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Ti t1 e: PHARMACEUTI CAL FORMULATI ON COWPRI SI NG

M CROCAPULSE OF STATI NS SUSPENDED | N ALKYL ESTERS OF
POLYUNSATURATED FATTY ACI DS (PUPA) Abstract: The
invention relates to a pharnaceutical conposition
conprising a suspension consisting of an oil with a

hi gh concentration of al kyl esters of pol yunsaturated

| SR ARE A EoMeRR TR P RISIRG MnER G Sramns
COMBEENDEDNGIVHR BB TR FORTESY FATNBACIDS (PUFA)
SUSPENDED | N ALKYL ESTERS OF POLYUNSATURATED FATTY

ACIDS (PUFA) State of the Art 5 The present invention

Sisteof ihb@dst a new phar maceuti cal conpositi on for the

Fhem o RRspR oeniBh it Al g, bRE BirRe R B TRRT or the
sleiustchiioryof statinearnd the potessaf dlrepmar@dhderar di seases has

been ge Ahediiiis ﬂ} Hy 'gﬁ '{yo%nﬂ kgg%}eﬂfgd#:?? i'c?rd iovascular

Recent "evi nce sugges I
disensdsrieg been Hembrstrateg imi nimberaaf |cmcat studlas tRecert| eyidetcet suggests

t rtlﬁb’lﬂc%ﬂ%n@f it éb%w%\ﬁ%ﬁ%%ab;ﬁv‘t@gﬁ%so&% &Sﬂé%j tg a reduction of

systemic infiasrraateny anarkers t(RiskerciYbt ¢tch; blf Epslol.eMedr #14:1959-65, 2001)
H1<§'¥ Han tgﬂ‘ﬁrﬂeddam ch&leﬁ&%l 1. ERES moﬂﬁg@hﬂ ot beerP¥d2¥iBle to prove

atterelsa direct relation of

thathers R direetrelalion qhiheratirfRMBTataEY mephanisThofskatins in the reduction of

daRrfibiasdumn eQénts C‘réééﬁt BIUAIES RO SHOWANh&: thé ﬁ‘éﬁﬁfenﬁ\t\/iﬂ'dbt@ﬁns improves
have shown t he treatnent with statins inp

HA%E u%a%'t%ﬁl’q’ |r?‘§}‘°§1‘*1 dne @geriae dnflamEnalory dacien | "hfqaﬁ?ﬁﬁ%tskl?l?ded to

dnﬂékt‘éréc%my (CrizBY MENétS als Wdhcalalict 3302633¢ BG@I% élﬁfagglh@rﬁf}’therapy with

S TP e SaL s ot e SRS o o o b inghimetory

Iebﬁﬁne sushnessoit édampiechf the macrophags ifithatar contént (Vem der Wal A.C,, et a),;

PR B 410 LB o8 o Uit S A RBe i Shfor s factorn

tide arteriostlerotid &kion (SGM0EH -G et 2DANrteriobclérhEhrombaase Bibl 22:1452-8,

2¥ M1, of interleukin-1 G3 and of tissue factor in
"arteriosclerotic | esion (Sukhova &K, et al.;

Ar t eOmeyak3 typeh polninsstaisste Bif ity 2&1(5314523- PUFAY (hax8 Odbmonstrated a

RVl Bg PRk b Posciiot el Shref i of of Aom. . wo.

2002V am2: 2%3@0 passuﬁlp\tzgfs owlaas afvemt mtu(nﬂammatory—lcantﬂ‘trombotuc and

Flmyie heclitm (ool ur0R) B A BT lien o et o

CarnUIath?rﬂ&ZéS%h:ham sm (Set hi S et al.; Blood

iggs dfgagerﬁ g@é% ?aveg&%pb Z‘SBHIIS ?é &Eongg%%ﬂéaﬂo'rrﬂmations of

Stﬁtim |Ss¢kea$fm>@mpl$escr| be phar rmceutl caI fornul ati ons

85 U§@§s vﬁﬁ&fﬂ%&b Rarhat8Qicafd rffbosit itibn forms f
5 356, 89% V\%ag%ﬁ escralf%yé3 phar ma ceSH Y cohposn on- | orms for
tm%sta@hz]a@qn of statins at low pH.

US 6,235,311 describes a pharmaceutical composition combining a statin and

aspirin.

US 5,225,202 describes a pharmaceutical composition of statins in the form of
pellets with an enteric coating so as to protect the product at low pH.

