WD 2012/ 128587PCT/ KR2012/ 002134 ORAL COVPLEX COMPCSI TI ON COVPRI SI NG OVEGA- 3
FATTY ACI D ESTER AND HMG COA REDUCTASE | NHI BI TOR FI ELD OF THE | NVENTION 5
The presewD 201viesds7on rel ates to an oral conpl ex conposPCI&R20MPRI3EI NY
onega-3 fatty acid esters and a HMG CoA reductase inhibitor. BACKGROUND COF
THE | NVENTI ON 10 Marine oils, also commonly referred to as fish oils,
are the main sources of onega-3 fatty acids, i.e. eicosapentaenoic acid

(EPA) and ddRAd2OREFIOEX @OMPOSAIONTCOMPRISING:OMEBIGA AFARTTY sm
Orega-3 fatty acids can, with no adverse side effects, increase serum

hi gh-density | i pdpIDESHERAND HMGCQRAREDY GRASE INHBIBIRORer um
triglycerides (TG, systolic and diastolic blood pressure, the heart rate,
and the activation of blood coagul ation factor VII-phospholipids conpl ex.

Currentl i y acids drugs are onega-3 fatty acid ethyl
esters ( Ly ,F? ﬁ N "onega-3 fatty acid esters”), an
ethylsesterified concentration of onmega-3 fatty acids, i.e. polyunsaturated

fatty acids from DHA and 20 EPA-containing fish oils, and is sold under the
t rademar k OVAQWR( plesentSimventior galades td iy @al dorgliex sompesgrmecampyising
formul ated into a capsule formsuch as gelatin capsules, as disclosed in

U S. Pat emegngsiatty asadegors and sHY Ge70 A aductasspinheitorgesi des nat ur al
fermentation products, nevastatin and | ovastatin 25 (MEVACOR(r); see U.S.
Pat ent No. 4,231,938), different types of synthesized and sem synt hesi zed
HVG- CoA N & i i ncl udi ng sinvastatin (ZOCOR(r); see
Uu.S Pagg‘m%- é ; BNV ENTFON sodium salt (PRAVACHOL(r); see

U. S.1(Pat ent No. 4, 346, 227), fluvastatin sodiumsalt (LESCO.(r); see U S
Patent No. 5,354,772), atorvastatin calciumsalt (LIPITOR(r); 30 see U S
Patent No. 5, Marines)ls, alee icorynenlyrefastiditn aafish Ealssarekthevinaiassoireessefat i n;

F osuvast OO RSP 15 IARSTRIRITIONs SERKREF ik REsaReiFasic afid
pi t avast figia[u'}\c)c%ﬁi'cﬁ"hﬁ%taté Lﬁp\{ﬁ‘ fa)o'o\l);?ﬁls drg%%%@tfaﬁ?'ac}@sl%ﬂﬁ) Wi&j%& ng

HVG- CoA fase 1nhibitors contaln actones or correspo

ring opep@gbrst Ryl effecRsiifereadNderne kheRnsiey dipcpiofetn FBIDISY @hbksterol 5
Statins were typically used for treatment to maintain cholesterol |evels
wi t h1; t héilearedatingasegen tsighydenisles §RG) nsystolic pvbdbmstolie blasdapressuriecthe

regul ates chol esteyol synthesi her eby sl .ow d he pr.oduycti on. of

chol est efl%qr,t IYe, %’5{1&1"@&{}8@1‘%93?&0@#0&%@@9 fgg%mtpilpﬁpf@m& S eHIPEL er ol
by upregul ati (.t iver N 110 f the
ot at ne i's i rrHramhge R Ruledat Chast) 46is JFUBY axd OPSHROCHH St {ne
risk of gaeRnakdtendet, flifeRadeas( Colbgh Faey tdvid chsterst), hav ettylrdstceHierf f ect s
on TG and serum HDL. Patients wth hyperchol esterolem a and m xed
dysl i pi deon@nsiation hif gimdgave fattyoicidli.capdl yi@saturated fattly acidadeondHA amske a
phar maceutical conbination of onega-3 fafty acid, ester nd gtin ecause

i t 140 appPicemtainieg tibapilpi gqa,dp@\(‘:,]s@ﬂ(g wden ghe drgamgrkafMAE Gher ef D1
and st at PRieeqs Tl AR 8P AR GB0RNS Bl th PRERR: Cap Bl FelfR st hoc
whi I e reduGtifg chidul@NdasT @il QY&IdS in HONS € Paldhe" Robas, ee07 UGy J6366AT it On
5,698,594.
Besides natural fermentation products, mevastatin and lovastatin

25 (MEVACOR®; see U.S. Patent No. 4,231,938), different types of synthesized and

semisynthesized HMG-COA reductase inhibitors are exist including simvastatin
(ZOCOR®;' see U.S. Patent No. 4,444784), pravastatin sodium salt
(PRAVACHOL®; see U.S. Patent No. 4,346227), fluvastatin sodium salt
(LESCOL®; see U.S. Patent No. 5,354,772), atorvastatin calcium salt (LIPITOR®;

30 see U.S. Patent No. 5,273,995), cerivastatin sodium salt (also known as rivastatin;
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conbi ned fornul ation of onega-3 fatty acid esters. For exanple, U S. Patent
20 Publication No. 2007/0212411 di scl osed conbi ned fornmul ati ons of
OVACOR( r )wbyoomngkset i ng, in sequence, polyner barrier ceoeatriigo1for@gscoati ng
and top coating. Exanples of active pharmaceutical ingredients which can be
used for the coatings > include sinvastatin, fenofibrate, pravastatin,
propranol ol, enalapril and prioglitazone. 25Korean Patent Publication Nos.
2007- 00385585 20Qien0 Nk§ 99,3 72108 02,022 SRRSO C8lctiupCt N6 eCRESTOR Eubéc (R
conpositions of directly m xing onega-3 fatty acid esters with statins,.
however Patent Nir. u 43dbiandt pitavastatin ¢ecigoasant(EEVARR T sher KR [Patemit Xéal.

Al , K P Publ i i . 2007-0108945 and 2007- 0083715 |
L0 Ohar Bl arsuich At horeditbise SR caTSar IneRosEIBCIES 3
th if. T Lt . | d i,nt it | e, WM d
wth oRue SRRk iR RPN Rl dnl W st draf RS o Bl S
the &§ ssQaik %I‘égt:ygbdsailysﬁs%ﬂ' for 'ct%afﬁ’iﬁﬁ‘t & Hi’é(%'itahh@ﬂol%ﬂ%%oquelv@@”iﬂﬁﬁﬁf e ¥

avai l abl e statin rrently, there Is no conplex conposition
drug comoimsalngngeregStating ahi yntabit HMEG-€o\ st ctAVEWEaéh Fedilsteasholesterdli t or
avai |l abl e havi.natérhe same dissolution 5 rate of statin as the comerci al

statin dsybesisHuredyslowingdow i preductiomeéghelssigeale o gan redims! sexum
conpositjon conprising onmega-3.fat acjd esters. and A reduct age

oy b ol SARRIR 1 RopbsPRR ) (eldsrdpl by etianlalge: HTs Rirenirs Sor e on
rate andy; iC e reCl t i : t | ayed
ol cage BeRayi aiy dhe SHE HEndlore T 18 tatS s Wil RE HiledrbEnT) o
Accor(i nStayins iare kBowh tohke@eie te fisleoPtempaty hamedidease {OHD)DY efe Afirdr al
conpl ex conposition conprising onega-3 fatty acid esters and rosuvastatin

or a 15 petdravadenitedaffests aodipandisergaHDEher eof , whi ch exhibits an
i nproved rosmi)as.t atin rel easi T)g)llrate an, ase

