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[DESCRIPTION] [Invention Title] Combined Pharmaceutical formulation

with Controlled-Release comprising 5 Dihydropyridine calcium channel

blockers and HMG-CoA reductase inhibitors [Technical Field] The

present invention relates to a chronotherapeutical combination

pharmaceutical formulation with controlled-release comprising a

dihydropyridine, 10 calcium channel blocker and a statin, a lipid-lowering

agent. The formulation of the present invention is designed in such a

manner that the release of each ingredient can be controlled at a

predetermined rate by using the so-called chronotherapy, where drugs

are administered to exhibit the pharmacological activities at certain time

intervals thereby providing improved therapeutic effects while minimizing
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A combination o odipine as a repr esen{e&lb/épgalcium channel blocker,
particularly a dihydropyridine, a calcium channel blocker, along with simvastatin as
a statin, a lipid-lowering agent, is most widely prescribed.

It is well known that amlodipine serves as a medication for treatment of angina
as well as hypertension. Simvastatin is also well known to have a lipid-lowering
activity and an anti-inflammatory activity on the wall of blood vessels. The safety of
these drugs are also well known and are available in a drug store in Great Britain as
over-the-counter(OTC) drugs not requiring prescription [Ca;dzolov 7 1992; 80 (Suppl

1): $31-536, | Cardiovasc Pharmacol 1988; 12 (Suppl 7): 5110-5113, Lancet 2000; 356: 359-
365, Hypertens Res 2002; 25: 717-725, Hypertens Res 2002; 25: 329-333].
Meanwhile, amlochpme serves as an anti-hypertensive medicine and also
increases the lipid-lowering activity of simvastatin through synergistic activity with
the lipid-lowering agent. Simvastatin serves as a lipid~10weri11g agent and also has
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WO 2008/023958 PCT/KR2007/004079 an activity of decreasing blood

pressure through a synergistic effect with amlodipine. The

aforementioned two drugs are both administered once daily, and the
WORRHCAIBA for both drugs is preferred to be administered TERRALY /AR

representative statin, a lipid-lowering agent, simvastatin has the 5

following characteristics. That is, it is well known that HMG-CoA reductase

inhibitor, a statin, a lipid-lowering agent, is the first option for prevention

and treatment of heart diseases due to coronary atherosclerosis, angina
an ectivyocef diedréafing ol fidapisss 1 008 1reugh7E ey NS AkA affeaiavath gogodipine.
Th82aftErsaTtiched) Gaedidri@o5e6 bt CadiniGistypdrionsReatnfipozand the
medlficiBth T6dbbtyipbriensRes2008; R6h27@mMtE8a¢E MuldddBulie2001; 59:
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follbky i343-3TdctdastioverTsanvastitinsiswrilstreguenthapréSeibécbamornductase
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199%5;tivifiemacerdoe tothefasktinat sionestetiosiumg | iphikis RMEABA26: 273-
280881CisE. BiNicatayS:keviwledmthe sunthesisofidaolesippl i liverss, Clin
prAbEL AR, MRbiRItS a0 M@a@ymtlon inducing factor ["Scandinavian

SvAsiLp SHRDRLIIHAYS RHBNShed/R:hey 31664ribad4 adfthd 3838, lipid-
lowarfrf ea%t& sifferng framaiherpesleigrio g dinkeigeaiownabaemat Neronary
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ég rﬁcrease in NO generation. Statin, a lipid-lowering agen

Ingé{%ﬁfl%?%me %g}‘lgdlrgcr \%%%% tln’;]llee eclﬂ}leo%t% r}%[p %L’&VQIIWQ&QHE strongly

iy %-% B 9@ %;if %%°3§j“*‘§f§:f:;i

SigHEsighn ﬁHE i 2 T n'S%n'”‘f
t
rgﬁé i ¢ ?‘f"r SP? n%.aﬁ?ﬁs e G ADOERT 90 synthase

S e e T 68?&%%@_«%“%%%?%&2‘%%\/%? dggease in
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e-@@ﬁlagtaﬁw’gﬁa dewoh sthinhaisialareamatiassi et % where a

lipiddowgHagors i e hatng e%&ré@b’lﬁﬁ?ﬁrﬁ?f’éﬁlf@r@ﬁtm%ﬂ%‘@pb 1 Renal
Physiol360128] pug B B9c98b0; 18: 476-483, Drug Metab Disp 0s

1997 vSiptiv i P90 DakivS, loremeseiate BT anET REN Y G transformed
inahidditires Gy eserdiony - SBDBARtEN 98, SilvadiRid-lo weres: Refbdyy. The
remetalogisimivelitasiarisl tleoptastaoliBedoHeeriteltioinapsi Bt i§ytochrome
P45 feeds el [imrichnad apreadftn sediolisesidhosffecty eng hipisi-lowering activity.

rhaldosiyohsigifGlin BhammstetinTamd 200863bazed Ay, Citadbnamsdisi0 3A4,
fuhbieslO88lives ahillek82tRhfsinidiecd §ok R e¥éatah d&i2008 92 ddr) 1 38-145, Drug
Mehbiiges| 12p; TRet 7H0883, 782:g A9t«BUDisPisalPAaceh-BAFTFhEI1099;

200h 41612 BsbdfarSebA00Ma T 26tR29 Ziu g intebirmgacyenylspentalyl50 3A4
eﬁzﬁ@e@ﬁ&ﬁﬁfﬂﬁmﬂi@nsﬂhﬁw{i e cmployrdabollien4frcdiadmiaistrafien plasma
chfceHeER dhHast ik eupiadipinendrah baldibitsife indprtiehtofstitowy tadhkdfaets such
2R MR AR etherwith Sueh BEIHEkesIBYBSELN Phatmolither 1998;
64: 177-182, Physicians Desk Reference 2006 (Zocor), ] Pharmacol Exp Ther 1997; 282.
294-300, Pharmacol Exp Ther 1999; 290: 1116-1125, Life Sci 2004; 76: 281-292.].

Therefore, a very specially designed administration should be employed in the

co-administration of such drugs like amlodipine that inhibits the induction of the
cytochrome P450 3A4 enzyme, together with such drugs like simvastatin that should
be metabolized to the active form by the same enzyme cytochrome P450 3A4.
Besides, statin-based drugs have been recommended to be administered early in the
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be metabolized to the active form by the same enzyme cytochrome P450
3A4. Besides, statin-based drugs have been recommended to be
administered early in the 2 evening because lipid synthesis in liver
becomes very active from the evening. [Arterioscler Thromb 11: 816-826].
A representative calcium channel blocker, amlodipine, is known as
follows. A calcium channel blocker is the anti-hypertensive medicine that
is most 5 frequently prescribed in combination with simvastatin.
Particularly, amlodipine is the most widely prescribed in the world as an
anti-hypertensive medicine and a medicine for coronary arterial ischemic
diseases like angina. [Cardiology 1992; 80 (Suppl 1): S31-S36, J
ev@ungdibeasesPHirittacolthess; 1p (SeppiczpBed 0-8071 3ckiancer2000¢ evening.
[AB%6i0350:365 0HYpEIEN§-Res 2002; 25: 717-725, Hypertens Res 2002;
25A 320:883 4k t10eAniudipineaiwichl is luse duinl taepresénkinventioddiows.
combination withrstatinylekpidowksingégent eepreseateddlycsimviastatin, most
freiguetohygpactinghdduon betondingito ditidsopyrinen caleirarahahnelmlodipine is
thdlockerj@liul P basnaitekinet 1992y @2d 223, Anyl-Idearnitpd889; medicine and a
mekdi8idd G0 1cte3nkypertens ResZod; 2Be26ds- 208 laviiladijginelsdygh 992; 80
(Sihasl d clsemisa, namaeiof3sethyh-orroeth s, (R2atin®! 19: 5110-5113, Lancet 2000;
3561BEX Pt tHyPeArel2s ClaloPophery/ 1l 4abihydne-Gemetay R8(5: ppridineshicprb
oxylatediisineyeviidsatulcalcivnmtchannehbloskeitibatinas e bialktife ofith statin,
a 130bR hedisoand shawseamactivisionadelatyelylongpeierg ehtimBelonging to
dllﬁ?bli@@?ﬁ&ﬂ@ted&‘l@uhhC@{H%ﬂthobl&&éﬁf(ﬁﬂd Ph@RatentdNaodB (299981 Am
Hef¥Pfadmine: s algpamedicing fortreatnpshypestansign, which prevents
ca&w@uﬁ@ﬂbﬂowmgﬂntea\éasguL@{emq)thqmcl%@%aaﬁym@%%%hez -(2-amino
etﬂg 9isperipher 51, 1DBIRPYIOWERRADICOE PRESEINE ARy 1ate,
is & E‘ﬁﬂ%é’i&iﬁ%ﬁlﬂ 1%8@%&%%@'%&?&?@8?3@9@%&% and shows
ansyaﬁmgdf&cgn}mwﬂs wyoarw'@wl% When,orally. administered, o,
sothefarm of %é@g RIB' 43 ine is,aB5erhed in .amall INLeStNg. (or treating
yg S0 9(E wéﬂge@a@al&ﬁ%%vw SLOR NG Z7 AR rmuscle
éd'&c%ec%%”}e'ﬂ %‘3 5?‘5@ iﬁ&é&f‘&!é‘t@%ﬁ%é“@ﬂe%‘b B%lér% WE08Y ressure.
AIQJJOO E?cﬁ M- 4m 5}%1‘30 g5, agHyiy [on24 hours, and.shows. by
550188? %Elé(& O%f Ip&z)(% rprlrle%squ during the t|me from mornlng
R B %] R %{% i t }/enéh Sflltlh?e ﬁylam 0 ]¥1ﬂe 18 d%soi?bed in
ri!lth(])‘[gh%sm Romt 0 VI |g pres lnécfaase | only the
1ef a1 11 ed b en’c [{)3 al%[n t%ss sa£ 1clen ertm "m mt1V1t of lowerin
%‘3 Ic]g ine uﬁc?sons causmg e relfaxmg gf the spast y &
conp cstjon of vas ular and . show strong ac VIR of Iowerln bIo? ¢
ues %enﬂcml%rp 1plne a‘f:ﬁrflnlséeregv(\llfﬁﬁ gsc; activity Od
“é@é i dmiiser
rﬁYﬁ&lﬁﬁ@ %YPSH@ %Y vity during the time of morning stress
[HypeReh$3! 59836 P BIEarc ‘érgf BEHIBH R PAsEa AR the day
f“’@%i%fé‘%én‘?é’ & &&%?Héé’%?’é‘%‘k Gﬁz%’d‘%ﬂhee GnzyiTe s HEtandlizdgdipine
fufjgoRs Mactve Mt POk caRfsdsiAe |?HH1‘€6‘% Ahewad wall, and
Shﬁ?ffﬁ/lfy & i?’ﬂﬂbﬁ‘i‘ﬁ@vﬂﬁé @én@‘é’t‘i’éﬁ%f blood pressure in the day time. Thus,

amlodipine administered during the evening reaches the maximum plasma
concentration in the early morning and shows strong activity during the time of
morning stress [Hypertens 10(Supp;4) : 5136].

In the presence of cytochrome P450 3A4 enzyme, some amlodipines are
oxidized by the enzyme and metabolized into an inactive material. However,
amlodipine immediately shows an activity of inhibiting the generation of
cytochreme P450 3A4 enzyme.

Due to the aforementioned nature, amlodipine should be administered at
certain time intervals when co-administered with a statin, a lipid-lowering agent
such as simvastatin, because amlodipine inhibits the cytochrome P450 3A4 enzyme
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amlodipine should be administered at certain time intervals when

co-administered with a statin, a lipid-lowering agent such as s nvastatin,

because amlodipine inhibits the cytochrome P450 3A4 enzyme 3

Amended Sheet needed by simvastatin. [Med Chem 1991, 34: 1838-1844,

Eur J Chit Pharntacol 2000; 55: 843-852.]. The co-administration of

amlodipine and sirnvastatin has had such delicate problems as

mentioned above, but so far it has been very difficult to formulate such 5

combination products free of such problems. It is today's tendency that the

prescription of the co-administration of amlodipine and Simvastatin has
nedsewhbyontinuetiiv. pratiiced/syphySicidtis IS ravety being fdund/traeacol 2000;
55: @3prdptiate instructions for medication would usually be given to patients.

Theref6he, thedmajosity b patiemd b rioe knohs thatasimvadiasihad kegbtdelicate
prcifienld dentakéinnedrdd0eebaning fand: dmobipine shotitibel takenmftelate such
corahiintenvral ofcal certaimeeumbench howisleRowdvels thedey adiministretiofhat the
prestthetiaforementionestnigs madipinoré asetbéi pplesmad dricerisation dfas been
corgimvastdfinacidedy alyoyf36%itnys lgeneratihy Sidegffectsd Itisalsppropriate
insdiffietdhto expecithatsynergistid effects pfwogdvags tin lpwtering bldedefble, the
maFesguse patektipidd S hivichiroWN istit o ehahsteportedithstresuoltldf be taken in the
ev@xperimenisrtodipatingHvidd groupkef pdtienis suffenal fdfomcertain number of
hotipertension with hyperlipidemia. One group was administered with

amjedipiae, single-piliandssiavastatifhsingle gilat ihessadie gimes yand these the
plRthergreuRwaD AdMinisieresnit sivastatintsioglepil gatyer2bing side effects.
It #yReMENSRRS02005%Y eheGyiNe:gisAceareingdp the expedmentsythig blood
pr&ifyliangqys ¢o-administration of simvastatin and amlodipine inhibits

cydachiems RASQGA4 enzyap dug tehamiedipine angdnereasesdigparing two
grcm,ﬁﬁnaﬁ Egﬂgﬁ&tfﬂ@&ﬁfﬁﬁwsﬁglﬁbhxﬁﬁ%|©\ﬁ@hmﬁ3t9e£h iRRssiRilityat oroup
waada gligeis:apulabled gﬂé@ﬁ?ﬁ% CMECAGHRL) AMG(BE BBl at the same
I MYRStatinome.9- 63134316 Sanimuastatind arndedining LhAa3 only
[H ﬁgtmq@%g g88aKkghay0l.25(2005). No. 3 March 223-227 As

WA 2ble,1. as campared-iadhe gdministiation of simvasiaineBlkon  of

silRsEombined Preseription was higherby,30%:n thesBlpsed enzyme due to
arrrcl%.gcl: gg%%%u‘?&%ﬁ%é ﬂé %%}W& @Qﬂc%%gﬂtomggﬂﬁﬁ%%% leading to

thet*;%gs_s%ﬁfﬁpgf ?10&3/ MIugs not !ncreased. At a highe_r plas_ma_ c_o_ncentration
gn,g certain level, simvastatin decreases in activity of inhibiting

biosynﬁ*nesis of cholesterol, and is likely to incur serious side effects such

ac-rhabdamyvrahret V4 + + N1 COND AT L 1 L .

asSTmanGomyolySIST ROTEdI T DAlETIUINU. 00254 7 Ul LI(.{?S d g() mation
: . . A “h l;

Dagly iR6a8%ion where the | 02 (ng/mb) (g " Hy/m

Simvastatin 5mg 9.6+3.7 343+16.5

1 Simvastatinomg+Amlodipine | 13.7+4.7 439 £16.6

Hypertension Research Vol.25(2005). No. 3 March 223-227

As shown in Table 1, as compared to the administration of simvastatin only, the
combined prescription was higher by 30% in the plasma concentration of the lipid-
Jowering ingredient. Nevertheless, the lipid-lowering activity was not increased.
At a higher plasma concentration than a certain level, simvastatin decreases in
activity of inhibiting biosynthesis of cholesterol, and is likely to incur serious side
effects such as rhabdomyolysis.

Korean patent No. 582347 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) cefinitely shows such defect
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35 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
WeshuE36fthe present invention. However this formulation fKorerepatesitr9
No. 582347) definitely shows such defect 4 A suuled Sheet WO
2008/023958 PCP/KR2007/004079 that the two drug components are
simultaneously mingled in liver from the first time of the dissolution and
an antagonistic drug interaction occurs; that is, amlodipine inhibits the

th!i@dcwéu&ooo fd?}ﬁ B! ?’é“éhﬁﬂﬁ%@ &E@g%&leﬂmﬁaﬁ%n&ﬁﬁi&he first
tll’{l%s%% %R l?ﬁ ’hﬁ&'dér?r%ﬂ <':jt (9{& H\‘f@fepﬁf&ﬁe §cp§i§9 that is,
o@ E{g nrﬁ% olize qr%gyt&?hé? tgcﬁgn‘f%éa‘ 1HE 18! me needed by
s1 vas ff ? Ssm? Con%egﬁ{%;lo& ‘é?ssé%' HQH@&W YR er before

el ?qsxé\f Slrhlg)%om ok %romerﬁalﬁ@%gat d Increasmg

tg%k%agm R T, ffﬁ%% ok g lle o

. a prepara IOI’] me paten

v Jg[;r ﬁﬂ% ﬁlgts are rele@% %g a nﬁtabollzed in a Ilver i ultapagmn ¥O sising

a@}ﬁﬂ}&‘éﬁ%&%}?}’&%gﬁv FIEB&sBED: ABHAY I %(21 Qs@‘ere‘f %'1 this
P%ﬁﬂbd?ﬁr@v%mﬁﬁc%ﬁ@tma{?cﬁ a5 RhFBRTROSHBR SRS Y fglgneously:
Susi stionasiatioforiftsa asiRID e aRPERRHoR I BB FiitRe IRIBP RERS are
siveslifraoostizohiswsh 1ssirRikamhs A EERHERE iR LIBEd W R oaCacttigdipine
inbihitp|helyntherbemngt widrdonzes M)A enhennredad dry pigivastatin for its
actontenmtrativh obuiplzistanekbrismndn coheribines todswerirgpifidabiaut 30% of
simepstatimg siate effdetse@udhtdefelsiast sivipleutortiingtictomidaielen and  being
masdestaeédbyipeelifinhryctinieas test Higblosedricetticaippasehtsinverttarins does
n@0cButtiier K ardaw gatenti pic beationiNasingoodroeidatd by relretefess of simple
catdsinejanieflabybéenc ascinteliesdudiyP ropdinyiificechsibdingst siisplesed in the
plesenylatiemeontaining amlodipine and atorvastatin. Thus, there are needs
fOrm&pm&éaﬁwp@dequmﬂit@ﬂmemmﬁﬁmmﬂ@hﬁmw{wahlso rejected
bioKbatioN-lkaka Preyeatihoshesteentisig gfihdraphyentiondtRim containing
aﬁgﬂ%iﬁ;igﬁggn@at&u%@gﬁventional combination products consisting of
BING&R0-SLAtRIASRS %&m? pestiesisythahibresetvio sempenents novel
%?ﬁﬁ@éﬂ‘@&%%?%ﬂ%ﬁ%%ﬁ% peipig firRllyRRaRkedldthe conventional
te%m‘fﬁ%%mr Disglesy %éﬁl&%@%ﬁ%gﬁmﬁ@r&?ﬁég@&éﬁ@ﬁgh@ﬁ amlodipine
ang Btagn 0? g 9‘?& 26 ?tge%\/&[o@m?ﬁ{égte%Bvﬁiﬂgﬂ&%%ﬂﬁfﬁgﬂaneously
%eacr(])m Inaxfﬁ Geucal W@ég%@@ Hak Baw REgvaNt the drawback of

o uct o t rug components, i.e., the antagonistic
effe Ceeltwee the drugs 35 As a result, a specially combination
pha é% Gtic (T gﬂ ion that may overcome the antagonistic effects

bet loped in the
Therefore, there has be%n a{ long? ' ts?lggd for the development of a novel

medication method or a novel pharmaceutical formulation that may prevent the
drawback of the combination product of two drug components, i.e., the antagonistic
effects between the drugs.

As a result, a specially combination pharmaceutical formulation that may
overcome the antagonistic effects between drugs was developed in the present
invention by taking advantage of the pharmaceutical concept that the drugs may be
dissolved at prescheduled intervals.

The present inventors have exerted extensive researches to develop a way to
solve the aforementioned problems and increase the therapeutic effect of the
combined prescription, which is clinically inevitable, while reducing the side effects.

A clinical test herein proves that the chronotherapeutic administration of a
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invention by taking advantage of the pharmaceutical concept that the

drugs may be dissolved at prescheduled intervals. The present inventors

have exerted extensive researches to develop a way to 40 solve the
Watgteiretittoned problems and increase the therapeutic effert DiktRB07/004079

combined prescription, which is clinically inevitable, while reducing the

side effects. A clinical test herein proves that the chronotherapeutic

administration of a 5 WO 2008/023958 PCTIKR2007/004079 statin, a

lipid-lowering agent represented by simvastatin, and a dihydropyridine, a

staBRCMcAaBNRI Hlackes feprpraRied Dy, Argedipibgidame m dikgyo pyridine, a
catEHH{PV&FArHP&r%B% et §&§’t§§f@ 38 @r.a,ﬁ@d tadhalRhtR8Lly improved
uliaRequs.co- AfMInialatiqn ofdhe, gteas 3 dﬂ%ﬂor&se@temgﬁﬁu%t@)%s co-
Q%g Hmﬁé'}t% | bétween the absorption of a statin, a
a,é\‘ tt qlgsq @‘i'ﬁ?né‘tﬁ@éﬁ?{}m%%@@ﬁ'thl,@%%x ion of a
stat%h % r%mowe éﬂ?%&' ' 1%% &1%&591%1%9%9&%%{}9& Blocker, in
et e arr‘}at e?‘f?;f I?%Q t?é(ﬁ LV&T18US tatin, a

hph ngef B% ma a1l are 1Bt rlln \}Jear Ous cln?tggtedg effects
thy ﬁ@%@ LR thepy é%@? .ﬁ%f@ﬁt%r? ek etp.cf‘rowg A etng

SBESTHEI TSR f'?iedlat I after the m|n|strat|0n of the for lation %I'Ifl

trafs § aaﬁoé’&t’ éH ﬁg{% AN tﬁ’ﬁA PRE O‘(Xermg
ag%ﬂ%qhs?ﬁg Pg n‘%elf on and
ﬁwﬁg@ﬁﬁt.mmsﬂa BigH e TR acfmg in
thejhxerseh theméetdern etﬂaehm&tbzfsfé%hw%%?& Ra¥e Ry F  climinated
thegrmipie duisorbdiin Qﬂ@uﬁlasﬁxéiﬁte@f?ﬁél when W@%@@M@a@fgﬁﬁed by
cytnelraBh P48 @Ayt TRRiboryhaclioisar amledipime olf trdmabediorn the
gasifrojnvetiomdras0 Bherefunsidariagiatiat Biny astlen aifestediy e mhibitory
actidirstt paskydipihis mndteboliediczodh ey welverhs idRY iiibit the

chClestitetisgnthesisiviveatithenteashe fivention Erihrasdednd is metabolized
inforantifete dhe ¢ornididlaiticheprodigstsiinl syctikesimintiaesirhvaptatenniy ention is
inguffieibntlystayiativbe omtbifultiipicdlowedtgiacticiyabyendhivedrgvastatin may
suféildasg inty théibtodoniithalHighdr plasmegcatoettiationahbeingreredsed into
thiebRloHoritlisaphigloseptherpresantitvetitinnliacharadienedeln Rer this purpose
thepseiaiv designeshcerihaliecatlaabingit2 sfecalliatitsi gitedt inrthelied releasing
fopraganbimvention is related to control the controlled-release ingredients

by genstituting the-desmuRiensomnEsiuhecde iRy edrigislashdartionolled-release

inGPRIAINRO0R HBYEHeRYHEINR. FSalciar charspbblaekes dethped-release portion
coﬁq@mgtg -HRIRRES pHAAFRN ARG &SRR 1 IPIdleesing AYeRtrRdiate-release

pAC ISR IRgHHIENLE, ‘ﬂmllﬂgfégﬁ givdrapyeistieqng el thus enabling

thg%@ arB Qinl0 he.Aissalvad. i grred iR the (3588 l}@ie&t'ﬁgs@ﬁed in the
sl IR 2%9 138 AalinAs sempatsgwith the simply formulated

Anala n r LRI %%T&%@ CREHm &?xghuct of two drug

bIo Oeeréls(talgn f? Ie the Chegf) "&ﬁ”% BPeer'@ﬁlé'o onotherapeutically

na 1%%Utp %trr%re@gu ca tton ognt@?ntlot‘res%%@ﬂ'?ﬁ@qutgn comprising a

dlhydropyndme a calcium channel blocker, and a statin, a lipid-lowering agent, is
expected to show far superior clinical effects and safety.

