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SUSTAI NEDRELEASE FORMULATI ON FOR ORAL
ADM NI STRATI ONOFHMG- COA REDUCTASE | NHI BI TOR AND METHOD
WO OhEHE7PREPARATI ONTHEREOF Fi el d of the | nvent POm/KR2605/001021
present invention relates to a sustained rel ease
formulation for oral adm nistration of a
3- hydroxy- 3-net hyl gl utaryl coenzyme A (HVG CoA)
reduct ase i nhi bitor which conprises a solid
it Spor SUSTAINIGD REAJBARE FOBNITLATIONEOR ORAL

a ' I
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a sol VANDAVIRTHOD FORTHE PREPARAT TONTHEREQF

met hod for the preparation thereof. Background of the

I nvention Hyperlipidema or increased blood |ipid

IFealdl of thednkBhtibncause for cardi ovascul ar di seases and
arterrosclerosis. Representative exanpl es of

hyper|ipidem a are hyperchol esterolema, famlial

dysbet %bﬂﬁ@é&& ShiASHioA: reﬁit&bﬁ)t 4 §uﬁ¥ﬁ1|eﬂ%§%§é formulation for oral

nephrotl C dem a and nbi ned

hdpaniSimiaRIbE. 4 smflmxytmhwfghagam goetymowhr (HYG-CoA)
Q&ICR’% %O ﬂl(:]{eﬂr)nﬂgld 8{{1%%& J}lg[in or Oﬁi\é %!lsgj%?% ‘to t lﬁﬂlned release

lt:bmsﬂg eatrsery and caegetl ﬂg/dsgtrmhamd;eraforj wﬂmmm tthﬂ: ashd) dispersant
ipids in,se r facilitate .t. [ enoyv

epBissst dfe HVG-Epandcuckists Sulifiior. °F iahbiizipg, agent, and a
thbslezing apkst; ahdhihéthed Soothetfvepdration tiiiebfise, a

rate-limting enzyne in the biosynthetic pathway of
chol esterol, have been devel oped to | ower the

(321p! p{,ﬁﬁgioqr@hgﬁn{,élﬁgﬁ{ oteins or lipids in serum
EX'E%TV—FN?CWWWU tase inhibitors are: nmevastatin

(U S. Patent No: 3,983,140), lovastatin also called

Mevi no'Hﬁ)erlipidemia or increased blood lipid level is a major cause for

cardiovascular diseases and arteriosclerosis. Representative examples of
hyperlipidemia are hypercholesterolemia, familial dysbetalipoproteinemia,
diabetic dyslipidemia, nephrotic dyslipidemia and familial combined
hyperlipidemia.

Several types of agents for lowering the blood lipid level have been
developed to treat hyperlipidemia or hypercholesterolemia. Typically, these
agents reduce the synthesis of lipoproteins or lipids in serum, or facilitate the
removal of lipoproteins or lipids from serum or plasma. Among these agents,
inhibitors of HMG-CoA reductase, a rate-limiting enzyme in the biosynthetic
pathway of cholesterol, have been developed to lower the concentration of
lipoproteins or lipids in serum. Exemplary HMG-CoA reductase inhibitors
are: mevastatin (U.S. Patent No: 3,983,140), lovastatin also called mevinolin
(U.S. Patent No: 4,231,938), pravastatin (U.S. Patent Nos: 4,346,227 and
4,410,629), lactone of pravastatin (U.S. Patent No: 4,448,979), velostatin and
simvastatin, also referred to as synvinolin (U.S. Patent Nos: 4,448,784 and
4,450,171), rivastatin, fluvastatin, atorvastatin and cerivastatin.

The HMG-CoA reductase inhibitors have been widely used for treating



(U.S. Patent No: 4,231,938), pravastatin (U S. Patent
Nos: 4, 346, 227 and 4, 410, 629), |actone of pravastatin
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simvastatin, also referred to as synvinolin (U S.

Patent Nos: 4,448,784 and 4,450, 171), rivastatin,
fluvastatin, atorvastatin and Cerivastatin. The

HMG- CoA reduct ase inhibitors have been wi dely used for .
thﬂﬁllﬁm@rfmw@j@ﬁﬁladﬁ@ﬁ eseterlawetcioltled ve gmaeentration of
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alleviate the side effects i nduced by the rapid

r Eireudatiar offiie IYIG(autgeduesasninhibiter to mengnietalleydate the side
o@fg ? f&fﬁ%ﬁ'b@ecﬂ I'r ﬁ%feagg o {edﬂ%ﬁs@ﬁhlb tor.
reduc ?O a nost of t he

ase 1 nhrbi ave sugges
HMG- CoAMaemyu stugies iomhithet sustalabdordiemsei fotrhelatiody ofir HMG-CoA

TELRBRL ke T e LR PR B gL R oot
cintébitaiti abBorbed in the body are metabolized in the liver (85% and more)
while only 5% or less account for those transferred to the systemic circulation
system. Thus, a bioavailability of the HMG-CoA reductase inhibitor to the
systemic circulation system is poor. Also, as the HMG-CoA reductase
inhibitor exerts its enzymatic activity mainly in the liver, it is important to
understand the pharmacokinetics in the liver as well as its bioavailability. The
rapid release formulation of HMG-CoA reductase inhibitor shows the dose-
dependent nonlinear pharmacokinetics, but cannot maintain its therapeutic
effect for a long time because of the prolonged clearance half-life caused by
saturation (capacity-limited) phenomenon present during a hepatic metabolism.
However, when administering the sustained release formulation of HMG-CoA
reductase inhibitor, although the blood concentration of HMG-CoA reductase
inhibitor may be lower than that of the rapid release formulation due to the
hepatic metabolism, there is no occurrence of the saturation due to its low blood

concentration. According to the latest studies, it has been reported that the



system Thus, a bioavailability of the HVG CoA
reductase inhibitor to the systemc circulation system
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exerts its enzymatic activity mainly in the liver, it
I's inportant to understand theabphar macoki netics in the
liver as well as its bioavailability. The rapid

rel ease_fornul ati on of HMG CoA reductase i nhibitor

sheigingd selgase fraputatéon ohSHYIGneRA peduateseoiahifeitercshows equal or
? Mgl Rt or B0 ALt o BT BRI IBad fififlaHin f bOMihcidic and
c laetmd types s ablovatviennit{ daygadéliveringretieciynshémertergen site is shown
t duri h tic. bol 4 Ho .
o o R OB AL LRI 5. . oo
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concentfati o \ reduct ase i nhi bitor e )
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the saturation due to its | ow bl odd concentrati on.
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effectively lowering the LDL-chol esterol level in

bl ood than the rapid rel ease fornulation (Mnique P5
nSumipary of the Invention 287- 290, 2003). The present

i nventors have therefore endeavored to sol ve the

probl enms of the rapid release fornulation of HMG CoA )
r educatAecardinghy,t tr ispmavpbjest i ¢horpresertnthationopedrovide a

a_n sustial hed release-fornulation of H

SRR BB B By AR ron ST RSt PP G G geductase
wirhlibitdmforefreatirge hepdrbipidentiy whégh i chpeblerafusibwdy releasing the
%&éoker% ﬁct:tgéc’eei rljllvqllcot%l att %run?%or?n %?tg ng? 2 t101|1ge ‘Yil%le. '

It is another object of the present invention to provide a method for the

preparation of said formulation.

In accordance with one aspect of the present invention, there is provided
a sustained release formulation for oral administration of an HMG-CoA
reductase inhibitor which comprises a solid dispersant containing the HMG-
CoA reductase inhibitor, a solubilizing agent and a stabilizing agent; a sustained
release composite carrier; and a gel hydration accelerator.