) d does not_ show a del ayed rel
behavi or even PAHIEBES Mafy-hyperaholesterglemia and mixgd; ({&ﬁgf’%’@mlébfw bight he

present j i t Vi ge. f e i he. | conpl ex
Commosi t 1A WAL AT e, IEish R BREouE s B B hpPledotEicBl FomRORReR St
there i soRegy3dREtyadti@edlers SRPS@KnS HEBARe! it ¢ apidble €O MREI RRS: letdls & sof t
capsul e core conprising onega-3 fatty acid esters; (b) a first coating

| ayel5 whbath Iddtands[G.he soft capsul e core and conprises a hydrophobic
coating material; and (c) a second coating |ayer deposited on the first
coating | ayer IhgrGTeFe: éf?ﬁﬁ‘qpﬂfélt(qf)a phaumaceticalncynbmatign sHomagadt fadxl | y

b h f d.(ii i nyl hol . |.vVvi I
o copor i lks ST Hns GRS el deeBRor iRt SR D hicmta oy, PR it
t her eof . HiDY, %ﬂ@fréaﬁkﬁﬂ%‘ﬂﬁﬁ AR 8tvedD] egEn@d thdte Hak %%&mnddmvl%gédr% Pghher e

is provided a nethod for preparing the oral conplex conposition,

conpr i sesormhbmedt fpmuddtioB@f (dhega-8pfatiyngeia sstbts. c dasubeampleg (&SI Et&itng

onega-3 fatty acid esters; éZ) form n(? a WD 2012/ 128587PCT/ KR2012/ 002134
0  Publication No. 2007/0212411 disclosed combined formulations of OMACOR" by

conducting, in sequence, polymer barrier coating, drug coating and top coating.

Examples of active pharmaceutical ingredients which can be used for the coatings
include simvastatin, fenofibrate, pravastatiﬁ, propranolol, enalapril and
prioglitazone.

25 Korean Patent Publication Nos. 2007-0038553, 2007-0108945 and 2009-
0086078 disclose pharmaceutical compositions of directly mixing omega-3 fatty
acid esters with statins, however their drug stability cannot be guaranteed when
directly mixed. Also, Korean Patent Publication Nos. 2007-0108945 and 2007-
0083715 relate to pharmaceutical compositions comprising statins or microcapsules

30 thereif. . The compositions are formulated into a soft capsule form, mixed with
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first coating |ayer which encases the soft capsule core and conprises a
hydr ophobi ¢ coating material; and (3) formng a second coating |ayer on the
first coawvongidrysr, which conprises (i) rosuvastatin orcaykrraarmesytically
acceptabl e salt thereof, and (ii) PVA PVA-PEG graft copolynmer, or a

m xture thereof. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS The above and
ot her objects and features of the present invention wll becone apparent
from t heofeh-OWany sldd wilspivhivh efusthedélayedirtlonse vheatihakethé dissonitionct i on
10 with the acconpanyi ng draw ngs, which respectively show Fig. 1:

t he di si rtegf atations muvhslower thend¢bytsafl commobrcadlheavailabostptinalrugse Exanpl es
1, 3 and Exa es 1 to 7; Fig. 2 : the disintegration tjinmes depending on -
the anount of rrmtlyeéhlqrsuwg CEMPIFX 1GPENROBHAMN dsis GOmPRENE PNty ve

Exampl e 3.. 1 GELGL s 3 the 6 s.ipn.water content of the
capsul es speaiere A HRGRC bR EityGlfh ihipidl § BROERAE e GRIE MR
Fig. 3 :rdtdof GRAMISS tHecHhaRAINT §t8fn rcﬁfﬁ%ss. ofhérfir¥agiedd hs bled A deaPRu! es
obtained in Conparative Exanples 2, 4, and Exanples 8 to 12. 20 DETAI LED
DESCRI PTd&r16¥- aTedmpNyEddthpdsition coniprsing)oamdgavd: fattalacib sptesxand HME-t | on
is characterized by conprising: (a) a_soft capsule core conprising onega-3
fatty act@Aededyciase pyhipitprs syhighatsi pharmgequtiesllywnstahlesnbadng thee saovet
capsul e gor nd conpri.ses. a hydrophobi c coating material; and (¢) a second
coating HayaphaR Al pad oA a6 cammescial SHmpBIEs: and Hogs Mot 100y he

i ngredie L)eal] ; i ically acceptable salt

t her eof &gﬁﬁ&% fé%asg\?%ﬁ%i%gé%gfgt%]f@ggggg%gé or a mxture thereof.
30Herr(ei nafter, the conponents contained in the oral conplex conposition of
WO 2012/ 128587PCT/ KR2012/ 002134 t he present invention are described in

detai | . SEMBARYCOFTHE ENVENTBION soft capsul e core of the conpl ex
conposition according to the present invention conprises onega-3 fatty acid
esters as the first active pharmaceutical ingredient. I n one

eh f g ey € _ .
Commet co ot by PReBrapERE T ik MEBblefoft B GO BJelibd B hHiEE At ofRY o .
10 pref eé(ﬂﬁ?héxaéoﬂl?ﬁﬁ;fioﬂfb%@ﬁﬁ@g' @me%uy t elciy bstesd 8hd 3bs@ndiadtn beast 34%

by wei ght of DHA e ester. Prefera , e onega-3 fatty acid esters may
conplrS seplarmaceatscatly adceptabde salt fthereyf, awhithi exhabitauanuniprofed 08sumastatinght  or
nor e. The amount . of the onega-3 fatty acid esters present in the soft
capsul e @éﬁaé1%9%1%@ngotpqsgnqtosh@yoecﬂei@yedwfﬁ@ﬁsg frhay i @igneasalongrierss t he
pr esent gt&\\%}ggti on, the amobunt of the onega-3 fatty acid esters may be 70%
to 95% by ght, based on the total weight of the soft capsule core, but

not limted thergtfother object AfSthe Ph&edPlihvemsts FRIVEIC xH&hBﬂeﬂﬁ‘lr ed in

a conventional manner for ‘manufacturing soft capsules by using typica
mat er i al prepanng dia ormdpsmipbes, coanposi@égel ati ns. (b) First coating layer In
the oral conmplex conposition of the present invention, the first coating

