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WO 2008/044862 PCT/KR2007/004929 [DESCRIPTION] [Invention Tide

] Combined preparation for the treatment of cardiovascular diseases

based on chronotherapy theory 5 [Technical Field] The present invention
YerAU$Md4BHarmaceutical combination formulations comprishid &R2007/004929
dihydropyridine-based calcium channel blocker such as amlodipine and

an ARB (angiotensin-2 receptor blocker) such as losartan. In particular,

the 10 present invention relates to chronotherapeutically designed
combination formulations for the prevention and treatment of
cardifEsgRIRIseaéks, which is formulated based on xenobiotics and
chrongtheramyrfar@sabling the two drugs to be chronotherapeutically
releasqdbthedepyeipapiavingdherbatapentintactivily s vassaparedstadbe based on
gqrgiq(w@@ ioR&feach drug in the form of a single tablet, while i5
reducing sidé effects and maintaining the therapeutic activity as high as

possiple. fHringtheperiod or time of a day when the risk of a complication

Of Cafrﬂéo gal@r 1%%%'%@19@?5%[ qunekALt] 20-AHRAHER formulations
ﬁ'&ﬁwé‘gﬁ@éﬁ Vi) relelt Slfieaclas hayen Beeimiodipine
% rtg rg&e rtgﬁ{&ﬁ lgﬁ%a%slgga@tﬁplel\ﬂ' articular, the
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Oﬁg\]éfzhgﬁé Al an O 20TV /so¥vh1ch is

eroBio csf and Chr meglcal CaEe W ebﬁn o drugs to
oY atﬂ%“ﬁS?

e IC Ire S

Vtel%i‘f X atl el rOVI me$ caafrt)eutlc eabthMty as
9 ﬁ{@&é@ they ﬁ).'— ﬁf }rg grl% -3 pingfe s Lt, while
i ueina SHER 8}&18 9%51 {3 gé\tlas possible
ém’fhﬁ%ﬁieféﬁémﬁaﬁé éﬁa ¥ %ﬁ%s %%8?1‘?? P aaf O vascular
#ié%&d&é%lﬁﬁéfreby 30 securing long and healthy lives of those patients.
To achieve the aforementioned goals, the anti-hypertensive agents should
be fufﬂ?@kgm@deﬂltd facilitate the medication instruction and increase
patiehlthooginpliamezousargatisbalectirieniacigsmssioitie puetlBoyeabsacies have
tegn, deOTopidROS phesreil88 provedsthdcaccsbipatdns HEscRptor idagegard to
fheverttthent arhpilipatiension slipprdssotiheipGig grabatentevisérnppeseriserpcognize
thqatientsssuftbring frptoma, minboolyridHeratbony penteaskow {Gedgsliesr disorder
ferdiypetiediidncarapademenhisstiet by JbinthNationddjeCommipeepiNE medical
Y&t WHIRIs| Stdai1Og0)] ohihere &M vhtioe b zpersessionhypértensigrive proper
Eachceauseriieay. be responsible for 40 initial hypertension of a patient,
but mulgiplecassesmay pe tenskiedierdpg aims not only to lower blood pressure
but also to prevent complications such as myocardial infarction, cardiac
insufficiency, stroke and early death or to control their medical inadequacy, thereby
securing long and healthy lives of those patients.

To achieve the aforementioned goals, the anti-hypertensive agents should be
further improved to facilitate the medication instruction and increase patient’s
compliance.

Large-scale clinical reports for the past 30 years (e.g., HOT, UKPOS) have
proved that a combination prescription may prevent the complications or suppress
their aggravation when prescribed to patients suffering from a minor or moderate
hypertension [Guidelines for hypertension management issued by Joint National
Committee (JNC VI & VII), WHO-ISH (1999)].

There are various causes for hypertension. Each cause may be responsible for
initial hypertension of a patient, but multiple causes may be involved in the
hypertension of the patient in the end. Thus, it is difficult to choose a certain
antihypertensive drug to be suitable for the incumbent pathophysiological cause of a
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hypertension of the patient in the end. Thus, it is difficult to choose a
certain antihypertensive drug to be suitable for the incumbent
pathophysiological cause of a 1 WO 2008/044862 PCT/K112007/004929
WirepeHdRsé patient. [Journal of human hypertension 1995: 8- BEE28H¢4929
For this reason, a combination therapy of anti-hypertensive agents has
been preferred and on the increase, in particular, based on ARB
(Angiotensin-2 Receptor Blockers) drugs such as losartan. 5 A
combination therapy has frequently been reported as necessary for the
Holewingireapatisrid. Fumnidyplettensir 995888s886]. 92pHypSiferisfdn iFor this
eventyallyadaiaratethbyapiubinlettdygestansifactges sditsduegh jprefayrbé and on
friggereddey & Sagie wausBaAsing RBaCivigingrediehtieept st Bibibdm) drugs
dnuitipleathephysiological 10 causes of hypertension. 3) A single active
ingredientis oy effieetivgfonasstaaadie okpatiesssrtdd Asombisation for the
Piesstintion is Rffgctinetor @r‘é@ﬁ@ 0% gbpatients. 5) In particular, by
pre%“?&%&%@o’%{n@e 1@%@&4@&!&& YPRHERSIORMIEBs and factors,
eggqgg @W evangore difficult to 15 prevent the
agg Vﬁt'% COMRICA Qﬂ%ﬁl@tw %@%g@&’e'?dﬂqm%@ebﬁﬁﬁ{t%ﬂ'@smlogmal
locgﬁgltgﬁ{actory in efficacy, side effect may be increase
&E Ql’ae&ﬁ/rg) ?e\ﬁ{ ?QHﬁFytEﬁeﬂ%?e%gqg% A ERBPRAIaNRS.

pres rlgtclgm 1R r&m tY '% %Hé% Philiseasgs sybilempauening

qar 'OnSPan uoyfm sidg Sreiora ARIRTIGaN, %Hfﬁc%@t o treat
S§F% éla% |9onas em’ hasi ea at a}lle rl1|1F pl:@ll%n ge tp tlé)‘%ﬂ]% difficult to

W1
recommen eSCI’IptIOH tO start t

E %Iré ﬁ"ﬂgﬂt CP -fr‘f u?ar blood pressyre should.be m

Iow i 15 B‘F‘é ?5%3%%61@ SPWioNt A'CD a%tofevdm ciency.

s s 99%%%&,%&3%% %Mgggcmps%onl e ucS R Side effects.
effeé |\‘%W¥B?W/J’B‘Fsﬁélt?ém§ R%0 ‘E}%ﬁ%ﬁ a? |on dl frases while
RARIGHVE fof Qi s ﬁ?%?ﬁ@ GFPARRSIR BB vEring 6T 65 an Heart
ﬁﬁﬁﬁﬂ'ﬁm FOpRIBIBBH ST $hate 15HgR lgétall%l BAfRCAIRESE HOTP8 )Pfefefably

dricaekd @gq@ﬁrwyaé%sﬂ%t ﬁ%%éw%s%}%mﬁ%m

prepirationarrigekardalaasd wrees e dlsde fiefehyn patients with
aucophigatipts thensthpsnaipioitis réqaradined dRegaRyits Bffsiatil in this case.
Dleaerihelssicasngleiped pwrdmisiiectits @niafRe S0h@aisbtmts, gappination
itveerertikerminiedeh Siele il £Phisss nealEd as fixed-dokdPabibndfoRreventing
prendiatiomsaby hasibesniagprovedwitesgt forasevrexPevsrestaliedagiifical test,
e EBfficacy and safety of the single pills are fully evaluated and such
comBjingfian basrapyrhasivesnledgelyg pfrescibgeay doctoesessty0pfitdscombined
pielbkrolon thaedlidededosiicanibinhtioncof @antiihyertéhsivgngbeterdiag to this
pxeellsiaf affact indaivednehbtoaduyyessiife. different pharmaceutical activities be
combined to contain the same amounts, as if it were taken in each single pill. This is
called a fixed-dose combination preparation, and has been approved without further
experimental data if the efficacy and safety of the single pills are fully evaluated and
such combination therapy has been widely prescribed by doctors.

10) It is well known that a fixed-dose combination of anti-hypertensive agents

has excellent effect in lowering blood pressure.

11) Dose of each ingredient is not increased, and thus the side effects of each

ingredient are greatly reduced.

12) Anti-hypertensive agents cause side effects mainly related to circulatory
system. Such side effects may be more aggravated by increasing the dose of a single
agent rather than by combination therapy of two drugs without increasing the dose
of each drug.

13) A combination preparation may improve the medication compliance, and
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11) Dose of each ingredient is not increased, and thus the side effects of
each ingredient are greatly reduced. 12) Anti-hypertensive agents cause
side effects mainly related to circulatory 40 system. Such side effects
waylogmere aggravated by increasing the dose of a single BUERReathen4929
than by combination therapy of two drugs without increasing the dose of
each drug. 1.3) A combination preparation may improve the medication
compliance, and 2 WO 2008/044862 PCT/KR2007/004929 save a half of
the time required for doctors to educate the patients with the medication

dastruction 14) fcompination; 1berapy BIGREFteN MaydAverdhgatsi@f with the
|£8111Ag£9{ & gations, and reduce the long-term expenses to be

incuy %Ed or 5 disease R ‘}9 Phfh oA W'QM&?%@ may '§déGRulatory
Slgp 3b dne exnenges HP'&QQJH&Q%'Q@ fRMARArEGWHE disease
for two’of each single pro t. In genéral, blood pressure increases

Wlt %A%t()r)loub 6'?;{0 c(:)f eldcelrl ptreno le %ffx&p %&%ﬁfl ch%é’ H}%@S and time
uar |s%a l% 0 e nSI %ld{_‘]

1‘668.5 (‘to%aBﬁI pressure mcreases W iC OOd

pressure decre es which is called as err tric hyp ensi
time Ty EE‘?‘? W%?'ﬁ lIlirgn Ve %ﬁ ents aééit es%x v}t?/ a%},e_) ?31611 erg’ pefﬁ)plle
Fesin e ot s53 Hithg et ) g
(H"“e%%’é%mfhgféﬁf}sfﬁlr TB@eﬁﬁﬁ’ i e %‘P % Sss%re mc cases whte

dingRlisifARe RSP B freanetalt r %GESFH‘& XES r%%b
of théalffotnfte tiar ﬁﬁ’é‘%é’a‘ﬁ&‘ﬁ%‘ff@ ?FW&rBﬁ beﬂﬁe %/{é h age.
Frse thig pisiaeera 3 PERdEATE et Blish RERFSUFRRIB063 TR ‘fensm 1)
1465:89; sherofiher elpsping thel blepdonmsyyraoslagss ﬁasef a Smgle Pl“
meerichnSegistyaisprolsgliolang ovtpnagep. Hi5mpy) oA the amlodipine
cohstaet lesratat fedipeedsupsdtersiquired thdidaatahifeéd R «5 an
iffegariatedigpbrtariSion. FurthapOft MlayseonSekidhy o Brohenesilehransplant
helamHeEeY): HERGAYIScurdueing sl Sevialyddiyeplaringystroke 43864 p. 822-
&B7%tress during the early part of the daytime. 25 Each anti-hypertensive
agem sbowtara iniglief ditoaddiaedsiorh ythriciaetivitybel medantaimehiaRE hours in
gerighshowpateeniarkatfienhtizhitperidnsiveceffecy whictevecussdidomheart attack
fhidnighy teceavauvitensRAA Srid dotivatrmhstronglykAnodigine; atress during the
cipydpapysipine-daagedalcium channel blocker, favorably suppresses the
hyperiRRsianigaHsadaY: sl esevashepasIwigeachalietibis ivaketidfic activity.
TherriereathRRB UG ashiyity Mayhedublenincepsaddpyicentinationioh occurs
hese diigsdindHYRGAHENSIhS @K AZ-23, 36:ivA03]. Areagibinatiomlodipine, a
HIRRY ARG dedldecalsetne phaeacaiieréactialoeliiaChsuppresses  the
hypertension caused by stress vasospasm when a patient is awake.

Therefore, therapeutic activity may be further increased by combination of
these drugs [Clin. Hypertension 5(1): 17-23, 30, 2003].

A combination therapy may be ideal because the pharmaceutical activity of each
drug is different as presented in Table 1 below.

[Table 1] Pharmacological activity of amlodipine and losartan

Amlodipine Losartan

Relaxes blood vessel by Relaxes  blood  vessel by

decreasing the inflow of suppressing aldosterone activity
Vasodilation o . - . .

calcium ions into vascular and by blocking angiotensin-2

smooth muscle cells activity




drug is different as presented in Table 1 below. 35 [Table 1]

Pharmacological activi of amlodipine and losartan Amlodipine }Losartan
Relaxes blood vessel by Relaxes blood vessel by decreasing the inflow of
suppeesssigsaldosterone activity Vasodilation calcium ions infeCvaskien 004929
and by blocking angiotensin-2 smooth muscle cells activity 3 WO
2008/044862 PCT/KR2007/004929 ~n More strongly suppressing
Circardian Favorably effective in RAAS more activated after Biorhythmic
action vasospasm due to stress midnight and more favorably during

awakend daytime

FRQIAGY

Causes the loss of|K

Fapin,Mery effective

%%%T%@n increasin

of diabetes glucos

ffecrive i non-dipper nyperter

Suppresses the loss of K' €

Fiy sHemive i effective

Akl EERARAEM ITIUEHEESSA insulin
duninginwaistnstidapigbetes ar

e metabolism -Suppressing the!

In’rluence on

Rt gl G BRTessIng

gmgﬁewwﬁéﬁﬁl YRiadRtder

e favorably

I@fﬁﬁqtﬁfmﬁ@@@r@mmy
hatpriteRiOproliferation

sion’

hlé)}a%ou VESSE‘I W

g

c-cells by

ion of ath

IHmpacton=Suppressing the -

srossietbsisoandidverproductio

ticce N

{innhibiting the
ﬁmmamth@loss of K*

hlapd-vaccee
[erejv o) uluuu VCDDCI

e peromd%ltlon bl

%yka,gl the stimulus of
h

cllnnrncclnﬂ h\/narllnmlamng
rJ \;’ r.lb I'JIUL:IIIIM C

GeryiotéansinedohyEmieosinpli

(

yedivessel wall of LDL Lowerin

datgrptiecsiisprebypry-renein
gadlastaa (triglycerides

Vascular Stimulatin

8.6 {64CN8IREQ, Stimulating

the regeneration

(and complication)

- Suppressing the peroxidation
of LDL

frﬁﬂ?éggg%l and maﬁ%‘?ﬁ%%@&f’ﬁ%& eaiqd MaINLAGALE PIVASEMIRE insulin
el dothelial gel I ELCRNRIRL PR, Vasodlaliia A6lion Nabetes

Alin?erlglifflcf‘r:gf@a O%%e}%tqu; 4 citrig on afferent vessel artery
A presaing o atherome !
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atherosclerosis and |overproduction of connective |pathogenic cells by suppressing
hyperlipidemia |tissue in blood vessel wall the stimulus of angiotensin-2 on

blood vessel wall

- Lowering plasma

triglycerides
Vascular Stimulating the regeneration  |Stimulating the regeneration
endothelial and maintenance of vascular |and maintenance of vascular
function endothelial cells endothelial cells

Vasodilating action

cell

on glomerular Acitng on afferent vessel Acitng on afferent vessel
artery

Albuminuria Lowered Lowered

Proliferation of

kidney mesangial |Suppressed Suppressed

pressure in a body

in one’s sleep unlik

complications such

e normal people.

as stroke.

% RASS (Renin and Angiotensin System): One of mechanism for regulating blood

% Non-dipper hypertension: Hypertension where blood pressure does not decrease
Frequently found in aged people and patients
suffering from diabetes or cardiac hypertrophy. Relatively high risk of
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kidney mesangial Suppressed Suppressed cell X RASS (Renin and
Angiotensin System): One of mechanism for regulating blood ,pressure in
a body X Non-dipper hypertension: Hypertension where blood pressure
Weeisdkéfisdrease in one's sleep unlike normal people. Fred&Gait2RoaAe 29
in aged people and patients suffering from diabetes or cardiac
hypertrophy. Relatively high risk of complications such as stroke. 4 WO
2008/044862 PCT/KR2007/004929 That is, when the two drugs are
administered at certain time intervals, a combination therapy of the two
drugs may show a synergistic effect in contolling hypertension for a
patigni tahon thereffivasyeiigingle: didgnisinsuiicientcebbiecaiise tingervals, a
duoliigR Aredifpreat flmeachratheninythddechapisayistiowtdrtgin contolling
RierdiateRsHRANd Hagdinete’ WRKMURR asthdlyy Fuf teaiglbading dsugsufficient,
%&M@W%YgQQQ%@f@%QQM%EHmﬂﬁéﬂi@tQﬁéHﬁd@%&ﬁﬁm in lowering
BRdQR: indced Ry-amigdipine Gurtheemeare, chiepriherapeuicalrugs are
%ﬁg 0B ham%%'%ﬁbiofmaﬂwn&mﬁkﬁ%@"@@ releaissf Mafassium ion
& edtheogp ué%l&gi L%%étanceFM‘g}rRG?@ ocqusIRatiertseHiferignbination

1(1) ?bcg p'ﬂf?ﬂ ntrolled-rel a d he insuli
’ ;ﬁw“*%%g i g? it zngg@go bt e e i

anne (g)ﬁ‘f [ l?%l I e 5 % %9 O CBICHITL phenyl)-
%%;5 E’% ; i S 1§8%‘. %dyaarué/ e
Yi

%%q

@Qﬂcmm channel

gﬁo fﬁ’:gf}fyd 1@ gp % 1on a{:on IE\I? a dl e is the
Q}c@t [\R}ES‘B} g4 %r7 Ei urope n patent
m&fm%’ “fﬁ“(%f‘lﬁoceﬁ%}é 9 )B%?%‘tl |da2§f}!§‘ 879303 and
ol, suppresses the increase in blood pressure b inhibitin ,

ang%%ﬁ%‘iﬁm lgﬂalgﬁ&}m Vil ﬁbo 'ﬁ?ﬂﬂ' Eﬁ'zﬁfg 5193 yll imidazole-
PERSHIINO T RERITSISEN IR SeFTFRSAUEeS! .ﬂ?&?éa‘é@ >b b?é;\%\ pgiotensin Il
HyBefiopriindies velrftibrsrassd bieaderesitle e angiotensin-
Thsutiefeacariacsreiee U HophEmNeS 1IB% G@IP U téﬁfhe"s]amﬂg @ blood
iowestirajlistoo sresisurendastfficienapaydisaalieligraverssh - 51380691
treatienttof Yariociviiseal davsertngadeadi 8 ssuTicleR A Brisy Hifiedy gpsed for
paediatimsofficierioyenithf atriousclivesies aiabete sarslineinesffipiRidipas hy thmia
strokedi25inshéfiostieyosistaathesosibarasiul diadiptetawipped seraatdcasiqas, stroke,
atttepiathisteinetivityrdidoashddnhibitidrt afihdirnfdeestivifpohatipseleactivity,
of ifffuencerdfibigtabolichaynfirbavei j@in oExbd déypremenst, irdlupoqgg 99g)etabolic
Py R@RRRIClitd hertehmpevehs 3v(8) A1 985R)ppsdlsedd; Kithaetinsvakl. 13 (8)
BINB)20 Y1 BISOL:6A6; A, I:oHTENE@EI0)ql. 4L-(0BPAR). Sudphertens., vol. 10
(19872) Bup2-3B49Girpu ERiEBE KoL A3 4)(2000)0P. (165820659, BG3-1659; J.