In accordance with another aspect of the present invention, there is
provided a method for preparing the sustained release formulation for oral
administration of the HMG-CoA reductase inhibitor, which comprises the steps
of:

(1) mixing the HMG-CoA reductase inhibitor, the solubilizing agent,



bl ood through a sl ow and uni formrel ease nmechani sm
thereof. Summary of the Invention Accordingly, it is

wanowhpeet of the present invention to provi dePa@T/KR2005/001021
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sust ai ned rel ease fornulation for oral adm nistration
of an HMG CoA reductase inhibijor for treating
hyperli pidem a which is capable of slowy rel easing

t he CoA reductase inhibitor uniformrate for
aan‘éggf Hababzing ageat Hha splvenble ehtat notﬁeta%ldpcilég%rﬁ@nt'
i nventi le atcﬂge‘i’l\ébﬁ’sq v anfiind fck Eﬁ’srtalhga RIGRR' AhPos flf%f %amer and

said fo ion. I n accordance wth one aspect o
pthesgal thyidration aaseleratoe mthi the solididispgrsansde tfafmedfirst mixture;

rel eas r j f an,.
oreese) AL ol gD, LA g co e
dhﬁp’ewswfomomsad:dﬂdngmm HMBCoA reduct ase i nhi bitor,

ustai i) PErSEE opfoloiumeRei b SedE e into o solia

hﬁﬁﬁﬂﬂa@@naccelerator I n accordance with another
aspect of the present invention, there is provided a
nmet hod for preparing the sustained rel ease formul ation

fﬂrlamsc?ﬁ%dﬂ if{lﬁt]b@%ﬁ% st he HMG CoA reduct ase
the steps of: (1) mxing

t he HMG CoA reductase inhibitor, the soI ubi I'i zi ng

agent . 2 hBSye hAE ! e Sl felufes AL pib & Bhobdtion will

the soli I spers onogeneousty
shetane eppzneheﬁﬂm therfptiewines dmcﬁpﬁnnamlﬁthehﬂvgﬁﬂlon when taken in

SRR, Sk ot 5 b EDSESERERA v
pharmaceutically acceptable additive to the f| rst

and 1 orRi AP A& AEEBnePTpRILE 6o Wiliiks 961 tha solid dispersans
f BfePdt&d infBxamples 1 to 3;

Fig. 2 illustrates graphs representing elution rates of the sustained
release formulations prepared in Example 4, the graphs being shown for each
rotational speed,;

Fig. 3 presents a diagram comparing elution rates of the sustained
release formulations prepared in Examples 4 to 6 depending on the amount of
Xantan gum,

Fig. 4 depicts a diagram comparing elution rates of the sustained release
formulations prepared in Examples 7 to 9 depending on the amount of HPMC
2208,

Fig. 5 offers a diagram representing the change in blood simvastatin
level after oral administration of the sustained release formulation prepared in
Example 5;

Fig. 6 illustrates a diagram representing distribution and excretion
patterns of simvastatin into bile juice after oral administration of the sustained

release formulation prepared in Example 5.



Brief Description of the Drawi ngs The above and ot her
objects and features of the present invention wl|
woeowsme7appar ent fromthe foll ow ng descri pti oRCOKR2ME/001021
i nvention, when taken in conjunction with the
acconpanyi ng drawi ngs whi ch reﬁpectivel y show Fig. 1
shows a di agram conparing solubilities of the solid
di,sper.sant s Rprepar in Exapples 1to 3; Fig. 2
i EOAESCIIPHOL SprBYLIMOhg el ution rates of the
sust ai ned rel ease fornul ati ons prepared i n Exanpl e 4,
t he graﬁhs bei ng, shown for each rotational speed; Fig.
3 prese _ | "
S E Lol t e [ - . .
tga%ﬁ%ﬁ&%gﬁ oFRE HIAGTHLAL k%ﬂ%%d% ﬁ@ﬁﬁ{jor th%@?g:?mﬁic‘rlses a solid

ependi ng on the anoun Xantan gum

he presgnbiventien psayidey acugtaiesd release firmulation for oral

5 ddpipersant cditagring the M G-(Cp A lraduciase atlabitof, 4 belubilizing agent
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ohkdrasion atcelgraor r epresenting the change in bl ood
sinmvastatin | evel, after qral adm nistration of  the
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Fpfspabed by Ued follo@find stépgdr am representing di stribution
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10 after obanidagihs BMGtCoA reductase mhibitomthe selubiltmng agent, and
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sust ai nBdhebgerseutky mikiagi the fustainedirelagsd wbatpoaite warrier and
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i nhi bi t3)radding at Wkist bae Phad@i&tsutically acceptable additive to the first

15 mixture to form a second mixture; and

4) dry-mixing and formulating the second mixture into a solid

formulation.

Since the sustained release formulation for oral administration of the

present invention slowly releases the HMG-CoA reductase inhibitor into blood

20  at a uniform rate, it is capable of maintaining a constant drug level in blood.

Accordingly, the sustained release formulation for oral administration can be

effectively used for preventing and treating hyperlipidemia and arteriosclerosis

by orally administering once per day at a single dose.

25 Hereinafter, the components of the sustained release formulation of the

present invention are described in detail as follows:

(1) Pharmacologically active ingredient

The HMG-CoA reductase inhibitor is a drug used for treating
30 hyperlipidemia and arteriosclerosis by lowering lipoprotein or lipid level in

blood. Representative examples thereof may include mevastatin (U.S. Patent
No: 3,983,140), lovastatin (U.S. Patent No: 4,231,938), pravastatin (U.S. Patent
Nos: 4,346,227 and 4,410,629), lactone of pravastatin (U.S. Patent No:
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and a stabilizing agent; a sustained rel ease conposite
carrier; and a gel hydration accel erator The sustai ned

woebwsageior nul ati on of the present invention REYKR2005/001021

prepared by the follow ng steps: 1) m xi ng the HVMG CoA
reduct ase inhibitor, the sol ub%l I zing agent, and the
stabilizing agent in a solvent"to obtain the solid

di spersant; 2) honogeneously m xing the sustai ned

rbAé8Sd orelestatia, sarvastatingld S RetegéNdsy diidh, B3¢ and 4,450,171),
Wﬂtgﬁﬁt %lu%‘é&{ﬁ}%hgatt&ﬁ/]gétg 18,'05’] Qe%ﬁa%ﬂ’ftint O ah@" r% ?Vimbﬁﬁﬁceutically

m Xt ure; as e pharmacéedt ' ca
asceptabld salidtheareafe tAmbhg fhier sbove-mientioned HMIG GoA reductase

SERBNP, iSRG APndimbaiediatth SRreirBleGabofthy ¥ proferred.
sustai ned rel ease fornulation for oral adm nistration

of the gggs t..invention slowy rel eases the HVG CoA
reduct 48& SPHHHZM8ageRAt 0 bl ood at a uniformrate, it

i's capalih&e Opod n%ité}ls‘i‘)%‘tﬂeCgﬁ%’@”%}dﬁﬁfﬂﬂal%iﬁﬁgl id decreased in

bl ood. Accordingly, the sustained release fornulation
froperton el theidscieass o ilsasolwleilisy, ftbe stwdsl forusmdubilering the drug
' nel._t g by i ni ' . Y
O
dormuditigl of dopmrlyHertirrsalutde drupe Somwpanestt HMG-ChA reductase

jﬁg}bglogg ?air% ilggalﬁ’{evgéf%g‘ﬁf@@ ?(gmf)gy‘é&s? (tﬁe; (segl‘lslmliziirrféeangtein Serves to
Rherouse otlegi dmlgfsy sbibiliey i ingrikei prisediheinVBAtid?0A Representative

SR G, SR o ol SRy & TrGs (o
Lo e 100 MR R 2l gotyn
stearic acid ester (e.g.,” Myyj: ICI), polyethylene glycol, polyoxypropylene-
polyoxypropylene block copolymer (e.g., Poloxamer: BASF) and the like. The
sustained release formulation of the present invention comprises the solubilizing
agent in an amount ranging from 0.05 to 20 weight part, preferably 0.1 to 10

weight part based on 1 weight part of a pharmacologically active ingredient.

(iii) Stabilizing agent

The stabilizing agent for use in the present invention may be any one of
the conventional stabilizing agents, which prevents a drug from oxidizing.
Exemplary stabilizing agents are butylated hydroxy toluene (BHT), butylated
hydroxy anisol (BHA), erythorbic acid, ascorbic acid and the like. The
inventive sustained release formulation of the present invention comprises the
stabilizing agent in an amount ranging from 0.01 to 0.5 weight part, preferably
0.02 to 0.1 weight part based on 1 weight part of a pharmacologically active

ingredient.

