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inhibiting triglyceride synthesis, leading to a reduction of the amount of triglyceride-

rich lipoprotein (VLDL) released into the circulation. Fenofibric acid also stimulates
the catabolism of VLDL and reduces serum uric acid levels in hyperuricemic and
normal individuals by increasing the urinary excretion of uric acid. Measurement of the
detected amount of fenofibric acid in the blood of a patient can reflect the efficacy of
fenofibrate uptake.

[006] Patient uptake of a fibrate such as fenofibrate is affected by food, i.e.,

fenofibrate exhibits a “positive food effect”. A positive food effect exists when the
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and effective antihyperlipidemia dosage regimens.
[0012] Additionally, it would prove advantageous, both clinically and

economically, to minimize the size or volume of such a fenofibrate dosage form and to
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[0017] In one embodiment, formulations of the invention comprise an omega-3
alkyl ester, such as an omega-3 ethyl ester. In another embodiment, formulations of the

invention comprise an omega-3 mono-, di-, or triglyceride oil.
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[0022] In another embodiment, the invention provides a liquid formulation

comprising about 65.00, 66.00, 67.00, 68.00, 69.00, 70.00, 71.00, 72.00, 73.00, 74.00,
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15%?6%%1?8% VJ%}O/%l pggg%ﬁta@ y WGI g dod%ggtajsc% Ootﬁglv%g%ht tBatween
abeughi.00 ambahotit D00 Perpentdanteigit, bﬂwgétt a,boab%ilOO 58d ﬂﬂ)ut 90.00
BESTH s S g e EEHEGve  eve

£58080.60 &t atoupgs oorEHAe& b@lwght%?mtq bﬁtsoHAb qﬁtanather
23:19 ratio of about "a 75:11 rati o of

grbodDRigt, this @utcompgs;tlmn r:amposmg)EPEFandM inplont 98.00 parcent by

@bl 4 55 0 SR ieft, A 95 30 wlheBl i oo
p’rﬂi’@éﬁt bAwdight,ladbitB4000 @?&n@b%wefgh‘t'@bam Olpeeht by welght about

PCT/ US2005/ 027806 about a 1:1 ratio of EPA: DHA, about
%.90 perpent by weishtpkom)- 0% prseant Ry Weisht.about 6300 peperbigy weight,

4o ng@%? R?l' é'r{t%gr\z\ae n%lﬁ ﬂguﬁ?ﬁ%gerﬂtgb%%%@ IaIPOFt 50, QO e]?ercent
B}?WetghmﬂElm%demml o of EPA: DHA, about a 75 1ratio
0

[0027] In another 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,
6




EPA: DHA, about a 50:1 ratio of EPA: DHA, about a 25:1

rati o of EPA: DHA, about a 20:1 ratio of EPA: DHA,
wWabwan1m915: 1 rati o of EPA: DHA, about a 10: 1 rBECT/OSW05/027806

EPA: DHA, about a 7.5:1 ratio of EPA: DHA, about a 5:1

L P P A S AV e B
E%?%oﬂa%u@a q ‘?Stljja_ﬁo of EER %Wfln %H&Hér é‘i‘nﬂodim&ﬁt ﬂh@ oﬁfe a-3

1.5 rati1o o about
estat dronudga-BRAidéter hasabbuiza 93:8 rata OfOERﬁ DERX,: abewt, a 'Zfr 1 ratio of

PR bne g 0o R BRATA w388 R BRI bhout o

?‘q Qo @f @ﬁA@PL@t dB?)uE 218040 srEPA: D’I@A' aCbo@f a ERA Bt of

fom about a 50°1 ratio to about a 11 ratio of
EERADHHAabdm e Sab maito of EI\:DHAvtabout 25 4 nefin ofERA:DHAsgbgut a

L O i T Ye

allout ar1as:i GatRRf of@?’%% dbb@a Bbeatio 6f BRA:DHA ) dbotia &Ucﬂﬂatlo of
a l:1ratio of EPA: DHA fromabout a 2:1 ratio

ERWoRHAR about arla? rasiost ERADHAs abejt & ):3) ﬁatmflﬁPAaDP&A@r pbout a
P
éf%lgg P%@B?‘%&‘e 3n Jclnc}théﬁérﬁ%d?ﬁén ert the BH( a-bréséF ot {J&‘EE a-3 alkyl

ror orre a-
eftashadtfrdne alsdut alostit raEio 1o Soauahild naflo EPBPEHDHAaﬁohMut a 50:1

iy Pabo LAt HHA DKoo gbeut 23: ptatp 4o fopigpe 1 ratio of
FFeasHAAﬁO% aﬁo%gétioqtf%% tcf"‘?b%u@a 'i"’ltﬂaﬁo of EERDIPHAToRtabout a 5:1

abou r at or at |east about
railoltﬁ aboutat 1:0 ratfo GEFHR/ADBNA [fogR S]Joutm Iahuottiede abers adi: heatio, of

L el M SO A
79 ratﬂa%@ abdid @ 1 : PFatRRAEP AZDPIA. NMinl drﬂoﬂfeﬂﬂiﬁb@dmfeﬁﬂ Gt chﬁ@ga€3

i ssolved in a vehicle conprising an one et
eatst ergmegabbalkylsseo hasatdenst ghauoa 18, o ob Egé :DH4., @éeast about a

i g8ork St BB gl i By A feBipus a2
rARAGRIP LI A, dtNdaed stoat 4 96 ratid oAEPAMIHA| gl lyaseababea 5:1 ratio of
wherein the formul ation of the cog]g%oswl on on a wei ght

eﬁ:Bém@getb&ﬁuabowsﬂé)slf%lPl%E%) BByt 65.00, 66.00,

[0%88] 6@1 5818)theg gmggdlmfgt 881qugd1f 81%11121’:71%112 8@@6- u%%nﬁgn comprises

aB&th’Q) 66270080 B3100, 110,814200(])30 d40,8E5000)6%169 Il&éh, gm opfbout 200
the oneg about. 5. 00,, 6.00, 7.0Q, .8.00
ool o OF o0 f raieghSsolp0 B0 vasclsGOmplistl a1 peeat <yl Gger

a%éut%ooos 1%’(909 go%@o@cb Y flo%@ @PO(%lzkno \l\@oqhm @U‘i 18100ar®00,

17200008. 00,319(1911 or 2@00% bmolnﬁmem‘f e%abql md @medmm @lwen triglyceride

Oggglleéjnrgs 1§ CG%A %l‘nglg tr%ln(gélq %X]%%{t %dn(foa&}glght
p’e?ce%ge iR as %llc% aﬂoﬁlt @9;001@6 06).67.00769.00, 698)0900 00, 71.00,
or 20.00 %’2% fenofi brate

mmaﬁ’wosmmq;@wgs @(5/762)?)8@%00 {55 8000, $1.08, 83,30, 83.00,
cm B2 o4 By Wi fe LIRS A et Bo: 31601k 087700, 8.00,

CENASMO! at.00,1 200, 85.001 14560, 1600, 176)00 40,00908. 00,(1@ 00, #420.00 %
120, 130, 140, 150, 160, 170

9
by weiskirefiethagel, poi £i09s 608, HEY. 8. oo 0. o]0 . 00, 115 00 12.00, 13.00,
14.00, or 15.00 % by weight of the medium chain triglyceride or mono-diglyceride, and

about 5.00, 6.00, 7.00, 8.00, 9.00, 10.00, 11.00, 12.00, 13.00, 14.00, 15.00, 16.00,

17.00, 18.00, 19.00, or 20.00 % by weight of fenofibrate.
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mlliliter of vehicle, wherein the vehicle consists of

an onega-3 ethyl ester, about 5.00, 6.00, 7.00, 8.00,
wO230/01702 00, 11.00, 12.00, 13.00, 14.00, 15.0PCT/US2008027806

17.00, 18.00, 19.00, 20.00, 21.00, 22.00, 23.00,

24.00, 25.00, 26.00,, 27.00, 28,00,.29.0 qQr 30.00 %

by LUBPLmin grothar wmbsflimenh 1&%@@%&@% iogﬂlerlmgqn%’é FPIgRrises

RhoTRAR dls O YE & 4 H8ric1a Rtk cMAELBITdN of 1boult3B, @ r76USE OO,

conposi tion on a wel ght percentage basis is as

161 1204d 30, 9o 150,660,000, 68,080, 6200 nillgBardPof Boofigrate per
rgtgl'i]%gf ot;xg'ghggé % theé%hlgge coglgrls‘%g)f a% 5911)%8& 3§§l§yaggtbr about 5.00,
&do, a0, 9r008§0@010%d0311\oﬁl o060, ab. 00t MO@%@M $6 eohlwl 00, 18.00,

est’er, about 7. 00,

1910060.00221000, 226‘)00@ 00 @41 Q@(;)25 08, 2@00 2@ 0@028 QCZ 2@(90 or 30.00 %
18. 00, 1 20 00 9% f et | u
1 p0line 4P Bshol g St SisREARAE orh ARG Rieps B

wieréid; (13 ﬂl&@m@lﬁtld@c&ﬂp&ﬁthm oned @’bi@hﬁﬁerédh@tgermﬁils was follows:
chai n trl(ﬁgoycerlde or nono- O%%
50008580, 66,0076 5. 68,0 65,80, 00, 760801240, TB0- 750675.00,

0
H30B3783350, 35000000138, 530108, 008408; 8 0P i
thabmeg®B ethy:l; edter; alhead 5100 €00 50@ GnilaPrHdd1Do,H 1t(00e 12.00, 13.00,

(AR T5i0c e i7H0C P Bhe' . e upBe b werebpabtafa, aboct 5.00,

FOP R, 8815L0d0 R0, 18 Ogaf@(% q340s 84160, R 18 & 94 B\eweight of the

I'nvent i on conprises fehofiBrate dissolved in &
nediiupl chaittriglycentdeantmentordiglyoéridep end alsmit 560, 6.00,7.@0 8.00, 9.00,

]3)90‘&258%91 130810071457 ot B 00l 88007 190,220 g% vy

Ehtfdf%ndﬁb%t@l diidt(iﬂﬁth& ﬁ{aﬂa‘rlr@u& @f‘iﬁ{shﬁl@aie@ﬁoibﬁ@ﬂ&nﬁamed with the
ester, about 5.00, 6.00, 7.00, 8.00, O,

cmega@ ester-tpoed aibtogtbe toi@ moles qﬁor@maﬂ@t@doasquom about 3to
%) u% 18.00, 19.00, 20.00, 21.00, 22.00, 23.00,
200, 25.00, 26.00, 27.00, 28.00, 29.00, or 30.00 %

by .[003|0!J Men éliotl@drhﬁfb@ﬂxm@lﬂ,(h @bédie do@g&&dﬂﬂcﬁﬁtﬁh #ivention comprises
triglyceride or nono-diglyceride, and vvhergQén t he

aterdissplved in hxchiee Atd sancerradionot RogRD: par/ed 296100,

BY b 13675 P68 19 PR oo s Bfeggorace pr

niBlilXer of viehid€) whidreif) the veBiclOgomiFisean 8MeHB3 eyl &der, about 5.00,

i o005 £ g0 St @R 1 2, ER08 T3 oY i S, 36.0g! B0, 1800,
99 61532079@ @Poo Jz& @023 é@ 2&%0 ég 96%6 %%427/;@)% 2%2(? 90,00, , or 30.00 %

@Mumb of aﬂh@mﬂ @.d&rj,ther zﬁm@d)tum?cl@dn tr&ly):@nd@ OMan-dlgbjaserlde and

Ve hsrampr el SFyRBipghn el seitbylGt bl 8l otlows:

aflbgdto %330011?65)00@7 .06, &Q)o 39 @0,, 70800301 09, 7)2300 75M00094.00.17508D,

14 18. 00
H0BG7-085 7590008 0% 590@, A5, 656D e 52.00, or 85,00 % by weight of
tﬁ%&%’%@?%ﬁ{yﬁ’ &80Ghout P{s.o@f7 b& 9. BT Fo. oé”‘ﬂ 00, 12.00, 13.00,
optioharly, he

erein urdfornulati on
BNaxAS100at&00,i1r7.00ah8.00ut 1@n009 oc2@00 Agbpseipht of\ahianol about 5.00,

¢ Gt ioBn 8b 1. 1 Jep TP b B i T Qhebrd o oy o
heneh! c?ﬁﬁﬁttﬁggkm &%ﬂo”dlgly\éa%ec LRd SRk 08 §80,2M00, 8.00, 9.00,

onega- 3 est or onega-
1000 11.00, 12.00, 13.00, 1400 15 00, 16.00, 17.00, 18.00, 19.00, or 20.00 % by