The combination products of the present invention when orally administered,
provide a synergistic effect of the two drug components (calcium channel
blocker/ statin) in the clinical effect and the safety by maximizing the pharmaceutical
activity of each active ingredient, by minimizing the antagonistic effects of two
drugs in liver and through the control of release of each drug components to
maintain its absorption with the lapse of time. For such purpose, the combination
product of the present invention is to be administered one tablet daily in the evening
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35 dihydropyridine, a calcium channel blocker, and a statin, a
lipid-lowering agent, is expected to show fax superior clinical effects and
safety. The combination products of the present invention when orally
wa@ebmirisiesed, provide a synergistic effect of the two drug cBORPRREAES004079
(calcium channel blocker/ statin) in the clinical effect and the safety by
maximizing the pharmaceutical 40 activity of each active ingredient, by
minimizing the antagonistic effects of two drugs in liver and through the
control of release of each drug components to maintain its absorption
r&’é%ﬂ?ﬁ lApRRA iR & $eghpurpose, the combination product of the
Prex pliop 819 ke pdinzteed fagisRirldalbxib@ eNBRIRELR another
drxgrt 9@6 2 30RRiE {téﬁ%gt?ﬁé%%% praferARbetween 5 pm and 10
% 1484 'R 9 @ aﬁt%giné?fg&?sddpaC@MﬂQHrbeﬁmstratlon
gd

ana ru d 8 é)a]% E]B?é EEE rén S ﬁﬂ gﬁ:{li'owemng agent
gdml fl gggéat S%nﬁr%lsr’}tﬁ : r]ltntcf?é &C 8 8’19 0 rrt maintains the
SY]s‘Ffﬁhs tC . Fo'tte%fad I é?%.cuéty a§n %gf%‘t e G g
?g iG] %hs ?—Y c ef cts 81:9 als( n‘ﬁ] ihe an?i
€02 g‘é’ﬁ’é ei’ée v redd "‘th%gé’al oismv tatin, ’th sarme
St YASH S, ltWBS %s’frﬁa % mg admlnlsfgr . te 4
CY & ORBRERG STt %Pét.%‘h ?‘ B RS S G STy fatm acids
arg ACIGasH HE? fact that each drug is related to the sa

oy tRFTRSRTE DT e At RS SBHOM Bl S Bk f R el el protherapeutic

Comaﬂn AR mpeeiiicalh s @ T SRTRESHE présefPifvelifdielease
dlb)fﬁ%%}’ﬁtétﬁﬁecélﬁiﬁﬁhém%ﬂr@fﬂﬁh%fraﬁétﬂlhta@&ﬂb?ﬁ tf wering agent.

pharmaceutical formulation comprising a controlled-release 15

dihydreghyridam&otatisiodh channel blocker and a statin, lipid-lowering agent.

[Té&lm|q:aémtttlmw)eiﬁherpresletﬂ8|nVen@omia@e%ito}aﬁ@mﬂﬂﬂé’dcal formulation
copharisiageatidihfonropiaiidinec anmprdsingachinyoebyridkee, archleiuatin,d a lipid-
loshahiehptodkes attha stgtindiantipish®@a jphveringayeni]psaetpteble carrier, the
congiedentphancraghateabcduticallybonepiatiiediagien theootrobimkdelease  part
cophprviage whisad fapatdpiieidine) udinglaieenithiadeleldaskeparndomprisimgediate-
relBsEiPNE e iR rhalgiin chapiellblocker agehaninnidiatercaliease

part comprising the statin, a lipid-lowering agent, as active ingredients. 25

[Ad\[@m@gﬁg&g%gﬁgegtgacﬁq mentioned herein, the present invention

apphgs e GBretheraneylie fecrandveRRRIOISNEONHE Bionotherapeutic
thed %kk%ﬂi&k%%?@é@% ioR QMR MR1PRRMREAKINENS BNthaximize the
pRAPAAR HXH@'QFE ﬁﬂ'?n%@g |mizedhs side elfeRiRinYACIaYde effects,

&%t’x SO GHY Xr‘éos t%%@%%@@éaformulaﬂon of
t o?xtrtltq ntlonfcig nS %t%%%gxq gﬁgé’a%tgytnveq edients, statin,
B tﬁé&t@g S e
1%8 %Pf ?Fnce:t gf{)n Wﬂe% &1 Is Affe by that o ;h.at
o%?] %ncW ecte at enzyme, rized in

that he release rates o e oremen’aoned ingredients are d]fferent and the
dissolution and absorption of each drug are initiated at certain intervals of time ina
controlled manner.

As a result, the formulation of the present invention is more useful
pharmacologically, clinically, scientifically and economically in the treatment of a
chronic circulatory disorder than when the two drugs are co-administered

Moreover, the combined pharmaceutical formulatmn of the present invention
causes the drugs to be released at different rates, and prevents the antagonistic
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that the release rates of the aforementioned ingredients are different and

the 35 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 40 chronic circulatory disorder

than when the two drugs are co-administered Moreover, the combined

pharmaceutical formulation of the present invention causes the drugs to

be released at different rates, and prevents the antagonistic 7 effects and

side effects, while maintaining the synergistic effect of the drugs. Further,

the combined pharmaceutical formulation of the present invention is
effegtainitedecimtisavaintfierabainios HayinerRdireing: ahdndsuss:

abvartagelsf conbissié minimaraitiatbrlant ey AenBRSERGrNEention is
adrfDaistriptionioh BrainghrySpFigurecldsiionis Afraphniompadnbedissotdiion tage of
correteEbetieeretheationlodibinedsiratiastatistpresercoated tablets prepared

in Example 1 and the control drugs (Zocor(r): simvastatin single pill,

Nozasctiytamlotipiae siggle pill). 10 Figure 2 shows a graph comparing

disseltdion rates wetweerthehamiodipinehsimiastitincombitied between  the
amphiaphageuticaktarm yatisn prephratlintExarmppted 4nafchi(plaridathe the control
dreantreldrios fHacen): simpuastativsinglecfilbhliotiasaéryiarmiqdipine

singlerdilsifigure 3rapavs:agiapi corpaing-disseluiian ratesHeeiweetipine/
sirthes amiodiRineh &b jovasiatinicembinas phaimnaseyiicatifenlatignes 4 and 10
ancpﬁﬁgag&%ﬁgl@ﬁ@é) gé@aﬁ?@iﬁ@%a@%ﬁf@'sﬂﬁgg,ﬁ Memas&@VﬁﬁiﬁiHﬁpme single
pﬂﬁingle pill, Norvasc(r): anilodipine single pill). Figure 4 shows a graph

ngdissalytion sateshetwesn dne Amiediping/atervasiatife amlodipine/

mﬁg W%Q&Bﬂ{éﬂ ﬁ%@ké@%&i%&w&m jpEemplel3and e and the
con%%’&”c? 19 a&ébao @(fﬁo@g% vasaupeingle ﬂ&%‘%‘“ﬁéﬁ(%d mmgwlgm

S'f«‘ QHIE, 2 Show, %ral% 1% ”9 HISSRAION rAleS DEIWERRL  the
n& rca I mes/ta Imva a‘% %Q?UtﬂSﬁ]nf&me ‘?tl ared in
5 O ég J e ¥ ntr uQasc at1r§ Ig}l\{aftatlalﬂél ?vasc
Idl Ie nllalplne S sfe l9|gure owsagr h&z)mparl
Bﬁﬂ‘ﬁ@ @a nthe IaC|d| E{S|mv stag comb i
%gceu aisfo .comparir L€ e?ex git

ipine/

! E‘; H the
Co%‘iﬁab\%r}le%of’d@ﬁ?fchﬁi&‘f e4in S % rlﬁ%)g BED-

thE BHEntaBGNED At EBRS OFSAVAS: 16“8&\)&1%8?1 SPLIgPine
sirpy{ps82 50 FRGUPE 8RN RSB (aTIeRIAHSE iR Exger S a%d the
conprienes th@@m%@m@ﬁtm&b%@m.rﬁ%éfﬁmeaﬂwifeﬂ)& en

exfigtimentahgroupssRiguré o $hisis Fesus JPdneearaiat ifxample 7, which
coERpesimBitap Bsarmplerrentipdtons of simvastatin acid between experimental
roups.
° glgure 8 shows results of clinical test in Experimental Example 7, which
compares the plasma concentrations of simvastatin acid between experimental
groups.

Figure 9 shows results of clinical test in Experimental Example 7, which
compares the plasma concentrations of simvastatin and simvastatin acid between
experimental groups.

Figure 10 shows results of clinical test in Experimental Example 7, which
compares the plasma concentrations of amlodipine between experimental groups.

SRR GH) SRS E‘%{Hgﬁeﬁ i%:% 1@3 eﬁcon

[Best Mode]
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

8

Amended Sheet



10

15

20

25

30

35

40

compares the plasma concentrations of simvastatin and simvastatin acid

between 35 experimental groups. Figure 10 shows results of clinical test

in Experimental Example 7, which compares the plasma concentrations
WEUREHTine between experimental groups. [Best Model A8 HERHH@HS9

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 8 ended Sheet WO 2008/023958 PCT/KR2007/004079
cos@blledetbimapretietermined rate tyapphliyinghetpripeiplepiethef the so-called
chisheaiad pyheandtierapynabibiie xerbbiotidsupdene didgsaiceered so that the
aciéiRIPEIRE gepabibefactiniesebitediigrateAiiectiviout any antagonistic
1nt€?&@ﬁ§’ﬂ"§f cathevvshoul ayrapfagenisiseitieracitinOfdiugsisthas active

JAEAEIAG0R ofibhim PresgRtinyRRAR:CaRRHSehaS AV Brijgyediaiys aa calcium
Ch§1tfri"’léliI b@o&k@‘ lQWeTiIBERERA - AR deaatiy Ly QRYTiFING . & CRIEHIMAMEBINGh zyme, in
sublogkaL PRI hvbighigrgg! 30 e same MeshoTe-RAa0s " @HPenzyme,
anll) i$ AR ATANRA 10ah AN S A 2 whigthe.plstis AesetRdients are
di ?éﬁﬁéxw%eaﬁ%é%ﬁﬂﬁfﬁ%ﬁﬁz%s& ﬁ'}z{h& r@é‘éﬁsg eérgfﬂtﬁated at certain
m’ce aqgn%‘%ti'%% gl %gg% %ﬂ%sdaﬂ%rg{ v(yﬁﬁﬂ té?l@a glstlc effects and
{}Qgpon (quaC %%re '&ga at CS%{t 61 Q I % %@emence in
? d manner, “ihe ygpreve tlng ntagonistic e f cts an

fn *ﬁ%@c Nl FaReE A e sl AR, g% %ﬁgﬁrﬂg&uu@l

il Sion: Herepnger IS proyide e ehJ escription 0 opvridine
&Y F@@ el%cél p1‘r0rmu ?CCO’I’&\In ot e%resent In }{(Pry
7 fh lp el blocker and
stailF, bO 8&8&68 1A ﬁh%ﬁoé’?Pmses a
dl}f}Yé"fﬁ%@éEka‘r?vérﬁ (Iab t%‘n,c%‘l ﬁwg‘ agent as
actiiscr sHarACs R scﬁg}a%vwﬁ % it 51”5& ST SLERH™ 25 2
sumﬂ?@pmmgna CAIRIIRTERHAR e PhISERRFIOMSOWAYSs 34 pdixprples of the
itHagnduciF BT cyksetren lpdsn sl rpiadspie Jercanidipine,
la@mmmmuﬁ@@w@@mh%m%m satisheraphlodiprigrably, amlodipine
or|ercphidiprretisekiipirrcepia bl pisalin therenéanty aecaRame shfraskregrecifically
anfirstipriasiynaledtipidenviod ipfrehasdativansbecpedis $br dibrebppy Hdine, a
calsbmertaemsdf bipdaificRitgfeaniitsdiphily rdakege aihthamiduighee padingecalcium
cherayebbluced as the gitesdropyndingoa iedlA0meghfonel nidekedult weight 65-75
ke rpfefatibl daiytogpgeboictre aifyd iopytiditee (atdinmi gbtch@hhed mg).
blogkerotihe drgserntinvertioia tHomed iffockentaeiaduihwtight65f 16wering
blkeY prefeiablyhi-be-peaahidicntaingddificalapidialadaveighttipot50Blowever,
thiglednitie ditysiopwiliciae bedleiireChanmebbipoker having an efficacy of
loweringsbload Reassute. therpieseni-applicationtsneciffcaliiaesatihedovastatin,
atBrolRdipine. Hawewetatthe presaphiantionshvdsbaibe lipiteddatin - and  a
l?éﬁlﬂ?gdgﬂﬁﬁ‘aﬂ Atle %@@%ﬁ@lﬁﬁ?goﬁf%ﬁhgegﬂ%@a GONBIStHIGRY, lipid-lowering
agtyasEiinglauag BIARESIHR, RRRIASIAIIN FOShaSIatine prvastativention
is %}{,@%{-?gt b rley 5 80 mg for an adult to be contained in a tablet (total weight:
200-500 mg) .

Representative example of the statin, a lipid-lowering agent, is simvastatin, and
the present invention describes simvastatin as a specific example. However, the
present invention is in no way limited to simvastatin. Although simvastatin is
inactive material, it may be changed into an active simvastatin acid by esterase, and
further changed into an activated form by cytochrome P450 3A4 in liver, thereby
exerting a lipid-inhibiting activity.

Meanwhile, amlodipine inhibits the induction of enzyme cytochrome P450 3A4.
Therefore, when amlodipine and simvastatin are administered at the same time,
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pharmaceutically acceptable salt thereof may be used as the statin,

lipid-lowering agents. The daily dosage of the statin, lipid-lowering agent

of the present invention is 5-160 mg, preferably 5-80 mg for an adult to be
wephiRligeddn a tablet (total weight: 35 200-500 mg). Represe, ?&ﬁ%mmo 4079

example of the statin, a lipid-lowering agent, is simvastatin, an

present invention describes simvastatin as a specific example. However,

the present invention is in no way limited to simvastatin. Although

simvastatin is inactive material, it may be changed into an active

At 'ﬂlPﬁXaStat acid bye er se an h{}%‘%%}% e |nto an ac 5l\\F/})aée1 Aier than

Suaeamﬂmaa i3 é’rﬁ f&‘?é“fﬁ‘&%hﬂﬂ&é’ ?F OéHE Bence o
cppoEHRSH eﬂﬁﬁ%%“s%wh?ﬁé%‘faﬁéa%éhaérﬁ‘?& N Gimink %fa% afyéhe same
tl%aerfﬁmeﬁeffée%&tt%%laﬁéefﬁhelwwmo@émggeeee%ﬁ%%&e gt 30%
Ofa IR THTIEBVRETS (PAPTHRF BES0r SER VARSAFR SRS irticslinBaeaRhEs Fhsy systemic
blegrlrtrapanbeinigbattiaraitinansipbrlimsts e iadRmo éytbefitbaebe active
inpliger3an. ¢ierrieda tsighedslctpltidncst thésimvaatin tha: resertgy high
caheehertiare pbsanvastatimer thivavasiatiB it txothre inad oRy £ampeyBpscular
digprstehirblea sy RXelspid-about 30% 5 of the simvastatins(simvastatin,
sinf\astatiayatidsglete thmajoeeneenhionsdtpnoeleploaadt prarebb o adigine from
inhibifiny thetaldbkzeq iy by toetaboiéc R450VEA4 ab dbervathediniritivirens the present
ingeotéteddabmstighdahebilendustisie-retessdt pie Hedesdaagdsighmvastatin first and
caisRsentiation tih sorhastatnbed iy thstatimbh dideastthe dddoet mdyileausetituting a
contstldandliseedsirdikertuatippmyolyeiabiOrbedaintayikesGhetitners later than that
ofdaremantianed problem and prevent amlodipine from inhibiting the full
enzZpatiis/eleiangisRRinwae pirevasiatindntvecdheppiesentdnviiiohrelease
SOpittigs emtamagdiataitrigase Pakkaatraleasedismyagiaibldisal@ftreof and
d@k&?%éﬁ%%@%ﬁ%ﬁ%ﬂ%@@ﬁé@&m@bﬁﬁﬁ%B@rﬂé’ﬂi Big WiH@astatin and
dEQRSIHERRideSORHRIE Tie3RA AN IRIaCiniBe fﬂﬁﬁ1@ﬁ§@@@§h‘£@%ﬁlﬁewm
dfi §1%§r|@ﬁfe%@ fBRb Lo Qfesim I e PoMeheamRAFMIOOHRR and the
ccﬁ( ?f%td'QXEB@Q%&H'H&W@f%ﬁﬁﬁi@tgﬁqr{ﬁl%%&oﬂ?ﬁ%mon containing
madip e tﬁeoﬁg{}'gl EHE%@&%%%% 3& i herR a&dcggt%&egccordmg to a

ﬁ%ﬁéﬂ;ﬁ% ?%?egggnp & %Piglsg&%@?éat'gmon the
a0 I‘IS O 8 & %fs%%{%f\ %'Bpeﬁgg&) 5SS Haq{lcles or
mu t1— o 0 erené%r easer ﬁu 8 regv ﬁ xate elease

: mme release g 8%’% on ro e r I a eb? gﬁ){e moarrgéj
E “pf*‘ B
X .
insQitkiRg frﬂ}graefa.r?ed qut%ﬁ ana ﬁl% r%C Ronpolymeric
CORURREBMBBAGH %P@aaﬁ%gsaf %%ﬁf&ﬂgt@l@%%mal thereof, The

refavaserrdbnpaanieriahdy Heceorrreleddsitess BafePRiMsGpraained in an
aeapm@fﬂ@éeamfewéé p@eagélgaﬁeomﬁl&%f@ee%tfm.eﬁ @ntdfezopyridine,

celitiyaroharmed, biogkrsiuntfciamrareisakes SRRIRs thiBbmife g athe release
centerlpailyneébaswiigient.  If the amount is above the range, the release of drug

is delayed and statistically significant clinical effect may not obtained.

Examples of the enteric polymer include but are not limited to polyvinylacetate
phthalate, methacrylic acid copolymer, hydroxypropylmethyl cellulose phthalate,
shellac, cellulose acetate phthalate, cellulose propionate phthalate, Eudragit L,
Eudragit S and a mixture thereof may be used.

Examples of the water-insoluble polymer include but are not limited to a
pharmaceutically acceptable polyvinylacetate, methacrylic acid copolymer such as
poly(ethylacrylate-co-methylmethacrylate) copolymer or poly(ethylacrylate-methyl
methacrylate-trimethyl aminoethyl methacrylate) copolymer, ethyl -cellulose,
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insoluble polymer, a hydrophobic compound, a hydrophilic nonpolymeric

30 compound and a hydrophilic polymer as a release controlling material

thereof. The release controlling material in the controlled-release part
wmaybessatained in an amount of 10-500 weight parts relativeier28/004079

weight parts of the dihydropyridine, calcium channel blocker. If the

amount is below the above range, the release control may not be

sufficient. If the amount is above the range, the release of drug 35 is

delayed and statistically significant clinical effect may not obtained.

ceEX mé’J est% ethe gnterlc é/trﬂgre'cr)] Iud ggg not limited to
po r\g)r(r]l){ Cetaffnn Et ac t aCI lPr?cliy u}elr de but are not limited to
r% g gg‘ggl ate éﬂ% u ose ace at e i material
)?tlfﬂ%xt Fe 1%% K WaIEnP |n ﬁ;ﬂamd and
fafitiage t By &f %ﬂ? i 8|| &%%re/ bl icarate) glyceryl
st?ﬁﬂ?’gﬁn ?38%% E ate, stearlc acid and a
8 % pan@_f m%e( m% cohol include but are not
%tﬁﬁs aeéyhéwﬁho éthﬁ@@m aﬁlrﬁﬂ]a%]tt%ﬂ‘?nétﬁ&ﬁyﬁgé ereof;
yMEERUIBE da PRICPASH 0BG 238 B A/ KRIMIHBONGF Peeswax,
mig] aféaahéfﬁlnﬁxm%tﬂ#@rébﬁrf?%ﬁ] Badisks. exampiess 9k dhe norganic

mp{ehiebietlitderfaniereampbimriteihdiodel o urraanittashralsimacapnatey dibasic
cadridma fahtgsphiatestnceoteitly, difdrdieoh okidavdrokin imsryanicemarenanorillonite,
veagphan i arenivbreoflrmmpbe used. Specifically, examples of the fatty acid
ani:Eafaftleacifitbstbysiiophidie potyamenotdimiedud ajycatiimited to a saccharide,
a pelmitssterateiylyce yhsieaateteiy ce polyeheriadericetyy patnpelgnethacrylate
cagipbenytinopolglehid estedeitvatidearcarmistuieythpedpieragnideaursédure thereof.
Sexafnples, obthafaty afithalcahohindticdeénbindeetnat dimitest thimited to dextrin,
pEElasienty| ddsehel, petyinaderhpbaiaadytialatie) agthatmipole ghr@atonic acid),
x@sAMResHatdheax iabidediiamnostimited kg Gesygubpylaxstarch, amylase,
aSeSHRNnl AigrReRyaialiRe VX SasrbIRbdH G dhRIBabRNdeieative include but
afeXefplegAldhe inoraaricoppRRInege RdRIBRO iipiipskipialeyl cellulose,
hpEcRARe AalemEer : CtRIEHE) H@ﬁ?i‘%&@hﬁ% ox¥dBoxymethyl
ﬁ%’ﬂé o O)g &dﬁmmh %gd?fﬁ B’ﬁnmﬁélt!ﬁ?lte NERUD ang-atRXturgccinate,
?ﬁ?ﬁ' Jadroahilic pelypeniachdebm ke petdimiadinclude
Sa hare, %ac C '9 &efixéﬂ\;?b@ag\ Iﬁ HE% BaRRQYMAYE cenan, gum
erlvatlve g QQ a%c xar?t@l% ﬂ@?@’&{'\é%ﬁ les of the
pgg{el 1ac':1l t%rran u&et f S<p %8 egﬁﬁng ﬁﬁ Cthereof;
1

acc arl e bu Imite

PR 0 g inyl hol,
Pa &Bmx ﬁ f}%}i{ a'%% r%ft% %C'§id§@;im 7 haronts
i

}ﬁ 1ted to
E%Cﬂ g% & ﬁl&j ;85)?}? l v f]ﬁé %%aé\qgem%{hﬁm&hacrylate)

Cﬁ opyl E’Q peioxymettih cell fBg SO Deliulo Oy et
%%eﬂa SRHR. AURRAS e Rlbples of
tbeug@getaﬁ&afe @%&M&t@ pglatry ey iR gt dimtiiede AnaORIRE]RRe Blycol

Pivloretby lenamipiés Bidiemimaa bR R8s, EXAERISSIRR tRe tTBEsF g polymer
insbude bedargurat tagtachinisarkerraieenan, gum

The formulation of the present invention may further comprise such amounts of
other additives that the effect of the present invention may not be damaged.
Examples of a pharmaceutically acceptable diluent as the aforementioned additives
include without limitation starch, microcrystalline cellulose, lactose, glucose,
mannitol, alginate, salt of alkaline earth metal, clay, polyethylene glycol and
dicalcium phosphate. Examples of a lubricant as the aforementioned additives
include without limitation talc, magnesium stearate and alkaline earth metal stearate
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acasia, gum arabic, gellan gum, xanthan gum and a mixture thereof;

examples of the proteins include but are not limited to gelatin, casein,

zein and a mixture thereof;, examples of the polyvinyl derivative include

but are not limited to polyvinyl alcohol, polyvinyl pyrrolidone,

polyvinylacetal diethylaminoacetate and a mixture thereof; 30 examples of

the polymethacrylate copolymer include but are not limited to poly(butyl

methacrylate, (2-dimethylaminoethyl)methacrylate, methylmethacrylate)

copolymer, poly(methacrylic acid, methylmethacrylate) copolymer,

poly(methacrylic acid, ethylacrylate) copolymer and a mixture thereof;

examples of the polyethylene derivative include but are not limited to
typpotpéthyieneiglyetl, 38 pplyetfaifery dxickeantba reigatrbltheilespdam benzoate,
so@ampies pf theerisogiviayibolymestaasiteletsbipateetior limitety col 4000.

carbementithieforahedatigrof oheélpreueseiventiorimmaydusibier coripeisginuous
phseech ampantsles otheradditivestiyatrthk effectiofitiye gresetimgentionoating a
dilmgdyoyotrbéinkaraagedal Examplesred ophdrenaserdieadly aocepthbie didtent] and
coasribe! pfosedhphtioneckaddiivesi#lr#sclude without limitation starch,

mitheciystatitieteetidase, jactase figiupeses nnamnitatcalginage bsalirepared into
pagtkidineregrimmeidly olayiqalyeihytenedlycotands dicatciumiprasphdteral solid
formxanptés of atukiriganicastihenaforemantioned agditides cncludepwitheut, 1ipid-
lowatitagieigtale stitagnesitmastearate anchatialinagatdiemetalisiesiiatendcbutically
acdypesRIcidatitainc, etahdafioyrshilfiateohysrogenatedrvegetable silogogivish for
dilkenzeatpresadiyrasteantuimaiaiee glysey hppesiea@mpbdtion, while if the
flup@ietbviene@ical-4a0tbsTisncantrollegalanse parbalphesRiesanbulation and
grindelgiomconsistaiab discontinuous - phases el palitles Al giandles, immediate-
lelgggp%rﬁ@ by mixing, granulating or coating a 5 dihydropyridine, as a

cajcimchrinel Rlockar, a@ﬁ%ﬁ@ﬁ%&@ﬂt&ﬂiﬂ&ﬁl Hal eh I cQMMERY part and
anuﬁ%gﬁﬁ{@@@%‘é@«@%%d iivesx Tihe W‘?ﬁlﬁé@sr ?aﬁgd?i’:}ﬂ&ifn@ € PEBSERsition
colERIPNMAY DE-prepaTes i, particles flOranties By REHOMINGe part with
phAGKAALRHRGESSES IREIBRMIARINE 0F 0k Splick RS SHERIBR AMINGmposition
111&05}13?1,&93 drying and granulation using statin, lipid 10 lIowering agent

sugh.ag @est%@ a3, A ASHYE 'Q%Bgéﬁﬂ apd ah E"e‘@%‘%uﬂﬁﬁéh’tm may be

%%Q{E}R sl HH%I abi| 't%l%&'m 2314 é#[@ﬁr%] “‘65’9 a%‘?g hase, multi-
8&%@6?&: q&ﬁ% c%%“% Brt Re-MuxtHEeAna L%%QH%QJ 0‘@ controlled-

rel%%sr% 5 HdVX t c% E_y 1AL 91 Qo%o%e%‘?)"&p (?n may also be

%@P%C Ion r&gy gtlcon?f% eg{ I1ne én & mn g e tgbtlet co%’\cammg
angicp e an am 1 é%r.% e-re eafe IS s@pola e O traFf G{%S 51 Vastatm
|on I’O a %nlstra |on m Il a COI‘] I‘O e re ea e(ﬁa} ted t
531 A rhe |a e relf 1(()anpagct %na i\}v haseslB oSt-mixir ymited to a
g R %F}e %Ol co 1?11 uous % a corﬂgoﬁed release

Sn}%e tng"ﬁjon conflalne
%%ﬁgxg edss gﬂfv%%ﬁu Fma%e%uf*céﬁ m%;%;ﬁta%fea%edsdff%éf 5
J@f HIEBLRER o0 e & i tie” FOPBEHRs:leo5e
OrtﬁeC? a&% nﬁ“tb“i‘ﬁegﬁ? Tt RO iy e ) gse part

“PREparEintg e
o %ﬁagé‘% pafibried ia Sl eBWW@?ﬁHHFéﬂ&haééc%mﬁ additives,
follrel RAORIAHEF BT DIt OPEh %b@wréq%mtﬁrg? ot éablef where

a}i@ﬁtﬁg]creaaraﬂel to each other using a compressor for the production of a multi-
layered tablet.