The present invention prepares the solid dispersant having an improved
solubility by mixing the pharmacologically active ingredient, the solubilizing

agent and the stabilizing agent according to a conventional method such as a
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No: 3,983, 140), lovastatin (U S. Patent No:
4,231,938), pravastatin (U S. Patent Nos: 4, 346, 227

wanwshombd, 629), |actone of pravastatin (U S. Paramr2005/001021

No: 4, 448, 979), velostatin, sinvastatin (U S. Patent

Nos: 4,448,784 and 4, 450, 171) rivastatin,

fl uvast atin, at orvast atin, cer?vast atin, and a

phar rraceutl cal | y accept abl e salt thereof. Anong t he
abayednyengi orsbiodiVa- Solvent dyapaatingn mdhedr s, ﬁnely pulverizing-

L PR B RAE ARG B ok BERSHANEAGTE |
poor | yimehses of cﬁbmdnlllatldg wga ﬂldosmayairynig linjethpdl, she solid dispersant
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s@mbﬁaﬁnrgg dai‘ﬁe150| il wnhécee&ﬁ@nyl aécefptubl@l eystheibiziig carrier
i ned-rel egse fornul ati on of poor |

\m@@ oy obdr SPCTERTHC SVItD s 611 Chtick e chomogencously

ARMibLEr fo HnProROtHY sé‘ﬁbﬁ{t Spbispke R@?M%ﬁva teREmples of the

sol ubi |1 zing agent serves t I NCr ease
solubdizingy camier reayrinelade starebrandon . deRaptive ethcmf Ve g., dextrin,

Eﬁf@g&ﬁuﬁtﬂ& g%grcﬁg %?11{11(1‘75 d"‘gae n'atgng%\é% :”tﬁ%%gg Cfnétﬁyfcgllulose,
hydmmyprepyEandaﬂ[ylc)elluimsleyo X@(&hhw@m télasto:sa; isagagighicose); silicic
1 . g. [, I l. [, . e .
BOKC B i B o Sopm st acia
cerbdnatePOl(@NaliEh : cBASdnaté@Ntndfieesirk € caflishatélStsaidiigfl hydrogen
rel ease_forpul ation of the present i nvention conmp |s?C
£arboraiedppe Waxy§t }b)a%‘? demivatves mffaﬁ@@%ﬁ@affi‘feo%c{ﬁhegl <.

to 20 weight part, preferably 0.1 to 10 -weight part

based on_1 weight part of a pharnmacol ogically active
i ngr editepSustaingd redeassiqonpasifesgemar The stabil i zi ng

agent Ifno(r‘glﬁggf‘?éegﬁ té}F\‘;er{Ho%H sﬁﬁéﬁ‘ﬁ@a ?féa%ogﬁogl@é/ o2 L served

of the'c izing agents preven
to tbmya fluypdrogel o prefagablseemiktary of sadiiihi zhgngltagléalltcsne I—IVCR

R T N NGV e GO T
Kidt@®, Th8SA), and the mixture may further comprise locust bean gum
(Cesagum®™ LN1, LR 200; Cesalpinia, Italy). Generally, the effects of the
components are as follows: the sodium alginate suppresses the occurrence of
an initial burst effect; the xantan gum contributes to configuration fixation,
which minimizes the difference in elution rates due to physical force such as
gastrointestinal motility; and the locust bean gum can more strongly fix the
configuration in combination with the xantan gum. If the above-mentioned
carrier ingredients are used in the mixture at a certain mixed ratio, the initial
burst effect and the difference in elution rates due to the physical force can be
reduced.

In the sustained release formulation of the present invention, the
sustained release composite carrier may be used in an amount ranging from 3 to
30 weight part, preferably 5 to 25 weight part based on 1 weight part of a
pharmacol ogically active ingredient. In case of using the mixture of sodium

alginate annd xantan gum as the sustained release composite carrier, the xantan
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i nventive sustained release fornulation of the present
i nvention conprises the stabilizing agent in an anount

woangioagioirom 0. 01 to 0.5 wei ght part, preferabCyKR206201021

to 0.1 weight part based on 1 weight part of a

phar macol ogi cal |y active ingrggient. The present

i nvention prepares the solid dispersant having an

i mproved solubility by m xinhg the pharmcol ogi cal
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particle sizes honogeneously distributed to inprove
the solubility thereof. Representative exanples of the

sol ubi{‘g)@éli}ﬁ,dgﬁ{@%égi@%tgggcl ude starch and a

derivative tHereo xtrin, carboxynethyl
st ar chThe gel hydragion aceelerdtari waedi inethegesanft invention plays a key
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e IHERet i, pontel b arRod AR arsBivay e gel hiydration
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AR S o) B0 AT 09160500 s, anc
the propylene glycol ester alginate is used in an amount ranging from 0.05 to 20
weight part, preferably 0.1 to 10 weight part based on 1 weight part of HPMC.

In the sustained release formulation of the present invention, the gel
hydration accelerator is used in an amount ranging from 0.1 to 20 weight part,
preferably, 0.5 to 15 weight part based on 1 weight part of a pharmacologically

active ingredient.

Besides, the sustained release formulation of the present invention may
further comprise at least one pharmaceutically acceptable additive for preparing
a solid formulation for oral administration. Representative examples of the
pharmaceutically acceptable additive are a binder, a lubricating agent, a
sweetening agent, an excipient and the like. The binder for use in the
preparation of the solid formaulation may be any one of the pharmaceutically
acceptable binders such as polyvinylpyrrolidone (PVP), gelatin, hydroxypropyl
cellulose, kofovidone (Kollidon VA64: BASF, Germany) and the like.
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(Cesagum LN, LR 200; Cesalpinia, Italy). Generally,
the effects of the conponents are as follows: the

weaadisiarialk gi nat e suppresses the occurrence of BAT/KR2005/001021

initial burst effect; the xantan gumcontributes to
configuration fixation, which 5n nimzes the difference

in elution rates due to physical force such as
gastrointestinal notility; and the | ocust bean gum can

nore sThehghricafing agrntdohppe)in the Besent 18BABigamagbe any one of

\ihd :])é'lgﬁﬁaééiﬁfc@ﬂy B erthbleN RV gng O NGAI G drElses dﬂuidity.

ingredients are’used in the mxtuPe at 4 certain mxed
Regpiresentaiyei exampdées thersof ahdy anclude lighe adhydreue sdecic mcid, zinc

[yt to th i.cal force can be
?)5%@%.3{%?@&@#%?5?%&%%‘?ﬁésfélges:e formul ati on of the

present invention, the sustained rel ease conposite

carrie used ip.an amount r ing fro to 30 .

el ght PRt 16p dishl yREREPTs BrakIten: & pae o du Pesparing the
westaiedPatleadd PRrRAABACKSS 6l | Yd@edibiv tidd 96 dheNHMG-CoA
In,case of . using the m xture of sodium al gi nate and

%%@Hcé"l‘ﬁegi!}hfibé@r-t he sustained rel ease conposite carrier,

t he xa B ' @ﬁ“@ {]ﬁgﬁ'

10 WeiT'Pntél par td, é%?gg?égg{ly ?{38@%\%& g %’ Egé{{o%wgg%% S%eﬁs

1 wei gl waxing ghe t Mo fiosmredusitaset enhibiset, Hbe  solubitizig agent,

' ' £ 0 ' | gi mat e,. .xant an_gum

g e MLl R LSRR AL AR Bl B BmBos < o

carri ef2) hdmogmebalslh}g X tlﬁdlflsitﬁlingfl ragaas@bgﬁ@i@gitﬂ @arrier and

from.Q.2 to 10 i ght t, prefera t t.

e Bl iyliatiabaqesieraton Wi thanpfid dishesant o fprang gt mixture;

rangi n@)fddam@atllcERt oneeplnapaditical B £RpeblY a@ditiveQoShe first
i ght part based gon 1 weight part of the sodium

\gllﬁé S.tt‘éfomflsﬁ%n yairateopndcecel erator The gel
hydr atgﬁﬂ gy-rﬁﬁ%(ﬁrg_at 91;;d UgGth12th S S SRESNd | MB&RE Qlto a solid

pl ays a ole”in formng a stngle honbgeneous
detmauletiogore wi t hout forming a nongel ated core. Wen

it 2\6/eﬁgzﬁgﬁi’cﬂ)ﬁgll&,%%aﬁ%ﬂgc% TeRd ip%%e% iviGtiBh enslae}p Yurther comprise
the step of coating the surface of the solid formulation prepared in step (4) with
any one of the pharmaceutically acceptable coating agents. Representative
examples of the coating agent may include hydroxypropyl methylcellulose,
polyethylene glycol, polyvinyl alcohol and the like.

