WD 2006/ 017698 PCT/ US2005/ 027815 NOVEL STATI N PHARMACEUTI CAL COVPCOSI Tl ONS
AND RELATED METHODS OF TREATMENT [001] The present application clains the
benefit of priority of U S. Provisional Application Serial No. 60/599, 543,
filed August 6, 2004, U S. Provisional Application Serial No. 60/623, 518,
filed Oct oB¥209601768804, and U.S. Provisional Applicati oRCHESIAH02TKS.

60/ 655,982, filed February 24, 2005, the contents of which are incorporated
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These suspensions are substarMEETHQDsméTREAmMENdbd effect, effective in
smal | vol unes, and readily bioavail abl e. BACKGROUND OF THE | NVENTI ON [ 003]
It has been clear for several decades that el evated bl ood cholesterol is a

maj or risk fgooyr quhe?ws&ﬁ&pyhéaﬂaﬂ ¢laighis IRt honﬁWfWBrBfoﬁ%iéﬂales have
shown that the ris D events can be reduce pi d- Iomerlng t her apy.

Prior to 1@8911‘5“"?91\93“!34 HPO@’W%@%AN&%%ﬁt%offu%swg@‘ﬂﬁ%a* Applicalightial Iy to
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(chol estyram ne and col estipol), niéotinic acl ni acl rates and
probucol . Nnfdra56;982 dilyd Feabruaryjf24;20@§,ah¢ cantdntseaftvehi¢heare incorpordtertheedifii cacy or

tol erabi | i%f Pl bot@. V\Illttlh .the introduction of lovastatin (MEVACOR(r); see
U S. Pat. eleenss ?éf rFWég first inhibitor of HMG CoA reductase to

becone avail able for prescription in 1987, for the first time physicians
were able to obtain conparatiyel Iarge reductions in pl asma chol est er ol
with very few adverse effectsFIE[Lm INYdD to the natural

fermentation @bﬂduct tot aﬁﬁﬁgok,{ae el Sﬂt&{érrﬁaseg%rsﬁs a variety

of sem -synthetic an synt etch ucta i itors,
i ncl udi ng stitinsaJheseisnspeEDBGRET Jubstantially fi8e oParty. fOMeffek;tM&s:ﬁ’M)l,smabr avastatin

sodi um sal t I{alp wglb eleblu S. Pat. No. 4,346, 227), fluvastatin sodium
salt (LESCK?_ ?s,ag BAGISOPY 0. 5, 354, 772), atorvastatin calciumsalt
(LIPITOR(r); see U.S. Pat. No. 5,273, 995) and cerivastatin sodiumsalt (also

known as rivastatin; see U.S. Pat 177 080)1, The HMG CoA reduct ase
I nhi bitors descri bed abov@W@R&WQFsmME I@Nass of conpounds whi ch

contain a noi @by&‘m'l@ﬂas%gn éleMQO?&Q@aP&ZQﬁgﬂF %Eéﬁ%&pﬂéé@@&%&rol%& st as

either a 3-hydroxy lactone ring or as the correspondlng rirng opened
di hydr oxy major risk factor for coronary heart disease (CHD) and many studies have shown that

the risk of CHD events can be reduced by lipid-lowering therapy. Prior to 1987, the
lipid-lowering armamentarium was limited essentially to a low saturated fat and
cholesterol diet, the bile acid sequestrants (cholestyramine and colestipol), nicotinic
acid (niacin), the fibrates and probucol. Unfortunately, all of these treatments have
limited efficacy or tolerability, or both. With the introduction of lovastatin
(MEVACOR®; see U.S. Pat. No. 4,231,938), the first inhibitor of HMG-CoA reductase
to become available for prescription in 1987, for the first time physicians were able to
obtain comparatively large reductions in plasma cholesterol with very few adverse
effects.

[004] In addition to the natural fermentation products, mevastatin and
lovastatin, there are now a variety of semi-synthetic and totally synthetic HMG-CoA
reductase inhibitors, including simvastatin (ZOCOR®; see U.S. Pat. No. 4,444,784),
pravastatin sodium salt (PRAVACHOL®; see U.S. Pat. No. 4,346,227), fluvastatin
sodium salt (LESCOL®; see U.S. Pat. No. 5,354,772), atorvastatin calcium salt
(LIPITOR®; see U.S. Pat. No. 5,273,995) and cerivastatin sodium salt (also known as
rivastatin; see U.S. Pat. No. 5,177,080). The HMG-CoA reductase inhibitors described

above belong to a structural class of compounds which contain a moiety which can
1



open-acid, and are often referred to as "statins." [005] Salts of the

di hydroxy open-acid can be prepared, and in fact, as noted above, several
of the marketed statins are adm nistered as the di hydroxy open acid salt
fornms. Lovastatin and sinvastatin are marketed worldwide in their |actonized
form [006]WHAWSMIBS ri gl yceridemic effects of omega-3 SCTASRYSHIBISSh oi | s
are well established. Anounts both above and bel ow about 1 gram per day of

onega- 3 0|I fr ser riglyceride
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| evel s, andpéxeacudqandeaseﬁbotdﬁertdalioamutauhDL pI asma Ievel S (See e. g , Harris,

Wlliams, dn, 22, (Supp 40- 1 |

dose- responsetdbé] atlgﬂ S Rf fhe é’i}fyéf@gﬁgfm ¢ QHCI??“’(S]P an‘f‘h ezs

triglyceri %‘odeoswarwmf@meaaahad arb hrAnisiedd L9 cﬁh&cﬁoﬁf@ﬁeﬂ'a@id' syl sensitive
to chronic i | consunption. Kris-Etherton a Crcul ation.
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conposi ti ORSaHRut A%, Scrddbe VLBLA16dEpIAMA4 151U RRkie8hdrde BHMALL . These
phar maceuti cal conpositions are readily bioavailable. Notably, because the

phar maceut FE¥ pleswpleusls (Ssas-goftlarrie Wilisans, Glin. Eawdioli 22, éﬁmvhé@all 40dl- as the
maj or ing g%]s Vv t:g n¥ r ol em c effect
due to the%ggété?h Atdg AV nég;ﬂrgie Peh&é)ﬁ%e%%ﬂ g\?l Qgraggégrf{lmnded daily
dosages of uugimadelomhng (Plostprandiabtriglygeddemid 1scearmgml13 sensitivees cldanic as per AHA

QU|deI|nes) portion ther, . The n C I ses a

suspensi on, tngga— OHfSP%SPB‘Qgﬂ%og 'ggfeﬁ‘%f’ef{f’{)r&rcu n%dO% Ioﬁ[éygl}statl ns in
onega-3 oil . }007§9pecwflmilsﬂﬁi’é3ﬁéhﬁﬁ&*oﬁskﬂd%dtdlﬂl%&dg@'foﬂ%soiﬂe%%d suspensi ons of
anor phous and/or crystalline particles of one or nore statins in an onega-3

oi | . [ 0010FntnueHE eXithion Pmm@rcqywmé@h stetin Phaongseutical eampasitions thay nve ntion
conprise a I

anorher - oqanr aiaed e RBRRY: srbfRLEY ARl SRR FbHe | T oo
an onega- 3 ingmhents thaki enhamce theranghypmhoﬂaetemlémlc ffDoP e6Labin7 698

PCTI US2005/ 027815 [0011] In another enbodi nent, the invention provides a
phar maceut i cal

SUMMARY OF THE INVENTION

[008] The invention provides novel omega-3 oil-based pharmaceutical
compositions of one or more statins having unexpected properties. These
pharmaceutical compositions are readily bioavailable. Notably, because the
pharmaceutical compositions of the invention contain an omega-3 oil as the major
ingredient, they not only provide an antihypercholesterolemic effect due to the statin
active ingredient, they also provide recommended daily dosages of omega-3 oils (i.e.,
one gram of omega-3 oil per day, as per AHA guidelines), or a portion thereof.

[009] The invention comprises a suspension, or a heterogeneous formulation,
~of one or more statins in omega-3 oil. In specific embodiments, the invention provides
suspensions of amorphous and/or crystalline particles of one or more statins in an
omega-3 oil.

[0010] In one embodiment, pharma;:eutical compositions of the invention
comprise an omega-3 alkyl ester, preferably an omega-3 ethyl ester. In another
embodiment, pharmaceutical compositions of the invention comprise an omega-3

mono-, di-, or triglyceride oil.



conposition conprising about 500, 600, 700, 800, 900, 1000, 1100, 1200,
1300, 1400, or 1500 ng of an onega-3 oil with greater than or equal to
about 90 percent purity and about 1, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35,
40, 45, 50, 55, 60, 65, 70, 75, 80, 90, 100, 110, 120, 130, 140, 150, or
160 my of OHR2YPOHEBe salts of a statin(s). In another PERSAONBIBIS t he

I nvention provides a pharmaceutical conposition conprising about 500, 600,

700, 800, 900 0, 0 . . of .an, onega-3 oi l
with a corrposmoi]to gIrni%'lS %Fr é)%i%e:n%,ggeulg%é&&%ngggﬁ%eég%hg%?a(ggmcatpp\ and DHA and
T oo s A AR 0, O S0 o

: : , \ , . , or one or, nore salts o
a statin(sfT f‘%@d‘i&f W‘%%tmfw%ﬁ‘&@iﬂrém or qqﬁgl.tgapcﬂpg p_ﬁrcﬁ%ﬂpé,’m}'rﬁngal t of
pravastati gpodtN, 2,808 9190, BTHO DTS, 40085,38] 45,166, 68, 96 B BoNodal do, of

fluvastatin. In another embodi nent,  the salt is a negnési um sal t of

pravast at i A10,1130a438s K 180vion 46Cme of onerr moge salisof a stafin(s). Inaneothef pravastatin.
| n anot her ' ;g i y 131,10 .

enbodi nent ,e f &e}g{leﬂ?\;g}%tl?‘z)eﬂﬁ%?@%l&giagﬂ p %‘?%Ll%écagg?méogﬁgo%cc(?%ggiﬁg %Qoﬁﬁcorrpri si ng
about 500, 560®00,/10, 8&)000,900), 11610200, 1800, 14G0)0r 13EAAg of &iDénegacd 0il 500 ngy of

an onega-3 0jl with greater than or equal about_ 90 nt purity and
Sbout 1.2, 3 asompgsiflog el thgnor agpaliq8Pou BF piracitpA sl DG amgboy 757 o,
90, 100, 119),3,329).1018020,25030,35X0, 85, 5b695, 0, 6%, 70,7, 86, JPIG0, $1@tRAS. | N

anot her enbodi ment, the invention provi des a,  pharnmaceutical conposition
conpri si ng 1aBd40, Beor Kfans ofyme ogpore sabipol 2 stafings)- 1100, 1200, 1300, 1400, or

1500 ng of an a- ' ] . fd o] r yequal to about
30 per cent EPRNIRY ppdttst bhbbdingil GO Sk §RlgRb B Y phVRGHAE JROVT, 1200
45, 50, 55 an@Ber efiftbodinient, fite saBly a @lgiuh Balt ofifhfyastidf), InhBOtherletfhodihént, or 160 ngy
of one or re.statins.. [0014]. I n another enbodinent, the opega-3 oil is an
onega- 3 es S.altllﬁaﬁ'ﬁgfeﬁ'_é‘bl Sa‘ér?%B Y ;%ﬂ?ﬁ%ﬁ‘rﬁﬁ‘h@m&m’ thegalt i a-3 et hyl

ester. In anpbhhvaeliadinmbiher éhibodihém! thesdlSis cHystaliigef orm of a lactone. In

anot her enbodinent, the statin jis a free acid. [0015] In another enbodi nent,

the purity of [(¢H8ha- b wsther embpdimertgthe vantiop provdesaypharmacgutigabast about 50
percent by Juei,ght 828 bbAR S r o®M o0& 11966 1 hegSugo about 70
percent by C%Pgﬁ?n at reagt bﬂ'ﬁog?’ 6@@’ g@?g@t@ (gy()%i gm’, 22?’ 1I3§a’st dbout 80
per cent by onéf@fhhg oban ahedachait with greate8thap er epaal tolapowtedilgietcent purisgnatdner
enbodi nent , , t ri o] P s}er r OA: S s i s about
25, 30, 35_,ab9fgﬁ’ %’Eﬁ 45%%05{35,’ 9@8')%?3@5%%’ %‘@’7@’ Sg&ﬁ’ @3,3703%#%@59?)’ E; percent or
nore by weilght120! 1808040,180, o2 Y@ igBE bhe ot hire sAtihd. LD afbtheBRelddingGS it S Of
onega- 3 al kyl esters is between about 25 and abqut 100 3 WO 2006/ 017698
PCT/ US2005/veptiamsprovides a pharmaceutical composition comprising about 500, 600, 700, 800,

900, 1000, 1100, 1200, 1300, 1400, or 1500 mg of an omega-3 oil with a composition

greater than or equal to about 90 percent EPA and DHA and about 1, 2, 3, 4, 5, 10, 15,

20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90, 100, 110, 120, 130, 140, 150, or

160 mg of one or more statins.

[0014] In anotfxer embodiment, the omega-3 oil is an omega-3 ester. In another
embodiment, the omega-3 oil is an omega-3 ethyl ester. In another embodiment, the
statin is in the form of a lactone. In another embodiment, the statin is a free acid.

[0015]  In another embodiment, the purity of omega-3 esters or omega-3 alkyl
esters is at least about 50 percent by weight, at least about 60 percent by weight, at least
about 70 percent by weight, at least about 75 percent by weight, at least about 80
percent by weight, or at least about 85 percent by weight. In another embodiment, the
purity of omega-3 esters or omega-3 alkyl esters is about 25, 30, 35, 40, 45, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95, 99 percent or more by weight. In another embodiment, the

purity of omega-3 esters or omega-3 alkyl esters is between about 25 and about 100
3



percent by weight, between about 40 and about 100 percent by wei ght, between
about 50 and about 100 percent by wei ght, between about 60 and about 100
percent by weight, between about 70 and about 100 percent by wei ght, between
about 75 and _about 100 percent by weight, between about 75 and about 95
percent by WRIYHL7698het ween about 75 and about 90 per ceRET/H§20082IHS  or

bet ween about 80 and about 85 percent by weight. In another enbodi nent, the

it f W t b
el ght , Capi ROy wEBhE blini3tn BRERY sha BoyifoopeBlchy i BN ARE L0 Y
| east abou$0 #@ abeutd@ﬂtpemynt\w xgﬁlght tetwdeaabout&Dand alift ped perodntby wei g ht at

| cast abolbeRsbaureL ot g0 Gk D0 poran oy SR bepuRa ahedS A "wet ghi atat

| east abouibo@bl 003eERanby bylgn@b@%en foul Bamtl aBHRYS efteyoRdightby Wei ght, at

| east about 55 percent by or at |east about 50 percent by weight.
[0016] In W?%b%tr?osc?dl@rﬂbﬁ‘tt 90tPﬁ¥93’§|b|Y V\‘f‘é&%dglbﬁ‘i"@ﬂn by 89 andhaporP¥® and DHA s
at | east t wei ght, at
| east aboﬁ?é}wné per ﬁfﬁ@% %Bfmen@ st a out &éegégsen gy%ywe ht, at

| east aboualkﬂ(}tstaesrlsebrtut Q0 p@neenghy wexght albodt éﬁpercaﬁbytvveight,mteaﬂrabOMy WEI ght of

DA 15 abo g PRt B weigkt SRR gB5UT by i Y s ARP Ry B SORRIeeR4Y o5 o7 s

per cent bYWBi@hQ bt le@t abitA\ 88 percdtiBy welhe apleh bbou 8D Pelicoi by welidhe, 20 1dast
conposition conprisin EPApgnd DHA i s_between abogtgl| ZS%an ghgbout 95 percent

by vveljghtj about WRGTCeb By tveight, #hleast BbRt 79 ergent by veighls ahlspgisbout9dt ween  about
50 b
0 X S TSSO ot

wei ght, ween y WEI betweén about 75
and about “@Ehperddcastthouv\éﬂmcqntbjewmhm about 75 and about 90 percent by

wei ght, betwe 75 an bou 5 rcen ht r en about
80 and about g][é‘r?fl %’fix L&@%@E&ﬁ E%’ ft‘ﬁﬁiom}”ﬁg%gt)‘ﬁéf’g@mgdi ment ,

the oil comrehttlaeautmrﬁefdeﬁﬂ ByOweiEHe at deask dawaoq;eadamﬁy Wegheatqedst atyit Wei ght,
about 96 percent by wei about 92 perc wei ght, about 90 percent by

wei ght, ab@dipereent B met at)iﬂatt/@b@ﬁﬁ patsatttbya@@%ét&ﬁta oNt 8fleerpsnt byabout 75
percent by wihgk p 18P 81 BECED wRIVGEN BRI 18l cent by vl ght

about 60 per wel ght out y wel ght, or about 50 percent
by wei ght ethbmentttﬂlelbmcnipoﬁtidq cdmpramgtEPéranérﬂBdilndmlt 25,136, 40453 ester or

o £ Dita ot 8 8873 FaBh o0 et Weigly TR AR AR H agpnep 5
about a 10ehbédiiest, the oﬂ%n@b‘éhmrﬁ&ﬁiﬁnsﬁlg E?A]mfdabllm iobetivbi¥h dBlof 25adndut a 3: 1

rati o of EPA: DHA, abouyt a.2:1 ratio of EPA DHA
about 95 percent by weight, between about 40 and about 95 percent by weight, between

'n"')

about 50 and about 95 percent by weight, between about 60 and about 95 percent by
weight, between about 70 and about 95 percent by weight, between about 75 and about
95 percent by weight, between about 75 and about 90 percent by weight, between about
75 and about 85 percent by weight, or between about 80 and about 85 percent by
weight of EPA and DHA. In another embodiment, the oil composition comprising
EPA and DHA is about 99 percent by weight, about 96 percent by weight, about 92
percent by weight, about 90 percent by weight, about 84 percent by weight, about 80
percent by weight, about 75 percent by weight, about 70 percent by weight, about 65
percent by weight, about 60 percent by weight, about 55 percent by weight, or about 50
percent by weight of EPA and DHA.

[0017] Inanother embodiment, the omega-3 ester or omega-3 alkyl ester has
about a 23:19 ratio of EPA:DHA, about a 75:11 ratio of EPA:DHA, about a 95:1 ratio
of EPA:DHA, about a 9:2 ratio of EPA:DHA, about a 10:1 ratio of EPA:DHA, about a

5:1 ratio of EPA:DHA, about a 3:1 ratio of EPA:DHA, about a 2:1 ratio of EPA:DHA,
4



WO 2006/ 017698 PCTI US2005/ 027815 about a 1:1 ratio of EPA: DHA, about a 1:2
rati o of EPA: DHA, about a 1:3 ratio of EPA:DHA, or about a 1:5 ratio of
EPA: DHA. I n anot her enbodi nent, the onega-3 ester or onega-3 al kyl ester
has about a 95:1 ratio of EPA:DHA, about a 75:1 ratio of EPA:DHA, about a
50: 1 rati oWOR0@PATEHA, about a 25:1 ratio of EPA: DHA, almwis20s/02f31sl rati o of
EPA: DHA, about a 15:1 ratio of EPA: DHA, about a 10:1 ratio of EPA: DHA,
about a 7.5:1 ratio of EPA: DHA, about a 5:1 ratio of EPA: DHA, about a 4:1
ratio of Ebautpil raHB@ﬁEPé% aheut »1:3 ratiomk EBADHAp abaut 8 18 matip of i 0 of

EPA: DHA, Aorlat; {gtré H?*ﬁn Eﬁgm PA: DHA,
about a 1:1.5 ir{gxtloo o t&—gmﬁg@u r;ﬁgﬁg@en&%&%%ﬂ% gbout al:3
rati o of E@W@fﬁmegw aéibtbasteldlas abdﬁltaaﬁllaam‘omm aboutarvst Inatio efrbodi nent

t he onega-3 £ has..from ratio to
about a 1@‘%@%&0@ gﬁlﬁ'Ap oué églrau? 3%@3&’@58%1% 1:1 ratio
of EPA: DHAJ: 1fmmsmmmuu)mq %o&t a Bt Btib @fEmtDmA Ja'bl;uﬂ’aaIO Pradibo of EPA: DHA, from
about alopﬁé%oto bout a 1:1 ratio of EPA: fromabout a 5:1 ratio

to about & byt a SEHQUBHAEPN%%@H@%%”‘P Af BPADHA, a‘myﬁ al1lratio
of EPA Dlzm rafib mp}szq:maab%uéaf ekt JrBEPALOHA, Shokt %)E&%?@opéP , or from

about a 5:1 ratio to about a 1:1 ratio of  EPA: n anot her ’enbodi ment ,
t he omega- about@slt-‘elraﬁlp of iEPdaDHAa kbopk a ddtratio OERPADHA abbutabloLs ratiolf5 rati o of

oo of aRABER SRR Ztd plrPADEA Foa Tl EERATDA. Ssb"qotataei‘t “about 2
3:1 rati o lof ralib6f EPIADHA. leasithebabbdimest, the bilep# 3 @bter &M at | east

about a 10:1 ratjo of EPA; EHA [ 0018] The i nyent i_on provi es noveI and
unexpect edSGRRAsAToM akouka 9% @Etoﬁbﬂm‘t@énﬁa’ﬁ%O Pﬁw‘ﬁrﬁ%ﬁ@%?épﬂns These

medi camentgyMoabbRadi:| ¥tiBiod Rpak bﬁh‘ fom a El%t%%)’l m{?@mﬁt& ¢ rpdirfcanment s of

the invention contain an omega-3 ester- maj or 1 ngredi ent,
they not diADp. fiioteabant zaHd:1 ratiogo ebumoit eétleramb eﬁﬁiR‘Amfb,(ﬁomlabpm @5:lthe statin

ol s (i o a8 o 110Nl T BPRUSH Rl AR T L B X gl S8 ey o1 a
porti gn tElBﬂtlBHA ffr[oﬁﬁefb%htdmlaﬂﬁihabo&ﬁheﬁﬂaﬂﬂﬂgEPAfm{AI%&ﬁiﬁ abouygnt i on

prOVI es a salt, of a st er ennodi nent t present i nventi on
provi des a-Fhratiode a‘b‘?“é@isltréfl? H%g?g D%}-‘It]rv naﬁehembcﬁi@en}p Orega-dnbodi ment, a
cal ci um salster Bf oridpaVPstikyA lebter had aPTe@it aBGH a 1!9TatiGBPEPEDIERSA 1dabiabsiR0di ment, a

magnesi um salt of pravastatin is provided. |n another specific enmbodi rrent

a zinc salkl otiopf BRASDHA,] af least qm;va 84 ratiqofHRABEHA, sapbestfab@ut a@rﬂbodl ment, a
ool o um b SrFASHEET bR LR P AR RO PR, Ol o
EPA:DHA, or at least about a 10:1 ratlo of EPA:DHA.
[0018] The invention provides novel and unexpected omega-3 ester-based
medicaments of one or more statins. These medicaments are readily bioavailable.
Notably, because the medicaments of the invention contain an omega-3 ester-based oil
as the major ingredient, they not only provide an antihypercholesterolemic effect due to
the statin active ingredient, they also provide recommended daily dosages of omega-3
oils (i.e., one gram of omega-3 oil per day, as per AHA guidelines), or a portion
thereof.
[0019] In another embodiment, the present invention provides a salt of a statin,
In another embodiment, the present invention provides a salt of pravastatin or
fluvastatin, In a specific embodiment, a calcium salt 0}’ pravastatin is provided. In
another specific embodiment, a magnesium salt of pravastatin is provided. In another
specific embodiment, a zinc salt of pravastatin is provided. In another specific
embodiment, a calcium salt of fluvastatin is provided. In another embodiment, a

divalent salt of a statin is provided. In a specific embodiment, a divalent salt of
5



5 WO 2006/ 017698 PCTI US2005/ 027815 pravastatin or fluvastatin is provided.

I n anot her enbodi nent, the salt of a statin is anorphous. In another

enbodi ment, the salt of a statin is crystalline. [0020] In another

enbodi ment, the Eresent i nvention provides a solvate, a hydrate, a

co- cryst al WOPOEBy nprph of a salt of a statin. |n anBERES208HBG8Snent, the
present invention provides a solvate, a hydrate, a co-crystal, or a

pol ynmor ph @ I [ avast.at i L 0. ific

enbodi rrentl,’ljag&sagﬂ\?gp g‘?astgﬁg]?/soﬁr g%lg{:d' ;in%ég%%r;@éfb%}ﬂﬁéngrméa%gqfé rgrgdﬁlﬁ K of a cal cium
salt of pravephaisi fin arothgr embodithent, theaalo biestatipie ctystatlineenbodi nent, a sol vat e,

a hydrate, a -crystal, or ol ynmor ph of a magnesi ymsalt of pravastatin
i s provided. lI%ﬁz(gnot éPOtQ?Té’BﬁP_BEn RiCRt mven BPW&?‘E’:S az§°1Pf§’/tG’_raate, a co-
crystal, Opyg@atd 4], &fa polyzhétph P4 Salif aRfaBH AR AlotHer eRbeiRACRL. | N

anot her specific enbodi nent,” a solvate, a hydrate, a co-crystal, or a

pol ynor ph present inyertionprevades asplvate, ybedratatd ep-¢rystady end pidymorph ofia saltwsr

enbodi nment 'RV ny . - I y.mr f a

i val ent " sarepacin? ghivesfhuty 8 £lieied iboflpeal Bsotvle, B ARERIAL, 2 ) oy
a hydr at e, ora padymonphifih calcinmesalt of pravaspdting$ pravided. alneanbthesdpecifit pravastatin or

fluvastatin js,.provided., | not her enbodi nent, the solvate or hydrate of
the salt of® °d1'5f%ﬁ?W?Y%e’&%&ﬁ%oag‘?'cwiﬁta RbER Miamﬁ‘?s"t“ﬂéal%édvate or
hydrate of piabsstaimlit pobided. Flabihbr dpecifit ¥mbadilneRtCa sd104e W hydfut@aRbher

enbodi ment, a pharnaceutical conposition or a nedicanent conprising a salt
of a st ati prystal, or epely@errhiof a zingsal of prAtAsHtipismrovideds Ha anether ppecife

conpositio : ' t I.Si i o-crystal,
or o pol y Py bRy RNER e5loRA of RpUBl iyt OO SR E
phar maceut floedstatin dnproegidéd. dn another emeebidiodeme atsolvatepa hydratg, acosalstaf era a hydr at e,
a co-crystal, or.a ol r ph of salt qf stati.p an n onega-3 oil is
v devt. pemahot Bl o nanovidr Tpasbtaife BRGARERE pr ovi des o
met hod f or solp4teRetyidfae, @ c6akystablor @ polydiorph oflaQfdvaldnt bdlt sFppdashatiggpodi ment, a

met hod for preparing a salt of a statin conprises: (a) conbining a statin

and a sal t flpyastaginis pravided: i apether esnbodiment.dbg splvata ordiydeste of thasalt @ sai d
tatin; : t ' : f ' ' th
crbod ment Soth S arflpHoRt 1ot enbRidhert o Mifmebtyline iMle b ded BROT 1T

in step (ajptatimis dogstadlineal kal i netal salt of a statin, such as, but not
limted to, statin.sodiumsalt qr fluvasfatin sadiumsglt. |In another
enbodi nent , tﬁgﬁiﬁl t niaﬁother emborgllment, aﬁlarmaceut%a.{ composﬁlon or ame Jcament

comprising a salt of a statin is provided. In another embodiment, a pharmaceutical

composition or a medicament comprising a solvate, a hydrate, a co-crystal, or a
polymorph of a salt of a statin is provided. In another embodiment, a pharmaceutical
composition or a medicament comprising a solvate, a hydrate, a co-crystal, or a
polymorph of a salt of a statin and an omega-3 oil is provided.
[0022] In another embodiment, the present invention provides a method for
preparing a salt of a statin.
[0023] In another embodiment, a method for preparing a salt of a statin
comprises:
(a) combining a statin and a salt in solution;
(b) initiating precipitation of a salt of said statin; and
(c) collecting said salt of said statin.