HeRsien., vel. 17 ({7 Y19999). po 076/ (B &iktidation] vidll {BI0(200ER49].

348Tod lHéi IiEl s tasariandel il anthreneplemBniarili@sn in Table 1,
%ﬁﬁ"\fﬂd@ &de considered as a target of a combination prescription or therapy.
The combination prescription or therapy of amlodipine and losartan is also effective
for various diseases. For these reasons, a combination therapy (co-administration
of each single pill of the two drugs), has been widely attempted.

However, the two drugs act with different circardian biorhythmic pattern, and
it is known by the xenobiotics that the two drugs may be affected by or act on a
certain enzyme in an opposite manner when released and absorbed in the liver at
the same time [Cytochrome P450 Drug Interaction Table, Department of Medicine,
Indiana University updated 2004 March 11].
The so-called xenobiotics is the scientific study for developing a drug efficacy for
each individual by examining the metabolism process of drugs in a body to
determine appropriate medication time, to prevent the antagonism of drugs by

5



10

15

20

25

30

40

and thus they are considered as a target of a combination prescription or
therapy. The combination prescription or therapy of amlodipine and

losartan is also effective for various diseases. For these reasons, a
Bsambisatismitherapy (co-administration 35 of each single pilP6TtRBAWD 004929
drugs), has been widely attempted. However, the two drugs act with
different circardian biorhythmic pattern, and it is known by the xenobiotics
that the two drugs may be affected by or act on a certain enzyme in an
opposite manner when released and absorbed in the liver at the same

H{Qﬁ Yieehrome B4Rt Do EBaiaNARIes PrpAmentatiMEe diciagiigate the
al%tgj% %{ﬁl% gggﬂﬁglg%daﬂvlarch 11]. The so-called xenobiotics

'St FrSGIENH %é& eOff&i?o yelaping Al efficasy for,&rCNANVIGHRA fine and

pam “'“9& it 'esf@dws Sfgs e o o determine

a Hate medica reve nism

ppgfss e e il W

VEr 1o bpootgi reachmg the

|8'|:1 g&u}%}is res 1 an ef?o:/vm rob e i mamm% losartan
Woéﬁ%& %@%ﬁ Gen} ren?%ﬁoc ome P450
N arﬁ%n or%é %‘?ev%/?f fi e )
Mayearan nigsinas SRR RPN iffhetftel ﬁ/l i, after the
A FeBchiBh e MEIR ?évl@ﬁ%@m %ﬂﬁﬁ%ﬁﬁw 8 gps the total
Bh%?@%?é?ﬂ‘éﬁ%‘r@cfb‘é‘é}’tﬁ 1Qs8RdUNds are metabolized mostly by two
enzyvireamihite ielqeirthibhieis 456 &’@?raﬁalgﬂﬁym%%ﬁ\}é%?&&M in the
litter thetwativditeiagomiteri aras ierioxyars) L1 Mg xirasRR g tochrome P450
dhcenpation @ml%@mmdfwdhmlsm mstisbeliadnbuterRdr SloAMFRGIpine are
ishibitingutboffiedanagenstrioeartei eriesdwgae JHENs 4 tdtherefore, 60-90%of
pindoripteuticasantivity O fosasaahieanmhieyanpbdipmecntiblig tiee at the time
ge6épbatiomref cytochrome P450 3A4 in the liver. Amlodipine is itself an
active Tormsfang atllea prekefipinefisytbshrbatk iR4be [16e8AY thepsatrsf time with
sdedipioe itlhie [Barlisuetatioliz ok drttrmis sttebabelbdipineoareisioibitindosartan
the futheicgesenatiabditey(bahrome 2450« e T hergfore i60H810840fIn particular,
aalladipietislitshastive tesstredy shawedaximpien plasmasosicektatiomatithough
theripaaelbsi2bauisobheraigiaevhengrlpdipingds. abbhehedria iheod pressure
iMetRt the same-ime WithhdOdesarBneaeihinBy4fbpws hefote dosprtaant from
i ARIREIRthsthe BRRVErsiomef lesanaatipio ps@ﬁfuamembelmgoaaaMme the
cashaxvale) maying MkikitesdRshariculal rdpelated systolic blood
pressure in an aged people may cause stroke, even although such
iselatad SY&iRlic RigpdinressieslighdeleNatess hherefarleqen therapy and
Pressiensliovid e maintaingdiaL thedermahlevehsiicty fare4hews deerapy
RE 58”6?51&3%@1%0@& NS, HOWEKEHL:0Q A8MIIN @@&H@P%@Qﬁﬂéﬁ?ﬁm and
MRy, AYeTcqms g AlorementigRereinal dranbasks has hRRRIBRONEch is

combination predict technically formulated to play with the functional differences.
[Evaluation of efficacy and tolerability of the fixed combination of amlodipine and
losartan in the treatment of essential hypertension, J. Cardiol. 2006].

U.S. patent application publication 2005-0209288 describes that the combined
administration therapy of (S)-type amlodipine and telmisartan (i.e, ARB drug such
as losartan U.S. patent No. 5,591,762) may achieve the same efficacy even at a lower
dose as compared to the separate administration of each drug. However, this
publication fail to consider the fact that a formulation should comprise a basic agent
for effective plasma concentration and therapeutic activity due to the physical
property of telmisartan [Korean patent publication No. 2005-0053690]. Further, this
publication considers only necessity of the co-administration of single pill (i.e., a co-
administratin prescription method), and fail to attempt of preparing a combination
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Osvaldo Kohlmann et al, have reported the necessity of combination
therapy and experimental result based on the result that compared the
single therapy of 30 amlodipine or losartan with a co-administraion
weesesptiazof amlodipine and losartan. However, this is difféfgikRIGT/i1¢929
present invention which is a combination predict technically formulated to
play with the functional differences. [Evaluation of efficacy and tolerability
of the fixed combination of amlodipine and losartan in the treatment of
essential hypertension, J. Cardiol. 2006]. 35 U.S. patent application
%%Blﬁ%@?&%@9&&&?@&2@%&%&@9@&%&%&%m@gb@dmmlstratlon

erapy of (S)-type amlodipine and telmisartan (i.e., ARB drug such as
losatﬂt%n S nQaagghlc\g%o‘rh o 02 SR BCRIGYR (s SN GiskTIGRSY £ ¥&nulation
at a lower i?osart C&g}p%% .19, {hg, separaie RARIISEAHONRHERSRAHYY- and is
ab]lcatlon ail tg cog;n % & f@ﬁgt%gﬁ&%%ﬂatmsg%%bmed

ua‘ﬁe *E %
rse a pas) age t%afrore ectlv o QB angis publicats
%;é %%?fdue el o gﬁ *%g gmg@o%ﬁgrffée afects

Alalish Rig™2 ’506 3 S
&Vﬁ}‘ ORI Wflﬁ%tr gt rtog s rg 13)?; 89%ﬁ9£m%§§§1r;§;1;§
fm.a&mm &m@; .ﬁ szpgﬁe%mm .l
aIrBIALIHR- 6 WY SH0B/ % st y
@f@&cﬁ?ﬁ%‘lﬁ’e‘ﬁ&ﬁl@?ﬁ%ﬁ?&émfﬁ& 9885‘(3 e?p ént app?‘calE qC presen

HUBRERI M6 PYErs-and shaang! @@’fﬁ@@aformulat n comprlsm . ,
losafiarr thastays ﬁlﬂﬁ@%&%ﬁ%ﬁéﬂ%f@%g%%ﬂn éi f&fﬁsa “fypertensive
egradiatjoe| PASBA 4 pRe Fﬁ%ﬂﬁﬁ%ﬁn’( BlESRG (MR iEES r? cium channe

oniisined brejsaeatisherHiel ahpHsicy 85 16- H@}ﬁ%??é%%ﬁ/%ﬁﬁf@léhfmﬁﬁlémewam
pallivationaclestedas thit eefdifilulation or preparation therein may
redUsIOs S8 Wiediscloaas st dyublerapsteBy eyt aprdtaieartan and
abéoijption. of Brimgpdblayitigrivelaned at deaskienlay pledieRles Reentratigation for
anpktoviegitgetis e hibisginod mrplasive ingeoticehtratbthHowaydatighsis designed so
teehispte thaywot achiediethe theyapeudisieffigaetechargilbecalibis tiehnique is
riscipleiéihis teohnitue jsdimbppositéct heof the pebssatofnvalation channel
XenRbiotics %drﬁ[&df}ﬁﬁ@tﬁ[ﬂﬁ)a@%ﬂo@dﬁegttpwkdmdt[ondsi@,nd chronotherapy.
200400784 4Bdiselabas thiarantify pertensieastep inbihatibnyerepardtion because it

COmPHSRmYRIsAHRNtARBgFsgk-antithaldiurg. channel 15 blocker.
However, the effect that two drugs are released at certain time intervals

may nej;heaghigved in this invention. WO 06/048208 discloses a
doublpr tlaltgggéigmpnsmg telmisartan. and amlodipine. This

RUDHGRIONRERALE g%hl& lpvereriablet asi Ao @itors have exerted
Imp rO\?%r]egrt %e ﬁg% & g% %EV%%@Q'&MC@QHa %m%@&iﬁgli%duct where an
r

led 0 osa o dnaredients mayba.dislpicoraed dapidl after the
EQ?JCC ;glls % gr%%n %%{ggeg%%%ﬁgﬁ%%ng&er such as
mall 1 administration,
%@ Edm ??ngg ogeg ICS an nscojs1 5 Iggl rNEL 'trlsf%p\ﬂg %om anc; f]ihxblt
comphcatmns an other sz ecéO % ti %r A 8r{tce a day in the evening.

The functional combmatlon preparatlon accordmg to the present invention has the
advantages as in Table 2.

[Table 2] Advantages of the functional combination preparation according to
the present invention over the conventional co-administraion prescription
1) Excellent in lowering blood pressure (15% higher than the commercially
available preparation, Experimental Example 2 of Hanall Pharmaceutical Co.,

Ltd.)
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failed to consider the characteristics of the drug. 25 [Disclosure]
[Technical Problem] To overcome the aforementioned problems, the
present inventors have exerted extensive research and finally developed
wfunctiomakzombination product where an 30 ARB drug sudltaskartes929
is absorbed from the small intestine immediately after the administration
while a dihydropyridine-based calcium channel blocker such as
amlodipine is absorbed from the small intestine 3-4 hours after the
administration thereby it is possible to maintain constant blood pressure
ﬂ&ﬂgg& gpgﬂ{}g g qugéoégg&gns and other side effects by the
[Rfen e '}ﬁﬁé’%@'ﬁgd%? Whe.fungtiongl omkivatioRation is
%‘g E%p according to the present invention has the advantages as in
TAOKEG L AE Zi]oAdV RARe g ﬁ;&ﬂ%}ﬁ@%ﬂ%@ma&éﬂpme risk of
o 91catﬁ) e res n mvetnt ecipl e cohventional co-administraion
e Sl e e s ot e
Pharmaceutlcal Co, Ltd 7 WO 2008/ 44862 PCT/ R2007/ 04
EXCg%ﬁﬂrﬁﬁ%(ﬁlﬂ & ?&f@%}& l@lloﬁi'? ?zé)aové o g%cﬁﬁelfl il R %)rug Syslﬁn
srngroneitor icStiOlY B2 heSt R A ate 5V é? enltm e the
BhéWﬁﬁ%ﬁ?élﬁﬁér ?’Eeﬁfsfﬂﬁﬁ%vﬁbide}r}%ﬁ% c BRE %“Elon and in the
poHpRraivel) N@WW&@F irPHRE tséa‘ﬁur‘“efée%? AedreanBated to the co-
adkmiGtoAE ohefefstatAtopaidinemiasntici aHTS ehpravibialgcker single pill and
zohbiBaticgiadpily system and a functionally designed combination
prepHnatigmedeat niayantirimizseh@iphatmaereRical /Y clhsical ‘éﬁ‘fl&%"cyfﬁpc'ﬂonal
thentrawtiivenpofcygseremsibrieshblyirtind D Brésrdvmdngst ishishpredigsrige theory
of otheslsitireffecis dsroontparepitoithdleo-caaiminideratiodisegrdose combination
pileyerapypridine-based calcium channel blocker single pill and an ARB
singleupilheT, tagpesenttinventiomalsmatmsitxopir thaew aethtbéthpeutic efficacy
funbianal camiindiiagspiod dstilitrtethtecdyitheddREgdmsiogl agugreople by
aippPps/the theerydkQwdxenehittissvandichraratiienajpy tinetreening.
capneRtiana Eﬁf@%@@%(mm&aﬂodﬁmﬂi epatationr. fRertherethes predeithe required
foyentiganimedtoimadinizedhe puRral thatapguiis efficasyipfithe todr increases
pare gruasraniiacitate teamedisaioncemnmianeeragadgeople by
simplifying the medication in such a way as once a day in the evening. 15
Furtheqrg&(lemm%&@&qj invention aims to reduce the expenses and time
requiFsd present invention a chronotherapeutical combination pharmaceutical
formulations with controlled-release comprising a dihydropyridine-based calcium
channel blocker and an ARB (angiotensin-2 receptor blocker) as active ingredients,
where the ARB (angiotensin-2 receptor blocker) is immediately released while the
dihydropyridine-based calcium channel blocker is gradually released after some lag
time.

[ Advantageous Effects]

A functional combination preparation according to the present invention
applies the xenobiotics and the chronotherapy to the drug formulation technique,
thereby fully achieving the pharmaceutically or clinically therapeutic efficacy that
may be lost by the co-administration of the amlodipine single pill and the losartan
single pill. The functional combination preparation herein may also show constant
activities in controlling the blood pressure, in prevening the complications, and
lessening side effects. Further, the functional combination preparation herein may
improve the medication compliance of the aged people compared with that of the
simplified co-administration.
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for packing individually single pills or making up a prescription, which
increases twice or more than for the co-administraion of two or more

drugs. [Technical Solution] 20 The present invention a

sheonethesseutical combination pharmaceutical formulationsCwiKR2007/004929
controlled-release comprising a dihydropyridine-based calcium channel
blocker and an ARB (angiotensin-2 receptor blocker) as active

ingredients, where the ARB (angiotensin-2 receptor blocker) is

immediately released while the dihydropyridine-based calcium channel

blocker.i5 gradually seleased ATEr SR AR r@%aiﬁglv%m{igﬁeﬁsthe increased
EifRGE) A gt EABPIRBYANCPIE @ppa DGR BeIPraSeBpared with
?’&ﬂtw » JRAURS H}eeéa{‘% fEs fp@vﬁli' ?@Yot%%éiﬂ’éﬁy longevity of

RUARASCRIGHEn OB Mé'efo% et ﬁ%&b wically @ present

%nlc%

ﬁ( YGRS rtéc el %?X y € aﬁ 1&'2;1%%&%4'%@&{ as heart
j} g %m o ip oY Smc% artan[ S r% u ar Hﬂ’\ct{? 1 combination
com ait {
BERRAGAHG I?}nhg’ qui é%resser Ip esc}[lglmn O%el%%%f)é%cati)cr:%a%% Bnsive patient

B6HREFS AN B1HSGs ThE G802 er the risk of
%6%@1@6@@@&9%07 Q%S%t}{&eﬂqg%)&% eaclls& écflgnt in economical
e%ﬁﬁﬁ«fﬁaﬂahagr@ﬁarahawmﬂlész@%mﬂerﬁaﬁe%ﬁ e FEAGiRRpses to be
FITRE SR BV hypERERRHN et ABb T IEHS L & EBRTRIREY S_aﬁ B8 higrapy of
éh%é@?‘@é@?@ﬁ%g]@*ﬁ‘ﬁﬂﬁ%ﬂ%&?ﬁnﬁﬁé wléhw%éhﬁmﬂ@&ﬁg Gpstngnd the time
rypBrearisivaiplfents that the functional combination preparation of the
pres&hes:fvention BressBtrénvaiTe illcaieh Siemargjgiera of the funciotnal
complivztionpeubichéomeurtaigiddusthe kpRjeshrelsey andishagplis the theory
pArtienlalricdifanetidnahconatireadpy prepagationvieiitivaahefbredtdose combination
preseription. or therapy for a hypertensive patient suffering from diabetes
complication. Further, the two drugs in a functional combination
prepafatigerijgieindiave differdnt 10 activities and reduce the side effects
of edelgehe1y,shoealde lawelihe Hisefimictihbpnepralidatiohe. dikelution rates
RreRBALHiNY e AE aispiefliticntzatoncinighl pREIRCAIIED ang tablet - MSD
cQsRRinatio arﬂrségﬂaaqmgm gaItaldheakongsiapmexpengasta benderichetional
y:eemplicationswich prghike ag py less effective therapy of
the coRyeBtONRlGeRdMbiatAoRxpREMIh saE theHlatkagingheaibaidtion rates
%‘PMSdJ;%A@Hh%V%&@&R&I dhamiRreotherepsanbinyaepanwitropRimples 4
drge%aera of the funciotnal combination product formulated by the
palagy,which2pplies e Meant R XERORIGHCS R the dissolution rates
95‘8 AR éﬂﬁ&ﬂg‘ﬁ?@tﬂﬁWaﬁ%‘&%ﬁoﬁﬁﬁgr@tﬂm@ﬁ%ﬂ@@@rﬂtg@ablet Korea

Novartis), an amlodipine single pill (Norvasc® 5mg tablet - Pfizer) and the
functlonal combinaiton preparation prepared in Example 11.