20 In accordance with one aspect of the present invention, there is provided an

oral complex composition, which comprises: (a) a soft capsule core comprising

omega-3 fatty acid esters; (b) a first coating layer which encases the soft capsule

core and comprises a hydrophobic coating material; and (c) a second coating layer

deposited on the first coating layer, which comprises (i) rosuvastatin or a

25 pharmaceutically acceptable salt thereof, and (ii) polyvinyl alcohol (PVA),

polyvinyl alcohol-polyethylene glycol (PVA-PEG) graft copolymer, or a mixture

thereof.
In accordance with another object of the present invention, there is provided

a method for preparing the oral complex composition, which comprises the steps of:

30 (1) preparing a soft capsule core comprising omega-3 fatty acid esters; (2) forming a
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25 |l ayer conprises a hydrophobic coating material which encapsul ates the
soft capsule core in order to prevent a change in water content inside the
soft capsWPes8ssiir om af f ecti ng the dissol ution rate ofCT/KR2012/002134
rosuvast ati n-contai ni ng second coating |layer and increase of related
materials. When rosuvastatin is coated directly on the soft capsule core
containing onega-3 fatty acid ester, then the water content of the 30
capsul e tast cahtinglaydrevitiohteanasesthe beft capsulasbet amd comgrises a hyddiphobdiat i on
rate and WD 2012/ 128587PC'§;1F/ KR2012/ 002134 increase its related materials.
In the pFeag matsrealt pgh (3h&wevag a sasend coating dayerp Fh?yﬁFSt@@?fﬁﬁg daYRy a

hydr ophobhi,¢ ;coati n eria ed in tt aC| d
exter b oomsth AP ESey T ShuliestaBard Atarwctp BEUNE e g FEd Mgt

coating |@yeya, MPE Piihet &iheRRkent as well as 5ot her
potenti ap res G%)%arrp es o? totrt Iﬂ”ﬁ‘% tﬁ %%c coating material may

i ncl ugle cel | ul ose acetate, polyvinyl acetate, ethyl cellulose, and
(meth)acrylic acid copol yrrers i.e. Eudragl t(r), preferably ethyl

cel | ul osBRIEIEDX PHOMO BV W‘Itlng mat eri al used may be,
based on the tot al anount of the first coating |ayer, 15%to 75% by wei ght,
10 preferably 16%to 75% by weight, nmore preferably 16%to 72% by wei ght.
e amount She WSyl QRRPBYE.CORY BAARI ST hilaRdnl S BSgaf BBl Y

wei ght, the change i n er content becomnes deterioration
of stor aﬁﬁpa&éﬁbtfrbﬂnt the P11 REMLE Hé&nbﬁ%ﬁ‘(ﬁ%@ﬁh%rﬁ1@ﬂt Wh%naeﬁ'ﬁbﬁhﬁé&iﬁiﬁétﬂih rate
as well as increasing related materials. 15The first coating | ayer may
further eotipthe secaopanymg drastings athiclyraspeetniedy shasvich as hydr oxypr opyl

met hyl cel |l ul ose (HPMC) and hydroxyl propyl cellul ose (HPC), which are
general ly used i n t he pharmaceutical field. In addition, the first coating

| ayer mayfurt c r er harma tically agceptabl e~additives such
as disintegra 'l ?H% dﬁggtegg%t ]in}eésr ?%ﬁ? nc(ﬁgf'%%s Qrc?ga E‘F&pmngapm IS 5 the
ext ent Zngﬁle,yesdp Mdggglﬁg&e,llytoa-jfect the disintegration rate of the
capsul e. first coating 'ayer may be prepared by dissolving or

di spersing thd& 1gy21r ahé disistegeraionngmendepémding pnvht esmoaithefrahyl celhdoss xt ur e
thereof preferably in the nmixed solvent, to obtain a coating solution and

t hen %ppuythwapmleg@bmmmn&@@p@w@@ﬁxa@a@e&artquxasrapteSdaq@s il e core. 25The
first t ted on th t of
oSy R s iR S e AP SRt BoRORRLEIT Sbo

parts by fqt S ( gecond coating Iayer 30 WO
2012/ 128%&%;%1'%t \%%MQ]?B% : 2%8 E&Eﬁ?ﬁl@tg Eetooﬁé corrpl ex conposition of the
present inventHign4 t hee vhanges twalissadutidy estes astprasaeasthtie inngleedaguules of
(i) rosuvastatin or a pharnmaceutically acceptable salt thereof, as the .
second aebiairedoindr ompaiative dixammjes2i 4t andiRdampies $4Al2.PVA- PEG gr af t
cope#(irrer or a mxture thereof, as a coating material, which permts rapid
ase of rosuvastatin when dissolved and al so pr events del ayed rel ease
of rosuvastAliNER HESRIPIIONOSITHE INVENPIORFONd coating |ayer may be
prepared Oy OrSSOrvI1g o ar sperstng-—sara 1 gt et ent s (I) and (I I) in
wat er, ethanol or a mxture thereof, preferably in the m xed solvent, to
obtain a coating solution, followed by applying the solution onto the
10surface of tHe ivestive omlicomplex eomposition iFivhametareddy ¢oapiisgpgeda)ent

S Tt e L TP TN N
Poat T MdPehdRsP i Db KRR coRARECARP R 4 B MorROBl o fibe’ fiRERo"

pol yvi ny by (¢)0d snd doRMRY laRir cﬁ:pﬁtffédlbﬁ tltxé‘ﬁ?ﬁ%auﬁg@aﬁ‘i‘%’wﬁi&f)c&ﬁﬁﬁéésse
ot her pharnmaceutically acCeptable additives such as al’kal i ne stabilizers,

i f necestmripgredients of (i) rosuvastatin or a pharmaceutically acceptable salt thereof, and

(i1) PVA, PVA-PEG graft copolymer, or a mixture thereof.

30 Hereinafter, the components contained in the oral complex composition of
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The second coating | ayer may be coated on the first coating layer in an
amopunt of 3 to 30 parts by weight, preferably 5 to 20 parts by wei ght,
based on W0Qopangk7by 20 wei ght of the soft capsul e cor ecT/KR2012/00B84pr esent
invention also provides a nethod for preparing the oral conplex conposition
of the present invention, which conprises the steps of: (1) preparing a
soft capsule core conprising onega-3 fatty acid esters; (2) formng a first
coati ng @ graymt indentioneire deggibedansietdil.capsul e core and conprises a

hydr ophobi ¢ coating material; and (3) formng a second coating |ayer on the
first coating layer, which conprises the ingredients of (i) rosuvastatin or

a pharma ically acceptable salt thereof, and (ii) PVA, PVA-PEG graft
copol yne@ﬁﬂi_ﬁ_mt a t her eof . Specifically, the nethod for
preparing the oral conplex conposition of the 30 present invention may

conprise the follow ng steps of: (1) preparing a soft capsule WO _
2012/5128587 PCTIHERZIHL 24Pl 3GreCOf theCOSHhBleR! din e E6h ?acé&&ihgg AriHt prkepts 1N a
conventional manner for manufacturing soft capsules; (2) formng a first
coat i ng inxyetiorroagrixgs t draegnBt fattypscil eestars easbyhed fisstohotivegphardnyatieafibalbi ¢
coating material in a suitable solvent for barrier coating, e.g. in a