[0024] In another embodiment, the statin in step (a) can be a salt. For example,
the statin in step (a) can be an alkali metal salt of a statin, such as, but not limited to,

pravastatin sodium salt or fluvastatin sodium salt. In another embodiment, the salt in
6



6 WD 2006/ 017698 PCTI US2005/ 027815 step (a) can be an al kaline earth netal
salt. For exanple, the salt in step (a) can be a calciumor a magnesi um
salt, such as, but not Iimted to, calciumacetate or calcium chloride.
[0025] I n anot her enbodi nent, a method of preventing, reducing, and/or
treati ng eMROEH76%0| est er ol levels (such as in hyper cRETES2085/A784F a)

at heroscl erosis, hyperlipidema, cardiovascul ar events and di sease

(i sease artio e bep ool iy MR M AU, RO RpBR) GROPET VL o

phar maceut ¢ateihm ©© apaghésivm saif, suchas [huescﬁrlitrmted\t@mhicﬁm dcetate oraleiomt i N need of
such preventi o , reduction, and/or treatnent. [0026] These and ot her
enbodi nment *described in greater detail in the follow ng detailed

descri ption. [@@fﬁ': Dk abdthér mdﬂ%na_ %%ﬂo@ﬁ%&vk&ﬂ%e leditifiglfa8d/Ar shows a PXRD

di ffractogram of 'a pravastatin cal ci um sal t Figure 2 shows a TGA
t her nogr anircatmaebr/@tvéghc&qsmoldwe&(mﬂlgamhype{cbdzg}rolang@s atherosdiesosis,an | R

spectrum oﬁ %ﬁl ? ?H@/agc%!lag'ewnts‘f%[dfd}]segsggﬁm uné gouP%a:rélFUn Ws 4@ DVS noisture

sorption is ravas 31] Figure 5 shows
a DVS noi scaneheowmn events, s bmonarp hﬂérydiseﬁseph%ﬁedréﬁrbﬂsc\ﬁﬁdhswseﬁal t. [0032]

Figure 6 sho of Ihe ercent, i mpuritj.es om several ,pravastatin
salts at ZBmé\@ﬁﬁ?ng‘ﬁW %rr“}aB?:lmﬁ?l ?@%@%0{ ei?‘ieé?né lfB(ﬁ'aPCg‘éP @aps. [0033]

Figure 7 shauénafindieed oPﬁuchB&v@xﬁfoﬁ%Hudﬁ%ﬁ%ld]drﬁ@a&ﬂeﬁfn several pravastatin
salts at 40 and 60 degrees C over a period of up to 26 weeks. [0034] Figure

8 shows a PXRI9086 f rEiesoepdathesembodiments greedeseribed i grgatendatail in the035]  Fi gure 9

shows a DS uvastatin calciumsalt. [0036] Figure 10
shows a T(ﬁll{o r%%do%mgt (H uvastatin calciumsalt. [0037] Figure 11

shows a Ranman spectrum of a fluvastatin calciumsalt. [0038] Figure 12

shows an IR spectrum of a i |.ci 039] Figure 13 shows a

PXRD di ffractogram of a pr%ﬁ@mmﬁﬁﬁ{éihéﬁ abit A). [0040] Figure

14 shows a DSBobimer "Eighd M sBbwa PXRYVAGE HacioBradPeNesihvitafiabhlciud@lti t A). 7
[0028]  Figure 2 shows a TGA thermogram of a pravastatin calcium salt.

[0029]  Figure 3 shows an IR spectrum of a pravastatin calcium salt.

[0030] Figure 4 shows a DVS moisture sorption isotherm plot of a pravastatin
calcium salt.

[0031]  Figure 5 shows a DVS moisture sorption isotherm plot of a pravastatin
sodium salt.

[0032]  Figure 6 shows a plot of the percent impurities from several pravastatin -
salts at 25 degrees C over a period of 26 weeks in vials and gelcaps.

[0033]  Figure 7 shows a plot of the percent impurities from several pravastatin
salts at 40 and 60 degrees C over a period of up to 26 weeks.

[0034] Figure 8 shows a PXRD diffractogram of a fluvastatin calcium salt.

[0035]  Figure 9 shows a DSC thermogram of a fluvastatin calcium salt.

[0036] Figure 10 shows a TGA thermogram of a fluvastatin calcium salt.

[0037] Figure 11 shows a Raman spectrum of a fluvastatin calcium salt.

[0038]  Figure 12 shows an IR spectrum of a fluvastatin calcium salt.

[0039] Figure 13 shows a PXRD diffractogram of a pravastatin magnesium salt
(habit A).

[0040]  Figure 14 shows a DSC thermogram of a pravastatin magnesium salt
(habit A).
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WO 2006/ 017698 PCT/ US20051027815 [0041] Figure 15 shows a TGA thernogram of
a pravastatin magnesiumsalt (habit A) [0042] Figure 16 shows an IR
spectrum of a pravastatin magnesiumsalt (habit A). [0043] Figure 17 shows
a DVS noi sture sorption isothermplot of a pravastatin nagnesium salt
(habit A). WOUWEP1788gure 18 shows a PXRD di f f ract ogr am BETASMOH2ABISAt i n
magnesi um salt  (habit B) [ 0045] Figure 19 shows a DSC t her nbgram of a

pravastatin 6 20 shows a TGA
t her nogr am of gmgr a\l?%"ﬁ t ﬁhéws %@ﬁ@ﬁ@é@ J(fﬁe%%g%nmfg?ﬁ Bltgure 21
shows an | Rabip@gt rum of a pr avast atin magnesiumsalt (habit B). [0048]

Figure 22 sho PXRD di ff acto ram of a pravastatin nmagnesi um salt.
[ 0049] Fi gur etﬁ;@ﬂs h?RD 8 16 fp*‘a@?)‘f*‘é’i?&%f“éﬁ?"ﬁ‘%%‘ﬁ@?@m salt.

[ 0050] Figyse 24 shows a TGA ther rmgr am of a pravastatin nmagnesium salt.

[ 0051] Figure 25 shows a PXRD diffractogram of a pravastatin zinc salt.

[ 0052] F| gur e[0263]s hdtigurg lbshpmeNngam:@fsomupm wothermplohofa pravastetin, [ 0053]
Figure 2 Eﬁh jmgram of a pravastatin zinc salt. [0054] Figure
28 shovvs an spec rumof” a pravastatin zinc salt. [0055] Figure 29 shows
a Raman spect joo4d]of fagmeasahmaaaRXRDrﬁ:fﬁaabgram[dT@&ﬁévaElatjmhﬁgﬂ@iuﬁhmﬁ a DVS
noi st ure s&r@gébgn isothermplot of a pravastatin zinc salt. [0057] Figure

31 shows t bility data (percent |actone) of several pravastatin salts
at 4 degrees (o4 005f%urEI19unsw@@nsb@H&ma@am%tfa%«a&xmﬂafagne@ﬂﬁfsfaﬁnt | act one)
of several ravastatl n salts at 40 degrees C 59] Figure 33 shows the
stability &B()percent ot her degradants) of several pravastatin salts at

40 degrees C Lﬁ ks t§he \?H%A%ery_lgxa{n%'}%v%la 1991@1%11;%@?%&?% her ei n,

thefollowngterrrs W ng respective  neani

(habit B).
[0047] Figure 21 shows an IR spectrum of a pravastatin magnesium salt (habit

B).
[0048]  Figure 22 shows a PXRD diffractogram of a pravastatin magnesium salt.
[0049]  Figure 23 shows a DSC thermogram of a pravastatin magnesium salt.
[0050] Figure 24 shows a TGA thermogram of a pravastatin magnesium salt.
[0051]  Figure 25 shows a PXRD diffractogram of a pravastatin zinc salt.
[0052]  Figure 26 shows a DSC thermogram of a pravastatin zinc salt.
[0053] Figure 27 shows a TGA thermogram of a pravastatin zinc salt.
[0054]  Figure 28 shows an IR spectrum of a pravastatin zinc salt.
[0055]  Figure 29 shows a Raman spectrum of a pravastatin zinc salt.
[0056]  Figure 30 shows a DVS moisture sorption isotherm plot of a pravastatin
zinc salt.

[0057] Figure 31 shows the stability data (percent lactone) of several
pravastatin salts at 4 degrees C.

[0058] Figure 32 shows the stability data (percent lactone) of several
pravastatin salts at 40 degrees C.

[0059]  Figure 33 shows the stability data (percent other degradants) of several
pravastatin salts at 40 degrees C.

DETAILED DESCRIPTION OF THE INVENTION
[0060] As used herein, the following terms have the following respective

meanings.
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WD 2006/ 017698 PCT/ US2005/ 027815 [0061] The terns "cardi ovascul ar event(s)"
and "cardi ovascul ar di sease" as enployed herein refer to coronary and/or
cerebrovascul ar event(s) and di sease including primary nyocardi al
infarction, secondary myocardial infarction, nyocardial ischem a, angina
pectoris (iWPW6EIPII6P8unst abl e angi na), congestive heart Pairiuszes03sidden
cardi ac death, cerebral infarction, cerebral thronbosis, cerebral I schem a,

oS et afHRRE < B TRl b SRS AR Y Y

at her oscl eemplogediierdih eferad coharyanl/Rf te@ébrowkalareuent(¥)y eeddigdasd | nfarction,
ischem' a, angina pectoris and/or heart failure. [0063] The term_
" cer ebr ovadciiding ryimagy, myocard ‘EWBCFCP@“@WH“Y‘@P@F% éfc’ﬂﬁllibé@é?ﬁ@glal ncl udi ng

at her oscl e'iseﬁén%a%g th?eét&tlg @m@aﬁm&wa@g@%@%@m&@a cer ebral

infarction, cerebra nbosi s, cerebr i schem a, stro or transi ent
i schemi ¢ atcaré@kdeatlp Goshial mﬁarqun Cmnbthmn@smlogmrad: Esahfrmla;trd@sam: hed,

sat ur at ed kyl, cyclic or non-cyclic hydrocarbon having
from1l to s(‘J‘hca %g 'k%%l&ﬁwlﬁéel?epresent ative saturated straight chain alkyls

i ncl ude net hy[0062] hyThe tampmmdary mdﬂy.lﬂl“j{éase" (@A@))mtsyinm@cdlﬁemh,reiafsdot he 1ike;
whi | e saturat ed pbra Chegﬁ Is | ude | sopropyl, sec- butg , I sobutyl,
tert-butyl ISF%SST)’é‘ﬁ]l“a FFQSIFP ecm@ﬁam@dpramw wyeeHdial n at | east

one doubl eu%cﬁéﬂ gcgcﬂg% RRtHESAs AR faafoon atons (also referred to as

an "alkenyl" or " rpespectlve l'y). Representative straight chain and
branched al kWB]S | teme"@tfrbycb\@wﬂardpp@pya&aﬁn}ployelilbmmﬁmt@ but enyl ,

i sobutyl en nt.en t I

2 et hyl -2 58 G sy pRER oS e e o sxB¥bei ariy

repr esent atcereBrthlfaild:tgiﬂI c@élﬂalﬂhmm@oﬁﬁ ,aoebrllisehesif strokd, and/ockeansient vl enyl ,
propynyl , utyn 2-butynyl, 1-pentynyl, 2-pentynyl, 3-nethyl-1 butynyl,
and the | |1§9 emﬁéé?%éent ative saturated cyclic alkyls include cycl opropyl,

cyclobutyl, ¢yl pe“l&llé&l nfehfd QEt?diM{tchﬁﬂgrﬁrQﬁchE& k@turabbll dr@mtsaledr at ed cycl ic
al kyl's |nclude cyclopentenyl and cycl ohexenyl, ‘and the |1 ke. Cycl oal kyl s

are al so r elkyl, celictos npr-epdlie hydrocarbem havinafrom te 1 garbeyatomss, and i ncl ude bi -
and tri - f h as a

cycl oal kyl ﬁ{e’g {]dt{ﬁreg C %@HF ?r{l{e&glrnag ﬁ%@(%%é?‘ yﬁ%@x& p%&&g,ﬁnéﬁo nor e
aromat i c (slmlntyb,m I][Hit?l]}tlhd megxké;avhlﬁrs@nmdtémbr@whemalhyls thwl ), seccar bocyclic
rings. e, used in the ornulations to

refer to uﬁ’é‘ﬁd? ﬁe’ t’P%ES"]Opﬂ%ty]ué%cﬁt?‘ﬁgf%msaW@ %&Yiﬁ °°§3’j“bﬁ $8hel y

adm ni st er ggle J6@EESripIR bbA®bet@EdH dHjibAthiteh afdnsqRISo RiferfdANtS agrPOUNdS  OF
active ingredients in addition to a

“alkenyl” or “alkynyl”, respectively). Representative straight chain and branched

alkenyls include ethylenyl, propylenyl, 1-butenyl, 2-butenyl, isobutylenyl, 1-pentenyl,
2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2-butenyl, 2,3-dimethyl-2-butenyl, and the
like; while representative straight chain and branched alkynyls include acetylenyl,
propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-methy1-1 butynyl, and the
like. Representative saturated cyclic alkyls include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and the like; while unsaturated cyclic alkyls include
cyclopentenyl and cyclohexenyl, and the like. Cycloalkyls are also referred to herein as
“carbocyclic” rings systems, and include bi- and tri-cyclic ring systems having from 8§
to 14 carbon atoms such as a cycloalkyl (such as cyclopentane or cyclohexane) fused to
one or more aromatic (such as phenyl) or non-aromatic (such as cyclohexane)
carbocyclic rings. “Alkenyl” can be used in the context of omega-3 formulations to
refer to unsaturation.

[0065]  As used herein, the term "adjunctively administered” refers to the

administration of one or more compounds or active ingredients in addition to a
9
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9 WD 2006/ 017698 PCT/ US2005/ 027815 pharnmaceutically acceptable salt,

sol vate, co-crystal, or polynorph of a racemate or stereoisoner of a
statin, preferably a salt of a statin, either sinultaneously with the sane
or at intervals prior to, during, or follow ng adm nistration of the

phar maceut Wh2906/013¢88ept abl e salt, solvate, or pol ynor phPEF/URMPHEEHAt e or

st er eoi sorrer of a statin to achieve the desi red therapeutic or prophylactic

ef fect. | | ion. Fatty
acids (al s%ﬁ%gggﬁc%%}a&g%r gie"’esam éés’%%hts %%Wam é Q%;gt%érte carboxylic
aci ds and ateeeomoa@sofa sgetin, bzcﬁﬂ@blpa salhédmtgttclttwnsinsmnoaslymthahar acteristics
of the car bon ch gGort I 0 fatf'[qﬁ aC| S. hsgrg? {}B about 5 carbons and
are typical’f% eggmpgw PORE firmenay fellowing gdminiskationafthe oy ahout 6 to
about 14 cahbensewticdllpicesthisle sdlly pbloat, oy pSQfdéf;ﬂltdi'd rade@age siliterddidoaiet Yy aci ds
have from about .15 t0.24 or. nore carbons and al so be saturated or

unsat ur at e@fapﬁtlp&ﬁg@;evp therdgsized, theapentis ar Pfﬁphmﬂéﬁ@e%r nore points of
t t
unsaturation, [O(%GY' NGpr4 1d§’9?,rEQﬁt&1ﬁc§rfﬁt dm%ﬁl%%ﬁﬁx%ﬁq?‘a gggs y aci ds

"pol yunsat ur at resp tlve ol'yunsat ur at
(LCPs or Lcdewdb'ﬁé)ls rﬁapmamgs 26r “cﬁree M&yactda’f)lambuxyhc adscandnare ¢lessifiedt ant

I nventi on. 6./ i.d t.er, fatty
acids, etc. (r%e "] %ee#’flﬁ‘g&n antwgwrh%a%gmudfg%ﬁafégrbﬁ %%?5 L fﬁ?l 22, 23,
24 or nor e ¢k haves praottesycartns enddre @?ﬁdﬁl’lﬁlka&ﬁi‘aﬁﬁ MediginwhaingBity addkdi um chai n"
mono-, di-, tri- gl§cer|deg esters, acids, etc re deflned as havi ng
about 6, 7hage frgma put 61te abau 14fgrb0@§ran§4ar a!ﬁﬁﬂt‘mﬁﬁ; Long ghaiw fagtyt ur at ed
or unsatur aaEﬁg have 1i¢th bG35 B 24 Q" ore calibons arnﬁ'magl al's%q{e sﬁlﬁﬁ’tedeo?rt ers, fatty
acids, etc. are defined as having about 2, 5, carbons and may al so
be satur atuagatorated nindongenfay acido 068 may\ktrmlem gmwzmmtd of unsatiiration,

"nmono- di gl yger des' refer i re risi bot h
nonogl ycem%v é nsedtoéﬁ e%sern?o unsaﬁ’#%‘ﬁ ‘{@'ﬁé%&&?ge lrgﬁag?m @g Long
mono- di gl yaﬁamtjﬁlyuﬂsaﬁ&mfdtﬂy)aci‘dEmCWbr(ﬁC-EUFaﬁ)l}ﬁeﬁngOmtlﬁow&rbtfnsa&pr ylic and
capric fat tl}/ ﬁCI gs in the formof nonoglycerides and diglycerides. Certain
m xt ures of4s® &inyteBt ipYRetionnq i gl yceri des may be specifically stated as

mono- di gl ycer ijdesy) a@EQﬂéjéHaﬂl”tn%th%l Pﬁ-ﬁél%l%ndb@\éﬂ&fs'ﬁﬁy adyBy)ercdigl ycerides can
conprise ot her spécies such as, for exagy}b82 tr| yceri dés and gl ycerol.

[0069] LC ngﬁmd%ﬁrl@vmtabgdrlﬁzlﬂlad&oi%hm ,t%eZ gtrmgnecarbanqurm}bn of
doubl e bon | C clature that
is well- k%@%&t o&nﬁ%d’s%e% %?nglrel%&g’% {ﬁ?m Na ﬂé%{: t?lgélg%grlaggg%} 1JS’t WO series

or famli esfay adids, etBUEAﬂeﬁrtédpehaiMigJabmntG 8,301 11002,aB, éhist ddehohl endond

closest to the mefh end of the )
may also be s%.turate or unsaturated “Short chain” mono-, di-, tri-glycerides, esters,

fatty acids, etc. are defined as having about 2, 3, 4, or 5, carbons and may also be
saturated or unsaturated.

[0068] “Mono-diglyceride” and “mono-diglycerides” refer to a mixture or
mixtures comprising both monoglycerides and diglycerides. A non-limiting example of
a mono-diglyceride is Capmul® MCM, which comprises a mixture of caprylic and
capric fatty acids in the form of monoglycerides and diglycerides. Certain mixtures of
monoglycerides and diglycerides may be specifically stated as mono-diglycerides
according to the present invention. Mono-diglycerides can comprise other species such
as, for example, triglycerides and glycerol.

[0069] LC-PUFAs are categorized according to the number and position of
double bonds in the fatty acids according to an accepted nomenclature that is well-
known to those of ordinary skill in the art. There are two series or families of LC-
PUFAs, depending on the position of the double bond closest to the methyl end of the

fatty acid: the n-3 series contains a double bond at the third carbon, while the n-6 series
10



fatty acid: the n-3 series contains a double bond at the third carbon, while
the n-6 series 10 WO 2006/ 017698 PCT/ US20051027815 has no doubl e bond until
the sixth carbon. Thus, arachidonic acid (AA or ARA) has a chain |length of
20 carbons and 4 doubl e bonds beginning at the sixth carbon. As a result, it
is referred@y068176980: 4 n-6". Sinilarly, docosahexaenoi ECEESWOFTIMIS has a
chain length of 22 carbons with 6 doubl e bonds begi nni ng vm'th the third

carbon fro h and. is. . th desi gnat.ed Anot her

i npor t ant lgg}&ﬁ‘ei’ X‘L\”&’ﬁ subep: a%?ﬁd%@% a%ﬂi‘%ﬁ sl}aﬁlﬁat ed (20:5
n-3). The élﬁiﬂTEn%ﬂoﬁﬁO &d¥Bons’ aaaaaau@eb@{debemﬂnmﬁé SiRANGARRA! Xsa [ 0070] The
bi osynt hetic ways for n-6 series) and -3 series) fromtheir

respect i veresalg itip eafkrroddp gs 5 65 tSimdatly, Emoswaa@om Qﬁrdd&Hlb)rhaaﬁd
d LCP
R o 6 S 0 65 L RIS PR, BL LIRIT g | LCPS are

the C18 fa are precursors |c pat hways, for
exanpl e, | tlmxieehyt efdléidAs s Hesdgrdteddahtm-3"i AMthmMpbﬂﬁit&mPBFAaszl ds in the

The hes pabkageniions spodEPe) ShEnicdesiaded L0 TN Rmh el 44 oyt |

radi cal s e%ﬁgafy”aekﬁs@duﬁé@ gacbl A glyceride is such an ester of one or
nore fatty aC|ds W th 2,3- propanetriol). If only one position

of the gl ycer O07@ackbs Oﬁmﬂ@waéhwasys dartAch (-0 series) andd DHAf(at3spriendi d, a
" |

1 gl ycort aitdheit ReReBi CeS orebirsdrt e RV, GRSNAE BloBRHBhphd Blbatfbion .
esterified smpstdmd ateawell umderstood. Thusi qhgtompmd@t L@Ps aterthaCy8 f;alttyaeldmthét i's

produced. A ceride s called. "sinplel if all |ed |tions
ont a1 A IESPRR ficie PRsvriee pRuRys for cmble BRI QRREOERas ar e
i nvol ved. @a:alh@slabﬁiubmm3h%)acﬁpﬁﬁh@h 6ipitheva fmdlagihmmedﬁ (18“3@1[@ n the
third position on t ycerol backbone is ond to a nitrogen containing

conmpound g@gbﬁea@glo%ln&&gﬁgé)geﬂlpné Pati¥a¥nol ami ne, inositol, etc., via a
phosphat e est 1Tr |1g%n)§,%§{d% ﬁ%{mﬁrﬁ?ﬁﬁﬂr@' E)Béf?q?aﬂa% & hﬁgdfol assified as

| ong chain (f or nore car I'um chain (from
about 6 toalablmls Algiymldbmsnguphamemrabifngpdsmdsrhéatfymtdf mﬁrglyt&rcd(t,a,éhed t her et o.

0072] Typicall 0 r.ci al |y, avai.l,abl e cerides conta in
rouat s | oF bgpend iR AFGHT o8 pokithd G I ety Brkbae e re SEEHERLVREY Cont ont
For eXarfp|a‘¥atty6acilpQOﬂbﬂ&gﬁdeﬂﬁe'(lﬁipﬂ)duceﬁki@M@g@snlibhs @ds&ﬁﬁ%‘% AB, Sweden) can
conpri se about 0-65 % nonogl ycerid % di gl yceri de, and up to 5 %

triglyceri d@glycg&g'?g]prw}@ed,@géefrﬁdhtbqee pesitiqns o6 thelycemt asestgrifiedwith wo t ypes,
the n-3 (023@%‘3% %x)i ?fd%‘eér ‘a‘?ﬁtﬁfﬂexfo[ QELRGRNA W iR & cAftdgd and the n-6

(or onega- series Ived f
"simple" if all esterlﬁed positions contain the same fatty acid; or "mixed" if different

fatty acids are involved. A phospholipid is a special type of diglyceride, wherein the
third position on the glycerol backbone is bonded to a nitrogen containing compound
such as choline, serine, ethanolamine, inositol, etc., via a phosphate ester. Triglycerides
and phospholipids are often classified as long chain (from about 15 to 24 or more
carbons) or medium chain (from about 6 to about 14 carbon), according to the fatty
acids attached thereto. ‘

[0072] Typically commercially available monoglycerides contain varying
amounts of di- and triglycerides in addition to their monoglyceride content. For
example, a monoglyceride (e.g., Akoline, by Karlshamns AB, Sweden) can comprise
about 50-65 % monoglyceride, 25-35 % diglyceride, and up to 5 % triglycerides.