8



al kyl ester and a G to C4 al cohol, wherein: (a) the
formul ati on conprises (i) about 5.00, 6.00, 7.00,

w@2@6/018900, 10.00, 11.00, 12.00, 13.00, 14.0PCT/152000027806
16. 00, 17.00, 18.00, 19.00, or 20.00 % by wei ght of

LSO b e 38 3 i B s
gbeileric 6410 as BEIMRA hefiSnd¥Rr. 70. 00, 71.00, 72.00,
73.00,,74.00, 75,00 76,00, 77,00, 78 00 7900

8@’ 14 ;}9 appthegmbadimentop ligrid foraulationnf thﬁ@g@lt@neq%{mnses a

1 09 iy G r s

alkyloastermd 80, td 0, 0Bphal; wheeDO % by wei ght of aClto

&85 St Smitsed a3aGt 5P b0, K000 9008008 1, 12.00,
170604, ob81§)©o 161@) 96,0029; @(9 192)19 8G0. é’(?—% %hp(gffe %brate (i)

24. OO or .00 % b WEI a surfact
Pheut §%Ost56| (?Oe 9780, % @O,ﬁérﬁ)@f 6039%651 (0p62.R6, GBe(H} 6!4@0; @5 00,

G057 o396, oy 09007 Yh 2091570075 0 3590 74t 7260,

2500, 7210, 01239300 @&Owefght@ﬂﬁdﬁég'aliﬂéﬁfﬁ)r Bﬁfeg@B'a’lk}Jl lebt8¥ (iii)
5 de d)b In an alternative enbodi nent
S

%h?é‘f‘é@pfégq 40, § 9@94 1000, 112 80; Bh0G 0, 14004 15600, 16.00,
iéﬁhgod &‘ég)@gtl@@é‘ cﬁ%%ﬁﬁ Tbg%,ﬁ%ﬁg%%%n I E:Og?&ﬁflol' %f{f@ta%out 5.00,

@owm(sesoow 00] 0 00,¢ 160, 1 20@f 13600814.00) E5@0,16@0] 17.00, 18.00,
HEDLSh0co B 2 8B S i g LS 35 St and
(g)?ﬁ{@bbﬁﬁoﬁlﬁ? o?%%h&ﬁﬁatg 6& th%bv@g%leﬁs %gmggooéb 7§ 290, 199, 110,

00, 9.00; 10.00, 11
1), G)BX) 149, U®, 16@.100, 1809 190,200, 2120220 2%113401\&5@%09270, 280,

ST e S0 g 02, 0% o

66 {(QQ&Q] 6Tn 89altdBatB enfbddfMent 7th g@fac?a]at Q&Hs sgﬁlb‘ﬁpz:atlon 1 power {0
73.00, 74.00, 75.00, 76.00 0,

%@U@@M@CIOSOW@WSWHWI@WEga 3 ester or orrega 3 al kyl

esl'[%g’ '11ﬁ %Wtﬁe%%ﬂ%(?ém%gft @Sllqlﬂqlf%upailgn 8881ef%v<@%on comprises a
1hikt@0 of fedofbratel@sddveddn a2GhioR c%ﬂi)k‘ls |aﬂmmégﬁ 33es§1= ol* ®mega-3

a&l al coho)] , and _(iv), about 5. 00,
W esten gndypCr 1o1Cogeohpp, Whereins. 00, 14 00, 15. oo 16 00,

e Jormtadicqprrgisp ) dout 200,500 F 0 £:08, 10 06k, 11.0py12.00,
]a?arﬂi)% .00 2HHe]i 1600t 17. ?mel 80, moo,amtzoh(m nl wiigiaetenofibrate (i)
Foit 15100 3858 LMoo, shBhcao &1 o 6708 0. el afigsioo,

@OELG7. o@ %Q)(?Qs@@)’ooiﬂ 6@2713@/7@660@%@% 99575.60%630( 77.00,

to L4 alcohol’. "in” anot’her énbodi nent, the surfactant
185005 78.88.nar &ﬁkﬂQPA)\fathnlghttdfean ogegasi entes bebﬂnegn‘ 3 alkgbeseyeiii)

LS00 200 o 00200 RO LYY o700 00 35.00, 16.00,

1760001 8.00 2900, Br £0.60 YHHY, kit r%ﬁdoﬂgcl ﬁﬂ@?élb'&lcfl Oa’nmdvf}fabaﬁ 5.00,
In anot her aI ternati ve odi nent he surfact ant

6.0/ D85 8890 H04Qi WPl bQQ:a]iZ Qhi1Bi0py14. W,tlﬁé)of 56.00,d 741021 8.00,
19.00, 20.00, 21.00, 22.00, 23.00, 24.00, or 25.00 % by weight of a surfactant.

[0034] In another embodiment, the surfactant is not present within the mixture of

fenofibrate dissolved in a vehicle comprising an omega-3 ester or omega-3 alkyl ester

9



[0036] In another enbodi ment, the present invention
provides a nmethod for increasing the solubility of

wo eweforspate i n an onega-3 oil by addi ng an al BOhUBE2005/027806
such as a Cl to C4 al cohol. [0037] I n anot her
agg‘%%lﬂ{)re yS‘E tachLI&fe éﬁ égq? ?raqnébno\éﬁg%lgg ep %&%&Eﬁe&esne%y only within the

g%[gggqhapgitadgsggeﬂﬁﬁsent i nvention provides a nethod of
maki ng a pol ynorph of fenofibrate, conprising: (a

)
coff9Bh] nip dnetistriabive embodintent ke srfanienkinersages tersodubikity of the

o . for f f t
L R R L LR S T
e HOUREAND) th@&&ﬂac%'t irdreab&Q8 HvoHiSavialliisility iaMhdfaH SR ge.
novel sur f act ant - cont ai ni ng and surfactant-free,

368 Baneihep smbadigiont, [thepresenharatipnanpsides a method for

nof f I
PR P TR o TS5 s
o miivhs). and readl ly b| oavai | abl e. Not abl Y,
because the nedi caments of the invention contain

ontYa7B Bsinethep smbadigient, dae RIRERRHVERIGIRIPEY P%wovet? Relymorph
d?gén ;ﬁ@w provide an antihyperlipidemc effect due to
t enofi brate active ingredient, they also provide .
r e (03 8F nHeaxhotizr Iembddmege sf.heolﬁremmEQareﬂimi prevides emethodeof

ram of one er day,.as per AHA guidelines
S35 par TR h ldPaeitre oRHR [hvent | on al so |

proviges, %m%hmi&g %ﬁbﬁblfaemi‘th BARbEmBRUEHIRES sb B 1 TofR a

fenoflbrate I's dissolved in a vehicle conprising an
omega- 3 esbbitiohaf &mobibtate;a CL to C4 al cohol, and a

surfagtant, Sur.pri,si.n aments provide
i ncr Zg ed de ngﬁ%ﬁ% B}ee‘?@pg%ﬁuﬂeb?t{jsa@&ﬁloph%ndﬁon di | ut ed
st at g¢) [O%ﬁ}aetfﬂgeﬁﬁe@pﬁm@d §tﬂfd enbodi nents are
described in greater detail in the follow ng detailed

description. 10 WO 2006/ 017692 PCT/ US2005/ 027806

PSR B SRR LA o

Jnde3d S08tetHagedodil hqilﬁﬂ hﬁddu:raﬁleﬁts 02 BenGfibf ) 4Bljes& hBdREm2nts are

illustrates the effect of te rature on_ fenqgfi hrate
effsrtivg i %M‘i’ lupgs(d AR SR ms%e%{lwa giedicaments) and

rgé)dn_fért %ﬂaﬂlg Oﬁ%lag e}}n %Bgt? @th% anee ?Jaﬁﬁh%%f einVaRtidn ddafain an

ature depen brate solubility in
qmerga-Feb633a8:daritlas the Eﬁﬁiﬁ&i@@eéﬂmﬁmh’ ngt catly peayidd 4045]

WIEJR%@R}gVn}C%@gEd%tE trat febrgt% {1\'7ez Elgreldle%lg tthey 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.

[0040] The invention also provides\novél liquid fenofibrate medicaments in which
fenofibrate is dissolved in a vehicle comprising an omega-3 ester-based oil, a C; to Cy4
alcohol, and a surfactant. Surprisingly, such medicaments provide increased
fenofibrate solubility in the non-diluted state.

[0041] These and other embodiments are described in greater detail in the

following detailed description.
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tenperature and 45C of fenofibrate crystals dispersed

in an enteric coating conprising polyneric matrices
WoRooROGTeoi t (r) L100 and et hanol. [0046] FI GURESI/E%20851027806

5B illustrate powder X-ray diffraction (PXRD)

d'ffraCtogranBBﬁhﬂ£B%Q}bﬁﬁ?ﬂﬁq%ﬁyﬁﬁ@hﬁ fﬁﬁﬂerEd in

p0| yneric mat r Fees—comprst Y e agt Tt (1) t 100 and

et [vang] - FICHIRE QSH@s@rate%l-ﬂle aihebifi GFTEWIBMin E463808-ethanol
di ffractograns, of the fenofibrate-Eudragit(r) L100
ngbbmhé a fenofibrate crystal fromthe gl obule, and

5 ggufl brate (Form 1) powder, respectively. [0047]

I§I RE 6 illustrates the digestion of fenofibrate

bt FIFSRE 12 ilastia@sshe efistt af tefrperbBire bh Gidfibrate solubility in
ustrates the solubiljty of fenofibrate in

perres G808 aed EAQA808rathangl sdutlawe49] at 25 C. [ 0050]

o YRR B e

faioﬁﬁbralé sdilhlelhtsemrpupé B468808 and enF4G#808+=thahol hestaks.br i ¢

T s bGPt oM 0 B P o
t%ﬁ%ﬁ%ﬂﬁépégld 45 Qﬁ’%ﬂo&' B0 sth@Qﬁ’éﬂersEJl (AR e ntdricORBg comprising

te solubility as"a function of tenperature.
m@mrmmtmmﬂr@rt@dﬂmdldth@Nm ON [ 0054] As used

r oty BRAUBES sA RS Bl B TE el xRN,
cﬁf@ﬁbt@) i s fFRsdIReate SAtalPdigstraE it Eél@hiéﬁ@fnﬁﬂrl@s lewhprising

cycllc or non-cyclic hydrocarbon having from1l to 10

Fydragit® kit Uhand bsEigtgs SGeSDando Bdwosy BARBodiffractograms, of

tﬁ%ﬁﬁé %E%%?rfigl% ghéﬁ‘g%ﬁfgfg ge?%)ﬁgfag%éry&tﬁlaﬁ&%é(%%ﬁule and

fBifibrate QFtdnilb@obvﬂk@respbutivelysat urated branched al kyI s
|nclude i SO c- butyl |sobut ert - but
yFIGIERE 63{ IHéstraf%‘éhe digsstionolfenp li?r%_@/ ?cgm&!ﬂ%oa i wgrious

t one doubl e or triple bond betmeen adjacent
car on atons (also referred to as an "al kenyl" or
a[dov8y | FIGURE Feitinstuetdsythe sdtelpitigsafifemfibrae su Eé‘ﬁ?g%)B-addmve
chai n and branched al kenyl s include ethylenyl,
W enyl, 1-butenyl, 2-butenyl, isobutylenyl,
n o+ pentenyl, 3- nethyl-1-butenyl,
2- @2& %(ﬂzzsbﬁ% enyl, 2, 3- di met hyl - 2-butenyl, and the
| | 950 FIGURE Soihewe PR difwetapght ofghizheiibiate polymorph
(Eran ed al kynyls i nclude acetyl enyl, propynyl, 1-
2-butynyl, 1 -pentynyl, 2- pentynyl
%" FIGURE) SHows ARGmi-Ney Iilbikdif the fRep plaemh abncetration of
rated cyclic al kyls include, cycl opropyl,

fglgqﬂ‘tmg:@gd in'hegnaps ﬁg}q)wpg oral administration.
[0052] FIGURE 10 shows fenofibrate solubility as a function of ethanol

concentration.
[0053] FIGURE 11 shows fenofibrate solubility as a function of temperature.

