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WD 2008/ 023958 PCT/ KR2007/ 004079 [ DESCRI PTI ON|
[Invention Title ] Conbi ned Pharmaceutical fornulation
wowedis2€3st r ol | ed- Rel ease conprising 5 Di hydr BOYKRIDGTH04079

cal ci um channel bl ockers and HMG CoA reduct ase
inhibitors [Technical Field] The present invention
relates to a chronot herapeutical conbination
pharmaceutical fornulation with controll ed-rel ease
conprising a di hydropyridine, 10 cal cium channel

bl ocker and a statin, a lipid-lowering agent. The

fqr]jgg@mp-m@f\}]t he present invention is designed in

ﬁ nqﬁeELe)t hat the rel ease of each i ngredi ent can
at a predeterm.nned r,
e% %Imrm%ﬁﬁegaépgorm%ﬁepe i %)(%&MEH 3, Soprising
Dlhydremldme cakniu blogkeralanddiMGGah redudtase imhibitors

time intervals thereby providing inproved therapeutic
ef frrehiicAFefam ni m zing side 15 effects. [Background
%t ﬁ‘ot hseer SC' rlqtsloﬁ n%t?%p%ét @St n%%f;m%{.}agg{lﬁéﬁlgx ombination
PhaéV‘aF?'é‘aﬁJrefﬁme t!i%t Wlﬁl ﬁ%‘i‘%‘%@‘?‘efég r§ pyridine,
calciumt ¢heanngbblogker anda statipaa hp%bwme pgerf- fhgfprmulation of the
prebatpeihkentiore s deagﬂecﬂl ynpeuth msnmnn[et—tylpnir thenesleaRe ©f 28011 jingredient
can?fe contrblledites t Eéet@ﬁ%ﬁ&pgatezﬁy thétspatatled scirienotherapy,
@r% (31{1% Garegzgy 584 ea- th xl‘ﬁﬂ@ ltfhie ﬁYa‘? 6 (l.'éﬂrH %’htles at certain
L e

€ Re. 3 gl stl.c
time G igafAln S ot PO e i BB gl ﬁ‘is Wity plifipizing side
effegtid a cal ci um channel bl ocker as the
anti - hypertensive According to Kransch et al., a
comacp;ghblg{u af-t}am odi pi ne 25 and a |ipid-1owering
ﬂh 1saalkﬁf Ert[ﬁ:ﬁﬁf)ﬁ%lﬂél‘l&ra?é Aﬁrﬂgt&ﬁﬁ even worse, and these
can%JBﬁquei\ & g% ot‘ﬂlI Mre]f di§ Qgh Hnjeg%i)slon at the
mg, Higpy usw@e@rsr ferme Lpicerdarnd By pestensign JHypertens
ReséZODl p24d3+1dy\Hyp¢rgenag@nt200?ménl-Bé,tHyw@ne Bap 20y 26: 979-990].
[ Thig theid ive BRAEClnSeHd pésul)s, repoit8d]abokit tluerbymepistin effect of the
btﬁ?ét”@n %? aah iBPlofe i Egéﬁ% gatAirtAhg haedl8lum channel blocker
as t ﬁoc y%er ecr}?gxﬁer ﬁ’lcg r%flﬁ 5 gﬁ?P%ﬂr 'ad&&ﬁblr%t%"i\t&' dtflodipine

I v
and, 3 f %%% Ape SO 2 a}eaelP i - el %fda l}ﬁfosdemﬂs
U ourglaihef Humawhlyipeatensiengtig) (uppliea a]‘#ﬂé@fﬂé&ﬁ pbrlso proved
thefaynetgiett effett ofheangicakiumschaginel ddodkepemdendipid-lowering agent
wheh %ﬁf'&@do@nblﬁeé'[@ﬁcu@tﬂonk Supphay e-17].

| WPl M[d Qrﬁﬁdig%ﬂé ?Qda 3 V}éf}@%tah%' SIRL? rdhannel blocker,

ggui[aﬁfégs%d Yy gpg%’@lr}ﬁ 852 it jﬁgﬁ%@ﬁ kerr glo%gav% tﬁbﬁ? vastatin as
a stafinga Hpishlayering pgendy @amoerw Y pgegcribe

oltds wdlekeowntthay @ni)digineyerves ag @qmmcatg)rpfc@maim ef angina
as WeHIdi Ry pyerb8?; Sithvasappl is dl3o walllkdwn tb Kaveladigiddowering

actiy] ra[fﬁf&’lll ﬁﬁﬁﬂaﬁ@n&t@k‘f Bktivity oRthE walllSf bledaoRksdf.0fie safety of
the 5a9re a%o \Y %r Qﬁ 5‘ g é"%ol Sﬁﬁx@dml s@% in Great Britain as
ovea e&p Bnka(QE Ff a%nghr%ﬂwma 8?%9%%@ Hd16Tgy 199380 (Suppl
1): 831836, J e diaenss Phanacplpl 1107513 ggancet 2000; 356: 359-

3655 HyparstratRes 2062; @59%175?253 ﬂypsttms Ié@'tZOGQ;tZ,B #9833k he
I i pid-lowering agent. Sinvastatin serves as a

ﬁ{ét sBARs kS O ati-Hy NPt QAd@Rthe and also
1nc ﬂ%el&l}?lﬁir m§ % gﬁy ot %1¥Ev%g?ag {h?gﬁgﬁ %Xﬁ%:%c act1v1ty with

1p1 owering age Vasta In serves as a ipid- owerlng agelpxjc and also has
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The af orenenti oned two drugs are both adm ni stered

once daily, and the nedication for both drugs is
wopemsfoesased to be administered with dinner. ASPET/KR2007/004079

representative statin, a |ipid-Iowering agent,

simvastatin has the 5 follow ng characteristics. That

is, it is well known that HMG CoA reductase

inhibitor, a statin, a lipid-lowering agent, is the

first optlon for prevention and treatnment of heart
an adtis &g d sledreasing ood paessuae Hevoghlasyrsigistiaaffectavish amlodipine.
TheMa@srRbfErMonet N iakoC tdrﬁ s [ b,ﬁzn dwrith 198hiinB34hed 7 90ed 53ailymand  the

mecﬁf)%rgflog (l,go]c %@ugii prefe bﬂﬂ&u@ﬂé%&kﬂt}ﬂgﬁﬁer 76:

e s 20
Res Af03. Tepeeee Z"g %R% ?‘?‘%25 %‘t }%&W’%@@ﬁ has the
folloyring r@é\arapg%stwfoif Suﬁpll 1§ WES. KBOWH jt 'reductase
inhiBitar,macsidinea 1pidAowering3agemdz (s ]the msémWn for prevention and
treaSineME o Mehit diseasestdie exuerdrayy pthaostlbasisarangina or myocardial

1nfa§$tﬁ§ﬂ Mancki P995; CM@W%(D 73 %ﬁ‘zn} @ar(ﬁb‘ldlm 8pesrTWIT, Am | Cardiol

199 é““l%@ ﬁ?ﬁeri KR8] 260 ertens Res 2003; 26: 273-
280, By d c’é’l‘ggf%dqlm | qgfs(@? 3 % E‘)u pl 1): 6585, Clin

Pha@ﬂmhﬁsﬂzoﬂgsgl ]343:ﬁ7@]af orementioned activities are due
tMoﬁrém/e‘rﬂcslmvhlﬁatml isv asasht fraqeentngirgscribed kimeng statins, lipid-

Iow #tgduatangs MdeinChvdll ArSwh Key de@leasd rthe heate of coronary

atheﬁ%g ksSaIQ{i hE Qieg S5l th%‘b\[l]%lll V. ?E ABh1@ BRI DR [Bancet 1994;

1 on-1 n ucl ng candl navi an

t1n Survi val _Study" ublls ed |n}1he Lan et
ﬂstgm remetipnedopctivibepave dHi te AEoiach Nt Sfvasiatin strongly
inhibits dA VKo sedudsasediveltich glaysha e alsr imethepnilesihak gholesterol
in (BAESantdn db®othhibits ehnwahflamaretidriimdhicinggl facess uf'8candinavian
slm'vagﬁaﬁﬁﬁﬁﬁv%?s FHsutlRAEE3S ehd Nanddp) 1BONESIAL 1888-89].
8uff %RQ ?rcl Bgclé'l%%&t or @@BQ@F 3o thll INO synthase

giq,qd }5?5531 gh a]?@ggrﬁ SUTR 1%‘{8\#@:5 d & Ble*Gecrease in
NO| gqnedaﬂlmver$tn’gna@ tIIWdT19Wﬁ@nEsag§ﬁt malpdmgpErm@tatine increases the

e-N@S tova hyrinaiielePhykichlis Bisoain efféct Rif psiombivietl 8dcriptierewhere a
lip 1&*10&1%91% praOPvity Hilps a8 BMAHyRerfenbiveanctiviggtfimg J Physiol Renal
Ph sﬁ?t\%l%l u%I'Sv ng @gog%gﬂlng liver, is transforned

asFa&&i 15 H‘B léléfﬁl‘(ﬁ ﬁ%):to% wlji%@’ﬁgamngen%tl&e&t is transformed

thaI % aesivatasl | fosan ¢ HPBEgHtNRraHs “élf]é ?ﬁ%’l% The

renRAGDg3dmvastdtinés alsenthesabadizefl tkéougglvqre@% BlRs by cytochrome
P458t3rl3011ﬁ1 lived] sind evmkioi gnetabolvtes yhoRtr sthenglipidakivedrimg activity.

@éétéhﬁﬁhg s%@azﬂﬁﬁﬁ Q@id &R0nBabelies bl d?ﬂ'5ﬁle P450 3A4,

fun, nCt' R ete ﬁ %qub I1 g(ﬂlS 188485, Drug
Metﬁfg sp%é %mqig g%@ f% PQE) %

1Tbus, 1ben sed imsomiieation uath a dé‘Bﬁﬁ 10 CKf C QChr%me P-450 3A4
enzffineg  bimfivastdtingisc gtibjettr doe ldds 45@t@pelisnenizy tiver and the plasma
con%éﬁ@f@ﬁé@bf Binhwastdtil BGhcile@sd & SPhidR nddpldadrtoiseriby sideastfécts such
is JCLGOPGERRER 9P1®8 %5”3’33253431 'Ghﬂ Pharmacol Ther 1998

: s
G e e

Pligefeforens vouy lspReinbly slesignedeaininggmtion shqnddrbﬁa%wloyed in the
co-&kiribeatidN Bf; suZB%rugEﬂﬂeeS@ﬁﬂod‘ilpmmﬂmﬂ inBiptsTHer irkd@sion of the

c tgag‘orﬁelli@'olm e bth')eQ Qdith ¢éch dRigsA¥ dimvastatin that should
eecrﬁ e% 8 é'sa meﬁ?ﬁ%e' csttaaﬁﬂo%le P450 3A4.
Beg e@aagﬁw@%gmhaaﬁ Fa ?Gr?w Pt bt fibidiad sprly in the

of the cytochronme P450 3A4 zyms together with such
drugs like sinmvastatin that should be netabolized to
the active formby the sane enzyne cytochronme P450
3A4. Besides, statin-based drugs have been
recomended to be administered early in the
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2 WD 2008/ 023958 PCT/ KR2007/ 004079 eveni ng because

lipid synthesis in |liver beconmes very active fromthe
woewsrsgs [Arterioscler Thronb 11: 816-826, BCT/KR2007/004079

Oharmacol Ther 40: 338-343.]. A representative cal ci um

channel bl ocker, am odipine, is known as follows. A

cal ci um channel bl ocker is the anti-hypertensive

nmedicine that is nost 5 frequently prescribed in

conbi nation with sinmvastatin. Particularly, am odipine
evehihg bbBeauseslipid dehthepiseisc tivee decomes evempriativesfram the evening,

[Arf%ﬁ!fdscﬂay TRESSBSIY 8141826, Tlifc OMArmactEThari406338843.].

[ rggiésr%nﬁ&ﬁ/%ég%u@%g?gﬂcblgblﬁéﬁﬁo&%ﬁ% %&g&ﬁﬁgz follovls;s o

frematly3yesaimed }Ip),f)(gp 1opexg1t§@@tzlva stgtiny 1 Yazt e arly, amlodlpme is
the Hippsir Wedﬂiyliiws@m irzghe 390rld38. 9n am-hgmqygﬁqgwﬁemedlcme and a
medidirehfdrScaiopdry ariehial pscbeatit disessed ilibe anginanfCardivlogy 1992; 80
(sugg $?l} SBRIhE; ]Cﬁrdzéz%cd?h@%%ln@%}}lﬂ‘(Sﬂﬁ:ﬂfﬁsm(ﬁgllw Lancet 2000;
356, 0%@)}92‘13 Assqzé% 0pRYR 517085 g?ﬁ%p@ﬁ%(ﬁ (2g: 8% 329333,

chant

pﬁg}lﬁggggg,n‘g zxseé 4n the pgﬁsen lé)ptl C()f@@]élahfilgl\llth statin,

a lipiddlowierog; améepmﬂgn@dgomggas@@n, (e lopgaagting drug belonging to

dihpdtqirpdine, calbiuth dhaanel blveker fClimdtherrodcokinet 1992; 22: 22-31, Am
Headt Pisw 158 TROGLY 10 Hﬁaeﬂwlmes 2093; 26: 201-208.].

gﬂ Hﬁ BY Iy hith( agh% HQ&‘?&\Y' harhe-dl @y‘é%hgl' -SrABh§ID(2-amino

ethmﬁéyﬁ)é{t—@ii—ﬁ@fomﬁﬁ?%dgii d1|131 afo-pvrﬁé %]gr;f% ﬂ e(ffl oxylate,
is aaiedy stwefd calgirachapnelblpgker afeln%m yife eﬁ Hoggs grd shows
an hétiveity For apeshatiyedy dong meviadc af itione ILBurOI:@gnlmteah gubligation No.
89,167t &l UNB. péteh? N 0LG72,989].0dApilodipise # alsoza memllicinador treating
hyﬂe‘ffenrs tWHiQh }E)éggﬁfse&%ﬂ% ﬁ’ﬁ?‘hcﬂbx{?f ﬁ{’cbsvé“s@hléh‘ Whooth muscle

{ to VvV [
anc{ Haﬁ}e:gg ?ﬁ% 6@1@@% % Z%)%ylg?lerasl%f) g}'ﬁe? er ) es g bloo%ﬁ;)ressure
AlspouahIORP B0 Sy iseEtl drug Aty FeaH o RonRRS Siscqhea( pused by
spadmoglid contraasiamn quor@mrymrter seallses caused by
SPAsIDGHatlycaithirdsteicohinothe formrd raysinglequrill admivad ipine iglabrorbed in
sméﬂ[ qwtéétl%@m el @éré Nthhhe40Rr B ehetabslingl €npliver and only the

1?1 4@})}9 $s b?es@ﬁgﬂf sz%g)él §{Pflflheh g f.;l:ﬁ% aﬁrh%ﬁwtgmff%wermg

ta | ver an
10? AR e GO‘E;C?I s present | n_bl ood, thus ffi
A@bdi@%awoaepueg the aptivitidori 24dhomsorie 5#%‘@’% Ehgmgegt activity of
lowamingdblobdepresmitre miveng the mufwmynbmmgzto mswnswhgn @dministered
1ntﬁb@‘0§n1$ﬂgfcsffth@plre\ﬁ©tlsdayy of lowering blood pressure
d lfrrb 1516 bik BY view nt%@rhl e@@% MEGbesd the day

ms ‘,R r?8 ﬁ%ﬁ; F)Xltgl 2’5‘? Bg s%Yl aqu\%af{%%gbﬁr n"altﬁnulus elArnlod1p1ne
Furffiens Q¥ SAHANEHEC ASlpg oihesPastiot ty A0 ‘fﬁSS‘f ar wall, and
shoyess euistnongapttivige efoleverdsg klopdy pr@sumnladt gy time. Thus,
amiddipinieonsinhinisteresi nburime thel @venpgofrentheess n:hs nmogixgmum  plasma
corﬁ@ﬂﬁéﬁéﬁ'lﬁnth@f eafBB eMbrling\ahll, stisws s&bApSactivity daging the time of

mo! 1tn' Vs'tlte\é%fHH ﬂgSHhﬁ@? g%ﬁﬁlﬂ\nﬂs h@ g4a)g6o1.Te.

ct'lyli‘gs PF??&H g’%bde ﬁ%ﬁﬁne Oﬁvo:‘?rﬁé tn%nlodlpmes are
oxidierly birofhe ﬂ@zséma \KBefé‘ Pl 4810 9N pagye fgatenil.  However,

amlddipiref immediabgysshews [aRypetivislis of 0igupping ~thesgpgeration of
cyt6thrdmeP430 3 A2 enBpi$heB869] . I n the presence of

CYHRCHS O BrbREmdAdoREd Yilurs 05@11 Gdipad I@hﬁﬁﬁi e administered at
cergﬁhdc%rﬁgdinpéi'vgﬂewﬁ ﬁa@lﬂﬂugﬁé Qlikl ea\dsﬂalﬁho a d—lowermg agent
ety Eg s ST E: Y s

cytochronme P450 3A4 enzyne.
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Due to the aforenenti oned nature, anl odi pi ne should be
adm nistered at certain tine intervals when
woewsadsssi stered with a statin, a l|ipid-|ower PAYKRIEITI004079
such as sinvastatin, because am odi pine inhibits the
cytochronme P450 3A4 enzyne 3 WD 2008/023958
PCT/ KR2007/ 004079 needed by sinmvastatin. [ Med Chem
1991; 34: 1838-1844, Eur J din Pharmacol 2000; 55
843-852.]. The co-adm nistration of anl odi pi ne an
neeaeainbgsmtmtams havtkdsOicdm 8897; Gt 383%18Ht, ding Jalin Pharmacol 2000;
g@jggpped above, but so far it has been very difficult

t OOLI (?mﬁl'ﬁg atjon of HHﬂB iQDaRd SHEAstatih B8s Bhd SUER delicate
proﬁ{e%gsn&en 8};}?% Pngtflitﬁogt? %soks ﬂtvetrg Hg:%%tctrd ﬂ%trhﬁpate such
combiBatii nprosets rftﬁ?u ySYsiha PP pify $Pda%s Ste ncy “hat the

presaimion lndi the fcotaddnmnsratgpproépaméa pmensmdu étm&saﬁ;afflarhas been
confindbaslyi practeetdbysphydiviahe lgity earely iming efound that appropriate
instHAQIGHLOFSn rﬁ&ﬁcaﬁ'@i QLbhM Ybuddf i N IvelD toOpatidray Thaiefore, the
majiklgyv t?a&ie'ﬁtsaao ﬁ&s Qtlllllag sﬁﬁvés@gﬁaﬂ atNeddi&hbAIEHRMaREN in the

evepH}lg gpﬂ aﬁ'{]ﬁ)&g?ln&fs %r § Ea%s geirt e?l}r hritgﬁaqt &y %Lrtgfn fRumber of

howse- admi ni stration of the aforenentioned drugs may
| Hovense, theeco-pdministrator of thaafaamehtionad g imay increase the

plagthh @6n5§ht?eﬁﬁiﬂ of3viabSinaRNE@s B aBoutdk thiis geharatingtside effects.
It 1% als% &ffﬁgﬁﬁ: bcel)% tectt &ee%f}%‘f%lsﬁb RV TS 'cﬁ'ugf; f1ﬁQbﬁ7e9ifng blood

15 pressure andlipid
pregqﬂrﬁlagpl }H}le Shl o et al. re rt eg he. r esul.t tcp

eShiaichizn dNishionghra nﬁeﬁ%e gtﬁﬁ u‘i@§u]&f Ofp QE‘P%‘HWI‘ s comparing two
grospk fafrpatients enffesipgricemshypperignsiom yyith hypedigifgmionOne group
wagh@hiniswaed adith airdodipénk vingle pilll ol sinnestitingsiegls pill at the same

tlm@n%na' AR Brtp Hvss FHdrhuﬁ’étefelale withsimivag@tinaBigigldill only

%dga d with t at |
[Hyrﬁqrfer%% Qﬁpérlge? erR:s WIZOOSSI nmvas a In Séiﬁ e

8 (the SXpERRffts e hﬁr@ﬂ\-fﬁ?? f@adiinistration  of
simyestatimi ransk raanlqﬂwm ighibitgs cxtqc ffﬁﬁd @nZYme due to
amlodhipiietanccinicossesthe FlasMaoacentzation disimvastatin by] PPienleading to

thegﬂgsﬂbﬂ eFsefe éh@tp! asma concentrati on of sinvastatin
Y B4 eading to the p033| b|||ty of SI de effects. 25

) U\z\ [N

@maxmmihe 5 W@gﬁaﬂ?n :

_________ 0 NBr-ch v 355 Shewd i n
dl 5';"%5 %d i@?tf@ adm nltaatsoa: afs .6
- i"n "Gn y, the conbined prekcription.was hiigher
y 3Qy’éér6ec1vsh@x ResaSFEh SANEZRRLOSHL NN aafaartchezdsﬁpa?d-

| ‘oW F-i-Ag-i-Agi-eeH-eRt—Nevert-hetesgs—tfeti-pid=t ng

adsishiowsn immSabletl, ps compatad to e qdmguﬂr§m o%ﬁgg@gtatm only, the
corabineenpreatription inzes kigher bpi3d% v tie phsmaasraentration of the lipid-
low?’&ﬁ{g‘f‘ ?&@“édié’h’c acNevbithelebs, | thbilitHowebingsyativigs wasofiot increased.

At 4@: e@?&reé aaggn éﬁgt%%%rh%? al éb}%%m%%p U$m¥asiatin decreases in
e A T R A e

effegis satpasihabdomyalysited and absorbed at the sane time
t Katrearh epaterit No.ba823¢47 discloses a combination formulation where the

amlodipine is dissolved and absorbed at the same time that the statin-based
component is simultaneously released for 24 hours. The concept of this patent is
completely in the opposite way against the concept of the present invention.
However this formulation (Korean patent No. 582347) definitely shows such defect

i wﬂﬁibxlqp% 9.6
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35 conponent is sinultaneously released for 24 hours.

The concept of this patent is conpletely in the
woappsessdse way against the concept of the presBOT/KR2007/004079

i nvention. However this formulation (Korean patent

No. 582347) definitely shows such defect 4 WO

2008/ 023958 PCT/ KR2007/ 004079 that the two drug

conmponents are sinmultaneously mngled in liver from

the first time of the dissolution and an antagoni stic
thatdeégtWBtcﬁ‘ﬁ Cddrporéitiirage sirh@ltahsouslymhingiel ie livehifbomsthe first
tlrné hc?f 'tﬂ Eé&ﬂ i8 SMH‘)Q?r g?{%@@ic3&ﬂu NaYda e destudy; that is,

amlBE}gmga blBSf gn{iﬁ%tg iof AP4ap| @A@Céﬂj{yrﬂé €heeded by

SimHRIAND] | AER I5ully SRS SUREATAUR GCISR AT huisHER ot o e Liver before
beirigncompitely metabopizad hy edackiomeati 410 dh4dnta e the Blgod. Increasing
the Wbﬁ@@%ﬂééﬂtﬁatm slsitbastititeunhémssarilyi bringishe side effects like as
rha 5@%9, g}g ysis. Korean patent No. 742432 discloses a

P

gﬁg 2442) Qilé:c%g% 'c%gn ﬁHi o4l i%‘l‘ﬂﬁllahon comprising

atn,

amlpﬁa?lasfcamsalettﬁuag sgvgsiading ar Afidp oty gﬁ? thdfleof. In this
paters], gaes bilo dngredientd are z@aasad @nd meéa %IM?%I 8&? nultaneously.
Sucﬁu ¢hrrhelativhais an simple siompbieationbivieré owvahdiug tqmlponents are
sim! féﬂeﬁmoﬁﬁéﬁﬁe&r @bsérbetl| hrd egitatiig dings aheetiver. So amlodipine

1@%&%% ﬁggoﬁ ﬂﬁeoPéﬁﬁ)e?)Ail \fSr el W'sﬁh’@&staﬂn for its

cy.toghr qIe o
aChHé@@’éda By <9HP ?a ??ripg‘rc’n} %/Q fv\?ét |Ign angs{lﬁ’ Q&) £,30% of
simvestatios i ere i released| inter blaad a"‘fl tt agHBat CoBR j?}?nﬁ’mand being
metiboiiaed ahilieraBech elremsesdaiyn highsir csacantradon of gimygstatins does
notGMRHBLR! 86 RAFerhel Nigid bat ahabasiag side ffecs.. SBudhdefect of simple

con%lﬁgﬁSﬁsﬁﬁ% HabA e ﬁgﬂﬁﬁnbyaﬁf&ﬁnﬁﬁr w1 dRraGH afesh di@sed in the

contrl bute to omerlng pi d but |ncrea3|ng si de

pregqtdBYentiaticn ger Lo

e Y
by wereamp rIe@]ectua;h\IgnpeUM eray tieirg aKgipl tion containing
ammmpir@aiﬂmomsta&ﬁﬂo 7002144 by Pfizer vvas al so

r?hﬁgtﬁ‘fére }f@eaé%f feblopihgdial n@f&ﬂﬁbﬂibaﬁbﬁl @ettagl or a novel

haé'{rlgpcg ﬁ %‘t t?onmfﬂaﬁtﬂlgy a{a‘i‘g%rﬁ' f&ghﬁ RifNe@Mhventional

ee ev n
PGPS e %%&h SMYAHRRL Gt Wg%fr tﬁ&&’&ﬁ‘?’f‘&%ﬁ“ amlodipine
and statintbasedrdugaprapeyties &yt thawe 549 ICPEH?ﬂfﬁf&tSof‘ret sjmultaneously
absobaeot amiedipibfitstigtubisorles], thansimvastein. convent i onal
conbl nation products consisting of aniodipine and

%1 néﬁﬁ%e)d drug properties in that these two

are sigrul t aneously absorbed or am odi pi ne
6?1618Hﬂt han sinvastain. [Disclos } 30
[Themfom|thereamaenl;>eerher kmgfelt nagdr fomshe wleyglopment of a novel
meli@dagibal netiesd! drox riovel phaehageutitel éormaulativel that may prevent the

drw&laéﬂ P8 ORIHIASHOR pPod@)f tiidad péidnts, i.e., the antagonistic
eff% I etcﬂ'ﬁg may prevent the drawback of the

ar} Sa@oﬁ‘?%’? SgFf:l@ Ys cHg.tl)\Dmg{;?unth %ﬁng;cfég fksrﬁulatfcﬂle that may

oversemiet the, anpaganisticy etfests beiw qzv&ll@ped in the present
invienition| ket taking hdvamage obvlax phmenact@eltlgﬁlt eansApt thag the drugs may be
dls%lfv%ata% @éc‘heaﬁledlrmgavms devel oped in the present

%ﬁ%eﬁ)@véf&%eeﬁénﬁlb@ rebareiReetd deadlop a way to
solcg 2 %czﬁeg‘gentt %Péblm R84 DcFSREVER @herapeutic effect of the
combme prescription, wfuc i3 clinically inevitable, while reducing the side effects.