[0073] The “essential fatty acids” (EF As) are of two types, the n-3 (or omega-3)
series derived from alpha-linolenic acid and the n-6 (or omega-6) series derived from

linoleic acid.
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linoleic acid. 11 WD 2006/ 017698 PCTI US2005/ 027815 [0074] An "omega-3 fatty
acid" is a n-3 polyunsaturated |ong-chain fatty acids (n-3 PUFA) and is
defined to include any carboxylic acid having at |east 15 carbon atons and
having at | east 3 non-conjugated cis-unsaturated bonds, the distal one of
which fromWYR&'%@#1 98 end of the fatty acid chain bei ng ACoamseesdomstsveen t he
third and fourth carbon atons. The orrega 3 fatty acids therefore include

Cl6 --C24 al k L agld C | Si.ng. 5 duble |nt elast
doubl e bond i gdbﬁ%tat‘g% %%?%%&Yﬁ‘élgt K po %ﬂo%% from t he
met hyl end (98 PUFA) had isydefinédtodicude. angeﬂB&lyllEhﬁﬂmhﬁﬁg@ﬂemgaarﬁoﬁ atty acids

I ncl ude steari don C .aci %Fags A, C18: 4 ei cosatetraenaic_acid (ETA C20:4),
ei cosapent ZSiapd 4aving gt %"Wu@e&&ﬁdg’éﬁ%’ﬁfeé@ﬁﬁ % thedigalompaf c22:5), and

docosahexaqiihdrsaeind n(e@Men&:g?ﬂlé Yattyfa@id chhif ‘Bell?tg 1RARE bRfwee ﬁne' YERid on,
al pha-linol enic acid (ALA :3) I's considered an onega-3 fatty aci d.

Terms such feusthcabon atoms. TIbPiAmeé%rﬁdatb’ @td@&eeﬁor@ﬂn@wq%m 3Cpidlkanaindcide® not
Cesor L oe, WA BAIELS Bl Boft! eyl S5U9ERRS BHUKESLL RS g
f at L y aci ﬂ&ndfmfthdabetyﬂbimeﬂtomﬂ&rmﬂhy‘dlth@bf&efm@labfdldhgmorfega 3 fatty acids,
such as those n fish oil e eal) fat, cod
liver oil, [é‘ﬁgg Srﬂ.ft"“t?ﬁi’~3 f%i’eaégia g@?‘tﬂcét 9%&8@&9@. 3) 18499y pean

| eci thin, e&@éﬁ%ﬁ%xci&dEET&m Q6RasentabAliE 858 BEA, ed and flax seed
oil. An onega-3 fatty acid aéﬂ;iso be derived m genétical |y engi neered

sources s uéhccégpemaamg@qid Opa ) axg]e@cos@hgcaenqnp essd @HAeC2%6). Foxat
Bi ot echnol 4 7 |
conpr 1 o1 ng Bt B Brvendlnd dpneToo QIERAR AL, CLES) s BRRReA ag, 2 2™ 014y

esters, or omafga;}a-fﬁ‘tymaiﬂo Ienﬂs such@s “EPAYT gidyDHA téshotesspedienst dmegh-3@ill , €. 0.,
d liver, oil, wal huts wal nut oil,

mari ne manma eal ) fat an
wheat ger m“‘Bﬁll flo nﬁ’t%ﬁﬁé’z’é &’hﬁ‘?hFr S@B?ﬁ%wt % dor Prampleetriscaridss) g‘glyg?ﬁiﬁéan

derived oi Ir@nogggégldggrfgegggdpleg@m §OARPN bean derived oils, butternut derived
oils, seaweed derived oils, flax-borage oil, and flax seed oi|. The Epax(r)

(Pronova Bi oc&036] ASpmisgard datty actdmg&ucte smmthgtlcaqr@a@raélfyacmdng ombega-3 onega- 3

oi Il s which Si t he
invention in Iuglg éﬁ%ﬁ?s%lgsee no q-lnS1Ht ebé? S&I“# e onegf@%z S&hfﬂ? 3 et ed under

t he tradendiver dilyeghintsi ané (walnut Clipwleatsdmrodll raﬁeseedlma;)soylwad ldEilhmpvaTM (Tillotts
Pharma AG s of esters, fat

t t
triglyceri é@‘g’er o mg%gg)lrnf eR0s puteryuty, sewae édlafg”‘a?&%? E ‘4\'@0[?%%“% esent
i nvent i on. aEﬁrmégfmtecnaecf‘i’r@ﬁh WERtRARSnEbaed Surea R a3 tRSSRAR phis. f at ty

acids may be

See, e.g., Frasier, et al., Nat Biotechnol. 2004 May 16.

[0077] An “omega-3 oil” or “omega-3” is any oil comprising a source of
.omega-3 fatty acids, omega-3 esters, omega-3 alkyl esters, or omega-3 mono-, di-, or
triglycerides, such as fish oil, e.g., marine mammal (e.g., seal) fat, cod liver oil, walnuts
and walnut oil, wheat germ oil, rapeseed oil, soybean lecithin derived oils, soybean
derived oils, tofu derived oils, common bean derived oils, butternut derived oils,
seaweed derived oils, flax-borage oil, and flax seed oil. The Epax® (Pronova Biocare
AS) brand of omega-3 oils are preferred. Other omega-3 oils which can be used in
making pharmaceutical compositions of the invention include, but are not limited to,
the omega-3 oil marketed under the tradename Omegabrite® (Omega Natural Science)
and Epanova™ (Tillotts Pharma AG). Certain mixtures of esters, fatty acids, and/or
mono- di- triglycerides may be specifically stated as oils according to the present
invention. For example, a mixture consisting of omega-3 esters and fatty acids may be
considered an omega-3 oil according to the present invention. In addition, one or more

components may be specifically excluded from an omega-3 oil according to the present
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consi dered an onega-3 oil according to the present invention. In addition,
one or nore conponents may be specifically excluded froman onega-3 oil
according to the present 12 WD 2006/ 017698 PCTI US2005/ 027815 invention. For
exanpl e, an onega-3 oil may specifically exclude esters, fatty acids,

and/ or nmondY0 &i%/01769%| yceri des according to the present PCHRESA05/037815As such,
a conposition consisting of onega-3 esters, for exanple, is an onega-3 oil

according to .the.pr | I,0 0078 "0 a- 3 | .ester” may be
formed by {Wvgﬂ%ogsféregéﬁ@gt#&ﬁ%%' a(;riI m%){@égl!ﬁg% ‘Txcgﬁg e%?fsgla&ﬁ S (preferably
net hanol  oand#$mace- Jii- atglyeridériccadingad thePieseritdaiventiog AgQith, a Because

formation of lower alky] esters js generally preferred, the alcohol
preferably C?@P%‘t}oﬁ\leé?m%ﬁnﬁ 9? OQF%;I’] Sqtgré’cfﬁli Samipley SR OmeRaBELACERAINE A0 at ons.
More pref afcapds¥nt iht8tigd.cohol is nethanol (which reacts with glycerides to
formmethyl esters of the fatty acid residues) or ethanol (which reacts
with glyceri dE¥78b f4n ieneegayd allsyiester’ mayf bet fhrmddhyttyansestedificationchfes) .  Most

preferably 3 ' 7 T rm "arystal.line" used

t hr oughout op%é‘f" 35 ?é?*&c%%@gﬁ&g%%g{éﬂyé &rr@angg rcﬁgﬁaﬂéga%oflﬁ%gaﬁgé% Pl bed as

"weakl y cr ysiheihg agent." Bé¢caGREprnddtion o towet alkilodstersiie gederal B préfeived; ithedes, but i s
not limted to, a.salt.where e,counterion is Li, Na, K  Rb, or another
Goup | A caﬁﬂk(gpfeéﬁgblfb%f]veﬁ@m%@% "'QP{?‘HP‘? org, rt?ﬁ_cﬁ%’f’ﬁﬁtowi M%rq ncl udes,
but i's not plefehBl@dhd sleokdl _ﬁ%é&an%@ﬂﬁcﬂﬂ&&:t&@ﬂﬁk@&érﬂﬁs tSfoRf mekhl efters ST, OF
another G oup IlIA counterion. [0082] The term"divalent” is used to describe

t he oxi dat iobthe &attrasidgrsidueskorgthangh(whighdreaotcwitiyglycerigigs to form ethyl ésters ed t o,

My2+, Cat+ + Lo + r uti,cal conpositions and

medi canment gfégéa eﬁﬁﬁg%?%gﬁégpreﬁ%ﬁﬁesﬁg 0{]’1%&8‘561%re conponents "by

vol unme, " whi c[0079] heTle tarntl &drysiatineXsustdithiroughbutiee specificarionnad claimonent di vi ded
by the vol umf f the gnposition. This ratio may be

f all it .
converted {7 ‘51?’5?Ozjlgﬁpgsgg&%rs]a%gwgﬁﬁx8WPt§B’é‘g'of the total conposition vol une.

Such a quanti f0080RY Pheternbealkdlthe@l RE” Béhuded, But i9hot 1REkRIQH  a saltwhere Si Ml arly,
t he phrases "by weight" and "by mass" describe the weight or mass due to

one conponditcodntoriertid LiyNa, Ke Riepigmother Greup JA gpunfenione onponent s of t he
iti . ' ' {> : t f
Che tot al CconfBIP, (Bhd Sl Wi SR flebEe Shefled, $ROLVSEBRPIOPEMET S0°

the total co nass. e i ndicated
by "w w', ‘whesshg@eountenivn is Be, Mg, @2y 8 ot another GrgupdBAl boulttericner s

+phat receut | o B0 PTPRR] L1001 QL M LI O o B thasd A HGATE0! Y
and includes, but is not limited to, Mg?*, Ca?*, Zn**, Be**, and Sr**.

[0083] Pharmaceutical compositions and medicaments may be described as
mixtures of two or more components “by volume,” which is herein defined as the
volume due to one component divided by the volume of all components of the
composition. This ratio may be converted to or reported as a percentage of the total
composition volume. Such a quant{ty may also be indicated by “v/v” or “percent v/v.”
Similarly, the phrases “by weight” and “by mass” describe the weight or mass due to
one component divided by the weight or mass of all components of the composition.
This ratio may be converted to or reported as a percentage of the total composition
weight or mass. Such a quantity may also be indicated by “w/w”, “mass percent,” or
“percent w/w.”

[0084] The terms “pharmaceutical composition” and “formulation” are used
interchangeably throughout the specification and claims.

[0085] The term “E463808” is used to described an omega-3 oil which has a
composition comprising 46 % EPA, 38 % DHA, and 8 % other omega-3 oils (mass

percent) where the EPA, DHA, and other omega-3 oils are ethyl esters.
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[ 0085] The term "E463808" is used to described an onega-3 oil which has a
conposition conprising 46 % EPA, 38 % DHA, and 8 % ot her onega-3 oils (mass
percent) where the EPA, DHA, and other onega-3 oils are ethyl esters. 13 WO
2006/ 017698 PCT/ US2005/ 027815 [0086] The term "E681010" is used to describe
an omega- 3 Y POOGAI7EM has a conposition conprising 67.8 BETASHMOSEINS(ny/ g),
9.9 percent DUA (ng/g), and about 9.6 percent ot her onega-3 oils (ny/gQ),

wher e the EP. a are et hyl, ester 0087] The

terms "chem é&OWAst elqg g@‘“@tﬁt Bsffi?%fl‘?fﬁﬁl’e atnfmergéﬁeqﬂst”ﬁi gh‘?#aqw d

formul ati anm\ﬂs'tﬁﬁﬁntcbmpﬁsmg 628 percent EPREhipAL)] 9. D@mexctfnmel( ?@9 Qing@ybdutecover ed
API content) after 2 \F/He t 25 de reesﬂ% "Surtactants" and "a

sur f act ant 2§PercfR qthes Ofesa FQ?&IS) erg the ERA, aé‘!qct}b"r@@i?ﬁé S whi ch can
al ter the surhatestdgnsion of a li qU| din which it is dissolved and

I ncl udes, but I's not limted to, F ox | 20 stearate, polyoxyl 35 castor

o: |, I pol oxanfé10§7] poledepes ‘eh¢naicallysstal I Chmn@ﬁls’r@blﬂleérrafeeto plojwt hyl ene
40 St
0 R S35 BRGNS RU EUR) ”

pol ysor bat ?ﬁa&yemlaysbd@éa QoO0, po: oxarrer 331, po: yoxyet Eyl ene fatty acid
esters, polyox o r ol 0 o ane po yo et yl
pol yoxypr opyl B%§8]1800§“‘%? daS éﬁ%@%?‘g}?&l Rl toas | auryl

sul fate, sqiRklamp m%lﬁétt é’ézeattelstﬁé E\Lri‘a%@teﬂﬁﬂ%f&ﬂ&ﬁd mSQﬁlQh itei@m%'%@a' mtate,
sorbitan triol eate N- car bamoyl met hoxypol yet hyl éne

2000- 1, 2- desd @&M‘ts butriy petdimitedde, palyoxylefrstaatate, polypum IS%MOTsQl]ear ate, sucrose

ﬂ F?r;/?;[ g ti hgff\@ er,F &olyo&%tmxﬁ'eesgrbﬁﬁlﬁ &r{%tlm%%teara{t{ ggiy%ﬁ'&fe'ng E‘yﬁé’l&?{%&tm at

\d/t tamn E ldi’agxgtemtel,(p(pihm hahydieigenatédemtod , palgisoriyate, Eolyy@batbéOel 80, 1

<L%L;féﬁép@§w e Draiabicsst G e, belbrher ThansSomre i kg sl

D opy! ene. o Jog| TRt eﬁ‘i‘%‘r%evfﬁt’@k@ﬁ‘%‘é*‘m“aﬂeﬁﬂtﬁﬁ‘#ﬁg?y?e??‘éﬁ*;?r Labr i

1|944 (Olj eoypém@ﬂty@nemlygxmewlmslﬁoo Lc%ﬂmmd ISOdIBQZESQNYthdﬂed?dMEacr oglol |
cerides aurogl yco

goy( propyl )er@%ﬁ%cg’%%ﬁ%ﬁg é’é@gﬁ&% é)(%aur 0g n%gf% tef&@la%ﬁﬁme g‘)r‘%tem ycoIg y

| aur at e), saﬂbﬁamtﬂowa&aNadaebamogbmbﬂmxypﬁhmhlym glyEol 2000-1{2adistearEnt r ophase 152,

Lecithin Centyol 3F21 26 .glycerin, Oepal jsosteariqu PEG 6

i sost ear at &YISEs ¢ |stea{eﬂ§%yggl%&a@ar@%fvgqs%@%te tocopherq) gtt ZYétxaf Pl ur ol

Qe que Ofast iR, Bp1fReribt dybhelit! @Ak, uiRash, migutaah wxel w1 yoer o

trioleate
). lauryl sulfate, vitamin E, egg yolk phosphatides, docusate sodium, polysorbate 80,

S
P

dimyristoyl phosphatidylglycerol, dimyristoyl lecithin, Capryol 90 (propylene glycol
monocaprylate), Capryol PGMC (propylene glycol monocaprylate), deoxycholate,
cholesterol, Cremophor RH, Cremophor EL, propylene glycol alginate, Croval A-10
(PEG 60 almond glycerides), Labrafil 1944 (oleoyl macrogol-6 glycerides), Labrafil
2125 (linoleoyl macrogol-6 glycerides), Labrasol (caprylocaproyl macrogol-8
glycerides), Lauroglycol 90 (propylene glycol monolaurate), Lauroglycol FCC
(propylene glycol laurate), calcium stearate, Lecithin Centromix E, Lecithin
Centrophase 152, Lecithin Centrol 3F21B, POE 26 glycerin, Olepal isosteariques
(PEG-6 isostearate), Plurol diisostearique (polyglycerol-3-diisostearate), Plurol Oleique
CC, POE 20 Sorbitan trioleate, Tagat TO (polyoxyethylene glycerol trioleate), or
Solutol (Macrogol-15 hydroxystearate).

[0089]  Surfactants also include, but are not limited to, polyoxyethylene 20
sorbitan monoleate, polyoxyethylene alkyl ethers of the Brig- or Volpo series,

polyoxyethylene sorbitant fatty acid esters of the Tween- or Crillet series,
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ST RO,

Sol ut ol (Macrogol - 15 hydroxystearate). [0089] Surfactants al so include, but
are not limted to, polyoxyethylene 20 sorbitan nonol eate, pol yoxyethyl ene
al kyl ethers of the Brig- or Vol po series, polyoxyethylenc sorbitant fatty
acid esters of the Tween- or Crillet series, 14 WO 2006/ 017698
PCT/USZOOSN@ZﬁE@BmebIyoxyethylene stearates of the Cer ®EYnis200802784sr |
series, lecithin, poloxamers, d- alpha- tocopheryl pol yet hyl ene gl ycol 1000

succinate (Mta tur ted coljzed gl ycerides
(Labr asol , Elgﬁ’fyﬁ yengﬁ(ﬁm&@efﬁg‘%@fos ath%rl & 3 léﬂgxn@gl‘?‘@mﬁ‘g’ ci‘i‘hol ic acid,
deoxychol i @lpﬁ@-tddomdylmlybﬁmytehe dBoxlylobOobicsinari(Witath LE URPGE| TRGE);i d,  sal ts of
taurochol i c acid, cochal aci d poI Vi ny rrolidone, cocani nes,

gl yceryl §qtgr&’feg1pg yﬁ?%érg e%‘ﬁ; %‘P éégﬁﬁ’ét%“qlf&%f’hor\w apigd 8l ns,

| aur at es a@ﬁw@f@ﬁ&lﬁ%ﬁ@é&y&me |a@iHraﬂ&§’§ts oﬁ@gobzgaﬁnc Q@lh%ﬁx‘%lﬁﬁm a@r bitan
stearates, quatem um surfactants, sodium sulfates, glyceryl conpounds,
palmitic atsalt,*p ofi trnirdchelichsid, ehsicoohesic arid, pwﬂsefmlmﬁdmedccpdasuneﬂglyoca)ﬂl ves.

[ 0090] PEG n a ar e ed to, Tween
85(r), % %"F%éﬁ%g‘{éﬁ’gw@‘&%‘?ﬂﬁﬁﬁ : S S, gt c%"&r?}?ieﬁay be i ncl uded
in a phar rra@xeuin 1aa’ates,anmhpalmitafe§ sbitétan 'staatetaﬁ iqeaterni i s@faRtaatsesodivdn
facilitate Lc'i.l estlon or to duti i he fogrgégffect [ 0092] cge term "agueous
sol ubi | i t y*ulfalgseglyceryl compouns H“PWC‘Qsan ?FFV@HV‘?Sr?‘nd(?@?“b?'ﬁl ¥ itfat er at
about 25 deggiegisesC. unl ess otherw se specified. [0093] Acid-catalyzed
transesterification may be carried out, for exanple, by incubating a
triglyceride 09} on?Eé@gntawgswfa@m ing¥de biuhara not lunitedtoc Bieeai 8¥®ag t he

al cohol an pref erably under a non-oxidi zi ng at nosphere
and in thecl\’&é gﬁ%eang&r&n?%dé%%% one enbodi nent, the

trigl yCﬁI‘I deﬁm gmgci] al Slﬁm%anmmineanélﬁdegei} hphgfhalcélmbalabmbeﬁﬁbn ofiheit 2 hours.

I n anot her _enbodi the tri ceride/acid/alc m xture 1is maintained
at from abdtHeneRs: ggeé%%lf’ @é@‘@@ér‘lfﬁeﬁqﬂ“m%{eﬁ d-ﬁ g%?ﬁ Ctused to form

net hyl estersjonf etha@ah “aféoesolibRRly't efef b Mhetdolibilitg 8d Ressurddggause aci d-
catal yzed transes erification is tépl cally reversible, the al cohol

pref erabl y dP@nﬁﬁbeétﬂtatlahO‘é 25|dgerges exmdessotbervisespedified. r eact i on proceeds

essentially t f ¢ tion in

t he al cohol /aio@gﬂ;px ?de)—gﬁtglg?e%%g%{exﬁcgagn%aélﬂg%#afgA)(g%ggﬁmglg’g t, and nost
preferably m:lubaimg&%l@lycw&iegalnfroml dbouth)@Ca@hld)u't $509C1n atrﬂmtum:mm&nﬁn@ﬁlbon of HCl
i n the al coho fer I s, from ahou bout .150/

wei g, - o B 2 e B, SRRt SR isg CHRGPER i & ey be

pr epar ed b)ébééﬁéé SHuFaterBY éﬂe%b%ai%n kiR thif9cede/aciitiddhaPmixalb s refu:dly gaseous
hydrogen chloride into dry
for at least about 2 hours. In another embodiment, the triglyceride/acid/alcohol mixture

is maintained at from about 0°C to about 50°C overnight. Methanol may be used to
form methyl esters, and ethanol may be used to form ethyl esters. Because acid-
catalyzed transesterification is typically reversible, the alcohol preferably is present in a
large excess so that the reaction proceeds essentially to completion. Preferably, the
triglyceride concentration in the alcohol/acid mixture is from about 0.1 to about 15% by
weight, and most preferably about 3% by weight. If the acid is HCI, the concentration
of HCl in the alcohol/HCI mixture preferably is from about 4 to about 15% by weight,
and most preferably about 10% by weight. Such a mixture may be prepared by various
methods known in the art, such as bubbling dry gaseous hydrogen chloride into dry
ethanol, or adding 1 mL of acetylchloride to each 10 mL of alcohol (to form
approximately 10% by weight HCl in alcohol).

[0094]  Although HCI is most preferred, other acids may alternatively be used.
One such acid is sulfuric acid, which typically is used at a concentration of from about

0.5 to about 5% by weight in the alcohol. It should be noted, however, that because
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et hanol, or adding 1 nL of acetylchloride to each 10 nL of al cohol (to form
approxi mately 10% by wei ght HCl1 in al cohol). [0094] Although HCl is nost
preferred, other acids may alternatively be used. One such acid is sulfuric
acid, which typically is used at a concentration of fromabout 0.5 to about
5% by wei gi\¢O 2086/0%i698a| cohol . It shoul d be noted, howevePCTAURWOSHI®IGUse 15 WO
2006/ 017698 PCTI U82005/ 027815 sulfuric acid is a strong oxidizing agent, it
preferablyl n use ng reflux tinpes . e...greater than about 6
hour o - at s St ER TR enifrang peBh 1 isteBE e nd e LElone oty X081 ghey . o
at hi gh t e pedater €fn @bowt .6, hogfsh,ait Bigh chanttfHdnsYi cAgedatet thanadowl 5% bf 2
suitable acid. is borop trifluoride, which preferaply is used at a

concent r at #¥§Hh Bforfattg‘rﬁt%“”fsfltf m%d’éﬁyg eriexample o5 cohol .  Bor on

trifluori d@mtahl%%iﬂeiﬁ borbﬁ u&fﬁﬁ,ade R&lﬁf:l?ﬁﬂét%@abhh@%séd% a@@&% &&[fo% rifluoride
has a greater tend encgQ produce uhdesi rabl e byproducts 0095] In

base- cat al ylz@lﬂlttfpd?wé %lbb’fwecghtt irothe alpdml(ﬂmgatr@ugnde,ﬂlgwcvqnsms erified by

an al cohol r tance t he base
may be, lpmIil gﬁrhpq?‘e&ésgg%%gﬂré’flml gg%ﬁ géstlert}%ﬁde%&% “el ement al

sodi um sodndasiramg/bly;wdlﬁs, or pot a55| um hydr oxi de. Preferabl y, the
volumetric ra of r@f 0|I tQ]bas alcohé{inxture s at | east
about 1:1, an Ig‘ eé?aé%}’ﬁﬁ é{?BiﬁSteT cationyhe omegs3 AY isfransestestiene pase in
the al cohob, eﬁﬁicammasep&séﬂcembmca@aﬁsttmﬁm%& Me bhEmapBs gsrcat al yzed

transesterl'?'l cation reaction can be conducted at roomterrperature (i.e., at
a tenper at gramplé, Sﬂdlumraﬁbmdezmtasslmmthom@)elmntai sedivmbsadiung t 0 about 20

nours. oA\ FARRE VS b bl16 DRSS B E ROk LANBRMRNS bEahLam oact  on s

conducted a ure’grea errpera are. The
gl yceri de/ siedmbegiléahal mlugt&:b isatlletist sboupt: efmdatdstypre&rdmailmdt 1:0. ”Ehe t enperature

oSt pr of o ABRHEN LIS EORE HbeLBR TS CAT o AT PR M e of |

condenser pag-dathized H&mséﬁ@ﬁﬁdaﬁﬂn FadfidH an BBYorldcte@ Al remitenpSHMRI @b.Ur €S above
the boiling point  of one or nore conponents in the m xture wi t hout | osi ng

the conpon@ha mpatabire plefram pbout 29?1@3@0@ 258C) foyfrem abpet Q:tér@b@lﬁéﬁth@uvapor i ze,
th t th b
ey rise 'Aﬁfe&aﬁb§¥ "l l')é%—g%@@gi@cf‘?ﬁ{se ‘f\ﬁﬁq %écéﬁ?? 31% cﬁmer ature, thereby

causi ng the vapor 1o con into the liquid
m xture). [‘cﬁm?e]turagreategthaheommmmmatmm fication reaction, the reacting

m xture is pr ac, r non: oxi di zi at.nosphere, such as an
at mospher e coi@qegé ¥%¢H§F/&f°f’s‘§/°8ﬁaly§t $oLoR pbeﬁgr?ﬁpqg he&Feﬁéo Bonbi nati on
ther eof, Ustﬁnﬁéfrat&'é%h atABasABEUE AOFLY, ehord priefebdblyCfibr abdfut 70 to about 150°C, and

most preferably at about 100°C. The solution can be heated using a reflux condenser

so that the reaction mixture may be heated to temperatures above the boiling point of
one or more components in the mixture without losing the components into the vapor
phase (i.e., when the components vaporize, they rise into the reflux condenser which
has a cooler temperature, thereby causing the vapor to condense into a liquid and flow
back into the liquid mixture).