In step (1), the solid dispersant may be prepared by a conventional
method such as a spray-drying method, a solvent evaporating method, a finely
pulverizing-wetting method, a melting method and a freeze-drying method, and
it is preferable to have a particle size ranging from 5 to 200 m in diameter.
The solvent used for ‘dissolving the HMG-CoA reductase inhibitor, the
solubilizing agent, and the stabilizing agent is preferably water, ethanol or
methylene chloride.

The dried mixture obtained in step 4) may be formulated into soft and
hard capsules in accordance with the conventional procedures. In a preferred
embodiment of the present invention, the second mixture of step (4) may be

compressed into a tablet according to a direct tablet-forming method or
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IS brought into contact wwth in vivo agueous medi um
the gel hydration accel erator induces its rapid

waypadisaviion and infiltrates water into an inter REI/KR2065/001021

of the forrmulation in an equal and rapid fashion. In
the present invention, the gell0 hydrati on accel erator
is preferably a m xture of propyl ene glycol ester
al gi nate and hydr oxypropyl nethylcellul pse (HPMC). In
dpranlaieddnia zxf%l%t,a o cpBIpsessing abHPWYHIZIRBNC has a
Vi SCOSht Y R, T ,
A é/%f’d}ggﬁgy &y 6F 08 Lt HdO leeﬁ&c‘ forfdtdn for oral

propyl ene ester alginate 1's used in an anount

admgnistatien wf the MG Ao Avgiedhetagea rinhibitasf earabeyinothe faym of a
elpli ri. 1 weight part of HPMC. In the

§181§¥§§%%§1ﬁ§|‘{é§@§8%%.5%| ation of the present

i nvention, the gel hydration accelerator is used in an

amount _rangi.ng. fr 0.1 to 20 wei ght par pr.ef er abl.y,
05"t oTh TloHing Hiamidss 86 e gh futtier! HEyGaf e prosent
ﬁxﬁ%ﬁeﬁ%ﬂﬁmﬁiﬂiﬁngﬁg kdpel Ngredi ent. Besides, the
sustai ned rel ease fornmulation of the present invention
may further conprise at |east one pharmaceutically
1891 G0 Prleh4Palioh oPSERA isierdan®d | d formul ation
. exanpl es of
the pharnaceutically acceptable additive are a binder,
a | ubri L NG . o j g CLRlL ek
and "t nerhrpdtais P T PR ARLASCRUT. RErED VR F TPGS
(Bastsnah] @/SA), BHEAt(LHNOaFineeChemiozle 1H8A) had HPMC 2910 (Shin-
arnmaceutically acceptable bjnders,.such as .
Dt RS Er (lsBiEd Byangh ARORISR i e, fallgpyine amount as
desdribedsia, TAS1E AV (Bediplekal td doBxYftienBASrouls), @idydach of the

d the Iike. The lub t t f th
ggsy},tgpge milp;ggﬁa@ ivgqﬁ gpggjg%gd &g&égg-%ﬁyhggaet%s gb‘ltari]n a Sold dispersant

. . beo | br Leat i .
m@ﬁlggdg‘%%?’f% %@3&6&9& 8Ph 60! MPrafBbEIRS:. l""gRQ :aﬁoggl\éﬂé%rﬁﬂve group,

I NCr €ases Representative exanples t|
itzey solidk Hispersanigivas puegeded by midingi enlyciitvasiatim and HPMC 2910

'ﬁ?%ﬁﬁ{)y@o@@%raﬁ@e%&ﬁ{p%g). and the like. Further, the

pr ésen i'on provi a method for preparing the
<Table 1>
Composition | Simvastatin Vitamin B BHT HPMC 2910
(mg/dispersant) TPGS
Comparative 40 X X 100
Example 1
Example 1 40 80 2 100
Example 2 40 40 2 100
Example 3 40 40 2 50

Examples 4 to 12: Preparation of sustaimed release formulations for oral

administration

Simvastatin, vitamin E TPGS, Myrj, BHT and HPMC 2910 were mixed
to prepare solid dispersants according to the same method as described in
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sustai ned rel ease fornmulation for oral adm nistration
of the HMG CoA reductase inhibitor. The nethod of tlie

wonresaatidinventi on conprises the foll ow ng st epeT(KR2005/001021

m xi ng the HMG CoA reductase inhibitor, the
solubi i zing agent, and the abilizing agent in a
solvent to obtain the solid dispersant; (2)

honogeneously m xi ng the sustained rel ease conposite .
Exempls landThen gagh infdther pelid shsnarsandt gya g pixehavith sodium

TESY t 4 o _ -
S e 1B 0SA A ah 0 LA LSS ke 2 csapinis,
Itaky)f iprepyleme glyeolt esténalginats {d8Rd PJGA&, JIE"MEh@208) (Shin-Etsu,

gt ST FoPobE TGt icktp P R Sy o O5pifine Magnesium

pleemtn tand gttt awhydrays fsilidid excid popdesse (fiher shap @ésh 40) were

coat | t he.surface, of. t splid faormul atjon prepared

RER BD mepmigibte, S Ml o Do S uteg i Was mold
216 Qph@@_k leﬁiigahi JhApRPEe RdsembiaPaed ané ghhéewpasdBRIsBed own into
the coating agent. may i nclude hydroxy I

Rettielasclaving gsmiesh srigetanginen 8ogl yedp, %g%&ienmrticles were then
ahaledanth tahl%Bie't cé)ﬁ’vegﬁ'%ﬂal( &m H&Eingoilﬂda formulator. Next,
di spersant may be prepare 1by a coﬁvent onal rre%og

thecsustained gplease formmylatignsrfarhom] admguistretioneof fixaamplad to 12

BBl AR, ST SHTEH R0 ! Hihmount

pf edcdr imlglelitt ib3kewa indlabies|2tosd.z eAt dngitingef HPME 2208 used in

ol e xatte e Aaflcmctsosty: ond BIDED cH¥nand dhemmpias b hd 12 used
Re@Bfatinadfll FRQasthahi ds 5@1&@2&5]??0%119?&@@@%@6&@%@ linstead of

et hanol or nethylene chlorid e dried m xture
vHhgSHEYAStRHIn Te¥PeeiIVRy be formul ated into soft and

<Table 2>
Component | Example | Example | Example | Example | Exarmple | Example | Example
(mg/tablet) 4 5 6 7 8 9 10
Simvastatin 40 40 40 40 40 40 40
Vitamin E 40 40 40 40 40 40 0
TPGS
Myrj 0 0 0 0 O 0 40
BHT 2 2 2 2 2 2 2
HPMC 50 50 50 50 50 50 50
2910 '
Sodium 36 36 36 36 36 36 36
alginate
Xantan 100 120 160 160 160 160 120
gum
Locust 60 60 60 60 60 60 60
bean gum
Propylene 36 36 36 36 36 36 36
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In a preferred enbodi nent of the present
the second m xture of step (4) nayPO®KR2005/001021

ose of

the sustained Tetease f
Zhveohesterriat i on of

he form of
| AL | =V

a sin

'\WY\I o

..2}!1

the H

rotat
CoA r
gl e dose

o for
educt as
or in

nded -+ o
TICcu TU

oTat
e i nhibi
di vi ded

fiirthaor

t or can
doses.