A clinical test herein proves that the chronotherapeutic administration of a
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The present inventors have exerted extensive

researches to develop a way to 40 solve the
woabmsresmsst i oned probl ens and increase the thePap&R200/004079

effect of the conbined prescription, which is

clinically inevitable, while reducing the side

effects. A clinical test herein proves that the

chronot herapeutic adm nistration of a 5 WO

2008/ 023958 PCT/ KR2007/ 004079 statin,
statlr, pi WpidoMweveritgg agmttrepe@eambymrhya@amasm@au dihydrepyridine, a
calclirY SR QM| BioBRer de predéted b hallipfled dedr remarkably improved
thex{aﬁg ée&{f&g 13%(1 %ﬁgﬁ PLG Ontﬁeér el eHE' h%ﬁ' %f | Y Q¥@ditaneous co-
P t-gqp tx: 5§ d sa as conpared to that of
admipistegtion efthe - adnministration of the drugs

THee pre@gnhmvmtz@hhaé found tha grdme patervaldepy e%?‘& %)%ﬁorptlon ofa
statir tankpidl-fohveeririgs agenti end of didydsepytidineaa calsiwm dweinehplocker, in
the ﬁ@émt@%ﬁaﬁtﬁtMyQﬁMMKhmh1gheﬁ plasimuneaiventration of the statin, a
lipidt-1 ! ékqt%ﬁﬁn%%“&b%@ tani@ é\feﬁ@tva@ﬁmsl feldRint side effects

t
thelieloé ébm? ?lgﬁﬁ ffg%?{ng %gnfogr éﬁ %’%cessar y’ }ﬁ%é r (fei\?;mally completing
the presesti iviedtioPant si de effects thereof, and devel gl
a It dlndy camedoff a compiptax syisteraradithe presens quqtm statin, ?1p1 -lowering
ageAPIhlsdorbed fité: inhraegiatalgrfter rthe atinuinisttationhef dwsforafulation and
trarfs%ﬂ?ﬁ&zl( i SHresRtRiatd d) forh, B5LEF oL INORRE PIDSO 3At&hizpme, and acting in
the é%vpe'r Ll PRI R8ehAOkabai z@?s Q?ﬁ)ciﬁré PWA@%@'% eliminated

ter adm stratlo atLon

threugh, b egne%qﬂg ﬁglinm a n ISPEg cted by
cyt@hztomqezﬁ{léo ahd £EEYAE iR tlileh 1quve4"§££l°’cr}?eﬁsfﬁ StqliB?‘? in the
gastreiretbstinad athdty Therebirecimvasain3nay rwthe affected dyederighibitory
actibR'o?ugdloBlipifie @Hche idldi@ionestalyabcHrofme P45018 Avhen

SCH@ﬁEﬁB r}hh.t;;? Eltffeitérs ﬂi@l@%}ré%r@ﬁ?&%sg%& iz #iabolized

1ntogggq eof(mrbg i3 qr‘E%lgl%ﬁ%(rﬂe nith Eﬁg nli/ HV% éethe present 1nvent10n is
intcgled(PAET1aSy theEoMBHASIONGPIPAUIS PACHA AaY G pFS dBptin may
suffi¢ienilydtegt mdwarffon;ts dakh lipid lw@@ngmﬂw@ kat aet beiggiglaased into
the Ylovd stigt arhightiephstriaecdricentration ahdn nsterairs fvehritbri this purpose

the gﬁ%@&ﬁllh’?@ﬁtlo@@s tl‘iﬁ@ct@?izb& anfiy spdcmliynBedished kentrolled releasing
forsh ?tFosi} erol synt hesi s in liver, the present invention

ded to fornu t e t h

i B B R, SO A o

1ngred1@mtsfl@y constituging thepfqgmlgwépn FOTRRESIDB c% lease portion

conteinity & elikpdmpyirittine, & trdcinim oblamnel thlackeir gtred aplimynediate-release

parf @BAQMKINSLd SatihhaNipidd6weding dgevielas dctivetingsedianisptiaus enabling

thetcm;i%?i q)’m nk 'y CAlctiii dﬁnﬁf@ﬁl@@k@ﬂ' td @ diBsdlV'&d or absorbed in the
5

ntr ing 25
szﬁg %01"%%{% R t% reggg’ s %tl onis ated
fcssamp@red it 6h€rsavlp latest cpmpmaia pRoge 2% o drug
compcvmms ufcalniumh ehaoneh, |béq>ql<@n/ sfatipr fahlefy dhe chronotherapeutically
corﬂbﬂnaﬁeﬁ phimaseupioal farmulatiohaohithg presérity tirvepyiondcemprising a
d‘f ﬁl&ﬁ’&'ﬂecg%ﬁﬁ%mbé}&%hﬂ bloRREr, 3hd AeRdingadlipidtleoaseing agent, is

gﬁ%%oﬂo% %glﬁ)?‘rlg{‘ Ilugal éfec sPérQi %% Ing agent, as

oHepro ﬂ}% B’f?ﬁ%ﬂg’iﬂvﬁp Qx é/gher% gr lgf administered,
pr@l@%oa v&)ﬂlesglsaﬁs effertd of nthey W g | GOPRRTIHES 3?)%10“1“1 channel
blohloery/statin) ém theelinicalatfeot andhehassadetyrhy maxiroinyag tee phamnaceutical
activhSI f reakly afcﬂwmhgt@cﬁeno mainimiving dilecantagonistic caffegts of two
nHPrl‘ﬁ/@i' Sarl @hfd %QBE&OP'&CWJS& &t eAcH afrligt ¢omponents to

ma]l PWUP: A gérpec%oarféﬁn se & "Hh, aiﬁétoghc@pf Ute mbination
ab

S0l it %ﬁfmec%ﬁw"&cgeag W ne cening

statin, a lipid-lowering ageft, is expected to show
far superior clinical effects and safety.
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The conbi nation products of the present invention when

orally adm ni stered, provide a synergistic effect of
WO Rbis/03%938 dr ug conponents (cal ci um channel PCT/KR2007/004079

bl ocker/statin) in the clinical effect and the safety

by maxi m zi ng the pharnmaceutical 40 activity of each

active ingredient, by mnimzing the antagonistic

effects of two drugs in liver and through the control

of rel ease of each drug conponents to maintain its
pre&bslﬁyﬂiemaemﬁtpmahqu:pae of time. For such purpose,

16 ah idiag Houdd glot e ddrainisteseahin icomdibation wgth another

d e‘% o0811{s 3R hatmdAhh behsfit he evening 6
ruga ons 6{161 %gr%%?y%ﬁé yc c?‘i’lrélg efi@f fcﬁrif‘pé)%b §hhiristration

of aadhbyﬁrglpémél@nq, 1?1’63'1 ﬁe?tama’r cF ovy%réng agent,
partlculadm andbditine nand ssintvasiating aﬂm presenbefieenfion maintains the
néafistideffédty ahtiealgs elinisataetlyi sitle effektsivyc adrsob:hhgd-hg sife effect of
sun@aﬁﬁﬂﬁ' 8¢ Iﬁ Qﬂkﬁyt Wit R 'ine(lf appedr dilendihepyvo dirigs simply being
co- %cglénhrtlgtg}e k- &}@Eﬁl ?el§ﬁ@rtﬁ§ |Bé§{gge#?v‘§r§ﬂ6¢ﬁ pine and
F‘%@Eﬁt is; ﬁ@%ﬁ,ﬁﬁf SH’PB E&F L‘tim? cg%/ i rgﬁteec% {18 & the same
cyt@qkuomesla 450 v T HetagpIBHE YL IRAL TGS FgYavgatin acids
are $nateaseidffiadilood. sinmvastatin, e.g., nyopathy, which may
aP]Qé}%Eoféh&{é prieGertViBv Eli tilGrs aﬁmmiﬂ r(h&dé\g functional chronotherapeutic

chuﬁ@&lhd%frﬁﬁl%ﬁioﬁ I @of gnsﬁn Pcontrolled-release
an
dlhgﬁmﬁyerldla& pliskpCiiEn Sl 1 FRIEHAR b0

cytochrone P 450 3A4 in such antagoni stl c way that
unfiBchagat olsitiomdst ati n acids are increased in bl ood.

TiIRE epRisent lifiPerticis efelatbsnvienti eomimgl tghqrbeacedtical formulation
‘A;){#f&h%o@ %hhg!i dﬁﬁ‘kﬁﬁiaﬁeééﬁélﬁm %Hﬁi‘?lhélabloQHer, and a statin, a lipid-

Le&mgr 359 dasr %cftévg ré]iJ @Q&% gelf'tlcall]y acceptable carrier, the
combingd e| Pparsracspts rgtuél@ 10n | m% tg ¢d-release part
confiffigsingi thel dduidropyriflinenen salssant ch mhtb @‘H‘qfe pRdean {ignmediate-
releasé patti coenpsiag he statincalipidiowerng agent espetivd ingredients.

di hydr opyridi ne, a cal ci um channel bl ocker, and a

e&% ffec?t | oweri ng agent as actlve
e B e S AR S e
theognan@pqeggbmémet@g@r}bgp th e CQIHHR pﬁjeQSﬁ dormu at1on 90 maximize the
phatiicdkivmtici aid qqhaarrmabdymmmmeﬁmts anidotk eninizvize dpe side effects,
wmcmﬁa dceur WheR2EO didigh atosipiplyicomdhinisterdd.n, a
| edfo éﬁ&g %} ﬁ;&ﬁ 1ﬁ€éﬁt‘i’cﬁ1 é(ﬁﬁﬁﬁgésea@ a%tw%»ringredlents, statin,

I

a 11 t@mrlﬁg‘ggmt( S’HS qir&pylr n%,g nedcs &‘ﬁgr X euettl focker, and both of
o R I b B e €t BASQ SRES B Byl & agner that
ond wraffecting om whiletie athes is atfected byﬁh@bﬁnzyém,@m characterized in

thaP hihemBsleghgn aates off tae taforentbritionetdningredientse ase ddifferent and the

d1s§<§1tlﬁ hSnd Mo?gtl&‘i‘)bf A ErN 8 tniRatdd Wl TeRhih BitéAVals of time in a
The formul ati on of the present

ni.s
Cor}%ﬁ‘?}ger#n?lgﬁnémrprl ses as active ingredients, statin, a
l'ipid-1oweri nktgpa%ent and di h¥dropyr| dine, a calcium ful
c Wsnree| restlic %gp’@é?’é%t@vﬁwéo? elSyrrpgre useru
pharenadodogieatty, ogtindcailyn rseleﬁﬁﬁealbjn apdeeconomigally an tharegatment of a
chioh@t cir@igtorp dadoréet thag whenthd evd Heugs drercoralrirfistetest]

biM&l%%‘ifetre ;{tﬁés%mﬁ?gd'}ﬁ\a@fr}grc@&&%'féﬁﬁuld’hori BAthd peesent invention
Wi R T

each drug are |n|t|ated at ce7rta|n intervals of tine
in a
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controll ed manner. As a result, the fornulation of the

present invention is nore useful pharmacol ogically,
wocebasras |y, scientifically and econonical ly POT&R2007/004079

treatment of a 40 chronic circulatory disorder than

when the two drugs are co-adm ni stered Moreover, the

conbi ned pharnaceutical fornulation of the present

i nvention causes the drugs to be rel eased at

different rates, and prevents the antagonistic
cffc2BOHDIA0EHRETHKRE DiainBodidigthe ey hengisticaaftect pﬂ’dqe dru gs.

efi:9RES theltohbin@d Pphakmiabeutidad fenmelagiost ofcthef prsenbinvention is

adngllﬁ‘fstg{eﬁ[gﬁrlth@ 1tngﬁéredo§é"&l&oﬂ§1 fﬁgtw ;%rirﬁ?ﬁ%\ss an raggantage of

CONYPRIFNEE K} %9@%&@“@#@88&%%’9 msnfhﬁ%e Teveni ng, and has

an advantage of convenience in nedication and

rreﬁ])esahpﬂnnlofsnnamngmh 5 [Description of Draw ngs]

F¥ E‘@ 1151'@9@/6 g@ padissgutionsiakest betweeat the amlodipine/
snngg 'tﬁk @ letsslb AP Ex&ffﬁ’ﬂ@lﬂ%ﬁﬁl thd édntrol drugs

d
ot 5 wgmw?ﬁf*%%sga i r%f«?calbﬂ%oﬁ T
aligede gi Shovs Agrappicompariiy gisgolud {b amlodipine/
simvasta&ini atgnldlmdcphﬂrmeu‘ewaisfobl@ﬂﬂﬁm Pﬁ@%ﬁd dai af’i’éples 4 and 10

anthH@’&ﬁitPél' dh%@; nZooe?: phinvansenisimpié pilrNotatstBramlodipine single
repared in anples 4 and 10 and the control drugs

ocor é %hé) S| m/ast Ianr} sinal 1s I\ﬁté/saﬁ&We)enhthe amlodipine/

10V@Sin’@arqqii@blaﬁé qua&ﬁuv%a @r %&%hpf rechiBdiaele 11 and the
con]:EDl dougs (Mevamcr%rﬂmvmauplsmg}apdhtN@anascf olamlpdmlaﬁ single pill).
RRaéed i Bhéwampl eglaplandomparingondissdlutongsrates  between  the

mﬂ%ﬁ 131% bidrvasth@i 2 dophbifed! eﬁ‘nﬂﬁchﬁtlcd}br%@ﬁﬁlﬂdﬁon prepared in
:1 | e bg &9 S\tﬁp Alnll?l.ﬁslzgﬁé Ieed ?%@st@tngrs%%‘le pill, Norvasc®:

IBmeﬁl@&lﬁé’tﬂé)r vastatin conmbi ned pharmaceuti cal
f Bigurk atshowsma gpaptecomparifg shgsiobution eates belaveesrthedgrcanidipine/
sinfabegin( dzdrﬁbirt@d harnﬁc@ﬁﬂeﬁtfatmnleﬁtlmgpmmrédl in Example 16 and the

1\RE6§ [Zocor® ar ﬁma%'tlﬁ'%ﬁ%ll |Ea1{iﬂi ® lerbaidiSing single pill).

J1ak ‘%‘és B Ny ehféadlpme/
smfv(gﬁg}m%ﬁg@qr@?ﬁ%/ rapcetiesl % ﬁ 8 %{1 m;jle 18 and the

cordml@hugzoz@co(r%smmama@amgln pslln\éwrpi llacldlmmsmg!e PjH)-
| graael Wi gliowes sesdts dfi dlinicalFtegtiria BxpédmentalgEapinple 7, which
conggmr o tp‘i%s?ﬁ@ | e QR ARERS JPEdiWRABLAE abRL bt WEEE/ experimental

or sl nvas I n corrbl ned pharnmaceutical for mJI ation
O&ptgg%;e?g)sll{]cgyaa lflgst %ﬁ é?rﬁélh&ﬁf |Ci|'(r)1n 0| dr u Example 7, which
corhpatedi ffien @laam@@npemﬂrgtlomq @érﬁm%m apéis hefweegnp experimental
gr(ﬁipsnl cal test in Experinental Exanple 7, which
b @@69 $iswd r@siles GInagitdlatdsons BkpsiimensdlaBkamgpté @, which
&
co §

r
PR VS s P gt acd eveen

exmﬂreﬁn a&SFFBH? es the plasma, concenfrations of
Siigret 10 19003 SRR <D et xpegirastpial Exppiple 7, which
corfipatesutbe plasuha sorwlntriatiohs af améedipine imtpeeneapedmental groups.
Exanpl e 7, which conpares the plasma concentrations
of m'&mg&@]i n and sinvastatin acid between
Hereunder is provided a detailed description of the present invention.
The present invention relates to a chronotherapeutic combined pharmaceutical
formulation, which is designed such that the release of each ingredient may be
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35 experinmental groups. Figure 10 shows results of

clinical test in Experinental Exanple 7, which
wocaspasss t he pl asma concentrations of am odi PCH&R2007/004079

bet ween experimental groups. [Best Mde] 40 Hereunder

is provided a detail ed description of the present

i nvention. The present invention relates to a

chronot her apeuti ¢ conbi ned pharnaceuti ca

formul ati on, which is designed such that the rel ease
con@iblledctv iangreditenhiredy rive bg MEple0Gs/the3pssciple of the so-called
chréitothéf3¢90 E QOW en6Bidtics) Watré ddmugpr et bdniinfseetedate that the

actlp?qﬁreg ﬁcﬁlt re'ﬂ%ﬁh% %h.gcgn&tﬁ@raf)@uﬁ@z{ Yithout an antagomstlc
mte D 0 XGO% : CSrésent 1 1&9%0 1ses as active
5 J‘“Jﬁ% 2% the e

1ng@|dﬂ@gc§,| gest@’ﬁpo Loysering Agept '\/\PPao%td ropyr? ind @ calcium
chaaneldgodkest both ohwémdwreowlaifed de (e sampeyt met 459 erzyme, in
such Renhase fhati et Affertieenon iveltte tee atter i afected by that enzyme,
and di@gcrhggé& gjl‘ &h PhA th, refeabé Paids |o‘?\t°ﬁé 'af&'eﬁ&l@ﬁionedrlﬂg?edlents are

dlffm ngf ﬁl{l s%?)gg Cg{lﬁe sor bfilatell at certain
RN R ‘?YeB’Efin‘?nFIB‘ﬁ m?%%ﬁ%éffeets and
sideoeffects, th’efreetré@{mbyg thgaﬁy@fgm effegh @n dgproviding convenience in
medibatiaat eri zed in that the rel ease rates of the

aHRFAITRIY 119 MRevidedr £ dieiiledl @éseripdiohf ¢ff thitcomnlbintd gpharmaceutical

forrgt.lfa‘ctgrfgtdcfgﬁi %dco‘?fﬂé?r he %ti%ﬁctl/}g&wgoﬁ ?15&5!"& Hﬂ@}‘(ﬁ%pyrldlne,
calq%wré}ann{eﬁ@pg]ﬁ eCL?r@ gmm"é%f eff ects_and

sThe cempinadp W@‘@uﬁﬁ? EvRlaon H tinvention comprises a
dihpdcbpyridine; mgakcunnmhaanelebhonkemendcaasﬂa@n aﬂmlé Aueringsagent as
actiRé g dgierits. dRichid @ithydesgyiginepa calkcitrhehanndlibledker, is known as a
subQﬁﬁEmlhﬁ | the Hhdbdefdn OF §A6HBhRI F490t $gapr gxgfples of the

dlhxg{qﬁylmﬁgﬁ,a ng?CICB} na{érﬁq%fdﬂ {}y qﬁaﬁ Q\E\%ﬁ e lercamdlpme,
lacidipine anfha A rﬁ%efﬂh & 3t thpraqha 5‘35 %‘é‘“o‘hpme
or prpbamadentically creceptaple salé therenf hgw @gp JsomagT, ergo specifically
amlpalipinemaleatersaid inbodipine lzasglade, shay ba,used as the dihydropyridine, a
caldlhﬂi E'hérﬁi’& ri16Ek eI PRéferible AailllyVdoda fdfdﬂféndiihyd&iﬁjﬂndme, calcium
Cha fo%ﬂ%lr gg%ﬂbepre%ﬁﬁglrﬂeﬁ%ﬁ g0 9‘65.‘ %rmalesa AR Weight 65-75
DRy 3.6 gonta et vt

cAskdhe ﬁhll@)rfg'@@gnqua ERlsfum; logkgdhay ,nﬂg an e?flcacy of lowermg
blobé peessude, tha presenhappligritiven @mlfmaﬂyaieﬁm}eem aml;}dlpme However,

the éﬁa@&m&tﬁﬁ{ dhallhesteeflimfted te aadbdipirerl odi pi ne  or a
@rl'gﬁfceHhéC@l C¥ cP &Bt ﬁ*&l § tcdrﬁ@f% oPlsi@RabBaRe Novastatin,
£ a

atoyévrﬁs fip t[e?gg 1a PE‘ ros 1 {dlgegeffli avastatln and a

P qgrmp};:a gfosptable se Eﬁﬂfcmﬁﬁl% umcﬁ 8% éﬁ)e statin, lipid-lowering

ageptef cPhehilailyidpsagedshe étaém lipid-lnwigrimg pgentgfithe present invention

1s SGEOCm gpPderabiy 660 tgdoken adhlﬁtbdoqocr(mtmmedun\aehablew ftatal weight:
fg (for a nale adult weight 65 75 kQg),

t
sgg%laz%égﬂﬁ 5% Ll?ee?t%gﬂ dlé‘ léﬁeﬁa %&Eﬁf i§ §1%\?e{stat1n, and
S 1HeRERE, ISPR SIRVRIFTR 28, Gpeci her ppifler) Hfyever, the
pregg@ts npeatiopnis m é@eWtaY qeela’fq élrlin ugh simvastatin is
inadéee matesalait rody fhiernhan ran agtiye q@ﬁ@’@&ﬁfﬂm arid i esterase, and
furéthal dhanged Hatd am dctidatenl forio diypiytechi®ne\P4b@ 8444 tméiver, thereby
ex ﬁh QuEHdlihRIBitiRE aBfi¢lgp consi sting of simvastatin,

%: 44 amiBHETKE SUAbIE th IHAERR A iy @gﬁpm&ﬁ@mw 3A4.
Thege

vas

O, S st bl TSGR e some time,
Ilplgl lowering agents. The ddily dosage of the
statin, |ipid-lowering agent of the present invention
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is 5-160 ny, preferably 5-80 ng for an adult to be

contained in a tablet (total weight: 35 200-500 ng) .
WoResrexst ati ve exanpl e of the statin, a |ipi BET/BR20G71994079

agent, is sinvastatin, and the present invention

descri bes sinvastatin as a specific exanple. However,

the present inventionis in no way limted to

simvastatin. Although sinmvastatin is inactive

material, it may be changed into an active sinvastatin
aml@dip’lnbyhmb eapisity absutbéd iftor thesmathimbestinei neachesrliver earlier than
sm@&éthﬁﬁta&fa fHREEDP NI ¢he aitudPibzOoBéftotrdre 450 3A4. Hence, a

%&egﬁg po?éSﬁtdfnt@leasﬁ{vﬁbﬁhg\nma@'rEh&Qasat‘hE' lY\!'érYIater or at the same

tlm%ﬁ B@W%Ctgﬁ@g 3‘&'%280% gtf,té\flbr 8E %gﬂtdolf% l[@BO @A4eeﬁ¥c¥ HBout 30%
of tHenplmYaAtRURSFEAGHL STEPOSAIN PRSs S it Y g Systemic

bloadXafsa03 befite Ry KR2OOLY Detirlized MyoditpelromaBEsq 3A4 to be active
in Tip@ @ryerbiemibebrduto thoebitaraldcti ntAsstal mesulbatiemecessary high
conk t‘?étugﬁbk 'sﬁﬁv&g’céﬁ'n oYl dAab@atintad@dntthersibyd Irﬂiily htise muscular

| tochrome P450 3A4. Hence,
dls%r §:[g8|r§ lf’(%}ng % }/ of the si;mvastatin that r %%l ]
e R e Pl g8 B 350 e o
mhthmngéhab@lﬂ |eazwmatlg|m9tabph@ Wﬂéﬁ SRS %%B, 1%%’&’ er, the present
1nvétbt@(bﬂi c3nstitutes an hmmedm’eestemasaq(agt hratstededsqs simvastatin first and
éé’@’lﬁﬁia@édtﬁ @Fbéabsdibed by the satlEintéstineseaslienivehile constituting a
con 91%8 Jeie%@%%ﬁ%ﬁé%ﬁl?ﬁﬁébtgrlgec%‘tlié\lclﬂéyed@t@ bt 2e0hdrs later than that

osg V%Chrgtﬁﬁ e In liver or excreted
e bile duct. As a result, the necessa
cEhe @Wﬁb@@@ROWO@ o BRePAPORVEN R SPRITIP oA EoRpIIe elease
conypresitibn edntayingaarsbodipiey haphartasendes: 1y agaeptable salt thereof and
desire@RARInioLy ané anl&rﬁédlatet\m‘(edse compmitidrecontaining simvastatin and
desﬂfeﬁr B%é’ W@ch r1f?h %% Bp&uesH oAphadtidtidiesd tiantwo different
at

drugs rﬁ(ﬂ‘ pﬁ r?lg bi:eo% A8 hﬁn@@fat?é"’?édez%fe part and the

I nv
co rielfass PRkt &l 8’5"8‘4"’2?@538" 4 ? ]é\’g reI eases
sﬂ‘haraa ahe maviet phazmacewtinad @@nmqum Mayn be gogted according to a
corﬂbﬁﬁbh&kﬂn&yhdbdil éoys mming hntebesise mengilling matghial selected among the
mf)f'ih;l%:th@ con@itletllleRasé @bﬁtﬁ&ﬁdﬂhﬁ‘s obtaindd goatedt particles or

gralﬁ 1P 305D lltin&ﬁ‘? bt ?aftﬁl@é”ér g}hﬁﬁleﬁh@f‘ dhaimmédiate-release

Sl mva

Sln’}Vﬁl§@ﬁ]ﬁ IR PR may & ”?cg iﬂt?) qot'abpet ok %‘ﬁe& ﬁsaedagsule
cdhe &pnnﬁae?ﬁwﬁ$p% of (gﬁgﬁaﬁ%ﬁ%a& gm%n@m ni@EE C!—;ﬁ ropyridine,
a cakliumt demeel bhodker daeshr&sdaadi@ﬂlpmm argh g,naenterlc polymer, a water-

1nsblﬁméj' PbEIIﬁ@ﬂ eas ehyairophsbici wonggourad, nianghpdrophitiat henpolymeric
eﬁy%% 515 Slynfddidfah defeaBB¥ShGalling waRMaAtlsteof. The
relecﬂsp Irn%xfﬂlf ﬁglrg% Jéla gm& %@oﬁl@&frmftﬂ & Qaff Hﬁ\%l 58 @Wntained in an

ampﬁﬁéef avolPevelg épaétﬁtre?ﬁ‘é(et 931 c‘}dﬁ IRRLE. ? g dibydropyridine,
calgim dmaynele blagken| alfetdnei ameuphip edowohes abgkerange, the release
corithél may élot peaufificent. i ¢athecampost isi abovedhe benge)athé dgelease of drug
is cﬁﬂ djéﬂHJsttaﬁsﬁcal iﬁﬂfehﬁﬂ@limeﬁitdﬂfédtw yutitobtaned) ease

tagnl(ﬂl&sl. 89%1'%%& it ADMareHot lﬁflﬁé’cﬂ’ to polyvinylacetate
ph ?glapqggcaryga tC|°EP %r? Iby r§xgﬁfqtpglﬁ1% dy’l tbilulose phthalate,
shelaict mel;lg],q::,g n@qﬁatﬁaph’p late, sellyloghuprapiona gnphthalate, Eudragit L,

Euilragitlt and armbdusetheseofiray keiusedonposi ti on may be
C@i@hﬁﬂé@%f i theowantéraiviselubde pdlyined innluslecbps wlre nathmited to a

phﬁﬁﬂtiféat ggg g Tt ; 51960 é vilylhdtQate! ﬁ@ﬁ&cr ﬁk! eiid e@Bpolymer such as
po ylactylate- t t ate c8 Mlgré’(ﬁjyﬁdte-methyl
me,tégcd‘y asqa éﬁ%@%}ﬂene 8 agr ggﬁg ggolynﬁle g eﬁrlyl cellulose,

hydr ophi lic nonpolynerlc 30 ound and a hydrophilic
pol ymer as a release controlling material thereof. The
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rel ease controlling material in the controlled-rel ease

part may be contained in an anount of 10-500 wei ght
wopenstog3asgl ati ve to 100 wei ght parts of the PCT/KR2007/004079

di hydropyri di ne, cal cium channel bl ocker. If the

anount is bel ow the above range, the release control

may not be sufficient. |If the anpbunt is above the

range, the release of drug 35 is delayed and

statistically significant clinical effect may not
cell@%@hé@ﬁte a'iitaémhﬁﬁlr@fthéﬂeef frialyeld wseplol yrer i ncl ude but

ldf 'Ihé ?L IR%&’ Vieurlid esinpoRmdpifcRalealb @t are not limited to

L 8 linorganic materlal

o e A 48 R Iheniae o

T A i e

fattjﬂmtuégasters indude btk axe aof hispisesdt y%‘y t@gt arate, glyceryl

steaEé(’éengl rydfbeheaatsnetyl ipabmitate) gl}meryplrmpnp d¢ateestparic acid and a
ﬂfe}edf' rﬁhtr% dsed@exqifipledag aHe ifatey byidoglceldlabkide but are not

1 BEeL 7 f‘cothtcle bolo1asied oﬂeeﬂéleén& UChhid®ire thereof;
2:;%}3’%912? é}%ﬁh ﬁ ) at ﬁ%t %% (;) 00& Ei%F da&? Caﬁ‘?lgﬁhé( r%‘élx,‘r)e'zioeeswax,

miczpdriystedling Wﬁ?i ﬁ&ér?l@?@)lrec %199 Aoy F%noé fg\e inorganic
matbelamaﬁﬂe/bmwe&opﬁmmwm@omz@ltaé calicbya caglenate, dibasic
cal@iifh BhadpHait ezinbeedd, timanidn wmdde. kdotandeasomnite, tthentmorillonite,
veeg E &tﬁ’fegtﬁ@feco corrpound i ncl ude but are not

gﬁu?p <§ the @gﬁt t}yh gc }(ﬁng Aclddd P‘utaé‘feqloef%ﬁﬁed fo a accharide,

eria
a calivipia dﬁ@V@%%?r@ogu%}a PROiged POARENT CEL RyY e eh RepHREhacrylate
copolythbe of polygthating derivasiviean corhoyuingd MolEmehand ggnpipre thereof.
Speifgcall9] ekhfipled of athgl secehytfid@ dhdiutiesbetnnne aotglisdtedyfo dextrin,

olﬁ%l%ﬁ’t ClexBaNCHENIn AeNQRAGR de@ﬁhﬁbemgma&@,t}mly@aj{mugdmc acid),
xylag, ﬁg]ﬂﬁ%&glan §@lbido &' ﬁm%té’r 5 OfgtdFel, amylase,
amplapeghp’ 1;(’;1,}1‘{33 erle8 (%9 4 il 4e d&%e&ﬂfe include but
arealroshdimited eter y]nydﬁog(@pmp}gmt op yl cellulose,

h mm@hyloéelltﬂesead)yerEYﬁhgl beﬂulaﬁ@ m@ththellug@et garboxymethyl
cell%sréau%di\@ﬁ begawespréfyl cieeliplst aellulsewaacetate a succinate,
hyci?a txizgtrh 1In|e Cg llugﬁg atntalea ?x’ﬁ%ﬂﬁje%e&foft&&m @5 @th€ gums include

butpergclp%ti g{l ’@agl&:f\ru g}l%ﬁ bean .| Cg!a tha, carrageenan, gum
acagivo gphmerabic igeHap guagy xapt %{hgﬁ% a guxgggat ﬁreo examples of the

prdteimsdntiuele bumateondt liowerleto gelabnueasain ZeithpRe g guixture thereof;
exdxﬂ?le@ of th&palyﬁrlueﬁ defrivialtio e ircludp foiutt iace pot Yimeitedi tnqialieiny! alcohol,
pol&@ aﬁyﬁ‘@ﬁd S§ving 1 feetd HibaTylatRINoatbtate @all Allntixeure thereof;
£ C%o th%:gll € ng?oli'ln{e‘?l ?’ﬂdlﬁ‘%e B&Y ia¥at h¥e limited to

po]d'él?tpt\yitm ac éOQWg ﬁglt e’cnemethylmethacrylate)
copdipmes . gplcy ﬂmr}'lyc exa‘ﬁﬁr} es srethpln 915{ itp)je  copolymer,
I ﬁieth&rjalwd aeitlg etiyfladrihite)embpobyniex andra mlm[re dlszepf; ipxamples of
leRBCAbrv ARG PeItd® Biar ananbydimibditoapelyethylene glycol,

pofgfet lgﬁi’ 8%% 4O Enﬂﬁhﬁéth%l’é)ﬂf And a 18@6%1*@%rboxyvmylpolymer

g,% 2 glrﬂ}llt %t%fa} b I oxypr op starch

amxture%ere s of
8 ubtiamet henend nVRAIQPLIAY SUFtHEF GaRDise Su%) grmounts o
othemt addmvleedthab thy defocy pofo ye rmsesgit swentippsmay not be damaged.
Exofoa kmaeédtwaﬁymcceptybkeahylmtﬂqsl theeiforenuergioned additives

1né11é( hﬁﬁjceltiﬂno%%arcﬁmrhiﬁro@@&a@llhm ecellulose, lactose, glucose,
cariy(fxg BQ%' a? ok uelﬁﬁﬁné Oéyrﬁﬂ] Bt e Prﬁtﬂ EthRdrdY lglycol and