Moreover, a tablet for oral administration having a structure of a controlled-
release layer as an inner core and an immediate-release layer encompassing the
inner core by mixing and compressing the granulates contained in the controlled-
release part with pharmaceutically acceptable additive to provide an inner core
tablet and by mixing and compressing the granulates contained in the immediate-
release part with a pharmaceutically acceptable additive,

Further, a capsule formulation for oral administration, where the two-phase
release-control is possible, can be obtained by mixing granulates contained in the
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release part and an immediate-release part. Moreover, the formulation
may also be 25 prepared into a tablet comprising a controlled-release
inner core tablet containing amlodipine and an immediate-release

W psageazied tablet containing simvastatin. However, the farotuaton?/004079
according to the present invention is not limited to a single two-phase
matrix tablet where a discontinuous phase of a controlled-release
amlodipine exists in a continuous phase of an immediate-release
simvastatin. 30 That is, a tablet for oral administration having layers for an

relFARREHRIBICIE3RR M & cantietraleasd,Pynmi %éﬁu@&ce@s@mﬁ% in the
colttibgecRmION ﬁ%ﬁaﬁ@% M@ﬂmﬁ SRPR Harmaceu’acally
ac éﬁ%@%’&'ﬁﬁ}@eﬁﬁfﬁﬂﬁ erRdd{iNES. ﬁ?g%ﬁgl?é/ compression into a
dogles ‘ErSP't‘PJ Hiplg-rvesed ahlatwhe B oSS RigLHR IS HR AR release
a9§'2>?r ri@ SRR H‘&ﬁr gdcﬂ?&' i MP e?glﬁ?{fg Iﬁ clief'ubrlcant
zﬁ{%l o ""ct 2 %8&"‘ mimistraion NAYINg A SIS AL s d ditives is 100-
o eh re ‘?am% Y& %?o G%Vel 'hecﬁ S0l {%eﬂ 8"’}% axsg agent.

Bemc{: as ng grr\ e re e e %n%;I reSSI '}H atmn of
COI’] alneg’aﬁ‘l 1 e C n I’O ed r ﬁase Eal’ CeU | a aC&léﬁ) a

L @?ﬁga%eﬁg i @;@ e%?@a%%f i

& %n vt SRR q%%,s include
’6 Ui E"[Fﬁb S AT PR Eée (ERE RO FOPRS, &ﬂaerc pomitol,
2l g0aiBtaaalbynfl 1 ?aﬁ%ﬁﬁ%e%?lta AW iR hethylanRe icalcium

PhRrphAses/ 02RIBBlECa RiRstss A8 dhe A orerRsBE s8R 8@%.8?@1% without
lirpigasismineachy mikng Eralinaee bonesinua vt kispesed fdirrepasaisahlactose,
Plvetirvdensm eiae. reRASY BAPRAIP BsHEym vy oRtt ephathyl  cellulose,
hyslraryerapslfiteilineempatizain sueapsimetiekisnties ofqpevidone and gelatin,
Exginapheacefitisaldagivhegearthaascahstitatersnaassinreieadslisirs dnshader without
lirthia fsymetatidn dredeineineid stardituenth abiseidina digie glyaplate, corn starch,
pdtasricamtcheasthipitizeelatcwliedstaant; alfizvociPre teratsinitmoontofictiBenite and
veagditiveslikiki@s 31000ayeightqayistalithe egiddse 1 Bodveigiptrpasts afithkse and
castatiyripttistbuehiigsagelignBasitiessthediativeligigredientigidithecidleaseslinked
cellahteelisgdn ateriakdieridingelatidiuat; therpresehtingeatignmaydvdinghan gum;
a capgitisedusblameupislohetherspddiine) tndigffdienstethdbthedbfiéch afuch as
sodlie pr esebinveRtianderyinatide damagpibsofanplescaftas the aforementioned
adiharsacadlicil ywigesptaieigituantiak thaafarementiensdiaddiiveskaline earth
m@ﬁiu%ai‘mgqy Emiiatiamsiaked), dpicrosrySlading e INeRe glatiRse vegetable oil,
so@Hﬁﬂ%‘eﬂE@é‘@' ghanlginais, %Fr&frﬁ% RR-EFBISSle&tBbe and polyethylene
9&%@!&?”@9&%@%‘?& HQE;DQQ 19 BXITRIES Qjc@{rﬁjﬁ&ﬁ&tﬂ% agents
Qreme s include without 15 limitation starch
?{Pc%é(ﬁ H% i%gg%é 1Hég«@é¥f ég r%%ﬁﬁh?as’tgﬁl l‘o'ﬁ%oi%ﬂoxdal silicon
Oc}/i%s( \Qaméf%y Q0% ?1t H éﬁﬁves the
Fr{? HRISRY, i O%Sgg SI aial gﬁmdséﬁ:t 'ﬁf% gﬁ\%&%yé 8&9 es, and the

8?eW|t o P( 1I|m|tmfa(¥n sﬁarc %Snt ure(ggement;lﬂa L1 so%/g&

éﬁ’ ? o, eyt comprisé a coatin PR e Surface of the
ta%tl P 1s, the arnlo ipine/ sxmvastatm combined pharmaceuhcal formulation
of the present invention may be formulated into an uncoated form or a coated tablet
for better stability of active ingredients.

The coating layer may be formed on the surface of tablet using the
aforementioned ingredients by conventional methods such as a fluidized-bed
coating method and, preferably, a pan coating method.

The coating layer may be prepared by using a film former, a film-forming
adjuvant or a mixture thereof. In particular, the coating layer may be prepared by
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20 potato starch and pre-gelatinated starch; clay such as bentonite,
montmorillonite and veegum; celluloses such as microcrystalline
cellulose, hydroxypropyl cellulose and carboxymethyl cellulose; aligns
wauepsagssstdium alginate or alginic acid; crosslinked celluloses suctv@soq079
croscarmellose sodium; gums such as guar gum and xanthan gum; a
crosslinked polymer such as crospovidone; and effervescent formulation
such as 25 sodium bicarbonate and citric acid. Examples of a lubricant as
the aforementioned additives include without limitation talc, magnesium
usﬁ{ argigiandsalkaling.aah meldl stearaRips PP ntdity BiCodRR¥e  and
%ﬁo&?ﬂﬁ@g \B081aRIg Ol e POLIN DRI % » §ediimieanikes, lipids,
i & dlyeaivlpongsteaals angdpalye @0% Q%H [ cellulose,
&@Cﬁ%&&? %99&@@5%2? Pes.sueh @ ?RJQHRQ ﬁﬂﬁ@éﬁ? a%%%m.fomung

E u ery may sed mlcrocrystalllne cellulose, sodium

ﬁm O%S eg%@ Csligen sy %%qquasmm SISP85 wit of

tota?wia}% e a dd e preﬁent invention is in no
orementioned a e usag

By mebeg e%er#n% R A b 5&?“ o preped

m?%n’%tﬁ St ea oa u er Co%aelznéu ffine and

sx%\fﬁéﬁaqaﬁaf Re H@ %TS ﬁ?\ Ha Cegﬁémt e’evening,.
forilSEorT OB RRE PR 38} tﬁn?ﬁ?n& E?oﬁﬂLﬁ At ﬂrhnagla g drugs

SiTBHHRBPRLE DA paB 18] ERAEr T BB HfgiPHcly With time

iniaRaty réseeﬁfeﬁa@z fd’r’ﬂﬁ‘éﬂ"@?’?‘ﬂ‘i&%‘u#&é@‘%ﬁwe‘? Rﬁ%‘geﬁé mvention has

adyRIEIBENIS r@é%’@%@ﬁ’t@rb%gﬁ%‘ﬁ’ﬁ@nﬁrﬁ]‘é 8 gfit to minimize the
sidigiieffestipad resreg ribasH ke srerachE, th@p%m%iﬁacrﬁéf%ﬂ befygeen the
drgxgating layer may be prepared by using a film former, a film- formlng

ad)fient efministerectrenally, Ihpaseeinethe barmAgRyeH raypalation of the
presephinHdnyi ABsIME'L 0081028 PTIYRR Z GTUCHOTIN a5k glentasgaore than
8&%3Mamxmkaotmhyﬂwxypswyimetﬂwcenalb@gzandmwmm;spr@bwﬂodlpme is
sudfitlidotle, saechallielt derivativealbolywisyirderivdiich, Wwegas, Ipidnyugelafter the
adanthismikiomeasiaiimrfonme oipelwetetend §llooksstfiyt thwdsgnistration does
n@lysedeé siiaoilimidxidendietyb phthkidipiand dinixjoreehmrkofle aimvastatin
refidmsdorming fadjoventiThetedatinglayewistpreterecHdorberndrizanetidneleased
araB1PeNRLIbLAPihe Wt% abitetakeeighm obfheitabienoiaieinfihd hours after the

aGomRed pharmaceutical formulation of the present invention is prepared
intg: - gigleHeOprbiadiRbaRmaSs eitidabiorasiatiast aaisining:eyniddicinempares
tlﬂ@nt‘iil&% aslainasantysinaeesinninisndinaye atnuRiBEevaNable statin,
—Yo%é é éﬁé‘ﬂg m@ﬁgtmrﬂﬂg) Wiy D8i6APRMet® co-administration of
‘ch O-am ?v%ﬁl%? dUgs, § HligRa Y-YeitefiaseRhiiercially available
d%w@x%' g‘ﬂg?lq'% gat r&%ﬁ%p RHAUWIRAHBE plRENRSIReL omBIRgd, as an
expent e e(% tiga or it'o%mf &ﬂgﬁ Vgﬁﬂgﬂlgﬁﬁtﬁg\’gptﬁﬁeﬁcﬂ{'\mermaﬂy
avgf];ﬂl%w ru S p 4 5' e%}ee Ng ; ggﬂ m&%thﬁm%hannel
e K onoﬂe‘xerap alyuss the 's':ité%g&fec%té‘c the release

rate of tﬁe rugs a1% the same asina combmed formulation in the present invention.

As a result, it was ascertained that the chronotherapeutic group shows a
remarkable improvement in therapeutic efficacy and safety than the simultaneous
co-administration group, and that such therapeutic efficacy and safety seemed to be
partially due to the changes in the plasma concentration of drugs and partially due
to the full synergistic effects of two drugs.

The present inventors have exerted extensive researches to find effective
methods to formulate the combination product of the present invention.

The combined pharmaceutical formulation of the present invention may be
used for prevention and treatment of hypertension, atherosclerosis, hyperlipidemia,
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When administered orally, the combined pharmaceutical formulation of the
present invention shows an immediate-release of simvastatin and
releases more than 80% of initial amount of simvastatin within one hour.
The release of amlodipine is 20 sufficiently controlled in a small intestine,
which begins 2 hours after the administration, and the amount of release
until 3 hours after the administration does not exceed 40% of initial
amount of amlodipine. It is preferable that simvastatin releases more than
90% of initial amount within one hour, and that the released amount of
amlodipine does not exceed 30% of initial amount until 3 hours after the
25 administration. Further, the present invention discloses results of a
clinical test, which compares the therapeutic effects of (i) a single
administsatien-efee@imnlercially available statin, lipid-lowering agent
(siyvastatin20-vegidi)ia sitwltaneous coradifiniliratothetdiewing Examples.
xERIIRERciRlY avaiable statin, dipiddowednt agenieandre eanamesciatlyey should
nofMailahle-dedikydrapyiidine seaieiviichanaaltlocker{arlodipine
besylate 5 mg) and, as an experimental group, (iii) a chronotherapeutic
agminisiratiop abthe amners %@t\éaaamem ilipid-lowetingeagent
and the dihydropyridine, calcium channel blocker. The chronotherapeutic
adminisiralinpy@s,se designed Hialtbg releasedpde of the drugs are the
S%@@fﬁtﬁi@ﬁ@ﬁ%ﬁ%@?@Hlﬂ@ﬂﬁﬁt@ﬁrﬂﬁ%@a@%@im&e%@ﬂﬂ&e as shown
in FERHItwas agceripingt thatsheschrnotherapguli o SHOWBIR cone mixer.
TheE X mlewmsp ﬁg}é%l&?q}l% tge?ﬁﬂg%e&@%@{ M%%ﬁ@@the Glatt), and
spT r% 1gpeRus GRiAgMINRLALO A&ltogﬁu@ggsﬂ@lﬁﬂgg therapeuticyefficaeinethyl
celnDs¥ %%yég? eé? g} 189” I:P th ?19@ ges 0 theRlaSNAbined with
calfbom T gi a‘% IR%@&‘ Sét@gfg’t@t%ﬁﬁ ectele cone
mied CHE .40 the ng bl 'Wa%“é%% @ays?e %%rt%i SHAAMGISSRAAIRIRC 35
Se oﬂ'%)ﬁ g clive eldf ) aevolrtrl] oat ﬁm @Iﬁﬁ%p@ 5Q E!“%aBtgée%th a
|on 3 cor'ﬁuc g armacedtical formulatio n%?sent

haFn\?en ion ma & used for preven ion anof treatment yperten3|on
athe oscler03|s rfy erli ‘;ggtm[la 141[Mode for Invention] The present

)&ﬁ%ﬁgﬁa@ 8n Oaéfg%rg%re S ECI Calt%%r}/?\%l‘cleo%%lloswlﬁg} "W& 0ss" nd mannitol

sy eh Vﬁ%f%&h%t g e SeonE of e i ”Smﬁﬁtfugh-‘fpeed
mtﬁ%nt rg Toﬁrg Hfﬁso vm del‘o%}gflrg me gleccellulose
T 2P eea 'otaB b RolBHsE mtmg R
B P%thﬁbr&&ﬁé ki .%r%%rys 83 g ytn a No
Z%W@Mﬁt GRighsk %&e%\gea \ﬂﬁ“t‘ﬁ% bY %’5 %Fét}gl HE; S [eve. The
reRlRliiIE EEHSTRIREE THREhIK & ?h 7 BJéB S‘fa R gyecoiate
angt srliRitsH (Eien diside), At f%ﬁ gg/éalwtf#] WhGRASSEHA fhpprate using a
dethleseesoigdn of hydroxypropylmethyl cellulose) to prepare granules,

and dried. The granules were combined with 15 carbomer 71G powders,

and) ﬁ@(@ﬁﬁﬁﬁﬂﬁ%é@ﬁé&ﬂﬁﬂgtearate with a double cone mixer. The

reSUHENEPMIRATHE QRS COPPRBSANUSTHIFR FOlkn eBfpbrEss o RiéRly, and an

oSejohypararpiRin 5f SOTIIO NP IIALREASY T rovidaarieter for the
piwilliciion of a press-coated tablet (RUD-1: Kilian) at a speed of 30 revolutions

per minute(rpm) to provide tablets with a hardness of 7-9 kp, a thickness of 6.0
mm and a diameter of 9.5 mm, film coating layer was formed on the compressed
tablets both by using Hi-coater (SFC-30N, Sejong mechanics, Korea), thus
producing a press-coated tablet.

Example 2: Preparation of amlodipine-simvastatin two-phase matrix tablets
1) Preparation of amlodipine conirolled-release granules
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hardness of 7-9 kp, a thickness of 3.0 min and a diameter of 5.5 mm. 20
2) Preparation of a 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 mixer. A
binder solution prepared by dissolving hydroxypropylmethyl cellulose and
citric acid in water, and combined with the mixture containing the main 25
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. The resulting mixture was mixed with butylatedhydroxyarusole,
sodium starch glycolate and colloidal silicon dioxide, and finally mixed
withdnagresish stearate osngladiouseuwdneinixey, s3018)Complessisrshown
in andleoatingd hizcainpotitioMeonprisingamihnencore domtainingre was mixed
us@pladipine andrsomouter tayetetontainingsivvastatinwas-tompiessedure was
gr Asing-aicesmyessalier theprotlctitinoéeeprhssdcoatéd” ableth(RiJIBedm dryer
anKili2p) at@sperd Tf 36vevolutions 35 per minute(rpm) to provide tablets
with a hardness of 7-9 kp, a thickness of 6.0 mm and a diameter of 9.5
mg),ﬁﬂg@&g@r%ggkaggm@aﬁ@rg}e@@aghe compressed tablets both by
using fdtcaaterd SRe30Ne Salangsmeet aniesodiprea)irtbusl ptogusinyraannitol
as RIgsS:eaated iablef A0 FampleR: Preparation ef-amladipinessinyadiatinspeed
mi¥p-Phase,matiixdablgbn lyEyeparalinniotamindipinegoniyaliosrelepsemethyl
ceBiARLles 1 Aan . ShepiPiedetermingd simeuntsiel amiogipine-and the main
indlerecystating callulose asishawnyia I@M@lgéﬂe@aﬁ'@\lﬁﬁ&vﬁﬁlﬁm 38cillator
%]1 Ef\?o“%%?é%g XHSJ%MGM%@%%H%&M =RRRAR N0, 20 sieve,
Aanigh-she m%e%l;' Hﬁ d;@yriure was granulated using oscillator
wrt a No. 20 sieve, dried at 60 C using a steam dryer 5 and sized with a
N %p g,fr ve, 1@% Qggqgnogﬁmgggtlagn granules Predetermined
anﬁf 2y c%%lt nygicrocrysialline callulose andmanitolias shoywa with
sofmm [ "r%b ¢ sieved with a o, 35 sigye andipixad Using ahigh-speesh with
a0 mb er solution was prepared by dissolving
ﬁlox mﬁp me’thégltcellulose and |c gc H gte(gta&q 99¥H§P8£@91W('MRC 33
saoug oL etgr%n%’n ISR e i o
7§ﬁ1‘} 0, 11(: <ne @ c:f’i amet 1Q é)%' § k ﬁtlr% coating
ste ‘% rou fa sreve 1d. mixe

-30N, Sej
1al§?ﬁ Yaﬁ?d |so e rE’Sos xm >c rsrlr?) assion and éoatlng The 0 ©

BRamisy nRVES T gc‘fwusrﬁ’g "double cone mixer, added with

sodrum starch lycolate an | co ollojdal silicon dioxide, and finally mixe
Example 3: Pge%/aaratlon 0 ocigpame s%mvas atin two-phase ¥ng11n‘1xc’Ea\pJ’ fets

1) Preparation of amlod1pme controlled-release granules

Predetermined amounts of amlodipine and microcrystalline cellulose as shown
in Table 2 were sieved with a No. 35 sieve, and 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. After the granules were dried, they were coated by
spraying a 20 wt% solution of Eudragit RS PO in a 1.1 mixture of ethanol and
methylene chloride.

2) Preparation of simvastatin granules

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
mixer. A binder solution was prepared by dissolving hydroxypropylmethyl
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 butylatedhydroxyanisole.
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magnesium stearate. 20 The final composition was compressed using a

rotary compressor (MRC-33: Sejong) at a speed of 30 revolutions per

minute(rpm) to provide tablets with a hardness of 7-9 kp, a thickness of

6.0 rrun and a diameter of 9.5 mm. Film coating layer was formed on the

compressed tablets using Hi-coater (SFC-30N, Sejong mechanics,

Korea), thus producing two-phase matrix tablets. 25 Example 3:

Preparation of amlodipine-simvastatin two-phase matrix tablets 1.)

Preparation of amlodipine controlled-release granules Predetermined

amounts of amlodipine and microcrystal line cellulose as shown in Table

2 were sieved with a No. 35 sieve, and mixed using a double cone mixer.

30 The mixture was placed into a fluidized-bed granulator (GPCG 1.:

Glaftysvmdisiprayednpits e dirdet soidtigh (an agueous solution of

hifdvoxppropyhnethybstéduloss) oipreparergrandtedlAftenthengranylieded with
soditere gried, teyolwerenndatetl diylaspibiyiny di20dnt % sdlotiondfEtdragignesium
steStPWingea Tl nixteré wfiethanol and methylene chloride. 35 2)

Pigparatidncofrgipprastatinagranues<dsedeteingned amguntsigfressor (MRC-33:
Sejsipyastatispsaitrocrystatindueditiio perandmas(nitol) as showitlin thables 2with a
hardigeessigved withnaiickrabsigve @nehmixet uginghathight-Sgeatnmix@imAcoating
layBindesssehutioni was giepaedhyssigsehbingshydnxyplopyteetiyFdo0N, Sejong
me6BHHlosS@MELGitie agidiuwatetapdbbasinngwithithe mixture of the

main ingredients. Thus obtained mixture was granulated using an

ossillatpromitie 2 Neat 2 ey 8Eastal-60-C d4sing ansteamydiyer gsaund

withradar A sieyanandimixedomibl ubvatedbysdyexyanisole. 16 -1 -A

Qbrafetd Raskmbing: tomPresEionARd seatingrHeyekiained compesiiomown
in Mas ixgd:using &1double eopeIixek AdgedWHR ASREM-SERIEBe cone mixer.
ThaVeRlaleand £ollgida) silican.dioxids; g mixed st RMAGNRKIBEL Solution of
hy SIOHAIEY l%&?l%rﬁﬁ@?éé\%& Lohhe finglgem pm&&m £omMEyessediried,
the g, [8 B4 $RMBIETRE s§ﬁ,{%g) (ﬁtﬁy@lﬁ’@? b3Piravalytiensulose
ph ARG RINEEPML IO RIOY 8&%@181%\%%1;& fanessighids kl%@ thigknessanules

weft A A AIRTIBIRTAL A Ik T &ga@mdamw@s formed on”
the compressed blets using Hi-coater (SFC-30N, Sejong 10 mechanics,

%%18509}150}99 ol h@ matrix tablets. Example 4: Preparation
?fo é? cf e %tata %yi ESQnale‘cﬁ%& E 5%%%3@1@‘56: and mannitol

pln N0 e eas r pe
as S‘H‘% mlgr cfﬁg ;%Iln e uI\(%cng a own 1g %@ggolﬁ,% %Eag gsethec}
EF 32 sieye, ml leo USIﬁt O}gj c%r?]e mlxe{th ée r%x'x)fx ggthe mazfn
cel, Q} ?/Péda{}v C ution (ah aqu ueous s]gI% ion of
mw 8% me r]( % c{[ e%r Xﬁﬂatehd usmr%ﬁn oscillator
We?el\&?e@ 1eve ﬁ reoe ugle %rg’c 5{%{‘ ryer an gl% Wit a No. 20

sieve. The granules were mixed with butylatedhydroxyanisole, sodium starch
glycolate and colloidal silicon dioxide, and finally mixed with magnesium stearate
using a double cone mixer.

3) Compression and coating

The composition was compressed using a compressor for the production of a
multi-layered tablet (MRC-37: Sejong). In detail, the composition comprising
simvastatin was input in a first power inlet and the composition comprising
amlodipine was input in a second inlet. The compression was performed under
such a condition that the interlayer incorporation may be minimized at a speed of 30
revolutions per minute(rpm) to provide tablets with a hardness of 7-9 kp, a thickness
of 6.0 mm and a diameter 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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they were coated by spraying a 10 wt% solution of hydroxypropylmethyl

cellulose phthalate in a 1:1 mixture of ethanol and methylene chloride.