Figure 4 shows the results of Experimental Example 1, i.e., the dissolution rates
of telmisartan and amlodipine in a telmisartan single pill (Pritor® 40 mg tablet GSK),
an amlodipine single pill (Norvasc® 5mg tablet - Pfizer) and the functional
combinaiton preparation prepared in Example 12. ‘

Figure 5 shows the results of Experimental Example 1, i.e., the dissolution rates
of lercanidipine and losartan in a lercanidipine single pill (Zanidip® tablet - LG Life
Science), a losartan single pill (Cozaar® 50 mg tablet - MSD Korea) and the functional
combinaiton preparation prepared in Example 16.

Figure 6 shows the results of Experimental Example 1, i.e., the dissolution rates
of lacidipine and losartan in a lacidipine single pill (Zanidip® tablet - LG Life
Science), a losartan single pill (Cozaar® 50 mg tablet - MSD Korea) and the functional

9
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20 (Description of Drawings) Figure 1 shows the results of Experimental
Example 1, i.e., the dissolution rates of losartan and amlodipine in a
losartan single pill(Cozaar(r) 50 mg tablet - MSD Korea), an amlodipine
BinglepikiRGrvasc(r) 5mg tablet - Pfizer) and the functional 2§T/KR2007/004929
combinaiton preparation prepared in Example 4. Figure 2 shows the
results of Experimental Example 1, i.e., the dissolution rates of
amlodipine in the functional combinaiton preparation prepared in
Examples 4 and 8-10. Figure 3 shows the results of Experimental
ExaBinieidnigephadissphdionaias Ihaivalzartan and amlodipine in
avalsgsiga $'W'M@@Mﬂﬂré§@>@@f&@ﬂaﬂ(ﬂm evaitis),tas dissolution rates
amipdiing singie it NeavraathrmY dakigllo Biiee) rradithe sfHplipnal(Norvasc®
SRIER NS RAraien-RIERARE iFrampleddo Rigu rkishRmDIR®rea) and the
FesPHlS:of Experimanal Rl 1 phepthe dssolition rtes of
telmisarianand amladiningin 9{@%@%@1@&&?}@3{'%@6@ d¥olution rates
1@% 5 he $3 @R amt%ﬁm%amﬁa%( QLasEY émgﬁa@atm%%%zﬂes 24,
F @tlgﬂgﬁvg q 1cpf)?&§ 5%1’ ”J@éﬁm Yours after the
urgIS shows e resul Ct 0 dmx %rﬁ';'( : 5 the dissolution
fa % or 1erg @nl | mg (ﬁ)osa Er3 }H{U o] %gl%r)after the
let s L ence a |rFIi 1?rr Omgt%e-
@%?ékso% ?cﬁegs nc |on ﬁlg4 naeion §t|on}{)re 3 din h
g Egeg L Hlécre R ERRERR R afer e
ﬁ‘f’é‘aﬂégﬁ‘}ﬁ% %ﬂ%&%ﬁbﬂ% q P&%é%%ﬁﬁn Xl%lcﬁlplne single pill
(Zanidip(r) tablet - LG Life Science), a losartan single pill(Cozaar(r) 50 mg
tabletd MR‘éﬁéa) and the functional 9 WO 2008/044862
PCTHCR 2005004929 BB AbikelasH ﬁfgpéraﬁaﬁl 8d R ReARtgR Jpreparation
FgpsiTieg evkhie rerynidine rped PEseHRpR Plodkerrmdissofgantensin-2
racenter AndenicbRiBsytarstive iDEARMIATE oV ARIRIAI S MBigligRsin-2 Teceptor
binglenilARB)visseapidmgeksiead Ribtheasshaddivgiopiridogasey calcium
BloamuptdiitekeMSErachrady waietied Wilretioadtgdmisinaiton preparation
prepahedpireExdrplertBrFidare dadbows tnebiostivs o ExprativeAeal the treatment
Ekemblevisielathidsehssowlimh rat@prifeamlodipine in the functional
comliihaticimpnedaraticriepse parechia ExapXesg2it HFigiotedishdwertpsor blocker

- sy RBlieddondfivessigred BBE pmdthin 20 hours after the administration of

drug@nccofdingdd-inkpensdentat dxasapipanil® bigure kol skddet themprising the
g Iped Jressased MBR)withiha2hbb i dfter tie aadmitiisiratigredfent and a
dEUGS AEsAFEINED IRxReTneslial Gk ample theFigui® kbsakiswisethd diastalit-soluble
regsuse(ORRBlwIh foBAheuss aliesibe cagministi@tianiatueigsereot.

accorgipg tIEXResimeial FxrmnielZddedBashMpdel present invention.

As compared to the co-administration of a single pill of a dihydropyridine-based
calcium channel blocker (e.g., amlodipine) and a single pill of an ARB (e.g., losartan),
a functional combination preparation for the treatment of cardiovascular disease
according to the present invention maximizes the overall therapeutic efficacy of two
or more drugs, which maintains constant activities for 24 hours in the treatment of
hypertension and in the prevention of its complication by allowing the two drugs to
be released at a predetermined time interval.

The present invention relates to a combination drug system or a functional
combination preparation, where the ARB (angiotensin-2 receptor blocker) is released
immediately after the administration while the dihydropyridine-based calcium
channel blocker is released after some lag time. Preferably, a combination
preparation herein comprises (i) an immediate-release part containing ARB
(angiotensin-2 receptor blocker) as active ingredients; and (i) a delayed-
intermediate-release part containing dihydropyridine-based calcium channel blocker

10
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The present invention relates to a combination preparation preparation
comprising a dihydropyridine-based calcium channel blocker and an
angiotensin-2 receptor blocker (ARB) as active ingredients, wherein the
wiogiotensime2 receptor blocker (ARB) is rapidly released and €H@RaREG7/004929
dihydropyridine-based calcium 20 channel blocker is gradually released
with some lag time. The present invention also relates a combination
preparation for the treatment of cardiovascular disease, which comprises:
(1) an immediate-release granule comprising the angiotensin-2 receptor
blogkeye(ARB @828 aalve iIngeaciertindnlidty (RaAerial selected from the group
delapediniermadialenieledre granwe.escoaiad srRbiRI pempusirgiieolymer and a
gihydraryrdine-based calcium channel blocker as an active ingredient
and Exé?ilx&b?ése eenrell W@E@fi?ﬁ%ﬁ{?&%é@%ﬁ%ﬁﬁ(wﬁaﬁ}&@ﬁﬂnﬁ@@ include
WRISISHP R PO éaf@ﬂ)t&{ iasoluhles PAlMEL. ARISHE! G RIS, Al idipine
2xt R%Itﬁ\ee{ceequﬂ A%l@@a\{lfjﬁ{é?eg?taﬁ%grq REripign A e angiotensin-
PIeR Eéé“{;%&? rr)] %dﬁ?dgq ?{ @aﬁ@%&&%@%ﬁ t%‘i'lonrﬂéﬁﬁﬁlgl‘éa?{%esartan,
aesarya anD g x%g ). chanpel blacker (5., amiodipine)
re ar?tn’(jg %%Vﬁga Seg % %{ ﬁ%‘&ﬂ’ﬂ ﬁg@gﬂﬁﬂ iﬂg granules
g oLt can a?rrml o f\ Igvascu e E?%g & En 93118 1 blocker
fEﬂlelzes eo icacy

S Sfﬁéglﬁ%éwgggﬂ et ;;ﬁsziﬁzf;%;:;z
Hmuﬁa@lh@ W -r%lsaﬁa 2B a%vagnfh i vgé ¢ to make

F%%f@é@ﬁﬁ%%?ﬁ« (PdtalEeTEh BENRER RIS TRl SPRERFEE FRFbrR tablets
ESTRRAHNA0R reparation, where the ARB (angiotensin-2 receptor blocker)
is refgaids ﬁﬁf@l?&ﬁ’é‘?@ﬁ‘é%ﬁ?ﬁﬁ@ﬁa&% KR ¢Enbmation prepafation for
thRyarepyanelisasdireaterla Aosenth il MO KIPR 8B ALbaHEPUSHRge Telease
Brgithe CPrepsieibg 2 cbRibiaagirteprip a86rPE Ao SorhpAg @S i eafneredients;
([Mmediatelpsledsamadietntaianss Ag@%|d%énsqﬁazeriecéﬁ8¢bolo‘a€éi)nsmg a
dihadtive imigtadidnesdaerldiina dulapel bierdenadiastiyelBigePants and a release-
contesilimegy dityeropysalinteddsen chicignoehatnmsidsiogkef vatyerluble polymer,
2008/044B6D 1R PIIKREDOTIO0492Y aseactivbamypddieriisezerf a
releadiie: cofatrettingtivaterigt setdetecointamihg greudiltpdsigtntofe-based calcium
waterdohlblé@olymerrivaterialsakdblepatyliineg, enterialpedjemedahgm the group
pasineripercofaexaniplds pbinmedihydsapyiidivieHiagedyoateiwmdchatenzl polymer,
blackasjnsludeatoavadiping tethanidipreatitelatipitbodifedipingeesulting granules
picardiRinesdBladiping, BisQldippresad mpharmibteutitally acekpiabls-sathponent
¥8Qks piegafdherAiRBrialigietesisitesiaaapi @oblgcsetibinehitiaining ARB,
13 dAlRH AR telRigartan, irbesartan, candesartan, olmesartan and
a pharmacesitically peeppiatis SRltdheran): PheRrResRbMNYABlOMIt-layered tablet
9 % foymulaiiguitsshnigue saturisngi-orauies bReka caaigde that is
c‘fﬁ Ainjag.Qlbydiapyriding-hased ralciim ahARRCARBCKRInule layer that is

1mmed1ate1y released.

A combination preparation herein may also be formulated into a double inner
core tablet comprising (i) an inner core layer containing a dihydropyridine-based
calcium channel blocker that is immediately released after some lag time; and (ii) an
outer layer containing ARB that is immediately released.

The present invention discloses a technique for preparing an immediate-release
ARB layer so as to be rapidly disintegrated, released and absorbed in the gastric tract
after oral administration, separately from the layer containing dihydropyridine-
based calcium channel blocker, by using a pharmaceutically acceptable additive
such as a filler, a binder, a disintegrant, a lubricant, a stabilizer and a film coating
agent.
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prepared by effectively press-formulating into a matrix for intentionally
delaying the release of an active ingredient but immediately releasing the
ingredient at the release time; and (ii) immediate-release granules
vantamingsaRB(s) for intende to make presscoated tablets, Bipl&KRRPETEE4929
tablets and multicomponent matrix type tablets 15 respectively. That is,

the present invention relates to a functional combination preparation for

the treatment of cardiovascular disease, which comprises (1) an
immediate-release granule comprising an ARB (angiotensin-2 receptor

blockep sRastive ingradieatscéddsadpiavedatomesipiafeleaseoyranuie delayed-
phepatatktablelconpisingiathdityskapyriginebased Calciushaqie! less than
Qb@ﬁ@rtﬁé active ingredientsendadaleasar sanielinadmatesia %ﬁé@gge%mn 16
f{q SRg4roun 88%%9&{\' s shle PRSS WRIREHIERHPIS released after
e[ﬁc?ége{ &Bo yggllx &U‘%M&%}? rgelidhe %fQ{QfEB%H 19988k diate-release
ra“éfm LA OBX&@%& edsRlgIum, GhaRRe! bIREKS ingly, an
2 re tr mgiosz%tt%%al ﬁ%@ dE) rlgggiﬁ 8 pab%grbed and a
rcl}g rﬁ me— c 8&%1 nr E%er W?ﬁc% Sé? \Br5tdiR Xm%'ﬁ%% g%%kg released
ﬁ a 81? 1{;““(1; 0 F Conventional et

ets may ara%:lom ress%d |nto a ta%{ usmg an

a‘lﬁcé% 1 fg;% % np@ﬁ%:im ariclesd > Pr ranllk()evsvﬁln?gn ﬁlp{ﬁ edate-re glasce release
I i e fill ;
gshi‘ﬁmﬁ’éﬁé‘ﬁi aﬁsﬂgﬁ o ﬁmﬁ%m%ﬁ%ﬁ% e Riner,
tiBiRte S AN SRRt ARG dr SESE-based calcium channe Iock
grar e ST r RS2 AP ARBE CURRS g FFAEP RGP Wf]éEAﬁé’refe“ed
rdiurenigdcthan ithmmetrker Qér@&swalabwﬁm%ngﬁ%w -12 weight
Rertsin ielal estPbenorivtigie Prto of dbapdtAePEY & Ratie calcium channel
blaeirisingViiearthenemesns iayjerceimaifidgecthymaibyridin ciepisehypertensive
efisiimaghanhbeisetidethat Whemibgiawpreldaseeratbir st rightrparts, there
any (i) sidecdfertayercantainiblyARBepmttie immediately released. The
presbntlheversentdiscioses adechigdditrrprepaiagelgnse part may comprise the
irlmadisterelbage mdRBikyier te astoupé rdpidlyl Osiweighdtedr el eaetsgably 1-50
andghivgoriedrimthepgestrhdly 8 U afght grattadelatisediomsepeightlpart of the
fitimp dheplaydireobtaining idibya dpyridinel bdsed citiemtichanmsihioskess than 0.5
byelging & o) asreatettioalyrasgepiablesacditivet. sutthas éhéillencabiridenore than
aodisiRiet s, lahileantap stabiizeeand. arfikrendatingmageay. &aDL2 hours.
2008/Q44:302s RS2 THER 2R F/EK48R9p dhierete serthiv boticrdisctosestad to water-
fonmiatienigebwicue enailinedhe-selayed immgdiatesiéage @ amethylcellulose,
ﬁ%%wgf@gsﬁnt Ryimeans ahtnis teehviapsrdegintban128%alobéhe activg-soluble
i%rltd&ﬁ%lﬁ@@@ge%@@rﬁ'ﬁ?ﬂ@ gt c&‘@!@ﬁyﬁg @‘dbﬂilﬂvﬁ\}h?yfﬁohdone and
QQHHBISt@ﬂ%anBB@&;%%Mr%&E&P&i'rf% IeRd isdelgasedsisting of
ch?‘g ? g&%ﬂ@%o%@?ﬁ%@%@!@ﬁ%@?ﬁi?ﬁﬁ% &hereof.
el ]éﬁer &l8@S€insoluble polymer include but are not limited to water-
insoluble ceﬂulose ether selected from the group consisting of ethylcellulose and
cellulose acetate; water-insoluble acrylic acid based copolymer selected from the
group consisting of acrylic acid ethyl + methacrylic acid methyl - methacrylic acid
chlorotrimethylammonium ethyl copolymer (e.g., Eudragit™ RS or RL, Degussa)
and methacrylic acid methyl - acrylic acid ethyl copolymer chlorotrimethyl
ammonium ethyl copolymer (e.g., Eudragit™ NE30D, Degussa); and a mixture
thereof.
Examples of the enteric polymer include but are not limited to enteric cellulose
derivatives selected from the group consisting of hydroxypropylmethylcellulose
acetate succinate, hydroxypropylmethylcellulose phthalate,

=
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preparation of dihydropyridine-based drugs such as amlodipine.

Accordingly, an ARB drug layer containing losartan is first released and
absorbed, and a dihydropyridine-based calcium channel blocker
oantainRingsmliodipine is released and absorbed 1-6 hours, prefatablyadkor9
hours, later. to This delayed-immediate-release preparation may be
prepared by using an active ingredient, a polymeric material that allows

the delayed-immediate-release behavior and other additives such as a
pharmaceutically acceptable filler, a binder, a disintegrant a lubricant and

ﬁ}, al?téj}"izg%ln thﬁg&eﬁgf%}smv%%ﬁgtet he ﬁ‘u %sgagé%!% § }‘?afﬁ%e%ﬂﬁlose acetate

I
e t e am gr%oa cellulose

PHIE, ?lve ONE Wej

BWH?BEB% ?:\ ag dr%%ﬁ ;géz) Sﬁ% & tlg at %ﬁbox¥met thlte%"i‘y eﬁl Bse and
oy iy &ﬂ%e Séxﬁeé“h sﬁc yé Jets e it cbgol mer Sselected
el i M b LSRG ) M
siatheteemBirces ISRPIBEpressITe. 264w BrIBERaRVAIgRh copolymer,
deipljeddictdmiebiisat:reneasachsic eyl comphsahanpshassgic i limgethacrylic
avadeethlyinaeolmunteot 0 Badoeiteight BihEpiaraisiblyS1 Begwispnimethacrylic
peids, mogipeefdratiy g0 weigh(partSraiangd ) bntOlekyHPesswthad acrylic
dinydrepysidinedsed;tialeicich chagiiel sfotkertWhepalyenamcuneiis (esaleic acid
hR8pWIpiakt paksietentipmiimeupaoneistiegvffisietit. etk maleic acid
anRLRLds s ihan 2% 1RAveighRANS ddiby Malenaifeeyieleasegiete - maleic
5%58”%85@%@@3 ??ffﬁ%il L H’(éth??é@l’?@aﬁ"e%ﬁén:e WalerofdblEe copolymer,
3\% émdgg Lae ng%?ﬁ ﬁ?é?ble\ﬁﬁ WASEASIE" - maleic  acid
ge from the group con

ed an8 ygroxépro Om eﬁr% ljle %ga(t&le{?%% dmﬁ%%&é anhi’dﬂde
fﬁ}%rsé} M ntgls Oliﬂg i n rr%rn tle copolymer;

§Bt fyP FréY gﬁ é[;\% gy ¥ Bolyvmylalcohol
BHRALE fpﬁ 9’é Pect’? chcﬁ &C(r)qy hd a |lrj1|x igte  and

{PRIBERYERESHR F clude but are
I|m|t§ﬂf9£619§af£3- ﬁ\f%ﬁm?@egw&%@b{ﬁmeﬁ&e%ﬁ% %s!aﬂggog tablet layer
berRBIMG et RECRARSSIan PREMASSH Uat i S Fraifis }?ﬁ]’Pe g sarchs
aier orsetrABogHHE0ss|dReRptrdHT ARER SIS LongthiG SPH P Ifkaline earth
mtﬁ%ymb@mmr@|@m@}mdn%§ﬁgém phate in such an amount that
chigrotrineatieyidmeféeitiad S prespvimentos:, EudragltTM RS or RL,
Degubsayplend eiethaciyiisiatidndledsy| siighic avieretrytedisysriiulose, highly-
chibpotédhetilytaammaomiial, eihﬂ%@poﬁﬁﬁ}@fw]gn%ﬁwghmqgl? pyrrolidone,
Dedussa)ramnd arwﬁhpdreeﬂméme@fl\ézdmmmes’bﬁﬁélémem@wyn@m, synthetic
ipalndeoput ateneairidngeldtio.enteric cellulose derivatives selected from

the gFaumplesisting didiytngeypraptimethyioeivlisecdedididvsadoidatts starch or
hiaraxypriopyiolesoylcaluedaphibatdielyt2 MI© @B08/04dEGRotato starch and pre-
RERHHRRA04E¥29 y hyiehivxynbetiipleifey lostintoser Phthixtatedcetefnse; celluloses
acelatgsphthatats; sellidesedieétate hydroxypropyl cellulose and carboxymethyl
cellulose; aligns such as sodium alginate or alginic acid; crosslinked celluloses such
as croscarmellose sodium; gums such as guar gum and xanthan gum; a crosslinked
polymer such as crospovidone; and effervescent formulation such as sodium
bicarbonate and citric acid.