In X
ipm SBT ﬁf( mﬁ h@r gbl?rx g a}é {Qﬁ t1oned alld;imvis
mqlnde withoy lmﬁata%t%tmﬁgf%ﬁﬂlg& Sﬁ%r@t&%“g%lﬁf‘ NGE ﬁ?ﬂ metal stearate
bean gum tragacantha, carradeenan, gum acasia, gum
arabi c, gellan gum xanthan gum and a m xture thereof;
exanples of the proteins include but are not limted
to gelatin, casein, zein and a m xture thereof;
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exanpl es of the polyvinyl derivative include but are
not limted to polyvinyl alcohol, polyvinyl
wopgasresgsglone, pol yvi nyl acetal di et hyl am noacepar/&Raot/ 084079
m xture thereof; 30 exanples of the pol ynethacryl ate
copol ynmer include but are not imted to poly(butyl
nmet hacryl ate, (2-dinethyl am noet hyl) net hacryl ate,
nmet hyl met hacryl ate) copol yner, poly(nethacrylic acid,
nmet hyl met hacryl ate) copol ynmer, poly(nethacrylic acid,
typ LA @ﬁrﬁh@te&& R HﬂIIHte, regehated vegetubleofl, sodium benzoate,

iR ée§§ hN@ bl’}ﬁéthj?'l‘éhé @8y dali1000.

i
a@l" EPR Phg@-f %E‘epg dgfe EEEV?@&? bio 3(.5or151 ts of discontinuous
phages ?Qf epgﬁ%W| REFPAIFRC d‘é‘%g}?}gr &r%n "Bf. “Coating a

dihydripyeitline, asaabmkaum aniiel rblgdﬁl‘} arrelgase w@ng,oélé%tmatenal and
comr¥AR hd piRarnidcetitiel allitivésse such anounts of ot her

aﬁﬂét §d1ta¥@felé5§% hdftest v ﬁr@&n@rﬁi&@ﬁﬁoh rma th®prepyred into
pargglggrs)lr a%f’“%u%ﬂ lX K\%Zn&ff‘%%l ‘E‘ &@g? udcture of oral solid

|one Itl

formp csude a4 RGNS, Iqoﬁ‘i‘ati‘lﬁ’cl}go ng%‘&g c%n rﬁrépg S?/n% stltin, lipid-
loweeing Ageng such @s si@YagiRtidAsean apYh iRgge I%F@“Ha% hagmegeutically
acc@btablekadditiweeaif thenfiowdability aof, smwlayiatlhnyjmxtetrg lisy g@pdaqm)ugh for
dlr %6 |88 Oh 0 R hAb&urENRARbemirdd to prbvideaommsitidre while if the

& P 6851] eéjccﬁﬂgb&'t%ﬁsma ?E%‘ r\éﬁtﬂ?yoég adfdrd é}{hlatlon and
LG R e R

releaa¢ patkm zinc, etc., lauryl sulfate, hydrogenat ed
vAgerahllation Ifor emdhadmlbal:mbl@heqompﬁ@ingrﬂ Scte:) }qd-release part and

an finfREBhR-reléascepat HRARDSliRarad eplausds (19l peshpliring a composition

corthihed! i AR08 cJhGoRQNLEIR dL ol 2R fho afhnmRHidtb@elease part with

e bl S Ao A o e s

mt(bacéb%ﬁlﬁng a 5 dihydropyridine, as a cal cium channel
bFor kexampler she dosmedatiarolacrorgingittor the Rigeentc Byvepkiop may be
prepﬁﬁéﬂ phanvmeghddeanhtrddgattitierd ifikesingtepillbbe grandagphase, multi-
ay Bt td¥flet! AEndt &€ Nhablel M Ica suleJfilkel Widparasilesios a controlled-

rel a‘;;'fgl %e}?dag? I%g?éaﬁt%g’re éés@ &on(}gf (Wrﬁ’l?lﬁﬁ%ﬁsmay also be
Hi

prepg tﬁga tah 9 ﬁ(émag{g% grﬁgp Illsa-rggqaﬁ% 11&1}%? g):{ne PRt é:ontammg
aml@liptwerandy agesmmesinteaeleasen soukle ninder o A0t 4 It containing
simivagtagidi. ent and a pharmaceutically acceptable

aggivén®; tHd forRrilitienatioriing wf thei presaitahventivn isunet lirmited to a

sin l%otQAJc? H n{a(htlx Tef Wher® @ﬂ@@oﬂtﬁ{hods d9eX4fUd Bonlled-release

t 1.0
qd}pmet%ﬂqtg uﬁgtco Bgousgf))@% ofan i nﬁ(ﬁ bt %el%gs% simvast

c dhphis iadibl egrfah%r (AdBRrdSERLIR ?f ﬁwgggé rﬁqu ngaba)fe-release
or haoptwiiaderetease byi miring grhasl@smﬁvpamgd iy the contrclledrglease part
and Sthee! m%dfaaé-&ele&sef oart| atittonphamaveaticaltii acceptakle ondditives,

folff)m L E‘&n g@s‘afgr{ dhibeq-dSlnassyRad tordAdiriple-layered tablet where

iayﬁ;ﬂg g%ﬁ%)gg’{egldéﬁﬁé 8&?;“2?@3%”%?5‘? préduction of a multi-
ayg qt ed reI ease pa

rt and the inmredi ate-rel ease pa
wiMoreopkmravtakdel farapuay adeeinjsteasion hadngi 4 eguchre of a ‘controlled-

releaseplagesiasmarointwyr ¢orel amd) anhemuwedpassirelesse 1@Er| enagrapassing the

inrfe@RoYe By Mdin Wt@mptéb@d@fhﬁlgﬁtmﬂmea@onfaine@ i ¢he lventrolled-

relgés%sﬁérﬁtt WﬁYxe JE%MCQH &E@@@B@dadﬂitﬁfet W RBARR an inner core

arti,
ﬁl} bEargigﬁgg ffoerppgesgfn h% c%‘l 1 %f ?&gﬂ% aéacggs 1emmed1ate-
relgqqeu&yt it éﬁﬂ?@éﬁﬁfi &aﬁ FPQ 1N ease part  and
arFurthlmd agza@sulﬂ éerseulption. omrebaémlmsﬁr@ﬂpar fuere; g two-phase
may al so be
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25 prepared into a tablet conprising a
control |l ed-rel ease inner core tablet containing
woamsmdigss ne and an i medi at e-r el ease doubl e | PABKR2G17604079
tabl et containing sinvastatin. However, the
formul ati on according to the present invention is not
limted to a single two-phase matri x tablet where a
di sconti nuous phase of a controlled-release 30
am odi pi ne exi sts in a continuous phase of an
relehsaveshitableisr posille, cimbasibasined Hhatixing geartwdatiestcohtgined in the

confoflbd 3€1Baké S3dratdren tl‘ﬂ@\dhﬁﬂe(ﬂlakeféiesfs@r an with a pharmaceutically
accd Mﬁ&@%ﬁ&?ﬁg\ﬁh&ﬁﬁ&ﬂ% H{AF ease by i xi ng
Hﬁé Cfgﬂ %ﬁg\g&%u r](t}‘??% é%ﬁ’?’e tl'f%laéontrcﬁfé(a-release
Parta@fc Sottopmatlatinn herpi lnC %bl aalubrlcant
a stdbilizes-4 ayloraot and & ﬂavcprl e Hra@emlda am@ul@t oﬁAﬂmse agklitives is 100-

3,000ay6iht patts matiakdglrdtto 100 efeighteirtdisf the statig tipiédswering agent.
Bes th@ %ct@\r/@ Eﬂﬁrﬂt Qfld"%hér%ﬁahSe é(ﬁ%ﬁ‘dlﬁgihtrﬁ&leﬁbl the formulation of

the re Nk 8f aéon@?ﬂigen S8tk 8{1]ntl§a¥f Nh& additional
= a%%ﬁ}fatﬁt Eh@ Hr€§ dBveIia i@%{ TABEde Examples
of 4 phermemlqayynmep@bém dilsenpred ltenaer;j}oaw | %ﬂde%lves include

withowt dinniéatiom dtivehc aniarodrysallige rcellehuse, paatoseni glwcose, mannitol,
algiPB&Y, R GEM! HCalKatinaceait ahetl addy ) poyethylehevdldeolaand dicalcium
phdsPﬂgfe CfEm Cﬁl@p bf b g’é’ HE éfdfgtn%ﬂ oREIRIRRSYaWirclifdle without

liffp e s 85T HiBedy el “E%%ﬁg&e{%de Siiga Fffpitol, lactose
polyethaleng! eslyspl IP&’tlY‘GﬁY nead QXYRIOPYh, Mgty cellulose,
hydrbey propyp heedlelost? nmmbogumz @@T/gnazoocrpcomdgmg and gelatin.
Exahﬁbl@@s@f eontisiategdranp essithd eaforanerittoral aidaitvéy inclaidegwithout

mﬂ5 sf’a{r dr r%'t@l%@l $0rdhSuctC 89 56 Qiun® Gtdreh 3P&IRR! torn starch,

pot%té)csé lig'bjngﬂg{fd%lgtlﬁ eag%gr ﬁac!’léy l{]asab Bﬁﬁg%ghﬁallIthe and

veegyps e llulases, sprle 8 SRICToRYHA ?s&a?@a@ﬂmr&exl  fflose and
carl@@qygmhhyl gelhﬂ@seg;@@gpmsugh ap ép@lgg@ algingtg er akgipigeci crosslinked
celltirsasibadh ancroscaieliose bodiems glirhsismth asgwangien,anal xanthan gum;
a c@sﬁﬁrﬂ&e@g 8 elasddhbés Ef3poviddne} akd leffeevescantfiraudation such as

sod Qﬁ) §u {e ar{:> Slf‘cﬁé QE‘ilde lesOBf £|1‘l§1§ﬁca€i‘ﬁ%'stth¥ &forefhentioned
%

ad HY?%I éNléﬂ%ltﬂi ﬁml é}%f:ﬂnd 5}8 ard &gab ara gltl] ealkahne earth
metah steggateyypengh @Hlnbn%mﬁrn@tct/ Haurd| Ségfsaéelc TP&GPP'?‘F vegetable oil,
sodiamndrerabate, kediuon stéaayl fumarhte, gheeepylavonosteanase ahd polyethylene

gly &Hiy4(fOOrt U)Ythelcﬁﬁﬁfmﬁ@u?eiéﬁ arvepthblecddditives sacldiasicohating agents
dofat the effect of the present

Vdé Lmlc&'éﬁy Ea‘yglg ée gg (Fﬁﬁﬁf s%?cl% %yc%late, colloidal silicon
diox

r SIRERIC R §t a’qet £ XWIP slherPllnrﬁlﬁ the gdditives, the
presendr igvenhpnris dnyre avay ﬁlémé%d it the eaforempenfienedy pddities, and the
usapa b thohdditizes st Ise easilyaldterminat ke mmleﬁedl n thet .,

CTRY foﬁﬁhwﬁbhyrha optloralll nthrécalcahting Sﬁhﬂieesurface of the
tab@fh?l % pf‘}ﬁa Sy a8 %H’{BIH n_?)h%%b&éd‘tfc%l formulation

for pettorestabilibn of aetiengreSEYS: nyl pyrrol i done,
h¥He oggatingpylayeet gy bel fermed, onhihe Buyfceppf tablet using the
afof@héntiqise] ingadients ghiyn ccﬁwmhhehab rgetinods opaah dsne  Awddized-bed
coall E%éﬂhod R REREY, Ap Qﬂ\%b&ﬁ fr{éﬁﬁocﬁs t he
BB@ ﬁ %q% tHe f‘ Hﬁa’i‘ uﬁlm'fo??n%ﬁt h Hlm-forming
dj arc iXFire 2 tsij}f @1 SEALGY be prepared b
adjgy geichat & XErtheteafohi BertHt Y cOAHs gt may be prepared by
pre-gel ati nated st arch cl ay1 uch as bentonlte
nontnorillonite and veegum cellul oses such as

m crocrystalline cellul ose, hydroxypropyl cellul ose
and

\M
o ek iy am%? S T O el e
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carboxynet hyl cellul ose; aligns such as sodium

al ginate or alginic acid; crosslinked celluloses such
woassoessgar mel | ose sodi um guns such as guar BOWKR2D7/004079

xant han gum a crosslinked pol yner such as

crospovi done; and effervescent fornulation such as 25

sodi um bi carbonate and citric acid. Exanples of a

| ubricant as the aforenentioned additives include

without Iimtation talc, nmagnesi um stearate and
usirgl kaklllesear ddrivatbteal ssttearast ehydpaxypappylmethyl neellulose and

hyd?@))g){pm VeMiuldse, fsatéharitedd @geitates polpgayhtbsvative, waxes, lipids,
gelatin al e?{n%&r% a8 0?' Hifh S Aoy helede glyeer ¥thyl cellulose,
ngStear i dng belyetirliens  dlveal d000nGHHet o o formi
8lyqsh ﬁ'af&té‘ﬂflfreﬁxll‘ge'a?ﬁ%%‘b'i B§ halatg i R thergotas & f llhﬁléformng
adjigeit s 30 or perfunery rmﬁ be used. Although
Tt ooatirsg ylerrie preferddotoebe sontained iarehagPyebrhle-15 Wtk of
tota@Wéig'l'ltCtﬁ'théEbzﬁt@dftablé't.OXi de, magnesium stearate, etc

ai;lgesgo:‘]lﬁg}ﬂne@i ARl RatiPAr Bruddidhef aidbids@sinvehtion is prepared
int aiaoﬁig‘ﬁie%tcp éé@%&};%ﬁ/&eﬂﬂg%@r#ﬂhﬁ Ecﬁgéi amlodipine and

simiqeintin A SCHES MgEedients, andane) he AdmInETaRg oogk daily in the evening,
tHenes, t cor3paiihg fgthmithat icase rady theptq [RisERHPR ok tyo drugs
simaRahéswgsly ay ehe oase dietheurdrirdstodtidrhef eachbdistgs separatply, with time
intel8ls 2O doRIbIRIE pRaAhadtital d6ihiRdiophef ke @ubsenslinvention has
adv]axgl a%elﬁ g(%f'egagy nx?%d Qﬁal‘r?] ggscttﬁg&c}id o)r/ %\'fi@l‘ih%?ﬂe Benefit to minimize the
sidq ehiedge el rederst SAERICR AT Hors Ay 1t GRS between the
drugsati ng | ayer may be formed on the surface of fabl et
uBVhem hdmini&ﬁerad orralpn the ethbined @a@jmagetb’g}cal formu?ation of the
preSQRIATEARSIALhaWS he dsmsedifiteaslensé bfibiiestatirednd celassesgnore than
80%TBE pﬂgapﬁﬂoum f SR sYatirfwhin ©PRHJME. MrhBedleaddsf amlodipine is
sufé&%p{lggf:%pa%ﬁliﬂ %‘d jal(j\fp r%qui:n%%ti?ﬁ\é Uéz;del@l[ abe%iﬂs{tn.j IC}EIJIE‘E a-fter the
admygyistration @andy aggg%r}t% rp]§9%q u%{ﬁ Egugr eg?tgla agdrnunjstration does
notBceed 2002 86 bsitiRCanmrrd oo/ gokstipiney s I prafergbls that simvastatin
relcd€6d ViadreVidasLl0% asf imytitl caeypunpytittinhye betir,unnd éhainthe released
am@ﬁﬁf SN SBPINL b Hh S5 Bces@ B0NAGH ithtialerhvaht tetil 3 hours after the
ad %Z%t}létﬁlglll. derivative, waxes, lipids, gelatin and a
BB R T SEIR B Bl compres
theghetaglestis effedts:ofr()a sinsle tration, of ’F?Wm%ﬂyéglaf valable statin,
lipiddjoweaiitg agéret (ravastgtin3femg)s (ipr @ sanubanequspeo-administration of
theC@RMALRSAL1Y AvAMLMBiath, BpidDldwdingbgertfand o tainmeiciplly available

dil‘&girr{)]ﬁfrgiﬁga %%]fd.t | @lannlD 81 5&REP IRt APHTBESNAICBIME) and, as an

pariaTBESH

Fating Blesierh BYGR hahihRuRHORA6E the (cBhfinerciall

exegreviiel ety il TPt Pl AP B e
availableyistatiy léw:dol@iv;ﬁ)‘ﬁ'g ggantu ! gﬂ}ﬁ/ g@ilw ri%%ygigi%% ﬁ:?(éium channel
blorke edihenclronathrapgutic adarnistetionctas meedasiensd that fae release
rat€¥ethd rugseine ehe sanpas img combinadhorvadation in the present invention.
Coagdriypht " At WA SkeltiiPedr g thel chilonadteaupeytiorgrbhp shows a
rerﬁfarjﬁb?elf nné{}?c?\ﬁe Iﬁ'iﬁt ﬂl@ﬁ%ﬁtf&f flﬁgé{}' ghd FaretfRARARE ¥imultaneous

erva
co-pdmyistratign gpuphand th ﬁlqc 2040 1&%?%(1?@ gty seemed to be
paiallyadye t@dm:@hartges(i%ih §h§$g%%gﬁf:ﬁ§‘§%§§?‘rf&a %%% DLpaally due
to the foudlsymergistiheffdss of tveo difigest s and reduced ef ficacy

t qHee peesepedinbyntdre kateagaeited i extefidive t resbatches rtot hiad effective
methd@Sto MRRUIARTHE bSinPiediodl fiddauct bhthegsrebiritdtivention.

g ! ng(glﬁlgfﬂrﬁ%%g lglhgfl{é_g&éﬁfc'ap @o%ufa%%n Bf €5€PresdhteiivieRfion may be
useshfQr preygntion an {featment of h(})fpelgtlanns\;/igﬁ,t e os%ﬂﬁio§i§,| pdrtipidemia,

14



10

15

20

25

30

35

40

80% of initial ampunt of simvastatin within one hour.

The rel ease of am odipine is 20 sufficiently
wocastesissed in a small intestine, which begi nBCEKR7804079

after the admnistration, and the anopunt of rel ease

until 3 hours after the adm nistration does not

exceed 40% of initial anmount of am odipine. It is

preferable that sinvastatin releases nore than 90% of

initial amunt within one hour, and that the rel eased
cerebo\¢atdiotasvulardiqliensic dissmses) stroke credalBideheshici disedse) etc.

amount until 3 hours after the 25 adm nistration.

t SRS i nventi on di scl oses resul ts of a
Lfl\a?tg%}?orlg fe lvﬁwf res the.therape f
Fhq PrsgntinghEOR i R<SIEa RBFE S g, B g IBWiRE Examples
Exaaveles herein aremeant ondy teillusigate Hie Bepsant {fg’eﬁ%@t Byt they should
not B copgtruéd b3 limisingthe m@uﬁthepaehenmm{mmn of the
commercially available statin, |ipid-Iowering agent

T TR gl Senpldugs s hgotics

and, as an exp i ment al N

chrityeparadionset %@mﬂpggrpﬁﬁgﬂﬁfea?e faéfsr commrerci al ly

aBmdlemhanecﬂ atmmnts iopiathlpdipine agd agisnecryatallingcellulose as shown
1n ’FHHIW droge digvae wittahANon35 lieneeind bhiged esingfhalouble cone mixer.

1QHﬁjehWa§pﬁ1‘éEé& 1?1@’6”5”@1&%&% adflafifs| @P@d; tithatlatt), and

2 MRS Sinat Sofludd'q Rse &Hﬁ ﬁaHP b8y Bropylmethyl
spr%yoe[gm% @ et?lﬂﬂfeatl gutl ?ﬁ ﬁfeo 2nto rnventl o P Y
cellptagg) o Plfemé% Gi8BBlRsoPRgq ﬁﬂ? eRolst h‘@? 8 ‘%’d with
carlgproep 74Gopewders; emer Ruxsch WiHp PRAGNASHIM ShearRis 3P OUble cone
mixef-f i The yesailbiing afieturetwasncdrpressedilisiageormary compressor (MRC-33:

aé&”hrﬁp%bﬂaéﬂ 90 r@6kRiond é it hahuf¢fin) herproeidé tablets with a

ha]ra 559 ﬁBt %ﬁﬂ@?ﬁé@s%?gmrﬁ nds dlgﬁ‘{e%ér%fl% A4R. to the

anges asma concentration of drugs and
partlally due to the full synergistic effects of two
ddrepartionmef psisvastatitnlg¥et or s have exerted extensive
r Breeleterneined anfiounts ef Saovastatin nsidrodystadline cellulaseand gnannitol
as SHOMN RRThER Pihedesievedl Witk aPNesESbievevadtmired Tdiag a high-speed

mixe@ 0N %ﬂmﬁ!}ag&ﬁﬁ%ﬂt F?aréd’r |d@§sbﬁﬂn§fh§dl%x9f)ﬁ§[9ﬂt cellulose and

| nveptl on, e { & |- B3 thi edients.
s KA e it oy I IR R
ThusyoHATEomE e WRREBFTIGE wngc%'r%ﬁﬁﬂiﬁ%%w I Ne gD gpeve, dried
at G0s¥ B awsing distesapadryentgronad witha Na 2Qesieve-di e g%sultmg mixture
wae tngixed [ Witthe btitylatedhgdrooministie sudispnstardy eglyedlatel end colloidal

silidES elid-H8E, AR FirRl§Chiikévivh Bagmeial steadang | @suble cone
ml)?erExarrpI es hereinare neant only to illustrate the

present invention, but they should not be construed
as linmting the scope of the present invention.
1‘2351@1@@@%@11”@& of aml odi pi ne-si nvastatin inner
c®he coaipasition ]Mhslc)oﬁptqs&ﬂchusmg afcomprestionifae the production of a
mu@t@-ﬂﬁ}fe‘i’é(ﬂ egble! @G[R‘{Z-BZHVSE oRgrdelrerdataitd thermomhsosifion comprising

‘{illnp daPcHrtht wdr ?nl@?'a!n‘éi' RE RMPHMOn ¢dinprising

mlg & \ggaep {?n eWoh 1911&'0 T c%@’r%sa@ﬂ%%@a gformed under
suc ruda A8 G LB A ey Be SEPURATS opecd of 30
revgbrtmcpammmue(bpna &p %@V@ﬁltéwetsa‘ﬁltbcﬁkﬂfdﬁe%q’ -P &, athickness
of bydrronymid py dieheter d59 Setdml oF#in toatngdaye waanforgwd on the

rApfesséd adbletd qls@ﬁglmh-eﬁaw@r(SF@osGNpsd otig! mecbanivsrelorea), thus

Kgd Wi th magnesi um stearate with a
pro Qg% co%gayé;fngxé@ The resulting mxture was

N Eee SePropeT R TIN °°@pg23§s%%ﬁﬁt“f§vﬁ-gﬁ@setr§%?>?%ets

provide tablets with a
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har dness of 7-9 kp, a thickness of 3.0 mmand a
dianmeter of 5.5 nm 20 2) Preparation of a sinvastatin
WO kaog®r3988 edet er mi ned anmounts of sinvastatin, PCT/KR2007/004079
m crocrystalline cellulose and mannitol as shown in
Table 2 were sieved wwth a No. 35 sieve and m xed
using a high-speed mxer. A binder solution prepared
by di ssol ving hydroxypropyl cellulose and 25 citric
acid in water, and conbined with the m xture
co Mrapmam@ntdfammmpme gortitbHed seleaghgranukbdsai ned
NPreHEtRmiASd dhfitts be dnilsdin@Bn@ Shickd@y stalling celluldse as shown

in "Iza% élze%ﬁﬁe &4 with aG%%cp 3‘5%1@ %nat ﬁﬁ'af@djr YFHe nikQi48 Gk/vas mixed

res
using ¢ 8 dn 3 Q}ﬁ >"I{h ﬁe(ﬁnl é}q re was
gralatmlatesbumgd%ﬁc11Eyé@1r pitina &ﬂ%x%%%e"% ig ﬁsﬁﬁyﬁviéé At dryer

andreigptbewithna Bloe20 aegeusi ng a doubl e cone 30 mi xer. 3)
ConpreSS| on and coating The conposition was conpressed

|I5}g dtesgﬁlg?i beylegoduction of a
| £ ' Pﬁerg ta eg%%Jtm %%C?B%&Stalﬂﬂiéj@élﬁﬂbse éltﬂcf mannitol

as shppay 1%39@3 2 Wess mgﬁ §1pg§] ae Pie& N8 % Bigh-speed
mixard odihinder selutipnpvas plrepgrglgbb shssohying hypaxypropyl cellulose and
citricQitid @5 svarer aad combiningestithrtie mixswrehofahe anaint ingredinats.  Thus
obtélﬁ@d 'grﬁfc):%ﬁfea%ﬁ& chRbMERD oF éh@lﬁtdﬂiumhg(aﬂ ool zefl wdth a No. 20 51eve,
v,
a0 B W6 . el s v
dé” ¥YHHER!er of 9.5 nm Film coati ng | ayer was
f ormed on the 40 conpressed tablets using Hi-coater
(BHRsBaNXirggjconpressitmand spatieg ea), thus  produci ng
MHhé iobtaAned eBnipusltairs wasxatpdeuding Rr epablt caxe ofixer, added with

50@%8%%8%%5&%‘%9809?%%@8?%ﬁﬁ?f‘"%‘?‘é%gﬁé??gﬁh?au}5“‘\&0‘ i

a'f:eontrol | ed-rel ease granul es Predet erm ned
a"ﬁh% rftfb'f‘ SORPASI WS 59@%%?3&%%&4 FPREY Conpresiy (MRC-33:
Sejarg) satoarspeed dfaB eregoludionssper srnwte(rpra) (o, prowidg daflets with a
hardﬁdss%fx'ﬁg kpl hethidketess of Gdsminm aad a dmmn;ei’(of Ppbocoat. Film coating
. g}n?ed&'(ﬂ‘h P eBFhIFedRM: tablets @dthai H@dgmxt(@m—mﬁ Sejong
si eve
QEE%&ESO E‘?lﬁzs)sﬂi dﬁ& gt ?%//Mer?ﬁn?x é?tged wth a
Si eve r epar atl on of sinvastati ranul es
PExaraple Hilireparationaf gmlpdﬁvlmynaﬁtﬁhn OrRlats analr talets
c#) Prepasticmaf aralmdipivle conerolisdskiease gramrdes e 2 wer e
SPRMREehihBd anieunts of Sintedipingd amdxedcrosiystalline cellulose as shown
in 'gbll SQ QS@SFéjsxﬁ% ‘?Arnth% Ian?JSE"s e%@' hd Qﬂlx\éﬁ%d% Bad(%’olb)éone mixer.

Q,\é{llg?uv' 5 ofyiygﬂ p%/ t‘fl"f ﬁéze% k?ef’cf laﬁ%l C?‘C@'l Gﬁltt) and

spraya@d aitbng sbmdﬁa sSolghen | @BJAASAUF &0 19%8 &xypropylmethyl
cellyiase)i kapeeparsigrgnales.osftet shogragules werds rlzd, theyywere coated by
spréyirlgdaafi wh® Golgtiory of BhidagitdRgePO it aubd wmiikture dfoethanol and
1&&@&ﬁmaed m xed with 15 butyl at edhydroxyani sol e.
Post-m xi ng, conpression and coating The obtai ned
oSiti on S _m xed. u3| n a doubl e cone m xer added
wg} V\g VRN EBPRE and col | o dal splicon
dI’@edqg@rmmqed Fneants,o rﬁlpgastmlphrmcrocrystal ine ce Nlulosé and mannitol
as shown in Table 2 were sieved with a No. 35 sieve and mixed using a high-speed

mixer. A binder solution was prepared by dissolving hydroxypropyl cellulose and

citric acid in water and combining with the mixture of the main ingredients. Thus

obtained mixture was granulated using an oscillator with a No. 20 sieve, dried at

60 °C using a steam dryer, ground with a No. 20 sieve, and mixed with
16
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20 magnesi um stearate. The final conposition was
conpressed using a rotary conpressor (MRC-33: Sejong)
woaoosa23pged of 30 revol utions per m nute(rpmnm PCOKR2007/004079

provide tablets with a hardness of 7-9 kp, a

t hi ckness of 6.0 nmand a dianeter of 9.5 mm Film

coating layer was forned on the conpressed tablets

usi ng Hi -coater (SFC- 30N, Sejong 25 nechanics,

Korea), thus producing two-phase matrix tablets.
butﬁnwmiyelraxyeﬁ’nmde.r ation of am odi pi ne-sinmvastatin

two- phase matrix tablets 1) Preparation of am odi pine

;%1 9%%&%@%&%}&5%@5%@ athk determ ned am)unts of
erg

. ne x;[r ocrystal ] 1ﬁ§ | HLO5E @heS fed with
sod ugnrﬁgahr&aén%iﬁ\ﬁﬂ%?% }i(ﬂi%‘?g %0%{4?1? Ié"?\\@:gmﬁ (‘f‘@n‘th ngagnesmm

steairateqising atb\ugh-zpet%{bedxejr anul at or (GPCG 1: datt), and
SPHHa YRl Wollp it deds sempiéssed (wsing Gu eatasy snompnessoro(fMRC-?;i%
eﬂi@”ﬁxér(fgggdl ﬁ%@%bvol%@ﬂoh@'ﬁe‘reﬂuﬁ@tel(’fpﬁﬁ PitE roeidd esblets with a

t NeYia P@S%npy Fllm coatin
haréB?Sa?ﬁf &%5%% sfEbres rhff‘j 2 1% ;
layq ieir OrIe ORa i CamPressed Pe‘?r"é sFoalgl GFCEON, Scjong
medbrajes Koren), lusqiradusingttve-ghaseumaldriab @Féf -er ni ned

anounts of sinvastatin, mcrocrystalline cellul ose and

nE)EHih 1244 H SpAGIOR dfﬁnﬁaaiyﬂn&sm{r&wﬂlﬁmﬂtlmyhred thlblets

fﬂrﬁ.ﬁ)‘alﬂﬂewnﬁ'o b heRBSER gleflo m xer .

H% ! |an&%1\rNatalog ggﬂ Hpgn&? %’ap ' AR ﬁ-\lhnet- cellulo%!s as shown
in Eﬁh\@ ;(ﬁ?\{g; %ﬁiﬁ't' ed #igh g No v sisver ﬁ%&h lﬁél?%alcgqﬂkge cone mixer.