The coated granules 20 were mixed with magnesium stearate using a

double cone mixer. 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

25 mixer. A binder solution was prepared by dissolving

hydroxypropylmethyl cellulose and citric acid in water and combining with

the mixture of the main ingredients. Thus obtained mixture was

combined, granulated using an oscillator with a No. 20 sieve, dried at 60

Corsimgple été’aﬁpaiwé@lal@é agré@ﬁavmrﬁamf@smwst@%méegraﬁﬁuregﬂbletq

wierBmexedtiwito batylatsphydrorianisdlecksodiugrastaleh 30 glycolate and

colleitiak silivoni dioxide andfinkiyi mixe dwith inspresivirstealiatesasinghown
in FatibuBleveoneievixdrwa) \Gohipréssiory andrebating I helograpbsitidn wag mixer.
Thecamptessedasiptpeedoimpresstiufdithé-prodygrtionlefa §5Aki-layeted), and
sprigliét (MRCa3BiSkiong)ukivdetail, thgucompositioiocomprisidgoxypropylmethyl
cellsitos@statin spasdnpeiiiea. firgtfpowbryinlet rdgivectmpositionatedpyisipgying
a 1amledipisiesias diputdrogacendrineiyTheltdmpresstonavasperformedture of
ethindesnsuek tgenditivivihiit the interlayer incorporation may be minimized

at a speed of 30 revolutions per minute(rpm) to provide tablets with a

haygness.akiéddaiathickAass40u06.0 mm and a diameter of 9.5 mm.

Fitm gertinghayeimwaslersiecontheiapmpressestsdbtetsalisingHiredatemnitol
as $BEGrIRNFBRI0Ng e Chanigsvikarealdes spradushgninatii-layeredhigh-speed
miXebletsa 1%;{A-d Brriguvh pExanapler&d Phopaiationidl hydroxypropylmethyl
cel BNQHIRIRE - Simyastatiniva-phasednatbaiphiets wPreRaraien@f of the main
mg@@&%@neﬂ%y&u%@%%@@wgSg?éfﬁgﬁ't@@nﬂ’%ﬁdgaem%ﬁﬁﬁ%r with a No.
o0 giediping apdamieroenystaling celese A SHAOWA L TABI@E@ WarE and mixed
withl®) l\ﬁqgaﬂyl}jpo,%gﬁgy@ and mixed using a double cone mixer. 5 The

mixture was placed into a fluidized-bed granulator (GPCG 1: Glatt), and

a5 \Mﬁzlﬁob'%b@%%@cagﬂagus solution of
%%{QWQR}! ogﬁ JiHlogg) I preRars gran s SpRMEANiNgethgdded with
Ocﬂranul%s UE 217%% r@@ﬁ&ﬁgl R0 WA BAHUUOR A mixed with magnesium
osxt

0s¢ phthalate in a 1:1 mixture. of ethanol and
5B ll%gs%fds'{@{ tQtip,ar l&'@x%pressor (MRC-33:

%@ts VO Imv &‘ %9{ tﬁ'! Qﬁ,@ taanﬁjets with a
%ﬁowghfeb %wg a%nexaa &W&ﬁ? g&%@ o5 0 i
%gi\iy i 1lgeea89a%‘ilotn Wg% r%)agg t ry FEONRg Sejong

e 0S€ an C|tr|ca r and omblned

lay dv
}ﬁﬂﬁg%@% hE A ifgre |é)n1ts Rt |ne ‘mixture was
gra””'atiﬁeé‘sgrga%%oscf’#' t it pni\('aoc,n%%%'?‘{i(e >, dried 2190 G uRipg A

Preparation of amlodipine con’troﬁe felease a3 ayer

Predetermmed amounts of amlodipine and microcrystalline cellulose as shown
in Table 2 were sieved with a No. 35 sieve, and mixed using a double cone mixer.
The mixture was sprayed with a binder solution (an aqueous solution of
hydroxypropylmethyl cellulose) to prepare granules. After the granules were dried,
they were coated by spraying a 20 wt% solution of Eudragit RS PO in a 1.1 mixture
of ethanol and methylene chloride. The coated granules were mixed with
magnesium stearate using a double cone mixer.

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
mixer. A binder solution was prepared by dissolving hydroxypropylmethyl
18
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with butylatedhydroxyanisole. 20 3) Post-mixing, compression and coating
The obtained composition was mixed using a double cone mixer, added
with sodium starch glycolate and colloidal silicon dioxide, and mixed with
magnesium stearate using a high-speed mixer. The final composition was
compressed using a rotary compressor (MRC-33: 25 Sejong) at a speed
of 30 revolutions per minute(rpm) to provide tablets with a hardness of
7-9 kp, a thickness of 6.0 mm and a diameter of 9.5 mm. Film coating
layer was formed on the compressed tablets using Hi-coater (SFC-30N,
Sejong mechanics, Korea), thus producing two-phase matrix tablets, 30
Example 6: Preparation of amlodipine-simvastatin multi-layered tablets 1)
celRrsaration oframicidipine wortroled- wheaseingerledbtemmiriade of the main
ingarmbemitsiofaamgdiyinedamdaricrddrysatiineedlulossasvaiogmnin Aablesng an
osallbre sieuddawith. ANoe 85 sicve 2ant Plixesinsingtacdoubiecend mixend with a
NoT 8 meixtere Was sprayedswitieia binged sofiffiohygn=dedepdsosghutionof 35lium
stabhyldrgixyptoiyimethyl cetalosié) to phepade, granu lésalAftentheigraiulesignesium
stewiere dsied,atbeyhietercoateeiby spraying a 20 wt% solution of Eudragit
RS PO in a 1:1 mixture of ethanol and methylene chloride. The coated
gEDiespvess snixed wittingagnesium stearate using a double cone
miptey . behppRreparation ofsirevastatiidayerBregeisimined dmeuatiiofion of a
mEvastRtn, o qyRalse celivhese and mampnifothas shaposifdrakleprising
sineERSieVeehwith;aNan3a Sieve phddnixetbusing athigh-speeditiixefoMprising
anfiESeoWONWaS Prepakedy BissolvinghyskoxyRrapylmethykidMed under
sufinnalaadiShesakealuiaserrRd Gitdsaeithinonately sadGambiniagwiteiel of 30
revBixtbaOf dhe-Mmain (naredientsnia dishsRegH ma@aﬂélay%pmﬁw@ thickness
of B WaTOrRLIAIREUSHIGaN nasCillatgrWitBAiND 120:5ia8s dtegal & the
cofipSiRgR ieam dnser andiaroupd watirasiNe, 2Q;sieyenRRGIREUIRSrea), thus
prmgﬁglmwﬁ%gfgw@ig@ydroxyanlsole sodlum 5 starch glycolate and
colloidal silicon d|0X|de and finally mixed with magnesium stearate using
a ﬁ%‘a gong %%h%%m&& AR and,coating, The-FopRasilien was
Pressedius gggf%g@g glglp&productlon of a 1o multi-layered
ta _HMRGRLG §ﬁ{8ﬁ9)cs S‘f(l%%l 2 COMAFHLOR-ComRT ﬁ@gellulose as shown
ln%'“%?\fé‘at%v&w%%%umﬁilﬁgp v@eaﬁa%%a 'goabﬁgr@ry&f@gmxen
3 g&ﬁu@_ S0 el RSIREH!
% tion that the mte;1 &ﬂc%@[%tg)
sPLs & T ﬁ?
O revolul |ons AL nu eO\Be(r)Vlg%é t%e W 1e coated by
r%xgpro Iinmetm cgﬁlml%se { ala‘ce m a 1.1

ce@u cfei 5%%%@% Lop sg

f\ﬁ%c}fer n en orl esse UISI ele m1xed with
m rrllz_ éteb r:eha}%lcf ) %ea% tgrlrjls é) rodalg:lné }{3] lﬁ X usmg a rotary
%58%%3 ET%GZ, sﬁe}}’g% ra IOI’] ol a % gvﬁ simvastati |n

ComBIE atarateo utions per minu e(rpm to provide
tablets Wl’[h a hardness of 7-9 kp, thickness of 3.0 mm and a diameter of 5.5 mm,
which was used as core tablets.

) and

ngtﬁwﬁéemyl

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
mixer. A binder solution was prepared by dissolving hydroxypropylmethyl
cellulose and citric acid in water, and combining with the mixture of the main
ingredients in a high-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

Compr 885101’1 was performed with a compressor for the production of an inner
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20 1) Preparation of amlodipine core tablet Predetermined amounts of
amlodipine and microcrystalline cellulose as shown in Table 2 were
sieved with a No. 35 sieve, and mixed using a double cone mixer. The
mixture was introduced into a fluidized-bed granulator (GPCG 1: Glatt)
and sprayed with a binder solution (an aqueous solution of
hydroxypropylmethyl 25 cellulose) to prepare granules. After the granules
were dried, they were coated by spraying a 10 wt% solution of
hydroxypropylmethyl cellulose phthalate in a 1:1 mixture of ethanol and
methylene chloride. The coated granules were mixed with magnesium
stearate using a double cone mixer and compressed using a rotary
cogomplesgoMRCE B3 ejong)at of 18 b dolvesititisnsparurtaue(rmsing the
antmpipividede tabletsiwdthla handpessioh z@kprishigksiessof3i0 pmarantar core
andiameteteofl5yemmaspatticle lwasoupenk adecaréatabtetsitR) Prepdratiorvdbf’-9 kp, a
thiskmeastafirolayerRreddtermiedemonints. of simvastatimpaticrdshstiliihe Sejong
meelinpselandapahnitoh @hasmghonr irFablel2twere sieved with a No. 35
sieve and mixed using a high-speed mixer. A binder solution was
prepates oy disselvitighydrxyptopylersihiyla caliilosaand gittibreid in
waterréndcominiglwdth ihe dpixtislofsthe main ingredients in a
highegpegehmixehhbustoRiRiRah Mipiwenas-geanttated tsing@dlose as shown
in gs@llatonwithaeMed 26 sieve] slrifersatl) Sndsingkadsteany dryrfaé cone mixer.
ThArohine Mathaa 40: e LR sieverol Rergranuies were@ixedwlihed with Kollicoat
srRButYatedbysdrarvanisele Hsing a-idewRlesane Mixero3) &emprassiohaBehnules
w&ealingiCemprrasion waripRiiarmed withsg-cempresserdardha.nreductionnixed
wiflh ?ﬁigl{@[u g%é@?d%@%@ﬁ%‘%@&@%ﬁé@@% (K- &n&@@ﬂ)p%@séét@@ﬁgg rotary
NS AGE PHNLLSINUS RALRS sAMIRURING: FOpR LARIBLANAIRE to provide
talﬁ@@ppﬁﬁ'%nl{%ﬁﬂ}&%@%g ?'mwtﬁﬁimr@é’df‘@% GORE oA ARIQHIEIIAYE’ 5 mim,
wl(?&P%EY@Xd%Q&X‘%Pe@blet with a hardness of 7-9 kp, a thickness of
0 mm and a diameter of 9.5 mm. Hi-coater (SFC-30N, Sejong 5
%?ag&ﬁecﬁ)sm':}ﬁs@ﬁ%i}ﬁ% inner core tablets. Example 8:
g‘ﬁ{ é?x@u%e@lni IlQ]!’Rg &@W&@M’cﬂﬂ%&%@}@&ﬁﬁe jclafu?&%rgﬂgr}xgnmtol

as q’kT{'o PR %iﬁfee é ?Ess?erx? ¢ R?r‘i?ﬂ”&%c?'@? %%eoéﬁﬁ‘%%@ﬁ‘%ﬁﬂ a high-speed
m mlcrOCAygta Iqeso U.(%lO’l asps (é\év ]b 11 %V@rc?r Slevgzc(}:lwvyllme% cellulose
a c1 c at@r.lm fllj Yard & é}o e G8 et@ 1><t x@? au??nqedl nts in a
hilrg—rs(? eiu It S%%l ngxe m me %r g gm art oscﬁﬂx or with
{5 u%{rlgC?n (o) or.wi a S ve tert % atr}lu e&xo Eéemeve
veWere rou ﬁﬁﬁls )é ranu es,were or
Tl}‘f‘]&%‘ agnééefum S earatt% Usih JCPOLYD é}%%ﬁél?ﬁ \Gof S0 ¢ cone mixer.

compressed usmg a otary 15 compressor (MRC-33; Sejong) at a rate of
3039&87&%?%18& %}8 Q&? rovide tablets |th hard ess of 7-9

eEt ecpé)?grgspﬁﬁ,] g& an inner
Coé%r??éi‘:ﬁé{%U Eré?h?é“ﬁo%&%?ﬁ?v%%fé?uﬁﬁfé{%‘}“ms Pe’“ mmute rpm) using the

amlodipine core tablet and the composition comprising simvastatin as an inner core
and an outer layer, respectively, to provide a tablet with a hardness of 7-9 kp, a
thickness of 6.0 mm and a diameter of 9.5 mm. Hi-coater (SFC-30N, Sejong
mechanics, Korea), thus producing inner core tablets.

Example 9: Preparation of amlodipine-simvastatin two-phase capsules

1) Preparation of amlodipine controlled-release granules

Predetermined amounts of amlodipine and microcrystalline cellulose as shown
in Table 2 are sieved using a No. 35 sieve, mixed using a double cone mixer. The
mixture was infroduced into a fluidized-bed granulator (GFCG 1: Glatt), granulated
by spraying a binder solution (an aqueous solution of hydroxypropylmethyl
cellulose) and dried. The granules were coated by spraying a 10 wt% solution
prepared by dissolving hydroxypropylmethyl cellulose phthalate in a 1:1 mixture of

20

Amended Sheet



10

15

20

25

30

35

40

20 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 mixer. A binder solution was prepared by dissolving
hydroxypropylmethyl cellulose and citric acid in water, and combining with
the mixture of the main ingredients in a high-speed mixer. Thus obtained
mixture was granulated using an oscillator with 25 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 Compression was performed with a compressor
for the production of an inner 30 core tablet (KUD-1: Kilian) at a rate of 30
ethaewvbhutibnsepeylaminaté(mpds) using the amlodipine core tablet and the
composition comprising simvastatin as an inner core and an outer layer,
respretvuelyido pfevidensidéibletwities hardness of 7-9 kp, a thickness of
618 ¢sdmnandsediameterrob Srmmsthtiscoaten (8FGH30Ne Sejjorigse and mannitol
as dAechanicsalilerza)ethusepradudihgniier ¥practabletd, B5Esfamplended using a
higRrepasationef amladipiee-sitavastatin taeeghasel capstiles i Rrepargtibnethyl
cellof @mlodipine canttolledatelease grathilesiRretdetermined amountsofredients in
a Tasmledipinenandrmisrogiystallineicebiigserasshitwor ivifablenoartdsieved The
graieiRg a/bNe. Bheslena(MiRekiising addenhleyconsmmixeruitevAl mdiwreo sieve.
Thavagtrodueedinie.a Huidicedred graydlrion(GRCGdisGlath@rénalateshixed
usﬂ%g SRISYHE @&Rhingdetsolution (an aqueous solution of hydroxypropylmethyl
cellulose) and dried. The granules were coated by spraying a 10 wt'/'o
sg%g&ﬁr@@ggglgyégﬁggmg hydroxypropylmethyl cellulose phthalate
ina,d ednidie-0f. 29:AiBH decpheet athanohandimeltiylene shlesides 2) and 2)
wab reRaration of simvasirtingianyies-Pradeterninedamestiisaf starch glycolate.
The Myasiatin, fmicracrysialine cellilipse and-manpitob prasshavauingfable Zoidal
sﬂﬂ@fﬁ{%ﬁﬁ}/&g é‘}{&hffi&&i& An3iguRandmbed;and é-fé%f?ageys' ng,a rBigispeeskture
wa@“ s{ LdhPinder solutiompreprued ydlisslyin g@xg FRYPraPYREMine.
ulose and citric aC|d in water was combined with a mixture of main
n fed'e”éslt? @4%9&&8&%@ ixshoanyiated ysing. aR.psGilaten with
arﬁetlgﬁ-g gmgﬂ{) g é’g '@o@lréadr@fegge HQEQ steam ryer and
gr un C’tagm e am U %f ?JE% ﬂ&%ﬁ@?o%t@ﬂﬂ@c\éﬁmlose as shown
g yiaiedhydre VOX%%‘&'SO el gwés %P HG.A Houble COREBIXRNR) mixer.
pression and co O% e resu

hgf 5 S% Siovag, frt gﬁlpggglog}%ﬁ G IH& 1: Glatt),

mixed using a do b e cone
BRIk End added With S so um starc Il“yc e " The mixture was mixed

rsﬁ; a double co e mixer, further nflxed with colloidal silicon dioxide and

e naessfmn ggr . The resuli |xtur as
%ﬁ]ﬁt Hnﬂ: a 2 1 m1c1ocr sqglfn ﬁu 05e and mannitol
Inﬁ{) 8 aé{? , g% ?} 1xe sq}waca pl *h-speed
as g % ﬁrsé%?l o‘fl%{f?cid hieSiMvas |g £ ?g H% p d
mxgg su mde1 solutlon prepared by dmso ving hydroxypropyl cellulose an

citric ac1d in water was combined with a mixture of main ingredients in a high-
speed mixer and granulated using an oscillator with a No. 20 sieve. The granules
were dried at 60 °C using a steam dryer and ground with a No. 20 sieve. The sized
granules were finally mixed with butylatedhydroxyanisole.

3) Compression and coating

The resulting composition prepared in the aforementioned processes 1) and 2)
was mixed using a double cone mixer and added with sodium starch glycolate.
The mixture was mixed using a double cone mixer, further mixed with 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.

21

Amended Sheeot



10

20

30

85

40

1) Preparation of amlodipine controlled-release granules Predetermined

amounts of amlodipine and microcrystalline cellulose as shown in Table 2

were sieved using a No. 35 sieve and mixed using a double cone mixer.

The mixture was introduced into a fluidized-bed granulator (GPCG 1:

Glatt), 25 granulated by spraying Kollicoat SR30D and dried. 2)

Preparation of simvastatin granules Predetermined amounts of

simvastatin, microcrystalline cellulose and mannitol as shown in Table 2

were sieved using a No. 35 sieve and mixed using a high-speed 30

mixer. A binder solution prepared by dissolving hydroxypropyl cellulose

and citric acid in water was combined with a mixture of main ingredients in

a Fighgpdédiiniper ainhgronuiadp tising s+ GeHmtsinarca sablgts

sieVBrépheagiemofesnivelipidhagaireded uslagpa 8iedm dryer and round

withed dtton2id sleveoTihés siZ edn pdipiies anel afieralhy iixe: Wlu ose as shown
in Bebjtatedrydroxyadisolén 35\3). Coreiprassion andasbatiig Phereklatisge mixer.
Theompositionvpse panediin¢de iatoremEntidived protegsaydytand @ Wasl: Glatt),
gramiletkdsirigya dqublergpneamidendad addediwith dediuraguiarcts glyebidten  of
hy Jhepixipsemesyhixethlisidgaadolride cobanixenufastier mixededitty spraying
a 100H@idabidxisiticore pioxitieusingedvioybipdone pnixerlard-finaiy wipsephthalate
in With:magpesiwmostedratel Thelreslfiydemixtontowes, imtroduosdlintonaed with
mepewsleniniekand filadusitgiccapsutaifiting machine. 21 Amend cl S n*t

Example 11: Preparation of amlodipine-lovastatin multi-layered tablets 1)

P m@atgjlamlgﬂjmmlmagr@ﬂed release layer Predetermined

am%’&ﬁfwﬁ@@@@m@lﬁ@@irﬂ@mﬁa@fmHﬁﬁ:ﬁ‘@ihylﬂ‘aﬁlas shituinsinaTabteBmnitol
as WESEsigvedwith a/ble. 36vsieveiand Mixebusing arddulile-dangryixdrigh-speed
mitde Mixirewasinted lﬂi@gdﬂi@_ B}f lgidézedrhe thpianyiaop (aRiBG dellulose and
citRlathgranedbyssaravingea Rinder selutiondalt aguackgselition af a high-
spdNErxXvAraRBeiivl aetulss) anddretidhe araaules wekecoaterthbypranules
we%@r 09 A RHO d@%ﬁﬁ%%'%a?f@ &da%%@@h’cﬂ"@@ﬁ(@r%@@&ﬂmethﬂie sized
gramlll &Qt%@ﬁ i bk 'Mﬁ &ihanokend methvieneriopdRolate and
cog1 Pé&ﬂ \{\ﬂg]af%rﬂﬁ mﬁt%@%ﬁgﬂ%ﬁgﬁ)%ﬁ%n@smg(%rdouble

eparation o flovastatin Iay r Predetermined amounts of lovastatin,
mlcrocrystalllne cellulose and maimitol as shown in Table 3 were sieved
)& '\rlr? 35 sieve %pd rqlx d using a high-speed 15 mixer. A binder
S0 tlon eres g‘r{e@f} dp?cm \%(9 ng‘rﬁ) XYRER lj&%g}y &EUH ?oﬁ%(c!t%tﬁ'(bf multi-
acid i wale 'awe L [0aiInnoregients i & Mok prisin
lay g mnp &
SpeEd Mixer a Egt ate t| | an oscn or wath,[ NO. . 34%’&1 J&‘?npnsmg
Sl;%@ ig&g’ wére drie altn68 s ste ry)er an Ss%rou&} %M‘Ped under
and Were mlxe Wlt £ ry o od of 30
Sugsoﬂml‘é’f%‘“ o i e 1028 Qg Jnco “”y o%e S
Tyt ARG AESI Searate) USiRg A touB .
of 6.0 mm and a diameter o mm de coatmg layer was formed on the
compressed tablets using Hi-coater (SFC-30N, Sejong mechanics, Korea), thus
producing multi-layered tablets.

Example 12: Preparation of amlodipine-lovastatin multi-layered tablets

1) Preparation of amlodipine controllec-release layer

Predetermined amounts of amlodipine and microcrystalline cellulose as shown
in Table 3 were sieved with a No. 35 sieve and mixed using a double cone mixer.
The mixture was introduced into a high-speed mixer, combined by adding Kollicoat
SR30D and granulated using an oscillator with a No. 20 sieve. The granules were
dried at 60 °C using a steam dryer 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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cone mixer. 3) Compression and coating Compression was performed

using a compressor for the production of multi- 25 layered tablet

(MRC-37T: Sejong). In detail, the composition comprising simvastatin

was input in a first power inlet and the composition comprising amlodipine

was input in a second inlet, The compression was performed under such

a condition that the interlayer incorporation may be minimized at a speed -

of 30 revolutions per minute(rpm) to provide tablets with a hardness of

7-9 kp, a thickness 30 of 6.0 mm and a diameter 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. Example

12 Tﬂ?ﬂ?&@é‘t%w@ﬁ%‘fﬁﬁﬂib}ﬁéyl%}vastatm multi-layered tablets 35 1)

Fregskatatior siarTistipitectdRtrolatite RUSE ySFBrBa IR Rnd mannitol
as shmourits Bildmboaiphses midditdtbcrySaal Resteniamae B SKbwininaTaBle-gpeed
mixwere/sibiretenigl eiNo [38psissb ndlsppEingshysaouBRry beB Thigplose and
citriFhesintixtureakers iitroduobithirtovd thigh s enptemaiambiiediByaddiaghigh-
spekbliidoat SRIOBrand:glantited wsiril aivoscita NG 1Ry e20 Beygranules

werEhirigrhntEs (RreiQ drigdaat 60yEr usidggaiean diyer BndAalsigetedhe sized
gramiiiRsaiNae2fhsievewTthe sizeld tal pdtesvers diralbp diixedswithh glycolate and

collatdgheisicim steadate arsinfiraltiouble dorétimixeg22ipndecBimet@jng a double
conPrapasation of lovastatin layer Predetermined amounts of lovastatin,
microcrystalline cellulose and maimitol as shown in Table 3 were sieved
vdiicamiprabisievednamixed using a high-speed mixer. A binder
solutigndeparaddy dissehdng: bygrexyprapybnethybretialpsedand drcifienul ti-
lay &g Rppatarwesyambinadyithadeixiurenef daaip degredientspinsfidghv astatin
waSRESH: Mxar and granulaied:usiagpn eselfsteriincaeridd giexgoditene was
inpQEARUIese WBKe Sied at el Lospingacsieant dyefoant grodaer witthaaN@ndition
tha?%%'%@rﬁ%ﬁﬁ@&rﬂ{ﬁﬂwﬁw reemaehyyibcbuity atedhy diaxyanistleons per
mirt @i prStasch-geraisand. aalloidalsiicen dinxside anchfinalsmixed with and
a dRagnesiynysiearate wsing a4aubleyi0 caneixid A Comprassienaidablets

usift %PQ&}@P@;’E?@Sng &%f%gaﬁgrﬁ!éw%ﬁ@m@f@@ﬁ@fcf@ﬁ&hﬂg multi-layered
tab ,gductlon of multi- layered tablet (MRC 371: Sejong). In detail, the

composition comprising lovastatin 15 was input in a first power inlet and

“ﬁ’xs ROHIoN ﬂﬁm apnodiping. wasaRYLIA A 36oRnd ek rThe
nlg')Tlp R0 Hzﬂ)efge%q %@1@1@9@1‘&{9& that the interlayer
gga“f’{" N @é i &4 2t 539l 30 SEMAIUNGRS P8Tulose as shown
N il ARGy g\fg“égﬁs@ebgfgﬂasmfe& SR 2 IEKBESSBle mixer.
Th m1>\ me w Ia e eatinga ) é?”@ﬁﬁt?f' tpeGlatt)
% abes usmg Icgate %ﬁglgng %m:%%an&ﬁutlon of
grya‘g%}gfa indd U5 proec ;%PU%'?@‘ 5. gab e%@nu@i% 1A TeRAraiaN O e ing
a 10 wt% 8o ut?og%lglgaale b%f i5eh ?vmg %ygl oxypropylmethyl cellulose phthalate
in a 1.1 mixture of ethanol and methylene chloride. The coated granules were
finally mixed with magnesium stearate using a double cone mixer.