DETAILED DESCRIPTION OF THE INVENTION

[0054] As used herein, the following terms have the following respective

meanings.
[0055] “Alkyl” means a straight chain or branched, saturated or unsaturated alkyl,

cyclic or non-cyclic hydrocarbon having from 1 to 10 carbon atoms. Representative
11



cycl ohexyl, and the Iike; while unsaturated cyclic
al kyl s i nclude cycl opentenyl and cycl ohexenyl, and
W(D b@olo1 1602 Q/cl oal kyl s are also referred to heP€I/NSAe5/027806
“carbocyclic" rings systemns, and i ncl ude bi- and
cyclic ring syste haV|n n18 to 1 r bon
SRR S SRR 2 Y B AP A LAY BgEY o B PGy
hE%ﬁ afafméﬂﬁé &m&%quﬁae@ﬂﬁna{emzﬁs 1n%f1ﬁ€?§ob?op)(y§ S UEALAS,
of non-aromatic (such as cycl ohexané
mobutydmymuutyl,nsomstyl anAltlkeelmlsd Unsanrateel allgdsicomainfagleast one
text nulatlons to »
Rl Bt bR ot e e (il fp as an “allenyl

or aﬂk * 'ré’@eé‘u@‘ljﬁ'f RésrbRnReive k@4ightchhi dnld®ranched alkenyls include
adm ni'stration one or nore conpounds or active

ethyéamet meclmyéenyh labtdemyil.ohbeteny, ispidyleadelrieatanyly2-pentenyl, 3-
L S L R SR

&0tk bigai gl dhbﬁlfanalblﬁaﬂchaﬂﬂﬁjm%}lsl inehide atehﬁleﬁﬁnpro@ynyl 1-
at intervals prior to, durin

butmyh |2shu¢wlolnp@¢tmmé pﬁﬁmﬁg%mhya\rh bu‘%ﬁc@&% fike.

I
Pl TR D P LRSS iy, o
caclohexw, zmﬁehdilél&l Méﬁ:lle tuhextapted oy clioalkyls am‘l’rgdea:&t:]opentenyl and

ffect. [0 d -
cge,lﬁg%weﬁ{ i s i, oy BT pre o et 2 By s cpmbpyplic
ﬁ%l 8 Jdi&its, A6l ﬂfcl &afbl- efnrdecﬁ dyatid Mngws@e%ns) haazirﬁg ﬁ@ﬁlsqzsnhlcarbon

and are aSSI fied "based on the |l ength and
asabusghiaon cyd:iaalhzlt (endbsasicyslopéntaeeorcaelobexapppiuged Srwe or more

chaln t s _have 2 t.0 ab ut 5.carbors._an
SRR GRS SEPORBAIH CRaR i P A §eBRfl Fnes.
“WlQéﬁy@b&‘ﬂtbeGJséanﬂB@ BéntdA of @&i@ga\s fasgulafichsad sefer to unsaturation.
typi ¢Cal ly saturated. Long charn fatty _acids have from

a b [ﬁﬂ56]1 5As gs@bhaseingthe teraaedivnetivphyadipipisigred’ ygeers to the
ms gtgo% Of ome OF q nrsn%'f éo%nlfoqmd% B elc‘&(}? ﬁ{rga%cﬁérftél irPfdafintB gr e

unsa I'on, gl Vving

ﬂhlaﬁﬁadeﬁuédm@ ab@dpf@ole mmmmaa,tdmmygd oxa;ﬁtdymorph of a racemate or
‘pol yunsat ur at ed", respectiyvel

sirspgisarsenal fenodidratesigh axiepalifre Poregr %[r@ Agly Wiy fhg game or

L L el

Abejtable sain)selvatd] or, polyrherph pf ericdasie @stepedsoniatof fenofibrate,

svoh a3 nobiyatey 10 ageverGe dgsred aikate B BIORBYIAFF SHEF:
al ﬁ(ﬁ)S}?f “Fﬁ}“‘d’cﬁise dredin Mg)%%ﬂtr @Exﬁ%nent'&ﬂhﬁiﬁoﬁhﬁitfy acids (also

, tri-glycerides, esters, fatty acids, etc,
deseritsbdfals r‘ffrde axsdsh’am“ﬁge &jtymmcb”) are cgbogfhcla@lds;glld al_lezclasmﬁed

Qfﬁ%?rbﬂlgjg@%{ Erxéﬂs(s?ln}argtg %ack%ﬁgcpseof &131 alﬁ) 8%[1155 I:S(}elprt ham fatty
a%?&sq{a% 2&@5156(1’[ 3Ghfbons ai &re tﬂﬁ@ll@%ﬁhﬁ&@d Mediwlch@néfmuhmds
5, carbons and al so be _saturated or

hm @tom él:m@ 6 19 algm] 4 carbpps @dgqrg‘/ alsp fpacally saturated. Long chain fatty
% d Ifr%ny %D%Eljh %3130 24 & fibrele rb%nga”algf 1'(1}?? laﬁ5 be QA a'tH'decﬁ

nonoglyceri glyceri
Lﬁ@ﬂhﬂdtéﬂ 11111 Rrgexxtattp badﬁ)fhereamajbb@ onk @1 mcl&rpomis Dﬁunsaturatlon

Capnul MCM  whi ch conpri f
S Tt 9 16 1LEnSt JOROPRBRHEd AR B BB FOREN YhDs Long
anth 1%1%&%%9@&@ Geidt @L@P%IXE@'-‘P@T‘A%S having 20 or more carbons are

used in the instant invention.
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nonogl yceri des and di gl ycerides may be specifically
stated as nono-di gl ycerides according to the present

w0 pwefoticon. Mono-di gl ycerides can conpri se ot hB€T/US2005/027806
species such as, for exanple, triglycerides and

al r,ol ... [0060] ,"C to, C4 al cohgl s" include, but are
olORER ¢ LR Ao TERRBRES cPBpaHoALidR S AE detined
asﬁhrapﬁlgraesﬁﬂ 15, 1§atut &nel 20.tar 2 at anet mofH e8I land 3¢ also be
propylene glycol. [0061] Sever al liquid formulations
seturath@ opvnsgamated. n\Medinwrehgioipranoe dad, tbigbiceriduseesiers,fatty acids,
“al co " may._he used t sgl i be - [

46 aF s I Ya i BREE 6o o ik ni 3%, o 1, ARRS B gy o be
satirsted GHuGaRASd. afShoad chaint’ ALdndd &k, bry-glylRerided edters, fatty acids,
"al cohol ." Accor diqr;% to the_ invention, alcohols

et it defmed 3s BeVingrbae Ar 3.1y OhydEhoRs Bathmayjalsy be satugatedsor
%a@ﬁae@i 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,

, (5 ‘21, 22, 23, 24, 25, 26, 27, 28, 29, 30, or
no{@050fr BbfvnaidigipceridoDai] “hardliEseddes” cefeegar mipaate or
according to the nunber angd position.of double . bonds
PR YRRCHBPHYGRITh SoReR F‘“cﬁ‘ﬁ?@ gl catidesp n-limiting example of
i‘x&?ﬁlﬁiﬁé&iﬁe s Edpni eV, KU cdRpridel Q%X@ge 91{ &bﬂ@fc}}énd

" the art.” There are two series or famlies o
da@¥iP A cidsde prenfdim gf ownoglzcqsles anddighfcetifies. disulblnemixtures of

bond. cl t to the. methyl d.of .the fatt Ld: ot
ROPeLGeRRE el P iR e SPasafr it lo REelyepti®
Bbildehet B ehdpresene Irivestidia MbBAb-dibPyeti@edian Gothiptisd ofhBEspecies such

si xth carbon. Thus, arachidonic acid (AA or ARA) has a
ashor gxamplagiriglyserids asdghsmoland 4 doubl e bonds

bedinn he Sixt ' el
r il epto b Bl TndBed Bl a RoPubREEl melanb ethanol,
6pahol, Ddfnol asopeopahiell Bobetagiltenfbutadd], ghydemdsandiprbpyene glycol.

doubl e _bonds beginning with the third carbon fromth
mel a1l e Rgveralliuid farmylatigaseihe pregent sovegtign @mpu&?éwgpl- The

| oa e . . n - . A
SRR CHbAUr by Bed 5 SRR ARG NORERA g HRloFaltER biydrocarbons
Bearirg a; 34, r & cnseute —Obt grouprearg elab lincluded byEhe o8/ BlcebA2’
CT/ US2005/ 027806 0063] The bjosynthetic t hwa .
GronGRS (s Pes L RGBS AE oSt Baye R PRy g pons vith 1
J espestd veg G 18 1r eSUrsS oL sisal g, 191 $8,1 10cbe, Aub2 sizaneg, 25, 26, 27,
el ongat i on 'and deSaturation steps ‘and are well

138y 3}, oothoreTéarbon atbmer i nportant LG PUFAs are the C

or 0000 P AEFbOR At AieuctoRaRl ER0BRED b miEang pasion of double
Borfl irPhe fatBREIEs dcbfral®nb an ddpidiotlendlahdls thabistwidl-Rndwn to

at hway, and_al pha-linolenic (18:3 n-3) _and
peecoficadiniuy skilBinghear) Thees arg twe serigs of fanibigs plva(-PUFAs,
N ' e [ ‘-
SRy USRS  SR3hu0 48 Bl i
thB ncBdegies odntoine a doutite bend atthy/thixdicdeboni whilgthgaré edries has no

1,2,3- propanetrjol). |If only_one,. positjon of the .
%}@k&@@%&gﬂ!@éﬁ@ R (Hhws, A quié&&% %R%)qfaé@tcyam
: , n H " H Y ¥ . 1 f . 1 i .
T o h a
@fdrretdho ee"3004 h46" oBimibflys dreogdhyxaeenoic agid(T¥3A hasfa @din length of

% (t:arr]bons with 6 double bonds beginning with the third carbon from the methyl end

and is thus designated "22:6 n-3". Another important LC-PUFA is eicosapentaenoic
acid (EPA) which is designated (20:5 n-3). The terms “n-3” and “omega-3” are used

interchangeably.
13



fatty acid a "triglyceride" or "triacylglycerol" is
produced. A glyceride is called "sinple" if all
W(es(toem'l’mmed positions contain the same fatty apCTUSIN5/027806
"mxed" if different fatty acids are i nvol ved. A

h hol d | f di '
PROUBhi e Blosrmebesk mafimrate T A r-6iseHeseB A TA 6B aridksy fom
th&r ﬁsﬁh‘cﬁ’{/@ 0% g gf&ﬂfs%fs%@ gisﬁfii’{{gtﬁ}i Rfare %lb?r@at?o‘h eﬁﬂcﬂe‘sé’rﬁratlon steps

seri ne, am ne, 1 nos etc., via a phosphate
aps Bmwell]’um@lrgt@@f iThes otkendmpdrtesip h@l—]?ﬂdFAs argrtbe 6l 8 datty acids that

I i fied hai f bout 15.1t
oG0S 6 CREt ARPLRAE Ao (P Eamm BLORes ¢ Boleto B 2e) fnd
l"ﬂolexﬁgg Sh1Y) akids h{"ﬁhe 28 pathwae iafle aphbAmBRAic (18:3 n-3)
thereto 65] Typically comercially avail abl e

mﬁ@gﬂm (I8ebnGoacids in thanyd pighwathount s of di- and
L(%bg%f eﬁaggf ac1élesnxa§9gﬁ&¥ fogtﬂﬁ%lﬁ %étﬁr%caé FE@QQ(?L:XIQ ggtlalﬁeq to alcohols

[bglyKaﬁdeSlb gtidhSan/dster Sﬂ@ﬂ@ﬂ) mclarfam:pmids with gtymﬂol B2, 65 %
nonogl yceri de, about, K 25-35 % diglyceride,

pagwsetrisoAt anly gnepasitione thy gpesse bPﬁ]é ons hdit ?%rs eﬁ%?rlflﬁd with
aaﬁjct?ﬁmdg;%\&% c%n@é" i gﬁbdﬁ?&ﬁ?ﬁ twho! Posflions ﬁl%resﬁﬁﬁrgé‘ )

ser r|ve rom a enic acid and t
"diylyceneeais (f»)odsleed end dieall theed p[oslmms bfithe gbrcerohanecbsterlﬁed with
aci

0067 3 fa
SR e AT SeEne) ongaatfierel inPafiad B sbvesridtjeapliehg
"' ﬁna;qy irag gstEHﬁécf‘ﬁés’i’ﬁ’cﬁls %Bﬂtaﬁﬁh@ Sanyd fagty a6idd oP'ﬂﬁix@&f' #different

carbon atoms and having at | east

faion a@dmm glatoé‘dadc wmapinﬂmrdas edpmrddspe errbgldcesrtdal wherein the

i.ch omthe att
Bl M of B RSB BBl 3b At bBouna
bR ABcholing, AR tBnbRbdive, &’rﬁisﬂ& &tlae R/Qtfd)lblﬁ)spm&a edler. Thiglycerides
-C24 al kanoi ¢ aci ds conpri si ng doubl e bonds,

and @hespholipids presaftenslassified anltpng §hrle&ﬁr@@orbﬁér Ielor2d qyanore

Sl RIS AR CRATEPTL A A6 o sy

R(IF/BHATRAB6806 1VU6Z; J Exanpl es of orrega 3 fatty
aci ds include steari donr c ai @%{)&SDA
e| J&Q:Qéé et L ypiealy eommpreialiy pxai @rogléree@%ﬁféﬁrlaérﬁmg

d{) Cosahex agﬁroen&@ i g%é%% ﬁloaSgIQCérBDe%on%? For

I C acCl
epzumptes e nafnoglyeeride/@ry. i Adtwline) tgwéalﬂshamm AB; Saeidein)(cab Apmprise

it S5 ePHmOR G i3 Aro IR o SpRIdiece iRt 2R

tﬁggrcgr@de@m descri be whet her such oils exist as, for
triglycerides, ceri des, m)nogl yceri des,
fr {3@)6@ dbes “essemiag fattyracg!al’ A9 o6 tmmrg% efnd {qF omega-3)