ol
U T \A'l Ilu L\

i | HBMQ atle tlbhe p

J.IIH \vxe )

" e skt
1 to 3:

hstatin

Ar N Lnt
ifnvestt i g
Pr epar g

n wil ho
tion of

ut I80m t
solid
@

ngL2ot s

160

sc Exlanpl es
di géﬁsen ts_Sinv
Kiotoviddi@s |€a)35 Vi [ ar

L angy E

(Hanm
AY

TPGS (E

fastyzan,

Eine_Chem cal

USA), B

HT §4JENC

35

FrmeCheni cat;—UsA)_and
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[ epar ed
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(Conparati ve Exa

e 1)~

<Tapte

1> Exanples 4 to 12: Preparation of sustained rel ease

taupelstions for oral admnistration Sinvastatin,
vitan T E—TPES— Bt —and—HPKC 2910 were m xed to
pr efamepogohti (ag/tabdger santBxaapdoiiing to the sane net hod
as descrigqgtinExanple 1. Then, gqach of the solid
j Ixedlw-th-sodiym al gi nate (ISP,
USA) , ianiiaB TRGS (Kel cp, USSR, | qcust bean gum
(Cesaltpinia, rtaty), propyfene gflycol ester al
(ISP, _USAPHEPNVC 2208 ( shin2Et su,
HPMC 2910 50
Sodium alginate 36
Xantan gum 150
Locust bean gum 50
Propylene glycol ester alginate 30
HPMC 2208 110
Kofovidone 35
Light anhydrous silicic acid 10
Magnesium stearate 2
<Table 4>
Component (mg/tablet) Example 12
Fluvastatin 80
Vitamin E TPGS 60
BHT 2
HPMC 2910 60

gi nat e
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Japan) and kof ovi done (BASF, Gernmany) for about 30
m n. Magnesi um stearate and |ight anhydrous silicic

wachd/pomger s (finex than nmesh 40) were added POTHR2005/001021

m xture, and mxed for 5 mn. The resulting m xture
was mold into a mass using a ghaping assenbler, and
the mass was crushed down into particles having a nesh

Stze ranging from20 to 80 _The particles were then
f or mul $daHn plgingtey t abl ¢t by#Qonventi onal conpressing

in a fof(ﬁ?ﬂhﬁ“g . Next, th_e 189St ailned rel ease

formtatt+-oRs—or—eral—admnst+rati on of Exanple 5 to
12 welecyt bpar@an accor di ng 8® thg sanme nethod as

Scri bedl ahove. The, afount_, of edch ingredient is
ﬁaﬁﬂeﬁl‘hg?‘% ester lgmaten | ar 3his tli me, HPMC 2208 used
in all e had a yiscqgpty gf 100, 000 cps, and

Exanptes I and—t2—useytovastatiin and fluvastatin as
a_phar nkebividfingal | y acti ve 3haredi ent instead of using

Sia; ] . i vely. <Tabl § 2><Tabl e 3>Test
oy tids SifERGE f

Bxa est—e+—soHi d di spersants The

ATUTT

J
sol i Mapnsgiemssatde of Cpnpar ati ve |[Exanpl e 1 and

Exanples T to 3, and a raw si nvastatin powder as a
control group were subjected to solubility test in

TSt EXh@plovki 8olubilifiotedt Of §5IRd HispRPsdift§t System under
€ TolTOW ng condrtrons according to the 1 Basket

met hod descri bed i n Korea Pharmacopoei a.

Di ssoltd opp - AT

Ger g P GiperiglsoBt CopRERI BRamly #lfR Examples 1 to 3,

Tedperaay siavadtatid poweler :as 37 coiral groRpt weresathjestpd dd:solubility
.10Q. and .1 rpm.Anal yti c thod: |iquid .

K5t dfa s e ThiRE " i PROp R ipc by the following

conditions according to the 1% Basket method described in Korea

Pharmacopoeia.

Dissolution-test system: Erweka DT 80 (Erweka, Germany)
Effluent: 900 m¢ of distilled water
Temperature of effluent: 37+0.5C
Rotational speed: 50, 100 and 150 rpm
Analytic method: liquid chromatography
Column: Cosmosil C;g (Nacalai tesque)
Mobile phase: acetonitrile/pH 4.0 buffer solutiom”
Flow rate: 1.5 m{/min
Detector: ultraviolet spectrophotometer (238 nm)
Injection volume: 20 ul
"pH 4.0 buffer solution was prepared by mixing 3 md of glacial acetic
acid with 1 £ of distilled water and adjusting the mixture’s pH to 4-.0 with
NaOH.

As can be seen in Fig. 1, it was found that the solid dispersants of
Examples 1 to 3 prepared by spray-drying the mixture of simvastatin, vi€amin E
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Mobi | e phase: acetonitrile/pH 4.0 buffer solution *
Flowrate: 1.5 mmn Detector: ultraviolet

wepewstovipihot omet er (238 run) I njection vol une: PRO/KR20(FH01021

4.0 buffer solution was prepared by mxing 3 nm of
glacia | acetic acid with 1 of, distilled water and
adjusting the mxture's pHto 4-.0 with NaCH As can

gﬁ’s‘% en ﬁ’s‘ﬂ{& M%?&%Sgggbﬁﬁ%%rﬁg%@% Isghd dispersant of

Eaﬂﬁ% 'E(atnlf[ﬁenﬂ E%éy afePb Sih&{ﬁ@to%'i @1szLsttﬁfﬂ ng"fﬂ%c and

PMC showed soIU|I|t|estante30| )
dh@ Wﬁnvasﬁatncmw emtand gheix selybditiespretsanther pyoparikional to the
[ d the raw sinvastatin
an ﬁﬁeﬂ??ggl ugﬁﬂfﬁlé@; wer e rat her
proportl onal to the armunt of vitamn E TPGS than
o ut{%n |A st for rotational

subjected to in V|tro dlssolutlon test under the
follo nditions accordl ng.to the 1st Paddl e
net ho\él\drggs 190, prepaed ARa FraEaYe o awasrriubigetashito ofrz vitro

HisSoRTIAL itdht Slnted dinler Rmck{ﬂﬁ f eéﬁaihahé %cﬁﬂﬁﬁg Got th% 1St Paddle

test was neasured by Iiqui d chr omat ogr a
enetod dgscrited ingKorga Riiptnegopegiaaf tT@,e am@lmt of s1mvastat1n eluted

TR AR SATHL Rk 4 Rty Bl fepy

rleér;t4i on & ﬂé; émj 16, 20rnd@4hrs aftet theradmihisgeationt FaGhGsample

slﬁ e‘ﬁ%ﬁ Si nﬁg 3 |pt§€e ag?gi\gﬁgﬁ E%Sﬁgﬁ@ﬁgp%@lrm.blet 1)

rfeﬁfeaati{sl@ aew tth a6 30 ahidndt @At ged Bt BAV0I peh 1S min.  Then,
sor e at 27ragfromthat at 247 nm
e

&sd a@r 81ACG o rsemplgemapTnaggsured  using a  ultraviolet
spectrophotometer and its real absorbance was calculated by subtractimg the

absorbance at 257 nm from that at 247 nm.

Dissolution-test system: Erweka DT 80

Effluent: 0.01 M sodium phosphate buffer solution (pH 7.0) containing
5% sodium lauryl sulfate (SLS)

Temperature of effluent: 37+0.5C

Rotational speed: 50, 100 and 150 rpm

Analytic method: ultraviolet spectrophotometer (247 nm and 257 nm)

Calculation of eluted amount: Cumulative release amount

As shown in Fig. 2, it was found that the simvastatin formulation of the
present invention did not show any significant difference in the dissolution rate
by the change in the rotational speed, indicating that bioavailability is
reproducible.