[0097] During the transesterification reaction, the reacting mixture is preferably
placed under a non-oxidizing atmosphere, such as an atmosphere consisting essentially
of a noble gas, N3, or a combination thereof, Use of such an atmosphere is particularly
preferred if the transesterification reaction is conducted over a period of time exceeding
about 10 minutes. An oil-soluble antioxidant (e.g., ascorbyl palmitate or propyl gallate)
may also be added to the reacting mixture to prevent auto-oxidation, and is particularly

preferred where a non-oxidizing atmosphere is not used.
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|

preferred if the transesterification reaction is conducted over a period of
ti me exceeding about 10 mnutes. An oil-soluble antioxidant (e.g., ascorbyl
pal mtate or propyl gallate) may also be added to the reacting m xture to
prevent auto-oxidation, and is particularly preferred where a non-oxidi zing
at nospher e W@ 206017%4%%d. 16 WO 2006/ 017698 PCTI US2005/ 02 p8This2do8088]s Onega- 3
al kyl esters include the ethyl esters of EPA and DHA. The E463808, QVEGA-
3/90 (K D Ph , d I ncronmega (Croda/Bioriginal) onega-3 ethyl esters
are several g@@%l a?é}nﬁﬂ%%lgﬁ egwcle&@? %tbyl[%@%f)}}ﬂ‘ﬁ‘e%@gémmnvent i on
conpri ses 463869 MIEGA - 3F90QRED Phartial, &ind Hcksndph (@rodm&‘ié}.&ﬁz/orh a2} Omega-3
oil. In one enbodi nent, the suspension conprises solid crystalline

particl es @hylgsierscire sayeral exemplary pmagasd alkyhesteys.i n an onega-3 oil. I n anot her
enbodi nent, t us | GAERE | I rticl f one or
nore salts o@ggﬁst g@l} ?(%?mi n a%b%‘%‘éng%% EA %?"ﬁ. » Sﬁgg)gg?%grrm rﬁﬁglgsl cﬁgnt , the
suspensi onstatin{grin sesmsgd-3 dil. hr greteaibodineent et saspensiomomnpivesisolidar ti cl es of one

or nore salts aof a statin(s) in an. o a:3.Qil. Also included in the

present i n%ﬂ?‘ﬁ%p%@eﬁ’&(ﬂﬁﬁ&@\?ﬁ i?g? °€%§?§H§?)t“i‘ %Sme@(ﬁﬁ‘ll-i Iyang tispensi ons of

one or Nor gnbedithentOthe Suspbididntofprikdd s81id ous C?Bhicléé'%%ﬁ‘e & mBRshisOn of said
|

one or nore salts of a statin_js is solubilized in the omega-3 oil or in
S

anot her coffbyaHs)dn an prae anpther qoahodimentythesuspensionaomprisessplidii nent
the prese stg@é?&ﬁd é%'ﬁd%‘a}ﬂhggs;?a?usﬁg@fgﬁgﬁgﬁaféasl«ﬂ) ,%gaﬁigm%‘ onprisi ng an

omega- 3 oi one or nore n(s about 1.00, 2.00,
3. 00, 4.000mégad®oil.6AB0 inclided ) ths pfent Inv@fitionldte PRarmadeudtal caRpditions3. 00,

14.00, or 15.00.percent, statin(s) b ight .islare in solution while the
renai ni ng S97RT Sﬁegflﬁ?seﬁlﬁpﬁgéﬁpre?’sﬁﬁ\gﬁgﬁéﬂ@@m at; Qfpgs0) °1rwh%Fﬁ6‘t her
ermbodi ment portibe ofdaRB&HRlor ifb¥ et 8 REMYE)AS Soldbi RRAIH BRIt dg8 B! oil GQAPOSI ti on

conprising an onega-3 oil and one or nore salts of a statin(s), wherein at
| east aboutnctier gempensnt offthe epmposision.nFernexpmplgeingnetherambodimentithes sol i d

particles | JY : : ' . S invention
provi des ab%%eg?ﬂn%geut.lpggvdésc% rrposa{&tgllitg%mé%#ﬁrgﬂﬁg{l %%rﬁgﬁs I%f@gﬁg%aoiqlpand one or
nor e sal t samf ore o5 wiré salts pf a viatin(e), wherein dbeutst 00a 60 3.6% 4y 66016.00, t he

anot hor - erBt Seheoo] 0B inte R a3 Ab: BRERLT iR AR
conposi t i of/#OMNoluEon Whild ﬂQrfBlﬂainﬁng'takin@Eﬁ/a@@@:ewht aaspensibis of a statin(s),
wherein at | east about 90 percent of the statin wei ght are present as

b
solid particl 9100 Iaasperamhediment dhopmesnt wgl?mvﬁesmpéa@raesml i nventi on

provi des a Q?&; G Si L4 | S " Whed nd one or
more sal tso asg{g)tﬁgc%;%nhf{%lg m?wﬁlg?% %\Blgt%a @;Hggﬁ@%%%ts %g%&g%g?é%t gﬂgina?he
statin(s) bepstebow80 percentmfelwestdtings) by oveight araiprdsedtas solid particles in

suspension. In another embodiment, the present invention provides a pharmaceutical

composition comprising an omega-3 oil and one or more salts of a statin(s), wherein at
least about 85 percent of the statin(s) by weight are present as solid particles in
suspension. In another embodiment, the present invention provides a pharmaceutical
composition comprising an omega-3 oil and one or more salts of 2 statin(s), wherein at
least about 90 percent of the statin(s) by weight are present as solid particles in
suspension. In another embodiment, the present invention provides a pharmaceutical
composition comprising an omega-3 oil and one or more salts of a statin(s), wherein at
least about 95 percent of the statin(s) by weight are present as solid particles in
suspension. In another embodiment, the present invention provides a pharmaceutical
composition comprising an omega-3 oil and one or more salts of a statin(s), wherein at
least about 99 percent of the statin(s) by weight are present as solid particles in

suspension.
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suspension. In another enbodi ment, the present invention provides a
phar maceuti cal conposition conprising an onega-3 oil and one or nore salts
of a statin(s), wherein at |east about 99 percent of the statin(s) by

ght are present as solid particles in suspension. 17 WO 2006/ 017698
PCTI USZOOS/‘B‘Q?@E@”G’POMOI] In anot her enbodi nent, a spe@CR{US2WEPITSL a
statin may, optionally, be specifically excluded fromthe present invention.

For exanpl e, stat | odi [ excl ud romthe

pr esent invenlt%lbyl. [Igé&%% %R%QMYNB%&;%E ofrfr%gfr% aya%pﬁlé’gggyoi’ t he present

i nvention. sp@i;lﬁcﬂl}rdmhldbéfronhﬂ.ﬁé plesbnametibﬂr Eerndxamele( pzagas;ath)éo&minuﬂ@ or by

wei ght) of, one .conpone ect. to. the entire oil conposition.

Several ex %‘g‘ égf Y e E%ﬁﬁ’b‘r’ré TESERHOVRRY8D: hut are not limted to,

monogl yceri deﬁ)Ol@b]Q'OﬁpﬁmQ%anfh{poﬁhﬂt%ﬁiiebdﬁ‘&he Fﬁr&@ﬂt ACbHRn, €Rl REgyisand
derivatives, precursors, and salts thereof. For exanple, an ester oil with a

purity of defineday e pereemigee (e g Ry velgmpor B weight) oferg cogmopentyifrespseter s.  The
remaini ng gﬁﬁ&&ﬂlﬁé&? ﬁmosﬁmévefﬁ e,u;@ﬁ o ﬁ%omgzmts Lﬂéludeaggt/a% not

triglyceri or ot her” conponen Anot -3 ester
oi | with alimited toynmhogsacepdes;drgﬂycbxydesmlglytermas;m'eleaeﬁs &Btefsemd 90 per cent

onega- 3 esters,.and the renaini er.c age gcan conpti s on r nore

o hor o T ES Rt sy B et B S8 G B A HEEOLs o
Cl O est er sorcéie byl weipht BsinSHises &NEBE9I perdehifestbes. ETHE rBR b!nﬁ%péfceﬁtd%sfnﬂy However,
a dlstlnctlon of  specific species wthin a conponent and Cl O
esters) cafompriss fise aplﬁ&lnim@ddi ﬁnd/grﬁéeliymr@ewbe@remmems t Aéarmtlapsent

i nventi on. &&1@ svvitha
purity gr ea’% t%'h g‘é?@ gletfrlg %gg@B%H?égl\e{E?we per entgt gdf per cent,
93 percent 90 9etcmpmga-3fe§t5rs apéﬂme@amﬁ@ppmeme_tc,a?]@ﬂmpmemmone eﬁmpfercent 29
percent or e are preferr with a u y of onega-
esters are goté‘fré’r'alrcé’gp ?ﬁ%r‘&"ﬁﬁt‘l{e &gnf‘é?leﬁr"tg%%‘imﬂ%wz? goﬁ a‘lfin(é’@a 3 0ils with
a high pur edtsrsRe®@hotte disceRicd in thb déterlifdtion 38 pRey C Blotvev&Da dis@ictiBAblf 91
percent, 92 percent, 93 percent, 94 percent, 95 percent, 96 percent, 97

percent . 9gpesHicEpepies @#upélce@n@nea?(emc‘eamlcméte Gibalembe Igluded Bht or by
vol une. P JpucTol but are not limted to, EPA and
DHA. More E%ekff{ eerﬁ{ri)g orrgsggtgé%s{eg}% %Hrtllg ude onega-3 ethyl esters. [00104]
G| conpositi {9103] aActonding iathe presemt inveptmot omégat-helspmﬂsepmit'yrgmtwi on. Ql

it d d th th d th ts of
o1 Spec g 3P B FERER.OF profihn o pltosc o BRGHE R 38ve, 4 REFRRIR | o tor
EPA, DHA, berdeitSdecpercemt, 97 peicet] S8 betceas; 99 perebrit.or ﬁw@&e@fafarddn@m@aa but are

not limted_to, nonpoglycerides,
oils with a high purity of omega-3 esters are preferred. According to the present

invention, omega-3 oils with a high purity comprise greater than about 85 percent, 90
percent, 91 percent, 92 percent, 93 percent, 94 percent, 95 percent, 96 percent, 97
percent, 98 percent, 99 percent or more of one component by weight or by volume.
Preferred omega-3 esters include, but are not limited to, EPA and DHA. More
preferred omega-3 esters include omega-3 ethyl esters.

[00104] Oil composition is another important aspect of the present invention.
Oil composition can be described as both the species and the components of an oil.
Species include specific omega-3 oils such as, but not limited to, EPA, DHA, linoleic
acid, linolenic acid, etc. Components include, but are not limited to, monoglycerides,
diglycerides, triglycerides, free acids, esters, and derivatives, precursors, and salts
thereof, For example, E463808 comprises about 46 % EPA and about 38 % DHA
(mass percent) as ethyl esters. The remaining portion consists essentially of omega-3
oils other than EPA and DHA and other non-omega-3 oils. Other commercially

available omega-3 oils contain higher or lower levels of total EPA and DHA as
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di gl ycerides, triglycerides, free acids, esters, and derivatives,

precursors, and salts thereof. For exanple, E463808 conprises about 46 %

EPA and about 38 % DHA (mass percent) as ethyl esters. The remaining

portion consists essentially of omega-3 oils other than EPA and DHA and

ot her non- CHRAWAI8M s Orher commercially avail abl e oREFASHOEPIT8IScont ai n

hi gher or |ower levels of total EPA and DHA as 18 WO 2006/ 017698

PCTI US2005/ ri.des,  di ceri des,

ri ol yoer: Gogrorks sidBRGILG oD A5, ARITEREEHEG eyt Ak BT 5 011

Wi th a conmpesibdtiresithereofrOmegry3 ailsaiki a pahpmition@bmpiifidg a athspihcenfiofl to or

greater th ab 5 cent are preferred. Orega-3 oil wth a

conposi ti o%%écﬁ?awwﬁﬁwgwﬁ?@ﬁ&g&wgﬁﬁg EF%H@&U eger39ils gr eat er

than about wifh RBMPE&HtiorPEENPFRIS ddh ek PElcafl of EFRGAd DHA ksualtd &t gReaf@MPOSI ti ON

conprising a mass _percent of EPA and DHA equal to or greater than about 80

percent ar dhaggheut 7 percentaggmorequafpmed. \Pmessr beilsgvithieerapmitionicpmprisingr s wi t h

ot her for = | . | ' ' re included,
gy ﬁs%ga&%pr PorEIPA hnd Bk equal fiof roffe i aldut gd) BEE: dfShodt

according t sent 1 nventli oh. contal nin y pure or pure
al kyl est empsefared. i ncl uded in the present invention. [00106] |In another

enbodi nent, t ri of o a- ters or..o -3 al kyl sters is at

| east about 5@6@&06%"%8 &gﬁ?‘g?ﬁa% %lﬁylpétagtmgbqgﬁeg%wsﬁpﬁgﬁ?gw 68+ ght, at
| east  abouittyideariglybéri )z')%@_lrﬁhided,%&cdrcﬂﬁ?fo A0 prétent MveREdHE Bilsby Wei ght, at
| east about 80 _percent by wei or at Teast about 85 percent by weight.

» ght . . _perc

In anot her canpiBmehighly pyrper pya plkyl estirs gaingluded insthe present inyientien- 3 al kyl esters
i s about 25, 5, B dimert, . . . 95, 99
percent or rmfdeblggl V\Iéllﬂagﬁtthéts?nﬁ ano?‘ﬁ’etpgg%%gf%%%:;%ﬁeersgg%r?léys 0 ylomsga-B
esters or osteryas B lastaboute) pereent by Weighipatrieasbahout Gbpeacwbt by weight, @0leagper cent by
wei ght, bet about .40 a out .10Q,.percent by .wei ght  betyeen about 50
and about f’g%‘%ggpﬁrgmtbﬁwe\}éﬁg‘ﬁ%agnﬂgﬂ'ﬁ&éﬁeﬁ% yvﬁ%gl'ﬁrﬂi?%?ﬁ%*ﬁ’f’uﬁ percent by
wei ght, betpereit by widht, d? ableastabeut 85 erded @ GRiht. b aBtHePémbih¥geme about 75
and about 100 percent by weight, between about 75 and about 95 percent by

wei ght, @RS omssr estsrs or qmaenrd elkylesisey is abqut B9, e Y0, 455008 @en about
80 and abous 775 RRY 8219 w9p'§$§9ﬁt-ormrma t. SR ég%ﬁltbodﬂt;ﬁzgty,w! ty of

onega- 3 estefs’or ofega-3 'a esters I's aBout 1 ercen wei ght ,
about 99 pemdtf olnggadiesthts,or ainegd-3 lkyl gstercis bttweyn almiugP$ anddbout 1082 per cent by

i ght, bout 9 . t. b [ , {. i ght bout 80
bor cont by Ritseity veigif hetsien ot Anvond 853k 1 (per it 67 Heigh oeBtionh ) e gt
about 65 peNGadhbJAY 10Ep@EInt b%%%t,@%%%ﬂtG@%d%bMOo RRRHEby5S percent by

wei ght, or abaqut 50 percent X wei ?ht. .
weight, between about 70 and about 100 percent by weight, between about 75 and

about 100 percent by weight, between about 75 and about 95 percent by weight,
between about 75 and about 90 percent by weight, or between about 80 and about 85
percent by weight. In another embodiment, the purity of omega-3 esters or omega-3
alkyl esters is about 100 percent by weight, about 99 percent by weight, about 96
percent by weight, about 92 percent by weight, about 90 percent by weight, about 85
percent by weight, about 80 percent by weight, about 75 percent by weight, about 70
percent by weight, about 65 percent by weight, about 60 percent by weight, about 55
percent by weight, or about 50 percent by weight.

[00107] In another embodiment, the oil composition comprising EPA and DHA
is at least about 5Q percent by weight, at least about 60 percent by weight, at least about
70 percent by weight, at least about 75 percent by weight, at least about 80 percent by
weight, or at least about 84 percent by weight. In another embodiment, the oil
composition comprising EPA and DHA is about 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,

75, 80, 85, 90, or 95 percent by weight. In another embodiment, the oil composition
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[00107] I n another enbodinment, the oil composition conprising EPA and DEA

Is at | east about 50 percent by weight, at |east about 60 percent by weight,
at | east about 70 percent by weight, at |east about 75 percent by weight,
at | east about 80 Joercent by weight, or at |east about 84 percent by

wei ght . 1 n YR8 6% bodi nent, the oil conposition conpPCIUsSOEPHSENd DHA i s
about 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, or 95 percent

by wei ght. I‘Egﬂi t afHRA; ' ' i<t i.on 9 2006/ 017698
PCT/ US2005/] %%%ﬁ?grrprl Si ﬁggﬁgie&a%@“%mf&%%?s g%erétb%’u‘?' B8 and about 95
per cent bybatwegiebout 4dande@bout A patcedtbyawrighitetweed abmarsoand abyut 98 ght , bet ween
about 50 and abput 9 er cent wej ght et ween ahout. 60 and about 95

per cent byPRRES WelggE’\Rgt@'ﬁméMgO/a’ %ﬁgf9f%{&en§§' ‘H@Sﬁteh?twﬁﬁp ajowb . between
about 75 agpdll AoELYS ;&&eaewyc@a%htpvem&rgawout 75008 WBAR 93 perknt by weightabout 90
percent by weight, between about 75 and about 85 percent "by wei ght, or

bet ween abbgie@abaH7 Sa5d @bow 0 percerthy wrjehicievren abputIdgnd ebout 8bodi ment, t he
5 ot a . _ Caht ab
Oi conposb%g&w%}gm, 3} BéweGARA agéut\?g;ﬁg{??%%ggg‘{dglﬁgzn Moepe! ght . about

96 percent wel ght”, out 92 percent percent by
wei ght, abembodiaenethe eil copositimingiomprising EP ASGd PHHA ésdbobtI9eirgint by about 75

percent by | ght bout .70 percent wei ght , aboqut, 65, perce by wei ght,
about 60 pgfﬁﬁk?gﬁggﬁgfaﬁt@“g?%’ﬁtagglg%é’lgf?gﬁt%yﬁvl ’i%’mlt,g er g 50 percent
by wei ght . weigh @8dut B4 paroert b ivethip BoWESB0iperck ity Gl abolsT Eperédnt Byrega- 3 al kyl
ester has abpout a 23:19 ratio,of EPA: DHA, about .a 75:11 ratio of EPA: DHA,
about a 95WeighhAbRYt 78 perept byywgighhpdout 63 percontrbyrweighisabopibtpeacentbbut a 10: 1

rati o of E@A{W@@gg t by weidhtd 55Bérektiby t a 3:1ratio of
EPA: DHA, abolit "a 2: 1 Partc?ho gf IL:%’A: a‘%{%&ft gg%t ta f:ﬁéki)éyrtl'at i o of EPA:DHA, about
a 1:2 rati o of00EP8): Dranothbrembodiniend, thaomegack esteEPromeys-3 alkybdstenbasa 1:5 ratio

of EPA: DHA., | I Iy Wpent he.. a- SLEN Of a-3.al kyl ester
has about 3bc§lg? ?Q'ﬁg?&? Ogﬁ %SIZ *?0“53\82%? ?gﬂl%ng@ﬁé, gt?ou?ggiqﬁﬂ}g about a
50: 1 rati oofEPAPNABoutadmtatia o EPA:DHA| sbouf a ERArdidAf BPAGDHAg abdfal ratio of
Riotgal IR NI 1 TN RN/
ratio of ERfsdhi oyt EFA DHA fBbiG ©F 18t BHADAROMouPs 23atigét O Of

EPA: DHA, about a 1.5:1 ratio of EPAIDHA,_ about a 1:1 ratio of EPA: DHA,
about a 1: EPA:PHA| or abbut alpAratidaf ERAchHA In amotherembodimeppthepinggagbout a 1: 3
rati o of EPA: DHA [ 5 i, : A LN anat . eppodi ment ,

t he onmega- §éeers ré”rm"'g?&oﬁ‘&gésf‘% hﬁ%%ﬂug 5"‘2%? é‘%gohogs%ﬁ fq m‘*a%%%‘t aggggfgtio ér;?;t io to
about a 1: EPAdDHA, afout80:Dirtio S{BPA:DHAL tibaut 505:1 raticed i RPA:DHa@bduta 1: 1 ratio

of EPA I:)HA2O:f1 rract)t{g 0 lfAE:Di-lLA.Z, 5aﬁc:)Lutra tSi:IOrattlc? oﬁgPokl:bI—fA, ]éiagutraaltoi: lora%]; of
EPA:DHA, about a 7.5:1 ratio of EPA:DHA, about a 5:1 ratio of EPA:DHA, about a
4:1 ratio of EPA:DHA, about a 3:1 ratio of EPA:DHA, about a 2:1 ratio of EPA:DHA,
about a 1.5:1 ratio of EPA:DHA, about a 1:1 ratio of EPA:DHA, about a 1:1.5 ratio of
EPA:DHA, about a 1:2 ratio of EPA:DHA, about a 1:3 ratio of EPA:DHA, or about a
1:5 ratio of EPA:DHA. In another embodiment, the omega-3 ester or omega-3 alkyl
ester has from about a 95:1 ratio to about a 1:5 ratio of EPA:DHA, from about a 50:1
ratio to about a 1:1 ratio of EPA:DHA, from about a 25:1 ratio to about a 1:1 ratio of
EPA:DHA, from about a 10:1 ratio to about a 1:1 ratio of EPA:DHA, from about a 5:1
ratio to about a 1:1 ratio of EPA:DHA, from about a 3:1 ratio to about a 1:1 ratio of
EPA:DHA, from about a 2:1 ratio to about a 1:1 ratio of EPA:DHA, or from about a
1.5:1 ratio to about a 1:1 ratio of EPA:DHA. In another embodiment, the omega-3
ester or omega-3 alkyl ester has at least about a 1:5 ratio of EPA:DHA, at least about a
1:1 ratio of EPA:DHA, at least about a 1.5:1 ratio of EPA:DHA, at least about a 2:1
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EPA: DHA, from about a 10:1 ratio to about a 1:1 ratio of EPA: DHA, from about
a b1l ratio to about a 1:1 ratio of EPA:DHA, fromabout a 3:1 ratio to
about a 1:1 ratio of EPA:DHA, fromabout a 2:1 ratio to about a 1:1 ratio
of EPA:DHA, or fromabout a 1.5:1 ratio to about a 1:1 ratio of EPA:DHA. In
anot her ent¥QrMWENI’69% he onega-3 ester or onega-3 al kyl PESfUSR0ORB2I8ES | east
about a 1:5 ratio of EPA:DHA, at |east about a 1:1 ratio of EPA: DHA, at

| east abou t abqu 2 006/ 017698
PCT/ U82005§a8§?§]f§AbH$ Atqeag @EEW °tf|ElP ‘iﬂ?ﬁAb%ﬁ Eab?“ ap étr'f“?) O EPA: DHA,
at | east aBBADHAorht leastiabowtfa 10BRAtIOEPADHA. | east about a 10:1 ratio of
EPA: DHA. [001{?)31?14 nottg]1 odi nent, anyone ? re of the above

ment i oned or ar I‘g ot a&lﬁﬁ%%)/[??rﬁﬁ thﬁla HNFrmentionsd Fnega- 3 oi |
may be spegthéd s@adlﬁyre@é% moﬁ r&w@%ﬂaﬁﬁg@%ﬂ &ﬂhymatsb%caﬁ%xaﬁ&éapl
EPA: DHA rati os of 3. 3: 1. 11 and

1:1.8 naybﬁO@ﬁhQ:Prﬁi‘e@élnl"?ﬂt&@cFQH@@W!%EPAMF@%M3 3123 2d b B2, 19:14 DHA
ratios of irzqgmhowl 1 B PP oy b bolBilcall SRIBRATREFUE ALY oXT uded- 0

addition, oneda-3’0il3 coénp exanpl e, about
80. 2, 83. 4inva8ion, EB‘& IGHA&EthS, ofd'ronﬁﬂ)oﬂt hétecshout ry mla@ﬂotbefspwilﬁdiﬁ_/y\ and DHA may

be specific ded fro esent invention oi |
conpri si ng ’@g“f ée °ngag@§e€°§1p8§1ﬁ% poraRgsHons Wi °H8xaﬂ§§%é RUEPA and 38
percent DHgo.f.e83u4, £. TREEFT, b myer%tsgw%ﬁ Ipp ACxfd IR ndy e the present

I nventi on. Onea- oils onprisin ratio equal to or greater
than 2:1 néiec albp@@iqdieéépngﬁe BRE uwemt!onophntqwgpﬂesleqmnmmﬁ@l on. For

exanple, o t f 1, 3:1,

3.5:1, 4:1, g %Xm)gﬁll 3th g er 83@12:%11&% |cat$wer%>r<1% H%‘(gg’Omaga 3 oils
conpri si ngOEB%C@R@)D&d&hempemﬁcaﬁpaxﬂlu@démneﬂxepfwentmveammlOmbgl-?&ls 80, 85,

90, 91, 92, 93,.94 ercent e ecif | 'y excl uded.
Orega- 3 oi P m@@%ﬁﬁﬁﬂeﬁﬁ&?¥%$ﬁqﬁw 1 B’aéﬁgal?“&d%ﬁ Y4 5:1, 95:1,
7.5:1, or cﬂoh?dbd%oﬁﬁ&ebﬁes&ﬂ%ﬁdcﬁﬁ&ﬁ'lioycﬁﬁﬁﬂl&@ﬁﬁgi—?ﬁ@m‘WimaﬁmeDHA' nventi on.