50 e B B AT ol REUCS] ARRE R o

Igdieacigpnmal fat, cod liver oil, vvaI nuts and vvaI nut
oil, wheat germ oil rapeseed oi I , soybean lecith

soy¥idhs Ant"smegaSdatin Acid bisars3 Pelybpwiated, longeghuntatiy agids (o-
i i’ﬁiS‘Aﬁ g&ijlsodehnem ﬁﬁgé‘ar?’y éa%&xxrh@ Ghid HMg%lt #9508 carbon atoms

and having at least 3 non-conjugated cis-unsaturated bonds, the distal one of which
from the methyl end of the fatty acid chain being located between the third and fourth
carbon atoms. The omega-3 fatty acids therefore include C; —Cas alkanoic acids
comprising 5-7 double bonds, wherein the last double bond is located between the third

and fourth carbon atom from the methyl end of the fatty acid chain.
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derived fromgenetically engi neered sources such as

transgenic plants. See, e.g., Frasier, et al., Nat
w@e@bsecteonl . 2004 May 16. [0070] An "onega- 3 oPCT/US2005/027806

"omega-3" is any 0|I conprising a source of onega- 3

fatty acids, one esters, a-3 al kyl . est o)
oo osmigpies aF oS i 515 dai areariclals i (ST C18:4)
QédsateBashoic 4Bd r@zmmj efcBlap e&t@@hdlé ¥8d (EPA cms)n uts

and wal nut oi mheat gern10| , rapeseed oil Eﬁbean

dasosaphitacteiic 2oid(DBA} €22:3) phé decaehaxpenic adidl §)HRoL22:6). For

GEPIFBE i he m EETRE e Hle Pl B VAL AT L2 b Pategpq on
@hebatd fxyserd Mﬂns sudheas EBRAC fahd ¢BHR0ROB) @@@é@oﬁﬂ&hegws oil
brand of onmega-3 oils_are exenplary. Qther one

a3id| do ngn degeribawhgderspsh oilp existasnpr ckeyrpg) ‘allgb@ﬁ%}g‘?ﬁ digjyeserides,

ot limted to, the onega-3
%$¥§£%%ge ég%gun ér #ﬁé8{§%génane Onegabrite(r) (Onega
Naf0063] BmhepackehttaacidEprhoieayithéic od n’aﬁ:ﬁrslly 5>d5tammg Afpga-3 fatty

Certain mxtures qf est fatty acid
agids, sychgs fhase fopmd 1n ﬁiﬁlg/ ﬁee & pating @amnﬁ §%ta‘f 1V§§ nﬁa alnuts

AR, WhedtRrAORS ggsekﬁl)ﬂg,nstoggéhn 1EQh él? afis, t@fgscommon

m xt ure coénsi sti ng of nega- ters an ty aci
eays, hatterants| steweet] @l axeged 8il.oAh omage- 6rfa11}ng;1d map lakso be
&%ﬁS@g} invention. In addition, ﬁne or ,qore, co nent s
yyesh Fomsgruetieally gnginegrcd SORTERF PR AT HPPssrLg Rlagtsyoee €8-
PRARY, 3D, N&szﬁcmo?smumymtl on. For exanple, an
onega-3 oil may specifically exclude esters, fatty

acile70] arthv‘%wnqg@ﬂcml”dir “‘omegyBy tﬁeanwmlszoamxsm| aggurcs of eaega-3

Bl AL gL B R e SR RSO A0S 0

RigBREMdITsUch ab figh Bil &€ NMnatiny iakinti fat] A Nijer 81, WaliBgand
al kyl ester" maybe for med by transesterifi cation of an

‘dﬁlﬁg’%\ﬂlh Wheat ger) ol rapesesh ol Sayked Jepidin darived; CaISo$0ybean derived

G503, A8 S5 e Bl A 18 o v

d@ivediolls rfgtxﬂmagebﬂ td flaxseel @[1 athe l@a:(c@L(Eh)nasa BBIchEnltﬁ)
I n one enbodi t he.al. cohol is, 15

th |
orewg%%g?w)z?) IO 5B {6 SRS M WRRHCER bf Bigiina melking
s gla 1)15(&‘3 théjgﬁ%ﬁt?on 1951%(‘5‘%{‘%& n%{sflﬁ'itéd Rf tﬁehﬁnég%t}* ¥il marketed

resi dues or et handl (which react 3
yidgc theitchdenanee @muegakeﬁb@ I(OwgeNstlmal &dmlce)attrﬂyEmw‘caTM (Tillotts

esid n an h enbodi al coho
BEREAAC 1 Grothd Pies BF e fais 2ol mei i bbb erides
HBY bOSp e‘éﬁ%ﬂ% bﬁf&d% oﬂb éédd)fcﬁﬁ fbfthe EMerﬁﬁmFHﬁhSn For example, a
conponents y vol une, erein defined as the

miituesontiging®f omegadmstmmfam e¢1dssmab§»e cousidesedareorgega-3 oil

Ry ERTBAET R ulsor g8 RRAE, 3o of ok S Pen Ryt

dpetifichit éxludea |f1td)li’f£‘an &lﬁ@ﬁa 3 ailquevrting Yo ttﬁyprédeﬁﬂmbéhtlon For
i ndicated by "v/v" or "percent v/v." S|n1laré @@f
Shah

ParEie gn owgaﬁ/@ﬂgﬁw SP&ﬁkﬁw‘éX/ exrhade estrES ERthiaet gypo- di-
tgfg S)’Z@ﬁﬁes%llé?orhﬁl one Fﬁl@ ntfin’ 'ﬁseﬁ%a{??/ao% ﬁﬁfg)hgzg%m&{ng of

oraygaheegtanyfer memmple ds awm omegroB bl dcading e tlegesegeinoéntion.

! h?067015 alAn %rmrreugla ill%rfl e\g’/c%Ir gr?lgy &g fonr%%:g by %‘%ﬁpestaen lcj:a?t?gnl (;
omega-3 oil and an alcohol and either an acid or reducing agent. Generally, for the
formation of lower alkyl esters, the alcohol is a lower alkyl alcohol containing from 1

to 6 carbon atoms (such as methanol or ethanol). In one embodiment, the alcohol is
15



may al so be indicated by "ww', "nmass percent," or

"percent ww." [0073] The term "E463808" is used to
wale®eiortsezrl an onega-3 oil which has a conposi PCDOS2005/027806

conprising 46 % EPA, 38 % DHA, and 8 % ot her omaga 3

e Zeicei, e e 26 o 400 S e
or EéhQZJiQévmétheé&se%th glﬂ@ﬁ@é's'tg ?ordﬂ{‘etw&réoﬁhé fDa\’ih& e ﬂ%ﬁaues)

conposition conpri'sing 9.7
Imbmlher&nﬂ)d&hmd:ﬁt,euhc: alsnkglas Sthendls  ( mass per cent) vvher e

[ 08937 ThE AR eSotons e imeaty by B Gkl gt of

tRERY Riofe QirhpoMeh&Fb Fluthe, "CRRRRE Rdréif deARRY dsth&9oldheue to
EPA and about 2 % other omega-3 oils (mass per cent)

om eompoteat Evidedrhy the helnme o gl c@ngpm@tmféh@fmm@@neﬂgs ratio

6 1724" i
e JO&V?ﬁﬁd G esr R AL Bergh Tl g Rul TR ARy . Such
E{?&n §cﬁ‘l§b adicaRE by pencemntpaterdt vie” fSiinilyrl@chephrases “by
% (expressed as mass percent of free fatty .
veeight3 pnd dnomasso descpibe theoteiaht o magh due togpneoppgagnt divided by

tﬁee{;v(é@ﬂ{ o rﬂ'g@ of afl IESmF%% %P%hlaﬁg gﬂllggg@o ?139 Eg E%nverted

td or fb@ﬁﬂéd m ﬁeﬂc«ﬁﬂ@a)f Bheototal férinmbativasveightoo mass i $uchra quantity

corrpr|S| ng. 35 % EPA (expressed gs mmss erce,nt of free
m%ﬁ%?ﬂ%i igpted é@ PR A BECHHIY Woer cent  of

]:)‘t THe B &')nd@tésmd @Q&Htto agSCI’{‘béH a%m@%ﬁey 81l vhiéH ﬁa% a

ercent) where the EPA, DHA er onega- 3
oorrip@smoe cemprising46 & EPA| 3)8)‘7&81])H1’5h end 8 P/ﬁrpthEB@ll@a'@S ojls (mass

RGOSR ESAp LAY g et o o

pey (Rﬁﬂ}j @hﬁ\tehﬂgs/ﬁgbﬂ(ﬁnds aRedud deRribe @@bﬁlegd 3 @ilRftich has a
omega-3 oils (ng/ g7)é% where t he EPA, and ot her

compysitign gpinprising 8. 7€ MPA, éét%ﬁ@Héﬁmwb@@b%Péﬁ?éﬂgyomegaﬁ oils

PCT/ US2005/ 0 1,9
(P PERGC RN AR AR P PO e B dp Sl Btk
é T[({G?]?] é rrh% tenhe‘fa?()%m?m(eaﬂwcﬁbe m omelgepB «»fm Vkﬂlleﬂl Basa
ecioriprate, etoriprate e 0zl
copipepizipa comprigiag P e@EBérB@fi@b%“g’o%u %ﬁ%ﬁ)&@ga g?rﬂ}qo (Robd Bercent
t t hat
Coé%?gﬁéﬁﬁ&%Bm&%@%@&ﬂﬂ% cﬁhygggrfée}??t eI gnfsl br ?c acid

i N[007i6Y 0 Ths teamfHIGR6AT24” s (isedgo desazivefanoniega-daiikiyhich has a

0080]. The t ffect t h tic,
o6 AL EE i AT e BERGPHS a0, 17

BATA exRbRbd 2 RAG p%fbeﬁfr@ﬂ)ﬁ‘ée Rty 6889eMd Ao 9 other omega-3

conp05|t|on according to the present invention which
01]55 (efabeptréont) Wierp thediRA, @HA anfeethercamegast pils axp triglycerides.

Eé‘ﬁ i %LPI i %ﬁéﬁﬁf’t %la%ﬁl gﬁgg"{lﬁse{lo %41 g%l n‘g}(‘}g Rhs a
&‘J%dsﬁloﬁ %@iﬁ'pﬂblﬂg 35 &6 BFRERLREssAi 8¢ AiYs Ibsemlt 6f fred fatty acids), 19

IggSm . Thus, the term"effective anpunt' Olsued
%rIP g{hmr@SSt:qh@s wpwsdIerqeahel op fatty apidse pndyabout 23 % other omega-3

FRIGRPLAG R Wt iR TA R ol PO Lo Hblly NGl
[0078] The term “E681010” is used to describe an omega-3 oil which has a

composition comprising 67.8 percent EPA (ing/g), 9.9 percent DHA (mg/g), and about
9.6 percent other omega-3 oils (mg/g), where the EPA, DHA, and other omega-3 oils

are ethyl esters.
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i nvention which may be used to produce a favorable
change in the disease or condition treated, whether

w0 b@b/ocisange is a reduction in blood plasma  PCT/US2005/027806
triglyceride levels, an increase in blood plasm LDL