Examples of the lubricant include talc, magnesium stearate and alkaline earth
metal stearate type calcium, zinc, etc, sodium lauryl sulfate, hydrogenated vegetable
oil, sodium benzoate, sodium stearyl fumarate, glyceryl monostearate and
polyethylene glycol. Other pharmaceutically acceptable additives such as coloring
agents or perfumery may be used.

Additives that may be used in the present invention are not limited to the
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succinate, cellulose acetatemaleate, cellulose benzoate phthalate,

cellulose propionate phthalate, methylcellulose phthalate,

carboxymethylethylcellulose and ethylhydroxyethylcellulose phthalate;

Wi/ tdfglic acid based copolymer selected 5 from the groPTCORZI&TIPRE29

of styrene acrylic acid copolymer, acrylic acid methyl acrylic acid

copolymer, acrylic acid methylmethacrylic acid copolymer, acrylic acid

butyl styrene acrylic acid copolymer, methacrylic acid methacrylic acid

ethyl copolymer (e.g., EudragitTM L 100, EudragitTM S, Degussa),

dnethaciviis arienasryliciagid ethyleapalymer telgitikerragitThe 1ddRBEHed in a

dBeouissa)Andasiyic 10 acid methyl methacrylic acid acrylic acid octyl

copalyinelhBAtEsic prajairacd Rasedrepeivnerselesigdibanvtae @reumprise a

&%ﬂgtlagale&Pﬁ%@ AorbMieykisnaleiGBridlARkYydrte eaRehETRTSHHENRontain a

fnaleigacid aaﬂnx%%&%?%fmmwmxmmemg monoester

COp?yén }yg,@éfn ?)Q'H rRaleieagidshhy dﬂ%C@@OWﬂ@%d@H‘Yﬂﬁﬂﬁ various
ide oPAlmSe VIa¥IBILY 5 IREA 211G A% Ihd capsules that

a%‘éﬁ‘?
é:ﬁ %19081%%%3 %881@”'&'%)&8@’ ligield methyl Mylgiceeiblet or delayed
r ge g(@ﬁ&)@gga@tﬁ tacryllc acid butyl styrene maleic acid

8C8
c%ong;gz ST i m@@“i ”T%M%l fg’ﬂ s gﬁémgﬁgﬁ%‘?fﬁfﬁi -
ol vm ra &*bh ga aate and a
ng bcfa e?a?l T‘e

oﬁfed 0 m &rs and ac
ing E %rt%?b?é?Yé el mayefsur % f% ?lhe B %‘rlnr%é%urm%ﬁrocess of a
%Bﬁi%?@flﬁ’é?f Bs SRERS Rtcrde (ﬁf Ui6s& %ct&sale(:m channel
RrdsEavhaRrBP Argiedinss i et ks (?‘Pietal
polféthgléné“ﬁfyéémn@ dfk%?éiaﬂﬁlmﬁaéwé? Sty 'éfl!{%odﬁt A fhalf® e
r 2 BRERE oP the pravelifiinticiti 26 & Lﬂ;{é "piraes calcium
e dibrekemicider éfstéﬁiﬁéﬁéélﬂﬁ} IRy YR pers AR om the group
srasipiiol, Moteser-peliyBlRyIehENgH CORBORABIRRMISH; ﬂ:@ a“d a
misthyt cBruresctopthexyiIppheammsSs ik aretRtn Bgn Eva%mﬁol Med by
gpopoidioneradd grtiagn. Examples of the disintegrant as the
aforbnibatieretatdeitivesimenediattadrese BU ddpaumastadrclydngHRB with
sbaitacsteich lylycotats ieaddisrets, jsorarpatarchanarfraniganipized processes
stacchl sty sochsasidmekteadiogtrdoyitgnitedemievieggum: celluloses
suchiragimictioictystedfineacelhiage, foydrosypropyll eeliufoseration is prepared by
cathaxysiethyl {tBihjosipalighsraytheagrsadiiem @lginatelorblghipegiared in the
prosslidked celiulasesepuchvithstioscarmetiostysadiepta ganasdpichagollowed by
giapaidpioanst xanthan gum; a crosslinked 35 polymer such as
crospovidone; and effervescent formulation such as sodium bicarbonate
and Gitre acier BxaoNaless thedubdicretinafistetalacmagpediowe. stearate
and Alqulfggﬁx%@;@h speiplstearate type calcium zinc, etc, sodium lauryl
sulfatenRydrgognatadveeaiatlereil Zostagsadiupastelatybr granules
AR 19 RERY MR SIAREA e AR Obé 1995@5 ¥|@6§tQﬂYGQ{thF@éase controlling
pharmaceuically %95%81@?'&@9%&%%%@@09@%}9 RUSNEPby compression.
’@ﬁg%yﬁr@ﬁ@%@@téﬁ%‘} be needed film-coating for improving stability or shape.
B. Preparation of multi-layered tablets
The granules prepared in the first step are optionally coated with a release-
controlling material, and dried. The dried granules are compressed with the
granules prepared in the second step by using a multi-layered tablet press, thereby
obtaining double-layered tablet. Optoinally, triple or more of multi-layered tablet
may also be prepared by further adding a release adjuvant layer on the double-
layered tablet. Coated multi-layered tablet may be prepared by coating the multi-
layered tablet.
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Additives that may be used in the present invention are not limited to the
13 WO 2008/044862 PCT/KR2007/004929 aforementioned ones, and the
amount of the additives may be determined in a conventional manner."A
YehibidAtiiazpreparation herein may also be formulated so aB4&/EBapHEE929
a coating layer on the aforementioned tablet layer. The coating layer may
contain a 5 film former, a film-forming adjuvant or a mixture thereof. The
physical partition mentioned above may be embodied into various
formulations, such as for example tablets, powders, granules and
capsulesdpatconirisaanoicealeestablet, a coated tablet, a
multilayesae-tabiblces delayatielgasp et tiablet five tabjetrtoipti@anally coated
ablebhesrincthedidyaropyidine:based ¢alelymolibanskHylogkec opayrbesion into
GRIBHREHH am@%%ﬁftﬂrté%ﬂéﬁuﬂ)éﬁfﬁ@hbéa Bs3hmghanchthepirthally after
A6PSi Lo aMenAt & chr506: 8 varafatablyrartiRe0pRgpared in the
eraunde '§yptr19}ﬂ ecﬁil tadlsgd Q%E@@i@&f%é% Foifagiingher core tablets.
PINEESS e%c‘&?@}Qm@éé%dgr SRYAONLPBPLiSIRG @ eﬁ yoepysdingshased
calckgn?;g g riléf ﬁ{h B accordlng to the present
mveﬂkg rar}l{ﬁgs %f& é)d %1dt @\fﬁgf Eieleasadipudla ol Gaaiedrelease-
ta lgt Ifin rgg al 2 &ﬁ %té@ga?e filled in prepared in the
%ec ra k e e:élt u(fes Bc%%?siel ré)n &\{é@r&s |edq.l%?{ﬁ8& ing of each
eb el rmme Pd e @aﬁf%% %'ﬁ %88 %éredlent

- SO C er an mixture thereo
gig% (?Xgﬁ;; tical oS gce tabg\eal%({lg(;]l t?%lﬂ'%rﬁiéfo”%;\lg A ¥§Iee%se colntrolhng
B\g 18Yint] ﬁha #P%ezﬁs) é}ge‘oécage a?ﬁe ag(gltl\y S pended in
]éf@doﬁ E‘Pfﬁ? ﬁﬁ’ﬁ ﬂﬁﬁﬁa} Sobuert- ¢ PR ERSUSHERTIRn is coated
Rﬂe%‘&ﬁ;g% 39 RFSTRURR. 25T thie TFE Sy Slﬁ,ﬁ ﬁ)l}e§i315Fd in the
iBRd IHFéb%é(ﬁRﬁ niPFESa. oHTBP’W%r&? F?n‘:;%@t{ﬂg ally, a release-
gPamakEsr %aatWtaméftsa&ﬁ%pla?eﬂl}ﬁ(%h@ 1if¥f P tHE secofy SepsSaRtroliing
pHEtRACUNEaIR el dap disRo iR mit e tone Rt iBsnprESEr P AififTgPination
Berefdunaieioproviue sobienhen BN AR ol shbaeA didabove. A,
Preparation of tablets Tablets of uniform weight are prepared by mixing
the arteldsity griminétratieparédlvainefiepestdpcovniiRatiay pgeparation herein
entianially toatedewdithizgreléase-tontrotivien nfatérisieswith apretrding dy pertension
preparpdeivetiingsésonohpteptiotiewed by compression. 35 The resulting
tabletpmayphetaekdegdivh-ccatnbifationprovirg aiabiliywishape . bg determined
Brepidkation nftesult-tyered tablats Erergtianulésgrrepalrédactite ifirstastémge, sex
arel aptidiadyreheted with patlsase Teefuratiingamatepiadpaiacedtity dheage for an
ddet g FBIBE arg COMRY ¢asadatith H1$40.0 mg of dihydropyridine-based calcium
channel blocker and 2.5-300 mg of ARB.

A combination preparation is preferred to be administered in the evening for
the following reasons.

Like other drugs, amlodipine and losartan show a characteristic biorhythm of
activity during 24 hours [J. Clin. Hypertens 5(1): 17-23, 30, 2003].

That is, amlodipine shows the highest activity of inhibiting the increase in blood
pressure from 1 am. to 1 p. m. This is because spasmodic phenomenon in wall of
blood vessel may be severe during the day time due to various stress factors and
amlodipine directly acts on the vasmospasmodic increase in blood pressure.

Thus, when administered early in the evening around 7 p. m. a functional
combination preparation herein may maintain the appropriate level of blood
pressure during the day time because amlodipine reaches the maximum plasma
concentration after 4 a.m.

Meanwhile, losartan is usually weaker than arrﬂodipine in the activity of
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granules prepared in the second step by using a multi-layered tablet

press, thereby 40 obtaining double-layered tablet. Optoinally, triple or

more of multi-layered tablet may also be prepared by further adding a
YeleH98/ Hdgavant layer on the double- layered tablet. Coated PRUMERE)ETREHI29
tablet may be prepared by coating the multi- layered tablet. 14 WO
2008/044862 PCT/KR2007/004929 C. Preparation of inner core tablets

The coated tablets or granules prepared in the first step are optionally
coated with a release-controlling material and dried, followed by the

IERIRPRES SR Nt 4RO MuMeig L1 P e e MRS, BF ATl S & UBEk a8tart because
I'WE&WBRMIP nally afissreRerfrrmingerber Goalingstansheomrassedctivity of
WIRIRG Aranules preRarstiRcieRPCcRRASIEIIDYAISINGIAN INMAE GokGns that the
é %Bf\eéﬁbltg@cf YRIVIGING JRPELAPHR [ARIRtR S oalRE aner core
tablgfs iat)i'c faPr H@r Qé/t&?@ﬂﬁlﬁat'l%ﬁ%%aﬁ%&a%%ﬁ@n@{&@ﬁﬁ%gy be very
Qée%%w Qg GiFte lng ﬂr&ws SeRaed USLSLEPHMANIPE requires the
op Iona ea c\é\"t 3’1@ ‘?%?%f ool I%'Q&ﬂ 'cﬁl ﬂﬂ%ﬂ% - Jf mpathetic
r|e glr][u es a e Pfi% ? ared in the secon step with the granu es

e% 1_180 t%ee%v Ountz'g tsate nglranul%@%}/og preparation

e sec
etermined cqnsiderin ective amau each ingre

%raﬂbi &‘Sa gf}lvgs gJerf fots %5? iR rlts) |8|ne%ased calcium e%‘éﬁ oft Was
PR R R G ﬁ%i%a%ccotré present
EABIES aaaﬁfwsfgr a.g B OraLSp @ TR WA PIS Spgamche freatment
oI @HFGP%SFH&eE‘%&\%n? AR EoRAToROS? REpBgRGrding to the
EB%“&PE erRhy dhidecrehis RiRikEhR éaﬁ R RIS ?ﬂ en drugs

otitllstesiosA i S HH SRER LTS, ﬁﬁd%%ceaﬁsmage enitigBIRHring the

trpaedaen GntioimigeBtationtions g siiehiahmis s afﬂr%u the effects o
foteauesephtibNRRF2D JoRifioPeisaskapardd by aiszplgingesication, ie., once-daily
releiristeanoih ghamaveninsr 4 tormbirredibaidheoPisiwatenBEBiganicilitates a
dohteris orpaasisiptieolvand amdedrienti @ndasitigtiaominnstraiop s efoseedication
prepdiedcepthbinbriorrepay dhiorrhgreince spevtallgahasridandring Allewisne for a
thetoosispastcaigitities ih cediciting hypertéitsion 25 and in prevening its
complications. Appropriate dosage of a combination preparation herein
may be determined considering rates of absorption and excretion, degree
of inactivation and age, sex and health conditions of a patient. Preferably,
an appropriate daily dosage for an adult is 6.5-350 mg, more preferably
2.5-40.0 mg of dihydropyridine-based calcium 30 channel blocker and
2.5-300 mg of ARB. A combination preparation is preferred to be
administered in the evening for the following reasons. Like other drugs,
amlodipine and losartan show a characteristic biorhythm of activity during
24 hours U. Clin. Hypertens 5(1): 17-23, 30, 2003].
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he two ingredients are
simultaneously released and
antagonize with each other in
the liver by the action of the
same enzyme (CYP3A4). The
activity of losartan is reduced
because amlodipine inhibits

Interaction between
two ingredients

activity of the enzyme
(CYP3A4) that activates the
losartan.

There is no antagonism
between the two ingredients.
Losartan is first absorbed
from the intestine and
activated by the catalyst in the
liver(CYP3A4). And then
amlodipine passes through
the liver 3-4 hours later.
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absorption of two released and released and absorbed in the absorbed in

the morning ingredients evening Time of more activity in controlling 10

a.m. -10 p. in. 10 p. m. -10 an. hypertension For controlling non- Effective
WOoasdiser dipper hypertension Inappropriate hypertensiotClfidi¥ ¢fe04929
risk of complications is high (1) It is difficult to maintain proper plasma

pressure at risky time if administered after the morning meal. Preventive
activity (2) Although administered in during the risky time! the evening, the
activity ofEffective in non-dipper of complications inhibiting the increase in
hypettensigmpatieitsdyh Hitomsiawpdethleethressuteis liedinds higverior to a
highenfiskirate.af Hecanse haibheramplitatisngmomingsingradientsa daytime

Aenisinliane oy sy elepsaenatd dpariantagonize with each other in the
liver enzyme. The two'ingredients areY simultaneously released and

Ther M(ytpqu{.qglggﬁgnqntagomze with each other in between the two
ingr g é‘ll? IlJIYI%EIBXIll’lE M?ﬁ@(ﬁ e P ifé {% éqglﬁgmn Examples.
Edle TEL

ﬂqta?rllacltl SR %gl% H.;yy %Ql Gath SLeS TG fl'l‘l:lo way to
iwo / ents act|V|t rtan is reduced:; activated by the catalyst in
he' because amlod|p|ne Inhibitsliver(CYP3A4). And then activity of the

P Eyrng) gia;.ses th%B é%gP3A4) that activates the the liver
r.. 10

448[62 PCTYKR2007/004929 As
aforementiotic -'- i .-- i 2y 5t in is superior

co- =y hlllm e’c a(gfﬁlnl ﬁ klac osee r%lr micr cr??stallme
d . using .a
3%%) et .ﬂ%}gﬁ 3&? a?é”%‘é ey %@ ll sj?ﬁce %@”Xe 100 e t-bed
wrsfklw & solutlon an aq%eous solution

fs.(

Eg@{%ﬂg (GPCG Tt Glatt spray

of hydroxypropylmethyl cellulose) to prepare granules, and dried. The granules
were added with carbomer 71G powders, and mixed with magnesium stearate with
a double cone mixer. The resulting mixture was compressed using a rotary tablet
press (MRC-33: Sejong) at a speed of 30 turns per minute to provide tablets with a
hardness of 7-9 kp, a thickness of 3.0 mm and a diameter of 5.5 mm.

Predetermined amounts of losartan potassium, lactose and microcrystalline
cellulose as shown in Table 4 were sieved with a No. 35 sieve, and mixed in a double
cone mixer for 5 minutes. A binder solution was prepared by dissolving
hydroxypropylcellulose in purified water. The mixture was placed in a fluidized-
bed granulator, and granulated by adding a binder solution. A high-speed mixer
may be used during the granulation process. GPCG-1 (Glatt, Germany) was used
as a fluidized-bed granulator, and operated using a top-spray system. After adding
the mixture, the granulator was preheated under the following conditions: air flow
of 80 m3/h and inlet air temperature of 40 °C, and filter shaking (delta P filter was
maintained < 500 pa) was conducted in the asynchronous mode for 40 seconds.
The binder solution was sprayed at a speed of 1.0-10 g/ minute for granulation when
the temperature reached 35 °C, and the spraying angle of the coating solution was
controlled, while maintaining the pressure of the atomizing air within 1.0-2.0 bar.
Particles began to be formed as the process proceeded, and the air flow was
increased from 80 m3/h to 120 m3/h.  Filter shaking (delta P filter was maintained <
4000 pa) was conducted in the synchronous mode for 5 seconds in a minute to
prevent the loss of particles.