WO0O00/76482, WO00/57918 and WOO00/57859 describe pharmaceutical
compositions formed by lipid regulating agents in oils or in surfactants.
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the stabilization of statins at |ow pH 30 US

6, 235, 311 descri bes a pharmaceutical conposition
conbining a statin and aspirin. US 5,225, 202

descri bes a pharnaceutical conposition of statins in
the formof pellets with an,enteric coating so as to
protect the product at | ow pﬁ M£00/76482 W000/ 57918

and W00/ 57859 descyr.i be ph ceut i cal
o om0 T AR O PR, Gt \myHRsALLeRl caTpgsitions
f@neldNbyp Uk Gt Ban@parV¥les2 WBOE0 ananstoldliad 1oatr) dispersed in

escri be pharnmaceuti cal conposit.ions forned b ur e .
PBE RNl LEPEles Ol T SR S Ve R Prauidteg fige stabily
pEbksgras Sc&dstziatms mhmrueatpetatureaéﬂ prepariepthaldystem kgceeds 40°C, as is
thowevz l%’rge of tforrrul ations have stability
rber%aae %mf.)%trorg PR t he tenperature of preparing
Suhenay of the lexerdieds 40C, as is 5 the case for nost

oral ,pre i n

Peoult REpRb fR3escABLYeR oyt BN B8wdamuiation has

brenvdteezlopgdatonsisting ©f abeierocdps@e @pe@brtsmsmfsttatr@ infalkeyl esters of
=G t Al kvl

PERE\RAIRG s SRR R RBiefla o coffact Dy alGPLAES oPPUFA by

nmdank ©hea apRlymedst aremgfrareARabycary Wmaﬁ@"mf digintegrated in the

gQ%&‘H@Eﬂnr%lﬂ?e@Wn@ne that can be easily disint egr at ed in

astrointestinal medium This coating provides
st abiThiszeeetiag pervidasestabilizatian of thevsiadini elimipaiéng the occurrence of

d@ﬁﬁa‘déﬁ@rﬂg 1Rd0éts of e S 4 RhgRhO Prstesséy oftd?@pa?fn@tthé‘ microcapsule
during the processes of préparing the mcrocapsul e

sgmwe.am of irposroratinghing sreittiongd PiigroRaRRUe sisgension of statins in
£ le8fedd i eusnsnaenﬁalogyseém séfahdmmnidterinkp tifd lﬁ‘{éd&:ﬂ(%ﬁ gelatin

o PUF mof dm ni st r|n the pro
ceg%fles Abiar gﬁp tleaﬁé &rgﬂq E§U| Q¥en Qhough these
ptcﬂi@b@ésﬁare@b&mdl af at e&émbera&:ve exdeleau@ma"bes e pr ocesses

are :Hri ecl. outf at, a tenperature exceedi ng 40C.
riSigiigd Besotion or 8 Iokentiorl %) 1l cn T on A new

pr epar méw predaaticat fat istetink dmshisen dewetdpedeshivhisafprisingly allows

[ r .
=G 13 PPl o Bareuct RloE ek, RN B Al orutgted n
thmpresememeeme adfighocorgenti of alky! ¢stets afcs’ruFén_t of al kyl
est el:I'ﬁe Forg Ugé%: {cir H§ E&E%& esSEAHI chsE?ctt the? plfeg%r?ttinvention relates
essen aspec resent I nve on relates 0O a
t<p hamweme@ﬁutlcdl fOfr@mlﬁmrat:mamctehmob@t toat it égl mMadetupaof @ suspension
. f i
cBRAHD ol off WP B Bl OB bt ot oy splirdtel Y acia
(Q@F(\mrldﬂn)cr@mzsvﬂ?é CORRHSNY egleéeﬁﬁm relymaerand aaetetm .one
pol y&Bly A edtepd éitﬂ)d'iyuréﬁiu‘#at@a kgl X £3d B39 Rf preferably belong to the

ol yunsat urated fatty acid 1PUF ref erably bel'ong t©
CFlp@ga3 series, they are more preferably selected from the group consnstmg of the

eicosapentaenoic acid, docosahexaenoic acid or mixtures thereof.

According to a preferred embodiment according to the present invention, the
alkyl ester of PUFA is selected from the group consisting of ethyl, methyl, propyl,
butyl esters, or mixtures thereof.

Preferably, the statins selected from the group consisting of simvastatin,
lovastatin, fluvastatin, atorvastatin, cerivastatin, pravastatin, rosuvastatin or mixtures
thereof.