2) Preparation of atorvastatin layer

Predetermined amounts of atorvastatin, microcrystalline cellulose and mannitol
as shown in Table 3 were sieved with a No. 35 sieve and mixed using a high-speed
mixer. A binder solution prepared by dissolving hydroxypropylmethyl cellulose and
citric acid in water was combined with a mixture of main ingredients in a high-
speed mixer and granulated using an oscillator with a No. 20 sieve. The granules
were dried at 60°C using a steam dryer and ground with a No. 20 sieve. The sized
granules were mixed with butylatedhydroxyanisole, sodium starch glycolate and
colloidal silicon dioxide and finally mixed with magnesium stearate using a double
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1) Preparation of amlodipine controlled-release layer 25 Predetermined
amounts of amlodipine and microcrystalline cellulose as shown in Table 3
were sieved with a No. 35 sieve and mixed using-a double cone mixer.
The mixture was introduced into a fluidized-bed granulator (GPCG 1:
Glatt), granulated by spraying a binder solution (an aqueous solution of
hydroxypropylmethyl cellulose) and dried. The granules were coated by
spraying 30 a 10 wt% solution prepared by dissolving
hydroxypropylmethyl cellulose phthalate in a 1:1 mixture of ethanol and
methylene chloride. The coated granules were finally mixed with
magnesium stearate using a double cone mixer. 2) Preparation of
corateruastatin layer 35 Predetermined amounts of atorvastatin,
microcrystalline cellulose and mannitol as shown in Table 3 were sieved
W@‘@M rgsglghe\é%@agamﬁgd using a high-speed mixer. A binder
&fﬁaﬁf%%ébwéagxﬂm@g%m mathybeethd s aneti@itri¢ multi-
layBed '%ﬂ@é@f warecombinedwithy a mixturgspfimaimingregientstio:a highprising
ato‘?’@%eﬁgtm 'WEQQQ}Q@Q&U%&'@&@ Neharesgillatonmithia Nemosiens: theprising
arnANNIES A9aniere driqdal BRGHSHIS 2 SBaN CHySieand: 0B hMiB-amMNO under
suc%o 8}{81J&ﬁﬁl%@@1e%ﬂgﬂc were mixed:with-butyatedhydroxyaniseled of 30
reviIHTShRFGH LEIRid@k silieon gioxide.and Jinally. onpged Wilkkness
of @69191%% %St‘?%{% pg,A 9@“9[‘&1 231 ¥ BRAS @a}l@g thsp@&c%ﬂ@d on the
corTXEL: ) qg‘é%ée%% apf_ coRHNg SRMBHRFSISN WAS PRIPLNR UKIBER), thus
C§gucpressu gthe r q)lfg,géon of multl 5 Iayered tablet (MRC- -37T:
e oné)ni cfeta?Z ‘the ¢ composition comprising atorvastatin was input in a

ity OWFf ! aggr%*%leoﬁoofpgnﬁ't' Sg&%m(gwg&aammﬁ& LRSI IRULID 2
|ne comg ression was quz% Jnder such a condition

ep ?‘}ﬁma [ mcorhoration m e 2 Mineed gl sheedof ﬁPose 25 shown
er mln F p V eta?:)esvvlt nes§o

e C @mxer
m ‘é’% of 80 fom naaal met e of nun. cHatin b &R
Thf et e PR %&%%ea Pa%li ml*‘ﬂfér;g@? il § fiz”j;gjg
SRR, B it T éi ales were
dmaﬂgga&&.oﬁ RO s araducing r%ﬁ?ﬁ‘ %ﬁé P he size
PR S PINtE SBRt B ST RIa S B F‘éPe Ferﬂﬂ% fxer.

amounts of amlodipine and microcrystalline cellulose as shown in Table 3
W SRRER NP ANA VEBIEVERRd mixed using a do bIe cone mixer.

THEARAIFRIRRE TRhdieed ity Rl ma&m&a&a SO BRES mml
as Kofticoan SREOB AfAcFTFaEaths %ﬁ%ﬁ&ﬁ’&éﬁ%iﬂﬁ%&%&%w *Speed
miRke gramiele e DordrePatshie Bismrd_tdararer amd BrouHd it se and
citaiNecigoigiaveteT HeasizeenigmathiedtivereHikets Wﬁrf‘h%gﬁ’ééfﬁﬁieé%@a%té high-
spasihgixeloubib gone rixé sy praparatibor atshvadtitinfhgisve.  The granules
wRredsterminedamounts statoastatndraisrond st lSellafbsieund The sized
granahmitole25mscsHowitlinbTapletadhpresigeatiolith @ Nor 85 siee gigolate and
colixéd eslngrathighdspeet! finally mixed with magnesium stearate using a double

cone mixer.

3) Compression and coating

Compression was performed using a compressor for the production of multi-
layered tablet (MRC-37T: Sejong). In detail, the composition comprising
atorvastatin was input in a first power inlet and the composition comprising
amlodipine was input in a second inlet. The compression was performed under
such a condition that the interlayer incorporation may be minimized at a speed of 30
revolutions per minute(rpm) to provide tablets with a hardness of 7-9 kp, a thickness
of 6.0 mm and a diameter of 9.5 mm. Film coating layer was formed on the
compressed tablets using Hi-coater (SFC-30N, Sejong mechanics, Korea), vthus
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mixer. A binder solution prepared by dissolving hydroxypropylmethyl

cellulose and citric acid in water was combined with a mixture of main

ingredients in a high- speed mixer and granulated using an oscillator with

a No. 20 sieve. The granules were dried at 60C using a steam dryer and

ground with a No. 20 sieve. The sized 30 granules were mixed with

butylatedhydroxyanisole, sodium starch giycolate and colloidal silicon

dioxide and finally mixed with magnesium stearate using a double cone

mixer. 3) Compression and coating 35 Compression was performed using

a compressor for the production of multi- layered tablet (MRC-37T:

Sejong). In detail, the composition comprising atorvastatin was input in a
profirstipewetinielyanditbencontipdsitibreomplising amlodipine was input in a

second inlet. The compression was performed under such a condition

thatdhe intesiayepinsasposation saayihe-miniaized:atrespeert 0f30t40

reyaiuiions pek pligtidpPMdeProvidestablets with a hardness of 7-9 kp, a

thickpegsah 60 end adiametspef:5 aunichilrmeedling kkyeiveass shown
in fopned onibeicrppressadNabletssusiagaHicoated (ke 30N o Pejongne mixer.
ThNEERARIESWEQreR) kiR 24 ﬁm_amch&arbearogu@mgammd@med Glatt),
gr aﬁ%’t’%@ﬂ@dﬁ?lea&%ﬁ ?mets Exappled S epaationff aqueous  solution of
hyd neaieiyeastalininney coreitablels. 1) Preparatiendl arledipingd with
carBBI% 9 %8&%?@@8%&@@%% giﬁfﬁesmd’fécmmﬁt@w{iﬁle cone
misslulege as.shawn,ndable 3 wers sieve t§ sigve-andpixge.C-33:
Sej 1% 9.3 gogk & NIXE o 16D enWﬁ[ﬁé{} WPide tablets with a
harcfJ % %H{?&Qﬁé&%@@ 3 2Rt R @Q k&‘{ SRrayiRg arhindetplets

solutio an a ?L{g solution of hydroxypropylmethyl cellulose) and
Wedﬁrlusec? C&%’Sn e% were added with 10 carbomer 71G powders, and

éNIEtIII‘Ja gygnpgjtgwa tearate Ith a double cone mixer. The resulting
;::gl epwas el \% ?J?I%ertlgs ole aqgr%é%%: ¥1 < e ﬁ%%gei?l%iigeeh%%}mﬂol
as ﬁé?&w WeLe Vp 4 W § é%x éﬁ W& o 111g11 speed

ick ness

m“ﬁi‘ese%ﬁ% s %)lfghon &d é)s C Kar\ e?sﬂn%? rg@fgf)atlgr‘{ Q ceg}‘gﬁ?&a&d
le%fyé? rY e Ring a{:r%%nfé of atlorvaﬁ atir Wnl ro t eve . a}mles

%@5@1&? gg:‘gﬁﬁg%egelﬁn Tai516'3 Wi were a&evgH ith.a %ﬂeve an
WEeRHI Ua T 0 'prépare

TIE yr%éumi@%a% gl&ﬁ?@aﬁa 1 eﬁﬁf A C%ﬁage ag;d

COlJzﬂ%ﬁaé firelispidsin RS hTGHD PR e Séﬁ%r thaHuﬁ%%e% oubie
CO%W&F} oscillator with a No. 20 sieve. The granules were dried at 60 C

using a steam dryer and ground with a No. 20 sieve. The sized granules

WEIEIPIRBERSFIN NG 2R droxyanisole, sodium starch glycolate and

colfotarF SifcET e Xitre B HEPRRENS] itk d Wit FRSETE it StaRtietd g et
codotiliiet 3B81dbnk Kiker) by using the amlodipine core tablet and the comp051t10n

containing atorvastatin as an inner core and an outer layer, respectively. The
compression was performed at a speed of 30 revolutions per minute(rpm) to provide
tablets with a hardness of 7-9 kp, a thickness of 6.0 mm and a diameter of 9.5 mm.
Film coating layer was formed on the compressed tablets using Hi-coater (SFC-30N,
Sejong mechanics, Korea).

Example 16: Preparation of lercanidipine-simvastatin multi-layered tablets

1) Preparation of lercanidipine controlled-release layer

Predetermined amounts of lercanidipine and microcrystalline cellulose as
shown in Table 3 were sieved with a No. 35 sieve and 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 6
wt% solution prepared by dlssol\fmg hydroxypropylmethyl cellulose phthalate ina
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3) Compression and coating Inner core tablets were prepared with a

compressor for the production of inner core tablet (RUD-1: Kilian) by

using the amlodipine core tablet and the composition 30 containing

atorvastatin as an inner core and an outer layer, respectively. The -

compression was performed at a speed of 30 revolutions per rinute(rpm)

to provide tablets with a hardness of 7-9 kp, a thickness of 6.0 mm and a

diameter of 9.5 mm. Film coating layer was formed on the compressed

tablets using Hi-coater (SFC-30N, Sejong mechanics, Korea). 35

Example 16: Preparation of lercarridipine-simvastatin multi-layered tablets

1) Preparation of lercanidipine controlled-release layer Predetermined
1:1 anisunts of letcamitipiderasinicrochystitine cEleloseet cshowssnvEaplenally
mix@werslsievenaitmasherds siue andmikedousingbetiouble cone 40

mixer. The mixture was placed into a fluidized-bed granulator (GPCG 1.

GhE)epadasprayédiwithsaabindieresolution (an aqueous solution of

hydeabeyprophin ety callofese)es prépareigramyles) lardadtlethsEhend mannitol
as ganules Wergechaterk byesprayiith a Blavids satutiompreparédibiyng a high-speed
mixissolingrlayarexyprapyiaeihyd ¢elldiesel phthalatedayar @by ikt ueibibfse and
cingthanal anevarethyleneshloride. wwhe coatéd-grarflesanere firallynmixed high-
spadithmagnasium Slealfle wsing andeublecaneitixeiNg) Rreparatiofitef granules
we%@eﬁ%{rﬁlﬁy@15%1?@@@@5&1‘&@9@@@@%@%&5&&% 20 sieve. The sized

gramigrctystalling celvinserapd mardiiehpershiswnssuiable G wergisled and

colY&'ﬁ‘a@ NQ-3p Sigvei AR Rxed Heig-a RighspagdeixeTstabitdelsing a double
coralytion prepared by dissolving hydroxypropylmethyl cellulose and citric
acid in water was combined with a mixture of main ingredients in a high-

@Om Sglrg)g g{:@pg_.g using an oscillator with a No. 20 sieve. The

9 Bl %&&%%@fﬁ& 19‘1 £4sing 2 steam e’ Bpdigrouad with & Momult-
1ay%9e%fe Gpipe Alzee. granules were mixed yithybutylatedhydioxysniselenprising
SIIEQaJPa@I%taI&D COAQ&%&%& qida! silicendicxide and finally m&%@mﬁ&mn
mag&%sgg er%g%%cﬁ 6 using.a qﬁ%&g ne;miet 153)Gompessionad  The

COITL Ol W mvggs (a 10 g{@ d “é&”%ﬁﬁ%'ﬁﬁf?ﬁ?@ﬁxf r incorporation
'p%gu 191hS O RS !?E %ﬁi%% ?qup%‘t ﬁlﬁ{l\%ﬁ% ?ov1d€ tablets

s Mplotion CO NBRIALN, S HIACLICE B Aot pon fy rim
Wlﬂ at Hh I%ﬁsg 05| | n com rlsm rcan! g;Ip ch; wasintragl C-30N,
cogh 116501 2 0 PO me npression was, pel rme un#er

ej?ﬁ@hr%eég‘ﬁalfz dr?%v he mstgﬁ%yélr llrﬁ%or&)r;a on may be minimized at a
speed of 30 olutlons inute(rpm rovide tablets, . with a
hé?aﬁ]é‘g%% 1&%&5& H) e%gc% g%) I)le—S &/as tin 1e e?’%\?,@/gled ta
RRP RS TRTEH R

(sETé’ ﬁmgg]' n@rﬂ?éléﬁénP 86;@? eS8 i%?ge?gusm Hi: ﬁ?gée Gcellulose as

aicroc

ucin
sheipeis E‘Sb@( rfi‘fﬂéefﬁ‘if g.“% 81‘ | C%ﬁp Cﬁrﬂﬁg Qgﬁﬁ\? r]Dg a double cone
PRIt dySr Bt 8 2 introduced into a high-speed mixer, Stombined by adding

Kollicoat SR30D and granulated using an oscillator with a No. 20 sieve. The
granules were dried at 60 °C using a steam dryer and ground with a No. 20 sieve.
The sized granules were mixed with magnesium stearate using a double cone mixer.

2) Preparation of simvastatin layer

Predetermined amounts of simvastatin, microcrystalline cellulose and mannitol
as shown in Table 3 were sieved with a No. 35 sieve and mixed using a high-speed
mixer. A binder solution prepared by dissolving hydroxypropylmethyl cellulose and
citric acid in water was combined with a mixture of main ingredients in a high-
speed mixer and granulated using an oscillator with a No. 20 sieve. The granules
were dried at 60 °C using a steam dryer and ground with a No. 20 sieve. The sized
granules were mixed with butylatedhydroxyanisole, sodium starch glycolate and
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1) Preparation of lercanidipine controlled-release layer Predetermined
amounts of lercanidipine and microcrystalline cellulose as shown in Table
3 were sieved with a No.-35 sieve and mixed using a double cone 30
mixer. The mixture was introduced into a high-speed mixer, combined by
adding Kollicoat SR30D and granulated using an oscillator with a No. 20
sieve. The granules were dried at 60 C using a steam dryer and ground
with a No. 20 sieve. The sized granules were mixed with magnesium
stearate using a double cone mixer. 35 2) Preparation of simvastatin
layer Predetermined amounts of simvastatin, microcrystalline cellulose
and mannitol as shown in Table 3 were sieved with a No. 35 sieve and
colmidedstising al hightspeetfimikenmixbihdeitsolutipreprepatedrbte disgaivingouble
coryghiexypropylmethyl cellulose and citric acid in water was combined with
a mixture of main ingredients in a high 40 speed mixer and granulated
qu@n@@@Hi@t@ﬁMt&@tN@. 20 sieve. The granules were dried at 60 C
USIBeh 18ieach dhyer puebaraiidsivith a NenOesieveiof b sigedtigranales multi-
layWere nixes withatylzredbydrgyyanisale ceadiymitarcbiglycdtate andntising
sinfVyeaviiadiZh_ salleidalsilican dipxderandiinally mixed with rdegnesiumsition
corﬁ ale usipgig-doublpacopaBixeed) Gampressioorandeatliag Snlet.  The
co (BSSIPRs WasBRHAIMBE H3RehaGasA RIS OHA thei Rredapsiomelrporation
ma?ﬂ wii-Jaysreddablet (MEL-37 30 Seingli JAdptaibihe orpROSIEOfrovide tablets
witPPRESNG sSIBIVASI wagdeHadused. inta.a sl Rowdsldrlieband ther.  Film
%ng p3itipnyeomprsing lacidiping was-iiaduase:intesm SeEORG REWISFC-30N,
Se]gﬂg Tehﬁaﬁ?@ %?éé‘?Wmsppﬂﬁ%mg%ﬂﬂ%fa%%ﬂatﬁg@@“on that the
int rlayer incorporation to may be minimized at a speed of 30 revolutions
tgﬁ@ lé EHQ%H%MH With a hardnessafif-keraithiskness
% arS‘P 'Z]Eﬁ L ét iR £0atRg,layer was formed on
thc reS%e ta AR %Fﬁga %&e&lﬁﬁﬁﬁég &mwcmﬁﬁ%a@ iSSshown in
°r§ HUS DIOPLS {ﬂ%ﬁ% Shals 1648 FIGRAIAHR.  The
o cip el Vagqaﬂa mo a{ayfgg ;n@a%zr harRtien oblaGidiBing 1ated
O ea re e e el rmm UQ(B%R ﬁlCI p d? ropylmethyl

TAVIN sol 10n B%r
celinf %ﬁa? ﬁl Se as sqes we1e c V\ﬂt 9% ?olutlon
e

ixed Usi ou ec intrqduced, - of

Pflﬁiﬁ% d ze g’u & @i OE%%@ latt), u?gé@ ate]n L 1 ﬁf{fa&\wg;ﬁfgoa
et %?‘B JRISBIGHYA ré%ca‘q%relOUS soltion %frﬂyderoxypropy ce
88 P& granules were coated by spraying a 10 vvto solutlon

pre ared by dlss%glvmg hydrox 1pylmethzyl cellulose phthalate inal:l
Eﬁ@%ﬁ‘r o4 %{H&’%ﬁ@ﬁ% Wi gchlorlde and f|n mixe ol
mgéﬁ%%‘iﬁﬁﬁ‘%gré{%%’ﬁ;go SHBY S‘ é fiXEr 2 g i anc PHATIIES

ration
as SR tHtirk fﬁ&\}%ﬁﬂ}f@bﬁéﬁé@ﬁ%é& o Yo Atath Vrﬁp Sm“f" 111,%%? speed
m@@ﬁuloéebéﬁ@eﬁ%HﬁSP prepared by 1ssolv1ng hydr(])quropy met u ose and

citric acid in water was combined with a mixture of main mg1ed1ents in a high-
speed mixer and granulated using an oscillator with a No. 20 sieve. The granules
were dried at 60 °C using a steam dryer and ground with a No. 20 sieve. The sized
granules were mixed with butylatedhydroxyanisole, sodium starch glycolate and
colloidal silicon dioxide, and finally mixed with magnesium stearate using a double
cone mixer.

3) Compression and coating
Compression was performed using a compressor for the production of multi-
layered tablet (MRC-37T: Sejong). In detail, the composition comprising
simvastatin was introduced into a first powder inlet, and the composition
compnsma lacidipine was introduced into a second powder inlet.  The
compression was performed under such a condition that the interlayer incorporation
may be minimized at a bpeed of 30 revolutions per minute(rpm) to provide tablets
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as shown in Table 3 were sieved with a No. 35 sieve and mixed using a
high-speed mixer. A binder solution prepared by dissolving
hydroxypropylmethyl cellulose and 30 citric acid in water was combined
with a mixture of main ingredients in a high- speed mixer and granulated
using an oscillator with a No. 20 sieve. The granules were dried at 60 C
using a steam dryer and ground with a No. 20 sieve. The sized granules
were mixed with butylatedhydroxyanisole, sodium starch glycolate and
colloidal silicon dioxide, and finally mixed with magnesium stearate using
a double 35 cone mixer. 3) Compression and coating Compression was
performed using a compressor for the production of multi- layered tablet
witiVRE:3EEsSejong) kin detait)tireTofposition coiprisinge#0 sfnf\iastatin Film
coatiag intyetuced iitoreefirstpodeninteteaad thebbompssitiofleoneisitg C-30N,
Sejdagidipitiennas, iKvadycediintoal secgnohpbwviigrinietabhes compression
was performed under such a condition that the interlaver incorporation
M@y hereininTzed-at aspecd et 3orevotttians pemmititefpm) tabprovide
taplets p27-Qbm wikiwithipihardness et 8l kgseddhiakness of 6.0 mm and a
digraeterafid&immo il ofoatinglaverwas forsegsailthe eompresseshown in
Taleelsusing i coater (BFEs 3QNe, SeibRYYaaahanics dtaiga)dhesixer. The
miRHdUGIRg skl axereditabiets SEX@ple 4 9i Pirepakationiafr. Thus obtained
mijacidinine-simvastatinunuliJayeradiableisa N b reparatignioflacitiing using a
ste&&ng ledsieleasedayanRredetepniined amounis ottagidipinesandre mixed with
mal E%H%@Hh%%eC@éMg%ed%ﬁ@fa%ﬂémn&@we 3 were sieved with a No. 35
leve, and mixed using a double cone mixer. The mixture was mixed
ygggk%@g%gg@tg{ggy%peed mixer. Thus obtained 1o mixture
Wﬁisegr nuated;using ascipterwilia N0 Sieyer-dried @l Bfe UsiAG@innitol
as %ﬁ%%vfg\ %{yﬁgkﬂg% %g Wiha NR:29 ﬁ%VQSEI?&EQQ{QqTQ@HUL%&%’%@lgh -speed
mixer. Awghidg ggﬁfﬁ%‘?ﬂ aI 1){%’ g?é@g HQ@&R%%1%%%@py1methyI cellulose
id In. water c
oSt mlcteecwa sellic QL2 ShOND D, TaRIE 2 No. 20
megve % g V%naa Xg Cy Rg.l?t g/l?tﬁp’ng ni'@(%fe&é The
gratl)fuq e%r x%f%lll?lelon W }% iy é.l 1a¥ IE 8 Qﬁ h 5%%8%&5“9}&%‘3%1%8’15& and

itrig aciden w inl ture of th %mlﬂ doubl
t uble
Co@? SdSI Aes. ‘fiﬁus oBtained mi urrnelxwaswélom ﬁ granulated usn%%a ©
CORsEMATOr with a No. 20 20 sieve, dried at 60 C using a steam dryer and
ground with a No. 20 S|eve The granules were mixed with

b X/%?@‘W?b AR5 Eium starch glycolate and_calloi Ismc
dicRRIEOTHP Al & %meg uging écom ressorq (%%cntéon of a
lmﬁﬁ&@ryﬁég% e Sor4nd 9886Hg T 8% C?&Fon Was %lmon Somprising
Slfﬂ%ﬁ%&&%oWﬁ‘fre%%%tfdPtﬁe Féam%ﬁfoﬁ iy B IS ié) cggrrisng
andediRt)C N HetaP that8rpedifoM tOmplishg 8 gg{gﬂnvwgsp orned un o
sufis %Flm}é%‘éﬁ%@t% ié%’siﬁ"&ﬂlggm Hg ay Emlmmlze at a speed of 3

revolutions per minute(rpm) to provide tablets with a hardness of 7-9 kp, a thickness
of 6.0 mm and a diameter 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.

reg‘aratlon 9 Slmvasg%t teCHQ“?l? @R—‘OHPEQ main mgredlents
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amlodipine was input in a second inlet. The compression was performed
under 30 such a condition that the interlayer incorporation may be
minimized at a speed of 30 revolutions per minute(rpm) to provide tablets
with a hardness of 7-9 kp, a thickness of 6.0 mm and a diameter 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. LH Table 2 Amounts (rn | tablet) Ingredients Exam
les124567 3410 Anilodi ine “taleate 6.42 6.42 6.42 642 6 ~?2 6.42
6.42 6,42 6.42 6.42 Lercw~dtine HCI - - Lacidiie--1--------

Miuocrystaffine 70.83 7355 71.58 80.83 81.58 70.83 80.83 7283 81.58
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et S W S SR AP QTGS - (62,01 7903 Y- fodo | 62
0.73 g e+ do 186166400 100100 100 100100 100 :

Lercamdipn;g e HCT l Y

T )
Simyastatyr 20202¢7202p20 2020 40 20 [Lovastadr, { - - - - -- -

AONSII 77~ M T ggf'g;ggg 55% 3L P43/ PLAT S s | oo

celldlase.D-mannitol 11

N2

contrdidR4BMid2. 46001 2 46 |mmediate- Sadium starch 121141 11 171
releple g Sedbgriaied layer 0= 0 4 0.04 07040.04 0.04-0-040-04-0-04-0.04-0-041+—