Test Example 3: Dissolution test for the amount of xantan sum
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Effluent: 0.01 M sodi um phosphate buffer solution (pH
7.0) containing 5% sodium |l auryl sulfate (SLS)

woenp@vadur e of effluent: 37+ 0.5 C Rot ati onal PepaERE005/001021

50, 100 and 150 rpm Anal yti c nethod: ultraviol et
spectrophotoneter (247 nm and;257 nm Cal cul ation of
el ut ed amount: Cunul ati ve rel ease anmount As shown in
Fig it was, found that _ the simyastatin formul ation

of theTbP deemulatigne Wm@ﬁe@ iy Exagp 6\N0aﬁwyfe§¢ gwhiestedrte in vitro
SELRIE R 00 g Sl e n e

Examgle@duci bl e. Test Exarrpl e 3: Dissolution test for

t he a t nLan g f t 5,0 red
ol 318 eSOk HARRRE A the ey BT BEGT G i, drog s
témsdsrsdtg %ﬂiﬁ)or@m aocm:damgum of h@nmrrgluﬁ‘etdvhd:haSuggests that the
es ed i.n t Exa e result inFig.,3 )
B B AR, 5B R hited, Jlgasks Catier. oy Agedtdingly, it can be
llﬂﬂéﬂeﬁeﬂl}é‘[ R BP@bEEPRavifgt tfoneP léﬁ'%ngﬂh wafrfeddbincreasing the
whi ch suggest's t hat the xantan gum functions as a

SRQuURt 9EXAR@NGEINR. carrier. Accordi ngly, it can be
inferred that a hydrogel having stronger strength is
forrred by |ncrea3| ng the armunt of xantan gum Test

5 ampl Jution tes ] und rod P VBE 22081C
2208 The forrrul atl ons prepared in Exanples 7 to 9 were
subjected to in vitro dissolution test at 100 rpm
accor dThg fonulatiossprepasididErsamples ¢F iob® avere sﬂ'@%bted to in vitro

G STBicTett5st e 00§ Farorting o, Bt et b Gesgitbed in Test
Hule of HPMC until the anpunt of HPMC reaches

certain
As shown in Fig. 4, it was found that the dissolution rate of the drug is

proportional to the amount of HPMC until the amount of HPMC reaches certain
concentration, after which it becomes inversely proportional to the amount of
HPMC. These results showe that HPMC functions as a gel hydration
accelerator, but it may be capable of acting as a sustained release carrier when

added in high concentration.

Test Example 5: Tests for oral absorption rate and distribution/excretion

into bile juice

In order to compare a bioavailability and a sustained releasing effect of
the orally administrable formulation of the present invention and examine its
therapeutic effect on the liver as a target site of HMG-CoA reductase inhibitor,
tests for bioavailability and distribution/excretion into bile juice when orally
administered to rats were conducted as follows. At this time, the sustained
release formulation prepared in Example 5 was used as a test sample and
ZOCOR® (Korea MSD Ltd.) known as a rapid release formulation of
simvastatin was used as a control sample.

14 to 15-week old male Sprague Dawley rats (average body weight: 250
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concentration, after which it becones inversely
proportional to the anmount of HPMC. These results

wehesmotivat HPMC functions as a gel hydrati on PCT/KR2005/001021

accelerator, but it nmay be capable of acting as a
sustai ned rel ease carrier whepn. added in high
concentration. Test Exanple 5; Tests for ora

absorption rate and distribution/excretion_into bhile
jali Wt Migdad ringe tWenfEaupsa et 40RSISERE |0lt § TRy alhe rats were

%éﬁ@a&adfar%g?é Hmp&fdaggtaueew ?re@rﬁjcb%’]s &P'?&d?i éﬁd %‘t& And

formul ation o res Invéhtion and exam n
tthm,atb@mta; weed peioen @ ffast heerld pastodess 48 huay while $111¢yswolfe allowed to

hj b 5 f b
G et RO BelPisy b amb BlsTion ot AtRbnRo g s were
atiherivest had mdlﬂhm&l@mbfeet ﬁ@d] cindtthen amde@gdm surgical operatlon
i o B A LGRS P e i
(dfet ¢a tA&Dblddd dnd 'b‘i’léﬁhuﬁfe & fhePiathd ﬁhﬁ%sﬁé&'ﬁ%bﬁt e loss of

of sinvastatin was used_as a control sarrp

did| Wasresupphpnrenfed mavipieptingt 8 pbxséel@@@a& os:a}me solution
thgg‘lgg% r@%ﬂ@d q‘htYﬁIﬁS @eiﬂqt OAft@Pt}ﬂzhoP ch oFg‘fehtest and control

COﬂSIStIn e rats were actlimate
sempleshwas £ilkialyin alchpsile forf orab adxrmmstrah«m o dlae zatsl in an amount

%&%&%Olﬁﬁlgﬁégﬁ S H% | 3‘%1151\/\5&&% I (? p&@@e a 1t6111i(1)1|\é€eéecil to the rats

amh@s pmpemahpbnoﬁieé@l; eespbetivady nBsddcbédmple@fw@a@&ken from the

AEER Fetod iR B dor 1At o RBnkoL ieiab Pelapo e pRmistration,

faad dtesr 1, ng, 8, subeo] IE@n@Q4q{r§%Tﬁér@l'ﬂéjaéﬂm’ﬁ§ﬂerl6ﬁ tBﬁe juice
fenoral region, and a bile duct to take bl ood and bil

Jsanmée%wet%t@kglaﬁ@m ff%tubﬁé%%@dl iptq the brleedyci of the TEE%GS/l 2,3,
f4 yi g YRS agqq{rgqﬁg & 1 ! hng a physi ol ogi cal
roug u

sal i ne so uti on e inserted into the
vei n. Ahe ebloodecmnceatrhtlmi amdetheeélstmlnmmnpattatn sarpleefuice of

gggt%,!nggvegﬁ%ﬁ% Qg% 9ollo%i%|g. adm ni stration to the
To each 100 ul of bile juice and blood samples, 200 ¢ of methanol

as an internal standard was added and the mixture was shaken to obtain an

extract. The extract was centrifuged at 3,000 rpm for 10 min to obtain a
supernatant and the supernatant was filtered through a filter paper having a pore
size of 0.22 (m. Then, the filtrate was subjected to LC-MS analysis under the
following conditions. The analytical results are shown in Figs. 5 and 6.

Column: Waters Oasis HLB (2.1 <50 mm)

Mobile phase: concentration gradient system of acetonitrile, water and
10 mM NH,OAc (adjusting pH to 4.5 with formic acid)

Injection volume: 50 wl

Flow rate: 0.3 m{/min

Detection: SIR mode m/z: 419.4 (simvastatin), 435.3 (simvastatinic
acid)

As shown in Fig. 5, the sustained release formulation of the present
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adm nistered to the rats using a proper injection
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tubes inserted into the artery and the vein of the
rats before the adm nistratio? and at 0.5, 1, 1.5, 3,
5 7, 9, 12 and 24 hrs after Fe adm nistration. Bile

j.ui ce, sanpl es were taken fromthe tube inserted into
tlméermqne ewedof9- 4mg/m§t@ G130 248,0 sg hy/mlg of YeUGnthat were
Hﬂz 18l fthaﬁ gﬁe‘ a?ﬁ%%leas@ﬁ)
t the di st

Don Ig8%1 ng/mﬂ of Cpax
ration an utron pattern i
&6602 ngihmink tOﬁtAIdCQ\,dné iterartededddsyred evéloif swefaingd releasing

e AL b s A e e

lbehuIaﬁo‘!ﬁSf thb gifmnt nveitiah wmnfoantl ta bl présent axtl masthbolized in
at..3, OOO 10 mn

mﬁséﬁﬁgi rhﬂﬂg‘ﬁas mgicatiygen fr18E dpgt thasthe; w@n&fP ffﬁ%s Sﬁanaulaﬂon

fwést Sfob&PeffeB@yd Nford tﬁ@r Givel Zhadl tle 22apid rHé%@e f&ﬁmlauon
filtrate was subjected to LC-MS anal ysis under th

eamsidaring thw dhe FMEG-Coderegdvataseiighibiios daidesizacd t@, thevffective
if tllfé'vgtc'eli éfh@ﬂﬁl h GnorEh 4959 H BER) i étﬁb?i'rféd( @hésx?%a?ﬂed release

256 CONCentrati On gradi ent System
zfounuhﬁmoheo tleet presentdinb@ntiivh Mmhﬁan()ﬂcﬁumblm goymiriilatoon for oral

St L oM SRR TS 0.0

(sinvastatin), 435.3 (sinmvastatinic acid) As shown in
F f

ng hr/ n# of AUC that vvere sI [ ght I y I ower t hant hoseof
the ra |d reI ease fornmulatjion (88.1 ng /rr# of Cmax and
266. 2 der nio sKamuey astih@rap@u@&@ff@cd af dhei pedained release

|f8ﬁﬁﬁlaﬁfc)n36‘FW@F@er¥§ﬂé’ta{§g inhibitor on hyperlipidemia caused by a

high-cholesterol diet, the sustained release formulation of the present invention

was administered to hyperlipidemia induced rats and the changes in the in-blood
concentration of cholesterol and triglyceride was measured.