BT S s B BSOS R g

(‘I’hc&@)uﬁ@zﬁﬁbx[a%o@?}«‘jZALﬁp@ rdl ofiBAkd, MaclofiBla, StoliBrale, BRANS
for protecting acid unstable medication fromthe

gamfbetzibfl. QMP®)a STibrate’t ameﬁne%wlrmismphldml qc‘vgmownn or

r api. dl. | ease.t he tive. u the OXI
ot o8 B S i oo ot Ao b Fh ZehelRe Rl acid i
V¥ PaskBvEbolLe (d. @%ﬁoﬁ!ﬁﬁd dgg.in the art including, as
non-limting exanple coatings conprised of an

an[W80t Bbe {emmp “ut efufqv@m ampynt ¢ 'thesapeutip affpeiveaeropnts et
ﬁ@g@&bﬁ&%&ﬁ%&@%ﬁ&t h%ﬂRne a?lran%ﬁ'E'B{ @oméﬂ%ég!o%é_r)

arnma) can .used as an enteric coatin

doB{PpBsitioA acddrditg ¢ the rpmbﬁtmmhon eftaclsis teffectivel ik prsdacing a
V\herelnthermorlt of th (active

q@ﬁla%r&&léhmtb@ ¢ W%.Oé it ygmgumﬂ% P e Hrckding, for example,

1@%9%‘%# ﬂ%g&' g]SSIE$ gn%g@e‘fﬂg ?eve?staélg‘?ﬁ‘gfovuﬁﬁ iégcoglgqegﬁed dietary levels

cﬁ"@nﬁ:@a—?&ﬁl OThusOthe G@m "eﬁecm@a angAn@0is usal tﬁfhughoutgﬁe §Rcification

ent of the.fenofibr n the liquid.fo atlo

B sBreh RISt prgHT S of bmATo Shiorirgl e BresSHl
1596&@?611 FHiAPay BELSEAR p%c@ﬁ %vBPaIblé ¢HinEEHh the disease or condition
sem-solid fornulations. [O The ternms "physically

teated] whether thptohgngeais agcchmlbn try lopéplasme grigly¢eriggilevels, an

ey AR Bl Bl bRy

St aiUse] Jhe tepieiPatiat” Gichided art Mimbg nefmrhal, or 4 hatnd
formul ati on where there is a :S 3.0 percent_ | oss_ of

f eHS2hr SErtcppceating” refets dv & megns kéﬁmtﬁ%ma@élddmﬁtabhwedwatwn

Bk Bt B e D s BB A e o s

dfug froghe @rdmmﬁl pafeofithy gatrobiestinaifoanalt blaay stitefiaceatmgb areknown
can alter the surface tension.of a

Ptk Pkt i Hftll’fl"l}l%m&laéél(ﬁi‘l\}’é‘b‘tlgﬁ gramples, ﬁa%tglgs Goipriged of an
HWnid { ﬁglltn]%fjoif ) thQ&kEQ&}ﬂi agcp ox %ﬂt@@ coRPrimeYd cadBoxyl group.

casto oxa , y ene sorbitan
Foyregamplst Bmtragm@ mao ViRl [thmag lcgne be uskd as @nlehtetia coating.

pol J83) b & kit gl shes 1o, BRTUS kR Mo it he AP
&i\%tlﬁ@flﬁic%uu&% émé}ﬁ} B i85elufiéd ¥SQudkiend For resaéxﬁfﬂermeast

31, ~ pol yoxyet &ene fatty acid esters, polyoxyl 40

et 55:00i6h, 00065 BN, 1890, 80580, $5:09e2h04. 850, 96.00, 97.00,
EN LRI 9 1998 A5l nh0H i ymtain's

predeat Akoditdn ab equilibravin NDREAl Rahelatisey iakkude, but are not limited to,
rmnopal mtate, sorbitan trioleate, N-carbanoyl

IIQW ene glycol 2000-1, 2-distearol,

Ldo%hg C THS &é}ms c%hg an%" p%cysfcgl aaﬁﬁfyatr@fer RUEERRE

ara ocop stor ol
fbfrn@lhum%f aieABL/zrttemiinbnumtm |wtya:h m cnystalsrarespresant.n,

B3 s tesme e PIBL AR ors sl RO ] tsior i

f%ﬂnulatlon where there is a < 3.0 percent loss of fenofibrate potency (recovered

fenofibrate content) after 2 years at 25 degrees C.
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di nyri stoyl phosphati dyl gl ycerol, dinyri stoyl
| ecithin, Capryol 90 (propylene glycol

woreweo sy | ate), Capryol PGVC (propyl ene gl ycoPCT/US2005/027806
nonocapryl at e), deoxychol ate, chol est erol, Crenophor
RH Cremophor EL, propyl | ycol inate, Crov
A- 986} pE%rt?@taarwa Bisyeastgedfhe i inSestianT Felieiag Suace active
%fﬂp@ﬁ% fc389 terQhQ.L,&fPa%E kedSRhof E%J%ﬁﬁif 1h|wh1@fi11¥5s dissolved and

nol eoyl macrogol -6 glycerides), Labrasol

ifidagesybw éapotdishitetistor mdpdxy820 glegrate; polyskyl 3Saastoydy,qoloxamers,
Laur o

wﬁvp&%gﬁ@%ﬁ”%@#mpm?%?e% . oBl Gty Eu LG Sorb it i
cﬁ%gtéa@ﬂb ﬂyﬁ@ﬂg)_:ﬁlzrﬁgerﬁféﬂtdaﬁﬁhé‘ﬁ §olsdrbates pblybbBate 20,

Centr ol F21B P cerin, O epal isosteariques
robBabate %bpoleyaxﬂt@) steamt@srn@ﬂysarha@o%ﬁ, palysepbate 60, poloxamer 331,

ol
AR Ty
p@ﬂﬁtﬁ;@étﬁ&lehé p@lly&a}trﬁd ylé&ie 1880) dlél@|ac1(dl\/9£ﬁmg@bsok§cholate sodium

rox%st earate ). [0087] Surfactants al so include,
lmwl aylfaten aqrbnarmnpe@a\ir@te wb%wyemglwé%éogb@tanwsp@lmate

g?d?@h%lgate H@'c&%’é}ﬁ% le@lgg}q%' ﬁﬂ @bl 9b06- ?9 -Beiedo

0 series, |tant atty acld
rﬁﬁﬁ@lﬁ:&cﬂt stbdileth]'pelgnxyld[) s@ardtd: etlcrsm st%ate tocopherol polyoxyl
pol yoxyet hyl ene stearates .of the Ceros
et SR EEeridh sy pngp e P, e MRS Lh AGRpIS lecthin,

I%ﬁqﬂi’ej SRS E’Ce%% g@)@(&ﬁl}% o ﬁﬂé@ﬁ@c&%ets@@uﬁl l-ng’@@ate 80,

dat urated i zed gl ycerides (Labrasol,
dimiyristby 1l phasphatdylgticered,)dimytistbyldecitinl Capayol 98I(propplene glycol

hol d | t
rgry B oSBT e G Prom e e o Pl GeRtr tE BfiRoe,
Bb¥sREN O(Efe&o@ﬁbldRHpgkeywdpm EIZ rlsr@bylewgycmcgmm,e@mval A-10
gl yceryl ~ stearat esI@g cer ol eat es, f/dro genat ed
¥

(Paﬁidiq gimond ghicerides),| thlég (ﬂlieQYIl Bweragol-6 glicpiides), Labrafil

YRS BTN AR, el BB haygEos

dRebIED 0067 EAB0 (ptophRhe glycol mosolyraed iparupigol FCC
(;K))al mtic acid and its derivatives, .and ol eic g]gl d.and

tapylese glyeal lovede), gabmipnsteprats, dGRIAN HieRG R Eakgcithin
G35 35 S50l 1 YORBE e i
(PE@R6 sobtearate) Gt tuod dnm;eabql_m:(@olylgb}?emh-ﬁ dlfsostemfxiamﬂlmpl Oleique
B RSB ok S EE o B AT S B g

Q] g\@a&ogolfi@@ydr&d%ﬂe%&' ).y under a_non-oxi di zi ng

at mosphere and i'n the absence of water. In one
e b7 e Stirfactings akso dojuster bld@t@mtdmtaﬁdhopolmwﬂw@nﬁ g0

d t, _ab h
i ) Kby Sk e M
F&@le 8brbithR PRI st 0B tHRDWEenS BLCHY ey BT g1 -
l\/bt hano be used to formnethyl esters, and

mlmqyguhybay Mseratpsed thedCqrayymi-car Ny seriesy lecitipp ppleamers, d-
Cﬁa.tocg tgh%g%t@{l cto?ﬁd)éd &h&@ (VRat¥PE “I@Hs)/ TPGS),

BVersS present
slaﬁirged pdl@g@ﬁoﬁzedtghjadenﬁéﬂlrabasmh batbrpﬁbmele(ﬁlducﬂ&s)g rcha)lai dcyd and

to conpletion. Ote

salts of gtB)lic acid, deoxycho r110 acpd and salts of deoxycholic acid, taurocholic acid,
salts of taurocholic acid, glycocholic acid, polyvinylpyrrolidone, cocamines, glyceryl
stearates, glyceryl oleates, hydrogenated lanolins, lanolins, laurates and oleates,

sorbitan laurates, sorbitan palmitates, sorbitan stearates, quaternium surfactants, sodium
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triglyceride concentration in the alcohol/acid mxture

is fromabout 0.1 to about 15% by weight, or about 3%
wogooseighz . 1f the acid is HC, the concentr atPONUSL005/027806

HC in the alcohol/HCL m xture usually is from about

shifafes 209 y1 9%: ight .. :

ks gy LS bON e R0 RO AT sl Hbeiaanis

deryativisn the art, such as bubbl ing dry gaseous
or addin

G e Bt b oo et s 5,

wwxmomhalcyeﬂ%ﬁo@mw ght HA in al cohol) [ 0090]
Al t hou%h is comon, other acids may alternatively

be [UP0l. Acitecatalyred ramsdsmraicauom may be aetridd owhyifotexample, by

LR SR AT bR o L0 i e

dedteland @V ei®(e.g.t HEY), BREREBE uﬁdﬁrfalifohfoxuﬁﬁh a{rﬁosggere an% in the
strong oxidizing agent, it preferably is n

absenge OEMatex- Injome smbodignent, the @mﬂ@ﬁrldﬁamd/abohol rﬁlxluua issjefluxed

h 5%.b
B SRS Ak ot Bl oG MR
iq ﬁ&uﬁ‘al)led d%lfﬁiﬂﬂ&boﬂ)()aﬂnd) eb@ft 56°C swdrhight. 81aBard] iy BRUSEY to
preferably is used at a

r i fluyoride,
%ﬂtyll S’Ethénaftfllf ethanohmay jbe wscdrtorfprna piit e%%lwawm aglek
I I, r i
S 5 B S0 B g P
ajergatescess enthahthe rea:ctlpn prheeeds assedlasily ahiomﬂle’twm @lﬂ@h Sthe

%%9%1 I n baecat d tran sterlfhcatlon
Gflds coppeniiation ink aleaholfacibmisgure inramcabRgt .1 E st 15% by
Wi gReACHORS 3% bgaﬁélghtcﬁ‘ttﬁé ¥ is IJI@l iy &ﬁbé}%ﬁ@ﬁ &f HED 6 the

base may be, for exanple, sod I um met pot assi um
alpohpdRChmixtatearsartisals feomalnbovt 490 dbannl S¥ytr exiighte pr alsout 10% by

RSN RKNE K he RPSHERT vrinst Bt (BB 065 i atoch as
bﬁ1l3‘&l11igaﬁ§/ga£6ba§1 nydrmgeﬂ d;lﬂ@hdeﬁmﬁ)t dry @&ahoRbPatidids LmIdsd

ab concentration of ‘the base in
%105106@5& eaﬁhé@éﬁ% l@f 91691301f(10cfﬁm lspRROX Tnately d 0%blopuweighMICl in
a base-catal yzed transesterification reaction can
%)e cg)nducted at roomtenperature (i.e., at a
t efgpeofat Although HChigcalnaith, et avidsnalt alZhativeBr bef used One such

t 20 h Al t t ly, the
oot suiBir g B e e s comoqnisgn BRIP about 0.5 to
aBORGIL q\fe?gtht fh thb %i&ﬁglaftlépgulg ok gbli%m howey, g ¢ aé[?ch):/agPe sulfuric

t enper a ure [ 0092 cerl

agid|isie smngcm@dhemgbﬂg?nu § phedfartbly i$ notaused evithdomy neflex difnedi.c.,
referably from abou

b
sl endpapin s el Faier ERis e ot teneounis by
vweidhd), oPat HigitchPeht@bed.eu %‘r%r@hefnef Jos X 991@%? Eampl®of a

that the reaction m xture may be heated t
syigablreacid isrbesoraipidlperidtevitich piefgatppisusedt a memamsnroé from

a@é&ﬂng gﬁ §ﬁ§1§t 2|b2 %hgﬁighg %13%? al\émglit;‘ogolgérep? l?c%ﬁqeﬁowavgr is less
predierpadthad HCV bpaubeoroh befuorids @ad A bRateh entigfdyuy probduce

@mdens r Whl ch has a cool er tenperature, thereby
updesuallg bypredyedhor to condense into a liquid and now