mi xt ur e BEredigdnol and wat er, applying the coating solution 5 onto the soft
capsul e core, ;and the rving the solution: and {3) form a second
conting | ayer IBneranpodintert ey hf rReept iR b7 prier h e gP ERRREs (i)
and (i1)at | J Lk Epar r l pt abl e
i 1 ety SOt bl SIERERASEDH L ) 2FouRl B FEAEH WERILOLRERE
appl ) nopicfierablyadti 1egst % hyoweight of IIPA ethyf agter of ahdat fdass84%0By wgghtayer ,
and then drying the solution. 10The conpl ex conposition of the present

i nvent i oof leehyl estenl aPeeferably the caprgat 2 fatty avidagstiers anap eoamisaieshydr ed
orally. The oral. conpl ex conposi ti t he present invention can show
a rosuva%stt%ﬁ?ﬁ"PrB?gE}'szatﬁﬁgE%ja@é’t?ﬁ %WIFKP%EW&B@@RE% Y€l easing rate of
80% or nore i WLr 4t Qi WP e Lthin 10
m n; and no dglhgae °‘?’§Mef§t§§ Ogr%l{gg?yfsf%tgi %gg té#‘%?)?%%hg%n g{err%ﬁ{ g@%‘%é’v%% under
75% 1 el afnayeh0D Mistty 2(08d mglhe above test results indicate good

di ssolution rate and storage stability and hence, it is possible to use in
conpldsi t e forids.a Prefeorcdl emboginesntcofnts ipresemt dhvemteonr heeamount exft then

contains both_omega-3,20 fatty acjd esters and rosyvastatin, as, active
phar mac e8P %ﬁw&&i éﬁ?@,%ib@hhgyaﬁo 92178 BYSKeig alljilﬁﬁe‘ﬁ epdhe yplial eigifuci ng

both LDL ls. T it ed for effectively preventing or
treati ngoﬁ{}gesggﬁrélag%@lg_ecroir%}#g,d h?gge;actﬁgﬁeg@t erem a, coronary arterial heart
di seases (CAHRIso ditig! 4ot €8pAe ORI chil WeLpiepdretein' A ddaveAGhAShBhRLr Fsvel s,
and it can be used for preventing or treating cardiovascul ar di seases 25as

wel | . EXtlRufaSturing soft caftudes blyl asingg t¥piealphederdale farosoftlechpsoles) leust r at e
preferred enbodi nents of 30 the present invention, and are not intended to
|i mi%0 t heela®pe of the present invention. WD 2012/ 128587PCT/ KR2012/ 002134
Preparation of soft capsule core Conparative Exanple 1: Soft capsule
conprising onega-3 fatty acid ester 5 A soft capsul e was prepared

wth 1, 0@ mstcu‘oagir&ga;;érfatty acid ester oils by using a conventional
met hod f soft gelatin capsule. Conpar ati ve Exanpl e 2:
Soft capsul e conprising onega-3 fatty acid esters and 10 rosuvastatin

A soft capsul e was prepared by repeati ng t he procedures of Conparative
Exanpl e 1, ex&ephe fosal eamppleyi sognposkiro gé il psesenk inmeation, theobiostrgpasing

oreors 2 b b S B L TR SR e R 9

conventi gialin hagsy t%rpl%Qé‘ﬁti 4'8hange in water content inside the soft capsule core from
affecting the dissolution rate of rosuvastatin-containing second coating layer and
increase of related materials. When rosuvastatin is coated directly on the soft
capsule core containing omega-3 fatty acid ester, then the water content of the

30 capsule can affect the content of the rosuvastatin, reduce its dissolution rate and
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20 In accordance with the ingredients described in Table 1,

hydr oxypropyl nethyl cellul ose (HPMC 2910, Shinetsu Co. Ltd., Japan),

pol yet hy I @0ty 28%’ ( PEG 6000, Sanyo Chemni cal | ndustri e®CTIKR2012/¥213d4n) and
pol yvi nyl pyrrol i done (PVP K-30, BASF SE, Cermany) were added to a m xture
of ethanol and water, and then m xed to obtain 25a coating sol ution.

The coating solution was coated onto the surface of the soft capsule core
pr epar edlicheaserifsaredated aneralst e [n thg preseny invandione hopsrer, 3be BEIGNGEN. |

Cempe at IDET VRS Iap 8 | o BB A oA s BBy briRBEU ARt B 1 o
was ot o e V@S FER 331t ablbthindo 381 59053 Ealt 1 tRE e 30

fatty actehtafli®s seeiid eaRfid my&,trﬁixﬁff@ﬁﬁghﬁ@ie@feeabf efterCOGHtEMTad Well as

accordance with the ingredients described in Table 1, a soft capsule with a
hydr dphobther pateniiel riskst i ng was prepared by repeating the procedures of
Conpar ati ve Exanpl e 3, except for .adding ethyl cellulose (Dow Chem cal

Conpany, US) asanmguipbpiedbidioplhic sgating araténal mayrmeledsmeibiloscotestale, sof t
capsul es_and. barrier cgatings,are. s lzed.in .Table, 1. Table-1. . &onp.
Be 5 POy aseidle. SR aAGIoRE "kt EBRAR L Rl ppistaers ot cEdpgitCon.
Ex. 1 CopRferably ethyl cellulose. The amount of the hydrophobic coating material used

may be, based on the total amount of the first coating layer, 15% to 75% by weight,

10 preferably 16% to 75% by weight, more preferably 16% to 72% by weight. If the
amount of the hydrophobic coating material used is less than 15% by weight, the
change in water content becomes greater, causing deterioration of storage stability
by reducing rosuvastatin content and dissolution rate as well as increasing related
materials.

15 The first coating layer may further comprisé conventional coating materials
such as hydroxypropyl methyl cellulose (HPMC) and hydroxylpropyl cellulose
(HPC), which are generally used in the pharmaceutical field. In addition, the first
coating layer may further comprise other pharmaceutically acceptable additives
such as disintegrants, diluents, stabilizers, binders, and slip modifiers to the extent

20  they do not adversely affect the disintegration rate of the capsule.

The first coating layer may be prepared by dissolving or dispersing the
hydrophobic coating material in water, ethanol, or a mixture thereof, preferably in
the mixed solvent, to obtain a coating solution and then applying the solution onto
the surface of the soft capsule cdre.

25 The first coating layer may be coated on the soft capsule core in an amount of
2 parts by weight or more, preferably 4 to 10 parts by weight, based on 100 parts by

weight of the soft capsule core.

(¢) Second coating layer

30



Ex. 1 Conp. Ex. 1 Conp. Ex. 1 Conp. Ex. 1 Conp. Ex. 1 Conp. Ex. 1 Conp. EX.
1 HPMC 2910 (% by weight) 80 72 64 48 32 16 8 0 PEG 6000 (% by wei ght) 10
10 10 10 WO 2012/128587 PCT/KR2012/002134

In the oral complex composition of the present invention, the second coating
layer comprises the ingredients of: (i) rosuvastatin or a pharmaceutically acceptable
salt thereof, as the second active pharmaceutical ingredient, and (ii) PVA, PVA-PEG
graft copolymer or a mixture thereof, as a coating material, which permits rapid

5 release of rosuvastatin when dissolved and also prevents delayed release of
rosuvastatin after being stored.