The granulated particles were dried in a fluidized-bed dryer by using GPCG-1
(Glatt, Germany) as a fluidized-bed granule dryer under the following conditions:
air flow of 120 m3/h and inlet air temperature of 65 °C. Filter shaking (delta P
filter was maintained < 4000 pa) was conducted in the asynchronous mode for 5
seconds in 30 seconds. When the temperature reached 40 °C, samples were
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Examples herein are meant only to illustrate the present invention, but in

no way to limit the claimed invention. 10 Example 1: Preparation of single
pills (1) Preparation of granules of losartan potassium Predetermined
anouess4asdosartan potassium, lactose and microcrystalline reelluiRE® 284929
shown in Table 4 were sieved with a No. 35 sieve, and mixed using a

double cone mixer for 5 minutes. The mixture was placed into a
fluidized-bed 15 granulator (GPCG 1: Glatt), and sprayed with a binder
solution (an aqueous solution of hydroxypropylmethyl cellulose) to

BieRAR @ranesiBnsbdpricJ R 4 2BUHIpR(We R RAJEL WA GRIBAMEF (LOD) was
ok PoNUdersn a4 Red v tspagRe sy Sieadte MitBa AidRYBIR-RORG ther dried
OB OSBRI Y SAMBB L MITRSSR R 4 $HIYALOIARY, §aRIEY RA8RSIN F-type
MRG33: ISIONINRR $AE8U0f SOMUNTRE' FIBUIE LR PEAYITE 1BRIBIS.cone mixer
%t(ll] ﬂl&&ih@lﬁl] 143 i5Ba & thickness 0f QD and,a digmeieialke: granules
t%EﬁlQQ %@89&1 Elgaa ", RO 'ﬁlﬁgx@geﬁ? é’t@grate followed by
mig( gry 2Iqul%lﬁgyulose own| Table wer€ sieved with a No. 35
sieve af;&% |x%% O@ Qllﬂle~ 0 Hl'é‘t%r fqr mmgltl%%A oll rdsxl'%géon
I

P "0 e eate 1crocxig% ad e cellulose,
n;ala p T clz e '. ranu < El“}'ét‘ble 4 were
aé)(l %¥1 8\ xer a e USE urlr}gnlg ninutes.

s1eve sdﬁg&é cla (131%1 ou cgma mlxer
ﬁ @ ﬁ’%gawafa e e g?ﬂ%%srm porii
@ﬁ&l%‘l&)trl ?alll-ﬂ‘ EORSRSe conducted
Slhé §: GiF'tffovd ’é’é’ﬂ%ﬁ? dhd e PARESH é’clﬁ%a% ’@te&m?fll?ét?'release
gF%H&ﬁl@S (BB WHRe3BrHALiFRATBEF <500 BaF adoonftitderr e sranule
SRYRAIDABHIE MABE FERiR! SBEBC HtRN BRI SO RioH Wely Y aglalage acetate
gspakarerp. 8270 girtinlaeertcirim(nstioh siABRA Hé teripdrarsiererenpgimethyl
orllelogp intAandpiayareyf afyrcbrnbesttdgotliondias controlled, while '
mairkBinieRR g pRsssere viathe St gvaifwitie G-0- 8@ ash Granasiss using a
betiamtepeyfoirsietnas thty proceds-hroeadatdyandtise aleflendivgs 86 the size of
greradsed flopr8Qting/gatp W26 mh3hnEiteoshakingelspRyilterzalasof 1 mm size
miadreairipded. J0G0nadhiveesic pnefurstead] inrtbersirectulbmoizgmondifons: air flow of
$e¢antshinialehinirtectioperevert tietios8 GCpanitlps:tide grapatatede of 40-50 °C,
padiciesrvebed trjeddela fluifiizedviaed tayetdiyedsk GBPEEG was(Cdatiucted in the
Eserdanry)oas mitdicized-beggdantle0dyemidsder the following conditions:
B0micHamnef 420t/ hvasdpitetaair derpeeaidirefof 85 niiiele Shakinghe particle
{eeltr Rdiferwrsdaaptaner OO Ra NasRend Qsl,n éhg the spraying angle
@ﬁyt'l‘léh'&ralﬁ'rl% nIgHe;taN %%%@e@o secandsYWher B3R of the
reashsd Q.6 RAmples vere i3 W%@%%%%%&@%?&Tﬂ& QJ 92 ntained
Wﬁﬁﬁl‘r§93§he@r}l@ﬂ Ot Spi Steclirg‘lll% el(l)lﬁ 'Qﬁ§f8$éjr%l’&9cment were
Q‘Q 1% %SfOQW%E){] an dry Ssn_lh thie 5c/>°d(¥v | é)e.xl‘_aﬁcure at 40 °C.
ec? i e ljar e%e W eri 1 me weresal% Iared by mixing the
pach es w1lﬁ magnesmm gl’eare%ce Efr 43 mmutes.

The two kinds of granules were mixed and compressed with a rotary tablet
press (MRC-33, Sejong Mechanics, Korea) equipped with a punch of diameter 10.0
mm. The resulting tablet was coated with a solution prepared by dissolving
hydroxypropylmethylcellulose 2910, polyethyleneglycol 6,000 and titanium oxide in
a mixture of ethanol and methylene chloride under the conventional conditions.

Example 2
As shown in Table 4, tablets were prepared the same as in Example 1 except by
using only cellulose acetate (acetal group 32%) instead of using cellulose acetate
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grinder equipped with a No. 20 sieve. This was placed into a double-cone
mixer 5 and mixed with pregelatinized starch for 10 minutes,
Immediate-release granules comprising losartan were prepared by

WEAMS MétgResium stearate, followed by mixing for 4 minutd®: [ZR2007/004929
Preparation of delayed-immediate-release granules of amlodipine
Predetermined amounts of amlodipine maleate, microcrystalline cellulose,
10 crosslinked polyvinylpyrrolidone and sodium chloride as shown in

Table 4 were sieved with a No. 35 sieve, and mixed using a double cone
(abxedlfor prnipute 28 pindesisolstion wasqeepa(ackhy disgalvipg 39.8%)  and
hydf@xypg@pylﬁﬁ@ﬂ{@ﬁgg}immggﬁed water. The fluidized-bed granulation

and the fluidized-bed drying were conducted under the same conditions

as irg cess of preparing intermediate release 15 granules of

losartannbig dHethmxiurgyuas Riacesripa-Hideedabrdcgranuengaatingcept by
maching,and cealed MH&@IWMP@&HQIQ%@%@%@QQ&% 88p 39.8%) and
acalRts, dacsialorayR drisCalluipiefseiatadacetal group 39.8%) and

hydroxypropylmethyl cellulose in a mixture of ethanol and methylene
chlogide ., tpg,foatlng process was conducted with GPCG-1 (Glatt,

Germanybysing #.5Q ROILYRSRIANE ﬂf@ﬁﬂe&ﬁé"&&(&éﬂ?%ﬁ% W83xcept that
gS‘;&Lﬂ%{? E[ég &iﬂ?eﬁzgf J48 é E%‘tﬁ{l‘o%@pﬁ’t’ ap ﬁru% ge”bf ethanol
R’l t' 0 an lzta% 81e o) 1%n Qv ﬁﬂ'étptpfs ed- r@l%c ngdfes coated

un ert wing conditions.:. air
n (egr]a fure oafcig1 P [g)agr ge te(ﬁr?pierfgture oafgiﬁ%g%s F IP fore mixing
scft |ng thefta P f||ter was malntamed < 500 pa) was conducted in the 25
asyrkzghron ug mode for 5 seconds in 30 seconds. Film coating solution

was %of g/mlnute when.the particle te erat re4
%ﬁa g}gg‘b FEREd, BRI S TRy AR GreeP
thi %Sﬁﬁnedhsyd e maintaining the pressure of the

atomizing air within 1.0-1.5 bar. The temperature of particles was
mairsAHERl88 within 34-38 C during the process, and drying and-surface
treatfetitaNEten daRiE dea i abisie Ananstr difShiam st HRRIS dexcept by
féﬂ%%@@ﬁ?@@@s@é}%m%te-release granules of amlodipine
were prepared by mixing the particles with magnesium stearate for 4
mind#s&Phe%wo kinds of granules were mixed and compressed with a
rotarabRYIBE prekls dviRElEs vesfonte MeeHdhr saRreaielrappRl digncept by
asimcletoy ielivéese 1001 mdwwgawm%@ﬁu@@%aﬁﬁlwmea instead of
stiutieH Prseared by dissolving hydroxypropylmethylcellulose 2910,
polyethyleneglycol 6,000 and titanium oxide in a mixture of ethanol and
metB{emg ko Rdeparationief conliehaionatidehdiions. 40 Example 2 As
showihénahaloidi girtablets yedrenprevhatatiessangzaasiiasEragppted exdopimple 4
byd ubinip ey e ethilosd steetelte {agetalides yp §2XEdnstEadrplesing ere separately
oetfutbhseddetateadld B 20081044 86 2RETFIKR2ED F049REss(MRC-37T: Sejong
Mechanics, Korea) equipped with a punch of diameter 10 mm. The compressed
tablets =~ were coated with a solution prepared by  dissolving
hydroxypropylmethylcellulose 2910, polyethyleneglycol 6,000 and titanium oxide in
a mixture of ethanol and methylene chloride under the conventional conditions.

Example 9: Preparation of inner core tablets

The amlodipine delayed-immediate-release granules prepared in Example 4
were compressed in a rotary tablet press (RUD-I: kilian, Germany) equipped with a
punch of diameter 8 mm, thus obtaining inner core tablets. The inner core tablets
were compressed together with the losartan immediate-release granules prepared in
Example 1 in an inner core tablet press equipped with a punch of diameter 10 mm.,
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(acetal group 32%), cellulose acetate (acetal group 39.8%) and

hydroxypropylmethylcellulose. Example 3 5 As shown in Table 4, tablets

were prepared the same as in Example 1 except by using cellulose

neeene (@setal group 32%), cellulose acetate (acetal group 3989y 2Aant004929

hydroxypropylmethylcellulose as shown in Table 4. Example 4 10 As

shown in Table 4, tablets were prepared the same as in Example 1 except

that a solution was prepared by dissolving ethylcellulose in a mixture of

ethanol, methylene chloride and that the solution was further coated on

the:grasulas coalBriyvith GellWese.acetar, follguiedidy thepddiiongf dissolving
Qe IBpSiRREate baieeBRINg, flfeminuies: O E5B0MRS ﬁf%mum oxide in
Aubfe $BOIRoBRIELE R fﬂ@@ﬂ%&@%ﬁé@ﬂ%&%@hﬁéﬁmﬁlﬁ EGeRbs.

b replacing ethylcellulose with Eudragit RL. 20 Example 6 As shown in

Tablgx%,ﬁam% ‘f‘%ﬁ&?ﬁﬂﬁ{%@ Egﬁs%ggée as in Example 4 except by

replaﬂ{@ga%ﬂyéﬁ %Oﬁlmﬁmgﬁ%sre@&%@ %@agﬁés ASrSPMA Ith Example 4
xﬁ ?t? IWB{S pepaRd asane. ?@dgsg ‘?eé B aﬂteaylryﬁ%ple 1,

I-Er'ﬁﬁ% Gge-avIaBrpUmAYCallices Uhasseaton, provaing

eI ulose m u

ple 8: Preparation of m ered tablets 30 The
|p|ne delayed -immediate-release granules prepared in Example 4
and e lo rﬁ medl te-re eas ranules Rar |r1 Ei(
n}u t1-1a

sepa aifnf il ér i fono h eré’n?rnle? csgi1 a ere%tp%iéfﬁe;%xcept by

i
AT #éi ﬁggéﬁs e et

prepared b vmg 35 hyd Imet Icellulose 2

porks % il emianeL %i AT ﬁgaﬁ%ﬁgleﬁs
metHy? %’mdﬂ I?oW\‘?éﬁtPcFﬁBFE% o‘??é“ee%é’a]r‘ﬁ sagnple S except by
pe%?gﬁm}\m{&(%eé@bq ng&eﬁﬁ.@ losartan potassium and lactosc.
delayed-immediate-release granules prepared in Example 4 40 were
compré&als iBakraryatpreoprelodipipercriidpsasiamiaridarsppddpblets

with 4 shAvm dn diafe dertabiets wisae B’Eﬁﬁﬁ#ﬁfb%é@%@tgb%%mﬁ%% 8 except by
iifing candeatian ceretlinsited tdasriERaIURaTiER losartan
immediate-release granules prepared in Example 1 in an inner core tablet
presBxaguppdd: Wreratstisenosfamedirinedrhesarboweltidegryeddablets
PCTARDODZI004GEdeThéalelstitivier eaprepaiperthecamag aatindxatanbnd except by

peér@ideeiy tdisdodhag of losartan potassium.

Example 15: Preparation of amlodipine-olmesartan multi-layered tablets
As shown in Table 5, tablets were prepared the same as in Example 8 except by
using olmesartan medoxomil instead of losartan.

Example 16: Preparation of lercanidipine-losartan multi-layered tablets
As shown in Table 5, tablets were prepared the same as in Example 8 except by
using lercanidipine hydrochloride instead of amlodipine.

Example 17: Preparation of lacidipine-losartan multi-layered tablets
As shown in Table 5, tablets were prepared the same as in Example 8 except by
using lacidipine instead of amlodipine.

Example 18: Preparation of amlodipine-losartan inner core tablets

(1) Preparation of amlodipine delayed-immediate-release layer

As shown in Table 5, amlodipine besylate and microcrystalline cellulose were
sieved with a No. 35 sieve and mixed in a double cone mixer. This mixture was
introduced into a fluidized-bed granulator (GPCG 1: Glatt). The mixture were
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hydroxypropylmethylcellulose 2910, polyethyleneglycol 6,000 and titanium
oxide in a mixture of ethanol and methylene chloride under the
conventional conditions, 5 Example 10: Preparation of capsules The
walpdpinesaelayed-immediate-release granules prepared inTEXARTHE 4004929
were mixed with the losartan immediate-release granules prepared in
Example 1, and filled in a capsule (No. 0 or 1) by using a capsule filler,
thereby providing capsules. 10 Example 11: Preparation of
amlodipine-valsartan multi-layered tablets As shown in Table 4, tablets
weredueraiaththelsame abid bxampled: ¢RTeRt hy Qlsity ydsailtasdbg spraying
ralgidR} RhRERalerngieas oklnsadarpalassiudand laciass. LBl Eyamptel dried.
T2 Riepanationot amledininertelirisaranmulidayesed tabletshsabowind added
Rifid 3RIBLS Wehe RreRared S RATR ASHEXaMIHe §&XtaREDixture was
using.sedium hivdroxide andhigbmisarianinstead. fdesanian patassilmLARg with a
lctaseer EX8mRlenL 3 TRERALRIAN JlABU0giRNRERMHREN A Propylmethylcellulose
Maig¥gr%%ggg§% spewnin.{able 4, tablets were prepared the

am

ol h ?1%%&&8&9%%@&%%@&3@ n%ﬂié@sgzzfagf

o) . t nd
Tyt aye BT, aleis) ws%@i haced e, SAMBLe cone
rr%l &'S&{ta?\lo 35 sieve, and

epararflon 0 amloa

Wi meTeirge E%ﬁ a&b etm S Were preparmént tee‘sa & rovide

% USII’]& |rbe§artan Inste
nesiu S a SO S1€

?ﬁaﬁaﬁ?}s'“g??eaﬂgmﬁ}% ifMj
Far e

nidipine-losa -
Ul ARt : e g b
A8 EXRRS B Uk COPIHP RS HRTRIh PHRE RYGr dﬁ‘lcﬁﬁhé“iﬂ%’fe%iﬁeof et press
SRtbeibirsl 1§5>E>€%%9Cgf§é6hiﬂ3’pﬂé%é%ﬁaﬂlaﬂaq§ 968 Rgalkyer using Hi-coater
fif= gej easldekasenirPisarable 5, tablets were prepared the same

as in Example 8 except by using lacidipine instead of amlodipine.

Exarﬁﬁ?@l’ée F"?eBﬁ?HWIQﬂa?ﬁR}B 9 ﬁazmsrarlaﬁaﬁ#mrneaﬁé @85‘1‘&%1’1&@

Tablds shmraunpu@b@ss;‘eaambmi;pm@rbesyémmd:mmmvgéwéﬂéngué@@ulose were
wiitheal NG1185 Sheresnsienixeththmidedifeadnutiaconermixemixtieepaixture were
imtrogliced intw a fhitlzeuHed gamuktor (GPCG 1: Glait). Thewipiagrdy spraying
weiadzd sAIEH2008/044B621PSTHKRA 00 pdXegPropydohetbyl icgbdose) and dried.
flridizearingss grane atbre(GRED daGlat)ugranedateel by sptayblg ebindeker, and
soluiieestad aglieonscaltiticabbithydrox(MREydMh ebjpines vl gse)vide dhtds with a
Thergranuwé s warermixEheadthatdsbomere/ t6atedwaits édiyllOethitodesaaddised as
agllectore tablets.

(2) Preparation of losartan immediate-release layer granules

As shown in Table 5, losartan, microcrystalline cellulose, lactose and
pregelatinized starch were sieved with a No. 35 sieve, and mixed in a double cone
mixer for 20 minutes. Magnesium stearate was also sieved with a No. 35 sieve, and
introduced into the double cone mixer, and mixed for 4 minutes to provide
immediate-release granules having a losartan layer.

(3) Post-mixing, compression and coating

Inner core tablets were prepared by compressing amlodipine inner core tablets
and a composition containing losartan (outer layer) in an inner core tablet press
(RUD-1: Kilian), followed by the formation of film coating layer using Hi-coater
(SEC-30N, Sejong Mechanics, Korea).