[0091] Inbase-catalyzed transesterification, the omega-3 oil is transesterified by
an alcohol in the presence of a basic catalyst. In this instance, the base may be, for
example, sodium methoxide, potassium methoxide, elemental sodium, sodium

hydroxide, or potassium hydroxide. Frequently, the volumetric ratio of omega-3 oil to
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back into the liquid mxture). [0093] During the
transesterification reaction, the reacting mxture is

w@e@bmtmbty pl aced under a non-oxi di zi ng at noBEITERMN5/027806
such as an atnnsphere conS|st|ng essentially of a

h f h
B A OB B e 1SRN | e} opnoras apgtyg, TheC
cbﬁ@e%gﬁ&gw the 6eiifR Mﬁ@&fou efa,-fér%lg @m&ﬁtaggumw #bout 2 M. The

peri o t1 nme exceed Ing a bout 0 m nut es.
baid-catallyzdol teanaestdrficatiamtea¢idomgcan bawodltmd Pabern tt%mpermlre (e,

o SesttBty Fribo ot B B b o PEo 6 phlt 20 s

M‘Ee@ﬁzﬁfv@%d thetHaE&caal Qé&t@éﬁséﬂt@riﬂtﬂu@ﬁ FAASRE @ohdudhad at a
used 694 Specific onega-3 al kyl esters include the

t@nngratueesgr@atgrtbﬂnmmme €. For exanple, the

E‘é@?éﬁ B GRS oo e pRPLH3 AEFRRos,

enpgatuge of zk)lléasﬁﬂio&f 40°d, Qﬁﬁébrefarﬁjﬂy ﬂrofroaibmut 20 tooatouahiN°C, and
nethods of the present invention can a us

9% Rraferepl e 30ast A89°G RS SOBHION oBR e Eeat%fawn%% Feifik condenser
| t i br.at g.:
By R Gion iRt RS hefoB il fibifros o RAE R bAHfif foint of
dnefoiuload tanponehtstih éhepnixsen withouelosing thecmmpoopts orta theyapor
i.ncl yde non one oils., For exanple, o 0 .
HHGTE (e o th QOB TeRRIS BEizt o Haniq G P onilRhsgy which
a@ a F@l%?teﬁf efiisie Othef@BY €212 1H20He 3aISUr ks céﬂ&leh%ﬂnﬁb@i‘l‘uﬁh@ and flow

enof | rate sol ubl 't zati on. 97] In sone
‘tembuﬂoﬂmritcpudmlxtunqbn d fornul atl on of the pr esent

%@@% ﬂ)ﬂ-‘ﬁmg Qlﬁq?ﬂ%%g%fﬁ%ﬁ%? tgﬁi e%c %ggm\)ﬁﬁ? Y Eferably
ARRER A nESEdiRg AR OHhERDSuche AR @ﬁmh&e cbfisistigeessentially

enbodi nrents, a liquid formul ati on may be a hom) eneous
dfiaqeble gg6] Nt oo A combumipn therephdd et sucthHatmORRh er@w partlcularly

pgnf gr% F R {c{aﬁs%&%ﬁﬁﬁloﬁ rLa%WoR?J&%ﬁﬁ&Qfo&gr a}n ﬂgcrlrg?ﬁﬂl@ exceeding

AL By resent 1nvention
ot h}iﬁnrﬂltésOanellimMa@tmoxnianﬂ@rg mmg*hy]&oadmitamm prop_yl gallate)

Bl 5 S0 e epP oRs PS40 FADg, 5 it
00, 8.00, 7.00,

%é%%@d s Prprftijing dmfthcils Adusgd O Pt ww

NopeaAE g8p&ific bmeFmB athyhagitre inclade therethyl Steas bHEP Asné DHA.

can conpri.s eth esters and

S sumpRote EARantt. QMDA SEb OBy e RERsGh, &

Bda{/ﬁlo&%nﬁg dnfeRars &nyl e@&ﬁ%‘r& pBientidl @nitige Seilkyl esters.

venti purity is defined as a percentage

(e [¢Q95] byiquid ﬁmmutauon_s,/amvbmgthpﬁs off the peesens ipsnEAR Cait alpp be used

\gﬁ@ ﬁsfaé%? o&ﬁer%}%% fgg?%bgﬁtggsltulch I%% gﬁ%?gfatté, %af‘%?%fa:] %%roﬁbrate,

bdclBtitedle o fibFB OMdyaifitdesl. di gl yceri des,
trlgl%cerldes free acids, esters, and derlvat

pr & ofL4quid frrmaiations phike @&SentliﬁYen@Q‘aﬁfﬂ Optigpal fé’s mejude non-
g&éga\i\é E)PS %&%Qbﬁlfﬁe%neg more non-omega-3 oils can be used in combination

with or in place of one or more omega-3 oils in the vehicle for fenofibrate

solubilization.
[0097] In some embodiments, a liquid formulation of the present invention may

be substantially homogeneous. In some embodiments, a liquid formulation may be
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percent by wei ght conprises at |east 95 percent w w

esters. The remai ning percentage nay conprise free
w@eiod®17éapno- di - and/or triglycerides, or othP€T/US2005/027806

conmponents. As another exanpl e, an onega- 3 ester oi

with a purity of 90 percent by wei ght conprises

hogpgenagys.pky SoBtp crehiadiaenss, @slt%v%foaw&laflﬁe n}?&r?a arh%gogeneous

l@%fcf&'iﬁt e can conprise any one or nore of other oil

nponents. A m xture of species of one conponent
(ef0®98] Ci aamther ehBodisteat, 8) omegal3rook coperint slogr peecknitage of non-

the determ natio f purit However

CBIRapa] LS 4B TR an GOhBb BisepeIias Aday dfgpentage

o%@n% nga-%)mpﬁﬁhﬁk 86mPrSsek Nk uthadbbut 25801)9941'00023 00, 22.00, 21.00,
nts of resent i nvention

ZQdK)oﬂ%lDﬁ,gl&Qﬁ) 1 A80ptedlAs.00nbA0.i 180, éﬁ%@aﬂfﬁ&sllp@omﬁ? 0f, 8.00,

rit reEs & t 85, OO er cent
e L Y088 0 230, P8 b B g PR By ot
aﬁ%n%a-%ﬁﬁ%ﬁﬁer ceﬁﬁedﬁﬁbﬂ%@ BBORI0 RfceBfometac® bthy] &ler®8nd about
percent, 98.00 percent, 99.00 percent or nore can be
1@Menfmn-emggﬁa§ethﬂ ‘PﬁtQISI iquid fornul ati on. Orega-3
t@?gf p%‘ﬂ' ji Rant% cggfi Y %hetSXDtQIfIVC%HSQ apd purity is

USE CCOf resent

deﬁﬁ@cnﬁs @pbrcerﬁd’@ﬁ&gS bgs) ivioRunvd dilfbyawélgbﬂ) oﬁume ¢omsomenir witle respect
greater than about 85.00 perc

nt . 90. 00 t
0 thepmntigepid eqaﬁlposgtzoroé%eéﬂ@éﬁmpfeg sted CHBPERAHS inglydp put are not
18@1“{68%@ ggn?c%n gsr glgf% cerid®d 198 &‘i"fd%? 'Hee aeifls AP aeeNt |

Srcent of fore of one conponent
daylvmmegjmemsdly, andIsaitsether@nf giaorfexaspler & ¢ster|odldeith bptlrlty of 95

are not ljmted to, est

restent & weilt omigs Gl S %teey e S0r s Y tgUITE Bripentage

tﬁ ﬁée%e a§1d§ ALK AR tAST cARIRS Or offer LHRPHIAEEL A s
vent on. conp05|t|on can be described as both

anbt:hes penigs, aarmmqghé ezstmpdrvelth spwity o 98 ipprcegicveight omprises

%@@55&%/’6%%@? géﬁgpﬁ,] grzsg th o]i %}%?mné EF(%J %Hggeséxgﬁ%b%?&se any one

drinire O 6tha£ bidl combd)ﬂbﬁ‘csem fiatechf spédies df@ﬂib@ﬁﬁpbﬁent (e.g., Cg and
i nclude, but are not |limted to, nono ycerldes

Ghio gFtpese nq:qglerg)t be disgerpedin the getemlgétlcgbq) SIt-Igwgveraq,]@Jlstmctlon
S P BB Bt e

é}ﬁe&ﬁéem(bﬁﬂﬁﬁenmffabmpmsmlmhmn esters. The r enmi ni ng
ortion. consists essentlal%% of o s ot

t hzﬁQpllQﬁ]AA&ﬁ%deﬁdio SR B oRB 1 VHBA T QG2 Ol DUtk Ay reater than
ovver ?0’ @é‘Fé’mo@’@ {’@FA ’Wﬁeré’en@' 92300 A, @3|quéwen9 194.00

EPA"and DHA ‘as conponents such
mcammg](hqmmantj@é 00diegdent; 87 i08escent, OFI00 (pgrcpnlte 99. OO percent or

e o 5 1oy i BT RS ERipcgty wi
gﬁ tpuﬁgfc%%egﬁfs GRAs, 3pE bOdde quRbrding t@rth@pleeérﬁ IinvfehﬁdSh
00 percent, about 75. 00 percent or

@ﬁegu;ﬁ pidy with highrpusity g@mnrlse[ geaterthampkayh 83 eippee%taﬂo ge
%eafﬁn@?té an d/ P g%%rﬂ&r:ééagg s rOWBe? %XF I9@'08 g)gfc%@?% 00 gelicent

escr
$318@ Berderfd] 975003pd’icéﬂt 93, OIEper@lmlt CQ%(E)qﬁrcfanm menee:rfaulne component

commer ci al vendors, includin but not
oy waight or by volume. Omega-3 esters 1%clude but are not {nmltegi to, esters of EPA
and DHA. Omega-3 esters also include omega-3 ethyl esters.

[00101] 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
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I nternational (England), Bioriginal Food and Sci ence

Corp. (Canada), QOcean Nutrition Canada (Canada), and
wee@aovmIBi ocare (Norway). [00103] M xtures of POIYE§E03027806

al kyl esters with other conponents of omega-3 oil

fn@luge aI?JC%Ct gm?é -98115 g“urch t}\ Ab g%ﬁzgf ]i)gl:/ig{llgur)felcdacid

resen |nve
lsmﬂexba: h¢1t1,yetd: scsllnpmenmﬁcladé] but &e bet ke dtd; @broBlyBetids,

nf al k esters. cont ai ni ng hi ghI y pure or
%& yeeri eRylrighiceddes, &Pféa%% éﬁftﬁlﬁe@dl derivplevesy Reetsors, and salts

SPtF&réxlegfélﬁﬁ@SIO@ c@&gh@% abﬁgplf%d%rﬁil% and ZlbeouP § bl ﬁHtA

orrea3 ters or one esterS|sa I'ea
(ataw perﬁﬂlt))@s qbylestts. Mte vemaihing patt1olne:aﬁ§1sta losyahtif0. &Q)mega—

B T s i o Gl
dvaastle oﬁlkégé’-@ o9 cORaPEi SRR br er%@évgﬂtof t 51 BPA o ng@g)(

about ercent by weight. In anot

qomepopenmts Bb}chcﬁ's noereghycaridsst @gb'cgmd&smfghycerldésk yé.tem,sﬂrmaclds etc.