The second coating layer may be prepared by dissolving or dispersing said
ingredients (i) and (ii) in water, ethanol or a mixture thereof, preferably in the mixed
solvent, to obtain a coating solution, followed by applying the solution onto the

10  surface of the first coating layer.

The amount of the ingredient (i) employed in the second coating layer may be
I mg to 50 mg, and the amount of the ingredient (ii) employed may be 25% to 85% by
weight, preferably 25% to 80% by weight, based on the total amount of the second
coating layer.

15 The second coating layer may further comprise HPMC, ponVinylpyrrolidone
(PVP), or a mixture thereof, and may also comprise other pharmaceutically acceptable
additives such as alkaline stabilizers, if necessary.

The second coating layer may be coated on the first coating layer in an amount
of 3 to 30 parts by weight, preferably 5 to 20 parts by weight, based on 100 parts by

20  weight of the soft capsule core.

The present invention also provides a method for preparing the oral complex

composition of the present invention, which comprises the steps of: (1) preparing a

soft capsule core comprising omega-3 fatty acid esters; (2) forming a first coating

25 layer which encases the soft capsule core and comprises a hydrophobic coating

material; and (3) forming a second coating layer on the first coating layer, which

comprises the ingredients of (1) rosuvastatin or a pharmaceutically acceptable salt
thereof, and (i1)) PVA, PVA-PEG graft copolymer, or a mixture thereof.

Specifically, the method for preparing the oral complex composition of the

30 present invention may comprise the following steps of: (1) preparing a soft capsule
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10 10 10 10 PVP K-30 (% by weight) 10 10 10 10 10 10 10 10 Ethyl cellul ose
(% by weight) O 8 16 32 48 64 72 80 Ethanol (ng) (1040) (1040) (1040)
WO 2012/128587 PCT/KR2012/002134

core containing omega-3 fatty acid esters in a conventional manner for
manufacturing soft capsules; (2) forming a first coating layer encasing the soft
capsule core by dissolving a hydrophobic coating material in a suitable solvent for
barrier coating, e.g. in a mixture of ethanol and water, applyiﬁg the coating solution
5 onto the soft capsule core, and then drying the solution; and (3) forming a second
coating layer on the first coating layer by dissolving the ingredients (i) and (ii) with
alkaline stabilizers and/or other pharmaceutically acceptable additives in a suitable
solvent, e.g. in a mixture of ethanol and water, applying the coating solution onto

the surface of the first coating layer, and then drying the solution.
10 The complex composition of the present invention can be formulated into a

capsule form, and can be administered orally.

The oral complex composition of the present invention can show a

rosuvastatin or its pharmaceutically acceptable salt releasing rate of 80% or more in

15  0.05M citrate buffer within 30 min, preferably within 10 min; and no delayed release

after storage duration of 6 months at 40°C under 75% relative humidity (RH). The

above test results indicate good dissolution rate and storage stability and hence, it is
possible to use in composite forms.

The oral complex composition of the present invention contains both omega-3

20  fatty acid esters and rosuvastatin, as active pharmaceutical ingredients, which can

raise serum HDL level while reducing both LDL and TG levels. Thus, it can be used

for effectively preventing or treating hypertriglyceridemia, hypercholesteremia,

coronary arterial heart diseases (CAHD), dyslipidemia, and increased serum LDL

cholesterol levels, and it can be used for preventing or treating cardiovascular diseases

25 aswell.
EXAMPLES

The following Examples are provided to illustrate preferred embodiments of

30 the present invention, and are not intended to limit the scope of the present invention.

8



(1040) (1040) (1040) (1040) (1040) D stilled water (ng) (440) (440) (440)
(440) (440) (440) (440) (440) Total anobunt of first coating |ayer (% by
wei ght) 1WO0 2000128530 100 100 100 100 100 EC content in fiPCIIKR0EMGORTB4| ayer
(% by wei ght)

Preparation of soft capsule core

Comparative Example 1:  Soft capsule comprising omega-3 fatty acid ester

A soft capsule was prepared with 1,000 mg of omega-3 fatty acid ester oils by

using a conventional method for manufacturing soft gelatin capsule.

Comparative Example 2: Soft capsule comprising omega-3 fatty acid esters and

10  rosuvastatin

A soft capsule was prepared by repeating the procedures of Comparative
Example 1, except for employing a homogeneous mixture of 1,000 mg of omega-3

fatty acid ester oils and 10 mg of rosuvastatin.

15
First coating
Comparative Example 3: Omega-3 fatty acid ester soft capsule with
conventional barrier coating

20

In accordance with the ingredients described in Table 1, hydroxypropyl methyl
cellulose (HPMC 2910, Shinetsu Co. Ltd., Japan), polyethylene glycol (PEG 6000,
Sanyo Chemical Industries, Ltd., Japan) and polyvinylpyrrolidone (PVP K-30, BASF
SE, Germany) were added to a mixture of ethanol and water, and then mixed to obtain

25 a coating solution.

The coating solution was coated onto the surface of the soft capsule core
prepared in Comparative Example 1 by using a coater (SFC-30, SEJONG Co., Ltd.),
wherein the supply air temperature was 45°C and the product temperature was
adjusted to 30°C. The product was dried for 30 minutes to remove residual solvent

30  so that a soft capsule with a barrier coating was obtained.
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0 8.0 16.0 32.0 48.0 64.0 72.0 1 80.0 15 Second coating WO

2012/ 128587PCT/ KR2012/ 002134 Conparative Exanples 4 to 6: Orega-3 fatty

aci d est eVO20141288psul e with rosuvastatin coati ng 5RosuP&IER201/W2A13di um
salt, hydroxypropyl nmethylcellul ose (HPMC 2910, Shinetsu Co., Ltd., Japan),
pol yet hyl ene gl ycol (PEG 6000, Sanyo Chem cal Industries, Ltd., Japan) and
PVA (Kurary Co., Ltd., Japan) were added to a m xture of ethanol and water,
and then m xed to obtain a coating solution. The coating solution was
coated opnto the surface of the_.o a-3.fatty acid 10 ester. soff{ capsul es
obt ai ned EXANHRIEH - é?ia,fie é(ﬁﬁ%ﬂ'ésg%?y BCHRFS aﬁ%t:te“ﬁ’,s“ “eé’ﬂé‘étthL’l"P?‘o&F usi ng
a coater éﬁﬁ&@o tﬁ ONG Co., Ltd.), wherein the supply air tenperature was
45C and P e product®tenperature was adjusted to 30C. The products were
dried for 30 mnutes to renove residual solvent so that conplex
conpositions were obtained. 15 Exanples 8 to 12: Orega-3 fatty acid ester
soft XTapsul e ntabcordsnccawithtthe ingradients dsstbed irnTable dalacdofinvapsubly withipr opy|
nmet hyl cel | ul ose (HPMC 2910, Shinetsu 20 Co., Ltd., Japan), and pol yet hyl ene
gl ycol (Prdzopbodic bagigisoabgwas Prepraed by repeating ghe pmgpdwes w kompetive o a