The polymer coating the microcapsules of statins is preferably selected from
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Omega3 series, they are nore preferably selected from

the group consisting of the eicosapentaenoic acid,

docosahexaenoi ¢ acid or m xtures thereof. According to

a preferred enbodi nent according to the present

invention, the 30 alkyl estgr of PUFA is selected

fromthe group consisting of "ethyl, nethyl, propyl,

butyl esters, or mxtures thereof Preferably t he

thg a%lgrﬂgp sePUISItAf r 8&1 YIS JAAcEYRiRy ofﬁo'ycya”OaCW'ates

pBlysa@sbaded), polyatiashatdlycolf lovviaktures rthebhr Masd adreferably, the
or . xtures

gﬁé{e\égsét‘?t tﬂ?ﬁ@%’é}?%@% @ r osg,\s’ as% gcf,ﬁdnfrod'e érbe gioup copsisting of
gelatit,i warbogymeihlleelalibse, salyimatesd darrageéhansheegtimaipethyl cellulose

f I
PR abacr yrETIcEinbal, KIS Y EeGtatiey o puroxvpropy
mgthydadllplose pintkalatee smethytagofiic dtid ecquobfnegrab(Budradi® L and S),
. : ) ¢ . )
SRR EAR ORI YR S . e
triaetbyrpmaniyhetbyimethaceylatal agipnlymess (Rudragitfe &taard RS), polymers
ah§ Eﬁg{lﬁnfet%tc{fﬂctle &hb'y ? VeShc acidy 8¢ H?%LREQ mé|reof

ose ul ose aceto
hydr Bejipnaliyy B ph?émﬁwl&@al tﬂrw@tigntmpr&m fo the present invention

cgﬁbhé(é@‘éﬁ yeldtl%xﬁﬁhtd PO Rt SminER ds@dhtk( W:céfdﬁi@dtos)a %referred

hyl am noet hyl net hacryl ate copol yners (Eudragit
eEDbOd'l”P%‘t aqcpf?ertgnyv aRfroPlies ARt HVPW[‘Q’h PyP'%ﬁr@aégﬁtﬂailﬁ%rW'at'on

c{,,ﬁyﬂg@gdatnﬁ,f“)e RL and RS), poI ynmers and copol yners of
| act Lc .an coI i c aci or m xtures thereof

0
oot 1 BIEIPTRPYY 46 RAFRERRRSS PR ais o | 4osih @My of dhe total
weliiit pf ﬂﬁerﬁﬂarmad@iklapf@rmalaﬁ@i b6aSHdiAg tetHd Prekéi@hvention, and the

I t te. A t
Gontn KcoBimiag 1€ 5L agp @eaiesinyatBroed Ceigen 1% and
8p%abyrm@gﬂt1 padfefablynbiétaieieon aodrzm% dysweightirt relation to the total

f e]E ﬁ}% %EC{O%@EFLWe%SIQ\Ag&éﬁIye%F qll \/&iﬁﬁsg Entgfpg(gg r‘ﬁn zgl ﬁ(y?egers of
menmasm pomtyaxceﬂdimg]go%ontdﬁql pstesehlPUFAventl on, and
the ABSHY P ’t8f &E?etnler& érﬂ cgd ,F,l,g[@g Ji@g zd;‘g% %r8§/ent invention, the

m crocapsufes “i's conpri se
PalymMghcompriséea @lﬂSyCIBelt aRditivel pmfdraW/t)hpye msghzensrselected from

t h f
DB Gy AR B D ot o
t@@ﬂ@aba%dl VQSUPfAthﬁé@Wéin?fLﬁa”t 9ptivnabhe B rcosRoRtad \ahn@pllmprove or
iakse He eHEé’psmﬁ?Q oAC pREEsET stibh aadr ﬁfreéieﬁﬁplg ”hﬁl@dlﬂﬁ@t agents,

according to the present invention, the polyme
PeberaPIYSBE- a pl asticizer additive, preferably those

pl aS‘I’hé'réﬂbsbﬁﬁlleSﬁt&Qosfdp@maehB% BERUBNE UbtoShhd¥@eRbic acid is
triethyl citrate butap pht hal ate or m xtures thereof.

Peaferably Gommised betweal §-P\A98 of t he pol ymer can

opt i Ae@drHMgbeol BCpFdienréd eempbliaient oI aKe fesent invention, the
facilit he encaigsul ation tgrocess suc

ngg(gi:&ﬁsgﬁa fqtﬁpalpszghg a&gﬁ@\gsua d by soft gelatin capfsules for oral

administration. Said soft gelatin capsules preferably have an enteric coating.