E%edoxomll instead of

Example 20: Preparation of amlodipine-valsartan inner core tablets
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with magnesium stearate in a double cone mixer. The resulting mixture

was 5 compressed using a rotary tablet press (MRC-33: Sejong) to

provide tablets with a diameter of 5.5 mm. These tablets were coated with
WS Imethylcellulose phthalate, and used as inner E6reRERIETL04929

(2) Preparation of losartan immediate-release laver granules As shown in

Table 5, losartan, microcrystalline cellulose, lactose and 10 pregelatinized
starch were sieved with a No. 35 sieve, and mixed in a double cone mixer

for 20 minutes. Magnesium stearate was also sieved with a No. 35 sieve,

and Aintiociodd Frblie thbldtieveerepmigeredribemixae 461 s 1§ except by
yoyidelsmmediatdraiersegraduiéddsaving polessitandaglaral(@ym phosphate.
Post-mixing, compression and coating 15 Inner core tablets were

preaad iy cormpepasinamfaodigindi rinertebredattietsnard @re tablets
composition containing losartan (outer layer) in an inner core tablet press
(RURskhkilianh Tellowsdindhefermptigaiditie caatingslayExasipte 18 except by
dHloatehi{SkGr3Al sSeiendVechanichmdaiea). |3t Exarpptasifim and lactose.
Preparation of amlodipine - losartan inner core tablets (1) Preparation of

amlggipine selyedpmmrAide el taveh Adesheiwn iAnkalderb tablets
amlodipine besylate and microcrystalline cellulose were sieved with a 35
meshSIgusARCTIRES e, B1ERUPLE CORG HHXEENS BERIXBEE FY@Raple 18 except by
introdusednie.a fidizedshedarapiialon(GREGsdiklat), granulated by

spraying 25 a binder solution (an aqueous solutlon of hydroxypropylmethyl

cellylgs ,B? ?E‘%J'ﬁg&am?o faﬁulﬁ%va?g%@!zfsgs\a'ﬁlamﬁa@@%mtﬁﬁ@@te

ina e cone mixer an compressed using a rotary tablet press

(MR 3% Sﬂon Q%Aﬁe‘éi'%%Q 23t PRATNES® except by

OVI tggjg
‘ti%)le lsr]\:/’\égge gg 1%) V\ﬂt fqt %gn %?%ss used as inner core tablets. 30

rep ara 10N Ot losartan |mme te release layer granules As shown in

Tabﬁﬁ( Z égrt Orcné;:a%(%ggsta%lme c%]lulﬁ‘see jactos a%n% YA aVNAER

star LR m|xe Ie cone mixer

for 20 m nutes |u stearate Was als ieved with a N 35

st bRt %377 Bie EGRR AT S T £ ESaB R brcept by
RIS AR ARG LESERhG lé’m\)aﬁg a losartan layer. (3)

Post-mixing, compression and coating Inner core tablets were prepared
by cgmgél%% FRRAAHIE st e A HRIRGs oﬁmazi‘&}ﬁﬁfosolﬁgﬁagﬁ
contalnlng losartan (outer layer) in an inner core tablet press_(RUD
Kiliaf thRevnsi Byt 1 B EBEER R SRR A RS %fxcept by
@F@—@WHSB}EF%@ Mé’éﬁﬁﬂl@@dﬁé?é%a(@%\ ebPiBreparation of
amlodipine-valsartan inner core tablets 22 WO 2008/044862
PCTRxRR0b7 200 Rocrmmsisnsvihaicl dizpbne Sosasietsiivere s faRigtthe
same as in Example 18 except by

As shown in Table 5, tablets were prepared the same as in Example 18 except by
using lacidipine instead of amlodipine.
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using valsartan and lactose instead of losartan potassium and calcium
phosphate. Example 21: Preparation of amlodipine-telmisartan inner core
tablets 5 As shown in Table 5, tablets were prepared the same as in
BELaM8Ie448 e xcept by using telmisartan and sodium hydroxRe&{KRBREAHG$929
losartan potassium and lactose. Example 22: Preparation of
amlodipine-candesartan inner core tablets 10 As shown in Table 5, tablets
were prepared the same as in Example 18 except by using candesartan
cilexetil instead of losartan potassium. Example 23: Preparation of
amlogdipipr-ilpesartan inner core tablets 15 As shown in Table 5, tablets
were prepared the same as in Example 18 except by using irbesartan

MSTead of 1osartan potassium. Exampre 5% 8l-;re' ?arzmpetgt
amlogipingspinesarntan jnner core tahlets s'shown in Table 5 _tablet
were prepared the SBmeEas BB e 18rexcept ik 81Sing DlMEsatan 12[Ex.13
medoxomitinstead pffosartam§ 25 Preparation of
lercanidipiné 188t tag isiagn Care takets.(ABoAs shownonsTable &, tablets |
were preparédsthe same as jn Example 18 except by using|lercanidipine
hydrochloridg. nstead_of amlodipine. Exarple 26: Preparation.of goo| - | -
lacidipine-losartan-irnes-core tabLmts 30-As-shewntin—Table-5taptets-wer
prepared|fitEnda@itanas in Example 18|except by using lacidipine insteat’of -
ARBAERHE, 2311 2008/044862 PC|/KR2007/004929 |[Table 4] Contents
(mg/tablet) lqureéiients- -~1TF Ex:1| Ex.2 Ex.3 EX.4-Ex.5 Bx.6 Ex:7j|Ex.§160
Ex.9 Ex.I0EX.TIEX 12Ex.1_Llosartan botassium 50/0.50.0.50.0.50.0-50.0
50.0 50.0 5»®H50:0/50.0 —-  VValsartan~ -|- - -- --+ -80.0 - —~-| - | - | -
Telmisart%w.o ARB drugs Candesarta- - -{- 16.0 cjlexetil Irhesaitan
esartan .
Olmesartan medoxomil - | - | - | - | = | - " o b - | - | - | -] -
medoxomil
Filler Lactose |55.0|55.0 | 55.0 |55.0 | 55.0 [ 55.0 | 55.0 | 55.0 | 55.0 | 55.0| - | - |55.0
Microcrystal
Filler 50.0{50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
line cellulose
Sodium
Alkalizer - - - - - - - - - - - | 55 | -
hydroxide
. Calcium
Filler o e T e e e B - B
phosphate
Hydroxypro
Binder 30130(30(30|30|30/30|30|30|30|30|30|30
pyl cellulose
Magnesium
Lubricant 20[20120]20[20(20|20[20(20]|20]20) 20|20
stearate .
Purified
Solvent water  |10.0{10.0|10.0|10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 { 10.0 | 10.0 | 10.0
(volatile)
Total 160.0160.0(160.0/160.0{160.0/160.0160.0{160.0/160.0(160.0/190.0150.0[126.0
Amlodipine
64|64 |64 64|64 |64|64 6464|644 64|64 64
Calcium maleate
antagonist [ ercanidipin
e
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Filler Lactose 55.0 55.0 55.0 1 55.0 55.0 55.0!55.0 55.0 1 55.0 55.0 - - (
55.0 Microcrysta Filler 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50,0 50.0
50.0 50.0 50.0 Line cellulose Alkalizes Sodium - - - (------- 55 -
Wytrsgaetealcium Filler - - - - - - - - - 55 - ( - phosphate HydP&XyERg007/004929
Binder 3.0 3.0 3.0 3.03.03.03.0 3.0 3.0 3.0 3.0 3.0 3.0 pyl cellulose!
Magnesium Lubricant 2.0 2.02.02.02.02,02.02.02.02.02.02.02.0
stearate Purified Solvent water 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
10.0 4 10.0 10.0 10.0 10.0 (volatile) Total 160. 160.0 160.0 1 160.0

160.01160Q,9,J60,04160.0 19U 150.01126.0 11 Amlodjping 6.4|6.4 6.4
6.46.4646.46.46.46.46.46.46.4 Calcium maleate antagonist

Lercanidipi 24°W0Q 2008/044862 PCT/KR2007/004929 |ydrochlori e

Microcryskairbdtiera25.6 25.6 25.6 25.6 2516 25.6 %526 25.6 25.% 2%%%%’66 .y

256llss. mil@geggﬂ,gﬁgf rodsimRed’® &?1?@6?61611 %Iy\ w?ﬁp%/?%ﬁ) |50 0™
0 JU 9

1 EQ0NENQAEANON Fa W = n W W cO-0O

(@))

0 HANAY faWallindal P | o) et
1 56-0-56-6-56-6-50:0-50-:0-50-0-560-:0-56-0 50-0—rolidoneOsmuoti

Chloride Z5G%556%5.0/25.0 25.0 25/0 25.0 25.0 25.0 25.0 25.0 25.0| 25.
Pigent sodiolyikidyosypra D Bneliosy158.0| 500 5506 .88 6605.0| 500 500 | 50.0
5.0 5.0 5/0 5ione

Osmotic | Chloride ,
Pmone 25.0{25.0|25.0 [25.0|25.0 | 25.0 | 25.0 | 25.0 | 25.0 { 25.0 | 25.0 | 25.0 | 25.0

agent sodium
Hydroxypro

Binder pyl 5050|5050 50|50|50|50,50,50|50)50]5.0
cellulose
Ceilulose

20.0/42.0] - |20.0(20.0]20.020.020.0|20.0/20.0{20.020.0|20.0
Bemipermealacetate 3205

ble Cellulose
polymer acetate |20.0| - - 120.0120.0/20.0|20.0{20.020.0/20.0/20.020.0/20.0

398NF10

R yleellul
cellulos
insoluble yiee - | - |420]100| - - |50 110.0/10.0(10.010.0/10.0 | 10.0
e
polymer

Hydroxypro
Water- Y yP
pyl

soluble 20 - - |20120(2020(20|20|20]20)20;20
methylcellul
polymer
ose

Sustained- |Eudragit RL| - - - - 1100 - - - - - - - -

release

. Eudragit RS| - - - - - 1100} - - - - - - -
excipient

Hydroxypro
Enteri Imethylcel
nteric  pylmethylce] | ) ) ) 100! - ) ] i ) ]
polymer Iulose

phthalate

Magnesium
Lubricant en 10(10(10|10 10|10 (10}10({1010 |10} 10 1.0
stearate
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cellulose Cellulose 20.0 42.0 - 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

20.0 20.0 emipermea acetate 3205 ble Cellulose polymer acetate 20.0 -
20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 398NF10 Water
WHyREA(I8#Asoluble - - 42.0 10.0 - 5.0 10.0 10.0 10.0 10.0 1k013KRIX7/004929
polymer e Hydroxypro Water soluble pyl 2.0--2.02.02.02.02.02.02.0
2.0 2.0 2.0 methylcellul polymer ose Sustained- EudragitRL - - - - 10.0 - -
------ release Eudragit RS - - - - 10.0 - excipient Hydroxypro Enteric
ylmethylce 10.0. - - - - - polymer lulose phthalate Magnesium Lubricant
1.01.0104,04901.01.01/01.01.0 1.0 1.0 stearate 25 WO

01 1.0
TS96 q 180%5.0 10 1610-16, 6 1575 A0S0 [Velgiid) Enoarel |0 "
0 02

Solvent Q0{"2b¢e) 200.9 200.0 200.0200.0 200.0 200.0[200.0 200.0 200.4

200.0200. fyelatile) Methylene 1 f Salvent chlorideg 00. 200.0 200.0 200.0
200ver20 0.0 200.0 200 B3P -228.0 22009200 29 LLID- O 4FR)0|200.01200.0

Methylene
Solvent chloride [200.0200.0{200.0{200.0{200.0/200.0{200.0200.0{200.0|200.0/200.0200.6/200.0
(volatile)

Total 155.0155.0/155.0{165.0(165.0{165.0(170.0/165.0{165.0|165.0{165.0[165.0/165.0

Hydroxypro

pyl

Film coating
methylcellul] 9.0 | 9.0 1 9.0 | 90 { 9.0 [ 909090 90| - 1909090

agent
‘ ose -

2910

Polyefhylene
Plasticizer 071070707 0707070707 - 070707
glycol6000

Coloring | Titanium
03(03/03/03[03(03,03[03[03| - 03]03]03
agent oxide

Film coating Ethanol
100.0100.0/100.0{100.0{100.0{100.0{100.0{100.0{100.0] - [100.0/100.0/100.0

solvent | (volatile)

Methylene
chloride [100.0100.0{100.0{100.0{100.0100.0,100.0/100.0/100.0; - {100.0{100.0{100.0
(volatile)

Film coating

solvent

Total 325.0:325.0(325.01335,0[335.0{335.0{335.0{335.0/335.0{325.0{365.0,325.0,301.0

Mult MuliMultiMult

- [Inner| - - -
Formulation for oral [TableTableTableTableTableTableTable Caps
layere core layerdayerdayers

administration t t t t t t t ule
d (tablet d d d

tablet tablettablettablef
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Total 155.C
155.0155.0165.0165.0165.0170.0165.0165.0165.01165.0165.0165.0

Hydroxypro "ilm coatin pyl methylcellul 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
YO NWoEssagent ose 2910 olyethylen Plasticizer 0.7 0.7 OPCORIP T F4929
0.70.70.71-0.70.7 0.7 glycol6000 Coloring Titanium 0.3 0.3 0.3 0.3
0.30.30.30.30.3-0.30.30.3 agent oxide 11Im coating Ethanol
100.0100.0 100.0 100.0 100.0 100.01100.0 100.0 100.0 -
100.0100.0100.0 solvent (volatile) Methylene Urn coating chloride 100.C
100.q%0818590.0100.0100.0100.0100.0100.0 - 100.0 100.0 100.0 solvent

ST (Voranie) Total 325.C 325.0 325.01335.0 en%q LK 35.0 335.0335.0 |
325. &%5&@25 01301 U Multi Multiu fl!!\'/!ll LL lnner Enrmnl tIOn fcr
oral Tabl able Tabl iabliéxtaﬁla T@mlaﬁemm%w&@@y@féyéﬁa x.25[Ex.26
administration Tttt ule djable g d d | table tablet taplet table] 26 WO
2008/044862"PETIKR2007/0049295(Tabied Is@ontents (Mg tablet) - |500 |50.0
Ingredient%)tass}mfl'- I'1 Bx.14 Ex.1bi Ex/16 EX.17 EX,18 El X.191Ex.20 XE
211Ex.22E%23EX|24EX.251Ex 2 |Lasaltan 50.0 56,@ 50.0(50.0 -~ 1= 1| - | -
50.0 150-0—potassium-Valsartan—=F====80.0+====Telmisartan=40.01 + -
f _ Telmisartan| - - - - - - - 1400, - - - - -
ARB drugs Candesartan ] ] ) ) ) ) ] 160l - ) ) )
cilexetil
Irbesartan | 150 | - - - - - - - - [150.0| - - -
Olmesartan ~ loool - i ] ] ) ) ] ool - )
medoxomil
. . _ S D S
Filler Lactose | 55.0 |55.0| 55.0 | 55.0 |100.0 {100.0100.0{100.0 10001000100.0 100.0{100.0
Microcrystall
Filler 50.0 150.0] 50.0 | 50.0 |175.0 [175.0{175.0(175.0{175.0(175.0/175.0|175.0{175.0
ine cellulose
latini .
Filler Fregelatinizg - - - - | 65.0 |65.0]65.0|65.0|650]650]65065.0|65.0
d starch
Hydroxypro
Binder pyl 30 |30 30 | 3.0 - - - - - - - - -
cellulose
M .
Lubricant Agnestim 20 20| 20| 20 | 50 |50 50|50 )|50|50|50]50]5.0
stearate
Purified
Solvent water 10.0 |10.0| 10.0 | 10.0 - - - - - - - - -
(volatile)
Total 260.0 [130.0]160.0 | 160.0 | 395.0 [395.0(425.0/385.0/361.01495.0{365.0395.0{395.0
Calcium | Amlodipine
64 |64l - | - | - | - - =114 -1-1-1-
antagonist| maleate
Amlodipine - - - - 1694 1694694|694694694|694 - -
besylate
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ARB drugs Candesartan 16.0 cilexetil Irbesartan 150

Olmesartan - 20.0 - 20.0 - | - medoxomil Filler Lactose 55,0 55.0 55.0 55.0
100.0 10M 100.0 100.0 100.e1100.0 100.0 lao.alllloo. Filler Microcrystal
B 38%%346¢70 50.0 175.0 175.0 175.0 175.0175.0175.0175.04 Vi B0#5 14929

ine cellulose Pregelatiniz Filler - - -1 65.0 65.0 65.0 65.0 65.0 65.0 65.0
65.0 65.0 d starch I-lydroxypro Binder pyl 3.0 3.0 3.0 3.0

cellulose Lubricant Magnesium 2.0 2.0 2.0 2.05.05.05.05.05.05.05.0

5.0 5.0 stearate Purified Solvent water 10.0 10.0 10.0 10.0

(volatile) Eatali&e®0 130.0 160.0 160.0395 0 395,0 425.0(385.0 3611.0
495.0 365.0 3695,0'395.0 Calcium|Amlodipine 6.4/6.4 + - - 4 - - -|- - -
antagon|st maleatg Amlodipineo-o- - --6.94 6.94 6.94-6.94 6(94 6.94 6.94 F0.0 -
- - besylaf8BIRIE) 2008/044862 PCT/KR2007/004929 Lercanidipi e 10,0
10.0 hydrochleri de Lacidipine - -- 4.0}- - - 4.0 Microcrystal] ,06 80.06
80.06 8 'Qe?cﬁ%l% 80.0 80,0 Filler 1,25.6 25.6 22.0 27]0 780 the cellulose . | 40
Microcrystall
Filler 25.6 | 25.6| 22.0 | 27.0 | 80.06 |80.06/80.06{80.06/80.06|80.06/80.06| 80.0 | 80.0
ine cellulose
Crosslinked
Disintegran
polyvinylpyn 50.0 | 50.0| 50.0 | 50.0 | - - - - - - - - -
t
rolidone
Osmotic | Sodium
25.0 |25.0] 25.0 | 25.0 - - - - - - - - -
agent Chloride
Hydroxypro, -~
Binder pyl 50 {50 50 | 5.0 - - - - - - - N
cellulose
Cellulose
, 20.0 |20.0| 200 | 200 | - - - - - - - - -
Semiperme acetate 3205
able Cellulose
polymer | acetate | 20.0 [200]20.0 [200 | - | - | - | - | - | - | - | - |-
398NF10
Water-
Ethylcellulos
insoluble 10.0 |10.0{ 10.0 | 10.0 - 1100} - - - - - - -
e
polymer
Water- Cath
insoluble arbomer - - - - 100 | - - 110.0{10.0|10.0{10.0|10.010.0
71G
polymer
Hydroxypro
Water- v IYP
soluble Py 20 120120 | 20| 20 [20]20(20(20 202012020
methylcellul
polymer
ose
Sustained-| Eudragit RL| - - - - - - |- - - - - - -
release
L FEudragitRS| - - - - - - - - - - - -
excipient
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Crosslinked isintegra olyvinylpy 50.0 50.0 50.0 50.0 - - - rolidon e