TheThaixtunbtwanesprayed undtives lindeul sq @aonsi(iﬁg agneous solution of
h d?éﬁyﬂaf yOmeth lheHul‘d@e) prepenegradulesd atfterdbe grarwilegwere dried,

th Brwe%NpluBOn f roﬂﬁﬁrd}i)ﬁlﬂéthyl cellulose
phet g%j tql? ? g}%%t%%a%olf 451 (ﬁé nge The coated granules

conpr essi on
Weré’rml dn?ﬁ%gb‘m‘a“'i eRLgted dﬂ%ﬁ 9@1‘, Wll:(géd using a
doubl e cone m xer, added with 5 sodium starch
gbyP@ipatstianct mnivlasfacﬂmllayseﬂ i con dioxide, and mi xed
V‘PPJHe@&%ﬁ?éd o ShtS VT BlAvasthif, Midtoglystiiae cellulese afiamannitol

as WM if Q‘JB& 9 Y@é C&Qﬁﬂr eﬁge% S %n@ ﬁ\%E&T #sing a high-speed

conpr on
mixeg,, oiAuegngﬁg 10??1 Eﬁ Bf o§9 glg ?gr%)yl gelluloseT;nd
citritaacif d8 vajer and qop} lalftwaé iefits. Thus

obtdiredemrtuod m@s&ombm@d,l gnaoulatedl glsmg arayecrﬂlm Wléh geijo. 20 sieve,
drl@dl at B@ °CoHgINe SS&tdatinadityel $nd3%nwnﬂl withad &o. 28FR@B0ON,The granules
oty feted ani sBARAH Jtaght ¥cphvsand colloidal

si 1 %ﬁﬂ 61&9 F‘ij‘ﬁﬁf\, % | lﬁ&%m &tﬁrtﬁg% : e%&t a%%reatt% usnslg a double cone

ml’Fﬂrepar ation of am odi pi ne controlled-rel ease | ayer 15
Predet ermi ned anounts of anl odi pi ne and
nByCoaiptessibh and coatihgl ose as shown in Table 2 were

S'Tﬁ%% dditién Neas &in?te%‘s&i u@ﬂfg Aicoetpressorgfor theyhrbduction of a

mu(ft(fn bletT -57”‘5 ]o ad'@cgllw'tﬁ@ &)Iﬁp&ﬂﬁbn comprising
smbvé'qs qﬂrb%}gg ous 11‘5 E\Ft Qﬁé’ péo%ﬁ %Tﬁbﬁykomprlsmg
miediping wag, 1npp d B"}; Weﬁﬂ xgawrformed under

sudm cmmdmonfthhwnean;qﬂacypy ineer potationl may beantrinyizachay apreed of 30
reviolutiords feritute@paf) totpranide tablétswithyd karsineds of 7-9kp, a thickness

of B ntARhRd H'BAMERT of 9.5 mm. Film coating layer was formed on the
compressed tablets using Hi-coater (SFC-30N, Sejong mechanics, Korea), thus
producing multi-layered tablets.
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were m xed with magnesi um stearate using a doubl e cone

m xer. 2) Preparation of sinvastatin |ayer
WORvsde3988 ni ned anounts of simvastatin, m crocPgEER20G71984079

cellul ose and mannitol 25 as shown in Table 2 were

sieved wwth a No. 35 sieve and m xed using a

hi gh-speed m xer. A binder solution was prepared by

di ssol vi ng hydroxypropyl cellulose and citric acid in

wat er and conmbining with the m xture of the main

i ngredients. Thus obtained m xture was conbi ned,

EtBE @’réﬁ%tﬁﬂoﬁ df aEdbHIpAh@Bintydtatin Noo-pHse neateix tablets
EEE Bgltan%g S #ﬁl’ galﬂe ? ﬁﬁ'mlgcﬂ ¥€1"ea agiupdsnd with a

CLrEHR Pmﬁﬁ eé dﬁl%\éﬁ% itk C}],%%( ﬁxfé i;lluloscf as shown

in Toblé diwete sieved ¥ath AiNQ; ?cBeﬂe&‘ﬁoaff RaKe cone mixer.
Therr&gn’aﬂeumastp]aced antsian dluadidedibed goaml a’fﬂfx@PC@ 1: Glatt), and
hEiER 1 #rbinder GORItidIY (38 eil'ch.ews npalatibhoof \hgzslroxypropylmethyl

cell Feg)aE‘ec' e§ Or@ftgxsé et glﬁnﬁIe@GWQﬂel @atéd b spraying
I, 1h
cﬂg% g%og}#op ST - ta | n ﬂ@ﬁ%ﬁé%n a TNixture of
et hanql endyaeyleng OHFIB the conposition conprising

am od| pine was input in a second inlet. The

CORepafitivh Wasmyestatinrgrdnuleder  such a condition that

t Pfed 'Hér%lh@él %"mdnﬂ?c@ ro@ @frﬁ%ﬂ@hﬁ&md@ﬁcmmmﬂi@ eelulbs@and mannitol

as %@% Ha' apﬁb 33 Biele %hﬂ'ﬁwie@l RiAY | -speed

mixeg, agoblg & 5?118{18]3 vg? E‘SS aﬁi ¥ 1?501\%1% r{ Fﬁgéio lcgll ose and

citrfcoaqi@ dngMateneangd 5 gpeefrgx Sdients. The
conflShed 3aiNtukejvan gravglated usingkan ga:)lllatpn u/glth@r]bl@u &b sigve, dried at
60 ™l tisid, Yeﬁrﬁéaﬁlaﬂkﬁéﬁ grbtndD 2R84 ORBISH) sieve, and mlxed with

0169 Exanple 5. Preparation of
buti%(o o] ne£’3| mvastatin two-phase matrix tablets 1)

Pre aratjon of am odlg 8 control l ed-rel ease granul es
RIS CORMRYGRTISN ARILRPBBE pi ne and

rﬁrhe ebtgised| donRosiEon lwe@sréué@i ShiagR dguble qemt mixeradded with
sodshgvedrobi glycaldte andScalloddal, sificeh dioedde,uarich gnixed onish @nagnesium

stedr@BEudth %rhl h-K edﬂfﬁké‘fe was placed into a

Wm’{ﬁ df‘ll‘%aD Rﬁﬁ@? ki uwﬁé ‘E &@dlum%aé trb’car mﬁf&s@dﬁ@MRCBs

ueous
Seymg)r 6’5( y1|‘evo Vld? tablets with a

hardpe Iy, a tln'ékrgersa é)s,mna raé‘dc% Qfaé’ag F% >Fijm coating
lay8r wt/% i@ﬂm@d am dhe mmmmeymcb ghletst ngingc 1+C@atﬁ§e( -30N, Sejong

meB4iiad, Hcted)) tlmﬁprbdﬂcﬁ{%fv@o‘(pﬂ\asdmaemh tatdbtsand
net hyI ene chloride reparation of sinvastatin

g edeternin S
n,ﬁig?mp Qt%‘ieﬁ’f‘ T ?ff q'P?o'H?eHﬂIte 1191fva§ﬂaﬁY1]"’}ﬁhﬁi lel;ﬁege\zl\% te}brllets
Tdb PEEPZ‘T%‘P%(’%P PR FPT4C VE an% i xea}d
udredetartingd apeunts qf@rnlq@épme,@r}g m;@r,oc ling cellulose as shown
in Pakledl akrb picvied swithianchParsievepandyixeel isinggedanble cone mixer.
Th@' hlik@r8Cifhsi B r wRhdacbiigredolition t(ar aguéouws solution of

hy o%a{ﬁ a%l'(xﬁ&f\? L1 Sse §(5]?I ?g%i‘aﬁﬁﬂezm XAHéﬁtHéﬁg%anules were dried,

VB ¢pa ecb y 8P an 9 gégﬁ?%}% E@d#%ﬁ%ﬁg P?%fd’ £1:1 mixture of
ethggolg, ard @ethﬁl@nﬁ]c ?Pr Wg%m%%c} withmagnesium

sted)at@asingm doulgle cooapmss& on and coati ng

2) Preparation of simvastatin layer
Predetermined amounts of simvastatin, microcrystalline cellulose and mannitol
as shown in Table 2 were sieved with a No. 35 sieve and mixed using a high-speed
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The obtai ned conposition was m xed using a doubl e cone
m xer, added with sodium starch glycol ate and
woceaistoesdsl silicon di oxide, and m xed w th nmapae&RIM7/004079
stearate using a high-speed m xer. 25 The final
conmposition was conpressed using a rotary conpressor
(MRC-33: Sejong) at a speed of 30 revol utions per
m nute(rpn) to provide tablets with a hardness of 7-9
kp, a thickness of 6.0 nmand a dianeter of 9.5 mMn
mixet| nAdsiadengplutionevasprephoedrby dissolving dyyoxgseepyl cellulose and

citricBRi§lif Wéte?,gaﬂl ceAMifing ﬁ'l_{ﬁ' #N\mideirerd theaahianimpsedients in a
hight3 % Ga?t'aﬁ%dt @%\%s h{ﬂ‘atédi Qllsﬁ{gsan cillator with
Pr e 4%

a ﬁuggglqvgy QFISE} glgm% Od%;lgxeireaﬁlsd Cﬁg’lﬁ’l a No. 20 sieve.
Thec grantdes avere dniesle VéF?ﬁYﬁ@éPﬂgr%iﬂﬁﬁ‘énﬁPtarCh glycolate
andaodlbaidpl sidican dimxkdeoanylsﬁuaﬂlly mixed|with gnagnresigmosigarate using a
doubdténemitere sieved with a No. 35 sieve, and nixed

u3| ng a double cone mxer. 35 The m xture was sprayed

Wbl gder?}i H&%mg% (an aqueous sol uti on of

ul ar e ul es.
he copiRos r%waéscqml@swo 8 £ By R%E%S&f dof BRgduction of a
muktplagzyererg tabt WMREP it Pejangy. EIIUrCE‘é prgmpps&thn jcomprising
simvaxtatinewels irgiutaiola divst pewerl adet (almldo thel eonTpesidoat ednprising
e EFa¥BABUITIAK Bsedbhdl RGN EThe Rongiressian avass pafoamed under

sucﬁ% n%ﬁﬁglg ‘ﬁilam e int %gﬁgxo ump 6%@1&1%‘ fﬁe ShifUASAeAldth speed of 30

revplidseny e Rl ar%vslée 2 gl Mﬁﬁ dfirtess of 7.0 kpg a thickness

of &anénzarwbrae iATBgien qff 7 WMo, P SRS ARPryies formed on the
consiessech thbighs syséeg] Hﬂ:GOaI@‘ A66€+3P896gjong mechanics, Korea), thus

prodatinttR2ROTAHR46d Sableisxer . A bi nder sol ution was
prepared by “di ssol ving hydroxypropyl cellulose and

o EmgIE: Trep 'gf%t e‘?reﬂﬁ@%%%f %%Eﬁ”ﬁ&aﬁéé%‘%@é&@ﬁﬁs
OBXBW%’@BE"‘FHIX? usi ng an oscill ator
V\Predet%rmmedmn@u@t&@f adﬂOdepla@ g wigeriygtalline ggllilose as shown

in Thbler2 wetk gicoed dvith tthNa. 8D siex@, sndweixed Udieg gr dowlesone mixer.
Thé"%’i&td’ﬂexﬁgs WhirBdBeddy iibed iltddiexyl Beds gtaawlstiod i (GPCGE dr chlatt) and
sprg é(cf Owﬁheﬁ %ﬁe? Oédlﬁﬁgﬁ‘l aﬁ' L\gﬁ&ﬁlsd ls QiR o@nl‘iiycflﬂ btdpylmethyl

cel ?to g)re@; ggg 3%%5}' W-Fﬁ% Qe detﬁ:e ere coated by
Spmﬁmgc@n%r‘fé%/ses@ '@@Pw tgu%yeg‘w ntedhyk ﬁ@ﬁﬁgged Rhthalgte in a 11
mlxﬁlr(aof etHatniol kg enethyledts dtlofiRC- Bire ceeedrgypnules were mixed with

tdlin stdagateoningi & ldb’mhl:@ phe Shb@r adncanipessednasing a rotary
f@égof {Mﬂd L3, %%}é)?l ta rQiee(;f FNLvbRRIGRREShidR8(rpm) to provide

t .l e
T et PR s B 55
Wh%%‘t"aﬁﬁée At eeneds ncorporat| on may be minimzed at

a speed of 30 15 revol utions per mnute(rpn to
POYPrefrratidh of sinwdstatin lagedness of 7-9 kp, a thickness

o r&d defirRAhRodhasttvabtainp mitRocty stallie akllast anelrmannitol
as, 3% BiP wdie ﬁé&%ﬁp%ﬂﬁsf d 3Blsflve éiﬁi ﬁﬂxé‘c‘l uSiR@! £ high-speed
bt IA bﬁ{lc ggg %n%}gas EQ agd}wr]_,% 1p0rx87 y(gﬂ) gcellulose and
c1tra¢ﬂaglgl| )| ﬁ@.tgq, angseombining yaith & ? &nixi ee? & main 1ngred1ents in a
hlgh-speed mixer. Thus obtained mixture was granulated using an oscillator with
a No. 20 sieve, dried at 60 °C using a steam dryer and ground with a No. 20 sieve.
The granules were mixed with butylatedhydroxyanisole using a double cone mixer.

3) Compression and coating

19



10

15

20

25

30

35

40

1) Preparation of aml odi pi ne core tabl et Predetermnm ned

anounts of amn odi pine and m crocrystalline cellul ose
wOoaesghess in Table 2 were sieved with a No. BETA&IR2005/004079

and m xed using a double cone m xer. The m xture was

i ntroduced into a fluidized-bed granul ator (GPCG 1:

G att) and 25 sprayed with a binder solution (an

aqueous sol ution of hydroxypropyl methyl cellulose) to

prepare granules. After the granules were dried, they

VEHRPEORIGT WY pefurmddyith & cotrifiression fontheoproduction of an inner
cor@)f&glgf(mi':l ?H?M'atca? lrhid! 9580 REFdlatishs ge rirkitd(rpm) using the

e coR I,

anﬂgflﬁm{e ggr%\a% ’61 n&}rﬂ&)ﬁﬁbﬁ 6t isg’tﬁ% vasigif 98hA%nner core

nagnes at e usin
andgaiy et RYET i SSRECYRYY ¢ Fodde 4 1%th3’$&} aﬁ}ﬂf?n 8 7-9 kp,
thickoess @fs@p NRGIBE:a diamay ok 99 mame dii-geater (SFC-30N, Sejong
mediRnidsy , thers produtiegripngr ¢avepaldetsde tablets with a
hardness of 7-9 kp, thickness of 3.0 nmand a dianeter

aSIEEIaet@Pre éﬁﬁn"&%ﬁéﬂ??ﬁaiﬁé—sﬁﬁ@%&&%@ iStet-cofe tablets

el Pr edet er m ned

er

aRoUEParEoTs? 1 CORT ’Eﬂ]f’g%cﬁyst alline cellul gse and

nRresietesmingd asesHRtS iof amABAIPIDE ABACTIGrecigtalling colTlgse as s own
in Tfbls Rewereasidved xeth asNog3a stevghang eaived sieg a douhilegene mixer.
TheS ghidthir@Nwéd SinkroeRiee dinky ihsgiobpéert thixdr,ozgmbireyl with Kollicoat
SR%% EH Srrhﬂ%?%c} glbfé{g' %%@éiﬁaﬂlﬁ_‘»@fse&' Ii\Toan siféi)@' NfE& the granules
welg; ‘é;‘ﬂ@ By WRTS &TOURY d’%ﬁioﬁ‘t P'niedz;an‘?%t o sizld Branules weye mixed
WithanAgRAETBSERaTRES WG JOURe SORG MiEF and GOmPyE] Uyng a rotary
conifresarsMIRCe33s Bejang)ia/e ratard 3greuplutinns pes migute(ppm) to provide
tabltewath aThedgesnof 29 kpr thicknessl ofidtthmm and a diameter of 5.5 mm,

whithtwheh &hydese¥apleso!l e using a doubl e cone mxer. 3)
npression and coating 19 WO 2008/ 023958

PCT/ KR2007/ 004Q79 pression was perforned with a
§§%}°W%@SIWQS§?’Q§BX?W on of an innef core tabl et ,

( Resmleternined ampownts of simeagatisomiaesrystaling C%‘i‘ﬂlose and mannitol
as show &{ Tabje 2isveng stelved aith adNpi 3 sieve endativetd usidgtehbigh-speed
mixe? TP AShindeR sSIeMdh Wwhd Brépaivd b alibddlvinigaiy drorgprayil eellulose and
Citr?dq?ﬁaqng% T, hﬁaﬂo@igﬁﬁ Qhity ehe Eni&ﬁxr@ rSvihdemairt akirellients in a
high sgesrhutiber of TS Ohpineq Higfire s oborehiited wyn il Bseiitor with
a Neo 2R aies driedh 00, G NSIER SE60ER AEy At BEQ ¥if) g o 20 sieve.
TheEgeampiles BereAnepst withdmtyplatedhystiony ariselerusing adonblagane mixer.

core tablets 1) Preparation of am odi pine core

t%gt@rg&i@;gﬁ&%% ged anounts of anl odi pi ne and

SHA waslS Uit &3 . |3y Iﬁ‘@&)‘fo rFof an inner
€551 a. cr 1 CO SO
e s O e e B S e

amhidjpirepmed tablreand terbompasifiontroreprising simvaatip ag g Inner core
and) aanodter dalyers irexpeativelye itd Ipadeidena tthablat Mdth 20hatidness of 7-9 kp, a
thid¥re8 &18.00mARUIAS aWBifnétet est 9N @MMZ\EHQ-QG&tgtI:L@F@-%OhN, Sejong
e re mxe W
me?rha%ﬁ%sg i:féu)or%éé)t’ }e/}gl}sag 12)%1&12 #%@gggﬁ%} tgﬁlce\g%e m xer and
conpressed using a rotary,. conpressor, ( I\/RC—ﬁs; Sej onQg)
aixample & Rrepsm apiashRIns s mMyRsaiB tPhess Cﬁ&}évfege
t ApPerpsirafiomohamdodipewscapitrollegd-telease igraHess of 3.0 mm
apdedeteiraiRdeamotints. & amilodipitecindwndcrossdtaltine aeBulose as shown
in Téﬁlé% &re e uBhGPANR. BNi&e, Shif¥A@stigd B dAMRE cone mixer. The

mi{t&? SAfa ;ig]cr%ﬁg\c‘?r%gn :a;flﬁfdlﬁéd%@& ok hatdP @PEEUS Gk, Banulated
by spraying a binder solution (an aqueous solution of hydroxypropylmethyl
cellulose) and dried. The granules were coated by spraying a 5 wt% solution
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as shown in Table 2 were sieved with a No. 35 sieve

and m xed using a high-speed mxer. A binder solution
woeens/opsspar ed by di ssol vi ng hydroxypropyl cel POT/&ER20E004079

citric acid in water, and conmbining with the m xture

of the main ingredients in a 25 high-speed m xer. Thus

obt ai ned m xture was granul ated using an oscill ator

with a No. 20 sieve, dried at 60 C using a steam

dryer and ground with a No. 20 sieve. The anules
prepéyed b dsdolm h?dtqady@re}iy&ymh“thxkleaihémeeph@ﬁ?age an ddubmxture of
ethdr1 Snd i Sth: cHiergéessi on and coating 30 Conpression

was perfor d with a conpressor for the production of

nner coretable KUDl Kilian) at a rate of 30
aﬁ\ﬁaﬁafﬂra&m ?féﬂffwr‘#a iar

Using the odi.pi.ne co
t Btedetermined panaiBip 6k ﬁ’thSGHS gCé?fo ‘é‘?’ﬁ% lﬁil and Tannitol
as showmireTablerweandiesad ovite a Nay3d slelvééipdcw gnd tﬂélxed using a
highlsp¥édiemddrabl At bitided goltibenesspaaéd 7bP Hssolaing hydroxypropyl
cell 58 ‘&%@13& Si%dg t%? q/vaﬁs &rAbRd with a9n'§xﬂili% of main ingredients

in Ty cg us chank RS eﬁl)o 20RiSe. The
graealeamr@. %ﬁ%gf p vs&agﬁe% Sﬁ%ﬁg " gﬁ s ' & Mo. 20 sieve.

ThePsEpdrgltarmheSowaana@éﬁ?Cbl‘Wéh %i‘?clllé}@rloéb’é%@@legﬁ%ﬁ Wfigally mixed
¥ e dieubledoredndeunt s of ani odi pi ne and
m crocrystalline cellul ose as showmn 40 in Table 2 are

r%_e(é&g‘ gs%gn#\lg ﬁ%sn eve, mxed usi ng a doubl e cone

s intr

b arssdting sopnHipt PErP bt (g;éi‘%ﬁwmdﬂ“?“g: ) and 2
wapynispd H46iRg % @ilhh—‘eﬁ%%%ﬁ%ﬁn@a%fi Sftim; sarcpy slycolate.
Thehyrdxtuey prap phixed hyding eetlbublesegneanixety ifwttherrmaixed with colloidal
siliPAidxEge WRd erﬁm t 1@k doly withr @i} $1ﬁnﬁsteh1%tsol Thé oesuli2fg mixture

S}/Btgoocﬂﬁ_j edaf eﬁilﬁﬁgf’gﬁ@ E’lﬂ S%151 Bap<fle Alling machine.

di ssol vi ng ydPoxyprop ceI Iose pht halate in

a 1l:1 mxture of et and net hyl ene chl

SEsyapia ] GirapastiRp 2 R Pﬂlg?%ﬁm‘% e ragatEEeARies

ahplrepsratiorsofambidipine, c ledriplaage gravailes| | ul ose and

NRARict@mined sshowtsiof ahalodépife wndemidrovetalling celllose as shown
in Bbl& '26%@r@§lgvéﬁl X@ﬂ\gaﬁ‘ NN 35eslews hNA rixeli @Wing pedsuble cone mixer.
Thd XS g d4 R0 B PRRdieta BedTLESAIIAIGPCS 1: Glaty),

%g B dnan din r was

8ra8gﬁad )ﬁng‘ifﬁ f‘f?gg?@ﬁ PH9redients in a

hi gh- speed m xer and granul ated using an oscill ator

WP} Brepabiptior? 6f siivenastatifhgrableyr anul es were dried at 60

CrusddtérmaireHeaibehiest sandagatitpthisvottystalline céllulosewad mannitol
as %-tbt%\nﬁ i tbqggwd?%@ § u@ 4 N’B tSB 51eve and mixed using a high-speed

Yy ni s
mixgr it %,O ;aa o ‘)llngl ﬁg dro ?gy]_rﬁellulosehlar;ld
citricagidt im Yo Esi aBRNGHeWH r’i“l’f rﬁeoéfllﬂl% g{qdd% In a mgh-
speedonpesend] gramdateyl usieg aniosedlaten withea NuR0csivhe The granules
wefé dfied an@0 addedingiatsheasndiryes atdgodurgl witi aiNe. 20Bkaye.  The sized

Mé%@ré’ﬂ%algi HgeUithb @y aedhriefpenigbker , further

m xed w th col | oi dal S|I|con i oxide and finally

wi t h . magn S|u st earate. Theresultlng m xture
méggpmnrsaﬁ}%gna g ovvder inlet and filled, usin

c dheureaulting miigpﬂ%tlﬁnrrgep% detpaihys afongmensionge Eodfsdi1) and 2)
waanhbdidpitsiegsa rasiatcone tmixeprase addpd avigh sotium starch glycolate.
ThehBdGRL WaB mixeanlisidigrd Weublntont neitter, duethes mbaduivith colloidal
silicon dioxide using a double cone mixer and finally mixed with magnesium
stearate. The resulting mixture was introduced into a powder inlet and filled using
a capsule filling machine.
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Predet erm ned anmounts of anl odi pi ne and
m crocrystalline cellulose as shown in Table 2 were
WO 0080eths8isi ng a No. 35 sieve and m xed usi ng BCTUGR2DET/004079

cone mxer. 25 The m xture was introduced into a

fluidized-bed granulator (GPCG 1: G att), granul ated

by spraying Kol licoat SR30D and dried. 2) Preparation

of sinvastatin granul es Predeterm ned anmounts of

simvastatin, mcrocrystalline cellulose and mannit ol

30 as shovvn in Table 2 were sieved using a No. 35
PrRitatich b amlbdiphns inadtatin meiti-layedoed telets

:Iffte Qﬁt%ecgaar%d@]?mg'céﬁ b&&eféﬁ% Ryy¥Pr opyl

u redetermin 8& aﬁ%ﬂ‘ﬁ“? 9 ragﬁo Halme Wﬁa%}] ygﬁm@ggl%ééqas shown

in Table gramiq sicer sthg 1A 3 laVEA HW‘ %b)fe cone mixer.
Thes mxmreTmasgmtm;hwd mpeadﬂuwzgd-bsd grawl&fgr AGRGEEml: Glatt),
aﬁlﬁhé@éd angy grs@lﬂ @i th abiNdler 20scliivre. (Ene siuecus 35olution  of

lfc'eﬁﬁids X eied. t The granules were coated by spraying
a S-W]t OE o@(ﬁ] "oy ﬁsol@ g@fﬁ&?&%ﬁ@hﬂ)@élhﬂgse phthalate

in ar mgmqrsn Sglé 92) hl%ége, g dfmallx mlxed with
magiuesiiue stearateniising agubie) @I‘@%FWDE% sodi um st arch
glycolate. 40 The m xture was m xed using a doubl e
%eﬁbiﬁcﬁ{onéﬂbbhﬁbuﬁﬂ%}&d with colloidal silicon
egeernﬁﬁbagarﬂotgﬂfébéfelo‘?zﬁﬁ‘t%tlﬁ' )ﬁﬁEr&E‘?stﬁllﬂ\@' delluldseesnd mannitol

as ﬁﬁ?{‘ﬁ‘%lﬂj%@ﬁfé éﬁ{/\l&l‘% s:r%/ ev?zl g @ N angg%lé I%lg‘ N ﬁsﬁqgsa hlgh-speej
mixeaps @ ®inder pelytigpcRyERare YSissebENg ré)xypr%)yl cellulose an

citrRCA¢i {RR0@AIO0WRF Tonthineg [ with 2 npxapereft mein drgredients in a high-
speddirabiepiand- graviasited Iumrrglhm iostitlytoredithabNet 205jeve. The granules

& af &6 ”Cotfmﬁ a%@éaﬁh %&ﬁﬂi WelHeABR, Pa¥R¥e. The sized

%r Sy ne Ndodi jtarc colate and
gram,lfe‘s WE nll) S‘Xfate QABLAR R odium. § Em ﬁg
T S i Bl oA SERBTRIHY SeCralRanE 2 double

coneanixeni xer . The m xture was introduced into a
fluidized-bed granulator (GPCG 1: G att), granul ated
bg)ég bgggo@apdeg@ﬁngol ution (an aqueous sol ution of
v\é% {18 sgﬁfbrrﬁ@ildéllﬁ’%%)c e@éc‘neﬁ)r thia &H%@Hbﬁsof multi-

utj on
laygpeds oqagfeﬁg % @l{mg}et h)}f‘ Cc?eel ?1 | (’)c}S\ c %ftf ompnsmg
simvastatine was XaRitte Ha)fa eftrﬁhrﬂﬂW%rnéFﬂ ﬁ% cePT e “Comprising
amboddpirienadab yinpik éul a\/\setcbndrmgatesThmogr@meaﬂ@n JEas @e ormed under
sucﬁw.%rﬁha@mhm thermtezna Br fjrekpdiationahay beasindmized atyespeed of 30
revgftﬁ?&}s H{)tté p?évﬂd%‘&ﬁﬁl‘é?st Wwith dh&ideesy st 2bIKHp)a thickness
R ex ot 9 gléuﬁs §H&V\Q§ tnnér 6}9&;&- Walefdimed on the

B ‘L e ey T A ¢ A
prafiwseg wiviyg-layetedtopletsoyl cel lul ose and citric acid in

wat er was conbined with a m xture of main ingredients

' @xﬁnﬁil@g% F&fhtf@r?‘&rarﬁ%@l Sihansl&it&dn wailtidafered tablets

er@ocll\f%m@éblﬁ-k(ﬁ -re-féb%e% ules were

Nin paa't;r u3| n
H%ﬁ? grogfe}psl’éﬁﬂn\g”c% se as shown
in aklp| Bamywtﬁvs No. o?d?\tﬁna% E‘ﬁ

g‘|1 E%laaf‘i%u (fone mixer.
The ohiktiirdavassiniti edulntq 2l bighhepeadhaixey, eemebineg) pypadding Kollicoat

SRBGY e gianslatad atstnglah ngcidlatmuwith a NméOrme(\esr e granules were
dri RG0S SEAIAP Y 04k dier and tabulated with a No. 20 sieve. The sized

granules were finally mixed with magnesium stearate using a double cone mixer.
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25 Conpression was perforned using a conpressor for

the production of nulti- |ayered tablet (MRC 37T:
wOSejsenipps | n detail, the conposition conpri si RQT/KR2007/004079

simvastatin was input in a first power inlet and the

conposition conprising am odipine was input in a

second inlet. The conpression was perfornmed under

such a condition that the interlayer incorporation may

be mninzed at a speed of 30 30 revol utions per

m nute(rpn) to provide tablets with a hardness of 7-9

kB, pr@ Bﬁtﬂﬁm&a&i\nﬁl eﬁ?fm and a dl aneter of 9.5 nm
E;%e]'algge%%h@@ anl‘:i_‘?fl%tsvﬁslo g‘ st&lﬁ!ﬁ@ rc%ﬂ%fd’se and mannitol
P °

as s Ta ?Wﬁr%gﬁgfeﬁ g %gﬁg rﬂg{é aﬁgg g'a high-speed
mixex. amﬁl binder slufianprepar 1% hydrexypiqny! cellulose and
citrivuddid -ihayaterdwhalcbatined ywih @pmmtlng pfomainirgregiengs in a high-

speb@hiel had-grahaRted ki alPossiibhirvithc Boolatstevef The granules

wer Iﬁ%ﬂ g{ B& @HSIRECJ &85136]1 er QH8 g@hhﬂ'v@ﬁﬁ aaNoSQ@‘éfével The sized
grané% e M T et e o
collpitab siidanghio A m@g%f’&mrﬁgs tea3rfq ge @ double

cond@iSBRB0D and granul at ed u3| ng an oscillator with a No.
20 si eve. The granul es were dried at 60 C using a

e@%‘n‘ﬂﬁé@%‘iorﬁé‘ﬁd ted with a No 20 sieve. The
on LGN Hidktion of multi-
i AT W
layged @@Mgﬁ g)Pr 8?“1%\7 L F B lovastatin
wadPirgplet &y aifitst p@mr tcﬁn sp@moalthaﬁ %‘P@PWQ&PF}X ipine was
inp@elih @l s&endndlemnmhe ebmpressitiowas perfatihed 3inger ssuch a condition
tha ﬂ?evﬁﬁel% 1ﬁc r§b'i_’or§ heMeb@ftinithized a4%i sj@ed of 30 revolutions per
mmdatgg'g?&@ ddg tBlets P{ ] % Elbtf B £ BRERAeBYOf 6.0 mm and
a dq,@p% r\Hg 6%%{ nﬁgﬂf% se é?lq’ge r(])tnlr Jhhce @cg‘hgrétsged tablets
using Hi-¢nager- (%&%QN nPSIens éﬁ%f: Hﬁu cing mtﬁtl-layered
tabket¢<i | | ator with a No. 20 sieve. The granul es wer e

dr| ed at 60 C using a steamdryer and ground with a

Ig\gﬂec‘ %? Jﬁ%oﬁ'&f%?rﬂoa ﬂé‘Ja‘E’érv‘A@traﬁnfﬁlﬁHﬂlayetéﬂ tablets
fé%ﬂﬁag?&%?rg lrbe “on 1e§nr?§fe{a§éf4}egl ycol ate and

I na

gerafeiming ead]?‘ﬁ’t“é s i 0 lﬂlgﬁkﬂr\g TGN gyyﬁg%!gpe c\é\‘slulos e as shown

in ThipiprBewur@ siexnd wishta Np. Goraievesandanixgd yung - geighle cone mixer.