The preparation of the microcapsules can be carried out following any of the
methods described in the literature. By way of description and without being limited
thereto, the different processes of obtaining microcapsules could be grouped into
the following categories:

A) Simple coacervation methods:
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25 preferably talc. The rati o between ei cosapent aenoic
acid and docosahexaenoic acid is preferably conprised
between 0.5 and 2. According to a preferred enbodi nment
of the present invention, the mcrocapsule suspension
i s encapsul ated by soft gelatin capsules for oral 30
adm nistration. Said soft gelatin capsul es preferably

h t t t.h
i or BamEtma e fOBer dogetasr Bi PR slie gUdh{ et hreovmer
im®ishitatse delveni ibgtlepared hEhé dltt.grtatblermcaByulmEﬁ iefsuspended in said

de cription and VVI hout b t. he t
SHEFFLpEle Y Ae ko BB B Ro b kbR eris Bifidsq bpflyforce the
dbpogitr afuihecpalyrher om hllaae Hold owstats. Exbegpies elSthe88 ph)pcesses can be

LB RSB ER B EEOHARIE o % o o7

pol yBgComplex easicenattion sudthertht i s prepared. The drug to

be eﬁ‘ﬁr%pﬁté' oeqs | pase SBﬁnfﬁgletﬂ'aéﬁérF besf\%éﬂ t@ﬁ @ IIJi&.e having
e added so

pol ynmer and a non-so vent of mer 1s .
opgosite €lestie chawges dopasta g@Terateearpmlsy te eamplRx thiptug deposited

oﬁrtﬁétﬁérﬁcle%rmlee&uﬁftot B@Se%cgg ﬁ%ﬁe%rﬁﬁﬁéfb@e n%rﬁﬂ?&ﬁ‘éj that will

I n patent docunents such

IS@tatEth@ daugs E3owlenyf thesplRRcessas A0 16 yngde watpntmoguments

& hoadg Sob@sed on the interacti on between two
col I'gids having opposite electric charges so as to

genefabaubipenysisn msthedEonpl ex that is deposited on
t he pAé diugl 8beténchpsulfiédB dissolRed anwaes ot at@@omfcsamiswe other

nbr ane t ha i sol he dr
oD, SLis B BSEH i1 3 0vtoD o P POl G R ST Re AL gl folvent,
s%tﬁh a@Bor]e'S(Q&Bﬁﬁcgﬁ}orﬁﬁhmteermvgh@llr@mmmmﬂéih turh eanmlslr fied it Water or
e encaps te | S | SSOl ve I N er,or .In S utl on
A SpRa AP SLReSR e Hre FuchHrtouMihyldbofio"Gnés theRecond
emlslmhusodfantéd dltlthersolvymtm wahinlal tradﬂlytnevem tha piastididet ableadissolved in

|Imlﬁ%}&] bylr%e$ Cgf %S?%po?a(tloﬁ o?n(B(tr ct hc%g nggfﬁﬁn@gr[qtg:}’o%p&les are

S1on i urn’e Sifi
obtalnaah dla&q:tlye byfitratioh vt eapotion k-xemples pf thesegoragpeses, cagiatsio be found

in t&%g\(,h{g%g tsﬁl:ﬁggl‘?§4699gg1thl s second emulsionis

AT ed e solveht in ‘which the polymer and the
pl asD) Simptererpisien anethods: ved in is elinminated by neans

of eYﬁé’@r{J d l%‘eﬁ?:‘ép&?f%t h e ef B {h@%%lﬂ\}ég%re dissolved together in

mcrocaps l'es are irectly by filtration or
agsyiighln salvenh . Thisxeaiipe s enulsifirdsie water«ds @8 epudsifigr sejutipe, such as

pf)l?\HﬁW alcghdl,] a‘ﬂmd e &@Enlg QGMFH? l?st élﬂ%% RSevdSordtidirer b@@(trac@))n The

| e emil si on met hods: drug to be encapsul at ed
rqulgnq, BIGRREPSURfIRE Hecoyared tqy\f'g@t'%ﬂ & dvisgorpewplasHydhase fProcesses

carfalso be found in patent documents such as US 5,445,832.

E) Solvent evaporation methods:

The drug to be encapsulated, the polymer and additives are dissolved together in a
suitable solvent. This solution is evaporated and the resulting residue is micronized to the
suitable size. Examples of this process can also be found in patent documents such as GB
2,209,937.

EXAMPLES:
Example no. 1: Preparation of microcapsules of simvastatin with gelatin and
carboxymethyl cellulose by means of complex coacervation processes.

Solution A: A 1% solution of gelatin in water is prepared and the pH is adjusted so
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a suitable solvent. This solution is emulsified in
water or in an enulsifier solution, such as polyvinyl
al cohol, and the organic solvent is elimnated by
evaporation or by extraction. The 25 resulting

m crocapsul es are recovered gy filtration or drying.
Exanpl es of these processes “can also be found in

pat ent docunents such as US 5, 445,832. E) Sol vent
ﬂ@@%ﬁéﬂ%@”%ﬁf?ﬁﬁﬂﬁ@%‘ ‘The drug to be encapsul ated, the

pol yBBlutichng: Atitier 1198 Sortien Gf $9alune dakteg@inkey| icBllufose in water is