m xture @f ethagol an ter. Further., PVA (Kur Co.,~Ltd. n) or
BA. PEG EREPIE S Gt OF rafingc i FrtuipsSEDEN ChEmig G ohRun Ja80 % for et o
and thenyg bie 8RR th ating solution. The coating solution was

coat ed on%o ?ﬁ% lsucr?)glgge gferﬁl}e onega-3 fatty acid 25 ester soft capsule
obtained in Exanple 5 by using a coater (SFC-3, SEJONG Co., Ltd.), wherein
the supply air tenperature was 45C and the product tenperature was adjusted

to 3UL. The prébacosmpesitondrafespit gapadesvanditbesriarocoatimgy aire syimatizedoiny ent
so t hat &g@gllex conpositions were obtai ned. 30The conpositions of second

coating rs are sunmarized in Table 2. WD 2012/ 128587PCT/ KR2012/ 002134
Tabl e 2
Table 1
Comp. | ¢ 1 Ex.zw Ex.3 | Ex.4 | Ex.5 T Ex. 6 i Ex.7
Ex. 3 | ‘
Comp. | Comp. Comp,T Comp. | Comp. | Comp. | Comp. | Comp.
Softcapsulecore | 5 4 | Ex.1 | Ex.1 | Ex.1 | Ex.1 | Ex.1 | Ex.1 | Ex.1
HPMC 2910 |
(% by weight) 80 72 64 48 32 16 8 0
PEG 6000
(% by weight) 10 10 10 10 10 10 10 10
PVP K-30 .
(% by weight) 10 10 | 10 10 10 10 10 | 10
Ethy! cellulose ‘
(% by weight) 0 8 16 32 48 64 72 80
Et(lr’;‘g‘;“ (1040) | (1040) | (1040) | (1040) | (1040) | (1040) | (1040) | (1040),
D'S"'(';dg)w Mer 40y | (@40) | @40) | @40) | (@40) | (a40) | (ad0) | (ad0)
Total amount
of first coating layer 100 100 100 100 100 100 100 100
(% by weight)
EC content v
in first coating layer 0 8.0 16.0 32.0 48.0 64.0 72.0 80.0
(% by weight) o

15  Second coating
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Conmp. Ex.4 Conp. Ex. 5 Conp. Ex.6 Ex. 8 Ex. 9 Ex. 10 Ex. 11 Ex. 12 Soft
capsule core (with first coating) Conp. Ex. 1 Conp. Ex. 3 Ex. 5 Ex. 5 Ex. 5
Ex. 5 Ex.wWb2B/12858Rosuvastatin cal cium (ng) 10.4 10.4 1@CAH/KR20®R/002134

Comparative Examples 4 to 6: Omega-3 fatty acid ester soft capsule with

rosuvastatin coating

5 Rosuvastatin calcium salt, hydroxypropyl methylcellulose (HPMC 2910,
Shinetsu Co., Ltd., Japan), polyethylene glycol (PEG 6000, Sanyo Chemical
Industries, Ltd., Japan) and PVA (Kurary Co., Ltd., Japan) were added to a mixture of
ethanol and water, and then mixed to obtain a coating solution.

The coating solution was coated onto the surface of the omega-3 fatty acid
10  ester soft capsules obtained in Comparative Examples 1, 3 and Example 5,
respectively, by using a coater (SFC-3, SEJONG Co., Ltd.), wherein the supply air
temperature was 45°C and the product temperature was adjusted to 30°C. The
products were dried for 30 minutes to remove residual solvent so that complex
compositions were obtained. |
15
“Examples 8 to 12: Omega-3 fatty acid ester soft capsule with rosuvastatin

coating

Rosuvastatin calcium, hydroxypropyl methylcellulose (HPMC 2910, Shinetsu

20 - Co., Ltd., Japan), and polyethylene glycol (PEG 6000, Sanyo Chemical Industries,

Ltd., Japan) were added to a mixture of ethanol and water. Further, PVA (Kurary Co.,

Ltd., Japan) or PVA-PEG graft copolymer (Kollicoat IR, BASF SE, Germany) was
added thereto and then mixed to obtain a coating solution.

The coating solution was coated onto the surface of the omega-3 fatty acid

25  ester soft capsule obtained in Example 5 by using a coater (SFC-3, SEJONG Co.,

'Ltd.), wherein the supply air temperature was 45°C and the product temperature was

adjusted to 30°C. The products were dried for 30 minutes to remove residual solvent

so that complex compositions were obtained.

30 The compositions of second coating layers are summarized in Table 2.
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10.4 10.4 10.4 10.4 HPMC 2910(P645) (my) 10 10 54 36 26 10 0 0 PEG 6000

(nmg) 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 PVA (ng) 44 44 0

10

WO 2012/128587

PCT/KR2012/002134

l

Table 2
Comp. | Comp. | Comp. .
Exd | Ex.5 | Ex6 Ex. 8 1 Ex.9 (Ex. 10 | Ex. 11 Ex.12
Soft capsule core Comp. | Comp. o
(with first coating) | Ex 1 | Ex. 3 Ex.5 | Ex.5 | Ex.5 | Ex.5 | Ex.5 | Ex. 5
| Rosuvastatincaleium |00 00 00 04 | 104 | 104 | 104 | 104
- (mg) |
HPMC 2910(P645) 10, 10 | 54 | 3 | 26 | 10! o 0
(mg)
PEG 6000 56 | 56 | 56 | 56 | 56 | 56| 56 | 56
(mg)
PVA 44 I 44 | 0 | 18 28 | 44 | 54 | 0
(mg)
Kollicoat IR 0 0 0 0 0 0. 0 54
r (mg)
E‘('Ifg';"' (644) | (644) | (644) (644)1 (644) (644)T (460) | (460)
Distilled wat | ]
{ 15t (It;g)wa er (276) | (276) L(276) (276) | (276) | (276) | (460) | (460)
Total weight of 70 | 70 ' 70 | 70 | 70 | 70 | 70 | 70
second coating layer (mg) o
PVA or Kollicoat content .
in second coating layer 62.9 | 62.9 0.0 257 | 40.0 | 629 | 77.1 | 771
(% by weight)
PVA/(HPMC+PVA) 815 | 815 | 00 | 333 [ 519 | 815 | 100.0 | 100.0
(% by weight) !
EVALUATION

Test 1:

Disintegration test of soft capsules with barrier coating

A disintegration test was performed on the soft capsule prepared in

Comparative Example 1, the soft capsule with barrier coating prepared in

Comparative Example 3 and the soft capsules with hydrophobic coating prepared in

Examples 1 to 7, according to the method described in the general test method of the

Korean Pharmacopoeia.

The results are shown in Figs. 1 and 2.