I S _.about 25 30. 00 O 45. 00, 50.00Q

‘%émég“e BE3AF hor P goBRea-SkilpihgsonoSRan spipriting a mass
eccaOof EPA 208 DA cQbh] REHCABAteOthaBb it BY. OW%EH:@B’L abdht 75.00

anot her embodi nent, the purity of omega-3 estérs or
Rﬁﬁ@gaﬂsamuéﬁp O9greeqest ¢ag tsasoen about 25. 00 and about

b o B DEIAEAL s calf B SRbac RS b ARG oGl
mnﬂ:ea lmdtsudlﬂlﬁiroﬁ)&s@&ﬁ@ éscribad weh@ht., Obsgwaeasilsabflso be

60..00 d about. 100. 00 percent. b ght, between
%%ﬁed? OFCHFA coBBRRICiE Y)%néersplélﬁﬁlém& Byt i figrited to, Croda

HERESTaREALlnd ol 1S ATRH SAOR ORI ey ygion.
@miagm(Caﬂaéa)y\m&}thomebﬁaleQNM)about 90. 00 percent by

[ . b 80. 00 and_ -about 85.00
bt Ra1 BixiEtsgh ometh i REF S A FEIDRRES B Pmega-3 ol
%k, %f%gébl&zt V@&%@)Wﬁ%%}r&g&uﬁ%g O%t%ztﬁggresght?ﬁeﬁﬁ&

or onega esters i S about per
Eﬁ@b@bnate @bdnﬂutyggsl@@vrp bercimnto betx;aaM1gddt1p patroarhe g3 ﬂ@yl esters.
0 pe

G GRRRE SR o PR T st BE S e 5 PR imgion.

vej@hd4] abidihed @n%dmmc e pildity WEbEBEa-3 3bekstor oﬁﬁgQ@ alkyl
per cent by about’ 70. 00 percent by weig

t

osisE LIS aeka@@b@é%@é}&p%gﬁnhby yhight, ahlsesitabewr @mopmr@e@n by wigight,
{

o0t opuP e pedont Sy BELGHTLY 1o BP0 BlapBRPHmtlhiy Hacast
a(bbht mmpﬁcdnt on V\tbig’l‘iﬁ rorat I@gstEBéutEMd)(ﬁbéPcdﬁ by &tméhe aIii another
aho 0 per cent by wei g at | east about
“ﬁ“@log%ﬁim © R on§ga-|3§§t§(s Ora%%ﬁs%la Sk estses i éh‘?u'f@ 00, 30.00,
3R10016.00 345,62 38100350, 665)00€5 BETRARY, 750.'81.641'ss. 081 90.00,

|'east about . 00 per’cent or’ at
%aldh199.80 p@l@eme]rmume bipyveight. gt anotlrer ambbﬂnment em)pmtyreﬁ bmega-3

etﬁugresdg onse@a%ﬁ lsegt%?fdcs: r LS ch.g 5630 g ggﬁ 1Q§ O@@ercent by
v@;@g}ggoet@éerp&ou? 0. @@ancy 5_?00@19 1 0(8@0 &cerﬁ% Iﬁ%e@@eerﬁa{bout 50.00

percent by weight. In another enbo
apil pbaHP6 thpﬁmqnfcbmwclghﬁ, hefwepnabeut 60 OPand sbausti6A percent by

ab%l’étbe%v%eeqpa 9 76" 8(5) and 2?0 u9 ?O(P(% f):eerget:nt l%¥ Welg}g,hbe‘tween about " 75.00
and about 100.00 percent by weight, between about 75.00 and about 95.00 percent by
weight, between about 75.00 and about 90.00 percent by weight, or between about

80.00 and about 85.00 percent by weight. In another embodiment, the purity of omega-
22



40. 00 and about 95.00 percent by weight, between about

50. 00 and about 95.00 percent by weight, between
wW@bwai1892 00 and about 95. 00 percent by wei ght pPChEs%Wes027806

about 70.00 and about 95.00 percent by weight,

bet ween about 75.00 and, abq 5. 00 percen b

3\REiCHHAL omsER kYL g 1S ?@%dgéﬁ Pgiset yq@élé%‘ B‘ﬁ% &R0 pgreent

e R0 PHP Piredn b9 Qv tCa%ht 90.00

bﬁ%%& ﬁ?%ﬁ{%tf@(g%%ggg%yavg P AR IR Hroch by ol
paleemdjytwéaghtv\dmyn% 00 pemanitHyeweighth glatiur8H.00 tho;entdm we1ght about

FSURESLALEN, SOTPLLSh B 5PA 2 Dekh 2800409000,y wei

9&9‘6@ 099efnt BEWE { aBYutWBi @ YerceaPBve2Bt, 09 a&ﬁft 6@70)0 ﬂébbent

wel ght, "about '84. percent by wei ght, about
bpewemgm by wei ght, about 75. 00 percent by wei ght

b 00 t.,.b i gh , )
oo 0o B D B R SRgfGpREE i B
aPRASABULRD. OVt by Gleighb) QLU leaStQbom dﬁ)alﬂtmtenbby weighitat least
LOOlOG I n anot her enbodi nent, the oms a-3 ester or

ot JA-09 nerdent b weight, lehleast e 750 0ppracy ]ag{v\ie fat least about
: 1
spigfnstien PRuerfial A5k B 84 90 R BB oty

ealb:bamient ahé 6il e6mpFAtiRHAmmbing ERA abd DHAuis aboof 25.00, 30.00,

350, 0.0, SR o, 35 B €450, P8 onda 03 0p. o
9% Ob J%rcreﬁ{ fé}pwgghg% dlbther éﬁ@éﬂlm@ntl tﬁé dilaédni’po@ftlon%eﬁpﬁkiﬁg EPA

rati o of DHA. "I n anot
aammm ietetwedrhabooh2 80 8nd me% 60 p@nergé»ysmgln@ybet@'g@reatbout

30 350 et bR R P B Sl A pren

b§5>v %Htaﬁét@'eé}f aﬂ%%%@b@an@%ﬁt 98.00 %@rcéntrlﬁ'tw@gmﬁ b&RtéethBbut
a 15:1 ratio of EPA: DHA out rati o of

230D 2006/ B1005E2caRCTy Msm@&eowa@bou@/@w abgpiot OQypercent
tiisRigtt ﬁ‘ettif%a"%bqutﬁs o AR 080 Birkehety) FeiBh, bliGicbout

HBRA. AdAboRBIN0 Ferdsnt by aeight,afr bERReDEBout mmmldabdutﬁﬁﬁoo
rati o of EPA: about a 1:1 ratjo of EPA: DHA, %115
percent bsweight. oln@lotlepﬂnmme% Ql?toﬂeFOinP?SWQPucsmaflsmg Aand

(R b 3308 et b aftut 75100 By RERAE aBou 2200

Rideat by iveight gbow %)lﬂfyperceasbyevveighs abowrfdderceat BB weight, about
ratio to about a A: DHA,

P
AgE0perseat by wetethbant 15700 Horveat by VrebeisRob il O gt by weight,
@B%S o@c%ﬁ 'Bgtvxlfe(i’% ty Ib%QPG{f 0@pekeeht 'b?%e‘i’glﬁfaboﬁf’fs .O¥ercent by

roma o to about a 1:1 tatio of
ViR ghtDbtrgbolit HvD@ benaentdySveightr atio to about a 1:1 ratio

PA: from but 1 ratio
o P s SRR A 15 b b5 R e o
a’oo&t 424: I19ra@i‘o (ﬁ‘@‘F‘APBHA %oﬁtrzms - Bbaitib o EPA:DHA, ma@uta 950l ratio
about a 1:1 ratio of EPA:DHA. In anot her enbodl

ofthiP AoPkla- @outees? Bratisy ofFRAAIBA cabryt 2 B sptinefERA: D%sqbout a

S0outlo GrEL R Dol FTMIILEEPADIERASboRPRYY Bt of EPADHA,

d886¢ DA ratdd of EBAIDHAQaHouaa 2:2ratio af EBAdDHEPﬁbdi)IHAI Zatatio of

| east about a 3;1 ratio of %,@DHA atl%ataota
EPADHA,; ¢r aput a 1. 5 ratio of EPA:D In another embodiment, the omega-3
ester or omega-3 alkyl ester has about a 95:1 ratio of EPA:DHA, about a 75:1 ratio of
EPA:DHA, about a 50:1 ratio of EPA:DHA, about a 25:1 ratio of EPA:DHA, about a

20:1 ratio of EPA:DHA, about a 15:1 ratio of EPA:DHA, about a 10:1 ratio of
23




EPA: DHA, or at |east about a 10:1 ratio of EPA: DHA

[00107] In another enbodi nent, any one or nore of the
w@bweéo1tsent i oned or other specific ratios, PCT/US2005/027806

conpositions, or purities of onega-3 oil may be

BERTHAA Tl 15 P N B
4:1 fatdo of IEPA-DHA, alooﬁt a3 1lat1@6‘1t3EIiA 1)1-§A NAYuP£2:1 ratio of EPA DHA,

specifically excl uded fromthe present i nventi on.

et OHA: I ratip 0 EBA: PHAxrbtit at! : Hratiotod ERAGDHAR abouteyl : hb gafio of

BEATRSS, HGEEL 1% Y PLHER DA 1100 BTEBRIHA. bPabouta

B8 12k offR ADH A3/ fhotlke eﬁﬁod&?@n? Qhe Ghe@03 ene dbgdph-Iaikyl

ht from EPA and DHA ma be speC|f|caII excl uded
tﬂ%%ﬂ% frammpbeglen?S:i W&w@.abﬁut ankis é@i@g@f@ﬁeﬂH&m iaBpw g 50:1

e e B g L

Eﬁ&( €A sfremiaboatad 1041 mtml todbolutfar lohrdtiveofBPESBIBIA, from about as:1
npri si ng n EPA:

r'@ﬂég]gl'togl?arl lgﬁagapgﬁl’&iaﬁf\ggmﬁv%% g9 19 @Eﬁr 9? I'ratio of
&g dfr&fi thaﬁz @&aﬁ%tabbavaem eIt of é%mrq}om about a

omeg a ratio o
p53: ra‘uo &1 dbouBa 5: ljratmoﬂ.EPA ]ZH:IA Isadother anitpidencntgthbemega-3

SR B TSRS LTRSS ST g o
B9 & o8 AHHA Kt BQst SHbubP1.592:a80 of BBANTHAI 4t 1885t aBbut a 2:1

95. 00 percent b wei ght nmay be speC|f|caIIy excl uded.

@e gaEBAJPHS, é’dﬁ?ﬂt abmﬁ@ 3ahraEPAvf BHA PHA, 6t kgsfabotn 5:1 ratio of

EPRIIAL & ot Jeadt oyt 107 p U EPRPHA L i oot o,

QO her109P Hreficthé dmboditaédt addlyene e grsodht abskymentineder other
specifically excluded according to the present
smv@ﬁtraw, FomRPasEions, oruritiabel Qmegareil Mgy bespecitically\gpcluded

%9 %?e%%arf’%'i{ f@o%%(%éﬁ%,q% 'gtg 301‘3@@“ % 92815 1.9:1,

ern tion brigina and ’Sci ence’
I:Grlpl 4:1, Canpda), and)dela&niﬁyﬂae |spem)ﬁnaﬂ§madadc{&ﬁnmcth¢ presend

PR A SR RO A iheanb BT U a2 ey 2 e speciticatly
%}&ﬂﬁ!‘eﬂ b frf"&cﬁhtlﬂc?ﬁV %m%?é’-%ﬂ@ RoMPAKRE %Iﬁﬂoélﬁ‘(ﬁ{s%ﬁﬁ fblrbxample about

enof I brate solubiFity when an ~al cohol is adde
820,183, 83.70r80.00a87 G0, orAf).24) meodent by wnt@hfrome%@nd DHA may

0.00,. 15. 00,, 25.00,. 30.00, ,35.00
BRSRELITEAR) S bisT omb theeaR Vst AP oHe St o iaing 90.00
SRt (Wivpan 3(&35@ dsteBWRh 44.00 'f)@fce@t)ﬁ?fmbﬁd 3800 Pe@@nt DHA

al cohol i's ethanol Anot her al cohol is glycero

N&&MP&%@) may desnecifieally, exeludedifrem the presens invoption. Omega-3
O u S gﬁﬁ:anrﬁﬁﬁ ?‘f—h@ 1ra'c191 %uglrto R ea?elr ﬁ%ﬁ% gﬂfoé?ﬁ)g ?ﬁeciﬁcally

omt pr esen I nven

emmi@d At the }arééeﬂflﬁﬁeﬁtﬁﬁe Fot M&ﬁiple %n&g%l dilsedtt ah EPA:DHA
excluded fromthe féesent i nvention, . I n anot her

B o rbrar2: 1, 8-551: 3y %bs"abé" Tde3nl ebmgh%mﬁig & specHisely

f
%}ﬁ%@l}?bﬁlﬁ%&i% oi srb%n‘f)g)? rEPA%/ i % aagnlgd'ﬁﬁfdn? EalefRRin or equal
TS, 88,00, 85005 O0P0RO HOBATE 83,00, osP500 peicbntydvei

forpul ation of th sen jnvention c |

WAY, Re g@cﬁgcal_%y gx?;p%eﬁly p(élﬁggag 9]&%?01’1’11?1‘}?1 % ]ff?g ratlo equal to
about 1:5, 4.5:1, 95:1, 7.5:1, or 1.21:1 may be specifically excluded from the present
invention. Other commercially available omega-3 oils may also be specifically

excluded according to the present invention including, but not limited to, those
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enbodi nent, a single dosage formconprising a liquid
formul ati on of the present invention conprises |ess

W0 b@a/ 02891y 1, 2- propyl ene glycol. I n another PCT/US2005/027806
enbodi nent, a single dosage formconprising a liquid

formul ati on of the present ti.on ri . le
RIS Gomg s 1Pl Englntl Blorigmal fdd and Seience Torp.
(@&h&ﬁp,r@wan Naitr$ti GHC £nad 9 s@&RAAD hAA PRABPA BRich@ (Rokwapi d
formul ati on of the present invention conprises |ess

t h&P 198 h§urprisinglyi, Spyivdationg pyd miedicamentn of praega-3 oil and

L en a_liqui 0 | at | o) ' : 0
g S e A e
Aédhel wagded tacthe Hiwd formtidgidns Aanslcehiot comehiwTabb@ridi00, ¢5.00,
fenofibrate solubili ta/qi n solvents, mxtures, and