sui t gbl e _sol vent.. This Lon IS evapo ed_and t he
Rbah ALY B e P e o ah el t GRaeE e 7 abl o
Si ze10(ena P b@stionfA arku H)OpﬁIDOMJtloaB ¢ Fixebant 6eaed tad0°C. 1.2g
al et 8%?1"% nn gl%rdi%gl:sga ubﬁB d?xt}ﬁ' rgeigagldpeego%#er is dispersed and
nsllum;mamtmbsewed hthg edHaisi adjusied toch® by xyearisofladdiab | acktis ecid. It is
ce . .3 o .
iyl SSREIE, 0P SRALE B RS fRp i Bhatea to 10°C, this
tqmmmi:red)emgdnalhampmfwrs;'nnatupub@wm s & a §0%asolution of ghwjeraldehyde
int\?at&rls ghiRat er than 7. Solution B: Another 1% sol ution
0 odrum car boxymet hyl cellulose in water is
pr epdhedesuling Isespersion igdfitiest &y swanhaef Berray sdrggg.alobtaining a

n{?é'r Qp&%@ \fvcilé?@ogtalnlg]g mgfmvﬁgﬂaﬁ'ﬁ' on A and 100 m— of

U|on are m xe eated to 40C. 1.2 g
povvd@h's @'W%H‘Pl PewapRis giregidispgrsed in pibcontaining 58%\M@f|1 ester of

PEJFIA Wlﬂﬂ%n%@%ema%ngic%ﬁi@r(EPﬂ)/éH&QsaHéQaéd&Hh%nde(bﬁA ratio of 1.2.
observed, the pH.is adjusted means o di

addi ng
Exaaplecne,2: P ’elP"I"aV%" °frﬁl'?TPﬁ?9§é‘69%ﬂfo‘%!F’V§§ﬁaF'F|W1§‘ 9?1?“'1 by means
oh§iripléitodervation &b@é@;sbge solution is cooled to 10C,

thls erat ng, mai ntai ned for another hour. 1
9‘1?%%0:5‘ 8?'?%"8‘%%?%@?35? ehyde in water is

addedoo Bl Ghehig eslutioni &g takeDERS i1 o of @odﬁ?resimbas\,,t\dmarswispersed
S I N obt.al nl n a ..M CclrocC S €, 0 [ .
Ui SRR ooty iR st e PR3 it i SEREd soluton of
squind gulfates indvatercdré yddiaids v &srrasidtained ahder ctming foni1rguB&id 0.5 mL of a
h ' t ' id
o e Wl a BT O ol o of 1 5
Exaniphe fanoed mlcrmpuieaaiemllexﬁed‘rbsc‘r'iltuaﬁqmswlasmadoﬁith water and dried
inSd {BEAGIhAVER Tl S{g@‘g b&h&é}% g}ﬂéélfm cilo'%aﬁi & idmke

coacervatlon proce |on gelatln in
wat efhe gespliting anierdcaps0le pewder ist dispersagl theptbnlnacwboqr@a«r@m 70% of

n&ﬂ@l éstef} o‘PfDUPQWtWan%PN@ﬁA%tIoQBb% di spersed therein.
e all

the sinvastatin has been dispersed 30 nL of a
Example:na:&: Besparation of microgapsiies of lpvastatimwith pelyetindene glycol.

8ddeﬁl 1ob/J sdléno%f Eblg/étﬂﬁ@heh@?&ﬂ inSWats wnﬂgmf)@{:ulér \bagﬁt 3806b (PEG-

.5 L of a solution of glutarald
3@%&%59&?@%%@

6 g of lovastatin are dispersed in this solution by means of intense stirring.

When a fine dispersion without lumps has been obtained, the solution is dried
by means of spray drying.

The obtained microcapsule powder has a 40% lovastatin concentration and is
dispersed directly in oil containing 85% of ethyl ester of PUFA with an EPA/DHA ratio of
1.

Example no. 4: Preparation of microcapsules of simvastatin with cellulose
acetophthalate.



10

15

20

25

30

35

The formed m crocapsul es are collected by filtration,
washed with water and dried in a vacuum oven. The
simvastatin content of these mcrocapsules is 45% The
resulting mcrocapsul e powder is dispersed directly in
oi | containing 70% of nethyl, ester of PLIFA wth an
EPA/DHA ratio of 0.8. 25 Exanple no. 3: Preparation of
m croca}osul es of lovastatin with pol yethylene glﬂycol .