The!lShb@uee ceapirgsducddrinthe fluidizedibed gramlhtdr- (GBCG 1: Glatt),

gran@dYAegd By”‘bl 25 M3C- 37 TpirkRirongolutioh dedrai laquiebas  solution  of
futd

hy(gro g% %9 hﬁvcﬁ‘?édit 'Th dlébo%ré Bodted by spraying
abd awfng utian \ngparqum d}SﬁO]a’l]% %9];%%%?1 "Wllulose phthalate
in okiprivedim ohcethpesls dndren i §qaerl grapples were

finalle mired wlﬁymagnasmtrpstealtat@nsmg)ﬂ %@bl? SPRE AENet a
speed of 30 revolutions per mnute(rpm to provide

L3y k’?é 15H Pai&ﬁ%&ﬁﬁl or7-9 kp, a thickness of 6.0
ﬁ@% erc(i8 é@gﬁ%ﬁs ofoata a%‘bﬁ nﬁk%d@riﬁaﬁr@%ehﬁkﬁé Pmannitol

Igps@ngm]" a Rrerie W(‘: g siev, 16%‘% gsing a high-speed
mlmn tiAl la;aéewohttmn @reparedahp |<élsqsévmgr drxyRIAPYF cellulose and
citAraoidl i veatat ovasaectrabmedrrwllﬂh a|mipdneof amdintingredients in a high-
sp é:@'deﬁﬁié}‘t Arad mﬂﬂ‘ﬂeﬂdlhsﬁh ancmtllambf edtlr 2lNas20 siayer The granules
weré QURHE B0 B A BESEEth a No. 20 sieve. The sized

granu%so% rgtr%n(leld w1ﬁ1et> gtsé h?laroxyamsole, sodium starch glycolate and
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in Table 3 were sieved with a No. 35 sieve and m xed

using a double cone mxer. The m xture was introduced
WO ReB®23058 | ui di zed- bed granul ator (GPCG 1: G aPC)/KR2007/004079

granul ated by spraying a binder solution (an aqueous

sol ution of 30 hydroxypropyl net hyl cellul ose) and

dried. The granules were coated by spraying a 5 wt%

sol ution prepared by dissol ving hydroxypropyl net hyl

cellul ose phthalate in a 1:1 m xture of ethanol and
collbRiAN¥i1R0A dibkilel drl fihiky enixtéddvigh anagresiumrstearhtenadihg a double
con@n’f&gr"\" th magnesi um stearate using a doubl e cone

35 2) Preparation of atorvastatin |ayer
Predeterm ned apounts of atorvastatin,
) IRPYRISHIN AMECOEM&I| 0se and mannitol  as shown in ,

TGbimprassien avasi perbormed msing\e . coprprepsy fos the rﬁrﬁgg}ctlon of multi-
layétetin@ablehi (VIREPOET Seotgy). Al dettril, s theit comppsidioar emprising
atoﬁiésfgtﬁts Was Moy i QXREPPOwEeinlet el diel compdsittoraotinprising

ter SOIPLNE S @ rﬂ"l’fé Ubfhbsd @\/ rf d under
EUne L SR e BT

i Bt g ey el g
revwext@na rles aniautelopmm) §9 pEOvEd §¢@&%ﬁd¥l§tﬁ%@n§$&? Py f thickness

of QONmm 2fhds iaedinmdtee ofi 96 dmyr aFilinesoatbng: lagierewag fonmed on the
Yt agbletly QsianiIIREGates QSFUBON, aSé]bn | yewhaniesadbrea), thus
\@@J%g dﬁg?e}gg BIGE/ KR2007/ 004079 | oi dal silicon
e an

y m xed with magnesn um Stearate

u3| ng a doubl e cone m ression dc
sExanprels Fsppaatio ’d?lﬂ%‘@ S“éHﬁﬁ%@@%&’e’F%f %a:bﬂ%
pt )ddkepatatiorodf aml lplﬂe apatilledaslease layrC- 37T:  Sej ong) .

| Preédt@inhinetl hen 6wt @f ianhlodiiaepnidsinigocaystallias telfilnse as shown
1%‘1 BNpMEe b@v lertﬁta ROYB5 shdVeCindBeixed %sﬁigT'ﬁQﬁbdbl@ Rone mixer.

The e na% %8 upc% Fﬁiﬁ%ﬁ &e? c%%ﬁ]ﬁﬁg dmﬁ Kollicoat
SRman R SR LN an%ly 2@ SV il B grgules were
dried sp&8d°Gfusitg Bosteawotivptaroarsd gepums @ pig 20031eve The sized
graﬁﬁl@élvﬁl@'etrﬁbdedhﬁltwmig—@shﬁndt@ssteofsﬂg 8 dlopblescdl‘aﬂ rokvess s

of 6.0 mnand a diameter of 9.5 mm Filmcoating |ayer

:%@’eeggﬁi Sfétr&?vas‘% L §,§§ed tabl ets using Hi-coater
F

qdeter, ad'm@% at%agggﬁppggfmrys@gsglc Hﬁ’lg)ﬁe %pd mannitol

as shelvoimi nbl%& wgm&medmmat Noj 83 sie¥g angomared uging a high-speed

mixRrepay dinder edlusivhopiqpaned dontdissolddgr by duse praydr cellulose and

citri¥ gelal B Wat@dwaBRGMISined withodinfikBereadfdmain ingredients in a high-

spe @i %f\b[dl_b a ?atgg éJSiﬂ aft Jacil 3'&5} hl NGB Ve e granules
el i

weléeo usH\g WS@?H} }:/Xeﬁé%rﬁ %hna%][\]g) 8 lé%'v% The sized

graniiss- wete aniresd ewithclmiatedhydroxyanisg lexspiumstazsh glycolate and
col BRMIBikruh dicaide ahé dinadlyngived withi mhgnesiumi stharatewsinga double
corti@¥@r. The granules were dried at 60 C using a steam

dryer and ground with a No. 20 sieve. The sized

géﬁgp es were nm,xed.w th nmagnesium stear ate using a

g‘pdCS??éo%anFanTg Preparation of at t at i Cp ¢ mul
| SPERPIESSIPR Y@t BRHPHRE AHMEG AsCRNPERSEY t uction of multi-
1aymadr oleblett {MRGS7Te| Pejongle ardd rdatailt ghe &gmmﬁwpn ncomprising
atoFeddt&tir3 was enpueviada viitsh power iflet sirel ghancbmpasition comprising

amiSdiBehedwhak G ﬁP@ﬁ‘i\ sdtoxdl inléh. PITRE&donsPlessivAnwas eafoethed under
sucha 61?&85}{'&1 Edh e Pﬁﬁéorﬁgfaltl‘éh%ﬁ PRniriniZdFatds beed of 30
revoﬂ QY }%emtglr} pmggﬂ _prov1deacaf;'fe)t(st aoltlaleﬁiegs of 7-9 kp, a thickness

of 6.0 mm and a diameter of 9.5 mm. Film coating layer was formed on the
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speed m xer and granul ated using an oscillator with a

No. 20 sieve. The granules 30 were dried at 60C using
woaomstoezss dr yer and ground with a No. 20 si evePCTIER2007/004079

sized granules were mxed with

but yl at edhydr oxyani sol e, sodi um starch gl ycol ate and

colloidal silicon dioxide and finally m xed with

magnesi um st earate using a double cone m xer. 35 3)

Conpr essi on and coating Conpressi on was perforned

consiesspda tablopr esiyy Hisvoatére (BFGHON,i Sejong mechanics, Korea), thus
prol:lﬁkz’ﬂgﬁﬂuttillﬁ ted MG ldd-réeasengbletd. n detail, the

corrp03| t| on conprising atorvastatin was i nput in a

r St ' nArS ‘fl ﬁ*‘j‘gdlﬁ?%@ ggir{léﬁg‘ilﬁ ‘?xﬁﬁﬁélj DB %blets

c rﬁfﬁ?@%ﬁttﬂiﬂ r 40 such a conditjan
t Predetdrenined emheys qf ra@dpétmae e migjogrystallingrelligosg as shown
in Palf@oewer sidded veEvlolallNDOBS sipae arichntieéd msing o doublé ¢ene mixer.

The aikElre wetr@ lﬁttl@ﬂhg&fslﬁt@fa fhidizhd-tedt brakiless (GPCG. O: Glatt),

f 9 at (g b M@d’) é"’a%olutlon of
grangfagedj o %ﬁé %?% @ u
hy 8?%?16&’5}’ eﬂgm V]ggﬁlz)n anp,, c@be n @ added with
carb@r@haﬁﬂ@spowdp@sa)an Aixed mr BRRERPSHIN qteqrg f/\@ a%double cone

mixeont The restltieg esigtureabhstampRssed 1sings rarspeempressonfMRC-33:
SejcB) 0t Ri dpredt 6f BASERbIUtICBNEEr atinatd(githpits povide tablets with a
harﬁhgﬁa(%faf 0%, Al thATRE Bf @g B 8ndl AbdiginerECores. Srrﬁhﬂecfhese tablets

m crocrystal l i ne cellul ose

I ne an
wergsusg MO?%%12 3 were sieved wWith a No. 35 sieve
and m xed using a double cone mxer. The mxture were
i 2 Pregracatibr of atowvdstatindlayed- bed granul at or ( GPCG 1:
@?éde}ermﬂéd ruheded dbytapastatingmacrocndtalline kellilose aad mannitol
Bl WRite @fev@ﬁ WiH raON}zSpBS) Bﬁék/ﬁ%hhb’ﬂm)@e@i listhgsehigh-speed

mi 6\I\d ”yf %(?{dgglugi y@%ﬂé@ r tHyd Poby1 Zéllﬁlose and

Cltrkfo% ncWﬁéer Hiag sombied r‘@ l‘]g’ey umﬁf‘ﬁ Ry u%né?11 gr%ents in a high-
speedimpixes cad granwdptad using 9n ©sebA s‘O’F ha/Ne. 51e\{;§e granules
wesd dfied pe6dl °af udfg mestearh ulryy enand grourichutidy a pig, 20 sieve. The sized
graﬂﬁféé' Werd aRiked Swith! butglat gfcﬂ\%% afisolé; Solfumastarch glycolate and
col]{ou%zflm?éo%lg{ \%gc%%alg?éigﬁﬁg Coregm? atgll eQén&ém%arB?@ﬁ@in§ a double

Preparatio
CONGMIChHr vast atin | ayer Predeterni ned anounts of

atorvastatin, mcrocrystalline cellul ose and nannitol
a8) @bmmessnoﬂ'ahdeoatmgre sieved with a No. 35 sieve
afhef ooeé tékﬂéﬂ?sg/v@rer}blﬁbaﬁd@wdth & Bomiipxessor fobihedmoduction of inner

cord Q%ll’rﬂef fiiGH B% i ﬁ{evérﬂgadlkﬁﬂ{e@b‘fé t&1¥t and the composition
COl’ﬁ{fl]{lﬂl’llﬁ éa% i t A% A éﬁen t cgrewgflg tglo @cfﬂin e etch y. The
corgpmqg,qogtvggﬁ pexf ﬂgn%(%a apa gpgq WV erz‘r@ug.ft nr%nco provide

tablete withanhaednesseofe/-9rkm @ féiucl‘e@S@ijél(h@ma a@de%ﬁhw f of 9.5 mm.
FilmrgbagihgUagenivab farnied of Ghs cempresbhé tabletsdusigg antncmter (SFC-30N,

Sej¥f: ErdhXRids Kbieahut Y1 at edhydr oxyani sol e, sodi um starch
écol ate and 25 coI | oidal silicon dioxide and finally

mE')%@p\p\im% g (%'Hﬁ‘_g éﬁg{’la TR xq]glﬁﬁt %% 1-%%%?&{1 tablets
we) Brepaapiena Wrﬁ@l‘élmﬁ%ﬁ’%‘%g@ 9 Jeage éY?Tr oduct j | on of
i PedeteSpinedr amaitet of Rewanidigine anyl pyictaryigalline cellulose as
shawh afiible 3o0e sietddtvittnd Nbe3s siepesintdi mixed using a double cone
mixer. The mixture was placed into a fluidized-bed granulator (GPCG 1: Glatt),
and sprayed with a binder solution (an aqueous solution of hydroxypropylmethyl
cellulose) to prepare granules, and dried. The granules were coated by spraying a 5
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contai ning atorvastatin as an inner core and an outer

| ayer, respectively. The conpression was perforned at
woaospeds of 30 revol utions per mnute(rpm toPOT/BR2005/004079

tablets with a hardness of 7-9 kp, a thickness of 6.0

mm and a dianeter of 9.5 mm Filmcoating |ayer was

formed on the conpressed tablets using Hi -coater

(SFC- 30N, 35 Sejong nmechanics, Korea). Exanple 16:

Preparati on of |ercanidipine-sinvastatin nulti-I|ayered )
wt% ablution prepaRecbyrdissobvingfhyidrorppicgiybinethyl cellulose phthalate in a
1:1 ‘FﬁQHr@! dfedhhRbICARE rh&h?IenBr@ﬂﬁﬁiQé.m Plgficaflﬁdngmnuiejowere finally

. | er cani r ose as
mixgfl 7 i et e E BRI A URLbIRRERANLESS, 20 2nd

m xed using a double cone mxer. The m xture was

pl)dbeparation of simypsfREBAAYREd gr anul at or @& GPCG_1: ,

@uride)ermined asprumts of winnvastathy, misrogysialinmcgliose and mannitol
as sﬁ@%@ﬁﬁT&lﬂb@éﬁW@i’e sievey Sﬁﬂxg)ﬂﬂ%ﬁ SiEVdﬂ&tlld miadeld.uhsiﬁgé)a ﬁgh—speeg

B EPAr §; n oB OB DR etlulose an
e AR A R R i
spegq dRFLY ﬁﬂé@?ﬁ’égﬁﬁé@g at gagil Wﬁ’g1t}étaeNPn 2) sieyey  The granules
wered defiedt at 6 °Cturimg b steadn deyenarshgrasmdowithe Nphd0 giggeedlhe sized
grafifiRBUNER Waked fiithlButylatédiedirokymiselgnesdium staghaglycolate and
collglﬁiarl‘ %il?coﬁod%}(ﬁiecm fih i€ mixed AVitheAaiahiatédrate using a double

nvastatin |layer Predeterm ned anounts of

CONEMY*EEt atin, microcrystalline cellul ose and mannitol

as shown in Table 3 were sieved with a No. 35 sieve

aP)dConnpaessia ad goatingh- speed mi xer. A binder sol ution _

pCepgreskitny vetisspalfoimed hisitrg ayqomupressareforr the qarodgtion of multi-
lay&lel! ItabRE! W—M:e rSejéisz)C omph nefdtail, t the@ obmipositionf comprising
PSSt B cfopstoe Meingidn, e composton
ORI 2RI RNCIRDE o P Lragtiess chls; §aond pOWES. inlet.  The
CONPIESE OB (WP p@rlfcprnaed\gndggsgqhea,gqndpﬁgn§ﬁ%te@e infex pg glcgrporatlon
maywieemimixeidedvat . dpeed aftddteyotutignsnperoménutepnuniospeavade tablets
witlll & B@tcBicBs dPF-9 &p) hahitkhess bf 6.0mndi and dedimndetér nfPSymm. Film
coa;nﬂqggfréy\éﬁiék?%{?&ggﬁécg WA $heoat ebb%din eawegtgou@hg Ii{ggagmtgg (SFC-30N,
Sejong PIsFhRgCE i orge t@%%{r)dehssorg %g?hflﬁgerpr gg%%t&?on of

mul ti- layered tablet (MRC-37T: Sejong). In detail

t EsampbobsiRreparationfileicapidipinevsizivasta nyulti-fyesed abiets

i I} Prepataticn opleretmidipihetontasited-redeasefiayeronposi ti on 20

Cpﬁiét&@rﬁﬁleﬁe bR POM ServfidipineodHd e thiticoystallieeonellulose as
shdgvﬁ% l;ﬁ Frabfd gﬁ?erz@%%egfu{fﬂgé NGV aht H&dera double cone

con i on interl.ayer 1 nRcQrporati .

gy D INEC, B dROSduRb T B BBRGE RbER Tphihed by adding
Kolichat SR3ER) and grasvalated: usingtan qscillater metly r?eé\ié-o?(’ pigye. The
gratplesawets diindss 60f °6.Bingra atwhna diy emand igrotind vithnm No. 20 sieve.

ThébizBY ¢kl Frer@kedsith AlagREsiam stearate upingssdduble cone mixer.
tabl et’'s using Hi -coater (SFC 30N, 25 Sejong

ani cs,. Korea us, produci ng multi -1 ayered
?ggpﬁ@ra%ﬂ'ﬁlg)‘%.&qﬁ_@%% atj on of , i d o]
| Bredetprminedeaaprpissfatimyapiafing npgr}pépwa]thg&cgl(lg Osgyan .manmto
as shapnriatTabte dfwérersiensidawiihre Neo 3B sigviecand aised asing high-speed
mikéredeg Géiﬁﬂéﬁ@ohﬂmmtp@;}{mredeby adisstilpinge hgdtoxypropyl cellulose and
citfit GERE [y ¥kt WAR &fthbitledSwisa iktaRoBA mdinTiagt&lidnts in a high-
Spe\é\f? %}i)%éreavr?cfi g'}%{tﬁat%dl\ﬁ’sing’ AnSdLU Bt ifH X9, U §ievé The granules

were dried at 60 °C using a steam dryer and ground with a No. 20 sieve. The sized
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m xer. The m xture was introduced into a high-speed
m xer, conbi ned by adding Kollicoat SR30D and
wogomnesEs ed using an oscillator with a No. 20PET&R2007/004079
The granules were dried at 60 C using a steam dryer
and ground with a No. 20 sieve. The sized granules
were m xed with magnesi um stearate using a doubl e cone
m xer. 35 2) Preparation of sinvastatin |ayer
Predet erm ned anounts of sinvastatin, mcrocrystalline
granele ubereeraret] veitiniliuylatathysironyanisolEabpdiugn weareh glycolate and
collsiY 8ficthtdioridd¥pand Singll¢ waix@ddwvith trdgnsing stearate using a double
con '[ng&éﬁspeed m xer. A binder solution prepared by
i'ssol'vi ng hydroxypropyl cellulose and 40 citric acid
in water was conbined with a m xture of main
i?l’*)gq;@@Pé?ﬂS@T}W%C‘Pﬂtgfg speed ni xer and granul ated . )
USbmpressiars ovdsl perbornaed sing\a copprepsyfor the REPdHG@ of multi-
layarede tableed (MRGE7T Ejorg)a sleandettil ethandompositionwi comprising
simg%_r Erégva%' QMﬁ'oc?iEE‘&i Sink6da BEst\WPoAUE/ @fﬂ_@@ﬁ&nd the composition
: ar m inlet.
o SIS Sttt o r, e T
compflepsiPRYapa IR RSP e PG T ég} ! Y titorp
mayrdgrivininrived ebpapeed 9ty tevabifians PeoRinHEEEm) t© pyovide tablets
witBenhaekesoof ZiikpoatthichnGsnpl @8 shonand e dentesenef9.5 mm. Film
coaHBbNBydr Gv%ﬁl) f&F8&d Jrothd h@n@xﬁgﬁ;{dt iahilegte{uqitgt]i;{;-coater (SFC-30N,
. : g y i- e
Se]‘%:r%%‘%gﬁ ?ljiilggr)i Iﬁ%ﬁ% %%I-Bdsﬁé glwig;st a%l i1 n}l;évf/ag tfﬂ;}t ’:de uced
into a first powder i .and, the co

| et, 0sj.ti on
cExpmpla Hy Hra%rgganr% PP FieRaed fablets
pbyeparatiat of lhielipmesontrollsdireleas@layger f or med under
SPedilcterewindi tanvsurkts af 14didiping 2md ayierocrystallipercatlitnse as shown in
TaBIB% WereBidiedl wall AN235BROE a8l Rfkedevshgbiduitbl@esne mixer. The
mi%?eu‘ta,%% Eﬁ{é‘%%{ég%&’ g}% %q&lﬁ?fggﬁgé% gﬁr&haﬁ‘gr (LS C;G‘R{tt)? pPanulated
by FRIAYINGoR i %chrﬁm s (1o O § %*188%? it Hbropylmethy!
celludosiep tancusiried. H Lheograsulessmerg tgatecsdyo AT q¥dies anPc i % solution
prefarehby didsobving dguiroxgproplyimetiyy eelbdosaphthalateis a 1:1 mixture of
ethi{ G EmkBhylBhe BRIt ded And firlaligi ixedneithimagisdsidinnstearate using a

L= d tablets 1) Preparation of |acidipine
do%%i%%lr)%%ﬁﬁg&?el ease | ayer Predeterm ned anounts of

| aci di pi ne ang mcrocrystalline cellul ose as shown in
TabPeeparaigproksisvegtait Y No. 35 sieve and ni xed ,
uBrepterioed] anownts ofisivastatie, migrogretallige galiulose and mannitol
as $HBWR G qabld Hiwera sfévieddivithdr Bled 3§ sivel atdomiteP@8ng: a high-speed
miXdrat 1A bifa&N YbRIRA B&f&ééy}b}n Higsdvingehy &xyipropyl aellulose and
4, it A Sim OO OB o8Bl in s high
sp Mrtﬁljdograrﬂ&%tﬁalr{ésgn% ncﬂsglg%?% Wét?[ya 1.2 4&v&@ SThe gran}lles
wetgydries yp PO HeingyA steamn diyesang grewndpath a Np. 20pieve.  The sized
gramuiésutvere imixethwithl batydatedhitayenisblersodéymastdrch glycolate and
colldiAal didcdh ARFidS, LM IREAIBA ik Wae Ala@nesiunysiarate using a double
CO‘%OI%%! ¢ cone m xer. 2) Preparation of 'simvastatin |ayer
r'edet er mi ned amounts of sinvastat | n, mcrocrystalline

cellul ose and mannitol as shown in Table 3 were

s PeGempiession aNg cogtingi eve and ni xed using a , ,

hiimpression 8os pexformed #¥ing ey cOPLRSSOh forr gpap@ghyfggmon of multi-
lay@di&b ofabilety (MRICB7Ypr Sgphgyel |Inl adetadndthe composition comprising
simvastatin was introduced into a first powder inlet, and the composition
comprising lacidipine was introduced into a second powder inlet. The
compression was performed under such a condition that the interlayer incorporation
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citric acid in water was conbined with a m xture of

mai n ingredients in a high- speed m xer and granul at ed
wooReisrg3sas oscillator with a No. 20 sieve. ThePQT/&R2DEH04079

were dried at 60 C using a steamdryer and ground with

a No. 20 sieve. The sized granules were mxed with

but yl at edhydr oxyani sol e, sodi um starch glycolate and

35 colloidal silicon dioxide, and finally m xed with

magnesi um st earate using a double cone m xer. 3)
mayCbannirasiiznl and spoed iofi §0 Genplutivsis @erwaiyierpoytedprovide tablets
with 8l Rt daeSPEPTSEKPS a Hgickihdds ¢¥rél ueini and afdiamietdr- ofAM5 mm. Film

coaél Eggrt IRA%%' Frod 3&1@ C&?ygg’ét&d {aBldS i @ih oftlgg%adter (SFC-30N,
Selan& afr}1§ss11505g§djg} I élf’la% ﬁ ce\ggn%cgéslﬁ on

conpri si ng IaC|d|p|ne was i ntroduced into a second
Héwataplei 19: BrepaFation obasidipiicosinwastatisy il tirday arad sablets
qf&e Al dfiladt E{hﬁé coheolled-eeleagedlayemncor porati on 27
ﬁgﬁg’& athdy @Qgizbﬁ{é%@mlé%}ér €alTh& cllflege 8¢ shown in
Tab?eai eelrg s1e\)6|ea 5&%‘1\1 3&2@@%3?}3}%891{35@ o‘lgglggi L 1>6e; ; Thctle
mixieagS dnbies ER ht 7 DDA T AR, "Il boaie
mixterenwes grantletesongpingeseilateiwithsa DNa. 7 sigvee siiesk at 60 °C using a
stea(nsaﬁyaleahd sBejdowithre Nua2csievekoTw) oaterli gramdey wiang mixed with
@Hsﬁdm's@é@ﬁh&%ﬁﬁ@hﬂo‘hbléc@@m@ 19: Preparation of
aci di pine-sinvastatin multi-layered tablets 1)
aration of .l acidi.pi;ne controlled rel ease | ayer
pﬁﬁ%@?@ﬁﬁ% S&Wﬁﬁtﬁbgd ¥ aci di pi ne and ol
rPredstarpyinad larunts of @%&%‘St%fénfsrmﬁmcrYﬁtalh%F%lléowe?%d mannito
as shioewreih Fable Zawice sidged iveitle a MaBTpiged andimixed @gnglachigh-speed
mixeeneArixder sdliion MPagprdpared baslissokedgsidrgxiqoidpyt callulose and

c1tr1%R§:§)<P[u'1 Qvagelhbﬂ@ C@Hﬁﬁa’ﬁil g‘%ﬁh th HHﬁ(t@x@éF thednfiningi&dieass. Thus
obt a{;)i ‘%35 ng%?r?éci ﬁgﬁﬁlaﬁ@c{ gsﬂ ol b?%h dNE DO sieve,

;%F 8“ g he % 1
ALK Séaagr%arsr gl V%Penﬂq Wi SiY %o 10, granules

werst maxed avid ibvg rexyayHgole; gedium stargh pglyeplate ppg colloidal
silicoin dionidst atd lﬁlr{aﬁyenu%ded\etle magrediEmmsiedstefusing a double cone
mi@knmvastatin, mcrocrystalline cellulose and mannitol

as shown in Table 3 were sieved with a No. 35 sieve

de xed usin hc h-speed m xer. A binder solution
?)‘F‘é’ﬁ%ﬁsb(ﬂiffgd as vi ng, hydr oxypr opyl

| | ul ose and.

e Poh g Wi PR e oy Br st Foh it Srefathion of a
mutthiayeeed) tablpt eVBAF3: FejonsgR0 bbtdetaibdthe »composifen comprising
simeas@tinedasgirgiutl &1 ed fiisi povast ndet lahdt die wohipasition @Bnprising

fhe wg§ iRBuBIn §Gecbondiiifktd The? r}éé?d‘ioﬁ%egf)@icfﬁﬁned under

sucﬁn;?ﬁ\% n%lté%t tﬁe Zxﬁt%glg&éﬁ&%%aﬁg cgﬂl%@d a peed of 30
o LA Lo B e Ty %q%;%oam
of egmesiand ot digraeter i H§ léimfslouﬁlllé1 eeating Agyesr wassfogmed on the
confiorepseeb thbletsanding dtli-ooatFh  SEGHINS Sejongnwasecbenissedewea), thus
prodelciiy Aubi@IB/2e§ edblew! the production of a
mul ti~-layered tablet (MRC-37: Sejong). In detail, the
conposition conprising simvastatin was input in a
first power inlet and the conposition conprising
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30 aml odi pi ne was i nput
conpressi on was perforned under
WO Rbis/o23958r | ayer
revol uti ons per

speed

of 30

tablets with a hardness of 7-9 kp,

nmm an
forne

TableRti - | ayered tablets.

d a di aneter
d on the

Kor ea) ,
28 WD 2008/ 023958

in a second inlet.
such a condition that
i ncorporation may be m ni m zedCAKR007/004079
m nute(rpn) to provide

The

a thickness

th

us

of

of 9.5 mm Filmcoating | ayer was
conpressed tablets using Hi-coater
( SFC- 30N, Sejong nechani cs,