Iayﬁrniq '\ﬁl’w;"}ﬁﬂlnrnn l!n]\(l\t!ﬂul [ = O | CEadocT o ol . ] T -

1
YOO L II 9 J CeNMqrosSe ACT OS]

20011 ;Xiﬂ’?"i“ﬁf%’i 12 Qitric acick2 R 22 2 22 | 2 Ma| esiumstearaté -
o 1

ot 1 5T5 1.5 ydlroox,/pggp) Imed yI12.6 2.6 26 1%.6

15 L3451
2.6 2,602 pgnaﬁf:t

=3

Magnesium stearate 0.75 - - 0.75 - 0.75 0.75 0.75 - -
Total 100 100 100 100 100 100 100 100 100 100
Simvastatin 20 20 20 20 20 20 20 20 20 20
Lovastatin - - - - - - - - - -
Atorvastatin - - - - - - - - - -
Microcrystalline 57 | s7 | 7 | sv | s7 | s7 | s7 | 57 | 57 | 57
cellulose
D-mannitol 11246 | 112.46 | 11246 | 11246 | 11246 | 11246 | 11246 | 11246 112,46 | 112.46
[munediate- ¥ Sodium starch 1 1 1 1 ' 1 1 1 1 1 1
release glycolate
layer | Butylatedhydroxy- 00 | 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004
anisole
Hydroxypropylmethyl 5 s 5 5 5 s s s s 5
cellulose
Aerosil 2009 1 1 1 1 1 1 1 1 1 1
Citric acid 2 2 2 2 2 2 2 2 2 2
Magnesium stearate 15 15 15 15 1.5 15 1.5 15 1.5 1.5
Hydroxypropylmethyl |, -1 o0} 96 | 26 | 26 | 26 | 26 | 26 -
cellulose 2910
Hydroxypropy! 06 | 26 | 26 | 26 | 26 | 26 | 26 | 26 ; -
Coating cellulose
layer Titanium oxide 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 -
Talc 1.5 1.5 1.5 1.5 15 1.5 15 1.5
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 309 309 309 309 309 309 309 309 300 300

oy
NN

Kollicoat SR30D - Main ingredient: polyacetate 30% suspension (BASF)

Eudragit RS PO - Main ingredient: polymethacrylate copolymer (BASF)

Carbomer 71G - Main ingredient : Carboxyvinylpolymer (Lubrizol)
Aetrosil 200 ~ Main ingredient; colloidal silicon dioxide (Degussa)

&LOT\J
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cellulose 2910 Hydroxypropyl 2.6 26 2.6 2.6 26 2.6 1 2.6 2.6 - - Coaling
cellulose laver Titanium oxide 22 2.3232.32.32.32.323--Talc1.515
1.515151.51.515- - Ethanol 64.8 64.8 64.8 64.8 64,8 64.8 648 64.3 - -
Distilled water 16.2 16.2 16.2 16.2 16.2 16.2 16.2 162 - - Total 309 309
309 309 309 309 309 309 300 300 1.) Kolitcoat SR300 - Main hrgredient:
polyacetete 30% suspension (BASF) L4~,Acrosil Euaragit 79 PC- Main
ingredient: nolymetetacrylate copolymer (5ASS) Carbomer 71G - Maui
ingredient: Carboxyvinylpolymer (Lubrizol) 200 ‘Min ingredient, colloidal
sill con dioxide (Dernr ssa) 5 29 Amended She-at Table 3 | Amounts
(redftablet) Ingredients i Examcles 11112 13114171617 1s'9 |

Amlod|n|ne maleate 6.4216.42 6.42 6.2 6.42 - Avoiasiegnfdicine HCL - 10

10 Lacitf5iia% 4 Miero .v§;all'nqﬁ0t831372J31§O.u’f’f"g’f%?) 70-83:79:25

16 18 19
64.25 T Mtditonaellllgae Contolled- Kolngoatl &B30Dr) -120.-20 - -
25 - 20 LeatmaarE fdla '1I6PO-) |- - - - + - --- |dyer Carbomer 7103110 - -10| -
- Hy 45-)«@@}\5,{32}?&“,1“«3{' vliD 2"9 7 ecollulAaca l—l\l'rlrnV\lF\rnn\ll Thathyl 1 f'\ 1A 4
S |y| — T COITOTooCTT T TvVaOn \Jl\y PI U'J‘y I_III\.LI I-yl A4 J.\.:’
106 - l&umeéﬁjlose phthaladf&Magitésiuinistedrdte| 0775 0.7%20.75'62 75782 | 7525
Con@o5d0 7‘%’91@@’55{23?@5)? 75 |Total 10® 100 100130 100 -100 1001065100 - 20
I EVEREIt RSSEHA o o | dvastaun-20-20- AtdrAactating 190" -
i (J%ﬁ;voa i - —20-26-20-20-LovastapR-20-20- 1dmor‘v'izls:m:n_ 20°
e b [4 celuigse
Hycnlayug{g@ﬁm@,u e 5757 57 67 57 57 57 57 57 7 [oese
D-manimitiidst 246 11246 112 46 112.46 112.46 112 12.461112.4
112.46 BlifEAEE SOtiynstarch 11 110 /1111 release lycolat~ layer
Butyiate@dlyelkox tearate 075 | 075 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Total 100 100 100 100 100 100 100 100 100
Simvastatin - - - - - 20 20 20 20
Lovastatin 20 20 - - - - - - -
Atorvastatin - - 20 20 20 - - -
Microcrystalline 57 57 57 57 57 57 57 57 57
cellulose
D-manmnitol 11246 | 11246 | 11246 | 11246 | 11246 | 11246 | 11246 | 11246 | 11246
Immediate- | Sodium starch
release glycolate ! ! ! * ! 1 1 ! !
layer | Butylatedhydroxy- 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004
anisole
Hydroxypropyimethyl 5 5 5 5 5 5 5 5 5
cellulose
Aerosil 2009 1 1 1 1 1 1 1 1 1
Citric acid 2 2 2 2 2 2 2 2
Magnesium stearate 15 1.5 15 1.5 15 1.5 1.5 1.5 15
Hydroxymethyl )
cellulose 2910 2.6 2.6 26 2.6 2.6 2.6 26 2.6 2.6
, Hydroxypropyl 2.6 2.6 26 2.6 2.6 26 2.6 26 26
Coating | cellulose
layer Titanium oxide 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3
Talc 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Ethanol 64.8 64.8 64.8 64.8 64.8 64.8 64.8 64,8 64.8
Distilled water 16.2 16.2 162 16.2 16.2 16.2 16.2 16.2 16.2
Total 309 309 305 309 309 309 309 309 309

1) Kollicoat SR30D - Main ingredient: polyacetate 30% suspension (BASF)
2) Eudragit RS PO - Main ingredient: polymethacrylate copolymer (BASF)
3) Carbomer 71G - Main ingredient : Carboxyvinylpolymer (Lubrizol)

4) Aerosil 200 - Main ingredient: colloidal silicon dioxide (Degussa)

Experimental Example 1: Comparative dissolution profile test

Comparative  dissolution  profile test  was performed  using
amlodipine/simvastatin press-coated tablets prepared in Example 1 and confrol drugs

(Zocor®™: simvastatin single pill, MSD, Norvasc: amlodipine single pill, Pfizer).
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amsole 0.04 0.04 0.04 0.04 0.04 0.04 0.04 D.04 0.04
Hydraxypropylmethyl 555555555 cellulose Aerosil20041 111111
111 Citricacidt22222222 Aagnesium stearate 1.51.51b1.51.5
1.51.51.51S Hydroxymethyl cellulose 2970 2.6 2.6 2.6 2.6 2,6 2.5 2,6 j
2.6 2.6 Hydrox-yprapyl Coating cellulose 2.6 2.6 26 2.6 2.6 2.6 2.6 26 26
layer Titanium oxide 2.32332.327-23 Talc1S151515151511.5
1.5 Ethanol 64.8 64.8 64.8 64.8 64.8 64.8 64.8 64.8 64.5 Dis Filled water
162 16.2 16.2 f16.2 1E2 16,1 162 16.2 16.2 Total 309 309 309 309 309
309 309 309 309 1.) KollicoatSR30D - Main ingredient. polyacetate K X,
suspension (BASF) 2) Eudragit RS PO - Main ingredient polymethacrylate
thecapelymels¢BASE) B)dGarbemef Ftleddaineimgauiantt, the dissolution solution
waCathepadnipelymenifiikinz o siAguosd 20 Mainflniakbdigettiosllgided after 2
hosilicorsgiexiderReeusst iExprritoantabfiianupteot : @ompagatilient is described
peldissalutionenrafiiedast b:comparativesdisstlution profile test was
perfarmer-using laodiing/simvastapeibressdoatder tabletsiptiepareddstribed
belgif\anl@t'etﬂi@nﬁréﬁmﬁéﬂtéwgab@DCﬁ&)r@iﬁg/aﬁiaiuhiél@g@qﬁnﬂ MISD simvastatin
ingedyasc;sniedining-sinalg it Bfizenss 3k theebaseoofdissalitiond to that of
theOE%Wﬁﬁﬁatngatmgﬂ@W%ﬁ‘ﬂéecﬂl@@Enlb@ﬁ?iﬁ@i@h@@@cﬁ@ﬂdtm%zchaﬂgédiayed
d15§QMt%qmg%§lc% ficduics fQ.an arificiahintasting jueg-afte?2 haus case of
the>RRETIGRNESI O UIRSRIERD 'i%féLQJ@%&f caphdnaiedientds desciikethresent
mjben ﬂa&gstclﬁ tﬁ%ﬁuxltﬁefslrgfqﬁﬁga Q;r;?fgﬁ&M@ﬂlt%tmﬁﬁ?@M%ml one
ho 19 Fé C% E%q{ sl 't*éhi%rc Biops Heggribed- belawydndhes (about

press- -coate accordlng to the present, the simvastatin ingredient

S(ngeg a alay egg%alent ‘%f}s 'flttlo %}ﬁ}g@t ﬁméﬁedp Rdal0fd tablet
ac e %‘;’”t %% OCOfé onea AN NGagdient, SONEE: ¥Rl ution
1210‘jé a nu 1 e?l?i 1}] rﬁ g EH}QOCCQ ';pégi%e pill), and thus
%%C%[e §451 tn L o res IQT 4P Ill%%eﬁr%%lng %({I@H& . to tl%g present

m%t%tﬂﬁr%b‘t ftie | ?;I?] Were g& g%% untl- élﬁg%ﬁoﬁ a%terg tjfrtltségtlesétS fatin.
- bega ; |ch Wﬁ)r 1far lower than that of the control drug (about 99%). As

SRl SOUE. TG Ine AmlodipnelsimUAsial.aresg sogteniablelpda sn
reAEEAL |ng tot e present invention, amlodipine shows a far lower initial

CTI&}%Q Yhion otates than siiastatinglike the control drugs (i.e., amlodipine

sifgle Aitkoanditius: theiam tqﬁtpm{mfrwaatamammhammawﬁamumemnat
juReCRISiNg o1 therpregeant hrs)

Analysis method: UV-visible spectrophotometry (detected wavelength = maximum
240 nm)

Test method for simvastatin

Based on the ‘Simvastatin tablet’ part in USP X X IX

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)

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 (Zoc01® simvastatin smgle 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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invention is less likely to be subject to the metabolism in liver ahead of

simvastatin. 20 Test method for amlodipine Based on the general

dissolution test method described in Korea Pharmacopoeia (8th revision)

Test method: Paddle method), 75 rpm Dissolution solution: 0.01 M

Hydrochloric acid, 750 mL(0 - 2 hrs), artificial intestinal 25 juice at pH

6.8,1000mL(after 2 hrs) Analysis method: UV-visible spectrophotometry

(detected wavelength = maximum 240 nm) Test method for simvastatin

30 Based on the 'Simvastatin tablet' part in USP X X IX Test method:

Paddle method, 50 rpm Dissolution solution: pH=7.0 buffer solution (0.01

M monobasic sodium phosphate solution containing sodium lauryl sulfate
dissHosiomvephatisnrfarard)aoged mross ARaRsiEcmtizsatisVivisihle an artificial
intspidneiophetontiety?(deteste OResislerthcesineiimeapl 2d7miprafite test of each
ingradienine 253mipyEhgderimenidil Bxample 2raQorsatathvie dissokuBion

profitetesteCorapartitivediSsotetibn psafiteltestedas perfehmedngBingnantescribed
belarwlodipiveeh A esstrmudstatithe smbirsthpitamgaeeéigidabformdlativrrrly equivalent
disprépéired rlExamplesdrapatdd tantheonifolldrugsiizbcbnty): GimvaSiatinhile the
arrsdjleipd|jitoediac(Khandddipireysidegleypill) didddudissatatioashehapiordfto that
of sitavastatin andeaiNiodipin® wasobserved as tesaritedijialowiandsiathemul ti-
layease ehlissatetieniprofietespetamiogipigingresiest the 3 Binrpaiodipine
ing?heRIdiScale oSO Wasthange thfomasraidicial gasiic, jWeetowre far
lovaslificiah intestingk jdice: afteru abss:tSenjfic process of dissolution

prafile dest:obeachbipgredienttie desubesihelewnandaiie resulisiasered tablet
acdyRE8RIed indigueen? i\VBeRdheAigsaliiion profile terlivas Berfarmedissolution
ratdnglghie-condiiansdrscribed a-below: R BxamplesdAnd As108i11), and thus
thes'm%{{é%ﬁ%@%@&tﬁh%ﬁéﬁa@%%w %Clﬂééad@éﬁr@ﬂﬁgoﬂéﬂéﬁ@ ?é%%}ﬁ'tofn%ntion
is 1%99151?%8%&%@@%%&@% GAPTRLARIT;EL0sRIR) eVl INSr SmIedIRIg.

ingredient showed a very delayed dissolution rate as compared to that of

TelhecONRAA LG SNaEYasc(r). In the case of the amlodipine/simvastatin

mplti=loyeied tahlsliagsaidingHadhadiesant dovention dissalvtionialescefa (sth
rexabd@glipine to ingredient were all within 50% until one hour after the test

baganmathich: Rietdidanetbud)y Thapthat of the control drug (about 99%). As
dé¥eried abeviationt ¢ bivil GHigveldirnigcastali AShoiii{hy @rbcs kadotéficial intestinal
juige ebrdinSc tA Senfintion, amlodipine shows a far lower initial
didehyabnoveite th Y Sriniis aner tinmke e eontditerisgs ra cleaps i dipadmum
24‘%E‘@Pe pill), and thus 15 the amlodipine/simvastatin multi-layered tablet
according to the present invention is less likely to be subject to the

meeBREMIA fUer aRESER B simvastatin. Test method for amlodipine
Based on the ‘Simvastatin tablet’ partin USP X X IX

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)

Experimental Example 3: Comparative dissolution profile test

Comparative dissolution profile test was performed using an amlodipine/
lovastatin combined pharmaceutical formulation prepared in Example 11 and
control drugs (Mevacor™: lovastatin single pill, Norvasc®: 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 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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Based on the general dissolution test method described in Korea
Pharmacopoeia (8th 20 revision) Test method: Paddle method), 75 rpm
Dissolution solution: 0.01 M Hydrochloric acid, 750 mL(0 - 2 hrs), artificial
_-intestinal juice at pH 6.8,1000mL(after 2 hrs) Analysis method: UV-visible
spectrophotometry (detected wavelength = maximum 25 240 nm) Test
method for simvastatin Based on the'Simvastatin tablet' part in USP X X
IX Test method: Paddle method, 50 rpm 30 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
angnainimuais2bil:nen S Expesimena & rample 3hdaraparativetions described
beldkssplut ofite fest S-omppatativeidissaintiorrofilesiestayaspasfermendlution
bel\Sing- s amladinine/idoyastatingerobines Rarpaceutical forimationmlodipine
mg%%ﬂén@gﬂeﬁe@mpé@yld%@ @dqggg&h%ma@wgy%%{%@at%nrgmgfedmlbomm
%&Y@éﬁr gmjod @4%@@9&% Rl 40 Rfizeshilntbeicase of dissaletioered tablet
acc% ? t%gt’cﬁg Qgpﬂ%éﬂg{&‘?'%p&&hﬁhgﬁ§glﬂé9% §%@i WES; @Hgﬁg were
all from; 65}' {6 %%%“ik%&%‘%?té? 'an autifigal intestinal juice Affar2 KoHrs, fat of

%%&?8 s8¢ § lution profile test ©f éach ingredient is descrlbe
sV\clie pr%g rgc%jitsr? erﬁ%ﬁ E?ng/l: s%eﬁm %u%ﬂz{%?!eg YA&QQ@COI ‘ding
Ya T( (:; ? %ngc 11& n)ﬁ thus the
N?ne 2\ xllgg |on e VI dtlcl) t 3 Pl e scnt i veplﬂtgon is less
hk he me e |n Iena Y %j]é)v del aye
Iu?on rh & 55 compare hé con cfrug fﬁorvasc ). In

Te gp% % s% ?f the lar(':rllloLd|£)|nellovastat|n mult| layered tablet according to the

brEsehtinvenl nér dissolufion.ietes olemiadipingng: ﬁ%ﬁéé’ﬁﬁrﬂco ocia (th

50% unt one hour after the test began, which were far lower th

thpgsgﬁng@gogppgmlgrﬁg{ﬁ@ ?%S}g,{q) As described above, in the
amlediptrelaasiatn anu kil ayered Hahietactorsiingl. (b0 w HAY, REESRMI intestinal
juibeveiipe sanotoeipiacatadws) a far lower initial dissolution rate than that of
lokastatin urdikedhE Corntibladspgenivehotenetlipitie sitiglevpilislangtiheignaximum
24GMmen)amlodipine/lovastatin multi-layered tablet according to the present
invention is less likely to be subject to the metabolism in liver ahead of
loVastatinthks! festanettasih for amlodipine Based on the general
diSschdion thst metwaiddstiinégant KoléaHPKaknhacopoeia (8th revision)
Test method: Paddle method, 50 rpm
Dissolution solution: pH=7.0 buffer solution (0.01 M monobasic sodium
phosphate solution containing sodium lauryl sulfate 2.0% wt/wt as surfactant), 900
mL
Analysis method: High performance liquid chromatography
Detected wavelength: 230 nm
Mobile phase: Acetonitrile : 0.02 M monobasic sodium phosphate buffer
solution (pH=4.0) : methanol =5:3:1
Column: Octadecyl silyl silica gel packed in a stainless steel tube of 4.6 mm
(internal diameter) and 250 mm (length)
Flow rate: 1.5 mL/minute

re

Experimental Example 4: Comparative dissolution profile test

Comparative  dissolution  profile test was performed wusing an
amlodipine/atorvastatin combined pharmaceutical formulation prepared in
Example 13 and control drugs (Lipitor™ atorvastatin single pill, Norvasc:
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 method: Paddle method), 75 rpm Dissolution solution: 0.01 M
Hydrochloric acid, 750 mL(0 - 2 hrs), artificial intestinal 20 juice at p1-I
6.8,1000mL(after 2 hrs) Analysis method: LJV-visible spectrophotometry
(detected wavelength = maximum 240 nm) Test method for lovastatin 25
Based on the 'Lovastatin tablet’ part in USP X X LX Test method: Paddle
method, 50 rpm Dissolution solution: pH=7.0 buffer solution (0.01 M
monobasic sodium phosphate solution containing sodium lauryl sulfate
2.0% wt/wt as surfactant), 900 mL 30 Analysis method: High performance
liquid chromatography Detected wavelength: 230 rim Mobile phase:
Acetonitrile : 0.02 M monobasic sodium phosphate buffer solution
ar (=4 D)esmethanok = fer 3 hbGelurspCtiagecytsilyl silicalgelpapkefllintest of
eaalstafmetissi¢el tsbeleidbelown a38 (inernall diamegtesyand 2bOHge 4.
(lengtb) Rlew!rats ulionmpliniaute xpepmentaledxanplerde Candpasatiiescribed
betlissotutieaprafite fast Caspaiative-dizsalytion profile-test waspaderageolution
beliSigARs 4P mm‘@@%@&@r&!ﬁﬁ?@r&@ﬁmn@@ pharpaegficalhile amlodipine
mt)‘?@@iélﬁit'ﬁ{bw&l?@r JeL=h:S @Ep&ﬁs%glﬁ%&‘%ﬁ%%dd&gﬁugrh@t% (Mat of the control
29" astata-singlg, pi NQé&aéﬁth%nAM&Hﬁ%ﬁm'%Pﬂ{sP tiZeoh I1NE, CASE tablet
acO Qlﬁ% 'w'% Péﬁaﬁemqmomglﬁdagwmt,owwéa%m@ran 10N were
alNgRIGienged Qf%ﬁé‘l%ﬁ?céﬁleg@ﬁ&rk%&“ﬁ ﬁ%’na%ﬁ%%é@f}ﬁ N3R5 that of
nauiicialjinte: &%C;H{%@er 2 hours. Spec ic process of dissolution profile
test of d%@&f} Q&rezﬁJSO {?xeséi:{éb ) i t‘&%%%{% 15 %%RE%%%Q}SS tablet
aCICnOII‘:fﬂ %Sgé? ?%91 lil(glonap[IPO 1 %%\Ber P rn}%wgr 1ﬂ]¥1!\ dissolution
es “ Fge %%{e con an?p torvasltagl mg Sa 1), and thus
g 8 nesly caibilent dissply bt 2 Compal ?n {ention
r%lf Z lplt%){’ el pln redi d%%h dp?
is ueesﬁa e |sso erCateOaseclglr%taareldq’lfn that" o? fhe Cortrél a‘”aﬁ’ bl

Te I}I(I)mr(}:/t %(R)r fhg case of the andodipine/atorvastatin multi-layered tablet

sredr}gl tt?l lpe{ %%&s‘&%%%otgstdgg&ga%J&%%%(P Inaﬁ](!%jal RJH%maQOHoeIa Sth

reingredient were all within 50% until one hour after the test began, whic
waradatipwear thamdhatab dp thekantrol drug (about 99%). As described
abpueeititbe mineipinel ato Nastatin saldltiday erechinplet2 agep diigcial thetestinal
jujpeserl ihgcridomIgmlediging shows a far lower initial dissolution rate
thamaicivastabioduiiKe thidleontectrdphgs dimetrafuedipadeveimglengild , amehximum
24fhs) the amlodipine,/atorvastatin multi-layered tablet according to the
present invention 15 is less likely to be subject to the metabolism in liver
ahéa#f ofcttorddstattar Tasstiimethod for amlodipine

Based on the general dissolution test method described in Korea Pharmacopoeia
(8th revision)

Test method: Paddle method, 50 rpm

Dissolution solution: pH=7.0 buffer solution (0.01 M monobasic sodium
phosphate solution containing sodium lauryl sulfate 2% wt/wt as surfactant), 900
mL

Detected wavelength: 240 nm

Mobile phase: Methanol : 0.05 M monobasic sodium phosphate buffer solution
(pH=5.2) : methanol = 37 : 63

Column: Octadecyl silyl silica gel packed in a stainless steel tube of 4.6 mm
(internal diameter) and 250 mm (length)
Flow rate: 1.5 mL/minute

Experimental Example 5: Comparative dissolution profile test

Comparative dissolution profile test was performed using a lercanidipine/
simvastatin combined pharmaceutical formulation plepaled in Example 16 and
control drugs (Zocor® simvastatin single pill, Z anidip®: lercanidipine single pill, LG
Life Sciences Ltd.). In the case of dissolution profile test of lercanidipine ingredient,
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Based on the general dissolution test method described in Korea

Pharmacopoeia (8th revision) 20 Test method: Paddle method), 75 rpm

Dissolution solution: 0.01 M Hydrochloric acid, 750 mL(O - 2 hrs), artificial

intestinal juice at pH 6.8,1000mL (after 2 hrs) Analysis method: UV-visible

spectrophotometry (detected wavelength = maximum 240 nm) 25 Test

method for atorvastatin Based on the general dissolution test method

described in Korea Pharmacopoeia (8th revision) Test method: Paddle

method, 50 rpm 30 Dissolution solution: pH=7.0 buffer solution (0.01 M

monobasic sodium phosphate solution containing sodium lauryl sulfate

2% wt/ wt as surfactant), 900 mL Detected wavelength: 240 nm Mobile
thphHswm Mathadhio05Re rionoisssic sodiunrphbsiohaesbiffariselistion artificial
inB5H{prl=5iRY :aftethanoleg7: R Ao mm@starfedidssilyitisilicaydl paeked! each
ingrexi stairfedssstéat duivent A 6dihe (Matdimalrdiprmetetdma Ri50umm

(IeWgthn Bhewl issedutismpdiimise 4@ ExpeomendalEdeantpiecbnditions described
be@omparatheengibsolatiohgreifite testt@omparatice dissoltid napnofidel festquivalent
divsatperosated itsing aderpanidipinehgimyastatineonibired (Zocor®), while the
lephatdipoeltigalddrmu tiancdre paigddel aintite A6 amnd reanirat alfgsed to that
of (ecestdidimvastatinsinghe. pilinZapieigs lerenaidining sipate Nilknkes thife multi-
layRaieneesldiddedndhe aaseoidisselutiorentefiie tesioflesranidipivelercanidipine
inHamReige34amaBdak sid dinmita Hiehssolytionselutionwas changedvere far
lotbepvRmartificiaksastitivics i@ anatifisial) intestinal juice after 2 hours.