Osmotic Sodium 25.0 25,0 25.025.0--- - - - agent Chloride ,Hydroxypro
Binder pyl 5.05.05.05.0------ cellulose Cellulose 20.0 20.0 20.0 20.0 -
WorHipEIMsatetate 320S able Cellulose polymer acetate 20.F SH/HR207/004929
200------ 398NF10 Water 10.0 10.0 10.0 10.0 - 10.0 - - - - insoluble e
polymer Water- | Carbomer insoluble - - - - 10,0 - - 10.0 10.0 10.0 10.0
10.0 10.0 721G polymer Hydroxypro Water soluble pyl 2.0 2.0 2.0 2.0 2.0
2.02.02.02.02.010 2.0 2.0 methylcellul polymer ose, - J - Sustained

Formulation for oral .
o ) layere| - |layere|layere| core |core|core|core |core|core | core|core
administration

Eudragit ﬂ%}d;@j e excipient EudragitRS - :128 WO 2008/044862
PCT/K122 00 {O D492 9
nteric” pylmethylcel
- - - - 1200 | - |20.0/20.0]20.0|20.020.0|20.0/20.0
polymer Iulose
phthalate
Magnesium
Lubricant 10 {1010 | 10 | 10 10101010 10|10 10|10
stearate
Purified
Solvent water 15.0 [15.0| 15.0 | 15.0 | 15.0 |15.0|15.0{15.0|15.0  15.0|15.0|15.0 |15.0
(volatile)
Ethanol ' .
Solvent 200.0 1200.0| 200.0 | 200.0 | 200.0 {200.0|200.0/200.0|200.0/200.0/200.0/200.0{200.0
(volatile)
Methylene
Solvent |- chleride | 200.0 1200.0! 200.0 | 200.0 | 200.0 :20%.01200.0|200.0{200.0{200.0200.0{200 .0\200.0
(volatile)
Total 165.0 1165.0] 165.0 | 164.0 | 120.0 |100.0{110.0{120.0{120.0{120.0{120.0{123.0/117.0
Hydroxypro
Film y 1Yp
coating by 90 | 90|90 | 90 | 90 | 9090909090 909090
methylcellul
agent
ose 2910
Polyethylene
Plasticizer 07 |07 07 |07 07 |07]07 070707070707
glycol6000
Coloring | Titanium
03 /03|03 |03 063 |03[03,03]03|030303)03
agent oxide
Film
Ethanol
coating 100.0 {100.0| 100.0 | 100.0 | 100.0 1100.0{100.0{100.0/100.0/100.0{100.0{100.0/100.0
(volatile)
solvent
Film Methylene
coating | chloride |100.0{100.0/100.0|100.0 | 100.0 100.0{100.0{100.0/100.0{100.0/100.0{100.0{100.0
solvent | (volatile)
Total 435.0 [305.0| 335.0 | 334.0 | 525.0 |505.0{545,0/515.0/491.0/625.01495.0(528.0|522.0
multi- multi multi-jmulti-| inner [inner|inner inner|inner|innerjinneriinner|inner

core

d layer¢ d d |tablet tablettablettablettablettablettablettablettablef
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Hydroxypro Enteric pylmethylcell 20.0 - 20.0 20.0 20.0 20.0 '20.0 20.0

20.0 polymer lulose phthalate Magnesium Lubricant 1.01.01.01.0 1.0
1.01.01.01.011.01.01.0 1.0 stearate Purified Solvent water 15.0 15.0
W% 009848620 15.0 15.0 15.0 15.0! 15.0 15.0 15.0 15.0 (voldtfidy<EpEAB#929
Solvent 200.0 ;200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0
200.0 200.0 200.0 (volatile) Methylene Solvent *hlo ~de 200.0 200,0

200.0 200.0 200.0 20¢; i* 200.0 200.0 200.0 200.0 200.0 200 0 200.0
(volatile) Total 165.0 165.0 165.0 164.0j 120.0

;100.0110.0j120.0120,0120.0120,0123,0117.0 Hydroxypro Film 1
coating py 9.0 9.09.09.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 methylcellu
e Pl

agent ose 2910 _PolyethiAR ticizér 07/07070707070707

0.7 0.7 0.7 0.7 0.7 glyco16000 Coloring Titanium 0.3 0.3 0.3 0.30.30.3
0.30.30.30.30.30.30.3 agent oxide Film Ethanol coating 100.0 100.0
100.0 100.0 100.0 1100.0100.0; 100.0100.0100.0100.0100.01100.0
(volatile) solvent Film Methylene coating chloride 100.0 100.0 100.0
100.0 100.0 100.0100.0100.0100.0100.0100.0100.0100.0 solvent
(volatile) Total 435.0 305.0] 335.0 334.0 525.0 505.0 545.0 515.0 491.0
625.0495.0528.0522.0
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multi- multi multi- multi- inner inner inner innerllinnerinner Inner~inner

inner Formulation for oral laayere - layere layere core core core core core

core core core core administration d ayer d d tablet table tablet table able
WA UBle table 29 WO 2008/044862 PCT/KR2007/0048 G BHI&Tef4929

le tablet TT,!I"" | able 30 WO 2008/044862 PCT/KR2007/004929

Comparative Example 1: ARB single pill Commercially available ARB

drugs such as Cozaar(r) 50 mg tablet (MSD Korea, losartan single pill),
Diovan(r) 80 mg tablet (Korea Novartis, valsartan single pill) and
Prité¢iapanadi vatiear@dk 1 iédimsaingiesirille pill) were used for the
companativvagalifyechibitie pRipahatigmsaboor dingao thelpreséalrlet (MSD Korea,
osetdiopir@ppl) aiNevEx & Bihretabhatddipice Snyke il Gdsartrersialge pill) and
Briaifdie id i yatrepi@itin elsisathoalciginpdhiamael ot ker stsuchmgsrative study of
thaydigiaedt)cdnsmgdatlatdCKDeandsdipine engleate single pill), Norvasc(r)

5mg to tablet (Pfizer, amlodipine besylate single pill), Zanidip(r) tablet (LG

Life SeirpeatiercBridipihe ydedoldigride sangl &/piar(r) 4mg tablet (GSK, ,
lacidipinersingd pily aNebteusitd fioo theidoneparaitv e dtudynofithenel blockers such
pepaydipnsacceandingtie theRIgseitl daygntiomald fexpiegiaepid), Norvasc® 5mg
faxamnplgiteDissduiipiHe sidsprpasaiie issplriondrsisttase ¢Dadugtedcience,
Rasedapithe Ppnesalidisgeluinn testireihad desielinerbiy KRBpine single pill)
RBAMACOROL A IRIBIPEsIeN): E%@é?'lé@f%ﬂé RFABHOURESMNHB to the present
iRtestingl fluid without enzyme heated to 370.5 C(Korea Pharmacopoeia

811, revision; the second fluid in the disintegration 20 test method) and in

use g &m@@gﬁ%@ihg;&mﬂﬁgg@sﬁo rpm. The test for
lercargRipine MWIEGDIRTAS RIRAAlIN Wa cnelugled By afdiRchd Sfissolution

‘%Q%QFB Had%g é‘dSH{fIQSQQtP’ LAsRelLan Sﬁ{ GABRIANt amount of

iss gﬁ&n SRaRleteal o I uw %@fm&m@&%kgg%%med to

ISSO on rate thwere ana Xﬁe

re uls rea res . 2§e umber 0 SR sua{ e R’cegrahon

%?f‘ %H‘bc\lfé g il gﬁ |o°nal cgirhghﬁa{t % “The test

pid th?a GG é;ng 1% of

el rety }9 Ssa §t, 0&§§%’frut| 1?} ’hé 8%3 dissolution

‘iijﬂ r‘ff?énsgg%aw h‘ﬁﬁ §0FH‘F? S iEe g and the

SR TRIR S MG IR M@?&M@}Hﬂﬁg& ﬁé%&%@%&d&rﬁ%ﬁf’&fl -8 (the
%mm@%@gﬂ%ﬁ 189 tetedsed 3-5 hours later after the beginnin

As shown in Figure 1, losartan in a functional combination formulation of
amlodipine-losartan was disintegrated from the beginning of the test as like a
commercially available drug, and a dissolution rate increased to higher than 85%
within 30 minutes in a solution of pH 6.8.

Unlike the commercially available drug, a delayed-immediate-release
preparation of amlodipine started to be released 3-5 hours later after the beginning
of the test as expected by the present inventors, and the dissolution rate increased to
higher than 85% within an hour after amlodipine began to be released.

As shown in Figure 2, amlodipine shows small variance in the dissolution rates
depending on the formulations of administration. Therefore, it was ascertained
that all the formulations for administration described in Examples may achieve the
object of the present invention - losartan is first released and controls blood pressure
during nighttime, while amlodipine is released a few hours later and controls blood
pressure during daytime.

As shown in Figures 3 and 4, it was ascertained that other ARB based drugs
(valsartan and telmisartan) may also be formulated according to the present
invention, thereby achieving the object of the present invention although there is a
little difference depending on solubility.
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of the test as expected by the present inventors, and the dissolution rate
increased to higher than 85% within an hour after amlodipine began to be
released. As shown in Figure 2, amlodipine shows small variance in the
ViR3dfidtithtes 35 depending on the formulations of admirfi§tFatRA$07/004929
Therefore, it was ascertained that all the formulations for administration
described in Examples may achieve the object of the present invention -
losartan is first released and controls blood pressure during nighttime,
while amlodipine is released a few hours later and controls blood
presaurehduning dégtinee 540, Asvstsowvneiridiipeeb atitbr ciloiiam channel blocker
Izseertaitregthdtathei &RBebaspdrdohdsidealsarthn lanid ieintsarad) meyer salts
(alsddakfermbiaiddtaraorginpetddheyiasdntlinventith, theselayn ashiendngg to the
phesebiest oh tie plesebl investinng alibobghr the thdpaedittieidiftereone
dependitd @ selubilitye38, WOA2Q084044862 P CHIK R 200 ZIQHM PR Aliate-release
I 15t RigUsaSHINé, dbdagins ee iainekdbat pihefealciiny efdnbebrepared even
8k basedidiHes driganisienedysrochloride and lacidipine) and
other salts (amlodipine besylate) may be formulated along with losartan
accqrdiag; a1 FEeaapldv eRtioR. Hese X AGhiAag)the object of the
PresgRbinMepien, 2sASSRAMB NS IG18R B ddVaS BSRIEIRS SR &e the efficacy
gelpved-inmediatesaleasenarrnile 2lamiediRing AceddingQdbR as amlodipine

ﬁﬁﬁ%qﬂkﬁﬁﬁﬂ%smyﬁ!ﬁ%ﬁ%aﬂ@ﬂ&@@lﬁ\é%tﬂ?&éﬁ@?ﬂi@ N&:RANASAESH with time
&%M%fﬁ@a‘?% . Experimental Example 2: Efficacy test (Animal test) 10

Animal test was performed as described in Table 6 to compare the
efflcaﬁaﬁﬁtlg\fen an evening administration of a calcium channel blocker

cneh nin

ank o andan ARP Aviia crieb-ac lacartan-and-o
SUTTT S uIIIIUuIIJILI\, armgarrmno urayg - sucliastosarudit alrtda

| chrongtherapeutiadmihistrafioreonipaii thieardl-yacsisiesiveseffiaamy between

61 Title Animal testcfeadornpsiratipththaraphiypeteabinnettiesnebeniberapy

a co-administrat %}h%%}ﬁﬂggo%&%&%ﬂﬁ@aﬁw&%&*@ﬁéﬁ%fﬂrﬁ%@%n in a
Optlmgg}e% €an %%WQIBL 12 %P na%d@%m%qﬁ%' '@H%Q‘I"Qxﬂ, which are
therapy of amlod %@%@&%h‘%ﬁg&t%‘e %%he%rzslrﬁ;ée abollz\ed by thle same

anzvme-Tact ¢ ortancin/e at) _anima
A2 I mre LA Y3 J

ala¥a¥al
=49 JUnLuII\—UuQ T Iylé’CI CTIoTVE T\AU \\JI I\ I\Cll.} aArnrricn

Wistarlk§oto Raf WA RS Pt §rs R RYiERRk HRiRRRration route
Norn®Hwk Y Rat, \Wistaela e fisld Y8aKHR4 Amlodipine & Losartan |

(Simultaneous, light}Amipdipine & Losartan p. Qyumber | Administration route
Normal (WKY Rat, Saline) 4
Vehicle (Saline) 6

Amlodipine & Losartan
(Simultaneous, light)

Amlodipine & Losartan p.o.
(Simultaneous, dark)

Test Amlodipine & Losartan
method (chronotherapeutic, light)

Amlodipine & Losartan
(chronotherapeutic, dark)
1. Route and method of administration: Orally administered into
the stomach by using a sonde and a syringe for oral
administration.

2. Oral route was selected because the clinically administration
route of the test material was expected as oral route.
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(Simultaneous, dark) 5 Test Amlodipine & Losartan method
(chronotherapeutic light) Amlodipine & Losartan (chronotherapeutic,

dark) 1. Route and method of administration: Orally administered into the
Bopeeh4dpusing a sonde and a syringe for oral administrat6h/ERA0 E§04929
route was selected because the clinically administration route of the test
material was expected as oral route. 32 WO 2008/044862
PCT/KR2007/004929 3.1 simultaneous

co-adminitration(co-administration) group: Both amlodipine and losartan

were administered at Z 3@ Gy oneiherapeuwtia adpmnigliationiaur) group:
Losartan and anpadiping yvere-adminisiered: ol eR R ARGsERE at 2 p.m.

respectively. 4. .§a%ﬁ%ﬂmﬁﬁ§£@é%d°£@&%@t§a@8&°dgﬁ% 5 maktan end
4.2 Losartan: 50 Q}%&ﬁﬁm VR eHic AREYRLO{AP$AGE A P84S, res]pec’nvely

amqur_1t of 5 mL/ ‘ &Hlﬁﬁ?sﬁﬁﬁ%q 8’8 e5at Weight in the day 0
administration. 6 ?ieﬂ ggrll %T ministration: Once-daily
e u |v

administration fo easurement of blood pressure

1.1 Each rat wa 5? %c? |n a. rat hoﬁetr%f Cp(l)%)od PrESsY. gg;,qggg{ =2l /kg was
Blood pressure chn]a? &j {)asca§9/ on Jcplgr t3V\{e1 Hlt m %Or a a % dm&@a%og

tail. 1.3.. Wood e was measured

X
value was recora @g Vatigtioh 12 feemPot T measOfrement meﬁﬁ%’ Heafce-dally
Rate (HR), SBP RASIHIBEIMER ATBEH BB ABB (Diastolic BR) 3.

Time of measurehéﬁ@@ﬁr%wqfrbimﬁ@m&é%asured before
administration. 3|2. Blect prewsurelecss ineastirbdldertes o fster afeare monitor.
administration. 3/3.BI8bwbgressimerwasmeassadd by ardrg daysifapsdse sensor
after administratjatadRefeoingttdl Table 7 and Figures 9-11, detailed
description on thelr8siismf prissat¢estaarenpesuicked hérémmeerand an averaged
value was recorded.
2. Item of measurement
Heart Rate (HR), SBP (Systolic BP), MBP (Mean BP), DBP
(Diastolic BP)
3. Time of measurement
3.1. Blood pressure was measured before administration.
3.2. Blood pressure was measured 20 hours later after
administration.
3.3. Blood pressure was measured 1, 2 and 5 days later after

Evaluation
method

administration.

Referring to Table 7 and Figures 9-11, detailed description on the results of
animal test are provided hereunder.

1. Blood pressure was significantly lowered on the day of administration only in
a chronotherapeutic administration group (Table 7 and Figure 9).

2. Administration under the light condition (same as administration in the
evening for humans).
showed lower blood pressure by more than about 15% than administration under
the dark condition (same as administration in the morning for humans).

3. All the test groups showed a significantly lowered blood pressure on the 20
and 5th day of administration (Table 7 and Figures 10 and 11).