A 109 Fpsafiholboditn pestapitaziatedn y@&ﬂr i$ Rrepatesy S\ phsimvastatin
pEWN&ICAtE BUspERdEdin BEPDR. RIS soRESN ODhel resPfirRPSNispEnsién & dried by

of lovastatin are dispersed in this solution by means
mMeens At AREIYPr ri ng. Wien a fine dispersion without
I unp$hé1 abtalmes ﬁnla’@b@sm@povﬁdw iss@bperé@ndirextigin 6itlcontéininy 85% of

h b d m I
ofF§ iR BEPA Mo DR A RS Bfiont r at | on and-i <
di spExamgledinieC5t y Prepabatiore oot anIuro@rSﬁﬁésofofetdinynlvastatm with
e e T
methoddi{addie walér) acet opht hal ate. 6 A 2% sol uti on of

SOdI et,oph I i_n 1 Sy oo
g e s e (s
vusmsuy (loh) 0fTh‘e7 a@émtlclgwomp@nfsvdﬂs prepated.ed by neans

of S@BBII%IIE% g%f stifasithalnged %IGuE&&ﬁ%%%eg?tB%gQg{sE@fed in 100

di sperse ctly 1n ol contalnin
"ésqféplumnPUFA W|th an EPA/DHA ratio of 0.5. Exanple

no §oluI3<fr?@aA 3 é?fhtBIm F’F&WQEB&&EP\@A)) iR Wé\’éi‘% ;%bélred d.

lacti c- yco Ic acid

V1 1 AR O SOIiP B agiiesh Som ANSCHTEST IntensegiiBgyto 1000 mi_ of

S§QI|dH¢9ﬁt||6btaﬁq|ﬂé33/ﬁﬁk%I éthiisignof PLGA | n di chl or onet hane
intrinsic 10 vjscosit V.) of 0.17

I( act @I%‘J'EIB‘BI ig, maiptpigedyra Plrpger CHII %’de' QGSS%IWRHQBH?“B previous

elgl_u&idhfforstwmmﬁis&b eliminB@ rhod oﬂ{he\ncnzm n E acet atC e ,Ti o
i ssq] ve 0 uti on ion C 0

Sor T g 0 spianSian BokdHen SBUAP RSt or | s

pr epAr@:dvdeiGI@ oblaire whithitis ovasBed nith adbd@darst! watkly tatiminate the

une (1; el D to, 1000 m. of 15 solution C
Vi ébn '?1 rllleéjl"glﬁ” Cee%ﬁ%ﬁ“&?i VWhile stirring is

mai nﬂ'be resdlting powtleroig elispersed alirectlysin pil sopthininyg 8&fg lof ethyl ester of

BRI DL 0 oS 0, B T e et o
| yopBkampledno. 6: Preparation of microcapsules of simvastatin with carnitine
and polyethylene glycol

A 10% solution of polyethylene glycol in water with molecular weight 35000
(PEG-35000) is prepared.

5 g of simvastatin and 1 g of carnitine are dispersed in this solution by means of
intense stirring. When a fine dispersion without lumps has been obtained the solution is
dried by means of spray drying.

The obtained microcapsule powder is dispersed directly in oil containing 85% of
ethyl ester of PUFA with an EPA/DHA ratio of 1.

Example no. 7: Preparation of microcapsules of simvastatin with carnitine, vitamin E
and PLGA, triple emulsion method (water in oil and in water.)

Solution A: A 10% solution of camitine in water is prepared.

Solution B: A 10% solution of PLGA in dichloromethane (DCM) with intrinsic
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A powder is obtained which is washed wi th abundant

water to elimnate the 20 excess PVA and is dried

under reduced pressure. The resulting powder is

di spersed directly in oil containing 85% of ethyl

ester of PUFA with an EPA/ ratio of 1.5. Exanple

no 6 Preparation of mcrocapsules of sinvastatin
carnltlne and pol yet hyl ene glycol 25 A 10%

V§6<P5d¥ () A P- 1&51"9@%?9'@!?@0@@%9@61 ISiPFERRER%er Wi t h

nol egdlutidn ©L1@ Gtlof PHAGtatid BFR>1 IPHORBMIrSE RIcEBR! £6 dissolded in 100

?H?S|nv§u%at|n and 1 g of camtine are dispersed in

ML SO R i on by neans of intense stirring. Wen a

fi ne20intipsfrsdiution Widrdeniisifisdrpssdiaien leenmebiiofistdndenetirring with

d ns of i ng,. ...30.
B oA T Rmretud e B s B bt atisnetin iiBo m ofa
1%§olmnombwmng~£é% of et hyI ester of PUFA with an
i or Qe g 1Smabiaiatl Aol ufrent TR AL e ine previous
eanioALiGtwothours te etiminbate roostivbthedCNIwat er in oil and in

wat e I 9 t] - nitine in

wat e'ri—h‘%nstﬁg rggdlt%@dgﬁs %@ ég(g &eﬁ éggwf\’%iwg/?iol ution of

PLGAA mlcmoah$tde eopdpaiscoftBOry whithhisi washedsivith Abundant water to
ei{hﬁ‘a‘t:éZh% %%Lygi/ﬁ%dqs &rgdallzi\ge} %‘apéég ;%%@?% itn%n agh 0(9 o%%&