As shown in Figs. 1 and 2, the soft capsule prepared in Comparative Examples

12



18 28 44 54 0 Kollicoat IR(mg) 0 0 0O 0O 0 00 54 Ethanol (ng) (644) (644)
(644) (644) (644) (644) (460) (460) Distilled water (nmg) (276) (276)
WO 2012/128587 PCT/KR2012/002134

1 and 3 showed satisfying results in disintegration time of less than 20 minutes
according to the standards of the Korean Pharmacopoeia.
Satisfactory results were also obtained from the soft capsules prepared in
Examples 1 to 7. The soft capsule prepared in Example 7, however, showed a delay
5 in disintegration time due to added hydrophobic excipient, i.e. ethyl cellulose, in an
amount exceeded 75% by weigh for preventing a change in water content.
Therefore, it can be found that the preferable amount of the hydrophobic
coating material in the first coating layer is 75% by weight or less, more preferably
72% by weight or less, based on the weight of the first coating layer, in order to satisfy
10  the standards of the disintegration test.

Test 2: Water absorption rate of soft capsules with barrier coating

The capsules prepared in Comparative Examples 1 and 3, and Examples 1 to 7
15  were dried for 6 days at 30% RH, and the water content of gelatin capsule coating was
measured. The water content change was observed by measuring weight loss on
drying according to the method as described in the general test method of the Korean
Pharmacopoeia, wherein the measurement was taken at 90 °C in an equilibrium state,
where weight of the sample no longer changes, and then the results were recorded as
20  the initial water contents. |
The samples were also tested for water penetration prevention effect by
repeating the measuring method after 24 hrs exposure at 25 °C/60% RH and the results
were recorded as the final water content, which are shown in Fig. 3.
As shown in Fig. 3, the soft capsules with no coating and conventional barrier
25  coating as prepared in Comparative Example 1 and 3, respectively, showed a relatively
great change in water content, i.e., 6% or more, as compared with the initial water
content.
However, the soft capsules with hydrophobic coating containing ethyl
cellulose prepared in Examples 1 to 7 resulted a slight change in water content. In

30 particular, the soft capsules with hydrophobic coating containing ethyl cellulose in an

13



(276) (276) (276) (276) (460) (460) Total weight of second coating |ayer
(mg) 70 70 70 70 70 70 70 70 PVA or Kollicoat content in second coating

| ayer (% W9 20e2/0B38y 62.9 62.9 0.0 25.7 40.0 62.9 77.1 7PCI/KRZNAIPNIT+PVA)
(% by wei ght)

amount of 16% or more, resulted only 3% change or less in water content, which
shows the employment of ethyl cellulose significantly improves stability of the
composition by reducing the water absorption by 50% or greater in comparison to
coatings without ethyl cellulose. Further, it can be found that the preferable amount

5  of the hydrophobic coating material used in the first coating layer is 15% to 75% by
weight, more preferably 16% to 75% by weight, mosf preferably 16% to 72% by
weight, based on the weight of the first coating layer.

Test 3: Dissolution rate of rosuvastatin
10
A dissolution test of rosuvastatin was performed on Crestor® (AstraZeneca plc,
UK) as a control drug, and the complex compositions prepared in Comparative
Examples 2, 4 to 6, and Examples & to 12.
The test was conducted, based on paddle method in the Korean Pharmacopoeia,
15  at 50 rpm by using dissolution medium of 900 mL of 0.05 M citric acid buffer and the
mediums wefe collected after 10 minutes, then their initial dissolution rates were
measured. Also, the samples were stored in sealed HDPE bottles for six months
under accelerated storage condition (40 °C/75% RH) and their dissolution rates were
measured. The results are shown in Fig. 4.
20 As shown in Fig. 4, the complex composition prepared in Comparative
Example 2 had poor dissolution rate of rosuvastatin from the initial measurement.
The complex compositions prepared in Comparative Examples 4 and 5 had decent
initial dissolution rates of 80% or greater, but the rates deteriorated after six months of
accelerated storage. Also, the complex composition prepared in Comparative
25  Example 6, which did not contain any PVA or PVA-PEG graft copolymer, had poor
dissolution rate in comparison to the complex compositions of Examples 8 to 12.
On the other hand, the complex compositions prepared in Examples & to 12,
wherein the first coating layer contains hydrophobic coating material, i.e., ethyl
cellulose, in an amount of 16% to 72% by weight and the second coating layer

30 contains PVA or PVA-PEG graft copolymer with rosuvastatin, had initial dissolution
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81.5 81.5 0.0 33.3 51.9 81.5 100.0 100.0 5 EVALUATION Test 1:

Disintegration test of soft capsules with barrier coating A disintegration
test was WORPEYIREWB7on the soft capsule prepared in 10 CERpARR012/928%anpl e
1, the soft capsule with barrier coating prepared in Conparative Exanple 3
and the soft capsules w th hydrophobic coating prepared in Exanples 1 to 7,
according to the nmet hod described in the general test nethod of the Korean
Phar macofies &f &he ergigater arAelS%shBWnCOmpFﬁXg§0mP0&1ﬁQnQ exhibitedolifila or migys. 1
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di si nt eggtﬁhlﬁhﬁlsgblﬁﬁoﬂfraltéasss A&%P@ﬁglwﬁp%%ﬁsb@%ﬁﬁ 'ﬂ]&nt et R&uRS qg?ﬁ'ﬂﬁts of

t he Kore ar nacopoel a act or results were also o i ned

fromt hecémmexc@mpdsﬁﬁormtanapedemnﬁmm B zaz W@ dfficdhg soft capsul e
prepared in Exanple 7, however, showed a delay 5in disintegration tine due

to added hydrophobic excipient, i.e. ethyl cellulose, in an anount exceeded
75% by wei gh f preventing a change in water content. Ther ef or e,
can be found t He the %Y@‘t’é)lﬂabffseg%%ﬁcr&e‘itw higaPEsHHObihE 2hoxei mgcHia erl aI

wei gnt ofPed TR s NE br S BHE D Thed PE B0 TR R Pvdicler ¢
satisfy AfidBeo ﬂi@&i@&ﬁ%@%ﬁd@@ sléﬂeu%%ﬁ&mcﬁ 88b falT%ﬁHm?th VRLBE of the
absorption rate of soft capsules with barrier coating The capsules prepared

i n Conpaimventien kx defpheeisbyl therapp8ndeaindaibsanpl es 1 to 7 15 were dried for 6
days at 30% RH, and the water content of gelatin capsule coating was
nmeaslft ed. The water content change was observed by neasuring weight |oss on
drying according to the nethod as described in the general test method of

t he Korean Pharnmacopoei a, wherein the nmeasurenent was taken at 90C in an
equilibriumstate, where weight of the sanple no | onger changes, and then
the results were recorded as 20the initial water contents. - The
sanpl es were also tested for water penetration prevention effect by
repeating the neasuring nmethod after 24 hrs exposure at 25 C/ 60% RH and the
results were recorded as the final water content, which are shown in Fig.