6.0

35 produci ng

PCT/KR2007/ 004079 Tdble 2 Anpunts (Amgungiingy fablet)
| ngr edhgesticntdExanples | 1 2 3 4 5 6 7 8 9EfOnplesl odi pi ne
mal eate 6.42 6.42 6.42 16.4226/42 6. 42 |6.542| 6642 @.428 9 10
6. 42 T ARloddethddabe HCha2-| 642 | 642 |-642 |-642 | @ad (lic4R €642 | 642 | 642
- - -| BercanidipineHEl M drocriystalling cel|l ul ose-88.58 | - - -
81. 58 Glidgmed 7. 83 80.|83 8D. 83| 87. §3 -80. 83 B8.58 81.|58 - -
Cont r olrlcfdryé@iine coat |SR30P1) 1 12(- - 112 -/ - 12 -
| ayer| eli@bgase Eudr agi BIRSIBHRPLS | 878 08 | §4§s | 6783 | 8085 | 8858 | 815
ConmoRRdoxy N ORERBED Y| celJulose| 2.2 (2 2 212 | - IR
'?*Wﬁ?oxMR& nyl -_ 3| -.3| 3y dell dl ose| pht hal-at|e - - -
WEYne] #&hvi - - P-75(0. 73 0.75 0.5 0|75 -| -
Sinvaszggtﬁ?gg&Zo 26 2% 2D 20|26 20220 20 | Ldvasfat|in 2
- - -[Hydroxypropylmethyl AL Orvastatin - - -\ - -{- -14- - |
M cr oCidtsihall dntiaed? 57 57|57 57757 87 57 sp 57| * | - | | -
cel | U5 EnebnABRMat! T2 #6_ 11228 dA2. df 1 b2k 4675 | ors | - | -
Y1226 11488 11246 [TLg. f6,0112,48 32 46 | I ymgdpat|e o 20 20
Sodi UFTsEaEEN L 1T 1 I L IfIT_I[IT_T| -refeasg glycal dte -
| ayer [ BRtRt@LEThydroxy-_ 004 0. 04 0. 04 0. 04 0. 04 0.[04 . .
0. 04 L s #in- 04 fjanispire tHydroxypropyl frethyl™ 5155
5 5 5 5ifio “Cel luljose Ae¥osi 7 2008)| $71| 171|171 |1°1 | &7 | ¥
11 T SdnGitdICT 0 2 2 (A1 Prifue p 119469 1146 | 11246 | 11246 | 11246 | 11246 | 112.46 | 11246
Immediate | Sodium starch X " 1 " 1 1 1 1 1 1
-release | glycolate
layer Buty latedhydroxy- 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004
anisole
Hydroxypropylmethyl 5 5 5 5 5 5 5 5 5 5
cellulose
Aerosil 2003 1 1 1 1 1 1 1 1 1 1
Citric acid 2 2 2 2 2 2 2 2
Magnesium stearate 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15
g;lzlirlg:zfgg;gylmethyl 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | - -
_ Hydroxypropyl 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | - -
Coating | cellulose
layer Titanium oxide 2.3 23 23 23 23 23 23 23
Talc 15 | 15 | 15 | 15 | 15 | 15 | 15 | 15 - -
Ethanol 648 | 648 | 648 | 648 | 648 | 648 | 648 | 648 - -
Distilled water 162 | 162 | 162 | 162 | 162 | 162 | 162 | 162 - -
Total 309 | 309 | 309 | 309 | 309 | 309 | 309 | 309 | 300 | 300

1) Kollicoat SR30D - Main ingredient: polyacetate 30% suspension (BASF)
2) Eudragit RS PO - Main ingredient: polymethacrylate copolymer (BASF)
3) Aerosil 200 - Main ingredient: colloidal silicon dioxide (Degussa)
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Magnesi um stearate 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

1.5 Hydroxypropylnethyl 2.6 2.6 2.6 2.6 2.6 2.6 2.6
wWO02008/023958 cel | ul ose 2910 Hydr oxypropyl 2.6 2. 6PeT 005/004079

2.6 2.6 2.6 2.6 - - Coating cellulose layer Titaniu

oxide 2.3 2.3 2.32.32.32.32.32.3 Talc 1.51.5

1.51.51.51.51.51.5 - - Ethanol 64.8 64.8 64.8

64.8 64.8 64.8 64.8 64.8 - - Distilled water 16.2 16.2

16.2 16.2 16.2 16.2 16.2 16.2 - Total 309 309 309 309
Tab29 309 309 309 300 300 1) Kollicoat SR30D - Miin

i ngredi ent: pol yacet dt e 30% suspengimeynis BASftablet)

Eudr agigied®@tsPO - Mai ) _i ngredi ent: pol yFempisryl ate

copol ymer (BASF) 3) [Aeriosf 112200 13 Mai 1 i ingtedj elét ;| 17 | 18

col T gi Alodpideintdiatedi gxisde Desssp 629 WB42008/-023958 | - -

PCT/ AdPEHA  Tdbl e 3] Amounts (jmgi tlabloet| 10 - -

I ngr edigipneExanpl es | 11 1p 13 14-15/ 16 17 18 - 4 4

A odigicRRrysmiieat e 6.[42 6. 42 6.42 6. 42 - | - -

Ler canieigpdene HOl - -| 5788 @818 | BR3P e 4% | 0% | ¥
Controlled. —g g — Magmcr yst(al Li nNE eel | uLose &/.B83-80| 88 - 12

-ffée?fres; Bl REPGI5 74.|25.90] 25 8B. 25 | Contfoll ed - - -
WO | i [cQ@dro ethyl2 - 1P - 1b - 1P -rEl easp
Eudr algiefiaie P02) - - |- 2 -|- - | Paypr - 4 - 2 )

Hy dr o ORIyl Z 4 P ce ['ul ose
I—Ndrox&g‘ﬁlg@ﬂhﬁﬁtawly- cél | Ul ose| pAthpl ate| 3° B 6 3

Magnes{ifeshRatdat 0- [/ /8- (08 [ 0A. (DA, [2A. [[078. (D75 | 075

O 75 T QhlEsatin - -| - - 20.20[20 2D .Lopagialim 20 20 20
20 - Figvastatin - A OTVasTaiin 5 -120 2 )

Mcro Brdatta e celffjuroSe|[ 57 57 &y 372_({57 57: 5f 57 -

1 fig0 1246 1127461112746 1T1P. 46 [12. 46
112.46&3@?1%:;?@ I'nedijat & SpdPum| sfarch® | ¥ 1151 0 ¥ | ¥

-rel eppg, Jhygor ate Tayep SIMyLAT SR OREXY | 11246 | 11246 | 11246 | 11246

Immediate | Sodium starch

1 1 1 1 1 1 1 1
-release | glycolate

layer Butylatedhydroxy-
Y ty y Xy 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

anisole
iﬁiﬁggpmpylmethyl 5 5 5 5 5 5 5 5
Aerosil 2003 1 1 1 1 1 1 1 1
Citric acid
Magnesium stearate 15 1.5 1.5 1.5 15 15 15 15
iﬁiﬁgggggﬂ 26 26 26 26 26 26 26 26
. Hydroxypropyl 26 26 26 26 26 26 26 26
Coating | cellulose
layer Titanjum oxide 2.3 23 23 23 23 23 2.3 23
Talc 15 15 15 15 15 15 15 15
Ethanol 64.8 64.8 64.8 64.8 64.8 64.8 64.8 64.8
Distilled water 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2
Total 309 309 309 309 309 309 309 309

1) Kollicoat SR30D - Main ingredient: polyacetate 30% suspension (BASF)
2) Eudragit RS PO - Main ingredient: polymethacrylate copolymer (BASF)
3) Aerosil 200 - Main ingredient: colloidal silicon dioxide (Degussa)

Experimental Example 1: Comparative dissolution profile test

Comparative dissolution profile test was performed using an amlodipine/
simvastatin two-phase matrix tablets prepared in Example 1 and control drugs
(Zocor®: simvastatin single pill, MSD, Norvasc: amlodipine single pill, Pfizer). In
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0.04 0.04 0.04 0.04 0.04 O.
Hydr oxypr opyl nethyl cellu

WO Aa8m339582003) 1 11 1 11
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2.6 2.6 Coating cellulose |aye
2.3 2.32.32.32.32.32.3 Talc 1.5 51.51.5 1.5
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beldysarh SHHFSRISR e Prspepiadi PO -
pWhafe&lﬁabﬁsgq g&l«?\ Q%S rrwq rn? eg upy ;ag Ie2 G 1t10ns described
belddaj rini thgr estoqitase cohtrod dablem heawding dxithe presssh invention, the

mm@é@t%hh”ﬁﬁ digxapbovell Longatyat éqigvalens otissolation behavior as
rOfl 4 & tc asct of P @5%FY§IQ$ mkngm)OW}ﬁfeofﬂé anll6&piM@ngredient

ar me

g ﬁﬁeygféﬁ %fe%“ ? p%% sAmERT 3 dhal' of the control drug
(quasq (Y In the casgef dhe RingY SRV stalin gmeo- BhWe matrix tablet
accdisin I‘Horthaqnesaiﬂmdemlme chssmbltteorp rates oPpimdediping ingredient were
all WahiQ 884023béh PRIM KRG ahh evliels eepé far lower than that of

thegbﬁ,&gig ﬁ%ga%qﬁgg?b znt est of am odi pi ne ingredient, the
G

t‘??%?r Cfvg 4 t{het e/% ! rp 3022 R4 ?i\b ?ﬁamx tablet
accgrdmgapg e gpesent |1%V%?t%b§ lran%§ PYE AT JOBET rra ipf djssolution

ratofharesimviastptidinelie the m:«,crhdgr@gs (il @wlochpmq siggle pill), and thus
ther 8E1IbAPpING Ailivas@tine worptsgunmtiix fabléteactdrding to the present

1nvghﬁ dR llé‘l'iebéjﬁléélg% be@ubRet to/@e rﬁ@ﬂaﬁ@ﬁﬁﬁ% Weehhédtof simvastatin.

t1ons cribed beI ow, he two-phase matri x
tabl ets _accordi 1qQ the present i nvention, the
sl agtanetodd OFﬁHH@éWé’ﬂ? showed a_ nearly eqw val ent
dBasasl on tngensralalissolution destpaethadideseribed it Kepra Pharmacopoeia
(8tieentisioh) drug (Zocor(r)), while the am odi pine
"Ifeﬁterﬂéﬁ{did Pﬁaél’&ﬁefhddeWrﬁﬁ{ ayed dissolution rate as
il'ft?oﬁ 901’&@8@ @bl?}? BEIrﬂ kicdkig 750 ndiNor vasc(r)) .
Ipis Spietiod:a ANIRY Rpermabhyeiy iRl Savelength -
mamr@gm%&(mn rates of am odi pi ne ingredi ent were al |
within 50% until one hour after the test began, which
WEEE: thathddoMe kirhhadtatimat of the control drug (about

&GRS HARGYRY Pt IDESP X X IX
sl e

ase matrix tablet 15
1sqoémypn| slefign: cplggz, ggrn t s|>o Ution (0o (Sji pMn mongbasm sodium

phosphate solution containing sodium lauryl sulfate 0.5% wt/wt as surfactant), 900
mL

Analysis method: UV-visible spectrophotometry (detected wavelength =
maximum 247 nm and minimum 257 nm)

Experimental Example 2: Comparative dissolution profile test

Comparative dissolution profile test was performed using an amlodipine/
simvastatin combined pharmaceutical formulation prepared in Examples 4 and 10
and control drugs (Zocor®: simvastatin single pill, Norvasc®: amlodipine single pill).
The dissolution behavior of simvastatin and amlodipine was observed as described

below, and in the case of dissolution profile test of amlodipine ingredient, the
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rate than sinmvastatin unlike the control drugs (i.e

am odi pine single pill), and thus the
wOams®d39es ne/ si mvast ati n two- phase matri x tabl BCT/KR2007/004079

according to the present invention is less likely to

be subject to the netabolismin liver ahead of

sinvastatin. 20 Test nethod for amn odi pi ne Based on

the general dissolution test nmethod described in Korea

Phar macopoeia (8th revision) Test nethod: Paddle
disgliien, softisPrvad shahgdd dromohmitartificial. ghbtri¢ juice to an artificial

1nte§5iﬂépgntﬁ) 'éft%) @Ch‘{gém?; @E éﬁffgn?g&%té gj/ e%lé%l{/’cgﬁi rl?fﬂe test of each
?I?Hf‘n Pz AT { 1
t ehensihmeissolyt WPHEfFlétteSta‘é%SfP‘?rﬁPf Bk?l q&@gﬂ Qs described

belowtih dikanmpldsitendsth dbie sBovassatimingseflient showsHia nearly equivalent
d1ssﬁﬂ’l?t7019 Hotiht i @otathpared f GHatMbirdrobastral doufg (Focor”™), while the

g@ﬂ@ q%l retent! ﬁ‘-l"%vé‘cpﬁtv%&'? otk ﬁﬁ%l@%lhﬁéﬁ)ﬂatéh‘é t@inpared to that
of t c\? oégcg

u%\ﬁjrr‘%aﬁ t#efl} ;(V&e? I}An chl r[eﬁts{]ﬁgastatln multi-

layeped iaRlahaccoing FOLe BRSSPI AVEBHOR r},£4fes, of amlodipine
ingfedient wege albonithina?( % airdil ong kyq)liuba,ft@rr thei est bggqn, which were far
lom@@ﬁm{ tHait vé tith ssntaltdrag (pbedti 99%)t est was per f or ned

bngle%ﬂfh'a gl ein tﬁe méﬁﬁbéi ifle LARBIREN multi-layered tablet
accc’i ﬁg’%g L pg%ajn {1& %f ti%tn' x!vg‘ a@éf”[@v@lsnﬁtlélnf‘lssolutmn
rategthan 51m5(|a§ iyl 1 ethe pme énglsé pil), %nd thus

the @rnsl@dnmnebﬁnb@ﬁmmmtﬁﬁ-lgyewdstﬁblﬁt ﬁC%dﬂzﬁﬁ% epPWéeWagwentlon
is lesbsikelietd assulgeat to bieeimebeiodism amlivdrrahichd of agavastatin.
di ssolution profile test of am odi pine ingredient, the

%?g@%&ggﬁ/fgggﬁggdlgg KR2007/ 004079 di ssol uti on

t4 on an_ariificial
+ Bosed G e gerien psnbe hEF niithbd EhRAH Kbfed Mdifacopoeia
(8’51'5@’@&1911): process of dissolution profile test of each
i Testadethotl: Paddlesuethiod), Matpsay, and the results are
?D@f@ﬁitﬁﬂl $dl}1{15bﬁt(l@1 B1 Hykleochilbsic dtﬁlsmi(mtnmn pr g; |d | e
‘@\?lvg 4@1@)@(’6 d%Tes 4 andl’eltg%(t:t%e sﬁr)vast atin |drggrema§,ﬁ{ent
%‘G@d’i rI y equi val ent dissolution behavior as
conpared to that of the control drug (Zocor(r)), while
t Test moethodifpr pienvasgaténli ent showed a very del ayed
dBaseel ou tleYSiravastatin eabiptipad: indUSPat X ¥f t he control

dip éﬁwm PddlemetHdd B@r e of the
?yﬁ gﬂl nelssgalrllltﬁrt‘fc?fr?] E/ I—;[ﬂ7 Uu g?;:r tﬁ&g ?ﬁ&%&{sﬁg sodium
P %ﬂhétﬁ HEOIMOF‘ i it fﬂ s W‘ﬁrﬂs jurfgggant), 900

mLhour after the test began \Nhl ch were far |ower than
t haklysls thetlaaht TV-visible (speomopBSmeths (esedtedewvavelength =
maili?ﬂu& 24%%&%&%%%7%)/61& atin nulti-layered

according to the present i nvention, am odi pi ne

ower, i,nitial diss
Eﬁvﬁemﬂ?a% RAPe ! Cenint B Qpoygoppgie &y e

sCﬁ@l‘I@rB’FW?)dlS sqlutionRrofde t et éYﬁSoHP{fPFFé‘Fgl W&gt ari nlodipine/
lovastatin- taypbired tphbrenceaciol dompulatiomeprepereshtin Example 11 and
coritroledigan(MegadoeSsldviakatkin siagheptliNestast® améodipine single pill,
Pfifl.aPeh | 8 kase lof eﬁls%ﬁﬁ@noiar%l@’?eﬁ afl Bmlodipine ingredient, the
dissolution solution was changed from an artificial gastric juice to an artificial
intestinal juice after 2 hours. Specific process of dissolution profile test of each
ingredient is described below, and the results are presented in Figure 3.
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Test nmethod for anl odi pi ne Based on the general

di ssolution test nethod described in Korea
WO Rbmsroossppoei a 20 (8th revision) Test net hodPCP&ERINET/004079

nmet hod), 75 rpm Di ssolution solution: 0.01 M

Hydrochl oric acid, 750 nL Anal ysis nethod: UV-visible

spectrophotonetry (detected wavel ength = maxi nrum 240

nm 25 Test nmethod for sinvastatin Based on the

"Sinmvastatin tablet' part in USP X X | X Test method: )

RatighahedidsotitidiOprafite Biss saisutarfmmssl wnderthespaditgns described
beldW fih ExaBlE 10 ToviBtdih Morediehasheweddi nearlBeqpivadaitatiesolution
St TR e ) s el
mg@ﬂéf'é”ttrsgﬁ LYY AET élségh%g\l}elj Iag% { Prap macllx X ml§f4t;le conltjxio
drugn(Monvast Di mimn th 7case) ofsthecapilpdinine/dpvastatip wudti-layered tablet
accErAliR k6 thy prebens dvenition, dissdlutirt edes chapdedipineingredient were
all &#ﬁﬁ%@%'l&ﬁﬂ%@‘ hduf dfeStthuasst Fbégﬁﬁ,r whithuwengfariower than that of
the?gpﬁ%‘ (gllﬂrg? bo{l%@‘}% .gt! n conbi Ine 1ghar maceut i cal

(e et by L arplog ALy ey efed Hbtbaccording
to theipresenit inventieq, enpiodipine shpyq far lqwes dnitial digsolution rate than
thatlbSkekstatiorurilef iHesconési dofiga (i carplasipinegiiagieepill), anethus the
amlﬂ)@li?hé FR}vdbiatin Bl tildyenedesbletwmngatingtorthepresent fnvsingion is less
like§'fd be guﬂ)jgétccg.t%é’ ntaBlisnh i1f1idr aldadastibvatatini ce af ter

pecific process of dissolution profile test
of each_  ingredient . is described below, and the
r BesimaethgddoppmdedipiRe i n Fi gure 3, 32 VIO 2008/ 023958

PRAsedrRa0tw gowedlalissration test methed depaibast By Kprea fhqrmacopoeia
(gt}y\@a,iﬁ@ﬁ)‘ ormed under the conditions described belowin

Ef@&%?th%@lz Pé@eﬂ%%@ﬂ}{oﬂ)ll’;@gfﬁﬂ! ent showed a nearly

g lijsltsvgutgogiﬁoﬁgﬁ&g! 361 g&g@gﬂggr bAk ?ﬁé7g‘%ﬁ{gf ed to that

 Agabisit rmediRdied vl sersyenoioRdi: tsteted o wayelength =
maxionpar 24§ ne) t hat of the control 5 drug (Norvasc(r)).

In the case of the am odi pine/lovastatin nmulti-I|ayered

t ahdiehethdEfRF WwiBtdtin t he present invention,

di,sso LonTr Of Qi .pi ' ient were all

\/\P%iﬁdn&élb@; I‘r(1)§7|td 8&%;%’%5{53&%@8%’%5{?%@“ began, which

wepE Mgl qd%&é diepagt S P the control dr cﬂ()ab Ut codi

9Digsolution esdwtioad PiBoE, brffer Holufippg O Y gyRebasis, sodium
phosphate belyeioactonzdinbtg setiomilavgyl swfate 2U¥e wiy #tea surfactant), 900
mLl nvention, amn odi pi ne shows a far lower initial

di g&.@h U8ighetfornhidceAqui@ ¢REI At ke the

CAi%ﬁW{ﬂ%%‘i@;‘%g% odiCSi rﬁlelsi ngl e ggﬁ ,yand t hus

t 'OV, at i lti-layered tablet

Mohila mheew istembdeni (0% di: rapqResice saditisl, ghysphate buffer

solbtion (pHedt0)t onathanelst abdl dsmin |iver ahead of

| Qasinat idctadéeyT eslly] siicaogelf packadi inda staisleBasteel dube [ 4.6 mm
(in REY @bnft&s ahH 50 ininE@éngtR) hod described in Korea

PSR 1% AL bhd 1 5 o)

Experimental Example 4: Comparative dissolution profile test

Comparative ~ dissolution  profile test was performed  using an
amlodipine/atorvastatin combined pharmaceutical formulation prepared in
Example 13 and control drugs (Lipitor™: atorvastatin single pill, Norva.sc:
amlodipine single pill, Pfizer). In the case of dissolution profile test of amlodipine
ingredient, the dissolution solution was changed from an artificial gastric juice to an
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Test nethod: Paddl e nethod), 75 rpm Dissol ution
solution: 0.01 MHydrochloric acid, 750 nL 20 Anal ysis
woOneshehss UV- vi si bl e spectrophot onetry (det ect BAT/KR2007/004079
wavel ength = maxi rum 240 nnm) Test nethod for
| ovastatin Based on the 'Lovastatin tablet' part in
USP X X I X 25 Test nethod: Paddle nethod, 50 rpm
Di ssol ution solution: pH=7.0 buffer solution (0.01 M
nonobasi ¢ sodi um phosphate sol uti on contai ni ng sodi um
artifialal yhtestihdlftize 2fRY6hduts. aSpeuifié process pf déBolutinn profile test of
eachl P icht TBHERE beld ]ﬂa‘[bxﬁeﬁﬂ&fhﬁﬂxfé@ﬂltb hftpbsented i rl\l;;%iureél
%c %RJW iott g)rg}cﬂtegggt% &l ﬁndgl?’gqerkrﬁ bﬁ@described
ST N e L d% AR e gccin
beh@vmrl amsonuparad etoy thati pf [the jqonge! ugp Geipiigr )y while amlodipine
ingsddieny shesvest eskry delayed disselution (atene r:ﬂ@lpamcbtﬂaﬂ@it pf the control
dr oRRséN) (enaEE Rhse3of the Wnilalipind/ dtofitdstatituneulti-layered tablet

acc ﬁéltmﬁe ?t %rﬁg{/% 1 é%. 2\ t?(&rtl I}‘%cﬁgj P %ﬁhHHi}ﬁﬁe ingredient were
e A R R
theghatrohdeug (aboutPBvoul ati on prepared in 40 Exanple 13

aAd destrit|d dihoye, (ini phe orfiddipimeytatastagtatin sihudfi-dayered tablet
accBidihg tHAhY pyesent ihwditin) andbdipife phowvs affai 2ewpr iditial dissolution
ratecﬂfa% ents%étﬁlhﬁfﬂéﬁé‘ tlﬁ’é{ E’(gﬂthﬁ dregs (e, Qﬂ‘ﬂl&ﬁéﬁié‘ﬁngle pill), and thus

th ‘,%1%& f LS 3Rttt 0 %o%aﬂét Mnvention
%thméq ?dm%%ﬁggff{#@% A% m?ﬁ%;?iﬁg@l G

aaﬁ& 2
hours Speci fic process of dissolution profl |l e test of
eqedt megioedioeamlodipirscri bed bel ow, and the results
aAB&sdd &% ﬁ‘l@ drfl dHsEdlhfoft testhREthbARIedirgb&d 1 Kofea Pharmacopoeia

(8t1?{'e%§10 vvas per f or ned under the conditions
dscrl &Pdgeagln Exéﬁ e atorvastatin
ghtanr Addisamgthoshy | val e t | ssol ution
baﬁwllﬁﬂomgoléﬁﬁﬁa‘? eyM &t SF Ficag ru
( Wirpiysis (merhoduhiUé-vasibledi smenleophghomﬁtemt (@ﬁmﬁe‘g avavelength
maxﬁﬁmrﬁmM di ssolution rate as conpared to that of
the control = drug (Norvasc(r)). In the case of the

I
B

armacopoela

gRqTALsiseRIEon st ancthon dgseH
(Stbmlhou) after the test began, which were far Iower
tfl‘éﬁtﬁl@ﬂfodoi’addl[bmhmdtblﬁ()nrptn drug (about 99% . As
S0l gsh a8 Bon! ;p}qhﬁoa%ff@f PédMefigh O(0/@S L iflonobasic sodium

ph?s]i)hgte sgpﬁ%fo%ﬁ?&rgg Itlr% s@ﬁﬁﬁﬁqh s%]lifaﬂae 20 @ﬁ?Wt as surfactant), 900

ower I ni
Lyi ssolution rate than atorvastatl n unlike the control
dAngdy s methodidiligh perfrrmaanegiliqusd chyomalogramis ¢ he
aietetitpd mevelempilxMatrim mul ti -1 ayered tabl et according
t Q1éBiR PhaeeMethasint0.025 Mlihohbasis sodliuke bjosphdte buffer solution

pﬁu@bﬁ%e{f%ntobe t3@, Hh |n i ver ahead of
(in aalrr%ié ?%%‘1’ ?E f f?é‘a& Byt F feEs SfhsP dubd ot 46 mm

escri
eng
Flow rate: 1 5mL/ mmute

Experimental Example 5: Comparative dissolution profile test
Comparative dissolution profile test was performed using a lercanidipine/
simvastatin combined pharmaceutical formulation prepared in Example 16 and
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(8th revision) 20 Test nethod: Paddle nethod), 75 rpm

Di ssol ution solution: 0.01 M Hydrochloric acid, 750 ni
WO Aoslog39iss et hod: UV-vi si bl e spect rophot onet r pCT/KR2007/004079

(detected wavel ength = maxi mum 240 nm) 25 Test met hod

for atorvastatin Based on the general dissolution test

nmet hod described in Korea Pharnmacopoeia (8th

revi sion) Test nethod: Paddl e nmethod, 50 rpm

Di ssol ution solution: pH=7.0 buffer sgutlon M
conviehags (Zswaf simvastapincspglatpsll sBanidipn lenganailpmqpmgle pill, LG
Llfégﬁbﬁ@s'@a yl s @s@ o?%ﬁéébl’dﬁo ol fe%ﬁbﬁm:()am&{iﬁne iigredient,

the/s c}fﬁ idn 12[%11 %J!t &%&ﬁ t’lﬁ’éibl gastrlc juice to an artificial
L oy e ga {i,%cg%f 3t MR, oot of cach
mgmdlel@fr issloperibeshbelgw, eg e pysuts pEe REFRSN ted yhriggke o.

(PPrch e dissalution Qrofilédest was pyiforned sadgefhaemiditions described
belaws i PxLfiples 16£lthé WdimvabtadinG imgpedidntt shioweed da anmlrbzr Yequivalent

dlsﬁgﬁugﬁ%%Férg@E%gF %&i"’ 6 dh&t of tie %ﬁﬁbp@ﬁr t%e‘kgocor ), while the

rL.ne

ler ipine ]tl’&'?dlég 9 edoy }r}rg@gﬂat ' V(ﬁs 'lﬁﬁ? hteQ com ared to that
of fherdopitrad dlrug; (Zgnailpe} cdnit gﬁ SR$FeP thg @%’%};lﬂe fsmpsigtin multi-

laypreal tabbetisiccoaling dorthe gresmmt pregrtiard dissolivaemrates ®f derganidipine
gpddivet RRPSAN23RAT BO%/ W06 ﬁ@éﬁﬁ&er clonteso begangwhich were far
1ovfe¥<eﬁ9ﬁ that: of%h@%&%&@t dﬂl LBeLEoPh).| . Zani dip(r):

i ng
lgeiw cﬂb§)¥81 d Flerc:agqxdlf) gts oj}lgﬁer Caﬁgtl)la%ér@d tak;le‘;
aCCPF@F‘Sd |t@ nf e Rregent; é’é‘YﬁrH b egﬁ?l?:} {rype \/\é@o"(’fﬁa Y rmua
dissatution tate then simsastaiit unkke the spntpt drugs die. Mg o single
pill) hars tthoglthé Uérceniafipisie/ Zinfiastatin Spelti-loiyerqol tbdetsacsbrding to the

pregéﬁts ﬁ{\"&‘ti‘?ﬁ gr RES likely2 88 bRl siB§&dt to thegfrRéRIMs $n liver ahead of
esfﬂt pbed bel ow, and“the results are presented in

e"5. Wen the dissol ution profile test was
performad under the conditions described belowin
ExXestpmethis! fordercanishipigeat i n i ngredi ent showed a nearly
eBasechbathe genarabdissolotionshstunethodsdesoribed il Kogea Rhgrmacopoeia

R T R T
d.lq%’ g{ on T 66}1%2 ,5d hlto%ctat& 7158&2{‘ t he control

lﬁimﬁﬁt sﬁi}a}hﬁr&?wm}ﬁsﬁtqmd chRPRtPE AR %
a&ﬁjeaiedugvat\@lmhip?%gént i nvention, dissolution rates
ofMblsile phasdt mce&mwrﬂgr eoi Mlphwephata Ibiuffier sOkutioB096o nd% (pH=4.0)
ORI Bdth&éc @ficabgd c(k\égl 1@1:1a \gg%&)ﬁlefsigtedl aube of 4.6 mm
[jig (abou
(mé:%%& algg{aet%ﬁa%?eﬁﬁ @érfér cani di pi ne/ si nvastatin
Wrpte, 4 U QHF‘Bf 15 according to the present

i nvention, |ercanidipine shows a far |lower initial
diTesoiethahforsimvestatinsi mvast atin unl i ke the contr ol

drBégéd ()htﬁe ’Slhﬁfaﬁﬂﬁirﬁdable'ﬁ’epﬁ‘ltﬁﬂtﬁl’ RAD, and thus the
hA¥RThS | ayered tabl et

aﬁgﬁ‘}lﬂgﬁ F%l‘i%ﬁ@ n%l[%z §ﬁ él?ﬁ/ ent Ilu&}l dg% fSM 1|§1%|n}§b£§1c sodium

phosphate ‘solution containing so um lauryl sulfate wt/o wt as surfactant), 900
mL

Analysis method: UV-visible spectrophotometry (detected wavelength =
maximum 247 nm and minimum 257 nm)

Experimental Example 6: Comparative dissolution profile test
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simvastatin. 20 Test nmethod for. |ercanidipine Based

on the general dissolution test nethod described in
WO Eans@a3Bkar macopoeia (8th revision) Test mnet ROTKR2007/004079

Paddl e nethod), 75 rpm 25 Dissolution solution: 0.01 M

Hydrochl oric acid, 750 nL Analysis nethod: H gh

performance |iquid chromatography Detected

wavel engt h: 356 run Mbbil e phase: Acetonitrile : 0.01

M phosphate buffer solution = 45 : 55 (pH=4.0)

tipuratded adissylution! profilel itest wels peatforthedn using a lacidipine/

smﬁrhé’ﬂaﬁhe@@m%hﬁﬂ phdb@asdutitab fﬁfﬁm&@ldﬂ eparel i Exahegply 18 and

co %igﬁ'og)r@n 9,{1{'1)/%4: Lt(?fg i€ pift; g/IST} We lac_f&?)tme single p111
ottt e e AL B A e e
therdalﬁfmltltlolswohﬁrﬁmcﬂ nged fEeman aﬁtl AL gasirip gyicglo an artificial
mt@mnal jjuioe (afted 12 Morom okBpeicifics priicess of t@a@ﬂml@n qupfite tgst of each
Eﬁ‘ﬂ Bidedcrsieet bebhaahyllthe védudiser® pbdsentddrin Figure 6.