of vﬂ'h%tfﬁsﬂl'ﬂEQ amep@apeulsmwdeel@aﬁ § sighviastatim goncgptrasion of 25% and
I%dé?ée‘arﬂlr@ctlyzlg offeobinf@!asbd bty 85ter SsA f/vitﬁ’gn 'Eﬁ’A/DHA ratio

sol ution by neans of “intense stirring wwth 5
off-2ra Turrax honogeni zer. The resulting emul sion | s in
EkatnPleaid. 88 Pfdpafhtion of dErothpsillesiof dinkaSeatiHtan@ MéthBMlic acid

in water While stirring is maintained, a nitrogen
ceRPYRISt i s passed through the previous emulsion for

two hoyr& difvashatini a?ratsas;maéd of 160 enLDSN sCBpensubrh of Eudraglt FS

52 i SrRESBE TR & ot o ChEebe aeidibany) mnacryic
agb _lang amdtt:jwvat:@ratd) mmtdnejbtamumgah diné Baspexisios. sTrB‘u‘&l am@t_el_ Ir(]plastlmzer of
ri er. ce ressure in.a va n e
ineer]lS ST PRt e AhoBos RV |
concéhe raultmg so$pedSinasdried by mesmeofspdydiryiegt [y in oi |

Nt $he 1y Rg Hhigbodlll ndiiiePls GhodtEdMhcht P8l SRR 8% of

ratio ara
ethytesterayd PUIFPewithf as ERAAtAratio . a mst hacr yI ic acid
copol ymer
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10 g of simvastatin are suspended in 100 nL of a
suspensi on of Eudragit FS 30D(r) (30% suspension in
wat er of copol yners of nmethacrylic acid, nethyl
met hacrylic acid and nmethyl acrylate) until obtaining
a fine suspension. Triethyl %%trate (plasticizer of
20 the polyner) is added to tthis suspension up to a
concentration of 5% The resulting suspension is dried
by nmeans of spray drying . esul ting mcrocapsul e
pO\r/:lder- ASpr@r@faeéP%@dl ﬂirﬁﬂfdtioME%HE/r%iw_trﬁiHﬁ;( ngl isgﬁ‘%g@fup of a
et ester o n ratio o .

P rcom Ao 2 N STHERA! Y EaErsid Bolylnspturated
fatfyl éd‘@(l;lu IFA)ﬁndgﬁdﬁoWsOfesa:onﬂinspgrEﬁilmt onapolysiengndm statin.
oi th a hi cont ent S
pol yen b rRpBaueh i fudion G SRR shapsiizgd in that

trm)l’-rpFAsjellmygsttoltImé’rnagae sedky.mer and a statin. 5 2. A

h Gl I
ohas TR oE b ALl o607 1 Hrpuous e
chanactesized. in Ahphaheraé’ehm dal sélected| &oimorthac gorum rtg)nmstlng of
t th
%ﬁi&ént!@ﬁl%@w tﬂ#%o%h%e 8?%(6'% %g@ﬁ&ﬁ@%@ﬁ& fh?récl?a e
ei codapkmhaenaceutigal tprmulation crasotsting i noy c,of dbe dreyious claims,
cﬁér%t:férr&éd tlrlﬂﬁ{a?‘?tfle aﬂ(gl ﬁster of pbﬁ*A”@%%@c’t&ﬁho%Qﬁ%r@&ﬁ @Bnsisting

accord to any previ ous
o&ﬁ%}f/bmeéhylz@r@pv bt“b{h?Stt?W@rdT"%We?eg‘leéf?Ofof PUFA i s

sel est ell draphtdiRicar RRuRBBA sdcbifing & aﬁwaflthe Rﬁ?éhwbs claims,
butyl esters or m xtures ther eof .

Bwap izt e AMatr HlemBtatino AT SR FhgTaD 51@95% Ronsisting of

sRIGtAINS ObdddiBtin, CaVzRedtil | Zzﬁdrvlastahhat ceh@asiatad,i Npravastatin,
are sel ected frogét he_group consisting of 15

regyypsietia of mixtpeesdeeeP-n fluvastatin, atorvastatin,
Cﬁ” Ga?A q:téianmaA@erlﬂMalstoanhumtlon rmumﬁ & iany(ijf the xdremetm claims,
ereof . .6, - ar maceut ornul ati
chagefze d i FEHONEE (et he itoRppSled Bf SfthR % k@lected
frool ythrer grawgd | capsistieg mo€ r polapslafses polyasryktesns pplycyanoacrylates,
pgfg%gc?cth%q :I( %rveﬂlﬁﬁ @ol ix réggweg%ofp ol yesters,
ycy es,