3. As shown in Fig. 3, the soft capsules with no coating and conventional -
barrier 25 coating as prepared in Conparative Exanple 1 and 3,

respectively, showed a relatively great change in water content, i.e., 6%
or nore, as conpared with the initial water content. However, -the soft
capsul es with hydrophobi c coating containing ethyl
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cellul ose prepared in Exanples 1 to 7 resulted a slight change in water
content. In 30 particular, the soft capsules w th hydrophobic coating

cont ai ni YOO A28WE| | ul ose in an WD 2012/ 128587PCT/ KRRBCZ/KRR A2 Brount  of
16% or nore, resulted only 3% change or less in water content, which shows
t he enpl oynent of ethyl cellulose significantly inproves stability of the
conposition by reducing the water absorption by 50% or greater in

conpari s&ﬁﬂéﬁ@ﬁﬂ;&.&&hﬂﬂﬁ@ut ethyl cellulose. Further, it can be found
that the preferable anbunt 5 of the hydrophobic coating nmaterial used in
the first coating layer is 15%to 75% by wei ght, nore preferably 16%to 75%

by wei ghtl, msf’raﬁ)58&%%‘%é(faf’gﬁié@ao‘%ﬁf&b%“\r‘@{i&@-t’ based on the wei ght of the

first coating layer. ion e of rosuvastatin 10 A
di ssol uti o)t epfofotapRssVERt@impti oRRIchDY flE Lid e§efd;or (AstraZeneca plc,
UK) as a control drug, and the conplex conmpositions prepared in Conparative
Exanpl es 2(b)4 4 dirs, ceatthgElayupivascld enoaskR. th¥hmeft espsubasomoankd coethriseased on
paddl e net hod in the Korean Pharmacopoeia, 15 at 50 rpm by using

di ssol uti on nevidiephebiopeating wateiabmnd citric acid buffer and the medi uns
were collected after, 10.m nute th their-initial dissolution rates were
mensur ed. g fonBa et IGE Rer b B s s pe ailh Sbh EOpbRNER,

nont hs under N their :
i Ssoi ut 1 on 1o o8 PREaRk phask GRICH Attt A TS sons
shown in Fi g.(ii4 polhdngloatpblex, polyvdsyltdloshairpaetasiens glpealadratticopobmasmpl e 2
had poor dissolution rate of rosuvastatin fromthe initial neasurenent. The
conpl ex conposi ©F @nBixtuisghewali n Conparative Exanples 4 and 5 had decent
initial dissolution rates of 80% or greater, but the rates deteriorated
after six nonths of accelerated storage. Al so, the conpl ex conposition

pr epar edsin ratd ihC I & . r

PVA- PEG gt athﬁg %%o@%@f%ﬁmgm&ﬁ%@% g %%kérigggé Pﬁ%g%?p%}%h&)tgsgeﬁhe
conpl ex conpasshprisethof edftsngtl ésosdpbtadioic acid anddotahekieioid asid intdie
conpl ex conpositions prepared in Exanples 8 to 12, wherein the first
coating | ayemmeuitafi &% bydveighboi motvat i ng material, i.e., ethyl cellul ose,
in an anount of 16%to 72% by wei ght and the second coating | ayer 30

cont ai ns PVA or PVA-PEG graft copolyner with rosuvastatin, had initial

i S50l Ut,0n11 2044 ARRSRERCTHEROR AL 0031k Ah e e i SRk Shos A SO

t he conplex conposi ns exni i e’ or no rel‘edse even after

6 months of Aepeéehflifsh 8HndLABRINgHPRLAD] P AIRCEDN0 63| y stabl e
di ssolution rates. Accordingly, It can be found fromthe results that the

conpl ex conposition of the present invention has in vivo efficacy.
Wil e the invention has been described with respect to the above specific
enbodi nefit s Thetodhsemplee cosmosHioea! chdm Jaryhsuginndw hydephebis eeiinghanges

mil e Tha® haishaE 8 BB ot ipSctinsisfite, &% fefuBle adael PRIl
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conposition, which conprises: t capsul’e core conprising onmega-3
fatty acid esters; (b) a first coating | ayer which encases the soft capsule
core and conprises a hydrophobic coating material; and (c) a second coating
| ayer deposiltigdomsh copwlex compasitamgl Ickiar 1, wHiesaine hephydrephobic) coating

osvast o el BB BSS SR TR, 0 o L S5 e er o

a mxture theeegh! amount of the first coating layer.

6. The oral complex composition of claim 1, wherein rosuvastatin or the
pharmaceutically acceptable salt thereof is present in an amount ranging from

1 mg to 50 mg.
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2. The oral conplex conposition of claim11, wherein the onega-3 fatty acid
esters conprise ethyl esters of eicosapentaenoic acid and docosahexaenoi c
acid i n amoanumsssef 80% by wei ght or nore. 3. The oral PCOAR201/18P0Si t i on
of claim1l, wherein the onega-3 fatty acid esters are present in an anount
ranging from 100 ng to 2,000 ng. 4. The oral conplex conposition of claim
1, wherein the hydrophobic coating material is selected fromthe group
consi sti ig dhecehl complexavatEisétjopof ghaimyil, vdwetiat polyeinlyy hlcobbl, pobsanyl
(meth)acrylic acid copolyners and a m xture thereof. 5. The oral conpl ex
conposi tion aif:olwla?q%yqtbyfqﬂérweplt gratthsenodymeb e the arixhge thespf a3 presepl esent

in an anmount. rangi ng from 15% t o,.{5% By, Wei ght. .based on fhe total amunt of
the Tirot caarrhdhanneist e asva 0 Bub Py aginard Poihe fore ipnal St
wher ei n rosuyastaddchinkNgvéhar neceutical ly acceptable salt thereof is
present in an anount rangi né from1l ng to 50 ng. 7. The oral conplex

conposition of claim11, wherein polyvinyl alcohol, polyvinyl

al cohol - pol yet hyl ene gl ycol graft copolynmer or the mixture thereof is
present Bn dhearralisompderyicamposidion26d/staomsbyvbychneligis abesedassatin loe itsot al
amount of the second.coating |ayer. 8. The oral c ex conposi tj 0
claim1, mhi@ﬁ”é‘ﬁﬁ%lcé‘ﬁb’oé‘ifgaé%%i?isﬁlto‘fel?ftsglﬁoﬁ%{:n‘éfggﬁlf/‘f @amyr%éee@gd}é sal t
rel easi ng raéiﬁa&fblﬁ?e% iy miiljl"l 0.05 Mcitrate buffer within 10 mn. 9. A
met hod for preparing the oral conplex conposition of claim1, which
conprises the steps of: (1) preparing a soft capsule core conprising
onega-3 fatty acid esters; (2) formng a first coating |ayer which encases
t he sof t 9capsuhethodr foraprtpaongr theesrad ¢ymdplephobinpositiahi of) cheinerli, ahichnd ( 3)
form ng a second coating |layer on the first coating |ayer, which conprises:
(i) rosuvastemprisss the pisas ﬁéceuti cal ly acceptable salt thereof, and (ii)

pol yvinyl ) coliol, ;oL Yk b <BHeLoRBLYGL WhERE thty QbiadRl; copol yrer or
(2) forming a first coating layer which encases the soft capsule core and
comprises a hydrophobic coating material; and
(3) forming a second coating layer on the first coating layer, which comprises:
(i) rosuvastatin or a pharmaceutically acceptable salt thereof, and
(11) polyvinyl alcohol, polyvinyl alcohol-polyethylene glycol graft copolymer

or a mixture thereof,
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