O her comercially _avai so be specifically excluded

accor di ng fasioroab Cb’(tgsleﬁél F‘Hvéﬁtlbgﬂ 4ﬁdliréhohbl,ghﬁuﬁaﬁ‘hﬁspwlﬁﬁnéfd to, those

avai l abl e ( Nor way) .
[00110] - sPARel Bafkeh B A NGRLAA opA HREDAACH ARk ERAENE, Gl
pravastati m75, BD,LBﬁa% é)tl; 912, 931 ¥, vt percent by weight may b, spscifivallytextiuded.

yarate, s ORFaEd o ppRGaam Bpa Bk tpsabilo et P dSi P TR e 1 e

formof a hypdrahgs bes@baiﬁbaﬂly ROl A theQfresentGfiventiys.t OthePéonimér@lally St ati ns
may al so be present in the free_acid or |lactone formaccording to the
present i noediablgemega-3 oils may also be specifically excluded according to the present

invention including, but not limited to, those available from Croda International
(England) and Pronova Biocare (Norway).

[00110] “Statin” as used herein includes, but is not limited to, pravastatin,
fluvastatin, atorvastatin, lovastatin, simvastatin, rosuvastatin, and cerivastatin. Statins
may be in the form of a salt, hydrate, solvate, polymorph, or a co-crystal. Statins may
also be in the form of a hydrate, solvate, polymorph, or a co-crystal of a salt. Statins
may also be present in the free acid or lactone form according to the present invention.

[00111] The terms “an effective amount”, "therapeutic effective amount", or
“therapeutically effective amount” shall mean an amount or concentration of a
composition according to the present invention which is effective in producing a
desired result within the context of its administration or use, including, for example,
lowering blood plasma triglyceride levels and in providing recommended dietary levels
of omega-3 oil. Thus, the term "effective amount" is used throughout the specification

to describe concentrations or amounts of pharmaceutical compositions according to the
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[00111] The terns "an effective anount", "therapeutic effective anmount", or
"therapeutically effective anount” shall nean an anobunt or concentration of
a conposition according to the present invention which is effective in
producing a desired result within the context of its adm nistration or use,
i ncl udi ng, WOR0RYAM e, | owering bl ood pl asma trigl ycePCEAISR5/837815and i n
provi di ng recomrended dietary levels of onmega-3 oil. Thus, the term
"effective o SRR i ' . descri be
concentr at P%%@V{é&erglr?glﬁ @Fﬁ?%ﬁg@ﬁg&;@%&gé cgér%%y ég{%lsméglé%al’sﬁg{lg to the 21
WO 2006/ 01 edifdfior@EateGAiixslicd 2v8 thangpisaxeductiomindridddoplasniu teiblyoeridebe used to
produce a favorahle change in the di sease or ondi.tiqn treated, Wwhether

t hat changLevFlg’a&"?cé‘EﬂﬁEHn%ﬂoﬁi ﬁlam%{jﬂtz‘?"ggn%f @?&VQE@&? ﬁHSHOL%ia&eS% i ncr ease
in bl ood plasmalid)l Tievems patientointhides aVein4l] grefebably £ mafintAlmdsesul t .

[00112] The term "patient” i1includes an animal, preferably a mammal, nost

pr ef er abl yP’Eff“-H%h%h.“‘PG‘Blw] "Enteric coating"” refers to a neans for
protecting acg stghleic JIBEH ' tfguﬁ: astric fluid.
Many enteric g@é I'ngs car?cr aplgg?‘%/feg?%%gnggﬂes t era{fggtl ec%lrlrhs%%lleﬁ t he proxi mal
part of theedizgtiondrom detattack ofdhagdstrichuid;, Manyesnteric coatingsrgs rapidky known t o
those skilled in the t includin a n-limting,exanmples coati ngs
conprised & eaﬁ%{ﬁﬁﬁ? vﬁ%“%)’é‘l%%‘i""]ﬁ%lﬁ@??ﬁg? %arsf:rem s lﬁﬂlf%WaF@W‘Fat es

conpri si ng caatiggy 40 kidwiliottidse skllA adihé ﬁlft)nchﬂiﬁ%, éﬁmqmﬁag RRAmplss, a preferred
enteric coating. [00114] AUC is the area under the plot of plasnma

concent r at CRAYRET comnsised aniQnimPqlymen of methaerylie acid and metheerylaiggai nst ti me
after drug ?’955“ 154 & dxQD e ) 61 ' ] Dy the
"trapezoi da uélﬂllegSEI ﬁdé& d%\rtoap'pgl nt %?eoog(gﬁﬁéghgéfﬁ%és g@:e?%r{%%?gfl?ne
segnents, peatipendicul ars are erected fromthe abscissa to each data point,
and the sumo a s qf the triangle nd trapezoids So constructed is
conput ed. V\hLOIQtl P‘ﬁe ’f‘ggtls ﬁngﬁ?r erct@‘?@%(ffrpzqsp3ﬁ°]&%“§atéqn(fi 8) is not
zero, the pNdarifhfodlthe cdmentiafibh)vghidstitiniecaties dfg ladmbiigtioy. WWetarehis [ 00115] The
AUC is of particular use in estimati nc% bi oavai | abi|ity of dru&s, and in
est i mat i ngcewyenienty deteramped byrthertragezoidal mie": the dptgoiis e aepmectedbY avenous
doses, AUCsraiofiMitd legnl¥RE BerPerdicuid?eart 8REted ! & igSy st ems
obeying fi rss%lgor ere el n?%‘g?li ocr_l fne?ll%gtg; hgfnttg‘?‘ ﬂ%ltcll%gel ;Q A{%?@u&ﬁ/ ki, where
k., is theandthg sehiofitheardasof thetmangles and trapezoidy sorconstuictad iptdmaputedaan t he

I ntravenou AUC = F D/ CLT # s, . the \.absolute bigavailability of the
dr ug. [001%’%‘}e eelaﬁlf}&afﬁ“%ﬁ%mgﬁaﬁ@? gc"éz?tatfupent légﬁt %éo’gl%ee‘%ﬁgsﬁ%ﬁ%di cator of
t he infinite time is estimated by Cy/ke.

[00115] The AUC is of particular use in estimating bioavailability of drugs, and

in estimating total clearance of drugs (Clr). Following single intravenous doses, AUC =
D/Clr, where D is the dose, for single compartment systems obeying first-order
elimination kinetics; alternatively, AUC = Cy/ke, where k¢ is the drug elimination rate
constant. With routes other than the intravenous, AUC =F - D/Cly, where F is the
absolute bioavailability of the drug.

[00116] The AUC of one or more statins can be used as an indicator of the
relative bioavailability of a pharmaceutical composition of the present invention with
respect to a reference composition (e.g., PRAVACHOL®).

[00117] In another embodiment, the present invention provides a salt of a statin.
In a specific embodiment, a calcium salt of pravastatin is provided. In another specific
embodiment, a magnesium salt of pravastatin is provided. In another specific
embodiment, a zinc salt of pravastatin is provided. In another specific embodiment, a

calcium salt of fluvastatin is provided. In another embodiment, a divalent salt of a
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relative bioavailability of a pharmaceutical conposition of the present
invention with respect to a reference conposition (e.g., PRAVACHOL(r)).
[00117] I n another enbodiment, the present invention provides a salt of a
statin. 1In a specific enbodinent, a calciumsalt of pravastatin is
provi ded. IWOa#e0HE98 speci fic enbodi nent, a nmagnesi um alrtusedosPi@isast atin
is provided. In another specific enbodinent, a zinc salt of pravastatinis
provi ded. In.anothe cific egb‘ﬁgiGrrent, a calciumsalt of fluvastatin is
bo

spe [

provi ded. TS BTG deﬁbﬂlﬂ’ﬁ?&ﬁm nty the 83t ofatatings amorphosp Ip euwher 17698

PCT/ EJ S200d6ehidme, the s df1 statinié &yitdiGHe, | N anot her embodi ment, the salt of a
statin is anmorphous. In another enbodinment, the salt of a statin is

crystal line. [08bk8]g]n prothtssntbedimant e@hanmaceutisalsompasition oi cmedicomgudsi ti on or
a nedi cane rd sl . Sal statin is provided. [00119] In another
enbodi nent %%@E%Be%gh?gls%\}%ﬁ |%ﬁ&e§?ovi des a nethod for preparing a salt of
a statin. [OODRDIY]I rinamsthédrembedingedt, tirpresent inwnkion pfovideph efptiodfer a salt of a
statin conprises: lga% combining a statin and a salt in solution; (b)

i ni tiatingPHPELRSEAL MM a salt of said statin; and (c) collecting said
salt of said ﬁ)bﬂlO]n-InEﬂQﬁ&JehHoﬂh@ﬁQtahﬁm&Wﬁ@mg,a saR@rgk@fan in step (a)
can be a salt._ For exanple, the statin in step (a) can be an al kali netal
salt of a SIANISES: such as, but not limted to, pravastatin sodiumsalt or
fluvastatin sodi um _ [Tst%ﬁ j .the salt in step (a) can be
an al kaline earth rrg?ia‘fomsbgﬂ?gg%ﬁﬁé&(gnp %E@ﬁ%’néalt in step (a) can be a

cal ci um or a nagnesi(bningatihg pevipitatis, oflasalt ofsaid statint el t 0, cal ci um acetate or
calcium chloride. [0Q0122].1n another . pdinment, initiating precipitation
instep (b) can be 8%%35@35%8&4@5?% sol ution, evaporating the
solution or a portion thereof, or one or nore of techniques known to one
skilled in the art. [00123] I n another enbodi nent, collecting the salt in

step (c) can ¥81Zdndnapether epmbaodimant, the stafin in glep falwchmbe a salt. divy exavepler nore of
t echni ques : il ir: 0 her. enbodi nent
a phar rraceg{éi@%g? 1%%%@&%“6&&%?@% %t‘@g?rlé?\ft{& sot?F{n’ %%’rﬂélg gﬁ@%ﬁ@é‘ﬂ’ti on

conpri ses piavastatinodiwdGalt o7 J@vas@En sodin saltl 08 @nothdr®mboditiét, tAl@ltin 1400, or

}1800 Mg of stgrrxTF %in eeasnta(f]galigg an%bﬁgttzil s]élt. %br e:;){’amﬁle, én’e se:ill?in steSp’ (a;c(:)ah b%Sa’ 30, 35,

calcium or a magnesium salt, such as, but not limited to, calcium acetate or calcium
chloride.

[00122] In another embodiment, initiating precipitation in step (b) can be
completed by cooling the solution, evaporating the solution or a portion thereof, or one
or more of techniques known to one skilled in the art.

[00123] In another embodiment, collecting the salt in step (c) can be completed
via filtration, decanting, or any one or more of techniques known to one skilled in the
art.

[00124] In another embodiment, a pharmaceutical composition or medicament of
the present invention comprises about 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300,
1400, or 1500 mg of omega-3 ester and about 1, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, or 80 mg of a salt of pravastatin.

[00125] In another embodiment, a pharmaceutical composition or medicament of
the present invention comprises about 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300,
1400, or 1500 mg of omega-3 ester and about 1, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, 80, 90, 100, 110, 120, 130, 140, 150, or 160 mg of a salt of

fluvastatin.
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45, 50, 55, 60, 65, 70, 75, or 80 ng of a salt of pravastatin. [00125] In
anot her enbodi nent, a pharnmaceutical conposition or nedi canent of the
present invention conprises about 500, 600, 700, 800, 900, 1000, 1100, 1200,
1300, 1400, or 1500 ng of omega-3 ester and about 1, 2, 3, 4, 5, 10, 15,
20, 25, 30WVOs¥06/MG69845 50, 55, 60, 65, 70, 75, 80, 90,PAVUSDLM2186, 130,
140, 150, or 160 ng of a salt of fluvastatin. 23 WO 2006/ 017698

PCT/ US2005/ 0 00126] | not.her, enbodj.nent . a.phar naceuti cal

conposi tion ﬁ(ﬁ#ghl W%&SIPQ? B %g}éarwa‘feﬁbgaﬁf’?%ﬂosétg‘wp‘?‘i camsBiff 500, 600,
700, 800, tROpteschODVentibh@Ompdigdd@bout 306),600,170008009900, 3000, T90M 12009500,3 et hyl
ester and about .1 50, 55, 60,

2, 3, 4, 5, 10, 15, 20, 25, 30, 35, 40, 45,
65, 70, 753081 1860 mgwhomean3 cthybester aud aboisbl, 21 3 Sok0, 16204g5.30, Asal t  of a
statin(s) 4ol #95873s, 80563 99,78, 86 obI'OOPT RE 830, 150MAD 1B or {ddGmgBESatl @ sal . of
a statin is neasured wth respect to the fass of thé free form For
exanpl e, afag@ting).arount of a salt of a statin refers to 80 ng of free form
statin, with e . Of cat.i. ' | . 128] | n anot her
enbodi nent QHQ%?@ké&@(?@n ut%wég)ée,s tt}?‘%ﬁlg&’F&%rﬁ?%sggkggiﬁg%faﬁ[sggﬁﬁng car bonate or
si | icon dimedsaied withiredpectaslthedndsoofxhp fra¢ fomacFdriera@hple pai86m amowgetar ding to
the present invention. . [0012 | p anot her, enbodi nent, a pharnaceuti cal
corrpositicfﬁltB?aﬁtéH‘PP?g?FéFﬂéQ)‘Pgo?h’%e %F‘Bé@fﬂ" h&FH}?S%%ﬂh%%at@P&F’é‘ﬁ for up to
8 weeks atjnghguat 25 degrees C with no detectable degradation of the

statin(s). I'n another enbodiment, a pharmaceutical conposition of the
present i nverlP938] c dmainthes embediment; a thickener] suches fout rat limjtedito,2Blciuegr ees C

with no det le.. ' he.statin(s). hn another i ment, a
phar mceutﬁ@%&g@gﬁﬁlggﬁﬁgﬁh%g Q‘E ﬁéea&ﬁif(ggoeén@ : é/cé%l “fa(h)ﬂorg%or?"bo ag(facggfég for up to
16 weeks ab thexjredeht idberdiegr ees C with no detectabl e degradati on of the
statin(s). | her odinent, a pharnmaceytical ,conposifion of_ the
present inveﬁp&{]?(rg?5 cgﬁ a?)‘gﬁr?bteﬁlh’g&"?m’ apﬁ?fm%e“?ﬁﬁ\ﬁﬁ’é‘l?gs“é?nn‘g%ﬁ#c%nh%fgr ees C
W th no dehepiesdt tveREinAAa bl Sdrediforl wifioStvkek Ntaboutl BQbZREs CRvidRt her

enbodi nent, pravastatin calciumsalt exhibits an unexpectedly high

stabi | ity detectabladegeadationoidhe Hating- B aiother embediment; dplarmeceugiealvast at i n
s, g tioation. i nal ; ‘
SR e e ROR St e

pravastatin I n omeda-3 oil than
ot her pr avdegtegt Crwisiohd detectabbedhdegaslatidroofilnstatin(gnth ootles smbodiment, .

Pravastatin magnesi um and, zi n¢ salts and .fluvastatipn, cal ¢ci salt are al so
pr of o r o0 RAPERAGREICEL EQTRRSH{on o) HE RSB R EAION SRR sTase for up fo 16 weeks a
about 25 degrees C with no detectable degradation of the statin(s). In another

embodiment, a pharmaceutical composition of the present invention can be stored for
up to 26 weeks at about 25 degrees C with no detectable degradation of the statin(s).

[00130] In another embodiment, pravastatin calcium salt exhibits an
unexpectedly high stability in a suspension of omega-3 oil relative to other pravastatin
salts, as shown in the Exemplification. Surprisingly, a suspension of pravastatin
calcium salt displays a higher stability in omega-3 oil than other pravastatin salts, such
as the sodium and potassium salts. Pravastatin magnesium and zinc salts and
fluvastatin calcium salt are also preferred statins according to the present invention.

[00131] In another embodiment, pravastatin zinc salt exhibits an unexpectedly
high stability in a suspension of omega-3 oil and an alcohol relative to other pravastatin
salts, as shown in the Exemplification. Surprisingly, a suspension of pravastatin zinc
salt displays a higher stability in omega-3 oil than other pravastatin salts, such as the
sodium, calcium, and potassium salts.

[00132] In another embodiment, a method of preventing, reducing, and/or

treating elevated cholesterol levels (such as in hypercholesterolemia), atherosclerosis,
24

T —.



e [, S [ NS st

[00131] In another enbodi nent, pravastatin zinc salt exhibits an
unexpectedly high stability in a suspension of onega-3 oil and an al cohol
relative to other pravastatin salts, as shown in the Exenplification.
Surprisingly, a suspension of pravastatin zinc salt displays a higher
stability iWO3WeEHSS oi | than other pravastatin salts, ®aTtisawsnitgls sodi um
cal cium and potassium salts. [00132] I n anot her enbodi nent, a nethod of

preventing du d/or. tre .el eva chol esterol |evels (such as
i n hyper ch@fpégl{pé C&Igrﬁa%‘] ovasgulat £ ease mé‘ﬁ%"é@'%’y BB S

PCT/ US2005¢0@0¢8dascul ityeresith, apt deidhiy aﬁafwiseysasﬁavbﬁéer@af@ms&ﬂ&rai!sedge%@ ase

I ncl udi ng coron&ry events, and, cerebrovascul ar events, and coronary artery

di sease anBfogided BY adpisiating|aphahageutical qO@POf}F%?@éQIPWUéWW@ttEM ng a
phar maceut inainaf AITRAE bf LR pivelti, REGIRA! ardY BRAHRR: 1R aflomPiTal | n need of

such prevention, reduction, of treathent. I'n anot enbodi nent, the
mamal 1S anbmdmmt @emailalllsnahmmmher enbodi nent, the present |nvent|on

i ncl udes a sa ueous s Iub| s. t han about

200. 00 my/ ni. ﬂob})?g]eig Plper eoaliord et Budiof ‘i‘*tégaégé tas9t80. 170, 00,
160. 00, 15@ith@n aqlféeué)ﬁalublﬁ@ 1&9:11@39@1@@00 @a&gﬁm Fol@ﬁ’ar@;ﬁe 1&@tmab8ﬁ 00,

75. 00, 70.00, 65, or |less than

about 30. 089G rlrﬁo Oq) riSQtQQt 117&‘00&1@3% rlfé(?\@o 1¢6:80, p1r39é)8n¥20i QQv'éHi @Q}n i ncl udes a

salt of a t ERUR) loht 0 /L or
an aqueous%(g%q l?g‘ldb éby@drqggg?ng begﬁg%?bggoﬁs 6@5686 %/rbrg:il@gg% %g)gh% erg g/ mL.

I n anot her lesethbodbaut 30.00 migémbr bsamnther embodiment, the pteudﬁmvantmi inclodespr avast at i n

ith | ity | ut .20 F | |
than about “S08 2ot H! a5 fatea§ 3SbiAe B aobptosd® Mo mE 80" 130, 00,
120. 00, 116cl8llitylfkif®betdBerDibouil Ofg/mI/mdibout3. ﬁ@’mlﬁﬂn@.ﬁothﬁ() 00, 55. 00,

50. 00, 45.00, 40.00, 35.00, or less than ut 30.00 . ng/nL. I n another
embodi ment emBodiments e prospntdnyention mP‘Hé“;?r%@@ﬁP“V%ﬂﬂ”Me% aqueous

sol ubi I i th&lﬁﬁﬁ?ﬁ@ﬁﬁhﬁi%%tﬁ)@@%r%ﬂinﬁor%aﬁﬁlquéé%ﬁﬁ%b%ﬁi 240idol 190.602n91 ng

bet ween 0. 10 ng and about 25 . In ot her enbodi nent, the’ present
i nvention il8&0QdE8.08, 0400; hSGA, 14600, 43p0G36.081 116.09a1Q0.64, 9&0&r80 ueous

5 L A o i e
080, 0. 70 000, 0 50 0.0 ah o 0 o OB e e e b ity
val ues areaﬂ‘E?OB%SqH&H]g &%8&“&20#"%31’09&?&%@1' OL Ay apeBYS n%’ﬂ“;@ tgﬂn’?ntgfn@n support %lor
any fract b&%kné@bw Ltaxdhsbuwsslgyﬁism%o@xepémmlﬁémacﬂg fugh sol ubilities

have not been incl herein for the sake of brevity and to refrain from
undul y | endpvieetignrigeludes a statin salt or a pravastatin salt with an aqueous solubility less than

(or less than about) 25.00, 24.00, 23.00, 22.00, 21.00, 20.00, 19.00, 18.00, 17.00, 16.00,
15.00, 14.00, 13.00, 12.00, 11.00, 10.00, 9.00, 8.00, 7.00, 6.00, 5.00, 4.00, 3.00, 2.00,
1.00, 0.90, 0.80, 0.70, 0.60, 0.50, 0.40, 0.30, 0.20, or 0.10 mg/mL (these solubility

values are to be understood as including, and providing written support for any

fractional solubility in intervals of 0.01 mg/mL and such solubilities have not been
included herein for the sake of brevity and to refrain from unduly lengthening the
specification). Insoluble salts (salts having a solubility of 0.00 mg/mL) are not
included in the scope of the invention. The aforementioned range of aqueous
solubilities from about 0.10 mg/mL to about 25.00 mg/ml. is to be taken as including,
and providing written description and support for, any fractional solubility, in intervals
0f 0.01 mg/mL, between about 0.10 mg/mL and about 25.00 mg/mL. Aqueous
solubilities for the pravastatin salts of the invention can also be described as having an
aqueous solubility of Iess than (or less than about) X.YZ mg/mL, where X is 1, 2, 3, 4,

56,7,8,9,10,11,12,13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23,24 0r 25, Y is 0, 1, 2,
25



specification). Insoluble salts (salts having a solubility of 0.00 ng/nL)
are not included in the scope of the invention. The aforenentioned range of
aqueous solubilities fromabout 0.10 ng/nL to about 25.00 ng/nL is to be
taken as includin and providing witten description and support for, any
fractional %%F??B/P%iﬁ?sy inintervals of 0.01 ny/nl, bet RESVSAYHNIBB. 10 ny/ niL
and about 25.00 ng/nL. Aqueous solubilities for the pravastati n salts of

ne | ventyohscan, b2 B8 85C1051, 35 BVLAY ADaHERMR BRI 1) o 1 05
10, 11, 12andiBeanbdsbotisbe A 6 e. M,YéﬂZd&not&@chZﬂdepaﬁenﬂﬁbeM) or 25, Yis 0, 1
2, 25 WD 2006 98 _PCT/ US2 10278534 ., 6.7, 8qr 9 and Zis O,
1, 2, 3, 4, 5808%;& 8[“&?"‘6 CIPIm Rresght ik °9(i"§°1‘6{e34’5?§h@92 cannot both

be 0 [i.e. fluvhstain 3l ad aﬁﬁ’élﬂ@tsol@lﬁﬁﬂ' less RABRBAH200. bW mé&ﬁLOﬁ'ar exi nﬁﬂ@ 3dds I n

anot her enbodi ment, the Bresent i nventi on i ncl udes of ~fluvastatin

with an aqthanabous30Q,00,1190.00, LBOH0 KUN0a e, 2@@0@04%@9{&}0 0001200 npl e, | ess
t han about 0 0 0, 130. 00,
120, 00, . 1160 8, 106,00 00 50,0655 ool eho. s 90 5740, 500 G0 8oy, 53 oo,
50. 00, 45. 0800,40lé39than 3BoudB. OOmg/mEsInmmeatmhndlﬁ&tomemsem inventi@anot her
mbodi t t, I f f th
aqueous. softiaeFs g duves aiteh s gy RS toncapomt AR BTRERn o 1 1y
rangi ng betyggidod sbibiliy Magaipthetiaet 0.18 g/l Hhd abdut 25 aighal.,. Les@dy ment, the

present invention includes a fluvastatin salt_ w th an aqueous solubility

| ess than &Bbedimen, the presentdnvention moludes adtuvestatosajtovitipan apgequs solubilign, 17. 00,
16. 00, 0 00, 6.00,

5. 00, 4. 00/ 5B 500,20, 550035 0621, 2680, Jo0g . fFPre do, P 0

0. 20, or 0.13.00,ig/006] 13.00,d260sb1.00yi1Di00,9.00; &100£E0@ 60, 6.0004.00300s2.00d as

I ncl udi ng, d vjdj | tten RROY fraction olubility in

i nterval s Ag)aoong%r#(?/ h‘l?g’aqqu’tsoé@hoégl \ {)?{)’ioégalﬁyﬂ @heﬁﬁé ublftﬁcl uded Kerel n
for the sakgluefardtone wemddta@mbmﬁmglﬁdfpfmyg%&p!n et e in ?g the
specification). Insoluble salts aving a solubility of 0.00 ng/mn)

are not |r§f@Ft!R9'é]cP° lt%@@méoqmg/%@ﬁtspwo luilitiesthayepriBEsoned range of
agueous et hirefiof 10 SRR hovily bl 5efidin AOM %wle@%&gigp/ mis to be

t aken as |n udi ng, prow |ng vvrltt escriptron an ort for, any
fractional spngrﬁremrégé;soluhle salg (salmmsmgfa sOlubilityngf/ hQ0 mgmlyesenatbout 0. 10 ng/ ni
and about 25 %0 % 9H1§OUS ﬁ uﬁg |ft|es for,the fluvastatin salts of

t he invent |“E?‘|u g f §¢PPR QT Higdnyenfiony a‘ﬁ%ﬁ}?rﬁ’cjn 41”55% ARICYE) ubi | i ty of |ess
than (or | gslgbilifiesfrathabdut 040 Yelg/Bil/ diftl aboudd 25.00 Mg/iBL islto bé tal@n adinchuding, 7, 8, 9,
10,11, 12, 131415161 18,. 19, 20, 21, 22, 2324or25Y|50123
4, 5, 6, 7angprgviding wgenAdesqintion end suppert foz, ang fragtiona] pggogsitags, inpr ovi ded t hat

when X intervals of 0.01 mg/mL, between about 0.10 mg/mL and about 25.00 mg/mL.

Aqueous solubilities for the fluvastatin salts of the invention can also be described as

having an aqueous solubility of less than (or less than about) X.YZ mg/mL, where X is
1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23,24 or 25, Y
is0,1,2,3,4,5,6,7,80r9,and Zis 0, 1,2, 3,4, 5, 6, 7, 8 or 9 (provided that when X
is 0, Y and Z cannot both be 0 [i.e., X, Y and Z cannot each, independently, be 0]).