C’E}{%rﬁﬂzsolgggn ;g%ﬁl%nc@ét%éss @ﬁéﬁﬁé’d uHMei’ tisd BrRlitions described

bel@ 711‘111 rﬁ%{g fﬁnﬁﬁhﬁ LRl eafb(?{ta?h ec? z?%@gwnequlvalent
dissdnpian Rehaxifi as 6PIPR ,5? shat e e conggl gap (Zocor®), while the
laciZfite GAgasEeRGHoKR2DE Ten0 delaged Cisnohntion vate @|S§9mﬁﬁr?@ o that of
theRioittdl Qirhgs(lv aNaeS)perd ‘BlliéTBé;beU@ the lac1|d<’1>pmé}/ giimedstatin multi-layered

tabftlt @é@&t Féaéill Fsi > ik &hitibR ek af 188 dipine ingredient
we Eqr %l fl} t%%t r&l lze%aﬂg |§va éég Werrg rf&r lower than
thaépﬁ‘é}eé%ﬁqq drugy %t%?}érﬂ%@kl i ne Pl c) In the case of

St

didss alastiibed pabovee ineghe oladidipiing/[simuastatine aneli-laysred  tablet
accbREingi ®StleUpiesentseivehtion, laeklipirendeovd adar dower initial dissolution
rat@hdd & @Ast%h‘iﬂ&el&lb Q@nﬁ%l APugd tild,| labidi 1nbr§i@§1blpﬂi) and thus
the] %lglm%egsel S (%le ﬁﬁﬂ értegciaﬂ?l 9&&%% Lg%t%' tﬁg ér&rlnventlon is

sy 6 e Jepgtoa@xs tnelabaliBaRiver AR ‘ﬁfﬁw

di ssolution profile test was perfornmed under the
C Qasti thietingl fdedavidipéne bel ow in Exanple 18, the

S 'Bﬁyéf’ bAthOgéMahPdissslutidhavsdnethodatdsyribedirv Koeed Phdiinacopoeia
(8t 5, | on behavi or as conpared to that of the

tro dr %g cor l}f)éi) é/\lmle the | acidi pi ne
ed di t
@&*‘f R e G e i
t mmadmsnm%hmdrd{i@tpeﬁcpnmcgulmm@ chromategraphy ayer ed
t@hﬂt@dte@Wethr@htZBZtmﬂ present invention, dissolution
ﬁlﬁhéécigé?gb%llﬁ%@% §ﬂﬁnor¥iﬁh€a¢\'§t’c:t§j\'§gdffér@oﬁﬂ%n 80:20
| sil r;:é rg%ﬁﬁdérlu i tibe of 4.6 mm
(my%nﬁléis‘émeﬁ@aiaﬁﬂ@s@ m‘i“r{l"f ] aci di pi ne/ gl mvast at | n%)

nﬁﬂQWra@éﬂeIdLI/abnﬁte according to the present
i nvention, |acidipine shows a far lower initial

dq%gnolln@{h&pforrsﬂheagtagﬁ sinvastatin unlike the control
di34984 bh the SilRGS AR 616 St f PSR!I X x BNd thus
Test method: Paddle method, 50 rpm
Dissolution solution: pH=7.0 buffer solution (0.01 M monobasic sodium
phosphate solution containing sodium lauryl sulfate 0.5% wt/wt as surfactant), 900
mL
Analysis method: UV-visible spectrophotometry (detected wavelength =
maximum 247 nm and minimum 257 nm)
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the |l acidi pine/sinvastatin nulti-|ayered tablet

according to the present invention is 20 less likely
woRrwshe3ssibj ect to the nmetabolismin |iver aheBdT/a&R2007/004079

simvastatin. Test nethod for |acidipine Based on the

general dissolution test nethod described in Korea
Phar macopoeia (8th revision) 25 Test nethod: Paddle
met hod), 75 rpm Di ssol ution solution: 0.01 M

Hydrochl oric acid, 750 nL Analysis nethod: Hi gh
PEX perimmntad Ekaqnplei%cﬂ’nebnanangr cptigal t&¥t ect ed
VRN @iRE P cln@ﬁgl et Mldoﬁdﬂhﬁféleas destibediihrTdlde @. t05cdvhpare the

Q Lé'@ )eakg !\%{‘% e{?fbg oﬁ&rﬁ%&&a@g%ﬁﬁﬂable “Zocor ®

tab]legbglwaﬁtagn awéﬁi@pl Dud St?éidn at% eelf Zocor®
tablet emyd h)NGHvawe 1 atabletl (@m&p;dlmrrmtlaesyfaé%ﬁ nmgholaﬁm and, as an

exp‘éh[’ﬁ/eiﬁ&la foups (i ?aé efir@othbepeSitiowalhatistrati@bloétZocpa? tablet and
xgﬁs}:@?a el ITh

i
relegp BB o U o Eih
prepeffipyertiftate 0.5% wt/wt as surfactant),

'hof'f?ér?_g&tléa Qgﬁ{lﬁlsﬁ'éhaﬁdwa§gor&é§hgned that the

it s%l%a{n o%écg(f)&{l‘gl ni ng sog rﬁg to the
900 niL 40

Anal ysi s nmethod: UV-visible spectrophotonetry

Tallddt Sahadaveofthendinical testaxi mum 247 nm and mi ni num 257

nm 36 V
Exanpl e

b_] ni cal
ﬁ%%\re
adm ni st
t abl et

ﬁﬁﬁ%ﬁ@e@‘@ﬁ@ f&ﬁ/eﬂﬁﬁqeﬁé @R inikRxteel iri)idal comparing
t\l}e ﬁkhﬂﬁ&ﬂ& et?é a??ét {n Péf%kédy rkﬁ{d/ safe in (i) a
escri

Siaulta ﬁg&ésggﬂtoa , (Ib a Sl ngl abifirch otRerapeutic
amlodlpme and

rasknigistertion apdr Githl )?'m@\lﬁalald@%‘%g
(sinvastetinttd nub@cﬁsgyltlv@wpertenmpn@Mﬁh}tﬁﬂﬁbp@@nﬂa

co-adm n
t abl et
aQbject ng
adm ni st
t abl et .

IGdhphiadiveof Zoglamtioh 5 bAbl eteaiydstatior v gdmempacokinetic
(201 R9R4NS, 1rP$ kERukaRhs @Sadinistration

nt a [ QUR I?%(é}ﬁéﬁd%& QLAGk APSHlbGipine and simvastatin
Cohrabed pdt Rt RE inins

Thdh %RV%THthPr apeutic administration was so

déistnec Elght rnaﬂe and| feasade t admitoged 3R 7ar withhypartgnsion and
FBbjeldt a Bidlehtit ek ahctlogrcﬁxp:@b’daﬂ AP stbjetise present
MLt cerlt ab” ?%“.{ﬁ ?*415 H’éS%“&”Saf or i i ti at d

initiate
trial) flgrPED &B@?l f‘et(a n?}&a etic
char act gri sbrag I S@SeeP |n (i) a Title
si mul t arleou®rog- 2aZm:am s’&(}ragl(angle(pllll
CWé%FPt he]‘@ ﬂoﬁr %GH}eBtsseIré ividedantb 3 'gkd)l)p@ i.8i, 1t laeZocor® single
a@%&%{ }p ({ﬁz %8 ulﬁ’d stald frﬁstratlon group of
subj<@ct g ?Wper g ‘Per en-
Conpar at|i V&Pl CB’f é‘?g fv @Oghﬁ%}qtgerapeutlc
bj ect creahanuﬁratmn grou pf |I\i<2fé’95<an@!n@ im the evening. Each
SihmJ| t aﬂ&;ﬂb@ee@i&&tﬁﬁirﬁs&téchforcﬁlweek&j(@ days) and the pharmacokinetic
chr onot

HRPRUEN S BOSHRAS] &13d b&Yetydf thidlthebeniidapage compared.

sTnvast

Evaluation

‘1. Evaluation of efficacy

- Primary evaluation: Normalization of the mean systolic blood
pressure measured with an automatic blood pressure meter and LDL-
C are compared between a simultaneous co-administration group and
a chronotherapeutic administration group after the test is finished.

- Secondary evaluation: Normalization of the mean diastolic blood
pressure measured with an automatic blood pressure meter, pulse
pressure, lipid profiles (total cholesterol (mg/dl), LDL-cholesterol
(mg/dl), HDL-cholesterol (mg/dl) and triglyceride (mg/dl) are

compared between a simultaneous co-administration group and a
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in the evening Test Eight male and femal e adul ts aged

30-75 wth hypertensi on and
wo eash2ipspup (t ot al
desi gned as fol | ows.

random z

ed - Dr

ug 1:

si ngl e dose,

subj ect hyperlidem a per

32 subj ects) This clinical PCE&R2005/004079
4open- | abel ,

Norvasc(r) 5 ng (single pill)

Drug 2: Zocor(r) 20 ng (single pill) Test Twenty four

subj ects are divided into 3 groups, i
Zocor(r) single

deS| qn adm nistration group,

. e.,

(i) a
(

ii) a

si mul t an
and Zocd
chronot h
and Zocar
adm ni st
phar macd
of the t

A efeasutesa ahter epdyinisera
hgreeps aoepesmpareddortpens of the follpuiing pesameters:

ebusnetbe aﬂmmgbmtgxrtgrpupfaftamhem {sfinished.
r(r) |n the evening and (iii) a
f No
2 R S L
ﬁspn%ewéw 1 Ji i

V%%{Cg!tl% acid and amlodipine
@\“f ¥ ati§ingndGaYS( YIS.

asc(r)

Four

ef fi cacy - Rrbsahfleddd pRbimconkentation-aine®ounfe: 8Co..., AUCy,

mean systoll | ood pressure nmeasured with an

aut omatilc Pressure neter, a C are conpared

bet ween %1 Bf?ssnlaoc%ﬁpmagf”?;e‘ilﬁﬁn group and

Eval uat i on Eligtination halfddetyz adnini stration group

after the test is_finished. -|Se nda aI uaérﬁ Subject

Nor mal i Zati on of C¥¥hrean d| a:tol rélg(ﬂ mb?lé 8 ?% number

measur ed vvlt T SRR 005&{ S )eJt

ressure, hg ro%%B% tot #ﬂf}’z 8

E[fe-s hol F*QT er (ﬂdrﬁl(r“ﬁ}‘ ‘?«‘W?l\ ling)

aBlPu i gllyceri alen@lrl@ﬁecxw) are co@ﬁﬁ?@éﬂtﬁé@ 8

si mul t arleous ceadmihistritionr at i on grovpdiping (émgkatX/@m

2008/ 023958 Psifdvi4Eta6R N4 079 ronot her

admi ni st|rlat i onamm@foger t he t%ﬂva%&‘f‘(ﬁ@ aéeplﬁ‘ 8

':#ﬂ suf%Ich OcTo ducked Rt s Eélrté’irrﬁ tllia 5@ &%%%Eéﬁt' idRention by

é 4 % dGrnesac ta ' i dlcétl%na roval

usipg 486 Paacarde! JMPRISHILITER fH&ﬁ ouF °FP
andyredipeingrthe P00l AXPHNENtS SrAUPS- oI eweﬂsrr test subjects were

striptly aortretled, and\thesstamdiendstofielipicakteat wene tigidlsfobowed during the
tes€ UIUSpAtdeize: resdIbiBf the clitVilad test ard/piésetitacpindFable 5 and Figures 7-
mconcenFratlon Cmax Elimnation half-life: T1/2

Group Drug and adm nistration Subject nunber
Tal%ron herapeutl C

Darmag ol @w%%ﬁé reawész respilts o7 he 5ﬁm°aé ?%% oot

Si mul t aneous Sinvastatin (20 ng) and 8 adm ni stratl on

Clirddd1 984t Rbf Eorh aﬂﬁfg?ac‘hrgn@th@ %eﬁ'tﬁ‘é@?ﬁ@idtfhtﬁjrﬂéﬂ&a simultaneous co-

Simvastatin, y,athl0laéH (Izoﬁza nlgers"i’t‘;/rﬂ/lgaﬁﬁf @Eh@?)
. Hypertension with | Hypertension with - .
! Disease hyperlipidemia hyperlipidemia Hyperlipidemia
Chronotherapeutic | Simultaneous Simvastatin single
2 Group administration co-administration | administration
group (EC) group (ENC) group (SS)
3 Number of subject 7 9 7
After daily administration for 41 days
4 Systolic blood 121 Hg 127 mmHg )
pressure
5 Diastolic blood 80 mmg 82 mmHg i
pressure
6 Mean blood 94 mmHg 97 mmHg i
pressure
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This test was conducted for ascertaining the effect of
the present invention by using the standards of

wodaswatssg and foreign clinical test for the nPAT/E&R20001004079

approval and reducing the nunbers of experinental
groups. However, test subjects were strictly
controlled, and the standards of clinical test were
rigidly followed during the 5 test. Conparative
results of the clinical test are presented in Table 5

7 | anBuke@tesard- 10. T40hemblg 45 mmHg -
8 | PatIRhBldsigbl C/[Phar 1Bgeeya@m c resuldssmel di he 170 mg/ dl
o oo tSiL..fu. A T2 TR AL 95 mg/dl
oHH—oHTot 11T g | 1O oty ST 1 l angots
10 | co-Newmaldipidr at ijon (@Zm/pli. verlsi ty14 gl Coft or J34mg/dl
11 | Di seaddDHyper t ersi on 6dimng/ dly per tlensi 46 mgfd "49 mg/dl
12 | Hypersigpdenm a |hyperp3ngyia hyper|i d3ily/L 311U0/L
13 Lr;nif)lnr@_ﬂ apeutl C S mi fgpeous S nvasig@f(y /1, S| nglle 233 1U/L
TR AP A S R L
15 [ 9 7 pdci]?sT dai [y adni ®EJfBtion ffor 4% st ol 2RTU/L
bI ood 121 nmHg 127 nmPQIU/bressure 5 WH%,(IOI i c bl 0od59 IU/L
16 2lggmH g | RNRSsigh@ichnivean e ficamtg | 97(No significant
nm-]@hospélawgure 38 WO, 023958 PCT/ 97/004079 _ Kan
Dl ca nroacciir o JaNEEC e l) ] Q T 1 ge)
q\, Hl@&[)ouuec U= tiir 1 o IDPL al al, ;1;( blch —158
17 | mé/lpic dI| 340 4 (Dthrrh@a) D "SETY my/ di -
95 ny/effect 10 Neutral Ii(oi d.10 rm@n&lcaaea QH) dl 134
M$im&thstafih adld. 61 ng/ 6 ng/ /[, dl 12 S-GP
18 2gwkn’é%%)3lluu ?432 3IU/ Lgélu L[33 1u?>
851Ut J_J_IJ_UIL I51T-G°T 38 1[U L
19 | 48TURYS8 AUR 1 Al Kal pago70 | UL 57 1202959 | U|L 16 2162
(No(ng 88(®ldant |(No significant | No significant
Ph&iplvastatia -ichange)_ change) change) 17 dinical
20 | adyeiastatiackhse (D arpgga) One case (Ewrdgue) |ef fect6.21
QA?U@ h&ﬂﬂlg) 18 Sinvastatin acid 14.21 23.4 24.59
21 Anﬂo‘ilpl AUCo15 111.38 107.11 -

(ng-hr/mL)

10

15

The chronotherapeutic administration group showed the lowest systolic and
diastolic blood pressure on the 41st day of daily administration.

The chronotherapeutic administration group showed lower total cholesterol and
low density lipoprotein (LDL) cholesterol on the 41st day of daily administration
than the simultaneous co-administration group and the simvastatin single
administration group.

The chronotherapeutic administration group showed the highest activity of
lowering the triglyceride, the pathogenically important lipid and the simvastatin
single administration group was the second in lowering the triglyceride and the
simultaneous co-administration group showed no activity of lowering
triglyceride. ~ Although a statin-based agent is an agent that inhibits the
synthesis of cholesterol, it is known to inhibit the synthesis of triglyceride by 8-
25% because the synthesis of cholesterol is a reaction rate determining step in the
synthesis of lipoprotein. The chronotherapeutic administration group and the
simvastatin single administration group lowers the synthesis of triglyceride by
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19 Sinvastatin AUC 24.29 20.29 21.62 (n - hr/ nl)
Sinmvastatin + 20 Sinvastatin acid 38.50 43.73 46.21

WOAWSBNeRSs hr/ ml) 21 Aml odi pine A )Co_15 111. BET/KRZO@N04079

- n hr nmbL 1. The chronot herapeutic adm nistration
group showed the | owest systolic and diastolic blood
pressure on the 41st day of daily admnistration. 5 2.
The chronot herapeutic adm ni stration group showed
| oner total cholesterol and |ow density |ipoprotein,
(208 )arch di0&& t sespectively hend 1 she gapubihneeid wo-administration group
afhohRidshe attialy of Raverifetid syuithesteofiseutral lipid.  One reason could
W AP Shi&lesQty HigHer RBEd RSl tPas of sifnwsBireby about 30%
a m sty a]%' o rgu_ d 111913%’ tigﬁeglh%y O'a%tteh&{ RE YUrlt&oagnistic effects
FBnihi§ W‘éqg}er?, r U oned 1 he %%es .act i vity )i It
|1Bgered Pyt #Bladipg) ﬁ?ed%?mtweew gBrlived segmed also to result in
ithporlower |doptedlaren t Hee shymthesiar of &ighygeside. Meanwhile, the
adhondthieragcutic gdmiristraion lgrosp chowednldveresynthesineof lipid than
tehk 36 84th AR salifle hHginBtAMohAN FBUSIs Glreadniheilidid dbiwering activity
%Ff o wed no activity of lowering triglyceride.

thougha statin-based agent is an agent that
inhibits the 15 synthesis of cholesterol, it is known

. tloid whlltkinowrhthes JHiDhesise siouldilgl incesasetb faryingproznglipid-related

hesaises trhe ehriddeRéapehti€ halmalishation sgrdupeabbived the highest
rig&%agg{mﬂ} gesStep in the synthesis of

I"I'popr ot el n. e chronot herapeutic adm nistration

group and the sinvastatin singJe adm nistration gr.oup

A .0u
. ety ofidragdormpiation wes ey algpiecby gesgyingehapge in biomarkers on

2bea/ sdasef daly aimiaisiratan,znd thexeswlts agws follows.

rgsRHes idhyehothefptuticeadininistrationushmoed diienirsist afavorable safety

9r G418 a??&‘éﬁ'ﬂ t&%r}éf"Sf X4y, REAPWEK NG-GPE apMHIkAMSpRosphatase

neutrg} I pi d. e reason could be that the

unnveaé‘égssary hi gher bl ood concentration of simastati )M h
Housimobaneons psoadminisiAtions &5O%Rni WASt r3ghsh than the

gr aliponiatherapati amiaggratiarn grosfr iacthe conpenttatiaropsimvastatin in

ani sldépianey anotdehde (3%, Ccasingramnienedsawe inflammaticd seused by

to &igsMkiatinn the lower control on the synthesis of

triglyceride. Meanwhile, the chronotherapeutic

o

doulyt one pasel of sliarrheaavaspsactedyingthe cro stEE adipynistration
4grohdp, aad wald caken(fatigiaanditbugh) weresolagrdedin thectimadiageous co-
‘;ﬁhﬁgﬂg@ﬂéﬁgﬁd;ﬂi qalﬁﬁh_atcgﬁ;%i{rﬁfaﬁﬁs@ﬁdru'gﬁ &vasdd}arr]\ged as follows.
MMhA Cofbértratiorf fT‘Jl—iBlLV% fodinl Kig:9" oup _showe e
hi‘ghest, 1ncrease 1.n val ue. .
e A .t iy i
bil cHEvIREASNoACic Be 40 thafathe fSiod ﬁ?egwwﬂragfmm%#}on and the
ancsittvastaisul singhe e ashningstration {Jablge 6 and Figure 7). This
chr pignheokfrestici cdagdm (tabler ab)j oshewsvethat hethapsthronotherapeutic
favoralligr8@60T %  skipeRBF KBI Slowkrir®y Mepidf t§- @, sifmffdheous co-
PRydrhintsitaBSe altki P t@ﬁ?%ﬁgﬁ&a%Snce\fﬂéfﬁ)% of active simvastatin
acids than inactive simvastatin are consumed in liver to inhibit cholesterol
synthesis and are further completely metabolized in liver to be excreted
through bile duct but do not entering into the blood)

Table 6. Increase in plasma concentration of simvastatin acid
AUCINr (ng-hr/mL) | Increase in plasma
Average | Deviation | concentration (%)

Simvastatin acid
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20 2) The sinmul taneous co-adm nistration group was
hi gher than the chronotherapeutic adm nistration

wO0gomswp3%ss t he concentration of sinmvastatin i NPCPKRINET/004079

by nore than 30% causi ng unnecessary inflammation
caused by sinvastatin. 25 6. Only tw subjects showed
three cases of side effects in the total three groups.
Only one case of diarrhea was observed in the
chronot herapeutic admnistration group, and two cases
(f atSiggie aslmainéstregion e ved i n the sinultaneous
CO{ Qg%lﬁivggtﬁghi(gg) g o 248% asma dléo%centrati on of

Iy Prasma concentrati on

dr 1gSg éanoqgecg) as|fofows.
of | si m/as m& 302344 chrori@3%r apeut i c -4.67

ad Ay bwer—-A—pl '
Si lwéfsftr@npthedépﬂltﬂfy 40%f ban the sighul t aneous 4593
co1 addiminstrasibndBECand t he  si pvastatin %I ngl e

administration (Table 6 and Figure 7). This

l VBEFE??%% ﬂgéﬂt?at%ﬁ Bf gﬁﬁpés@arltg% | %E gﬂ’éwtnhﬁ'lt T&ﬂ@ 7 and Figure 8, the
0

OpReteSipler iy e sl fy oSt iffvashin.

adhakle llafl'e@ﬁ* iny plasmagancentrationiof (?Wa?fém;‘ent ratian
of actlée Si mvast ati h  AUChs (ngahr/imByt i| iecsdase as pasim
are con ?fﬁnl [ vel Agefa@g bl beGiaglbast el‘:@ﬂlcentratlon (%)
symntdie b untter conmptetely mefgabol T zed I n

Ly Sgl a@“g“&#agg t Bt.6Rgh| bi 16.98%uct |but do mot

en Prqfrsrltmlvﬁ?tﬁ N )nl pod) 40 Table 6. |ngrease in

pl asnBimeherenusaior on | of Hghgvast aty cid F Sim atin
aci ddhhiﬁld’lsl-'at(dm(ENﬂi)( % Fnc =asemlyhr9apl asna Z\ézl?tage
De 5 1%, , 0 VD 2008/023958

PCI’/ K&%lq&szcrg% 1By S s. nng dmi ni s®+74t Egnﬁfé@é@i 260,

of ykaVal
SC AT T 11 \ \J\J} \JI ||l4|| l aIIUUuD \JU

adm ni strati on ENC Chronot herapeutic 14.21 7.67 -42.23

a)rkatakplagmagroreentrytion £f gimeesieldn ang: sigragfatin acids as provided
si rimaBatdei §1:shéwvss trmbclirondtiel spetitienddfFiigistratién haselowest blood
t NrRfcariteaticn I &8l M%stéM'ﬁéﬁﬂn th‘ee Mhigladst dn@éntration of

Si hast ¥ e Bszﬁgheny Tivkf Ca[rﬁ? @Cﬁ{&f dfelhive lipid

ol dOHEHOR Grsata ap YR BT BlpRakeen St EOSEIIRE old eec)

adm nistration 21.62 16.93 of Sinvastatin (SS)
Si TableaBednerease inotatal phasina -@ntentratinnndk tsimvastatin acid and
( B¥gvastathnot her apeutic 24.29 5.74 12.39

T )
feimnerier | wa | ww |-
sty | BT | 29 5.36
ey | %850 | 1340 1668

4) Plasma concentration of amlodipine (Table 9): Plasma concentration of
amlodipine is closely related to the activity of lowering blood pressure, and
also to a lipid lowering activity because amlodipine has indirect activity in
lowering lipid by improving atherosclerosis.

Table 9. Plasma concentration of amlodipine
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in Tabl e 8 shows that chronotherapeutic adm nistration

has | owest bl ood concentration of total sinvastatins,
wonemivgst he hi ghest concentration of them i BCTHR00THA4079

in liver and therefore shows the nost effective lipid

10 lowering figures and better biomarkers (to judge

the possibility of side effect). Table 8. Increase in

total plasnma concentration of sinvastatin acid and

simvastatin Sinvastatin + AUCCNF n _hr/nml Increase in

pl a4sma Si nvastatin acigy hBavipt
concent IAéilﬂlodllplp% SI ngk,:‘éagn(l@%ebg{,{a@biolno?l& 21 30.58

-’

of -Si+ a1 SHurtaheods——co=—437 74 22.92 -5, 36
Sons

admi n ARGRHS(BENC Chrgomat her apeaag ¢ 38. 50 13. 40

- 16.a@igninggiretions } on (EC) 15 4) Plasmg concentration

of | arCladnptheapdtid e | 9) - 1Z:J’(ga‘lsrm:\ ntrfati on of

am ogaﬁhﬂgniaﬁogl(g@l) BlaBed |t o VHe act|i vi ty of

| ower Ty bioOU pressure,” and  alfso to a lipid |owering

tivit becau has | nd| ect. acti vi t .

As ISE‘W@W HﬁF %e %gwg‘egﬁm& ) IBg’ﬁr th v}h ne interval
(Sllgvaﬂh’agrrﬁl‘@oﬁéfé viegt jagvl @bsarheddiipi Heer an P'hours later

muﬁﬂﬁﬁﬁzﬁﬂlbanﬁgﬂlmaﬁwmme)?ﬁnakmmosfsuble thajcslmws(catm acids as
actividrfoMak cOURI B8 @ulli}i“f(br@ﬁé@fron‘ﬁiﬂmhba raauastatin biOtheHepatic enzyme
Cy%)%hj?(g ?%gb BiAg flﬂﬁf [i‘%d AR AR ARG ther Hejealgﬁlzed by the

ni St r gur eS -9,
san hépat SRS t.sitﬁ‘?xsr imﬂe%f 3%

i nkhereigre nosshy Wé%vmeﬁw%rtv highen Pl s%ce& Hatieperf §ipvastatin
acidl$ \aersharven tihethe3simniltaneoup moadmm@dﬁlm rgrofp) Mhgragthe hepatic
sanhd ensypiies CytocdabnaR430 54 pos sntibited fatbesindrasd dtyi amlodipine at
the""ﬁha@%né’eS of Sfiva¥@tihOi Bivep UtlbrB®ré thk YmbRIvBBEnt bfBimvastatin is

pangE %tol e 0t h%?ﬁp?% sﬂ?\;’%’stétﬁ?aaag }é ﬁotEHﬁ QAFSHE%CP%& acting.

| ver
&R qv% élatoo‘g}qet‘rﬂ §3ﬁ:§u?ﬁemﬁ FRNGEEFSATY ﬂ céociJ concentration of
slrrecaetaéme@cmr oubicht Keulst (be dar tsourgee rOéf é?‘ée Apngs islg effect, such
musculat disvadyr likaltebdohoaldysisncent rati on of simvastatin

aglfthedS a8 h%’whn int hﬁ ﬁi‘éTUi(I amgQustife- adntddcht hdxi®im plasma
co %Eﬁ‘atjxﬁf o i t %}e ?lgﬁ'fn (Ejﬁ%{ﬂ”e? gﬁ&h rr@fﬁ""esented by
PgFeh ey é?m%@#éf 7 Hopie I EPk R b inisnadon
grqm apd) the V sqwr #dingy Faiciugn cp amqr 08‘fs 2 elayed activity
of Tcoveniag i:ilomhspre&sune asuﬁadmmlshenedf@trl}]em th@tedbningz edds a result,
unldtd €4 A6#hAD. simiYihnkbes Ed-adniifiistratiba lproap, to davaetherapeutic
cothPfned o i S0y éﬁ%\ygh Pt %%aﬁﬁﬁfz@ﬂtefcﬁtvi r‘ofolfowermg blood pressure

duﬁlggv St :@;}‘%Wge%ftpgclpgr h ddlgﬁ rrusculIfla)lér%ofﬁ1 syg dh en mean blood

prespyie ip Fryol ysi s Further as shown in Figure 10,
Trbex desinibed mbovec Hhemshuenethsrapestic administration, designed as a

combined formulation herein of a dihydropyridine, calcium channel blocker and a
statin, a lipid-lowering agent, inhibits the side effects of a statin, lipid-lowering agent
as compared to the simultaneous co-administration. The chronotherapeutic
administration herein also enables a dihydropyridine, calcium channel blocker, to
demonstrate its maximized clinical effects in lowering blood pressure.