Spgeificpresres QBQ&%’?OM'Qﬂ@r@f@fﬁaﬁﬁ%%hn%%%@ﬁ”Iﬂ%ﬁﬁﬁg@@&i tablet
acpg}@_\% ng thed e%'r'@s%ﬁfe PresaMad 'ﬁfé%@ﬁmW%W? %!59191“'[!%/@ initial
dibiofiledestyasperionned waderthe.conditipnsdienciiRed 5 Relowilpine single
pifamalerls the simyasiatinnaredient showed:ainearly eauivalentording to the
priRSRIHON Pehayior.as HQ&‘%F’%G@&OSH&?&Q the GOl AIHGL(A9EOIR:r ahead of
si&(bé{&m?\. lercanidipine ingredient showed a very delayed dissolution rate

as compared to that of the control drug (Zanidipe). In the case of the

lercanidipine/simvastatin multi- layered tablet according to the present

inyenfion,dissglution rates. of lercanidipine 10 ingredient were all within .
S04 uatilone how:afteribrirst RegarmwicRwere dan tewes amthalieia (sth

- reth@ggntrol drug (about 99%). As described above, in the

lercanigliginelsimyaktatintiod)ti7kyared tablet according to the present
invEatidniiter cahidipin€.8hdVE alfar hbwir anitial 56 isddlutidrrafeathifiaial intestinal
jusimmtagiaiiy likelikéteohtrs) drugs (i.e., lercanidipine single
Analysis method: High performance liquid chromatography
Detected wavelength: 356 nm
Mobile phase: Acetonitrile : 0.01 M phosphate buffer solution = 45 : 55 (pH=4.0)
Column: Octadecyl silyl silica gel packed in a stainless steel tube of 4.6 mm (internal
diameter) and 250 mm (length)
Flow rate: 1.0 mI/minute

Test method for simvastatin

Based on the ‘Simvastatin tablet’ part in USP X X IX

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 nun)

Experimental Example 6; Comparative dissolution profile test
Comparative dissolution profile test was performed using a lacidipine/
simvastatin combined pharmaceutical formulation prepared in Example 18 and-

35

Amended Sheet



10

15

20

25

40

15 pill), and thus the lercanidipine/simvastatin multi-layered tablet

according to the present invention is less likely to be subject to the

metabolism in liver ahead of simvastatin. 20 Test method for lercanidipine

Based on the general dissolution test method described in Korea

Pharmacopoeia (8th revision) Test method: Paddle method), 75 rpm

Dissolution solution: 0.01 M Hydrochloric acid, 750 mL(0 - 2 hrs), artificial

intestinal 25 juice at pH 6.8,1000mL(after 2 hrs) Analysis method: High

performance liquid chromatography Detected wavelength: 356 nm Mobile
phase: Acetonitrile : 0.01 M phosphate buffer solution = 45: 55 (pH=4.0)

Column: Octadecy! silyl silica gel packed in a stainless steel tube of 4.6
comm{iaternal 780w Anater st 5D ghen BN UK dlerate: Odipiminagle pill,
GThessmetoc édtisimvaststin BasefldisstietiSimpasiitiretablet: pdipindggredient,
thX Xdol35chestimashodiaR addlesmethod; 50 mpmifDissejtion $olutionan artificial
infiEmia0 pudterselution(@e1 Mpaafiohasicesedilinliphdsphatesdlitioest of each
inestaining sediupe dabky sy fate B Sleswiiniassustactant), BRQred-

Anglysis inethass lioMighie spestrapbptametne (Hetetied waveltinigits described
be‘ff@v@n%m%&ﬂ-ﬁ‘g nig) and reiRivieratEd Anme Experinentall Exanapte/6equivalent
disomparativedissohdicn profietast Gamparatvesdissolution profite testvhile the
ladYas peringned é%&'@ﬁcﬁd@&lm@%/ asiryasiatingamhinedPNarmagerliced that of
imformulaon prepared.m Example 18.aidi351Amapipd Sheehsantrokfiivgs yered
tq{)%é%eg&(&ﬁ Vasiain.:ingle Rl MS 0, Vﬁ@(@h@?@@?%ﬂﬁ@i&ﬁiﬁe ingredient
WSS &?yp '11' %ﬁ%%%% 9@9'ﬁ»?@@ég%%%ffl%ﬁﬁ.tww@@%wnswer than
h Er&g(gg |ent (i f? fion was changed from an artificial gastric

JUIGE to?a d art a n eStln%l JL{ge %ES mqgi§ﬁ9§§g§xpr%93ﬁ§ﬂ§/eled tablet
ac coS Iu ?n &ro & %es Onpe,gg 10 %gd ri\, ?a @8\'9&‘ 1?1 ssolu‘mon

(e are LSEh n y g SSO L{EI%{J %' g, %tgé )S and thus

I

rate k’lxan S1

th; rslyxrg{/ onam n%a%%lse Cor g‘t%e nvention is
. Si agfafl d‘]a y e uwa %nt § %olluggs e avior as
e% 5ared 1f’o e contro rug‘&locor(E 5w j?aczldtﬁ}Jlne

g¥edle Cﬁghoged a v ry.delayed dissolution rate as compared to that of
e WZ% In the case trgia Jacidipine/si vastgthn
USEY é’r‘?e %ﬁﬁ%?r rd 8?8%%%?8 INvention sso u? Bh TATEEgpPoeia
I‘%;b’lafﬁﬁﬁ%l gredlent were ithin 50% untll one hour after the test
ed5H TR F'I’EW?/Q% V\fa tF%?]of the control drug (about 99%).
ﬁéa%w@ H‘r*i”fﬁb (it @%éjgﬁ’ﬁ% S it ﬁé@ Wflher 19 Siicia
mtestmal juice at pH 6.8, 1000mL(after 2 hrs)
Analysis method: High performance liquid chromatography
Detected wavelength: 282 nm
Mobile phase: Acetronitrile:0.05 M ammonium acetate buffer solution = 80:20
Column: Octadecyl silyl silica gel packed in a stainless steel tube of 4.6 mm
(internal diameter) and 250 mm (length)
Flow rate: 1.0 mL/minute

Test method for simvastatin

Based on the ‘Simvastatin tablet’ part in USP X X IX

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)

Experimental Example 7: Preliminary clinical test

&maﬂ’ad
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15 according to the present invention, lacidipine shows a far lower initial
dissolution rate than simvastatin unlike the control drugs (i.e., lacidipine
single pill), and thus the lacidipine/simvastatin multi-layered tablet

WO accordinsg to the present invention is less likely to be subj}fggt(‘gt
H&X381Em in liver ahead of simvastatin. 20 Test method

R%]) 7/004079
or lacidipine

Based on the general dissolution test method described in Korea

Pharmac

opoeia (8th revision) Test method: Paddle method), 75 rpm

Dissolution solution: 0.01 M Hydrochloric acid, 750 mL(0 - 2 ins), artificial

25 intestinal juice at pH 6.8,1000mL(after 2 hrs) Analysis method: High

Pegferimsanial [f@mpk drinelgripayy ctéetbdlavelength; 282 run Mobile

Prielseninwatdinidi: G:o5mnrmdRRiR Acetees Band iBolalibh g ogpare the
therGatutimefBctadech) silyisiicadetipasietdn afseamiass Salbl aigelaple 52ocor
tableHMsBAvistarnaloiametav)Sivg 25) simullemgtsFkowarknis g prmifugeocor
tabldestnethngfasSimastatinBakedipimehdiSiarastatimpbBfizajt imdSRs  an
expfihdXta3o1o8h Mathed: Reddamethadicadpimbissabition Foluidhtablet and
NorPhie® 0, Briifer salutiandQ-0leMpaonpbasiaisesiumonhoaphatelsaltiian that the
releSQNRINING Qi laupyl sUlfae L 3% nomi B sdrfackantaeR0adpbrding to the

ol

pres’%ﬁ?ﬁ@'&\@&v

: UV-visible spectrophotometry (detected wavelength =

maximum 247 mn and minimum 257 run) Experimental Example 7:

Tabld 8 BRI SUNiE3hiesti A8ari QN n Sheet WO 2008/023958

Preliminal
compare

cg Mmerc
simultane

'M\;]fﬁgéﬁl &Y trial faca c, I8 ok TrU I RRDEGAT 48 Ethparing
%1%'”'%?&1'1%% NERERN gﬁtegc?esns 1 g,”btggtégc}a%lﬁcf' t§l\f»:~:ty in (i) a
e Rrapefc cliecle 011 o siagle AomiStafon Qfeorotherapeatic
astatin. i
5

A EEREES o 00" i gﬁst&»a odininn and
LAl

AN AV Arimm o

(nmlndip'
chronothe
B}ﬁegpror
time of dr
present ir

Sim
RISE SRS rartlfé n?%f ZQc Iﬁ% fa I}gflflir%%
&L g‘s;,tg,ign;tgnﬂl g}g rw;& ertension arn

y A g7 T T ot s T " CAPCTITICTItAl YTrou a4 . .

PR dRSinistEYRORGI Zbcar .tabfé% %‘%V”Sﬁgervasg ﬁa I\Péllf\.c.()km?ﬁc
SHRERS RIS HCa RHTRIARBA TR R YA SENRUARST Mie CrafaAgastration
BB ChicHERIRR Rt ACTBH SO ety CSEBIR AT L g s tatn
varilierEVERTEble 4. Summa af the clinical test Multicenter trial

(abzademi
shhjedter

- Bighsstgaoraniisteaalial ptorngedingd e phdmbaaseieson and
shigpeditidenimpes e} oy (toted 3ZspkissEtus

co-admini

Test
design

stratsanir(icphtebronddsegapdatdollows.

4open-label, single dose, randomized

- Drugl: Norvasc® 5 mg (single pill)

- Drug 2: Zocor® 20 mg (single pill)

Twenty four subjects are divided into 3 groups, i.e., (i) a Zocor single
administration group, (i) a simultaneous co-administration group of
Norvasc® and Zocor® in the evening and (iii) a chronotherapeutic
administration group of Norvasc® and Zocor® in the evening. Each
subject is administered for 6 weeks (42 days), and the pharmacokinetic
characteristics, efficacy and safety of the three groups are compared.

®

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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administration and (iii) a single administration of amlodipine and
simvastatin to subjects with hypertension and hyperli2Zidemia
Comparative evaluation of steady-state pharmacokinetic Object
ivarestenisics, efficacy and safety in a simultaneous co-adpgiRistiationoos
and a chronotherapeutic administration of amlodipine and simvastatin in
the evening Test Eight male and female adults aged 30-75 with
hypertension and subject h erli idemia per each grou total 32 subjects
This clinical test is designed as follows. 4open-label, single dose,

randomized

D0 el D5 OASTALIR Py DIUGR: COCaes
|

mg (single pjll) Test Twenty four subjects are
a Zocor(r) singl&vdesignradminigiationRgraupn (i) a simultaneous
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evening. Eachyrsupjectiscaapaiigteres-fos 6f\WReks (42
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Table 5. Pharmacokinetic/pharmacodynamic results of the clinical test

Clinical test for comparing a chronotherapeutic administration and a simultaneous co-
administration (Korea University Medical Center)

Hypertension with

Hypertension with

Di NI
1sease hyperlipidemia hyperlipidemia Hyperlipidemia
Chronotherapeutic | Simultaneous ‘Simvastatin single
Group administration co-administration | administration
group (EC) group (ENC) group (SS)
Number of subject 7 9 7
After daily administration for 41 days
Systolic blood H H
pressure 121 & 127 & )
Diastolic blood H H
pressure 80 & 82 & i
Mean blood H H
pressure o4 & %7 & .
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Test administration Amlodipill p.m. group Simultaneous Simvaand $
administration amlodipp.m. Simvastatin single administration Simvastatin

we@)Absk P-m. 8 This test was conducted for ascertainipg ths.sffegh /b

the present invention by using the standards of domestic and foreign
clinical test for the medication approval and reducing the numbers of
experimental groups. However, test subjects were strictly controlled, and
the standards of clinical test were rigidly followed during the 5 test.

= EUIllmgélé?esga%éls ofthe (,ji@lm(%t are preseply J{Hgaole 5 and -

8 I'Igut%?aic Stgl‘ F D Vllaliégl&%)y&ﬁllblpl dllll%(, g?ldll(., re‘.UI[S Q&H}% /dl

9 L.IIIIIL.aI te |||||L,a test-fot bg}g IHaI I a CI1l UIIUlIJ;iI C dUl dl

-‘a}l’iu as III I:)L'ICU = auu 1 Ll%t/Ldylr\mca UII r;??\{;&i Il.,dl Cl]l /

10 {1~ © Neu ey aﬂm Moyme/dl s df ®13L mg/dl
I CILCII | VVILT I_I CITTCTI T VVILI J.Lllbt. SC 1 CLITII III

11 id':’lnia heft+ Fmia 3,C.”.or‘oto.éir" d‘g\, Simuttan ng"zdz:;[ tirst el

12 Croun-a m(i;li\-i);'l'rr\finn on ’\I'JW\E:(\ ' inn-ad -\;n:ni-va*ll;n.. C O fieame % ﬁ[ﬁL
Touppagll S H Ao COUaTgr il ormraurimmstt 1 oua T Ciyrou

13 _.chroﬁa 3-Number-of ?—sz e A After%‘rp/fﬂminis riticr‘%‘g"lU/L

124 days 4%0!:0 bleed 121?/"1.1'@./'j 127-mmHg 8'&;’:@ jre-biastolie buz*}'U/L

15 g0 mm'—'ff'g;?.. mHg ressu.\,ggf!z."e‘n bloed pf@gz[gﬂf mmHg-9+ S1U/L

\mHg 381MGh2008/023958 %Hkhzoomom?@ YHlise pressure R0 U/ T
)

n
mir Egp@-@g/’p -8 Tatal éNBIgfi’é‘r%‘F%S Mg/ 8N gkﬁwﬂgad}ﬁ?(
LDL 88 in /. di 94 m /[ dl 95 m FAFREN 34 mg/ di 1 Blallinid
1
2

107 HyEe)
17 143 MEPEHETEEm Idbas /gAY el PrecespEaniun) soluL .
1/ 185880T 2310/ 381U/ 331U/ g e s iioBiuN 117IuA
15 r-BBTSHEIRGBIUN 281U/ >
BT (et /mb) li4.21 234 24.59
Simvastatin AUC
2
19 (nz-he/ ) 24.29 20.29 21.62
Simvastatin +
20 Simvastatin acid 38.50 4373 46.21
AUC (ng-hr/mL)
Amlodipine AUCq 15
21 (nge b/ ) 111.38 107.11 -

10

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

2. 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.

3. 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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Alkaline 70I1U/L 571U/L 591U/L 16 (No significant (No significant (No
significant Phosphatase chane chap e char e 17 Clinical adverse One
case (Diarrhea) One case (Fatigue) effect! One case Cold Simvas atin

WOZ01§/9894 .21 23.4 24.59 AUC n .hr/mL) Sirvastatin AUC PGF/IRI00Z004)79

20.29 21.62 (n -h Simvastatin + 20 Simvastatin acid 38.50 43.73 46.21

AUC (n hr/mL) Amlodipine AUCo-is 21 (n -hr/mL) 111.38 107.11 1. The
chronotherapeutic administration group showed the lowest systolic and
diastolic blood pressure on the 41st day of daily administration. 5 2. The
citinathérdpsuticeapentivsingtiandrobp showberewsr toiaddindtesterobn group
astviaul densitiyltyafdrioteierhdihchoiesteinbdéndherdlspiay (huaigason could
asiministthtiamritwssthre ighdtableaus cnadimiaitiratidsigraagaairdith@bout 30%
sim\astaiimsifgleoad mivistrationtgraon. ¢apThHachwnhtharapgutitstic effects
aghninisasip a-gledipstovreththrdpghe shagtivdy iof livvyadaghtibalso to result in
tiBdy cesder thedpaibiogenicatly imperthsdiipidaneipy smyastatifeasinglie, the
adiminisiatiapares pvamibesreongdnowesingdheviglweerpesanefthpid than
SIRUERREIEGO AMINIGHAHAH ST Sowed Baaey iy ableMelinging activity
t@glgﬁgggﬁjﬁghoug a statin-based agent is an agent that inhibits the 15
synthesis of cholesterol, it is known to inhibit the synthesis of triglyceride

8- 25 0/ ecau?} ynt esis of g}lesteroé Isar gctlon r%tl% idorelated
el atFe Syt élslg Toreih- rhie chroneera g "
AR at B AT S B R AR Ve uire highest

|dWéF’§?ﬁélk “8f triglyceride by 39 WO 2008/023958
PCT/KR2007/004079 20% and 10% respectlvely, and the simultaneous

- corlRPnPistraadn Il ¥ 4 FRISRIGH 0P RSFTIMG thangmindurrpgriers on

néadistsiay ohdasnadmigaitr trrudibe rreteses gy siood
céh&f@ﬁtrahw@f@ﬁmgﬁmrﬁém@mam% mhemedinfifamastisfavorable safety
co-ddemritkenidn tpoop of oGy ThE4aihdnldie ¥ffells Bhelirdne phosphatase
amlwdlpise on the hepatic enzymes in liver seemed also to result in the

| @) 8iheontsohohdheosynthesslohimiglyetinde. Breapyhiteathehigher than the
chrehotherdpeaticuidradhisimatioatigm gposipinctidowecesymihiesiobbiipichstatin in
tharpltisensinbyastatie siragle388micistsatipnuiisessaine toftamtipitidoneringd by
actigityvabatitodipine.

6. Only two subjects showed three cases of side effects in the total three groups.

Only one case of diarrhea was observed in the chronotherapeutic administration
group, and two cases (fatigue and cough) were observed in the simultaneous co-
administration group. Plasma concentration of drugs was changed as follows.
1) Plasma concentration of simvastatin acid:
The chronotherapeutic administration was lower in plasma concentration of
simvastatin acid by 40% than the simultaneous co-administration and the
simvastatin single administration (Table 6 and Figure 7). This
pharmacokinetic data (table 6) shows that the chronotherapeutic
administration is superior in lowering lipid to the simultaneous co-
administration. (It implies that higher concentration 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
AUCKr (ng-hr/mL) | Increase in plasma
Average | Deviaton | concentration (%)

Simvastatin acid
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10 4. It is well known that HDL value should be increased for improving
lipid-related diseases. The chronotherapeutic administration group
showed the highest increase in HDL value. 15 5. Safety of drug
WO 538N was evaluated by observing change in biomarRERIRRHOMILL
day of daily administration, and the results are as follows. 1) The
chronotherapeutic administration showed the most favorable safety
biomarkers in terms of S-GPT, S-GOT, CPK, y-GPT and alkaline
phosphatase values. 20 2) The simultaneous co-administration group
was %@ramma@m@dothé a%?utl(, adrﬂ)) é tration group in the
conceptsitigrnefsimEstatin 4p sma by more than 30%, causing
unnecessaiNdAfaaypation|caused by simvastatin. 25 6. Only two subjects

shovggg;[ﬁp&gg%emwe effectéin the totatthree groups. 6 y one
case Qi iGRitaarwes.eRse 'ved in the dhronotherapgutic administration

groupacﬁﬂgdg\{pa@%%p@@tique thdlcou oh) wefe observed inte?3
uttarneous co- administration group. Ptasma concentration of drugs
ggl PRAANORd s alons: b SiaInaRnaaniRdion of el ARl A0s, he
15 VO”Ot?ﬁra Mg a‘?g“ én»’?a"!% QUEL N Rigsma sonceptral
nd Wé{ﬁ m Hi f’aﬂﬁrf‘%w o ol
pharmac@;meagtﬁlaia (tabl oA e B R o b ST SRS, nplasff‘a
adrmqjsuaﬂan_igguperjguuéﬁgﬁ%?h)i VRE Wiy (%)
adrnﬁ%@&t?&ﬂ‘(ﬁﬁﬁﬁﬁ@@that higger concengggon af active simvastatin
aci tin are consumed in liver to inhibit cholestero
syntheSisnashigageds aprer com y met d in Jiver to be excreted
throughbités thatiopuEiNGo er%gn%q into tt?g@bz%god) 40 Table%G'.?I%ncrease
in plasdhacrertberdpatidit of |s @? tinjacid Sjvastatin aci NF
(ng.hedhjrixtretisn (ﬂ@}asma Average Deviation concentration (%)
40 WO 2008/023958 PCT/KR2007/004079 Single administration 24.59
13. @b taf Sisnastatic S toinoltaiinoasain 22d 4ihd:b@&adrB4cids as provided
adminisisidos BRkwe htenothesapehiiopduit Abhididt2aiagrhmisloatien blood
EC &)rRiasrasi soneentalionmt stivasiatneAsshahe iidledle doatehtration of
Figyre®, iecdREe@@tPURS IWeke SNl didfepbas IR GO CE I alion afffective lipid
simyastating fizled aiICHRASE Hdasierd ﬁHg@@He%&ﬁUﬁﬁﬁﬁﬂﬂsxde effect).

Simvastatin AUCNF n hr/mL) Increase in plasma
Table 8. Increase in total plasma concentration of simvastatin acid and

simvastatin
Simvastatin + AUCHr (ng-hr/mL) | Increase in plasma
Simvastatin acid Average | Deviation | concentration (%)
Single administration
of Simvastatin (53) | 021 30.58
Simultaneous co-
administration (ENC) 43.74 22.92 -5.36
Chronotherapeutic
administration (EC) 38.50 13.40 16.68

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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(/o) Avery e Deviation concentration Single administration 21.62 16.93 -
of Simvastatin (SS) Simultaneous co- 20.29 10.40 -6.13 administration

WO é)EN([i? Chronotherapeutic 24.29 5.74 12.39 administration éEC R} 3) Total
JAME S ncentration of simvastatin and simvastatin acid$' &%’ A449°

Table 8 shows that chronotherapeutic administration has lowest blood
concentration of total simvastatin, meaning the highest concentration of
them is consumed in liver and therefore shows the most effective lipid 10
Iowering figures and better biomarkers (to judge the possibility of side
effect). T a* Increase In thHthags(ﬁg ¢arieehjration of simvastatin acid
and S|m %ﬂﬁvastailnm&@gg\l - MdHamb) Increase in plasma
Simvastati agldAve. € Deviation concentration (%) Single
admipiglialaR.46.2 L3098 ofl&fmiVasthtin 85%8imultaneous co- 43.74
221927530, AHBIRisadon (ENCY Chronotherapeutic 38.50 13.40 -16.68
adminigiaiaR 5ol 3P lasmdledficentratid 8f amjlodipine (Table 9):

Plasma concentrationof amitodipine 1s closety retated to the activity of

As Ichwerlnq b590d z%e%r%hg'}ﬂrgn %ﬁgrgél&%.p. ﬁgs@rcalh@( Qﬁ%l{ﬁﬁe interval

S1m asta Ine SI |rel(:t %Ctlv abso 19(50\{ 3-4 s later

SIS ?)‘6\?/6 % qﬁéj}{ IR{%” S%? a?taL c1ds as
actll(e Pg be TOIM 1 gsta éﬁgﬁ
ﬁ%ﬁ%@% S fﬁg@ DR o

San?e eﬂ‘?&%tﬁmﬁr% Et‘?&‘%ﬂ?ﬁﬂ{f 3‘[’[6 qﬂ erval (Simvastatin

e e s
acidls||agvFRPINE dBniBSUREIANaNES ApBLEmIEsHAt S iRN a% shepatic
sanagpoE oA oaehBereIT 4 mAd Rerrinhakiiod M‘?agtéﬁﬁa&hﬁeaﬁéaéf&me at

theepysaeRceCofosiriRRs A5 (3 ivesn direnrfermizhg imirkiokismtsd nsitpifastatin is
paniirdisiontieed e hpemed simvastatin acids are not further metabolized after acting.

And then flow into the blood to cause the unnecessary high blood concentration of
simvastatin acids, which could be the source of developing side effect, such
muscular disorder like rhabdomyolysis.

Further, as shown in Figure 10, Tmax (time to reach maximum plasma
concentration) of a dihydropyridine, calcium channel blocker represented by
amlodipine was delayed for about 4-5 hours in the chronotherapeutic administration
group, and the dihydropyridine, calcium channel blocker shows a delayed activity
of lowering blood pressure as if administered at 12 in the evening. As a result,
unlike a normal simultaneous co-administration group, a chronotherapeutic
combined formulation may have a maximized activity of lowering blood pressure
during the time between the morning and the noon next day, when mean blood
pressure is highest.