In particular, the preparation of the high-cholesterol diet used for
inducing hyperlipidemia and the establishment of a pathologic model were
conducted according to the method described by Niiho et al. (Yakugaku Zasshi
110: 604-611, 1991). The high-cholesterol diet was prepared by grinding a
common animal feed for a normal diet, passing them through a 40 mesh sieve,
and mixing with 5% cholesterol, 0.25% cholic acid and 2.5% olive oil.

Twenty-four 4 to 5-week old male Sprague Dawley rats were used in the
following experiments. After weighing the rats and making them uniformly
distributed according to their average body weights, they were divided into four
groups, each consisting of 6 rats having an average body weight of 202+5 g.
The rats were acclimated to the cage environment being set a temperature to
23+27C and a relative humidity to 55+ 5%.

The 1% group was a control group which was subjected to the high-
cholesterol diet during the experiment without treating with a therapeutic drug;
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effect. Further, the result in Fig. 6 showed that nost
of the sustained release fornulation of the present

wonvesrv7ion was found to be present and net abol PEZEKR2005/001021

the liver, which was indicative of the fact that the
sust ai ned rel ease fornul ati on s nore effective for
the liver than the rapid rel ease fornul ati on.

ConS| derj;ng that the HMG CoA reductase inhibitor is
B80uR Vet Bxhiasee fn theehr ol éhat Wik dministering

ti’@@(ﬁ@@ d?fceteh%ﬁ}; B AELARANE %8%51156}%113%%55 'ﬁ%ﬂ(% SF&3%Gastatin.

for mJI ation of the present | nvention I
<The 3B1gronprwas subjected do the highacholasteral alietowitbfadnisistering the

A0 SR B A EErFABIE St FAATha amoun

tcxmrmspnndlmgatotﬁh angApe wif Iscmeés‘tﬁm anid thb G-th%tsﬁpl\mfsch normal having

rel rrulatlo f. uc elnhlblto on
R T o e Ping e g Holplerd GRS i £ e ngistc dry
sust ai leb Kx%ekél%ﬂef Qhé@ﬂﬁi‘ilhl@ﬂat@én Lthe rfsewery seic@l\fﬁeﬂldi’l’dl serum
dm ni stered perl i pi demi’a i nduced rats and

t%@lﬁﬁ%ﬁ@% takenp onh ﬁ@%cm%nc%‘h@r@tblsﬁdocfoncentratlon of total
al

SRIREIBL Aha GLCLML NI LA LEARUAET, & Qrveptipnal ensyme

dreetiosmethart, amddh@ rmlmyftp@aﬁhqvm @tea?alaleaﬁcandrfe

establ i shnment of a pathol ogi c nodel were conduct ed

according to the nethod described by Niiho et al.

(YEblgaku Zasshi 110: 604-611, 1991). The

hi gh-chol.esterol di et \was,.prepar.e ar I.N
commngélnlﬁnﬂ'ggrql@ed f or F%P 01819‘8’5(}i s@f‘ %f a]%(hl]esterol level

through a 40 mesh si eve_, and (rﬁ]gmmg W|th 5/°toacontrol (%)

chot eSI rOI — O 25% chol Tt aci d and—2-5% ot ve ot

Twehlg 17 gueupi(qantmliveck ol dHed & 8pt aque Dawl ey rl&0s

weig, ¥85flolyd (BRGRP) O N0 gpenigiepts. ATLer weiggly ng

nrﬁ‘l A/ r~|| cfrl hllf aﬁl

aVaal Nal
= ATty TTTOIXT II LT ulll LA A |

a"EhmBﬁlgrguth}telmstmmcb age 430y HWE.@ht s,| t hey WeGa.s
d|V|e:iled| toi (g(g ups, each consisting of 6 rats
dy

haviN§s 05%}8 wei ght of 202 5 g.
Example 5)
The 4™ group (normal) 81.0=8.2 -

*an average concentration of total cholesterol = standard deviation

<Table 6>
Animal group Triglyceride” (mg/dl) Ratio of triglyceride
level to a control (%)
The 1% group (control) 242.4+12.6 100
The 2™ group (ZOCOR®) 187.0+24.6 77.1
The 3™ group (the sustained 157.0+18.0 64.8
release formulation of
Example 5)
The 4™ group (normal) 120.3£10.1 -

*an average concentration of triglyceride = standard deviation




The rats were acclimated to the cage environnment being

set a tenperature to 23 2 Cand a relative humdity
wO0aoB3H9719% The 1st group was a control group ROTER2ME2001021

subj ected to the highchol esterol diet during the

experinment w thout treating mngh a therapeutic drug;

and the 2nd group was subjected to the

hi gh-chol esterol diet with adm nistering ZOCOR (r)

once a day in an anount corresponding to 5 ng/kg of

Si rn/as?]@% §Rowd t] bl@sr gueﬂzh dGS {RUALBI %Bﬁdcotn‘aﬁﬁtl?gtlon of chglesterol

hi gh-cho estero adm ni stering the sust

r@de@@yfm‘rdﬂﬁﬁtmdn gnoapan@aamd Elaldpns E—fo}ddnlgheldﬂn,an those of

PR BB ASS AR Ml e T EUGRG Pl he igh-

roémemmg didstefdnlngfeehal eht ¢1e02™'qZOCORE) antdhae aaé‘b(thb Gustained

Gelidse J6PmEGR S Sminle, oMiohes Wb eiR OISR dadhe high-

Wholdsterbh didtnadd fRAMGCRNFRT Kkke thefr lhqslabd Q:Bﬁl:&ﬁ{reﬁfdﬂ' of total
and_triglyceride was measured accordlng

chelesterobiad ighyersidecwets signiaeandy, loavey tbn@ thespupf ghe control
g@ﬁho‘l‘ﬁ‘ b c-{ﬂgi] B %%ﬂﬂeﬁ reléa_seéb{ otmdatiolPof the [ gfréscent 11%vent10n

es 5 an concen

csihoM@sit lsgher tohdbitoryciffact pndncmasmg éhd m—bb]QquDncentratlon of total

. - d an tho e of
egs?%r(g)g a(8n E‘J{lgla@;alﬂdg e{?%lél c gP@AOLb{] ga]?lg { gase formulatlon of
atimivastatinatiloch aésulisefibing e prelshgedlactiortoffthe sustained release
eks In tgﬁ nd (ZOCOR(r)) and the 3rd (the
EHQ%%“Q?IP BaYErf or mul ati on of Exanple 5) groups
when were subjected to the highchol esterol diet and
the dru for 2. weeks, their in-blood concentration of

t ot al le theainyention hay bean described wethorespegiite teamave specific
|

(PSSR, 119581 5o e YBHQUPr I B0 4 Bfanges ey
|b¢\mnd¢ mwﬂls;hnvgmoum l@h‘énosqz sitillbd irothe aet Which adso fall within the scope

RehEaReph 38 b lior PO AREERARMAL D evi'ous rapi o

rel ease fornmul ati on of



simvastatin, which results fromthe prol onged action
of the sustained release fornmulation in the liver.

wods@9tive i nvention has been described wth reepaR20d5101021

t he above specific enbodi ments, it should be

recogni zed that various nodifications and changes nay

be made to the invention by those skilled in the art
jch aglso fal], within the scope of the invention as

g@%ﬁﬁﬂdsﬁﬁupﬁﬁiﬁppended claims.Wat is clained is : 1.