4. A chronotherapeutic administration group (administration in the evening)
according to the present invention is the highest in the effect of lowering blood
pressure, followed by a chronotherapeutic administration group (administration in
the morning), a co-administration group(administration in the evening) and a co-
administration group(administration in the morning).
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1. Blood pressure was significantly lowered on the day of administration
only in 5 a chronotherapeutic administration group (Table 7 and Figure 9).
2. Administration under the light condition (same as administration in the
vevenisg4srhumans). showed lower blood pressure by more {HAKRBGUR04929
15% than administration under the dark condition (same as administration
in the morning for humans). 10 3. All the test groups showed a

significantly lowered blood pressure on the 2nd and 511 day of
administration (Table 7 and Figures 10 and 11). 4. A chronotherapeutic
administration group (administration in the evening) according to the

preseniventignisothe highesidmhaRiier! aflawenngiblogdoppesssuperior to a
Jollowed:byAishronaiperRRaU s RUMINSHALIQROM WG PIBisIAY Rl d Snay be
e&*ﬁﬂ}%&@g)x&%&@q@@'aﬁmeengmm@mmg%@ednﬁh&@mm aneention.,
Th&Pis WPRINIDIEKALPAIPARE MAHBPR SN me (cytochrome
1’%%%85% 8@\2 CIASRANR 004929 As denerhsd 4Ra¥eniing the conversion of
1GoA e %th%ﬁ(%%ug&%@éﬁ"%mon 5%5 SHPSTIQr B Is{ERHANstration

rou 'O g the ngrease of bipod plasswe. whishmay e nverted into an
Xi[\)/a e& Ob%)tlc gy h{é}]ﬂg Wlﬁﬁé}'%@ﬁ@?f%Mﬂﬂﬁaﬁfﬁg%E increase
ij Ation. 5 its the

|s m Odlpln ctivity of hepatic metabolizing

% rome. P450 3A4) in a.co- adm |stra |on .
ant 6&1@%1@8&1 G F% %8{1 a%l Qagminsirat %1 &é@ ANELERY d that the

A1 B GRDEFA RS LA 0D ol eaadac gt [N n ne
tgﬁ%ﬁﬁ%ﬁ%‘r"l artghlsslﬁ ghed 559 lgéfﬁ? 1}3 ?[ca)rm 8 hiStered in the

fhaverp t;’g;‘s ehivyor i @g %c?é%%%erlés ’ﬂSFgaéed in Zne S
eeBsur uﬁ’ﬁhﬁfeo?‘n f&?ﬂ?ﬁ%ﬁ’ﬁ% al Isthac ﬁfé’éﬁ) Ny Efls certained as
DRSS Yt Phe Oatial %MW@S@%% ministration.
HerrsfesaanéeineisemiinsignPiseameripet ' B"éf ada used for
ﬂbsatmwmeférhwwwmmm@%é@@eﬁ?@ﬂ%@eavérﬂfﬂ%%ﬁé B fioh evening
ehanlipiahypdménstortioaueéierns iptrdased RSP Ble sa certained as
chiomath éhapeuticoadennidira tbeoghpugssi#s- ascertained as superior
activity of controlling blood pressure at the beginning of administration.
Therdftub]aitlenBiccainbisationayphratio trtfraaf tydipiradandigsaigmas drug
used for the treatment of hypertension, a chronotherapeutic
administration in the evening (amlodipine administration after losartan
administration) was ascertained as 20 optimum therapy for lowering
blood pressure. [Table 71 Blood pressure at 20 hours later after the

administration of drug 34 WO 2008/044862 PCT/KR2007/004929 Q Day
Graup HR SBP fYBP DBP 471.846,5 125:07, 95.59,7 86.81 92,6
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Normal Vehicle 477.745, 3 171 ¢c--8-7--r 139.0 12, 4 124.3 16,C
Amlodiplne& osartan. 499.249,6 164.615.3 , 128.011,7 110.211.8
Simultaneous,li ht Amlodipine&Losartan 424,458,3 165&514.0 130.612,6
WA 200424486Simultaneous dark Amlodipine & Losartan 480.672T7KReH 4704929
124.7.2 103.48.4 Chronothera eutic,light) Ifmlodipine & Losartan 41s2.s
163.6= 27.412,5 09.z19,7 era utic,dark Chronoth 1'Da Group HR SBP
MBP DBP Norma 487.825,8 123.06,2 90.s14,5 74.319,9 1 Vehicle
473.346.1 169x115,3 128211,1 107.2 13, 0 Amlodlplne&Losartan

L ST 008 1308t BZ 4 Lot 1.6
Ehronothera eqé,“,d;éll Amto pme&m&&rma Notads 271471164 24 105223+ 16,5
-m%r%mmmthera eltigdarkl 2| Daysrod HR:SBR ROBRio2+ 11 8
DBP_NofhimbigeaieA Rl 3 91 6 74753106 Vehicle-477.227.5
_L75132‘§Lgk9‘§%"§4"‘5‘f§§5‘%%lodlpl aB. 468 ar{apUnA R8T 43048 B, (1204124
OAQO
PO ddide R Lod iananeous, frhAmio plne & Losart N, 4372.224 4
168.4
1 4781?:@1—0& Hab3utid §ng12,4 SR EitEheou' &, Hark A %ﬁ%lﬁé g s
Losartamm%i&uiﬂ&léb&@mﬁ 6.4** 97,6 16k B4H23 7 Chronothera ewtie 19,7
I ¥ Pl ET A !1 137.81 A 720006
( ) i)
; (55 o ompit oo 05—
A ASTEE 2505 [ 123028 S0 | 743E 19.0
1 a %Hlb’lé'ca'-wa' tarm 4268 T28ed A5 P3R4, U- 179 . W07 2£ 18,0
9,9
’ Aml.od'p'"e & Losartan 4662+ .0 | 1860+ 17,7 | 190£13.8 | 10044164
{Simultaneous,light)
_Amlodipine & Losartan 4ERRE 181 | 1802487 | 121.4%14,2 | 9881168
{Simultaneous,dark)
Amlodipine & Losartan . .
4420+ 74, 5.6+ 19, 100.0+ 18,2+ | §2.44 13,7
{Chronotherapeutic,iight) 4420+ 74,1 | 1558219, T | 10004 13,20 +18. 7
Amiodipine & Losartan ,
; . 6,41 43,2 | 141.04 11, 2412, 87.2+ 15,
(Chronotherapeutic,dark] 4864+ 48,2 | 141.0% 11,2+% | 105.24 12,3+ 24 16, 4
2 Day
Group HR SBP MBP DBP
Normal 83t 5.6 | 123562106 | D18t 1.4 75.8% 10.6
Vehicle A772L 76 | 1758488 | 1325%10,8 | 105180
Amlodipine & Losartan 44474 63,4 | 1466+ 3,05 | 11101400 | 92.8% 75+
{Simultanecus,light)
Amlodipine & Losartan o ,
(Simultaneous,dark) 43224 20,4 | 147.8% 17,8+ | 11924133 | 1062+ 12,4
Amlodipine & Losartan . . .
(Chronotherapeutic,light 4268+ 111.4 | 1246+ 6.4+ | S76£16, 1+ | 840123, 1+
Amlodipine & Losartan 46824+ 23,1 | 137.84 Q.44 | D4SE 10,60 | T30 18,6+
{Chronotherapeutic,dark)
5 Day
Group AR SBP MBP DBP
Normal AB00L 37,1 | 1318£3.8 945+ 6.6 758+ 6.6
Vehicle FEIEETI.0 | 1706£0,2 | 1313t 12,6 | 1MM5E19.2
Amlodipine & Losartan AIBEL 420 | 17924 4.5+ | 030+2.04 | 750£35+
[Slmmtan'eovus,hghtj
Amlodipine & Losartan 44044 18,3 | 13,0 16,3+ | 108.2: 13,44 | W50 145
{Simultaneous,dark)
Amlodipine & Losartan E102420,1 | 1204+ 805 | BO.0EB66e | 7302105+
(Chronotherapeutic,light)
Amlodipine & Losartan , ]
42704 74,2 | 12224 13, 96.0% 14, 264 15,5
(Chronotherapeutic,dark) 4270+ 74,2 | 12224 13,8+ | 96.0% 14,6+ | B82.6

[Industrial applicability]

As described above, a functional combination preparation herein fully achieves
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| Simultaneous,li ht I Amlodipine & Losartan 440,418,3 134.0 15,3** 108.2

13,4+ 95.014,5 Simultaneous,d:ark Amlodipine& Losartan 510.220,1

120.4 3,9+-+ 89.66,6.. 73.010,3* Chronothera eutic,li h

WhIGeREHHE& osartan 4270742 122.2 13,&* 96,0 14,6* 82.61%;5/KR2007/004929

Chronothera eutic,dark [Industrial applicability] As described above, a

functional combination preparation herein fully achieves 35 WO

2008/044862 PCT/KR2009/004929 the pharmaceutical and clinical

efficacy that may not be accomplished by a co- administration of an
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ererPl have
i s e %i%& X Pa 81" e
g? I@ﬁ%ﬂﬁéﬁf IESﬁ?F]}féaﬁ Hg %?e \ﬁ/ech{ower ﬁe risk of

. GOV ot TORITHER ! Fé&b‘?fbt} ﬁq én economical

I6ABER IR ésafe%hg@%r@élqwfﬁ@d%??ﬁe VP GER frgpenses to be
psckag s PrRaSRERRy RS &1?%&?&%@@2@&5@&%}?65%1%@ f-’oPé“ and the
fHespraadpR ii@ntion will open the new aera of a functional combination .
prepahetisielsy ébpl)m@%hdﬁﬁﬂmhd%ﬂrme%y%‘éoﬁg? tRE ¥rifgnctional
formhiraitonigeRpigaEoB Y MESYiE TmaiNmsiss anfirbtenathsaminagssy to the
pregdcationlatom peding e immediate-release part which comprises an
angiotensin-2 receptor blocker 5 (ARB) as an active ingredient and which
releases the ARB rapidly; and
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a delayed-release part which comprises a dihydropyridine-based calcium

channel blocker as an active ingredient and a release-controlling material

that controls release of the dihydropyridine-based calcium channel

blocker, wherein the release-controlling material is at least one selected

{Msgroup |0 consisting of a water-soluble polymer, a water-insoluble

polymer, and an enteric polymer, and the active gradient of the

deRysaTERREC pRIPIBFE R FENAIAtHEIagQaitpriselgase of the active

gradismasiite-ivlersdigtertetehisd paympBsTae fungitionalicebinagion blocker
(ARByepavatiotiof oigiradientrerdinvinehdibledsepyttidineRBased dalcium

chatwiey bibekknie spledted frioh thergreitescansisting @famiadipiBased calcium
charlartabldiioe, feledipineinifedipisgidiicasdipine rdRasinibaIBABPIAGRFial that
conttophpsTasestierdyi aseeriahlesaksphareohidtid Jhe-iunoienakr,

COMBPIIANDR PERRARLBAS Hlﬁ%&a%?ﬁﬁe@ 4PE-300INeNRING e ERRIP he group
consHASKELAARR g Selncied f SerQL{Ha‘%QP-%%Bi%}%'?& %per\,/@c!ﬁl%ngrq’ enteric

olvtelmi %an, irbesartan, ca de_ artan, olm_esa_lrtan or pharmaceutically

POYY ce’gt%\ le salta. 4. ThF£ nct Tal c(gmlilnatlon reparatjon o&clal 1a ¢

whersin thedranediata: éer il{geaas%ep IS famiEs Bg fRsed with delay after
relea&&lgﬁﬁgr%%g’seegﬁg g Efeg%?‘@ EerasiRe $athe functional

combination preparation of claim 1, wherein the release of the _

dihydRSpyfidiiéipaged QiR ERANNBr BERERR defayetpiar 156 havhsrsin  the
dihYMRﬁ@%nﬁzéﬁésﬁioqﬁbﬁbﬁ@edham Sl bivckeletagl bérabsotbed group
consgftirgnetabolisneBpiorthe eirgividipdine? rédegipibiockerf ¢ARB)eS. Thmrdipine,
isradipictonddoliphiration prepanationtofadlniacdprdtdeeinltaehereof.

dihydropyridine-based calcium channel blocker is selected from the group

Goff$istfng.ct @malogipiben dereanidipinea tielodipingim ife dipibesRICREIMRIPR tensin-2
rece BlISHOHNSE (ARBICIPIRE Qe araceicaly: BecsirRbiR SIS Jgres!; falsartan,
telmida@tHHIGHERREAM BINATIQA REEPYIRLOL, aﬁ%%ﬂa%%@'ﬂﬁpgﬂ aacceptab]e salts.

dihydropyridine-based calcium channel blocker’is amlodipine o

Bh?‘i‘?@aﬁﬁ’ﬂ?&%ﬂ 988%‘%};?%§e$%§%h4%% Tlrr]r? iu %?}%%%l% the immediate-

a
Inafl reparatio 4 rein the angiotén ceptor
e e e A o DhS B CORE QLB AP G V2l eAntable
Imisartan, jrbesartan, candesartan, olmesartan or pharmaceutically
_ iﬁ*&ﬁ,ﬁ{&t&a@ ﬁ%rﬂlfaﬂ%o@. Bt iAtasA doinmihatidicisiaptiatsleate of the
dihydzapvaiciRgreniare asgiotersimpedlephsr brodriayeakiy id-fobaran e that the
dihyisrariscinadaned ccaptaplechans chdrska7maClet ebsdhethafter metabolism
of thgpgiptencimbicstiptopreloakeidiBElaim 1, wherein the angiotensin 2
receptor blocker (ARB) is contained in the amount of 0.2-20 weight parts
felafifeetofunctional combination preparation of claim 4, wherein the
dihydropyridine-based calcium channel blocker is selected from the group
consisting of amlodipine, lercanidipine, felodipine, nifedipine, nicardipine,
isradipine, nisoldipine or pharmaceutically acceptable salts thereof.

7. The functional combination preparation of claim 4, wherein the

dihydropyridine-based calcium channel blocker is amlodipine or a pharmaceutically
acceptable salts thereof.

8. The functional combination preparation of claim 4, wherein the angiotensin-2
receptor blocker (ARB) is selected from the group consisting of losartan, valsartan,

telmisartan, irbesartan, candesartan, olmesartan or pharmaceutically acceptable salts
thereof.

9. The functional combination preparation of claim 4, wherein the angiotensin-2
receptor blocker (ARB) is losartan or pharmaceutically acceptable salts thereof.
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one weight part of the dihydropyridine-based calcium channel blocker. 5

11. The functional combination preparation of claim 1, wherein the MCSLLP

release- controlling material is contained in the amount of 0.5-100 weight

parts relative to one weight part of the dihydropyridine-based calcium

channel blocker. 10 12. The functional combination preparation of claim 1,

WiRelidin fhadtiatenl solubimpodmerisaat tastoingselectach i the Ao tensin-
2 recepisistingobka (MRS soldrieisetiuleseethan salestarirmmibR BI QR s relative to
one GogisiEtip@afdhetBdCRYdasSy r IMEHEORUBEPYATEIIOSR AN blocker.

hydroxypropylmethylcellulose; a water-soluble poly\_/lnyl derivative
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ation or Claim
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et FERUE 8RBy B SRR Gle W dhutsberaarate weter-
SOI“E’T%R/@%&%&% EastioNie sRierbabErmy Shfy AraEcrpms st ys water-soluble
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selected from the group consisting of hydroxypropylmethylcellulose

acetateesyeairabaan s axypy: Qﬂ&?&"ﬂ%&ﬁf’%@@f&?}ﬁteﬁ, 3Qherein the water
insolysiOpenethvietbyieellulase phthalate. cellylase acslale pit I?éetellulotqe ether
sele&%@f?@&@ﬁ%t%}% 98%%11%939 gﬁ%ﬁ@fg m %’lne tc%’lﬁ?o‘él}z?ogce? %? 0202 water-
insoR '%t&-zﬁﬁé los Rfro%lanac(g}a%@t iate, menylce Iaosﬁ?gplt- 2 f acT lic acid
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methg n%aéd}}ﬁ%}ﬁféid eEpBigrsid At serpBsmstabiosetyiioetbislammonium
ethYéGBH@r}ﬁ’é}?racrylic acid methylmethacrylic acid copolymer, acrylic acid

butyl styrene acrylic acid copolymer, methacrylic acid methacrylic acit_zl

dthyllEsp blymEnmkthanrylitagcn pozplicatithetiytdapalymerBBebaclie enteric
polyawid nsetitylemethaerylicaeid feonylictacigroalylcopelymer; 8h &0&hiGric cellulose
derimaieic acidctadsdtbeapeiymercigiectaitempnro R SRPBIRINA fBCEliC ulose
aceta@d vinyl maieicaed 40 anhyRudesIRAYBIAMSIaREnMAIRIc acid "oy iapape.
hy d ARG EEES LaROen S TERM DA I AR SRORQE %%%Rgixpéegzieﬂulose acetate
suchMEP?QéMlSIBQé @@@H}@C%ﬁ%@{]&”%ﬁ%’i’&%m(fa%n%o%@ né%h(g a%flfﬁ?mgellulose

i m tylether ;maleic acid_annydri r

pro;ﬁ@ﬂé{g{i riIﬁQﬁgr%\‘lc%a(e:%g 31'%8 Ma %%%%%nﬁ%’é?fﬁ@y%gla’gﬁ% V&ﬁﬁlﬂose and
ethy%@%%& .e%va&c# O KTl Al 2R AEBH0 R ahasS Enteelymer
SdecpS%\;fﬁﬁ‘ ] mﬁ%i%éé%%%é%lﬂ%rﬂftﬁéyg?%p' csREltiRgief pampinyletcanuylic acid
methyl™ acrylic acid copolymer, acrylic acid methylmethacrylic acid copolymer,
acrylic acid butyl - styrene - acrylic acid copolymer, methacrylic acid * methacrylic
acid ethyl copolymer, methacrylic acid - acrylic acid ethylcopolymer and acrylic
acid methyl + methacrylic acid - acrylic acid octylcopolymer; an enteric maleic acid
based copolymer selected from the group consisting of acetic acid vinyl - maleic acid
anhydride copolymer, styrene - maleic acid anhydride copolymer, styrene - maleic
acid monoester copolymer, vinylmethylether - maleic acid anhydride copolymer,
ethylene - maleic acid anhydride copolymer, vinylbutylether + maleic acid
anhydride copolymer, acrylonitrile - acrylic acid methyl - maleic acid anhydride
copolymer and acrylic acid butyl - styrene - maleic acid anhydride copolymer; an
enteric polyvinyl derivative selected from the group consisting of polyvinylalcohol
phthalate,  polyvinylacetal — phthalate, polyvinylbutyrate  phthalate  and
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MCSLLP polyvinylacetoacetal phthalate. 15. The functional combination

preparation of claim 1, wherein the functional combination preparationis MCSLLP

formulated into a form selected from the group 5 consisting of an
polyurogteet tablenlpbdhsdateablet having a film coating layer, a multi-

layered tablet, a cored tablet, powders, granules and a capsule. 16. The
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former, a film-forming adjuvant or a mixture thereof. 21. The functional

aembiRaion ArepaEianehelal J%Ma@mamgw%nﬁh@%%d tablet
com@Rieidnachrieel Djeskesandihe e(ﬁﬁ%@&%@r%le%@é L H195KERer core
cond B BPAIRLON 4 éﬁeréﬂ?%%‘éggﬁﬁtz -5-30 mg and 12.5-300
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%clﬂrlnsfl ZJtO Qlereln re aratlon |s for pr ntlo atment of

el 107 {Od? ffﬂé’i E’f/m the capsule
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compl& S UL hebERET tnagfh@&sga@eg@s consisting
g@%’ﬁﬁ?ﬂ&ﬂ Rethent of arrhythmla Wlth atheroscleross prevention

and treatment of stroke or prevention of arteriosclerosis. 39
20. The functional combination preparation of claim 15, wherein the coating

layer comprises a film former a film-forming adjuvant or a mixture thereof.

21. The functional combination preparation of claim 15, wherein the
dihydropyridine-based calcium channel blocker and the ARB (angiotensin-2

receptor blocker) in a preparation in the amount of 2.5-30 mg and 12.5-300 mg,
respectively.

22. The functional combination preparation according to any of claims 1-21,
wherein the preparation is for prevention and treatment of hypertension, prevention
and treatment of cardiac insufficiency, prevention and treatment of cardiac
insufficiency with atherosclerosis, prevention and treatment of arrhythmia with
atherosclerosis, prevention and treatment of stroke or prevention of arteriosclerosis.
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