Table 10 compares the chronotherapeutic administration with the simultaneous
co-administration in lipid lowering efficacy. The chronotherapeutic administration
group of Norvasc tablet (amlodipine besylate 5 mg) and Zocor tablet (simvastatin 20
mg) to be taken with time interval in the evening more remarkably decrease the
plasma concentration of LDL-~cholesterol and total cholesterol than the simultaneous
co-administration group.
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concentration) of a dihydropyridine, calcium channel

bl ocker represented by am odi pi ne was del ayed for
woOaswe39485 hours in the chronot herapeutic PCT/KR2007/004079

adm ni stration group, and the dihydropyridine,

cal ci um channel bl ocker shows a del ayed activity 20 of

| owering blood pressure as if admnistered at 12 in

the evening. As a result, unlike a norrral

si mul t aneous co-adni ni strati on group,
As abcartuihed ingéigtiras 7-Opithe wethbinatron @ID@W’C&EX# thevpresent invention

em B’@@xp@dtéd/ itbyd@hohsietei thg Simedepileshart ¢he dirugngpmponent
am%ah‘nm%r (yﬁg{‘ s aRr Qéﬁkgat@d‘df&j?& 00y de y d@dpatic enzyme
il

cytaghyome alﬂ}é essur p agxal gcaf' A AHrI§R CfikBE hind fully

taboljzed dphithe samsy p%ltth gﬁzy]@,ee N sfe%%etetegnthrough Y& bile duct,
w1thohyld¢mg3pmrt@gqmw<@lib’(ﬁff;@ﬁie@irﬁhﬁ@llocbpmq(er and a
statin, a |lipid-lowering agent, inhibits the side

Tabslel10¢ tI%taﬂf chdl&téiol THDL, QIUL'a@MEﬁéﬁt@alalgpm (* P GORperee 0.01 vs.
scr&ﬂuh%f si mul t aneous co- adm ni stration.
therapeutic adnministration herein al so _enabhles

a di hydropyri di ne, | ChtariatherapenneSiroekesys e | Fpcor single
demonsgraip i ts icdasighigttdtiorcpl adhfiatation | padminigtratio
bI ood presiure. Tabtfgﬂ& @;@ares téll'%u (ENC) .| ngroup (SS)
I e LR e o or e 0 29l ™ RS0
chelssistoley ap&fﬂl c_ladmiiBBst 2t  on| gr 404 @?% 5470+ 18.9
tati_k@ (anBomiepime| bes¢l at18.06 ny) and8Zotd6 t ab] et52+12.7
(si stafinxl no) t@lbqot5aken W t h4d k17es | Nt ef valhoiuy .3

errar ecrease |aS
e oy Sl E Y 87T PC T8 3 P 4842

|_/|_ T LCI UI (¢4 QY] U
t han the gi m];Mrlanp us Sg ijr&'n ni Qtrntg 5{]'1Qn p 55%246
008/ 02 9E SciREMmingR2 00 1B0G4497® As| ascéb@ HBWad i n| 160 +72.4
MG FEYI9 19 Dde clonbitetd 2971 pr ofuct $4®% 6612 pr bsdBt +39.0
rAvention nay \Nel be expectied to denonstrate the

s ul t drug C onent ., s t
¢ RiaRiep 37 o 12 oy, e U E39RER ‘oloqd PR gyl presuee
reseeﬁiywéyf cy ocF‘i he resipganeqyst uICPf 10“ group ' and  the
chrphethenapdwiyi sdinisistrationigroklipy é"hwamtemms)/ﬂat mean sitting systolic
bloBEtpresture addhyeirhsitihngreidsegii blood prysvaré ardwgnificantipadeduced in
chxbp?mé&i élhfc bidrRinidtedtion \1fgﬂot1 utr¢beiesy amt agenitst iealliyh blood
co &t 5'11 q }'l'i ure cljtpono R |pe eLastifts t10n group.
‘ﬁ ne
5 as’é‘?sg n| Peﬂt?{%éeﬂ’é eﬂﬁrr%pﬁtﬁ lﬁﬂeg’ifgxpcé %?CS periority
corgpas@ldeto theoﬁ;ml‘@naam; ePedmnissAtionngiaug inalaquiring pressure
by ddhaying theateiease of anpodipG)e fprabput £NCrsr gr oup (SS)
Total Screening 225 28.0 239 52.9 260 50.7

Ta Oile%fl&;d)gr&@ﬁre]-ggp <4Pos5L *ig4< 0.82 v3. sjezgem;ig 9 HDL
creeni ng 18 48 52 12. 1 20.5 46

qu_‘:

r

44.2 DAL 8811.8 9431.0 95@%%0?}?‘? P?‘&féﬁ | deégg}lgtgn? Yy o
135 69.3Gregp 57.3 160 72dm1m§tmt190729 1 fdgygispratio
13439.0 10 group (EC) group (ENC)
Systolic blood Screening 148 £ 6.3 150+ 5.9
pressure D41 121 +8.8 12771
(mmHg) D42 117 £10.2 125+ 8.8
Diastolic blood Screening 95+4.0 95128
pressure D41 80£54 82+8.1
(mmHg) D42 74182 79+73
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Tabl es 11 and 12 show the results relating to bl ood
pressure and pul se pressure, respectively, of the
WO 20es1ki%seous co-adm ni stration group and t hePCT/KR2007/004079
chronot herapeutic adm nistration group. This
ascertains that nean sitting systolic blood pressure
and nean sitting diastolic blood pressure are
significantly reduced in 15 chronot herapeutic
adm nistration group. It surely is due to the high
biNesh bloodc et rSréatingf Jam odilpd wek.F Fi gurle 10) 113 +3.6

chr gglﬁgrape uticpagm nifstrat igyy gigoup. |As a resultl,
thﬁgﬂﬁ’_ ot het ape; % Cadmi i StgALRPM group SNovgy 4 75

superiordty donpared
co-adm ni s{rati gn group in lowering blood pressure by
Tablel12y Pulpetpressureamsepwise fraqueingy (Eprof.08453w <£-Hovs: gcreening)
20 Table 11. Blood pressure (* p < 0.05, ** p <0.01
\C/;- scrge_nl 'ng% tChron )gﬁﬂf&ﬂﬁﬁbfaﬁ)eﬁﬁﬂu t@m&néﬁus co-
oup a ration adm g gr oup hi
S ARt OF PLP aipihidfieR

(ENO) i ¢ bl ood|Screeni n
pressure D41 121 8 81127 grpupg( ..... ) rvlf)grlolup(]%l.c))

25 8 8 Di asbarering god ScPadf-fig 95 4.0 9B AR
%?%S?ﬁ?séufﬁl 80D43. 4 82 8.20HhtHg) D#2 74 4B+7.0
79kmmHg) 43 VO I987 023958 Qe £E20077 P0407946 Ve

T T T
pricegngneyand _puP4d frequencP 48 < 0 05 x 3725 115 0
vs. (gmmgeni fig) D@8r ondt her apfedfli2d Si mul t anedifst 865

Goup adm nistration adm nistration group (EC) group

In &}ﬁ?ﬁ% o, u!h%ecllggist L€ bofeCRtbmains thét MOtlferge%éalﬂ)ocombined

taltha o
L4 LA S J 1

lalaVaVWatETal
ATTCUUO

forguilatign 2’)7fG§ dihy omzrzcaﬁ’%h Ccélc%iéps}léad' eA @l&}g& ;‘aegnétgﬁn, lipid-
lowesing agent acgording g0 ¢he present snyantigpRhallssyaieres gally demonstrate
rentdrkableaimpestenzidvie inbitingi hight thelesterol by a statin, lipid-lowering
ageaitaaddbhetpgublosdiprissueerby natihyfiroputidine oraldfirachannel blocker at
the%aﬁ?(eﬁ&Q%"s :dral)%pe&éhﬁb lé"@iﬁ#ﬂ@ﬂ_&ﬂ@bu@&@-‘é&ﬁﬁnﬁ&%ﬁ@nﬁf&hé fwo drugs,
o R U oL b B0 D SRS onens

remar kabl e i nprovenent in inhibiting high chol esterol

by [Endusttinhappligibdlitylver i ng  agent and [owering bl ood

presmehtohyd abové)ytte ppysend imesntvm pérumits thenmehbimetiokgrroduct of
twél difdst b6 GaRBnstesRIEhRoSTRBERIL teffedtss bl bpnaQusic effects in
1mé$qv§ Se@fi?atc&gﬂll Béslté&{ }«}r?ge%%%‘??%w 91f§’1essb%/ag?@[&0fﬁinkﬁﬁ the control
rel ation of the present fvention 13 based on {}llje%ry of xenobiotics and
chronotherapy.

The formulation of the present invention comprises as active ingredients,
statin, a lipid-lowering agent, and a dihydropyridine, a calcium channel blocker,
both of which are affected by to the same cytochrome P450 enzyme, in such a
manner that one is affecting on while the other is affected by that enzyme, and is
characterized in that the release rates of the aforementioned ingredients are different
and the dissolution and absorption of each drug are initiated at certain intervals of
time in a controlled manner. As a result, the formulation of the present invention is
more useful pharmacologically, clinically, scientifically and economically in the
treatment of a chronical circulatory disorder than when the two drugs are
simultaneously ~co-administered without definitive time interval without
consideration of the chronotherapeutic rhythm pattern.

The combination pharmaceutical formulation of the present invention causes
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[I ndustrial applicability] As nentioned above, the

present invention permts the conbinati on product of
WO 2808t028958Ir ugs t o denonstrate chronot her apeut i BCeKR20178904079

and synergistic effects in inproving efficacy in

better way and safety in |less way. Accordingly the

control release fornulation of the present invention

i s based on theory of xenobiotics and chronotherapy.

The formul ation of the present invention conprises as
drumst iovlee irelgaswll ehtlifferend ratest thereby preyemtingnde anfagonistic effects
andi8sining Bill eefflicky avldymaiitaieing tied yriengistib affaet| of the drugs.
Fm‘%%‘h‘*@f% theR) E@Bﬁ‘aﬁf%néﬂa%&sﬁéﬁﬁéﬁ%ﬁ%%é@ o S pAgRnt invention
is a mnlﬁtadigd odneghial élaV has ot 1ingle sdase s PB‘?/VIaH% convenience in
me8itaYi0R: an@.%virﬁgf tlﬁféadfﬁﬁ%ﬁrﬂie?ﬁfdr patfeat indtRictiohease

rates of the atorenentioned ingredients are different

and the dissolution and absorption of each drug are

initiated at certain intervals of 25 tine in a

controlled manner. As a result, the fornulation of the

present invention is nore useful pharnmacol ogically,

clinically, scientifically and economically in the

treatnment of a chronical circulatory disorder than

when the two drugs are sinultaneously co-adm nistered

wi t hout definitive tinme interval w thout

consi deration of the chronotherapeutic rhythm pattern.

30 The conbi nati on pharmaceutical formnulation of the

present invention causes 44 WO 2008/ 023958

PCT/ KR2007/ 004079 drugs to be rel eased at different

rates, thereby preventing the antagonistic effects

and | essening side effects, while maintaining the

synergistic effect of the drugs. Furthernore, the

conbi nati on pharnmaceutical fornulation of the present

invention is adm nistered once a day as a single

dose, thus providing convenience in 5 nedication and

saving tinme of prescribers for patient instruction.

45 WD 2008/ 023958 PCT/ KR2007/ 004079 [CLAIMS] [C ai m

1] A chronot herapeutic conbi nati on pharnmaceutica

formulation with controlled- 5 release conprising a

control |l ed-rel ease part containing a di hydropyridine,

a cal cium channel bl ocker, and an i medi ate-rel ease

part containing statin, a lipid-lowering agent, as

active ingredients. [Caim2] 10 The chronot herapeutic

conbi nati on pharnmaceutical formulation of claiml1,

wherein the rel ease property of the dihydropyridine,

cal ci um channel bl ocker and the statin,

l'ipid-lowering agent are controlled so that the

di hydropyridi ne, cal cium channel bl ocker can be

di ssol ved to be absorbed in the liver 3-4 hours |ater

than the statin, lipid-lowering agent. 15 [C ai m 3]

The chronot herapeuti c conbi nati on pharmaceutica

formul ation of claiml,
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wherein the rel ease property of the dihydropyridine,

cal ci um channel bl ocker and the statin,
wo kogsiod3dsewer i ng agent are controll ed to decr eREEKR2607/004079

interaction between the 20 two drug ingredients

met abol i zed at the sane tinme in the liver via

cytochronme P450 that the dihydropyridine, calcium

channel bl ocker can be released 2 hours after the

onset of the release of the statin, |ipid-Iowering

agent. [Claim4] 25 The chronot herapeutic conbi nation

p?@ggﬁ@@ ﬁical formulation of claiml1l, wherein the

di ? i di ne, cal ci um channel bl ocker is selected

fr Whelgroup consisting of am odipine,

| Arabaonathetapeuticamindbipatien pharmaperaticeh éetmittagionywith controlled-
relea%@ﬁhﬁﬁbﬁl gsaténtibitscbadleasddrttentairihg Bhdihydropyridine, a calcium

cha éloﬂ% ]Q&r %ﬁﬁuéﬁ EmpRITRA Akl ABe RRARE ﬁ&%lﬁlhgfﬂtatm, a lipid-lowering
g ﬁYI on e%k)al m 4, wherein the di hydropyridine,
agepy et %%ﬁ%’l % ocker is am odipine and a

phar maceutically acceptable salt thereof or an isoner
t H&Fleimh 2135 [l ai m 6] The chronot her apeuti c

CDIb i dhadhethepipriniacennhbiraltioho phatrabéarticef fotraithatidon of claim 1,
whéﬁ‘aﬁ{ ﬁh@rél@é‘se of il Amhydeappiidines balengh dheeekkblocker and
the %t f}ﬂ/% i ra%; a% ﬁ@d angl Pﬁ@’&ﬁﬁlﬁfcﬁﬁldme, calcium

crabeu i O L e S e o

sta mﬂmdé@W@ﬁng@gsmses 1-20 ng of di hydropyri di ne,
cal ci um channel 46 WO 2008/ 023958 PCT/ KR2007/ 004079
blmgﬁﬁg,)[ Cl aim 8] The chronot herapeutic conbi nation

y claim
c on{ r@!ﬁ‘?f%&h%?%%e;ug%W&ﬁbi&@::{ﬁhﬁh%éutmaﬁ ORBGLEItHA b8 claim 1,

wherem the gela errB’f(%Helrgp étkreeg{igl rgﬁ‘?’% ggﬁic’fm channel blocker and
the gtatisy élpildréo‘ﬁﬁrlﬁﬁ ageicate CoOpBOllad o dgcirase the IRk pefipR between the
twopdtygrtgredients/hetbiobized at tinpeaume tinae iy thedjpyar| via cytochrome P450
tha € @iy ﬁdﬁ"@:ﬂ'@&luﬂdn ahanaelyldelaghiahi Ise rqledspded hodfs after the

onsLﬁoPﬂh@ relea ﬂ{é{) s?énll‘i]rlﬁ rlﬁdﬁéﬂ@%hﬁ GyERt nat i on

ar rraceutl ca on of ¢ al m 8, wherein the
reI ease4§ontrol ling material in the controlled-rel ease
k¢laim 4dont ained in an amount of 10-500 wei ght parts
r'ﬁhatamenbﬂlei@i)eutm gbmnbpzation pharmeceitinalirfopsuilatione of claim 1,
whérebi lthé Wihpdpyeldihe oefti€ium tharfrid] dblovkid] is etected from the group

co ﬁ(%got(ﬁe raﬁﬁﬁiﬂﬁfgﬁe? Olé?bdlﬁm]ﬁe,p haimsieet @@ a pharmaceutically

n_of alm 8 rein the enteric polymer
acc?gta i‘itzlar‘?orfom the group consisting of

pol yvi nyl acet ate phthal ate, nmethacrylic acid
cobGlaymer], hydr oxypropyl met hyl 20 cel | ul ose phthal ate,
siraé | c&ﬁon@ﬂ{elrm[beﬁtii: aomibitatiqrh tphakmbeeutiel | fiormsdation of claim 4,

h@fe@ﬂ?' AL HhyBRIRRIBHE, BHHRT chahnelFWlb@@r! isS Afilbdipine and a
pharmac%[l?lcgll E&%{)table salt thereof or an isomer thereof.

[Claim 6]
The chronotherapeutic combination pharmaceutical formulation of claim 5,
wherein the dihydropyridine, calcium channel blocker is amlodipine maleate or
amlodipine besylate.

[Claim 7]
The chronotherapeutic combination pharmaceutical formulation of claim 1,
wherein the formulation comprises 1-20 mg of dihydropyridine, calcium channel
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[ aim 111 The chronot herapeutic conbi nation

phar maceutical formulation of claim8, 25 wherein the
woeeas®r3gsssol ubl e pol ymer i s pol yvi nyl acet at e, PCT/KR2007/004079

met hacrylic acid copolyner selected fromthe group

consi sting of poly(ethylacrylate-co-

nmet hyl net hacryl ate) copol yner or

pol y(et hyl acryl at e-met hyl net hacryl ate- tri met hyl

am noet hyl met hacryl ate) copol yner, ethyl cellul ose,
blocledrl ul ose acetate and a mixture thereof. 30 [Claim

12] The chronot her apeuti ¢ conbi nati on pharmaceutica

%E Atdjon of claim8, wherein the hydrophobic
24 chig

ep@tei?e]]geetg }cf g?f { ?%%o&e gg{ ?ﬁc%&fcsatl Sfton@%l%lor? of claim 1,
whercin ot controligd-rel ﬁasermrg SATYPTIFES érrﬁ%ﬂaS%ﬁan ofligg material selected
fromi xheirgrother@wistirigiofian e8ferithpolymenat veatapinackeble polymer, a
hy&t@ﬂﬁthbbiﬂ éanpplad rebedidplalic honmpalypinenio conmpdwaidad a hydrophilic

ein the fatty acid and fatty acid esters are
pol ect ed fromthe group consisting of 40 glyceryl
pakm tostearate, glyceryl stearate, glyceryl behenate,
ce C}l ki t at e, glyceryl nono oleate, stearic acid
aiftie achrionptherapéetic gbmbinatigmtpharaeiceutivad ofpsmulation of claim 8,
whefdifi ¢he delbagerscni ] ing upatedalsinsthe rgntrblledirolebsapyit is contained in

an erﬁﬁmlo G Shiy IW Rpﬁ‘é}lts re3AtRA 80 100%7el ?Qrt PARS/0P BRIGhydropyridine,

al cohol and a m x e thereof; the
aC&\‘/\gT 'S se él%? “rom the group consisting of Car nauba

wax, beeswax, mcrocrystalline wax and a m xture
thE@b@lﬁllQ}he inorganic naterial is selected fromthe
0 The pcloonstissrapeutid cba{tnnatmm(phzirtrmteuitmadl foromlation of claim 8,

wh%f"’élﬁor’cﬁke’ent@t bl(ﬂ;yrﬁé‘tl Cigu ”édl’&@é&hﬁcﬁn zhBC @vufe, consisting of

\yv%rg;léé%tgx' (iit%halg :5%?2#19 nj %ﬁ é}mhiraﬁ?('yb?opylmethyl
cel d?lT‘FE‘P %uts %co nBE lélp?%n a&eal Cellulose propionate
phihefate) Budragitds, Fuicapgit s, andmenxive E3fR0bf t he

hydr ophi i ¢ non-pol yneri c conpound and the hydrophilic
10[oRliEr] i s selected fromthe group consisting of a

S%‘éha{ﬂoﬂg heg'e?&!lﬂlé“&ﬁﬁalﬂ%éﬂ Ha\f‘ ac@u D fcﬁnﬁﬂ&lﬁ&ﬂ Nof claim 8

e gtwﬂéfet%%r e oo

copplymmer urseldgird edrom Gl nBIBIP 15ORRISREY offot Pé%é(ﬁ@l}’ qQtylate-co-
metloytimethadrglatgh ampnlgmerr cair f opoly(ethyacrylateinagtinyh 4 methacrylate-
trinBefye iafihbeths esdthadrgtatescappll poies dthyloraltueseg celiydose acetate and

an‘&QgﬁJe%Béf%SfO dextrin, polydextrin, dextran, pectin
pectin derivative, alginate, poI y(gal acturonic

aci &iﬂ ill an, arabinoxyl an, arabinogal actan, starch,
hy& @p starch, anyl ose, anylopectin and a

mbbeue @'@peutnh sosihinaidon rharelacaubed frsmulatipyeof claim 8,
whiegeiehe tHyeldophebit tbmpgrumdpis selestest from tife group consisting of a fatty

ac1ay£{cpé3f9ft9@é d"@&t@i/ | Pﬁt)} H&l@sﬁcomdéwrﬂpﬁtorgamc material and a

hydroxynet h ul ose hydroxye
m%%lrF%%r%gf nmet hyl cel | ul ose, carboxynethyl cell uI ose

sodi um  hydroxypropyl nethyl cellul ose acetate
sud€laiat BB hydr oxyet hyl net hyl cel | ul ose and
The chronotherapeutic combination pharmaceutical formulation of claim 12,

wherein the fatty acid and fatty acid esters are selected from the group consisting of
glyceryl palmitostearate, glyceryl stearate, glyceryl behenate, cetyl palmitate,
glyceryl mono oleate, stearic acid and a mixture thereof; the fatty acid alcohol is
selected from the group consisting of cetostearyl alcohol, cetyl alcohol, stearyl

47



10

15

20

25

30

35

40

a mxture thereof; 25 the gumis selected fromthe
group consisting of guar gum | ocust bean gum
wOoRom@azEst ha, carrageenan, gum acasia, gum ar BOTAKR2007/004079
gellan gum xanthan gumand a m xture thereof; the
protein is selected fromthe group consisting of
gelatin, casein, zein and a mxture thereof; 30 the
pol yvinyl derivative is selected fromthe group
consi sting of polyvinyl alcohol, polyvinyl
alcghwlranid doméxturel thexdofiy theec atax] 1sdséedty<ﬂ dromotivegrawy) cansisting of
Cardalib¥ tWihe bebb@bﬁoxfmcrb seolinewdieand hahetasptHerssf; the inorganic

gnatse‘f{aﬁ & fe‘flefcft% P%% vl ﬁsltﬁl? (ﬁg:aRf pf’ecqﬂ?it&ﬁ RHtcYim carbona?te,
1bﬁ§{: h ge Ge Pﬂl OBX def‘re kaohn, bentonite,
mOEBP?FH@FH&CWEPE‘@&‘#é% ﬁ’éfiqfracr yl at e) copol ymer,

a poly(nmethacrylic acid-et hyI acryl ate) copol yner and
a mjpétmqq]t hereof; and the polyethylene derivative is

#kﬁg 1cg COMBiERIBH a@éuhd&‘l"f)b?ﬁmétﬁﬂ? of claim 8,
glz_f}/ 79 bl ¥ﬁt nepfffé' ggn%b x?tem: %‘Egﬁ)ﬁ drophlhc
polzzmees ﬁ%?%‘?tﬁﬂé{ﬂmé € GHBTR SPTSRRS of idlg n ce ulose derivative,

a gwnpuh apfaeinof acpalywityl degivagiveoee/migosthacrylate copolymer, a

pol? ethykdrOdeti @/ 8 cartiosyeirtyl tplodyraenand a raixture thereof.
i pid-1oweri ng agent, is selected fromthe group
stl simvastatin, lovastatin, atorvastati n,
g:; Q@ﬂ}%éaéqﬁog}%\e/ggr% tg’ll n}@nap Vr%%ica L nél fgrrn%/la%toat \ claim 14,

whetein ot panchprde ivseleqied .ﬁmm srm%ma@@ﬁtn&d dextrin, polydextrin,
dextearyupedtiro ranef }Idcanndéﬁyatlwt)ea@lmteh pdy@alacturpnic acid), xylan,
arabir®) 1a{rp\éﬁélb1ﬁ6 é‘lﬁ@ﬁh, sta¥cls RyREO fdpylhstdi'eh,gamytbse, amylopectin
ancFQgﬁi ﬁ}fqu tat| n I ovas atin, atorvastatin

H}eonﬁ? 3% ed:{qr va lgﬁbl g‘cﬁ:%% aégn o Broup consisting  of
YC’FT@P(MHF%HY ety loges | y W,pépﬂy Lg@%ﬁ, dr%xymethyl cellulose,
hydno;xyel’el'iyd)mellub)sa,g entethyls mbhﬂ@ame@tarhoxazmethﬁh neelpflose sodium,

hy drok§Bropyl métﬁ%rlitéllﬁllaée ddetalts Suﬁcﬁh@t@phﬁ&kﬁ?ethylmethyl cellulose and
a?g 0

a armaceutical formul ati on claim1l

Bdre
| CE |
¢ gym wq%eﬁeéﬁ%cli ?}c]ognctgﬁ"grgﬁpzc&%tsfsﬁflg%fe dr él\f\ﬁll ?@?%gan gum,
tragACaBE, (CATTABSPIFN EHER 8695 e B 7 Pl £clian guim, Xanthdl £lim and a
mixtune thereefd- r el ease of the di hydropyridine, a cal cium

clianpedtel iscdedectedfirbrh ithe |g1mp|ca>helstlage:&$1m,t casein, zein and a
miRudE gbré&ft i nuously, thereby causing the

| PR Yo @1%19 R % 1ts lecctt@d tRomatHe ghﬂ%:%%%nls@ﬂﬁg' &9 polyvinyl

alcglﬁcglr Rﬁ Tyl RyrTe ﬁimef ;P(O ?Igyglgcgqtgl]pﬁu r@acgéat%%%d a mixture

rel
thezendft rol | ed-rel ease part and the i mredi at e- ?eleegse part .

f thenpolymethacrystd agpelythest isusalested from the group consisting of a
poly(butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate)
copolymer, a poly(methacrylic acid-methyl methacrylate) copolymer, a
poly(methacrylic acid-ethyl acrylate) copolymer and a mixture thereof; and

the polyethylene derivative is selected from the group consisting of
polyethylene glycol, polyethylene oxide and a mixture thereof; the carboxyvinyl
polymer is carbomer.

[Claim 16]
The chronotherapeutic combination pharmaceutical formulation of claim 1,
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[C aim21] The chronot herapeutic conbi nation

phar maceutical fornmulation of claiml1l, whichis a
wo2008gk®5pi || with a doubl e-layered structure POWKR26(7104079

an inner core of the 30 controlled-rel ease part and

an outer layer of the inmedi ate-rel ease part, which

enconpasses the inner core. [Caim22] The

chronot herapeuti ¢ conbi nati on pharnmaceuti cal

formulation of claim1, 35 which is a capsule o
wheteinpthiesstaiin,aa dipadlidwerihg tagent dsseletteddfronl thesgrqygr gonsisting of
simdd@atén, 9" Bvdb&itingf dt68vastatidi qnit»)iea\faeta&ﬁsehmutzasthﬁyai fhuvastatin,

: I ti c conbi nati on pharmaceuti cal

prax?a%%ar’% %}?g%ﬁ%ﬁgﬁﬁ 40 which is an uncoat ed

tablet or . a coated tablet. [Caim24] 49 WO

286%iop20bs PCT/ KR2007/ 004079  The chronot herapeutic _ |

Fireb chiriotheapautia contbination qhanmacewiicadffosmaglatiars of claim 16,
whetbier giensthfif, & tipi@dowalihgtageatis isslectedcfrani tige prywgy carfisisting of
. : : i or a mxture
simpetat L1004 Tin, RongsPiit Aihidite tatot?!

conbi nation pharmaceutical formulation of claim 24,

@m1$ﬁe coating |layer conprises at |east one .

SBhiee cheahdtherapehitic easupinetinsi phamgaceytical éeymulagiop of claim 1,
whedeir thatstaten, adipiddoharingeaget,iiy adntasedsingol ymioppt of 5-160 mg,

derivative, a wax, fat, gelatin, polyethylene glycol,

etyhyl. ¢ ul ose, titanium oxide, diethyl phthalate and

a [Ia{?)"?l:féi P

re thereof. [C.aimZ26] The. . . .

chio ﬁbf%tgﬁﬁﬂeil&m c%"%‘é@f’ﬁnpéﬁ‘]ﬂ?ﬁ%’ﬁ?{ fggmulation of claim 1,
whitbisralsingle pilbwith aistugture offieicephaseranatiy ierely e gaptrolled-
releggNpaitrie pladedadisevrtiratousty, Ghéreby aatingf theheortralbed-release of the
dihy%‘%ﬁ;ﬂdi &, Qf cdlffint Qhbafel ddker, hidl atha _i}ﬁhlle'aiﬁe-release part is

cnr Uk | p i . . feai
it (IR IRS i G 0 sfemRetdntglor e s, o i
OWEHBEASHBl nati on fornul ation i s daily administered at

5- 20 10 p.m [C aim 28] The chronot herapeutic

cdd@laim0bn phar maceutical formul ation of claim27,

vigs @ihRohd¥hebdRiuitid, cémbirpitidnl phefmagagahtformalation of claim 1,
whér%h'? @ﬁ% %B &5&&-@9@%&1 ?a%' Qn?((? RO WHirfbdite-redasd S FoH a multi-

chgnne ocker, 1s gradually released 2 hours after
layqrrd st#cFHest r at i on, whereby decreasing the interaction

between the statin, a |ipid-lowering agent, and the

di lgldim@2¢di di ne, a cal ci um channel bl ocker. 50

The chronotherapeutic combination pharmaceutical formulation of claim 1,
which is a single pill with a double-layered structure comprising an inner core of the
controlled-release part and an outer layer of the immediate-release part, which
encompasses the inner core.

1

[Claim 22]
The chronotherapeutic combination pharmaceutical formulation of claim 1,
which is a capsule comprising a granule of the controlled-release part and a granule
of the immediate-release part.

[Claim 23]
The chronotherapeutic combination pharmaceutical formulation of claim 1,
which is an uncoated tablet or a coated tablet.

[Claim 24]
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The chronotherapeutic combination pharmaceutical formulation of claim 23,
wherein the coated tablet comprise a coating layer of a film former, a film-forming
adjuvant or a mixture thereof.

[Claim 25]

The chronotherapeutic combination pharmaceutical formulation of claim 24,
wherein the coating layer comprises at least one selected from the group consisting
of a cellulose derivative, a saccharide derivative, a polyvinyl derivative, a wax, fat,
gelatin, polyethylene glycol, ethyl cellulose, titanium oxide, diethyl phthalate and a
mixture thereof.

[Claim 26]
The chronotherapeutic combination pharmaceutical formulation of claim 24,
wherein the coating layer is contained in an amount of 0.5-15 wt% of the total weight
of the coated tablet.

[Claim 27]
The chronotherapeutic combination pharmaceutical formulation according to
any of claims 1-26, wherein the combination formulation is daily administered at 5-
10 p.m.

[Claim 28]

The chronotherapeutic combination pharmaceutical formulation of claim 27,
wherein the statin, a lipid-lowering agent, is released first and the dihydropyridine,
a calcium channel blocker, is gradually released 2 hours after the administration,
whereby decreasing the interaction between the statin, a lipid-lowering agent, and
the dihydropyridine, a calcium channel blocker.
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