[00135] In another embodiment, the present invention provides a pharmaceutical
composition of a salt of a statin as described above where the salt of a statin has an
aqueous solubility less than about 25 mg/mL.

[00136] In another embodiment, a pharmaceutical composition or medicament of
the present invention comprises about 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300,
1400, or 1500 mg of omega-3 oil and about 1, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, 90, 100, 110, 120, 130, 140, 150, or 160 mg of a salt of a

statin(s), where the salt has an aqueous solubility less than about 200 mg/mL. In
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is 0, Y and Z cannot both be O [i.e., X, Y and Z cannot each, independently,
be 0]). [00135] In another enbodi ment, the present invention provides a
pharmaceutical conposition of a salt of a statin as descri bed above where
the salt of a statin has an aqueous solubility |ess than about 25 ng/ni.
[00136] | n VP38 6 hodi nent, a pharmaceutical conposi PCEUSIOS/MTEISCament of
the present invention conprises about 500, 600, 700, 800, 900, 1000,

1100 1200, of 0 a- 3 0| ut 1.2, 3, 4, 5
10, 15, 20"“@%95%8&&%%“ %@hﬁg‘g&“ ComBOsity or ged °‘7’% d‘fg SJBb, " 100,

110, 120, 1i0entibA@ompfisks about 560 660, 100, 8005 800, 1060,4106;11200,1660, 140hexe t he salt
has an aqu s sof ubilit bout 2006/ 017698
PCT/ US2005/ 99784 8 °‘%‘i¥8t3rfé‘ra“§r?§8%qn§rf 5,1,9 gﬁﬁ%ﬂbpéﬂ: 4@ %i on or

medi canent ¢@fest e 7578059011100, NVETL0, P50 qwnrso&ﬁaeeﬁfgtﬂfa%%ofﬁﬁkgmn (¢P0, 800,
900, 1000, 1100 1200, 1300, 1400 or 1500 ng of onega-3 oil and about 1,

2 3, 4, 5whare theyssit hagen apmeouygolubiity less tharpabogt)s0 Isymle agether7o, 75, V\ﬁo 90h
100, 110,
salt has aélﬁg%dﬁégﬁé éh‘h?m%&:ﬁ cal %mé&ﬂ}oﬁ%n gfé m?@l{alé) fﬁfe Iﬁié nb%%%%her ere the
enbodi ment ¢comprizhaaboat 6@Qa|700,c&0ﬁ;ﬁ]0; 1@09, bro05E200¢ mwnuomg ot HH0mgsfent

6 0 0, 1300,
La00 o 188l fgth 225 5 s ons 30 35, 40, 303 6453 18 7555, o,

30, 35, 4080,40, 1600110320,880, 69, 150) or ¥6D mg 8Fa sa@t(bfa%&@ln?s}%ereltﬁg salfl 30, 140,

150, or 160 ng of a salt_of a statin(s where the salt has an aqueous

sol ubi | i t yhaseanaquepys selpkjlity loss th@gl/qbeuta rmg{md o 48 pEpesificRrakadiment, a a _
Bbout s aReIB Sk tiio ENARERLN: o prisdf ROER ol ER b COTHT 1 OF°
onmega- 3 oi 50660, 7AB0800, 200, 2000311060, 1300, 1800, 1400, 201 505ng 8Dom&H:3 ¢iDand4 5, ?o,
55, 60, 65, 7 4 5 60

aait o a BR 134 Whers 200 oHa A0St gt Bibor apout

15- 17 ng/ mi10,1100,a30f 10[ 150760 tH0ME bf a SalfUTAlSHERY WHedd the SA0RRSh b@dudr
medi canent of . t.he present I nvention conprises about 500, 600, 700, 800,

900, 1000, salybifity of 2bent 139G ane/mhodn apgther spbodigent a phagueantisel and about 1, 2,
3, 4, 5, J:&SPJS%%%QT" Ramei of%présggt ﬁ&enh?pco@sepgoouﬁ%o 3@0 75 80, 90,

100 110, 12 0, 150 of a statin , Where the
'salt has &00,8§0908, 460,ul200; 1t39001‘4003d1ddt)0 og5f nyegd-3 oilranéaanIné,rZ énbodi ment ,

Compri ses. Autull> boa0 Bodt> ot 3o So00; cxabe’> 30610038 B0 ' 1000, o

1900, 17y o 180300; G 160 g d salbon skin), wkrs e st hidon afeordAohbBBo0, 35, 40
or ny
of a salt a'PO%Oétlas/mlf( §51an%hgreglbpgpéneélg|atphﬁg§cgﬁ10§(ﬁgg}mgltlglbphb, lity of about

0.3 no/ L. pedicament of the present invention comprises about 500, 600, 700, 800, 900, 1000,
1100, 1200, 1300, 1400, or 1500 mg of omega-3 oil and about 1, 2, 3, 4, 5, 10, 15, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90, 100, 110, 120, 130, 140, 150, or-160
mg of a salt of a statin(s), where the salt has an aqueous solubility of about 0.3 mg/mlL.

[00137] A therapeutically acceptable daily dosage of omega-3 oil has been
recommended or considered via several national and international groups including, but
not limited to, the American Heart Association (AHA) and the International Society for
the Study of Fattly Acids and Lipids (ISSFAL). Table 1 includes daily dosage amounts

of omega-3 as considered/recommended via several organizations.

Table 1- Daily dosages of omega-3

| Omega-3 dose (grams)/day - Comment
0.65 - ISSFAL consideration (1999)
1.0 ‘ AHA recommended (2000, 2004)
1.8 i " Omacor® dose
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[00137] A therapeutically acceptable daily dosage of onega-3 oil has been
recomended or considered via several national and international groups
including, but not limted to, the Anerican Heart Association (AHA) and the
| nt er nati onal Socie%y for the Study of Fattly Acids and Lipids (ISSFAL).
Tabl e 1 i ncYQUHWYOH4 v dosage ampunts of onega-3 as coRSTHS2EHPF&Somended
via several organizations. Table 1- Daily dosages of onega- 3 Omega- 1 3

dose (grans)/ d; L TSRStk 29 Sttt AHA
reconmended (2Q00; & T Omdoor
PCTI US2005/ 027815 370 FDA T Tm U onm dafr 'y consunpttom, —enarat o ulation 3,6

Omacor (r) dose Pharmaceutical Conpositions and Dosage Forns [00138]

Phar maceuti cal dosage forms of the invention can be adm nistered orally,
par ent er al i:nhad at i spr. tqpically, rectally, nasally, buccally,
vaginal | y Mﬁm % o oSibon P2 Oral and parenteral pharmaceuti cal

conposi ti ons Eﬂlod38]dd§agﬁade0ﬂimsd@ﬁ@ i@nﬂf@ﬁtﬁé invehtibasag be Adhitistdrsef er abl y, the
eous or het er ogeneous formnul ati on

| d
par ent or all CHBEAGEET G DEEHAREl, SHFE OFEHHteSi ot He PRy VOFEHB
limtati Onoxh%%ﬂﬂ;h@ﬁtwreé&p&w Ol ﬁi;ﬁ&&ﬁhﬁ%&%&&mﬁ&% oSiHBALARS, and soft

el astic gelatin capsules). preferred dosage forns | ncl ude an

i nt r ader maflosdgestogras mramrefaned dqsamgmumferdzbmlgeeoralcﬂqmeafom saut aneous dosage
form and 4eﬂ£c§u% 6F H Rbtero ggfe%gste fogﬁﬁla g ﬁf]era?gﬂ 28 g%’é I8IC:—J‘Z;<|:aplsJ %ts aldosage

fornms of t nvent i on ar
subl i ngual formabtlm(mclbding ahthomrhnﬁaﬂbxaha)rd geiaﬂilec‘dpelﬁled s(a&hg:apsulds,rllt{PMlszcul ar,

subcut aneous, intr traarter.i i njecti o top| cal, or
t r ansder maf2PSHRS: ﬁP‘gf&E‘% ‘éciPé?lF@nE) hegp eéisd%é‘fge d#s i ncl ude,
but are nointralidrifial &S&a%@forrﬁ%ﬁﬂﬂr@ﬁuscﬁihﬁd&ﬁg%‘ fOfS, as%H&Rﬁﬁbﬁ@ddsﬁ‘g%foﬁh ntments;
cat apl asms (poul tices past es; powders dr essi ngs; creans; plasters;

sol uti ons; 1nggveng@s(®§ esfb’(ﬂé g., nhasal sprays or inhal ers) gels; liquid

dosage or ms §ﬂb|1§’n Eceﬂﬁ@a wif ddsd u%e%ﬁlmﬁ iggﬁ‘éﬂl)eﬁﬁ&%w&ta%féfﬁr&?f hent,

I ncl udi ng sus n5|ons on- aq suspensi ons utlons and
elixirs, annicd>sal]ie1g:l, rﬂsaiagblﬂgnahuagmal,ﬂmbd:aé, drmectq:l)apmameraa(e g.admnistration to

?n\egm Ie(r;fq 00%1?(9 ar, su cutanrgggss Iﬂ&aggﬁous, u?tpaaitenaq ortb%ﬁls aneCtIOIS tgp aE,Oorrm; of the

transdermal administration to a patient. Examples of dosage forms include, but are not
limited to: capsules, dispersions; suppositories; ointments; cataplasms (poultices);
pastes; powders; dressings; creams; plasters; solutions; patches; aerosols (e.g., nasal
sprays or inhalers); gels; liquid dosage forms suitable for oral or mucosal
administration to a patient, including suspensions (e.g., non-aqueous liquid
suspensions, solﬁtions, and elixirs, and liquid dosage forms suitable for parenteral
administration to a patient.

[00140] The composition, shape, and type of dosage forms of the invention will
typically vary depending on their use. For example, a dosage form used in the acute
treatment of a disease or disorder may contain larger amounts of the active ingredient
than a dosage form used in the chronic treatment of the same disease or disorder.
Similarly, a parenteral dosage form may contain smaller amounts of the active
ingredient than an oral dosage form used to treat the same disease or disorder. These
and other ways in which specific dosage forms encompassed by this invention will vary
from one another will be readily apparent to those skilled in the art. See, e.g.,
Remington’s Pharmaceutical Sciences, 18th ed., Mack Publishing, Easton PA (1990) or
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typically vary depending on their use. For exanple, a dosage formused in
the acute treatnent of a disease or disorder may contain |arger anounts of
the active ingredient than a dosage formused in the chronic treatnent of
t he sane disease or disorder. Simlarly, a parenteral dosage form may
contai n snalP&Wealstht s of the active ingredient than ZETESA05MI8Hge f or m
used to treat the sane di sease or disorder. These and ot her ways in which

another wi (ERRE e TSGR IRTRRES e bt el DR, Wack iebiiifed magh®. °0°

Rem ngt on' EARI&BSDL’aceut I cal Sciences, 18th ed. Mack Publ | shi ng, Easton PA
(1990) or 28 %ﬂ @? 8 PC;I'/ USB&QS[ 027815 Rem pgt o The Sci ence and
Practice of cy.: YPIG posage fo DIy FRLOR; cRgPT ?‘Bﬁ O‘ﬁA Rg¥95). [00141]

Typi cal dOﬁRﬁl@lé&h@%t@ﬁerﬂbl}ﬁn'aﬂ‘éﬁﬁhﬁt@?ﬁ%ﬁﬁ%ﬁ@?m%"c@ﬁB(ﬁb%ﬁmé ofBsthin, about 160
ng, preferably in an amount of from about ng 0 about 16 of a statin.

For exanpl Eor exampleedgsagaiorms pemprisingc, 30, 15020, 28, 30283, 48545,39, 55850 &0, 45, 50,

55, 60, 65; 0 0 16, ng of a
0 i1

atatin or 03T 8P 1R Lpita0 30 aeb b, Gt mieh e it o oFf sl 00 10

Phar maceut aegreferablposi ti ons of the |ndent|on that are suitable for oral

adm ni stration can be presented as discrete dosage fornms, such as, but not

limted to, capsules as described above and |iquids, such as but not

limted toQr8Dddi%e FopmsXi r's, solutions or suspensions. Such dosage fornmns
may be prepared g met hods of pharmacy well known to those skilled in the

art. See genel®i#2) Rhagmaceuticnl somppsitionsefihe é’é(PnthSdh@rﬁtﬂe%lltallleQi ogad. | Mack

phar moey 14 o An(ck b o TP s, Sy gl im B, e
Dosage For nqnspbﬂaséld}:]scrﬁtedtabm amdduthds auch asibmt motdichited taz,csmtups;lehenis or
del ayed- re:sg)l Se neans rel ease har mac Utl?cf-g‘&d gucts have a

o ST Apensiong Sheh doReEe TR0, &

non- cont r okjeR ttnbwh BAREseGRIIREES 8 aitS Sed gbﬁaﬂany,,Rdnhﬁ Bﬁ'@thﬁfna@éim@aﬂt i mal |y
designed caontrolled-rel ease preparation_in nedical treatnent is

characteri §§’Gn‘l9§ @mﬁ% Mask }Eﬁbhali‘% Eastpa ?ér(é%%b er Remningfany yariSeience apd or

control the hlpﬁﬁla N ‘F@’Hﬁ vant ages of
controlled re ease ormlm a%’%tllgarlls I ncl ude: Bagextge(é ?jactivity of the drug;

2) reduced dosage frequency; 3) increased patient conpliance; 4) usage of

| ess total 3%, eraed ctio ]'n | ocal or systemc side effects; 6)
mnim zati % 7) reduction in blood | evel fluctuations;

[00143] Statins can be administered by controlled- or delayed-release means.

Controlled-release pharmaceutical products have a common goal of improving drug
therapy over that achieved by their non-controlled release counterparts. Ideally, the use
of an optimally designed controlled-release preparation in medical treatment is
characterized by a minimum of drug substance being employed to cure or control the
condition in a minimum amount of time. Advantages of controlled-release formulations
include: 1) extended activity of the drug; 2) reduced dosage frequency; 3) increased
patient compliance; 4) usage of less total drug; 5) reduction in local or systemic side
effects; 6) minimization of drug accumulation; 7) reduction in blood level fluctuations;
8) improvement in efficacy of treatment; 9) reduction of potentiation or loss of drug
activity; and 10) improvement in speed of control of diseases or conditions. (Kim,
Cherng-ju, Controlled Release Dosage Form Design, 2 Technomic Publishing,
Lancaster, Pa.: 2000). In the present invention, greater targeting of the liver and the
sites of lipid particle generation could be an advantage of controlled release.

[00144] Conventional dosage forms generally provide rapid or immediate drug

release from the formulation. Depending on the pharmacology and pharmacokinetics of
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el

8) inprovenent in efficacy of treatnent; 9) reduction of potentiation or
| oss of drug activity; and 10) inprovenent in speed of control of diseases
or conditions. (Kim Cherng-ju, Controlled Rel ease Dosage Form Design, 2
Technomi ¢ Publishing, Lancaster, Pa.: 2000). In the present invention,
greater taMReIHBI76B the Iiver and the sites of |ipid BEFUSOFGEISer ati on
coul d be an advantage of controlled release. [00144] Conventional dosage
fornms genepal i | ' . at : r t he
For il a1 oit s Qe cBichitbiaf aaed ARRELBEE Wiae ARRERDE WAE "0 20 wo
2006/ 017 696oreGHatiSB0i i 0dug irta ptieet'sdriegl, and sthenfissoem Thexeifahticesamge f or ns
can lead to wide fluctpations in the, concentrations of the drug in a
patient's H?Q%ga lgl%b%?ﬁ@fm?? grgtfélgﬁ asdpse ﬁeqqea&s[, 83?‘31?8i§°%83ﬁr“‘?t}?ﬂé’ t a number
of par anet effizacystaintensnod @f Gretdpeatictleod lewls Wxiciy, €16 effovts, dhd Bk in_sagl of c
toxicity, side effects,

ef ficacy, maintenance of theragpeutic blood | evels, '

and the || Rgvantagaous a@%@e&vﬁeﬁfﬂm&l&@&-ﬁa@ﬁéa&@ tp GpnrAl a n8¢n be used
to control oﬁﬁ%ﬁ',gfu&ti_gﬂ%ﬁicﬁ%, dnlalevelisdh R e WiliowR b pEK! evel s

wi thin the therapeutic w ndow, and pea | ood l'evels. In’particular,

cont r ol | edblood lexsls.dn garticulat, comtellddsagsteqidadrslease dokagerfoinatarons can be used to

ensure that the.nmaxi mum ef.fectivene of .a dr .S _achi eved. while

i ni ni zi ng% H?I?sa‘:lanngﬁlgséeldst% e%ﬁ‘ufee@?@ﬁ%'ﬂﬁmg%%cé‘ﬁ%@OEJé",dr\}ﬁ'ﬁsch can occur
Pot hI f ; om ucnmel <|1 dbile ﬁ@niﬁxiﬁ!iglgotéﬂr']ciaﬁadve_ﬁe bﬂ'é}:tél)ﬁid@idfey%nﬁﬁrﬂé,(rjﬁm}i &FB 82 2 g } i K/b
evel s as we s exceedipng the toxicjt evel faor the drug. st
control | edOFEF B%t&%%%{ SIMgfcdrug @-edsgang%élevvttbe TR tb?ap‘é!%ééeé’élshn anount
of drug (agd{¥ead XgEcafticqRE boxicitgleve] RFRldyugdr oduces the desired therapeutic
effect, and gradually and continually rel ease other ampunts of drug to

mai nt ai n t hi s{001&3]el Most confzalledaeieise formuatiophart designsd ¢ indtiallyaeleasean ext ended
period of ] r.de. Ta| i S tant, |. f drug in the
body, the %‘lr“gg“tr?%g?‘g@%ﬁ’%F“%é%“ré%‘l‘)f%%r%?‘f‘#@y Pégés)‘{a%se‘%f’ gFSr‘ﬁ%é{%"é Pre‘é{ii"e that will
repl ace t heffeotmd igradbhaltirand coatimgllyedbodtherathoant of druprte neihtiin ¢hifs t he body.
Control | ed-rgllcqef se of .an acti\{e N n&r edi ent can ege sté |, at ?d b vari ous
condi ti ons Y FRGULIGRR PrARItY!AcH PR OYeS 20 Fiendedmerod of Whe R ordsE oot i ¢
pressure, pl.Ging i8¢ dnStanC1Bve] BB &mg Yo body2 B i RhstbRYElesEd Gomdhe CONdi ti ons
or conpounds. [00146] A variety of knowi controlled- or extended-release
dosage f or desage fasmrat b zate Batwilbreplack:the smeurs ohdiyg baingmeaiaebolised ayde wi t h

conpositio ' t > | ne i 44t ed to,
 hone dese PRosdd Rl NG, COonelXARRE Bfar DL Aregibl Bl Hunddly

3, 598, 123; véridil 8ondiftons Sndhudingd; Bt ndb lified &) pH, onieStren @i, osmbotid pdssuds ;

5,073,543; 5,639,476; 5, 354, 556; ,7?1%, Sg)g; nd 8{365, 185 Bl: each of which
i's i ncor pofSHRSTANE SOZYES, Watsr.and qilier Phyio lca@gogs OfE PLEOMPNNGSe ysed t o

provi de [00146] A variety of known controlled- or extended-release dosage forms,

formulations, and devices can be adapted for use with compositions of the invention.
Examples include, but are not limited to, those described in U.S. Pat. Nos.: 3,845,770;
3,916,899; 3,536,809; 3,598,123; 4,008,719; 5,674,533; 5,059,595; 5,591,767,
5,120,548; 5,073,543; 5,639,476; 5,354,556; 5,733,566; and 6,365,185 B1; each of
which is incorporated herein by reference. These dosage forms can be used to provide
slow or controlled-release of one or more active ingredients using, for example,
hydroxypropylmethyl cellulose, other polymer matrices, gels, permeable membranes,
osmotic systems (such as OROS® (Alza Corporation, Mountain View, Calif. USA)),
multilayer coatings, microparticles, liposomes, or microspheres or a combination
thereof to provide the desired release profile in varying proportions.

[00147] One embodiment of the invention encompasses a unit dosage form

which comprises a statin, and one or more pharmaceutically acceptable excipients or
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sl ow or controll ed-rel ease of one or nore active ingredients using, for
exanpl e, hydroxypropyl net hyl cellul ose, other polynmer matrices, gels,

per neabl e menbranes, osnotic systens (such as OROS(r) (Al za Corporation,
Mountain View, Calif. USA)), multilayer coatings, mcroparticles,

|i posores, 87 2WP8V6%oher es or a conbination thereof toPEFESEHIABS desired
rel ease profile in varying proportions. [00147] One enbodi nent of the

I nvention b ac@sa 2 | kd in, and one
or mor ¢ pha caapais i piidacC AP Cont Rk fon B I GHRERRL ERURIE 1 700e

PCT/ US2005umapBeadsreledid. §peeiftc dosgerforms uthize ph asmetivadrug dellvenosystesii t i on or

dosage formi muj ated {o olledsyrel ease. ci.fi ¢ dosage forns
utilize an os OE{&Q rug ué)Fei é/fear%i)ag%éf%we f‘?faﬂ_% Eﬁg‘ﬁgﬁ’ﬁ&oﬁf“&

del ayed- r etimasenttitisd-gdedsodosagdifoimds descriibeddh UB) Parfit No. 5,3666738, herein

control | ed-rel ease . dosage formis desgribed. i . S. , Pat ent . .5, 366, 738,
herein i n@ﬁ?‘ﬁ%&?ﬁé’d rﬁégfl%‘? ‘é‘r‘@r‘?&férefynﬁ? gongﬁll?cpﬁkj se dyg deliysry €d-r el ease
drug del i vadsyristaih €6S. PARRCNG.53h6! 138Uk Rhowrds 81tk derusion ARIEIGENY known as a
gel extrusion nodul e 1|(rh@GEQI/g del ivery device. The GEM device Is a drug

del i very d@slivey degicet tdewice sk drug delivary devise furtthaenimlbed inlsduse of a

di spersi Onpx%? h%&‘&le%séomgdiéc&ks%n@o%&%ré%é‘g&eﬁéiaﬁaggg&% gutical drug -
conpri si ng: a conpressed core prepar rom an m Xt ure conprising: (i)
a t her apeuphatmhdeytiedl iagtcomerisinprunt of t he beneficial agent; and (ii) a

pol ymer which upon hydration f msﬁgel at i nous m.croscopic particles; and
(B) a wat ek HEOIBPS ,‘fWISPaI?%%‘P SOMBUYE COMPHIIRE: c0at i ng conpri sing a

pol ymer and @) Pihgmpbticdlsf effedivCanSiht bOMB Yenefibfll AR”NAELRS O the core, the
coat i ng havi n?_ a plurality of forned apertures exposing between about 1 and
about 75% of €he pobymer ww%a@er;l hygdsation faemsegelatinnes misrasaepic partielegfand he

benefi ci al . ' i ey : ‘s si ze of

t he apert u@%@@{tﬁ% %ﬁl{]?xaﬁ%ﬁl@e@%@%&@ %{1%@&8%% %@ﬁmﬁg{’g@@%ﬂg onpr essed
core i s paeplasticitsrywliel ertoendsfand adlsavel to thenotey dercphtingehavirgrayphxglilylofnet hyl enes
and the pharmaceutically. acceptable salts, th of, .such as.a sodiumsalt,
Sher i n 1 TR ARS SRORHARRY PESsabad A Bb o G Caey e 361 o

cr ossl i nkegh¥feintthetdiesbetabeirihbensH&iAlEEnt FonP@B WAty s Arfihédon ol NI e _
preferably it is selected from carboxypol ynmethyl enes prepared fromacrylic

aci d crosshupkerandsiznobihe gpesturRSr s of sucrose or pentaerythritol, and the
phar maceuti ca d0¥4ﬂfpﬁ’1 k1 é&kées‘%lf: g@@ﬁﬂgﬁ insiP fife co@‘in?écs&rdac%}é’is CARBCPOL(T)
ceutically ta ,

974P and phar accep alts thereo particularly the sodi um
salt, is upeferably sdiectqofromeodinm poljactylate, cahprypslysdthytenes aridthe

pharmaceutically acceptable salts thereof such as a sodium salt, wherein the

D)

carboxypolymethylenes are prepared from acrylic acid crosslinked with allylethers of
sucrose or pentaerythritol, and more preferably it is selected from
carboxypolymethylenes prepared from acrylic acid crosslinked with allylethers of
sucrose or pentaerythritol, and the pharmaceutically acceptable salts thereof. Most
preferably, CARBOPOL® 974P and pharmaceutically acceptable salts thereof,
particularly the sodium salt, is used as the polymer inside the compressed core. In
addition, the compressed core may also contain one or more polymer hydration
modulating agents, anti-oxidants, lubricants, fillers and excipiénts. An optional
subcoating may be applied to the compressed core prior to application of the water
insoluble coating as an aid in the manufacturing process. The subcoating may be
comprised of, for example, hydroxypropyl cellulose and
hydroxypropylmethylcellulose. Additional coatings may be applied for aesthetic or
functional purposes.
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addition, the conpressed core may al so contain one or nore polymer hydration
nodul ati ng agents, anti-oxidants, lubricants, fillers and excipients. An
optional subcoating nay be applied to the conpressed core prior to
application of the water insoluble coating as an aid in the manufacturing
process. THEO2WHRYAY ng nmay be conprised of, for exanpPET/USF63T§YS opy |

cel lul ose and hydroxypropyl nethyl cel | ul ose. Additional coatings may be

applied for tig _or . functjional purposes. 31 WD 20.06/0 789 8

R Usp00a) 0BT s hatsr hRbleo P Rer RiveRE R ponets oPhmels Bty po ymer i ¢

coating i scompeised oflya poliipr seteettd Gon( golyvinyl@hlprige, cekbhlestaetatel om pol yvi nyl|

chl ori de, é:@l ul ose acetate,, cellul ose acetate butyrate, ethylcellul ose and
o)

|
conbi nat i e Jq5tte by atenethcellylnse and combingtigns o es¢ Poly@esss radi( 2 om
di et hyl pht fiaditz8r seichidtignd &a@&g@h&aﬁ&? diblitySebachiahd letny1dRaE. MBel erabl y, the

polynmeric coating is conprised of cellul 6se acetate butyrate and triethyl
citrate. Tpreferbiy, thepolymetiscooatingis femprised of eadlulose acstate butyrate agd didthyler y

devi ce, he se Lon. of t Vi ce ends on passage of
Fhul ds. f r oniitin TS0 GRS e ol kil aslB RS s HERGR SRR tES

envi r onmenthe edledsé functiopofhs delicealeperids bn passagetdf €luids froaditha eetetnar es. [t i s

I ntended that the ter "wat er ,insql ubl e, wat | nper neabl e" used to
descri be tﬁ@“ﬁ%@?ﬁ@?ﬂ@%&&m tﬁ&‘ ﬁﬁ@‘_"&‘m&f&f‘i’ € GRRRIRSSP °‘_§§§l€ﬂ‘f§ al |y water
i nsol ubl e @B gorRl ApertFREItTRRMRNBed HRARE Rfnd Ridter iR 1IN Wikt ifipdrR@anied al | ows
mnimal  to no passage of water through the coating from the external

envi r onmenused fto daseribealiy polymerieieoating defingla conting whigk wrestshtiallewdtempr essed core,
except for, | Ui < a r . dr g . rtures,

ur i pg t hepRIE PR AAReb I ea 26 Wik BOGHEM, MRl O PRURRRL (00T
t he body. fmo passageraf watenthriugh thewaatitg frdnathedateenap assdronmbntafdiie iddg wat er

I nsol ubl e, ter inper.neabl e | ymeric coating is insubstanti and does
not i gni f 190 SRl BRYIFqABRRECALER ORPTPFoare, TPt fon dhocNY BEVIESADnt ot he

rel ease 1 abeursahrob B dled iieRuak, dulife BRI SFim el Wiz i heing dhamap rate of
the statin fromthe GEM device is primarily a function of the nunber and

si ze of th&ompbe GEMedevigs in the hedy:i Any. mingoal 3miouptf veater dhas degstpassaest het i cal | y
pl easi ng f}] . rfini . ¥ ied to the
Cent del | vol bt aHE! im0 M nbliBleftle 6OBmerPRlph AhitRARR)

devi ce candedssot significentlyicomtibyte tootht fuhctien offthe GEM devicepi.c. dlid releaselrate

appl i cation,of ad%i nal finish coatings. Even i thout, enteri.gc coating,

ext r usi on Bftgfﬁ’é‘g Pglhﬁ’ﬁ j%&?ﬁ%g%?%ée@fe&fi ko from the 'de the _
conpr essed&géeSs BfimaAly <FalbtiodQY tHehuibesandQize OF Gélapbiturss SriHhe dantd. al extent in
the acidic pH of the stomach, therefore substantial release of the statin

shoul d not ocE@51n Foransiegaricassthetinally pleasieg final praduet, an outter finish coat
may finally be applied to the GEM delivery device containing colorants, waxes, and the

like. The GEM device can also be enterically coated, either before or after the

application of additional finish coatings. Even without enteric coating, extrusion of the
polymer which carries the statin out from inside the compressed core of the GEM
device does not occur to a substantial extent in the acidic pH of the stomach, therefore
substantial release of the statin should not occur in the stomach. Further details and
examples of the GEM delivery device are described in U.S. Patent No. 5,366,738.