yacr y oac
poI ygachk Imnarrueeeutlpel Soemhgdtleneaogbviﬁm to eny rfxtherpsevious claims,

cBé\%EFe?&e%?n hdt tHQﬂJoer‘?&“éda%ﬁb th@ il o"&ta &H SFquﬂihQQs S8lected

any o € previous clai nms aracter
freBl yther EEaupi nePnsifdingi cofocagiatin. escaﬁbomthﬂgell%ose algmates

c§ﬁ£%€én‘:‘a% p%emst h&hﬁlr eélﬁlwshf&b%r&; Ig'ﬁleﬁ\wc@ilulose cellulose

car ul 0se, carrageenans

ag@t@phﬁglat%t hpydr@)@{grgp)dsemeﬁymeg%%ﬁ opthalate, methacrylic acid

cHF&IWbFseREUer%éﬁ@ cebhyl gse dﬁﬁetﬂﬂl@ﬁmm%@ﬂﬁcrylate copolymers
propyl methyl cel l'ul ose phthal ate, methacryl i

(%\egraglt% g@otpmﬁyp)garp@eangﬁtt@)(l@ef_hag%ptg)copolymers (Eu ag|t® RL and

RY) ety Asdigipesicudidpdipmeryaid €optMaérg B8 hdixtures thereof.

8.- A pharmaceutical formulation according to any of the previous claims,
characterized in that it further comprises an antioxidant, preferably vitamin E
acetate.

9.- A pharmaceutical formulation according to any of the previous claims,
characterized in that it further comprises carnitine.

10.- A pharmaceutical formulation according to any of the previous claims,

characterized in that the microcapsules represent between 1% and 60% of the total
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(Eudragit(r) E), trinmethyl amoni umet hyl net hacryl ate
copol ynmers (Eudragit(r) RL and RS), lactic and
glycolic acid polyners and copol ymers or m xtures
thereof. 8.- A pharnaceutical formulation according to
any of the previous clainms, _ 30 characterized in that
it further conprises an ant|3&|dant preferably
vitamin E acetate. 9.- A pharnaceutlcal formul ati on
weight PfIheforBUIaHgN-of t he previ ous cl ai ns,

cgar GZL@L bﬁéﬂnadétutlbéﬂfohﬁuléwﬁ tB@dSoerQ'ﬂbl aiﬁ'sofCl?érbrbinﬁﬁs claims,

.- ar | Ca I Oon accoral ng 0

CfRgCisens dnangl Higngmoust of it fiberaxigteny h sy mhiCapsules is

camprii@e:dgamsu/i/mhn #paad e&u"/? bt wle@tht 1;9feaa1db|§iwétwéeﬁ heand 40% by
total Wwel { the fornul ati o

wofi i eiae e Sl Weiori i B Rl Rinsis any of the
previlpusA phaimaceuticdl foandletiorz adcdrding tataryhef theggratioos claims,

cRBieBR 5% TREVELAE wP aulGn PorsRERLIKY S cr IR AT purty
eASedng G(B’Ama@tytestarmfd?laEAon to the total weight of

the Wgc%’ QﬁHéc%%u?éZrﬁrm@taR&? fhg t%a!mJ 8F Y BVl claims
according to an t Fevi gus ¢
cbhéractecized iin etbial nt twramertdwmsesw tplaséaclzegiaddmwe eoft thef polymer

A g, S o OF SR
C&@&)M‘MQW@‘%@W grixtutes tpereol.ous cl ai ns

char ggteni zpdrhicduidhl 'fBrnfndm‘étfd?'neracﬁem?ﬁd St%S a"f\y of claims 3-13,
&ast icizer additive of | ymer, ‘preferably those

ragtelnéf—‘%tﬂf@amedﬁtl@Petvgeeﬁnéad@@ap%f@ﬁmlﬁ@cg# #ifhdocosahexaenoic

a@n@n§b§hbﬂ9eop$et%bﬁfofwbnd gitrate, butyl phthalate or
m xtures thereof. 14. pharmaceutical formul ati

accorgi nfny JOHH‘}‘aB‘P“ c‘-’ffa'm?s PEgViops Ca‘fﬁﬁa&f‘@ﬁcieél}efj n‘n that the

niitratapdife I Alspensieh WReenehSaifBe NbRessit Cgalsiinl éapdules for oral
g cosahexaenoi ¢ 15 acid 1s conprised between 0.5 and
min{gratioRny f or rul ati on of the previous claims,

char a6t & forraalation bbadrdinheo chiim rnécapsatterisetsipethat tha soft gelatin

Enea u% at end %n goatu%el atin capsules for oral

3%%\ N 99T g=q “fornmul ation according to claim

15, characterized in that the soft gelatin 20

capsul es have an enteric coating.