A sustained rel ease formul ation for oral

. adm nistration of an HMG CoA reductase i nhibitor

10

15

20

25

30

c ohpri si Agustaingsl tefease Spamulationifar bradiadministratimsoCan HMG-CoA
ol ubilizing agent, and a
st agﬁ{:ﬁ%@hﬂkﬂﬁhf*}f %C;%lgngl ?f ai ned rel ease conposite
carrier;a amﬂlda cl;qberkzynir atdlodingc tled IM@ICoA&. rebnetase inhibitor, a
susqgal_i) ed rel e llatl on of claim1, wherein the
Sibs)e E}%g‘zi’g l%ngag% swei ght part; the

stabi | i Zaﬁhi’st@l&@ﬂtrelleﬁsé)c ?bﬁté)cal’nwlﬁﬂt part; the
sust ai ned relggse conpQsite carrier is 3 to 30 weight

part; arRiehyy 6110%99?‘%1@#36% accelerator is 0.1 to 5

wei ght part based on 1 weight part of the HVGCoA

reductase inhibitor. 3. The sustained rel ease

f oF-nul at Tl sustaisied nelepse ihomulationhef elbiza Go Avherdin tlmsmlublhzmg

3 70,0020 S5 A AR B IRD IR wight

prtheasﬂswmcd rebass tampositei oaaiet ab i % tor?n(':l/ashght part; and the gel

RS, pPoctPlaforiE 1L P, B veSi B #4F et T avSighiepart of the HMG-

SleAIrB@@ctﬁﬁi easlsitdror mul ati on of claim 3, wherein the
HMG- CoA reductase inhibitor is sinmvastatin or a

phar maceutically acceptable salt thereof.
3. The sustained release formulation of claim 1, wherein the HMG-CoA

reductase inhibitor is selected from the group comsisting of mevastatin,
lovastatin, pravastatin, lactone of pravastatin, velostatin, simvastatin, rivastatin,
fluvastatin, atorvastatin, cerivastatin and a pharmaceutically acceptable salt
thereof.

4, The sustained release formulation of claim 3, wherein the HMG-CoA

reductase inhibitor is simvastatin or a pharmaceutically acceptable salt thereof.

5. The sustained release formulation of claim 1, wherein the solubilizing
agent is selected from the group consisting of d-o~tocopheryl polyethylene
glycol 1000 succinate, polyoxyethylene stearic acid ester, polyethylene glycol
and polyoxypropylene-polyoxypropylene block copolymer.

6. The sustained release formulation of claim 1, wherein the stabilizing
agent is selected from the group consisting of butylated hydroxy toluene,
butylated hydroxy anisol, erythorbic acid and ascorbic acid.
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5. The sustained release formulation of claim1,
wherein the solubilizing agent is selected fromthe

wanroespotionsi sti ng of d- -tocopheryl polyethyl ereTmR206/001021

1000 succi nate, pol yoxyethylene stearic acid ester,

pol yet hyl ene gl ycol and

pol yoxypr opyl ene- polyoxypropylene bl ock copol yner. 6.

The sustained rel ease fornulatjion of claiml, wherein

the st abhei sustaingdergleass Jermpelatiant pbrelai &y owherein the solid
c

Py fler SHGHIE € PRIty NIty sohuBl e carver.
The sustai ned rel ease fornul ati on of clain11 wherein

the sol di.spers f urther

gar rraciﬂ? Sc}lgfql (gcfﬁlgfﬁ E @8{{%@%‘35]@}@ Laivheggin the sustained
Tmheafsa &bmptfs@teroaheasle afrafxtuteed fl digh aldinh® shd ¥HERA Bum.

the sustained rel ease conposite carrier is a mxture

of sodium al gi nate and xanthan gum 9. The sustai ned

rel easeThersidladhdP Relthse F@int1Gt o sH §l'aﬁnt 8 egf'ﬂé%lﬁ' B8 %ustained

rel ease conpqgsite carrier includes O.
pr&ﬂ%assfcqmﬁos@n@mwrguﬂlu@sgéhl da 10 \mqlglm parhraf ﬂﬁe Xamhan gum

ol Rl A O IR AR, (P oe comosi te

carrier further includes |ocust bean gum 11. The

syst ai rel asef rrrul tio clai.m erein
SHE: o nEfie BB kR Riaafibn &e AR e B BB e ustained
veelagise cpﬁtﬁosﬁé chhéeﬂ foethst invhatesdogidpdegsigam. 1 wei ght
part of the sodium al ginate. 12. The sustai ned rel ease
formul ation of claim1, wherein the gel hydration
aplcel erphé® rsubfﬁltﬁad”}éléé‘s%efd?huwtﬁﬁb’ be 'Efalﬂi XGO'vVIf:é%lﬁrt e sustamed
gqnate and hydr oxypr opyl nethyl cellul ose. ]
25¢ Fempasiteeastien malpdasi O tofS sreaght part o@h@ écbqust hean gum
r t 0.05 to 20 wei ght

g%{rsfao?‘ ?Wg?%ﬂ ﬁéﬁ@éﬁﬁgkdéﬁ%eéq%}%’ al ginate based on 1
wei ght part of the hydr oxypropyl nethyl cellul ose.

12. The sustained release formulation of claim 1, wherein the gel hydration
accelerator is a mixture of propylene glycol ester alginate and hydroxypropyl
methyl cellulose.

13. The sustained release formulation of claim 12, wherein the gel
hydration accelerator includes 0.05 to 20 weight part of the propylene glycol
ester alginate based on 1 weight part of the hydroxypropyl methyl cellulose.

14. The sustained release formulation of claim 13, wherein the
hydroxypropyl methyl cellulose has a viscosity ranging from 4,000 to 100,000

Ccps.

15. The sustained release formulation of claim 1, further comprising a
pharmaceutically acceptable additive selected from the group consisting of a

binder, a lubricating agent, a sweetening agent and an excipient.
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14. The sustained release fornul ation of claim13,
wherei n the hydroxypropyl nethyl cellul ose has a

woieseeTy ranging from 4,000 to 100, 000 cps. BET/KR2805/001021

sustained rel ease formulation of claim1, further
conprising a pharmaceuti cal | yz?ccept abl e additive

sel ected fromthe group consisting of a binder, a

| ubricati ng a%ent, a swyeeteni ng agent _and an ) .
i pi entmethodafarepieparing the sepanicdgrolense Sosmylation of claim 1,
r&;n%ﬁ lhen of claim 1, conprising the steps

of : ?n Q};l(?%]lﬂgeﬁ%Pg HMG CoA reductase inhibitor, the

sol ubi (1) inmgring)dine HMG# Gode redubadei minbjterydhe sotutdlizing agent,

solvent . G- in e L [ rsant ;. .

B B nh 1 ROV LR PE oA Bepsrants « o

ca:r r i(je(z)ihdnidgen@@lsljfﬂyﬂib{mg' ?{e austgined aébasd\fgbimpbgijee carrier and
[ [ rsant to forr ir m xture; addi ng.

e oL TR oA A et ar i B S0l AP BB fo i 4 et Mixdlre;

m xtur €3} addigsm ?meﬂﬁéﬁ'l& ARt additive ity tHE Kirdmixture to

and fornmul atin he second m xture into a solid

figrima sacosd mixpurerpRd et hod of cl ai m 16, wherein the

solid le(ﬁ’gsﬁ’)- MinkS aRd eRHRHatYe AHTe 5BOshS ihto®™] solid
t he grg_L?; consi sl%l?na of a sp?aﬁ dtryi tr?g&grlet ﬁ%g{,%&%d ihfd SOt
dormghttiomvapor ati on nethod, a pul verizi ng wet nethod,

a nmelting nethod and a freezedryi ng net hod.

17. The method of claim 16, wherein the solid dispersant is prepared by a
method selected from the group consisting of a spray-drying method, a solvent
evaporation method, a pulverizing wet method, a melting method and a freeze-

drying method.