[00152] It is generally preferred that the process for preparing the pharmaceutical
compositions include the use of a purge of an inert gas. Such inert gases are for
example, nitrogen, argon, and the like. The use of an isolator to maintain low oxygen
conditions is desirable, but not required for storage of the present pharmaceutical
composition.

[00153] These and other embodiments of the invention are illustrated further in

the following examples, which are illustrative and in no way limiting.
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exanples of the GEM delivery device are described in U S. Patent No.

5,366, 738. [00152] It is generally preferred that the process for preparing
t he pharnmaceutical conpositions include the use of a purge of an inert gas.
Such inert Vgases are for exanple, nitrogen, argon, and the |ike. The use of
an i sol at oY@ &"%817¥%ai n | ow oxygen conditions is desir Z6TAS2006/027815t
required for storage of the present pharmaceutical conposition. [00153]
These and ot her enbodi nents of the invention are illustrated further in the
foll owi ng exanples, which are illustrative and in no way limting. 32 WO
20061017 69BXEMPALIFZOHON 7815 EXEMPLI FI CATI ON Materi al s and Met hods.

[00154] Differential scanning calorinetric (DSC) anal ysis of the sanples was
performed using a QLO00 Differential Scanning Calorinmeter (TA Instrunents,
New Cast | §fatdalEls abd Methods. Whi ch uses Advantage for QM Series, version
1.0.0.78, €r ma vahtage Rel ease 2.0 (2001 TA Instrunents-Water LLC). In
addition, the analysis software used was Universal Anal ysi s 2000 for

It rument s- VRO SE AL Lot ER Bl Bl e tbacoSCh aysits SRR bl o o used was

dry nitroggerforinbéusing @ Q2 00@Diffrértial Sdanﬂmgcmtmmwr(/r,almmuﬂmmm:mt hat was
crinped, a ur s, 50 0156 C._.anal ysis of the
sanpl e was &ﬁ%ﬁ’?ﬁﬁiﬂgp ‘%‘5’ %‘&@W%ﬁ@%g%ﬁw eneé’a‘%'fﬁ“én ”4 22 Thegmelhum pan
With a cri HaeshtRRRelda8S210 €2001MA FlsRbrhéid WalIREH! W KidReD, the¥Rilgad |y 20
degrees Cwith a heating rate of 10 degrees G mnute, and the ending

t enper at ur sofiyease pevd wpe findvessabAnglysis 2@9&9%%’@@8@95498%09/lﬂ‘n§em@present t he
t enper at ur r g sition at their respective
peaks vvlthgalg(ﬁeurl@?(rjpbQggqogﬁglgtg%éehgga&ﬁ%%@s ot herwi se indicated. [00157]
Ther nogr avi mefQoil £5]anédrtisd Escmysigﬁqmngdmm@dwmmgdl th:eirafgrmce @00
Ther nogr avi rretélr#gﬁAnal E‘H%Bé{ %ﬁa@%ﬁgp%w :slﬁﬁple , ﬁ’{aé 8 ), which
uses Advan , RS Rel ease
2.0 (2001 i midugt ruments-Vater LLC). In addition, the analysis software
used was Universal Analysis 2000 for Wndows 95/ 98/ 2000/ NT, ver5| on 3. 1E;
Build 3.1.0. 4t901é@oo@S¢An¢lum plthe samplewasperforrayd by placiagthemendafinib
i nut o PRSI B dasah B RRbaFbbhR0" e kit i G o0 ves
plcally 20 degrees C with a heatmg rate of 10 degrees C/minute, and the ending

temperature was 200 degrees C. All reported DSC transitions represent the temperature
of endothermic or exothermic; transition at their respective peaks with an error of +/- 2
degrees C, unless otherwise indicated.

[00157] Thermogravimetric analysis (TGA) of samples was performed using a
Q500 Thermogravimetric Analyzer (TA Instruments, New Castle, DE, U.S.A.), which
uses Advantage for QW-Series, version 1.0.0.78, Thermal Advantage Release 2.0
(2001 TA Instruments-Water LLC). In addition, the analysis software used was
Universal Analysis 2000 for Windows 95/98/2000/NT, version 3.1E;Build 3.1.0.40
(2001 TA Instruments-Water LLC).

[00158] For the TGA experiments, the purge gas used was dry nitrogen, the
balance purge was 40 mL/minute N, and the sample purge was 60 mL/minute N;.

[00159] TGA was performed on the sample by placing the modafinil sample in a
platinum pan. The starting temperature was typically 20 degrees C with a heating rate
of 10 degrees C/minute, and the ending temperature was 300 degrees C.

[00160] A powder X-ray diffraction (PXRD) pattern for the samples was
obtained using a D/Max Rapid, Contact (Rigaku/MSC, The Woodlands, TX, U.S.A.),

which uses as its control software RINT Rapid Control Software, Rigaku Rapid/XRD,
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[ 00159] TGA was perforned on the sanple by placing the nodafinil sanple in a
pl ati num pan. The starting tenperature was typically 20 degrees Cwith a
heating rate of 10 degrees C/mnute, and the ending tenperature was 300
degrees C. [00160] A powder X-ray diffraction (PXRD) pattern for the sanples
was obt ai 200¢/PH6P8a O/ Max Rapi d, Contact (Ri gaku/ MSC, PCRESW0HR81SdS, TX,
US A), which uses as its control softvvare RII\FI' Rapi d Control Software,

25 0 A T R i ¢ (0

di spl ay soRpiadisplay esfbias, vkrsiéh ( B gakauNEST), and A DRBRIXREtdrat t er n
Processing, versions 5.0 and 6. gé 1995- 2002, Materials Data, Inc.). [00161]
For the PXR@cﬁﬁﬁﬁlgy‘éqr%O”st%%Qu(@ ﬁwzﬂa&%%\mﬁrk as follows: source

was Cu with a n tor size was
0.3 mm capi [dléyrﬂy teF u@?@@%@gﬁﬁhﬁ%@gﬁﬁ, ?(re Sé)fo‘llbf@ S.A) was

0.3 nm | D; souresfwasc@y with evd.5d0ed,; x-wrs@gpmmanml;tdmalmtmas}zetwmé) has 46 kV;

o Tange. of mg Sty Sine' @halel KiphEokipall NAE MATHR A \is DmATEL] (2,000 1"
spi nni ng atefltbticingbde vods uséd) tisteymyveee fo the Xaray fbe &vhs 46 k¥; drpufresvis €epd; 0.3 nmm

collimator: the col]e ntinme was 60 mnutes; the tenperature was room
t enper at ur €8Y ARV 0 qﬁéa@@f’mﬁﬁ%mﬁéf’“’aﬁ%ﬂla‘%’é‘ agapgn of O degrgrsd@tant ed to the

X-ray sour Q&eaefﬁd@éé?ﬂuﬁﬁechae%ﬁ%ﬁs%ap r# ataBQQéi@%béd‘d khipn, the
anal ysi s paraneters were as e ratton 2- theta range was 2-60

degrees; t lapeed of 2 degredsisacond) 0 Bmeol\lmaton tbﬁwlhetgmg’sc? WaSh@O mmtﬁer the of chi
segnent s t ility was
oytint; ﬁ@%?érﬁtégﬁ%%o%&laéh@?%ﬁ%&%g&%%@%ﬁ% wdgaf b I3 IhPEE L s T80
and chi anqbrq@dsﬂtedtofﬂies}é{rsym&@abb&ﬁiﬁBkl@@@lMfract ogr ans were aI SO
acquired via wﬁaﬁ scover X-r L}r actoneter .

i nstrument wa ;ﬁé‘d ara(’@éﬁ‘i%w ea)g\ P&Eﬁrf‘téﬂ? tect i on
System), auRidaRge was3-68 de%?e%@ tﬁéﬁﬁc&&ioﬁ%ﬂ"an%( asD-960PdeRReS; tBd ndkbedS> CM as

per system cal i bration, a copper source (Cu/K. 1.54056 angstroms) aut ormat ed
x-y-27 st agef chinegntengrwascl the step size usathwasioRs the integrationptilityas cylinto pel | et

orm an O ASE Set of SAFS e b AR RO RS, 0T
while the offsstpiveredrai ned stationary. The exposur e time was varied and
- emappi ng prodditre PERDEasRe e S GoER e B KBRS B di ot or ti on of
the area dgiigel&X-tdyamiffratiiaée ehis instrument was equipped with GADDS™

(General Area Diffraction Detection System), a Bruker AXS HI-STAR Area Detector

at a distance of 15.05 cm as per system calibration, a copper source (CwK, 1.54056

angstroms), automated x-y-z stage, and 0.5mm collimator. The sample was compacted

into pellet form and mounted on the x-y-z stage. A diffractogram was acquired under

ambient conditiona at a powder setting of 40kV and 40mA in reflection mode while the

sampleremained stationary. The exposure time was varied and specified for each

sample. The diffractogram obtained underwent a spatial remapping procedure to

account for the geometrical pincushion distortion of the area detector then integrated

along chi from -118.8 to -61.8 degrees and 2-theta 2.1-37 degrees at a step size of 0.02

degrees with normalization set to bin normalize.

[00164] The relative intensity of peaks in a diffractogram is not necessarily a

limitation of the PXRD pattern because peak intensity can vary from sample to sample,

e.g., due to crystalline impurities. Further, the angles of each peak can vary by about

+/- 0.1 degrees, preferably +/- 0.05. The entire pattern or most of the pattern peaks

may also shift by about +/- 0.1 degree due to differences in calibration, settings, and
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along chi from-118.8 to -61.8 degrees and 2-theta 2.1-37 degrees at a step
size of 0.02 degrees with normalization set to bin normalize. [00164] The
relative intensity of peaks in a diffractogramis not necessarily a
limtation of the PXRD pattern because peak intensity can vary from sanple
to sanpl e, WQ26/0176ff= o crystalline inpurities. FurthePCTURMOHRI$ISS of each
peak can vary by about +/- 0.1 degrees, preferably +/- 0.05. The entire

pattern or S 5{% by about,.:+/- 0.1 degree
due to di f?tg?ences qtsﬁ%énoﬁg%ﬁﬁ{h se {E?%[b@ﬁ&g r@%}wpﬂ?&f/ é"P7698

PCT/ 1J SZOO&p&Q&HD&D@bﬂem ﬂmrPhgxtmsoExarﬁplemmd\slkavﬂnﬁrﬁermarertspdmdmith and from
oper at or to rted PXRD peaks in the Figures, Exanples, and
el sewhere ?fé Cfrr‘? ﬁg@t?@lploq E%ﬂe‘ﬁa an error of about t 0.1 degrees 2-theta.
[00165] For PyBRs3]atror PXRE) data hét6inlidtnding aBbleSardi T giltes] hSoonfRSillos ONMPOSi ti on
of the present invention nmay be characterized by any one, any two, any
three, anyofthepresensnyentiopanayshe charagterizad bysay ene, apy twgyang thaes, awy fowdr e of t he
2 theta angl. ol [

Cranat £1 oneSins Ao 88Y B or shi Pkl ioffe of B dd Kibte Mk APl 1

pr esent |num;thrcmfoﬁf,rfevedorfsi:eDSSttransxtrbmsnanabubeosiedtthehmqaelad(s and the DSC
transitions can.al so..be us t o _char | Z uBI LI TY
VEASURENENIESRIOEE SERG PR iy Sy oRe R R corpnedp AL s PR cur ve e
const ruct e%d)&emsmlﬂ@nm\mocbemmbbﬂdrm&&eﬂﬁa‘coﬂliiosmenﬁbsol ute ethanol in
volunetric flasks. At each concentration, 200 mcroliters of the solution
was transferred into a 96-well clear bottom W plate. The sanple absorbance
was neasured o@fi (AP O \ aeTs bgphotoneter
It was found ' T was | inear
to at |east 100 mcrograms/m_ [00167] To rreasure t he API concentration in

t he sanpl e, I t was taken and caII 2000 fol d)
with absol ut e[(@ﬁrﬁéa] c?lﬂ’ %%&uﬁvr?ewyafslcgnﬁugtgﬂgy BICBmIf%( lﬂ%{’ Eisjol F‘trlﬂi’ts

concent r at bDAPDih db&siste bihavl hOGolﬁmemgrams /Ateach0dcenBaiom) 20C Midbliterd80 NM
(unl ess ot h?I’WI se . not ed) fseriqggasur d the solubility is calcul ated based

U

on the caPfesel PB?PYY%&WP@S InéQ? @'i“feﬁlc appottom HV plate: The SRmPle t s wer e
measur ed Uﬁbda%aﬁlgl;-ewas%&‘é@reﬁlﬁtsﬁo'&@@uﬂéﬁ?@ﬂﬁéﬂﬁ& rﬁﬁei rature of 20-25
degrees C. Exanple Pravast ati n | ci um Sal t To a sol ution of

pravast at i npemolsimltqme(tqr. msg’omsi th@zhmhsm)banm V\amoecemﬁorocorrdla)tlom@s added a
sol ution Oimga?ltocallﬁeas?ﬁ)%t crog£ XL 1.70 mmol) also in water (5.0

[00167] To measure the API concentration in the sample, a small aliquot was
taken and diluted (typically 2000-fold) with absolute ethanol in a volumetric flask to a
final approximate concentration of less than 100 micrograms/mL. The absorbance at
280 nm (unless otherwise noted) is measured and the solubility is calculated based on
the calibration curve. The solubility of several statin salts were measured using the

above described technique at a temperature of 20-25 degrees C.

Example 1
Pravastatin Calcium Salt

[00168] To a solution of pravastatin Na salt (1.470 g; 3.292 mmol) in water (15.0
mL) was added a solution of calcium acetate (268 mg; 1.70 mmol) also in water (5.0
mL). The resulting solution was concentrated (through evaporation of water via a
stream of nitrogen gas) to about 15 mL and cooled to 0 degrees C. A white solid
precipitated and was collected via filtration. The filtrate was cooled again to 0 degrees
C which yielded further precipitation. After filtration, the solids were combined and
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m.). The resulting solution was concentrated (through evaporation of water
via a streamof nitrogen gas) to about 15 nL and cooled to O degrees C. A
white solid precipitated and was collected via filtration. The filtrate was
cooled again to 0 degrees C which yielded further precipitation. After
filtrati onWeHO6/8HF8ds were conbi ned and 35 WO 2006/ 017808/ USIIIS/U3RB05/ 027815
dried in a dessicator. The resultant solid was determ ned to be pravastatin

cal ci um sal,t. resul tant | 2.1 statin to galciumsalt.
(00160 P BinE Eriieh TB° Bribellfd cBisrar e e vab R oo @i o1 um
salt  ( Br ulfh¢ restlaintsattowasal 3: Bpﬁaea:k)atm'fblealauﬁ\saﬁt atin calciumsalt can be
characterized b one, three, qr any four or nore of the
PXRD peaks i n[qﬁéﬁ leeéﬁgﬁggﬁ% R oF the Prypstatin ealpiup stlt ast at i n
cal cium sa 8 QEVIRK by t

pravast at i nmrélgf}g‘?&iul&m s%ﬁ]f gd)omdbag%t%t&aﬂcﬁwﬁgétr%% Zﬂm%?gﬁﬁegfboss bet ween

about 25 degsr,eestv@ anadthlmomgrf@wrmo@%hﬁ eaks in[Fipag 1] BaRdspect r oscopy
was al so u?ht% XK éra | &€ I‘abf%uﬁ{nac\ﬁﬁmga{lpapg%g o%@wéaﬂjﬂ eﬁgneo ravastatin

cal ci um sal cterr any one any four,
any five, or EOW?@]l xTGA ofﬂre@rmfasthﬁmdl&humalkshdwedlébguraa Spércent wdight, but not

limted to 60, 17 1 1444, 6, 8 and 668 cm 1. [00172] Dynamc
Vapor Sorp{[qsﬁ etWBRPSLOl %\%52 qRESes aﬁngdgjég gg(SSﬁE’(%’fer?the pravastatin

cal ci um sal t {aomi]hempav@&b@ﬁywasmwéat%%hsmt&% Av&maﬁlm' sture
sorp-desorp cycle of the pravastatin calciumsalt. Tﬂe calciumsalt showed

cont i nuous Salm%rpfmsf@mp?alﬂhmégltaaﬁbﬁrmamﬂzﬁd byesingon&@ny (Mo, Ay hrgeRH) up t o
o ¢ oai DERERAL P B%e of Bh{'six EPBrd O OB Bk ANrided B RHIRRAMAYS COMPOUNG:

Hysteresis | sorp |o ovvs a noi sture
sor p- desor jhintitegd keg 2360, 11728, 1561, d44411il 86, Ssmdmdﬁﬁ&aht‘ The sodiumsalt, a

crystalline s howed .a.gra e in ss with ty up to
about 54 perczﬁl’@f—iﬁ \g f%’@m%&ﬁ%%%r i?%&’t“é‘?d‘?%

si gni fi caniplayastatinOdaldiid 841t arldthd fraPitatinisSdiRASEE. vp@uxlem dhb@sd%i?‘o@sftﬂ"e' on cycle.
The pravastatin sodiumsalt showed a greater groscogl city than the

cal ci um salkerp-desn r3qle pfihe pravasiatinroleivug salia| Bg calsiun talf sppwerheaatipeadsast at i n

et or (5. 0 et Msebriohls ' floftbr RAYE R 0 SRdlanbild ifbencimdst TO1) D)

3}] s? in }-Natgeilnp(mis(is ;m%slsteﬁhmthes ?mbnphg:s ?nipuund)rl{yMesmﬁpbseafedudln ;hle;alhd:j ng a
Ite Ssolld. ravast.a was extrac e SOl l W r

o hanor ( LOCOHON S e Sws B oo S Y6 ab i BFVA MLl i g an oi |

whi ch was tspditimIsalt.eUhd/Sodifin SHICh BdystaBing Sdlt, CHdWwed afraduailinereRVill @ia¥s Whht € sol i d

(100 ng) was washed with cold water (5.0 ni) and air-dried. The resultant
solid was humidity up to about 54 percent RH. Above 54 percent RH, adsorbed water increased

significantly. Significant hysteresis is observed in the desorption cycle. The
pravastatin sodium salt showed a greater hygroscopicity than the calcium salt.

[00173] Another method was also used to prepare pravastatin calcium salt. Toa
solution of pravastatin Na salt (496 mg; 1.11 mmol) in water (5.0 mL) was added a
solution of calcium chloride (69 mg; 0.62 mmol) also in water (2.0 mL). The resulting
solution was evaporated yielding a white solid. Pravastatin Ca salt was extracted from
the solid with dry ethanol (10.0 mL) and filtered. The solution was evaporated yielding
an oil which was triturated using diethyl ether (10.0 mL). The powdery white solid
(100 mg) was washed with cold water (5.0 mL) and air-dried. The resultant solid was
determined to be pravastatin calcium salt.

[00174] The aqueous solubility of the calcium salt of pravastatin was determined
to be about 17-20 mg/mL (via UV detection, 20-25 degrees C). The aqueous solubility
of the sodium salt of pravastatin was measured to be greater than 300 mg/mL.
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determ ned to be pravastatin calciumsalt. [00174] The aqueous solubility of
the calciumsalt of pravastatin was determned to be about 17-20 ng/niL (via
W det ection, 20-25 degrees Q The aqueous solubility of the sodiumsalt of
pravastatin was neasured to be greater than 300 ng/ni. 36 WD 2006/ 017698
PCT/ US2005/W0 7®¢M176%8canpl e 2 26 Week Stability Data of PCawsgdoanizaissalts in
E463808 [00175] Several salts of pravastatin were suspended in E463808
onega-3 oi l._an pl aced in either capped glass vials or sealed gelatin
capsul es. were used at 25 degrees C while glass vials were used at
25, 40, andsmeﬂsggﬂﬁpaaofmvaﬁmgmmcggos salt in oiI wer e neasured
periodically for_ 26 wee was used to neasure egradation of the
pravastatin st0{®] [%i’?&iaﬁFPﬁWS@@mWﬁPﬁé‘dﬂ ndi46 |3§ eraesa-boil &k h vi al s
and gel ati I T, '

pravast at i ?llagegg&gitﬁe? °§é‘%§.g?1ﬁ€?r‘ilsq’t‘ s&?e”%@ grﬁg%ntaglégﬁo‘?ér?{rgp%r%# | es over
tinme than degeeséf while glass vidlewstsdisedat 28] 40, and@@gtecaﬁ ”I(‘huesudpenqnmsa)ﬁm um sal t

in a vial s.sh to de de the least of all
salts in e.%ﬂ@@%‘% r%?}?"&rpeéw%ér {/%qfvaﬁekﬁe & s uﬁ%{@é’@% WSt 25 degrees
C. [001771d5gr@1men6’fmbpma§tﬁtﬁ1s‘altabi lity of pravastatin salts in capped gl ass

vial s at 0 degrees C. Again, the calciumsalt was shown to degrade
substanti al | y%%&é ﬂﬁ‘&ﬁ 6eﬁ%‘PWéFhetsﬁéll‘§b@H%?ﬂﬂmYlﬁ]é apdeelatin eapses t at a given

teﬁperaturt@%el YRE 25 Hdpse e\éctmca&a{r‘m#raf PARARiIrAhoREd g't h Eshowed

significan éss degradation than t pot assi um sa degrees C and
was simil alsmuﬂﬁrpmem af nputities pver4inatban @etsof@tbvehe spdupmsaltm acgb1°8p weeks.

Exanpl e 3 F G |t 5 1
fluvastatin ﬁa%{g?sﬁ WS 0 3‘25{%} ﬁg alng'T B“ﬂ:“ ??1 %9%&49?%%%1 &85 ml )
of calci urrbﬂﬂlaiaatsﬁwiaﬁr slgeleap otadridl bvet afleriod of @8 weeks At 2PdegedepCt at e f or med

I mredi atel y t he_.addition ci um acet ate solution to the
fluvastatin Qzﬂutlflgwe %PW&@‘WB@‘% Prayestatin paftsan panpsd glass Aalsiatdr i ed fir st

in a vacuugy .y 60\dedkect T, %‘g%%% &lcfitﬁﬁ sdit @as@ﬁb‘%ﬁt@&éra{d@fsﬁbsﬂnuﬁl%sl enperature

under nitrogen row overnq% Dried solids were [Mightly ground in a nortar
and pest | e thsafeithes thenodim o o potassium Salfcat p given temperaterei Juipsisinglyathact eri zed

cal of um SaFHeRP ot O AFRRes (ol FRFERY LR ABAASHET B 1021 2 77 Do

cal ci um salpbtassium salt at 40 degrees C and was similar to the sodium salt at 40 degrees C over a

period of 8 weeks.