As described above, the chronotherapeutic 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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same hepatic enzymes to be excreted through the bile duct. Therefore not
showing unnecessary higher blood concentration of simvastatin acids as
shown in the simultaneous co-administration group, where the hepatic 1o
WO 200882878y mes Cytochrome P450 3A4 are inhibited to be TSd(RBR/004079
amlodipine at the presence of simvastatin in liver, therefore the
metabolism of simvastatin is partial, some of the formed simvastatin acids
are not further metabolized after acting. And then flow into the blood to

cause the unnecessary high blood concentration of simvastatin acids, _
As waietiaoett ive Rigsesurcd, dhdesaiopingtisidepatidorts whthis pressfianvention

- mayliseeebdikexpratsdo oy digsisnFuatieethasshowresnlEithat e Tmvek (omgonent

simbpéEtoh rhaxishommpldsioa aonaemmtetidn)fofa dinydreeyridinehepidiomenzyme
cytatianned biiSeraiepréstinteckbyts aphadipinelogi aelagtdorfoirabdutd-gnd  fully
metaboiitite citronatherhpputic admynistradidre grangednthtoeigh the bile duct,
witlihyobepysisineg calcicall chdfeeldlocketlskdopiaa delayed activity 20 of
lowering blood pressure as if administered at 12 in the evening. As a
TabRsul, Twilikelohataal SHDIANEIUS wd-AekEtialSHAD(Fgsoup,05, ** p < 0.01 vs.
gcr@éﬁﬁrg)therapeutlc comblned formulation may have a maximized act|V|ty

Al rin oy

aof la +Laa

UI IUVVCIIIIU UIUUU IJICDD Uull%ﬁ I.IIC lll{ U
erapeu

Che PREal

noon neér &}é when me
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Staﬁﬁt%l I|p|r-'ﬁ¢€i\‘?£ﬁﬁ%8 npntz l'm%&q‘hp N dp pf?(ghgft 532 statin 2é6i 50.7
ﬁb@-@éﬁﬁ‘éﬂn adefit aslcompiadlhe s muliA8Ac 32-adminid#8soks:9
Thgﬁgtonoth‘é(?mmg admipistrABéh herein ald8 aridtfes a 52+12.7
dihydropyridine,E&lcium chafhel Hidgcker, ko 3o demdiistrate jts 49+7.3
)](é zed qlBioadraffgdts in16verldgblood predséiire43dble 10 cdibarks2
the Chronotherapedtic gdminggratadrs with the sipditediedus 95+24.6
Co- admlnlstrafg@@éﬁiﬂgid lowegig edfcacy| The thoansttierapgutiasl + 72.4
Lrigtretideion gnayp of Norygsa tablet (am] odmpine-lgggylate 5 mpMangdo .o
Zocor tablet (simvastatin 20 mg) o be taken with time interval in the

eeRiRg f'ﬂ%ﬁd@@ﬂ%@cﬂﬁ@f‘g\ﬁ%%ﬁgﬁﬁéﬁlﬁ%ﬁ %}H%Wlse pressure,

CLVV CIILIICIIIUIIIII d.IIU UIU

:‘%&Bes 95 Rs destride Séfngle
ahes

AHE o |3%faho

respLUrGR est%@l afd totgl halast and the
chobgDlsa ogdmpﬁaa&( /@aﬁggégcg;%mﬁaaozé’%&&@g cystolic
blo%%celtg%ls (Ii: I %Ss7tt%:‘1 I@%‘&T {8 %Sa%g} reduced in
chrgnoﬁlera O a lil %Tq blood
co ce a%o en S mvas ra nto ﬁp CtIV \&q ms oup
atic enz me cy u exergéj gﬁarmae %lca actl
su erlonty
e gt g@a@saas 15 & rWY’H% e S
’%ff e %ﬂ-a é)ﬁ?&goﬁ LT AREIRE dyessure
fodiptee YOBiSand neutral lipid (* p <
0.05, * <0. 01 VS. s reeni %( hronotherapeut Slmult neous co- Zocor
TaBjet Rﬁﬂoﬂ%eaﬁ'ﬁi (epat rﬁ At oRea e
Chronotherapeutic Simultaneous co-
Group administration administration
group (EC) group (ENC)
Systolic blood Screening 148 + 6.3 150 £ 5.9
pressure D41 121 + 8.8 127 +7.1
(mmHg) D42 117 £ 10.2 125+ 8.8
Diastolic blood Screening 95+4.0 95+28
pressure D41 80+£54 82+8.1
(mmHg) D42 74+ 8.2 79+7.3
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ou EC group (ENC) n group (SS) Total Screening 225 28.0 239 52.9 260

50.7 cholesterol D41 158+25,1 164 32.9 170 18.9 HDL Screenin 61

18.048 13.6 52 117 D41 6120.5 467.6 497.3 LDL Screen. 153 14,6 161
WO2808/023%5814 2 D41 8811.8 94131.0 9524.6 Triglyceride SBfSERRRG01884079
693 150157.3 160 72.4 D41 10729.1 14365.2 13439.0 10 Tables 11 and
12 show the results relating to blood pressure and pulse pressure,
respectively, of the simultaneous co-administration group and the
chronotherapeutic administration group. This ascertains that mean sitting
systelia hiteet! presSurecaiebmean sitting3diaslic blogd presdugeths
sigq’bff@ggﬁiy reddced im4% chronotherapautis @dministfation gyup 71t

sure(}y\liﬁfqg)a to the highgplood concentggtiog ©f amlodipine (Furer 50) in
chronotherapeutic administration group. AS a result, the

¢ | Iy | QAdheP PV 24P ity COMRAE!
Ta&%%?t%ﬁlggggﬁé%gggggrﬁggﬁ?gﬁ Igl%up inérggve?inmbd %‘ressurz& gb()j/sme%ng)
defaymy the Tetease of amiodipife o5 R0 534}1qu15. 20 Tang L Blpod
pressure (5,005, ™ p < 0.01 y§, seregnigh Chronatigiapelilion
Simultaneous co- Group ad inistr%y&gp mnistration gé?bl& Ig@up

PaTscTpbedsureHoy B0 U7 10.2 12678  Bastoliclblood- S achng 95—
4.0(8AmBi8) pressuréBil 8d 5.4 8284 Mgy Da2 7478578 7.3
WO 9nnR/n9ng9 PB4 R2007/0048%8 Mean blobd Scre2ihd 13 4
113 Buljessure [947e0aing 8197 1 7. V5(EHidg) D42\ 8 60349.E Tanle
12fregisagessure &M pulse frequeRey ¥ < 0,08, ** p </B.oRLS,
screfmg) ChronotPéapeutic Simiteh@dds co Group adbfididfidtion
administration group EC group (ENC) Pulse pressure Screenin 53 4.3
In 56ndi@s{omnitg )cDditad Gedt hlddv e/ £BcBAAAS tab dboh@herpeutically combined
formulation of a dihydropyridine, calcium channel blocker and a statin, lipid-
lowering agent according to the present invention shall synergistically demonstrate
remarkable improvement in inhibiting high cholesterol by a statin, lipid-lowering
agent and lowering blood pressure by a dihydropyridine, calcium channel blocker at
the same dosage as compared to a simultaneous co-administration of the two drugs,

by means of the effects of release time control of each drug components.

I
V)

[Industrial applicability]

As mentioned above, the present invention permits the combination product of
two drugs to demonstrate chronotherapeutic effects and synergistic effects in
improving efficacy in better way and safety in less way. Accordingly the control
release formulation of the present invention is based on theory 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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Pulse Screening 75 16.2 63 10.1 frequency D41 73 14.8 72 11.5 (bpm)
D42 76 12.568 10.5 5 In conclusion, the clinical test above ascertains
that chronotherpeutically combined formulation of a dihydropyridine,
Ve R hnel blocker and a statin, lipid- lowering agent adtoFdfgg/004079
the present invention shall synergistically demonstrate remarkable
improvement in inhibiting high cholesterol by a statin, lipid-lowering agent
and lowering blood pressure by a dihydropyridine, calcium channel
blocker at io the same dosage as compared to a simultaneous
dorgelrttinbstresiorsed thiediftethulsatey theselyoptRecsfingstbe rensegenistic effects
airdd essatroigide ciifelrisgwbitpormentaifing ubgisgegyglietibiffgrinef the drugs.
Foetlitonest¢ibessdhdbprasentphuenitomperahifsrihe latiobiof tion pregnttinvention
i0f IR G Eneeronairale chranginerapuligrRiie giiodidi sy e itience in
effgcts in m&;ovmaﬁe}ﬁcaa N better way and saf?t}lllgrle%s way.
A€ b‘i%‘ﬁ?@;? e control reISase Farmtiation 8ft ﬁ%‘ plresse%flr?\?e'ntion is
based on theory of xenobiotics and chronotherapy. The formulation of the
present invention comprises as active ingredients, 20 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 25 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. 30 The
combination pharmaceutical. formulation of the present invention causes
44 WO 2008/023958 PCT/KR20071004079 drugs to be released at
different rates, thereby preventing the antagonistic effects and lessening
side effects, while maintaining the synergistic effect of the drugs.
Furthermore, the combination pharmaceutical formulation of the present
invention is administered once a day as a single dose, thus providing
convenience in 5 medication and saving time of prescribers for patient
instruction. 45 'Ar'SLLP CLAIMS 1. A chronotherapeutic combination
pharmaceutical formulation with controlled-release, 5 comprising a
controlled-release part containing a dihydropyridine calcium
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channel blocker, and an immediate-release part containing a statin

lipid-lowering agent, as active ingredients: wherein the immediate-release 1CSLLP

part is physically separated from the controlled- release part; 10 the

controlled-release part comprises at least one selected from the group _

of an enteric polymer, a water-insoluble polymer, a hydrophobic

compound, and a hydrophilic polymer as a pharmaceutically acc_eptable

rbleaSe cbnoriithgrarstial thandomtedlomelgasernfaaditydiopisidindation  with
confgaltidhrredeasnel blocker; 15 the hydrophobic compound is at least one

seiaqbectrﬁmgmafatmmﬁilalhdéhﬁyea(}ﬂreséﬁfﬁafﬁl ¢idale H%}W@?&h@ccalaum
chajpretipltafeercaleilmrcasnoeaigtdivasic£alainion ﬁﬁ)ﬁ‘gtﬁ gﬂé‘ﬁr@ﬂﬂﬁi lowermg
ageﬁrﬁa@w@@% kaglipcdentonite, montmorrllonrte and veegum. 20 2. T

r n clarm
be@i@lh%%%ﬁé@@lf@&g& At K §‘ %g%ynéi% 5@%3#1(% 0ot Fom ¢ b controlled-

relegg@eprgyg the release property of alcium channe

Qi?&kc?g an %llélleéerg c|u dt;%]v%venn oggeerné e?n ontroIIe sot arf;gren the group
COHSI%SMSJ eIO in.th eéln &ﬁrrée atet A The e (Eehpfooréf\mﬁn gPadefrophobic

fc ROMBIRLt®hH rﬁbﬁf&&éﬁﬁi&%ﬁ&}h&%@&ﬂe release
condopnné e qqugg‘i@brgﬁ@ﬂ;%ﬁr TSR et oo

bloc 5(nne| blocker and the statin, lipid-lowering agent are controlled to
dBeRudsoRBahierTeT Betdieah lerstiwre delgchegréients netabblizetifatty acid
esterpefatmatishalieolnel livervitabytprhoipie st Ridthatthbonate, dibasic calcium
phogfihadeopyiidinexhiciditaohamnebtitbekdacdin bebeelraties 2rhetsaitilonite and
veeghen.onset of the release of the statin, lipid-lowering agent. 4. The_
chronotherapeutic combination pharmaceutical formulation of claim 1,

@h%mﬂa%ﬁ&h@r@@m@i@%oﬂﬁm% ﬂﬁ&@fﬁﬁd&rsﬁi?ﬁ{ﬁf’am{* Plaim 1,
wheB6aURh ST ERASISHR 9 dﬂ?@&g ?615 H'(ﬁ'ﬁréa&%? dn?el blocker and
the ﬁﬁﬁ@?ﬁﬁﬁtw}én gr%a Tﬁ? f\ong yr1d1ne calcium
charﬁ%?BlB@ﬂgp &hxaE@ ? tf%%df?r a onr e azrirlr 8%}'%%’5}, Ea qyrs later than the

ihvdrepyridine, cal cium channe Bloc €
Statlghha}l/ m%%éut%anl§ a%ceptable salt thereof or an isomer thereof. 6. The

eu c combrnatlon harmaceutical formulation of claim 5,
ﬁg %’r}%? FORDRHHeCeIbIRtiomAker BlaeRBERa hfAlsaipingon of claim 1,
WheFﬁ‘}Pe & &f %ﬂ«?ﬁaﬂ’fﬁﬂﬁ%f%@ﬁléh@ dihy drpeyeldorothelciventicheomtitdtioker and
the sipinmpidrliewiToReAgEBh0R cailT olladHerdirrthestoreuiation civngisisesen the
two dig riegor diewtr opsabiviér chiithrechane ¢int6iM ESLER rbldcketoBhidiae P450
that ¢heoddiiidrapouiidicentbinationchhambhbéodloa farmdatiopaebalaimolys after the

onset of the release of the statin, lipid-lowering agent.

4 . The chronotherapeutic combination pharmaceutical formulation of claim 1,
wherein the dihydropyridine, calcium channel blocker is selected from the group

consisting of amlodipine, lercanidipine, lacidipine and a pharmaceutically
acceptable salt thereof.

5. The chronotherapeutic combination pharmaceutical formulation of claim 4,
wherein the dihydropyridine, calcium channel blocker is amlodipine and a
pharmaceutically acceptable salt thereof or an isomer thereof.

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

7. The chronotherapeutic combination pharmaceutical formulation of claim 1,
wherein the formulation comprises 1-20 mg of dihydropyridine, calcium channel
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wherein the release controlling material in the controlled-release part is

contained in 5 an amount of 10-500 weight parts relative to 1.00 weight

parts of the dihydropyridine, a calcium channel blocker. 9. The MCSLLP

chronotherapeutic combination pharmaceutical formulation of claim 1,
blogkgerein the enteric polymer is selected from the group consisting of 10

polyvinylacetate phthalate, methacrylic acid copolymer,

HydFbryphopyiriethyb ceticlosentithalate pdhetascastivid Seaaetatéon of claim 1,
whahthalate cbelkdese prdfionate tphthatateeloaragitdd-Fesggib S 8d-Bntained in
an amistuiedheEdI0ebhe chrenaiherapesiooqmRitatonRNATIARCEUIRRL pyridine,

a cafermmlation-@f ¢ripkdy, 15 wherein the water-insoluble polymer is
polyvinylacetate, methacrylic acid copolymer selected from the group

%?”F!%'@QIQBBW&?}BX{?&Y&% me]@s&h%m%}g’g‘ﬁ&ﬁ'éé%l TOPRIRRLE" fdpim 1,
Wh&slx(e%a%ﬁ?ef- O A e e e ClsiSying  of
1 oy Erﬁete}lg ﬁ%la aI,[o e cgtlugselaceta an mixtur of. fothvl
po )%%eyé)ér Hotherape I, comb %5(% Bhaf S cSttRADRYwIARSH ¥ Wt vl methy
cellulglier wﬁﬁ%a Sty S0 %nd Cf?}\ql%} gefd %@@%ré’i‘g@é?éﬁ'fr6ﬁ¥lﬂ485§roﬁﬁoplona’fe
pht}&}%gfs ' Bffgbiijc Pesastit sl Ayt Rrsedrate, glyceryl

behenate, cetyl palmitate, glyceryl mono oleate, stearic acid and a

rHixtUhe tHsidop s TRay P BIbON RN2Bhsaleeeahfiont fhengubaipon of claim 1,
wheggiisistig oveétosrsaiyibicotpollvetyt alsohphlgteanihaltahpl anethacrylic  acid
copohixnare thieteakdne fnamis sktectgdbigm thengistitpeconsistipgl9fethylacrylate-co-
metigdmatlivanyéateheaswaky misrowystallipel axane aymabdure thereahdiRacrylate-
trimeteythranotheigpentihaahingtiop pharmacanicaddonmdlation efs@ipelate and
a mixt3Ravherett.each of the hydrophilic polymer is selected from the group

consisting of a saccharide, a cellulose derivative, a gum, a protein, a

RalyyinyLdesvaie 3 RetY %l{'ﬁﬁ‘{é({%gg %@98%@(? ruﬁc%i;ly eé% Son of claim 1 ,
whelERVANE, S‘éP&é rg%@%&ﬁ%&@rs gr[entgggfr%efg%%o .F%Sf %ﬁgwefgnsisting of
LT G R o e
By Lo RS 7o BEUA B ABEWaR A Afatle fotty acd alcohol is
sele*gysg( e Q) KR haBin Ry Hidb Moghiletartidtantanhol, stearyl
alco 9 Mp%%éﬁ&ﬁhﬁﬁﬁ(bs@eam?%ﬁédﬁie%d diniRettetiganayf; consisting of
Carngrdipinan Bsecsnylgatcheayatalbine sereceedl feomithergrdwpeadnsisting of

hydroxypropylmethyl cellulose, hydroxypropyl cellulose, hydroxymethyl

delidibseshryaethgethylitellctosbjmtithy dedktesecarioxymettion of claim 1,
wheceitulessh seidibmhrddrpkilprgmylymethyd celidrse fREHARSHESII @ nsisting of a
sacchyrirbxyetiydinelbyd cedttieseanda agniue heseoh, 42 BBIGYMIE derivative, a
polysetebtethirom éb@(ﬂﬁﬂ’d@r?ﬁW?Q&?IM%&!?@P&%Q%&%QI rFoIJmer and
a miltagacathascarrageenan, gum acasia, gum arabic, gellan gum, Xarnthan

gum and a mixture thereof; 47 MCSLLP

13. The chronotherapeutic combination pharmaceutical formulation of claim 12,
wherein the saccharide is selected from the group consisting of dextrin, polydextrin,
dextran, pectin and pectin derivative, alginate, poly(galacturonic acid), xylan,
arabinoxylan, arabinogalactan, starch, hydroxypropyl starch, amylose, amylopectin
and a mixture thereof; wherein

the cellulose derivative is selected from the group consisting of
hydroxypropylmethyl cellulose, hydroxypropyl cellulose, hydroxymethyl cellulose,
hydroxyethyl cellulose, methyl cellulose, carboxymethyl cellulose sodium,
hydroxypropyl methyl cellulose acetate succinate, hydroxyethylmethyl cellulose and
a mixture thereof;

the gum is selected from the group consisting of guar gum, locust bean gum,

tragacantha, carrageenan, gum acasia, gum arabic, gellan gum, xanthan gum and a
mixture thereof;
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the protein is selected from the group consisting of gelatin, casein, zein

and a mixture thereof; the polyvinyl derivative is selected from the group  MCSLLP

consisting of polyvinyl alcohol, polyvinyl pyrrolidone, poly(vinylacetal
diethylaminoacetate) and a mixture 5 thereof; the polymethacrylate
ﬁﬁom@ﬂlﬁslsdelﬂ@@drémmw@@rpmmﬁbr@mgaoﬂogblél@my tasein, zein and a
mixmethhendafe-(2-dimethylaminoethyl) methacrylate-methyl methacrylate)
dyeolyobeviayp otidrieifiaerykic Riidtaethnatha @I )E@Rﬁgﬁ'ﬁ%’ olyvmyl
alcopoly (pogyRasiylisyasishieibivk ; aﬁ&ﬁ?ﬁh?@&@bﬂﬁ@ﬁ&ﬂ?lﬁlﬂl%@%é %135 ixture

theréBfthe polyethylene derivative is seleécted from the'group consisti

RQB’%BY&?H&HQ@}%&J{’Q' RROAde Q(c,jtgcfnfx Lrj)r']\ tgere%g’l}{)]econ&stmg of a

oly{B W@}‘Ja YARE! Zscﬁ E‘r HodthS hrO g P crylate)
fop&ﬁ%&%?m g%ﬁlcal 9% P ‘;ﬁ gll;n Psctfglf 6?%]}H§‘j§’%§ﬁﬁmef a
polf( i ast as{a i, Pﬁrgf]{é{% ?dgﬂi?ta%“t%t’ihe]fﬁﬂfaéfé%n

it XEQ“?‘m il fﬁé ‘éoﬂslSS@f?fé%roﬁ‘iBfﬁergb%u%%anbﬂﬁ?@ﬁéﬁmg of

Pobpﬁ’%}f Eﬁ%ﬁ@ I%lci{é?lfoﬁﬂmﬁ Siciairitiesansh avrehsintpdleserl; ahe carboxyvinyl
POIY}B%F iS\waFhy2&ent, is selected from the group consisting of simvastatin,
lovastatin, atorvastatin and a mixture thereof. 16. The chronotherapeutic

dém%ﬂbmpﬁahmmﬁoatmmatmn offclainadeutibelr éinthe SR 08 claim 1,

whelipid-bwetinigrage hitpid -tontaiives dgeartt, aimeulices & :66h e ckfp -EBﬁSIStlng of

mm\dﬂttaltlmﬁ,heﬂ@wautumommE@ttQi@tahﬁfmé}ﬁﬁalUQNefﬁﬂnm?@% Qﬁi’fn 1zﬂuvastat1n

praxwhmﬁnaa@mgﬂﬁwrwm@@fucture of two-phased matrix, wherein the
controlled- release part is placed discontinuously, thereby causing the

' ' | nel b ker
B a@m&@‘%{gﬁ%@%ﬂmﬁ% i
mm&%‘?ﬁl%@Vﬁ%@a@% %hgastta atin’ 8

lowerin
c ronofherapeutlc com |nat|on rina I%éulﬁﬁ%ﬁ?gggﬁﬂ?tatlc:n of cIam:fl
led-release art and the immediate-release part form a

AR C°1lé°' SH" PO LT rRRRETS I EbBMaReOr Of claim 1,
Wheb?%&r?ﬁ%éé Raf ORISR B ERERN Y, S AeRErisedsingle pinavith afdoféd mg.

tablet structure comprising an inner core of the controlled-release part

(ﬁh’é?ﬂﬁ%ﬁﬁﬁh@ﬁm Aesdireticoie gdeaparscwihitial 40remchimipasseslaim 1,

Whlqheﬁ@rﬁéng&@lﬂmﬂmmnmmr@fpmuqummmhammmaéomoued-
relederrparatiorpbieeidintiscontintoissty capstdbycomprisingna etbE e theease of the
dihycnpotietineleaseapadandiagranueodidhe inmediatargleasaLati-4% part is

plac@l.cbieiehrandyhelaneic crmpipatien; piaknageulisal {0 rg]_:UJ(ﬂtéOgL[&m a lipid-
low@@@agerwhlch is an uncoated tablet or a coated tablet. 48

18. The chronotherapeutic combination pharmaceutical formulation of claim 1,

wherein the controlled-release part and the immediate-release part form a multi-
layered structure.

19. The chronotherapeutic combination pharmaceutical formulation of claim 1,
which is a single pill with a cored tablet structure comprising an inner core of the

controlled-release part and an outer layer of the immediate-release part, which
encompasses the inner core.

20. 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.

21. The chronotherapeutic combination pharmaceutical formulation of claim 1,
which is an uncoated tablet or a coated tablet.
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VCSLLP 22. The chronotherapeutic combination pharmaceutical

formulation of claim 21, wherein the coated tablet comprise a coating layer

of a film former, a film-forming adjuvant or a mixture thereof. 5 23. The MCSLLP

chronotherapeutic combination pharmaceutical formulation of claim 22,

wherein the coating layer comprises at least one selected from the group

chsisiinguofa teluipsetitetvaibiaati sagthatise dervatiussAnalyingk claim 21,
whadetivatiyeoate@taldlbt gelaiiniseolyesaylapa ghedds atiheaiiase, JaNHT rming
adjudlieodietavkpitbdateand a 10 mixture thereof. 24. The _

chronotherapeutic combination pharmaceutical formulation of claim 22,

"2@%9_&%’&%@94 YEGIS CORIANGEIR _ﬁﬂa@%gg&tit%ﬁ'?é% 2 {’l"[tg@g& %hfeclaim 22,
whetj%tﬁ{ %%'%ggt?%%f 1a E%% xk‘fllls%[sla' eg'st (r)]gec%era?e%?et’ e;]ﬁ o %3 &y P consisting

combinati aceutical formulatioan according cedir o)
of a ie'ﬁx?]'osg CC){G]!HV% 1ve, a,Sacck arlrélne ﬁw{%thvg, d"aﬁ)?]é]dﬁﬂﬁ ?gjéaagyg,_fowax, fat,

claim, ein the émlfln i0 L fon'is’s ] y Bk q
gelai, Doy SR T8I AR LR B A TSH Bt CSUdal] Phibalate and a
mlx?BFFn St of claim 25, wherein the statin, a lipid-lowering agent, is

released first and the dihydropyridine, a calcium channel blocker, is

dibsighemmibsrapriis spaybina hampharatioetivabfobydderieasitolaim 22,

whegienberseaon Héanesis grntiiniy wlipicrlowenhgfdyBrts ands thethe total weight
of thyilepdtepyteiliine, a calcium channel blocker. 25 27. The chronotherapeutic

combination pharmaceutical formulation according to any of claims 1-24,

Bhetdin diediyitikopyidine ealaliiheianpelblasken itdeRAERANEh according

to afi¢|pyesedias tiaieMyerepyHing EaleMANANAGHRIOCKRSHS {IGASP dministered
at 5-afigy felease of the statin lipid-lowering agent. 30 49

26. The chronotherapeutic combination pharmaceutical formulation of claim 25,
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.

27. The chronotherapeutic combination pharmaceutical formulation according
to any of claims 1-24, wherein the dihydropyridine calcium channel blocker is
released with delay so that the dihydropyridine calcium channel blocker is released
after release of the statin lipid-lowering agent.
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