Example 3
Fluvastatin Calcium Salt

[00178] 505.9 mg (1.167 mmol) of fluvastatin Na salt was dissolved in 15 mL of
water. 94.2 mg (0.595 mmol) of calcium acetate was dissolved in 2 mI, of water. A
precipitate formed immediately with the addition of the calcium acetate solution to the
fluvastatin Na solution. Solids were collected by filtration and dried first in a vacuum
oven at 65 degrees C for 0.5 hours and left at room temperature under nitrogen flow
overnight. Dried solids were lightly ground in a mortar and pestle before
characterization. The resultant solid was characterized using PXRD, DSC, TGA,
Raman, and IR spectroscopy and determined to be a calcium salt of fluvastatin. The
resultant salt was a 2:1 fluvastatin to calcium salt.

[00179] Solubility measurements of the sodium salt and of the calcium salt of
fluvastatin were acquired in water at 23 degrees C. Solubility was measured
gravimetrically in deionized water. 5.5 mg of fluvastatin sodium salt was dissolved in

about 130 to 150 microliters of water, which yielded an aqueous solubility of the
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[00179] Solubility measurenents of the sodiumsalt and of the cal ciumsalt
of fluvastatin were acquired in water at 23 degrees C. Solubility was
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salt of about 37 to 42 ng/nL. 5.5 ng of the calciumsalt did not conpletely

di ssol ve i kn . S

soi ubi 11 ty FhRile oS5 £ b2 P19 247 bEe By Gt O Rhco BEARES 1 6
about 0. 27gissglverin. wit@Dh@0 pftdtwldingmpds 2AmlLofoateari Aquesas solatdlitylo thehar act eri zed
by anyone, any t t.hree,, any four, a LV, r a six or nore of
the PXRD péglﬁ‘é“ﬁ S\éﬁﬂaﬁa% “eqe'r?cqeﬁfa%F@P_Oﬁﬁﬂuaﬂ%’tafbf”i’tﬁ{%@dnyg?b3. 7, 7.5, 11.3,
12.9, 18.1, 2j0A80janthefuvastaigéfeitmalk baite chifigildd bydal anéang avd,ect ed) .
Based on the PXRD dif&actogram the fluvastatin calcium_salt appears to be

weakl y cryénnfwsenany fou sy fivepgrangsix et more of the PXRI peaks én Figuws 30 degrees Cat
10 degrees; ] owed h ' LR 4 | ty_ ut 79
degrees C (%g‘éﬂlgf]gﬁsgtmg??&%é?gj 7?@&%3%?11@%1“23% smal'f H%Eed%tzh&ei%gn around 100
degr ees C i(Bigakn, dataias eallectsd). tBesed omthe PXRENdiffactbgram, theflatastitib caltinm sanpl e.
[00182] TCGA

1?}13.3(}? ?‘%@Z rsgrl Jrom25 degrees Cto 300 degrees Cat 10
degr ees C A hTREE 47 agg% percent weight | oss between 25 degrees C
?gd 130 degr @(gnsq, Omgghsmﬁyﬁsmmeﬁmmbmmmgfeesllcat ema%gteesenth s of water
ee Figure, 10). Ramap spectroscopy was 0 used to_ characterize
the fl uva;tcélfﬂm#e- D i9ed 2 profinngs wgg@aﬁﬁ%@aﬂ%d%a?ﬁ%l(ﬁeec%snse
charact er | 25 dnbit, oY A8 Sl Indotfih o U900 Bdhfeds @is anBifadiiol fhe OF MY
six or nore’of the Raman shifts in Figure 11 including, but not limited to,

1657, 1604 instrgzent angd @Ot relatedlzo thexadples14, and 352 cni'l. [00184] IR

The 11 uvastat (DA o GERAS s SRESbTor LR It IR o oy

thrleea an;deglewC/nﬁnmtl e.fTGAghWecagg.nbmﬁgvdi\gm&ggbettvbenIPdegeaks: d;ﬂ(sFi gure 12
I ncl udi ng, t. not imted to, 1, 15 1500Q, 1457, 1345, 1216, 1155,
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Cal ci um Salm%'i n Dogs [00185] A two-way cross-over experinent was conpl eted
with six fasted beagle dogs to conpare the pharnmacokinetic paraneters of
pravast atin caPU83m Baman sgecthosceppyawassalsetused oehrmapterzd the fimvastainavast ati n

sodi um sal t. a5 &f94hE Advdst8Mcalcium sait can be characterized by any one, any two,

any three, any four, any five, or any six or more of the Raman shifts in Figure 11
including, but not limited to, 1657, 1604, 1542, 1500, 1457, 1216, 814, and 352 em’”,
[00184] IR spectroscopy was also used to characterize the fluvastatin calcium
salt. The fluvastatin calcium salt can be characterized by any one, any two, any three,
any four, any five, or any six or more of the IR peaks in Figure 12 including, but not
limited to, 2361, 1560, 1500, 1457, 1345, 1216, 1155, 839, 741, and 560 cm™.

Example 4

Pharmacokinetic Study of Pravastatin Calcium Salt in Dogs
[00185] A two-way cross-over experiment was completed with six fasted beagle

dogs to compare the pharmacokinetic parameters of pravastatin calcium salt with
pravastatin sodium salt. The pravastatin sodium salt was acquired from
PRAVACHOL® tablets. The pravastatin calcium salt was acquired via the method
described in Example 1. The pravastatin calcium salt dosage form administered to the
dogs consisted of 11.0 mg pravastatin calcium salt (equivalent to 10 mg pravastatin

acid) and 744 mg Ropufa 75 ethyl esters of omega-3 fatty acids in a soft gelatin capsule
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PRAVACHOL(r) tablets. The pravastatin calciumsalt was acquired via the

nmet hod described in Exanple 1. The pravastatin calciumsalt dosage form
adm nistered to the dogs consisted of 11.0 ng pravastatin cal cium salt
(equivalent to 10 ng pravastatin acid) and 744 ng Ropufa 75 ethyl esters of
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0,679 54 Oy ishicdindh oiudilntir v Bl b om BN 13 wdQ0L 333. 39

345.11 94.0 0.5 2,44 NIA" 1002 375.46 378.47 117 1 1003 575. 07
581. 85 192 bepslg doggingtwo-wayeigs-oxaeudy, 414 58 402 1 10.18 N A

Pravastatin Calcium Salt\
Animal AUC,, AUCs Crex Toax tin Relative
(ng/mL x hr) (ng/mL x (ng/mL) (hr) (hr) Bioavailability®
hr)

71001 512.94 518.11 99.0 1 3.44 134
1002 264.11 268.01 872 0.5 1.85 62.1
1003 488.36 494,27 182 1 1.67 74.9
2001 438.55 453.69 131 0.5 25 99.7
2002 505.30 515.14 166 0.25 1.89 148
2003 380.68 396.20 182 1 2.76 200
Mean 431.66 440.90 14120 0.7 2.35 T121

SD 95.879 96.306 41.822 0.332 0.679 54.0

% CV 222 21.8 29.6 46.9 289 44.6

PRAVACHOL® -
1001 333.39 345.11 94.0 05 244 N/A
1002 375.46 378.47 117 1 1.69 N/A
1003 575.07 581.85 192 1 1.79 N/A
2001 350.84 414.58 402 1 10.18 N/A
2002 297.63 312.21 129 1 2.59 N/A
2003 165.66 171.78 33.6 0.5 2.06 N/A

Mean 349.68 367.33 100.97 0.83 3.46 -

sD 132.89 134.27 59.345 0.26 3.31 -

% CV 38.0 36.6 58.8 31.0 95.8 -

3Bjoavailability calculated relative to PRAVACHOL® AUC;,;, values were normalized for the doses
received by each animal
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phases (crystal habits) were collected: (A) a “fluffy” suspended phase at the top of the

reaction vessel and (B) a dense solid phase at the bottom of the reaction vessel. The
resultant salt was a 2:1 pravastatin to magnesium salt.

[00188] The pravastatin magnesium salt (habit A) can be characterized by any
one, any two, any three, any four, any five, or any six or more of the PXRD peaks in
Figure 13 including, but not limited to, 4.57, 6.97, 9.15, 10.87, 11.81, 13.21, 13.73,
16.31, 17.51, 18.55, 19.17, 20.73, 22.71, 23.73, and 24.99 degrees 2-theta (Rigaku, data
as collected). The peak observed at 31.709 degrees 2-theta corresponds to sodium
chloride impurity. ,

[00189] DSC was run (on pravastatin magnesium salt habit A) from 25 degrees
C to 300 degrees C at 10 degrees C/minute. DSC showed an endothermic transition at
about 99 degrees C (See Figure 14). The exotherm at about 131 degrees C may
represent a recrystallization event.

[00190] TGA was run (on pravastatin magnesium salt habit A) from 25 degrees
C to 300 degrees C at 10 degrees C/minute. TGA showed about a 12 percent weight
loss between 25 degrees C and about 120 degrees C, and about a 25 percent weight loss
between 25 degrees C and about 160 degrees C (See Figure 15).

[00191] IR spectroscopy was also used to characterize the pravastatin

magnesium salt (habit A). The salt can be characterized by any one, any two, any
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represent a recrystallization event. [00190] TGA was run (on pravastatin
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[00196] TGA was run (on pravastatin magnesium salt habit B) from 25 degrees
C to 300 degrees C at 10 degrees C/minute. TGA showed about a 12 percent weight
loss between 25 degrees C and about 120 degrees C (See Figure 20).

[00197] IR spectroscopy was also used to characterize the pravastatin
magnesium salt (habit B). The salt can be characterized by any one, any two, any three,
any four, any five, or any six or more of the IR peaké in Figure 21 including, but not
limited to, 1726, 1553, 1459, 1426, 1177, 1079, 1039, and 827 cm™. The IR spectrum
was acquired in transmission mode with the sample pressed into a KBr pellet. The
spectrum is baseline corrected.

[00198] The solubility of pravastatin magnesium salt (habit B) in water was
measured (via UV detection, 20-25 degrees C) to be 16.12 mg/mL.

Example 6
Pravastatin Magnesium Salt

[00199] Another preparation of pravastatin was completed. To a 49 mass
percent solution of pravastatin sodium salt (1.0057 g; 2.25 mmol) in deionized water

was added 2 molar equivalents of propylene glycol (0.171 g). Upon addition of a 53.1
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[00198] The solubility of pravastatin magnesiumsalt (habit B) in water was
nmeasured (via UV detection, 20-25 degrees C) to be 16.12 ng/nL. Exanple 6
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conpleted. To a 49 mass percent solution of pravastatin sodiumsalt (1.0057
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-

Example 7
Pravastatin Zinc Salt

[00204] 2 equivalents of pravastatin sodium dissolved in de-ionized water are
reacted with a solution having 1 equivalent of zinc chloride in de-ionized water.
Precipitation of crystalline pravastatin zinc occurs immediately at room temperature.
The resultant salt was a 2:1 pravastatin to zinc salt.

[00205] The pravastatin zinc salt can be characterized by any one, any two, any
three, any four, any five, or any six or more of the PXRD peaks in Figure 25 including,
but not limited to, 3.78, 7.56, 9.58, 11.34, 17.05, 18.76, 19.80, 21.91, 24.57, and 26.55
degrees 2-theta (Rigaku, data as collected).

[00206] DSC was run (on pravastain zinc salt) from 25 degrees C to 300 degrees
Cat10 degr’ees C/minute. DSC showed an endothermic transition at about 136 degrees
C (See Figure 26).

[00207] TGA was run (on pravastatin zinc salt) from 25 degrees C to 300
degrees C at 10 degrees C/minute. TGA showed about a 12 percent weight loss
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shows the sta ity (percent other degradants) at 40 degrees C.

Example 8
12 Week Stability Data of Pravastatin Salts in E681010;Ethanol Mixture

Several salts of pravastatin were suspended in 87:13 E681010:ethanol mixtures
and placed in capped glass vials. Each suspension of pravastatin calcium, pravastatin
magnesium, pravastatin sodium, or pravastatin zinc in 87:13 E681010:ethanol was
measured periodically for 12 weeks. HPLC was used to measure degradation of the
pravastatin salts.

Figure 31 shows the stability data (percent lactone) at 4 degrees C.

Figure 32 shows the stability data (percent lactone) at 40 degrees C. The zinc
salt exhibits the least degradation to the lactone with about 3 percent after 12 weeks.

Figure 33 shows the stability data (percent other degradants) at 40 degrees C.
Again, the zinc salt appears to be the most stable.
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Again, the zinc salt appears to be the nost stable. 43 WHAT WVE CLAIM I S: 1
A pharmaceutical conposition conprising a divalent pravastatin salt and an
onega-3 oil. 2. The pharnaceutical conposition of claim1, wherein said

di val ent pravastatin salt is a calcium nmagnesium or zinc salt. 3. The
phar maceuti cal conposition of claiml| or 2, wherein said dival ent
pravastatin salt is chemcally stable. 4. The pharmaceutical conposition. of

any one of claims | to 3, wherein said onega-3 oil is an onega-3 ethyl
ester. 5. The pharmaceutical conposition of any one of clainms | to 3,
wherein said onega-3 oil is an onega-3 triglyceride. 6. The pharnmaceuti cal
conposi ti OWGF%%(}LMISO]‘ clains | to 5, wherein said onmega-3 oil conprises

EPA and DHA in an amount which is between about 70 and about 90 percent by
wei ght. 7. The pharmaceutical conpositi on of any one of clainms | to 3,

wherei n sai d OFRgamteRich caﬂsosﬁonmtphgngoaf ﬁggsduﬁgmaﬁal Hr g a-3oil 0 @bout

1:1. 8. The pharnaceutlca conposition o to 3, wherein

sai d oneg as ratlooIEADHAfrm out 10:1 to about 5: 1. 9. A
phar maceua2| cal Jnl:“(? ?et"l‘ cgheorpesiiion &t gaim . ‘tsflevaa%ﬁglvr}?favaas'aw t§81t and an

onega- 3 oichlciumyiagghesium, sedint saltega-3 oil 1s present in an anount of about 500
to about 1500 ng and said divalent pravastatin salt is present in an anpunt

of 5 to abkout ¥0.Thacefeal momr&as.ﬁqtar@%hegg,rmeﬁmle npm%mﬁa gifn 9, wherein

sai d divalent pravastatin sal't 1s a calcium nagnesiu or zinc salt. 11.
The phar nEBgied!l¥ &pleonposi tion of claim9 or 10, wherein said dival ent
pravastatin salt has an aqueous solubility |less than about 200 ny/niL. 44
12. The pHar matieypharmadeutivalrpmpasition uf apf ol oficiain 1 6r3, Whereinkudd @iega-3ail dadi val ent
pravast at i ngaa“th 188 @n aqueous solubility I'ess than about 50 ng/ni. 13.
The pharnacetti c corrp05|t| on of any one of clains 9 to 12, wherein said
divalent pravgstatin salt is crystalline. 14. A phar rraceutl cal conposition
conpri sing-a df zi’ TacepticalFQ@positiop, olany P“eéﬁﬂa‘éﬁl&?eyﬁerﬁ“ $iq omegy-goil g

phar maceutboegd-3 giglypmide.t i on of cl ai nl4, wherein said divalent fluvastatin
salt is chemcally stable. 16. The pharmaceutical conposition of claim 14

or 15, wWhel el Mg dhimeleiRhi&Bipdslidy 8du biebf Sidkds 1 ke, Fherbiftbeid B2 8 bt -

comprises EPA and DHA in an amount which is between about 70 and about 90 percent by weight.

7. The pharmaceutical composition of any one of claims 1 to 3, wherein said omega-3 o0il has a
ratio of EPA:DHA from about 3:1 to about 1:1.

8. The pharmaceutical composition of any one of claims 1 to 3, wherein said omega-3 oil has a -
ratio of EPA:DHA from about 10:1 to about 5:1.

9. A pharmaceutical composition comprising a divalent pravastatin salt and an omega-3 oil,
wherein said omega-3 oil is present in an amount of about 500 to about 1500 mg and said divalent

pravastatin salt is present in an amount of 5 to about 160 mg.

10.  The pharmaceutical composition of claim 9, wherein said divalent pravastatin salt is a

calcium, magnesium, or zinc salt.

11,  The pharmaceutical composition of claim 9 or 10, wherein said divalent pravastatin salt has

an aqueous solubility less than about 200 mg/mL.



17. The pharmaceutical conposition of any one of clains 14 to 16, wherein
said divalent fluvastatin salt has an aqueous solubility | ess than about
200 ng/ mL. 18. The pharnmaceutical conposition of any one of clains 14 to 16,
wherein said divalent fluvastatin salt has an aqueous solubility |ess than
about 50 ng/nL. 19. The pharnmaceutical conposition of any one of clains 14
to 18, further conprising about 500 to about. 1500 ng of an onega-3 oil and
about 5 to about 160 ngy of said divalent fluvastatin salt. 20. Use of a
phar maceuti cal composition according to claiml in the manufacture of a

medi canment . for ventin reduci ) treating elevated chol esterol
| evel s, atter 'Q'EPE*}“&CF £ cpRpRsifipn %%!fﬁﬁ‘r{’%wc‘é i dpvalentpraxssiotiy €t hsd di sease

i ncl udi ng aﬁaqmsqlubﬂuyelaisshaamsbucmﬁémb.vascut ar events, and coronary artery
di sease and/ or cerebrovascul ar di sease. 21. A pravast ati n cal cium salt,

wher el n thg Sah oRHldlicd cAmRIGRS o 5n@¥faéufn§§ﬁclymreﬂll%hhgf;vﬂethUbStant' ally

as shown in Figure he pravastatin calcium sa aim21

wher ei n t REVE 1’&‘“&‘)&%\‘1’1??9’5“’ -an | R spectrum substantially as shown in Fi gure
3. 23. The pravastatin calciumsalt of 6lainRl, wherein the salt exhibits an
it spectnaum A pinphdcaiticd cqnikitorbdompadiiy,a divaRE, flutdtafin salk 4den ohd B, 0il855, and 668
cm1l. 24. A pharnmaceutical conposition conprising the pravastatin cal cium

salt of cligi mgd hmﬂ&el&%ax chgfosmmmw Whefedl GldUihRA!AhvAGifaRsM 21, wherein
said salt js crystal i ne. A pravastatin magnesium salt, wherein the salt

exhibits & eﬁb%ﬁéf’ta% ray diffraction pattern substantially as shown in
Figure 13. 27. The pravastatin magnesiumsalt of claim 26, wherein the salt
exhi bi t s a6.po\ithe phaxtnacantical dothpasition eofchinp b4 drd §,rwhesimpssid divalent feabtainatlt ida 57, 6. 97,
9.15, 10. ur“a 1 13.21, 13.73, 16.31, 17.5 1, 18.55, 19.17, 20.73,
22.71, 23. %} and 24. 99 degrees 2-theta. 28. The pravastatl n magnesi um sal t

of cIa|m26 erein the salt exhibits a r y .diffraction pattern
subst anti af yvﬁgpm%ﬁ“t‘f: 3 comppgifian of ‘18“3"2’9"{%'\@5 Hrau% é’?‘ﬁ‘?‘i“ﬁa‘?rﬂéﬂeé‘él um salt of .
claim 26, flwhetnui salt hdsen &mbkdus eotibilhy les tian pEEIE00 me/ilay di ffracti on pattern
conprising peaks at 4.57, 6.99, 9.13, 10.41, 10.87, 12.05, 13.19, 13.77,

16. 37, 17343, Thd Bharracenti®al téin Qor?éfan%e%?alalﬁw; 896, QhcdRQNi€@Sagn t heta. 30.

The pravastatl N nagnesi um sa claim erein the salt exhibits a
powder x- Qryastptinse gﬁﬁ“ﬁ%‘?‘i“éwubéwﬁ‘%ﬂf‘ﬁ@“b%%mt 4.57, 6.99, 9.13, 13.77,
and 20.71 degrees 2-theta. 31. A pharnmaceutical conposition conprising t he
pravast at il meliyn plAroaveutiad! compfositibraefimnp@e of dams e 1 hherthasomprisingabephesi um sal t

of claim 2, to\é!flﬁ{ B806m a'fé;ll onfabd-3 biPant bt Solabdf 16037 of iPliRM@SARbddinZi NC sal t,
wher ei n thets t exhi |ts a powder X-ray diffraction pattern

sal

20.  Use of a pharmaceutical composition according to claim 1 in the manufacture of a

medicament for preventing, reducing, or treating elevated cholesterol levels, atherosclerosis,

hyperlipidemia, cardiovascular events and disease including coronary events and cerebrovascular

events, and coronary artery disease and/or cerebrovascular disease.

21. A pravastatin calcium salt, wherein the salt exhibits a powder X-ray diffraction pattern
substantially as shown in Figure 1.

. 22.  The pravastatin calcium salt of claim 21, wherein the salt exhibits an IR spectrum

substantially as shown in Figure 3.

'23.  The pravastatin calcium salt of claim 21, wherein the salt exhibits an IR spectrum
comprising peaks at 2360, 1728, 1561, 1444, 1186, 855, and 668 cm™".

24. A pharmaceutical composition comprising the pravastatin calcium salt of claim 21.
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substantially as shown in Figure 25. 34. The pravastatin zinc salt of claim
33, wherein the salt exhibits a powder X-ray diffraction pattern conprising
peaks at 3.78, 7.56, 9.58, 11.34, 17.05, 18.76, 19.80, 21.91, 24.57, and
26.55 degrees 2-theta. 35. The pravastatin zinc salt of claim 33, wherein
the salt exhibits a powder X-ray diffraction pattern conprising peaks at
3.78, 7.56, 9.58, and 17.05 degrees 2-theta. 36. A pharnaceuti cal
conposi tion conprising the pravastatin zinc salt of claim33. 37..- - The
pravastatin zlpc salt X cla~.m .33, ryherein. sa~ti salt_is..~txst~llitte,

. . 38. Use of a pharnmaceutical conposition conprising a pravastatin
cal ci um sdbt akhe pravastatin calsiuncsali piplaimiZh whereinsaidhsaltacrstaliinef a medi canent for
preventing, reducing, or treating elevated 46 chol esterol |evels,

at her oscl @60Si & praviigtRf thdgRésthy Bl whedin te@M B Rlited poRd& K-8y amcﬁiinm&e i ncl udi ng
coronary events_ and ceregrov cul ar events, orcoronary artery di sease

and/ or cer¥RAFLL 5 hoyyn in e. 39. Use of .a phar maceuti cal conposition
conprising a pravastatin magnesi umsalt according to claim2 in the
manuf act ur?é of Tha prekagiadmmeanesitnpalt of dajm 26, whgreinttiedalt ¢xhiyits opowderdary ng el evat ed

chol ester qlfﬁicﬁa/rﬁbaitem@mﬁfrsglgséa@ma'ss sd7¥§)%r hd. 4 el mlcﬁrﬂ' RuEsGYL ar events

and di sease i ncl gg coronary events and cerfebrovascul ar events, and
coronary d??%ﬂ?ﬁlﬁlz% 7l pH o rid28 P8 deerrsrkiefear  di sease. 40. Use of a

phar maceuti cal composition conprising a pravastatin zinc salt according to
claim2 28 t Hhe pavasttrchagnesiunf sal ofidaiin 06, vhareinfiimrsalpexbibesid panger X-myluci ng, or

treating %] %ngpqtt&{?s anglgldpals sh&ynelk%grwgg her oscl erosi s, hyperli pi dem a,

cardi ovascul ar i'sease 1n I'ng coronary events and
cerebrovas ular events, and coronary artery di sease_and/ or, cerebrovascul ar

di sease. AT REYETbTREResi™ b phdan 2-otherginhssalt sdibitse RARIerchBY of cl ai s 1,
9 and 14 auﬁahamamh tompéising pealksat 0157 6.9%,1911B.80.40 10137,11€f08r18Nn8,a3 07 168 exanpl e

thereof. 44 1853,19.13,20.71,22.73, and 25.01 degrees 2-theta.

30.  The pravastatin magnesium salt of claim 26, wherein the salt exhibits a powder x-diffraction
pattern comprising peaks at 4.57, 6.99, 9.13,13.77, and 20.71 degrees 2-theta.

31. . A pharmaceutical composition comprising the pravastatin magnesium salt of claim 26.
32.  The pravastatin magnesium salt of claim 26, wherein said salt is crystalline.

33, A pravéstatin zinc salt, wherein the salt exhibits a powder X-ray diffraction pattern
substantially as shown in Figure 25.

34,  The pravastatin zinc salt of claim 33, wherein the salt exhibits a powder X-ray diffraction
pattern comprising peaks at 3.78, 7.56, 9.58, 11.34, 17.05, 18.76, 19.80, 21.91, 24.57, and 26.55
degrees 2-theta.

35. The pravastatin zinc salt of claim 33, wherein the salt exhibits a pdwder X-ray diffraction
pattern comprising peaks at 3.78, 7.56, 9.58, and 17.05 degrees 2-theta.

36. A pharmaceutical composition comprising the pravastatin zinc salt of claim 33.
'37.. . The pravastatin zinc salt of claim 33, wherein said salt is crystelling.. ... ... . ... ... ...

38.  Use of a pharmaceutical composition comprising a pravastatin calcium salt according to

claim 2 in the manufacture of a medicament for preventing, reducing, or treating elevated
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cholesterol levels, atherosclerosis, hyperlipidemia, cardiovascular events and disease including
coronary events and cerebrovascular events, and coronary artery disease and/or cerebrovascular

disease.

39.  Use of a pharmaceutical composition comprising a pravastatin magnesium salt according to
claim 2 in the manufacture of a medicament for preventing, reducing, or treating elevated
cholesterol levels, atherosclerosis, hyperlipidemia, cardiovascular events and disease including
coronary events and cerebrovascular ¢vents, and coronary artery disease and/or cerebrovascular

disease.

40.  Use of a pharmaceutical composition comprising a pravastatin zinc salt according to claim 2
in the manufacture of a medicament for_preventing, reducing; or treating elevated cholesterol levels,
atherosclerosis, hyperlipidemia, cardiovascular events and disease including coronary events and

cerebrovascular events, and coronary artery disease and/or cerebrovascular disease.

41, A pharmaceutical composition according to any one of claims 1, 9 and 14 substantially as

herein described with reference to any example thereof.
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