300142809 of (49, 201 00ner H1-0Q pracens bxrvelusie is shown snadpage this
L T G T B S L
Amgtheaddohgl is ety cendluBilddhbls mdy liavn oheiwat er threeam noore g@Hgroups
oi |, .copprising add| ng an al.coho said onega-3 .
Rﬁrmolicaggﬁl}e qrﬁn%rﬁaiq?giﬂsm&m% od g EH’_EPF?Igﬂ%Yeé‘UOH- In
ABHAP bbb dreht, @,ﬂ-b&g#rléné 31;'\/6&1! i8bpcR1FicalP BRI hddd oA the present
onega-3 oil and fenotibrafe isincreased by at | east
it@er@Onp &x gether e bodingant povingle dosage fdrenenmmaising a Bqog,

0. 00, 15.00, 20.00, 25.00, 30.00 .35.00, or, 40.00
%B?@éﬁ?n BV%% Breged 1%‘?en§ﬂn SPTEBHSS .?ESF Hlaé‘r?gtfﬂ%?»z'mopﬁene glycol.
1anbegienBibodimbe, b Siglel ddkadcerofiR cbibtisihy ailiguﬁl folthGldtiéh of the
formul ati on conprising an_onega-3 oil and fenofibrate
nresenhinyeatinaccopiprises lessaben S@meg0la2peanytane ghigol. In another

i ncokpor.at i. - : _

EBERRL 1Rl g8k B oy A rscns
ivodritiva cofpéiesdbssahal 25 g 1dpidpelene glyodl. T ahoththemBalimént, a
2006/ 017692 PCT/ US2005/ 027806  fenofibrate solubility .
single dpsage fam¥ comRTIsiRg HAWS fymudatiog of thegiessat Wventiongagnprises
BRI, S SERSE i S0 o
e @Bing26lidad f@tMuldion 35 11@Grewent Oeidnpempeises logs that Himeg 1,2-

of an alcohol. In another enbaodi t he fenof.i brat
BBPUBH F5P1; i A GEOR R i h EBHAP R ERGPERFS o afeohol

WHRH R Riscld wiRthel RalPsiat € is increased by at |east
40. 00 percent by incorporating at |east about 5.00,

10 [@0,09] BIndBs otherwiss indicatd, reportoand discuesionpherdip of denofibrate
rr.cent. by vaol une, of an,al cohol . .I.n_anether . .

Bl st it At a2 8inding §EIR Hvenpign g considered

tt)%rauhglﬂfégges @conprising an onega-3 oil and fenofibrate

is increased by at |east 50.00 percent by

i nEAHA6L & preghextembedinensibe present dnvemtiomprovidss ggethod for
. . . Q.. .
N L T R

tbenmdfdnfygatieoisol ubility in a liquid formulation

Lo ) ¥ g . s d
OB, 8 R B kR AL
iy G B R B Q0 o o

iacapbeting atloakit abanit,5.04), 0.0 15.00% 2h00a25.004 36005 B&00, or 40.00
resent invention

ercent by volumeé of an alcohol. In another embodiment, the fenofibrate solubility in a
liquid formulation comprising an omega-3 oil and fenofibrate is increased by at least
20.00 percent by incorporating at least about 5.00, 10.00, 15.00, 20.00, 25.00, 30.00,

35.00, or 40.00 percent by volume of an alcohol. In another embodiment, the
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conprises at | east about 10 percent by weight of an

al cohol. For exanple, a liquid fornulation of the
WEe@soNe9t nventi on conprises at | east about 10PCLIS2002027806

13, 14, 15, 16, 17, 18, 19, or 20 percent by weight of

an al cohal )0113] I n anot her enbqdi nent, a_l i qui
fanefibratasal @mh%dﬁﬁru%@s PgAuaHey SaPRTIRe an PRRgH S BHARd, fenofibrate

isaiﬂpr g{éld%gzy 0 Salédd egée noP?an%fHofrétﬁigeameaEtoaHoﬁﬁf 8.5, qw@s 00,

rate | east a OUt
2p@r)pm®o 35.0003 760,02 40,00 010t lpevcdemb of 5 2100hqle iz emther

TN S T T TR e N p—

?%n@ P RELERD LS, 1né}Eas§@ b? Qt R&t qgra)b Yd%ht byhacopbrating a8 RAR about
ornmul ati on w t hout al cohol It has al so been

50105 £@.08,r 0, 20.08r 250G GO0, 35 oa49é>ﬁmetq9nfaby Ypme of an

oFeGRa i pariher eutareor g Maplbutt S R L AR Rl B8
cSRpHEhE b Bt 3 ma fedvabrat h;eihcfﬁ:@ffeﬁlbyoifc leaﬁfeiya}aioer&mt by
as” triglycerides. shown in the enplifi

lmmatglg@ﬂtlkgﬂst dhoub$ QOh]eW@ éﬁWQ\%ﬁérOO 30004 é% o1 49-00
pSIECF bgp\;cﬁ%x% gﬁf alt IOYI{TE{ch e ) gf?? feﬁoﬁtﬂé&' solublhty ina

In a or’mu atl on of
li@ﬁﬁlsiﬁﬁhullaﬁWMmmul@Mﬁorﬁw off hrd fdnp fibiragxis éndremsed by at least

6 et DEmso bR oAt e goenr b 10/0hY %éﬂgo,@ 8% 00, 30.00,
330U 40,60 p@bed: 8 WA em ABnbnCr ease i the amount

lquid fornmulation results in an
i N[O0éaRjeln anoften efmbbdiateet, 8 diquisi ﬂonnylatlpmgﬂﬂasprqsnntanmnﬁen

enbodi nent d fornmul a th resen

compents Bipascampt ftadtocst by st f af popsll B 3Rl a tauia
Brfm i %ioPS tHOprebsht Hentibh Shprisks @0least 2b&,10/ 81, QQ 13,246, 15, 16,
VWO 2006/ 017682 PCT/ US2005/ 027806 74. 00, 75 00 76 00

177181(19 a:szmmrcembmvmm05m algahadg, 82.00, 83. oo

[Q%g ;l%ﬁf abt}o’tl'éeﬁ %gl;l?é@glegz ’u%cfg%l gla‘ugl? CQIQP%%% br ag 053/"011

féﬁﬂﬂﬂ%té | 4 a@fanaldtdint ndohbDéufﬁleﬁt to Iﬁ)&easﬂ:ﬁiﬂa sohﬂﬁhtykﬁ Gaid

107, 108 109, or 110 ng/ni at 25 de es C. qu@lér
fenpfihaete byt leasielpweht0 peacqmq%@%p?refm 0 Bsicest QD percent,

), R, 2 g 5580450
p%ﬁceﬁf} 50.004ef@nt, 35.00erceéht, 6060.00 p&osnt B8eDihat Ffghoame

80. 00, 81,00, 82,00, 83.00, 84.00, 85.00, 86.00,
fgrmyjgtiomwithept a@@h@]@ or 90.00 % by wei ght of an

a ggﬁ'l %]O gtsl‘fa% (%1158 'bleer?ﬁlgccﬂrereﬁeﬂﬂﬁﬂlﬁ%ly eth&Qd pHfiuildnfoth

102, 103, 104, 10 106, 107, 108,
(0@ poreh), of ohfePa-31diPis stye3ior mlsplubnllang iep@ﬁbx_@iez Estars of omega-3

Qé]:;lﬂ?d&? 12%1’6598[1‘ nlﬁlﬂsﬁlzzt de v e Oél?érg?llquese ﬁ?rkots&]c%ras

&13}51%951&&”As SR inSBS e:?émﬂlff@&ﬁorﬁ Bﬁl&ga—@%ﬂ@ﬂ estes. lﬁQe shown higher
00, 68.00, 69.00, 70.00, 71.00, 72.00, _ 73.

s?)hJ,b@ltity o’fgerm)@brax@ "ﬁhp enmloment-;g' bg@l om@ag%alkg](pstﬁgs and an alcohol
5 85 Bl By e P B,
i@prowditknds in fenofibrate solubility. The total amount of EPA and DHA is a factor
influencing the solubility of fenofibrate. An increase in the amount of EPA and DHA
in a liquid formulation results in an increase in fenofibrate solubility.

[00115] In another embodiment, a liquid formulation of the present invention

comprises at least about 65.00, 66.00, 67.00, 68.00, 69.00, 70.00, 71.00, 72.00, 73.00,
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fenofi brate solubility of about 110, 111, 112, 113,

114, 115, 116, 117, 118, 119, or 120 ng/nL at 25
wole@eoes9ZL. [00118] In anot her enbodi nent, a |PqUU82005/027806

formul ati on of the present |nvent|on conpri ses at

555 09855 5 Bouh A o0 58800

88 %00@7 0(7 %8% 8800,22.90%0-208y x&?g}%fa&smgga 3%%9@14 aﬁu a

by wei ght of an onega-3 ester o

fﬁloﬁbratﬁscfbﬁblhw d@bog. 100, 1@, 302, 108. @, 193.. 1@@, 1071208),0109 or 110
g 8 't@/géy éS 00, 16.00, 17.00, 18.00, 19.00, or
¢ ht C1 to C4 alcohol, and a fenofibrate
Oﬂé)g bi 6}' I‘i))ﬁn@&eﬂ&ﬁb‘édnh@ﬂt, a h@ﬁld f@ﬂﬂllatldxﬁof the @resélﬁ‘\'bnveixﬁﬂn
13 40, 145, 150,

15
comprisas gt eastaboytie] 00, 66\990%@} 68&90@? %rﬁo Ooan? Paaﬂ?coo 73.00,

8007 8 Rbogs BRI 8 00 PG R 0B 57, SEBIUE 808! 85,00,
861)08%2 0(; ?88%) 89. 80 8&3 90. gfé%(b@ we?@tgﬂian ofhe@d-3 etér 6 and a
gt saabibly olponil 0050 a 023004, dnot96e 80 6B 109, 110,

i ght stier I
5,600 P38, P00 92080 0 Mgt ol b

def@0¢Fy 1o anpﬂ@i 2f@podimeanetiqeid fennuidtwmmf the grdsenjuiiggntion

o3 20 2 AR S5 R0 AL 5350, g, 7 0,
7%008@5 od, 276QQ) 77 éooﬂz 00 Wé o©080 (7(5 SQQ)O i’.@o@% 007 gg@o 85.00,

865)00&7 00 % Qm 898@ @(90 @s%dpo' WQght@dj an@rneg@—?’@@tewwnd a

iR Ry PR 55 P8t LEISHE SRS 10,0 12

BT PR 5Wdegrbés WO 2006/ 017692 PCT/ USZOOS/ 027806
[00121] I n another enbodinent, a |iquid_formulation of

t hEOOp 1 s branothey embpéiment ﬁﬁwugie@navlarl%gfthSBWFmGBV%‘OH

cggxp%ges A 901008800, 390087.00JisA, 6519000219, 72.00, 73.00,

72M0005.08,176080, 78 20078.08 F9M®0, 8@BA0,H1 0(882 00, 83. QIB 89@0 or 85.00 %

s Se Ootest 20 o0 S B A R L S o 4p g 1100,
?%“tl:s tbg 5?@ i@@o Wd@)‘—l@bo 25 sieer 2860 % b& Q}Qib%?tl to Cy

hano errgo qui d fornul ation of
apcolskahd alﬁmmﬁﬂaradmsolubl of@bgutalt()Ol el 1epdat 125 1@@: 130 135,

9, 6 1?&41%80166%98@?3% Ly Bsedmlon, 70 o

80[(%3 19]8ﬂn Hdthe3 2n®BdintEat QQ1qu§ﬂfo@19ulaﬁbn 85th@Q)r8§enthnventlon :

an onega 3 ester oil

orpse 0ot eDO%e. 00, G010, 6700038, c‘)"‘O@@@a 7@@0 68,005 12,69, 73.00,
5 0 ()
T 0876 . 27 005 o ot sd 8o koo 68, 6800 a0, 5300,

g¥.002891a0, $3.00180Q0, H:090L0OY Y thghft of2in aﬁm}gaéesteﬁoﬂ and a
t100123] 1n another enbodjment, a || ﬂ“a'gggf or mul ti on of
I

enafibsate selvbility obshaub Fomclfoe il 4@ mekp fegiBeiit- 65. 00,
o e

Behpdes Aled3Dabodi2 6800, 65300067.084630@0, 68100870.00 7%00@92 00, 73.00,

Hesn 15 800700, T 76 08oro 0o, 80, 26 520783.06, 4o, 85.00,
86.00, 87.00, 88.00, 89.00, or 90.00 % by weight of an omega-3 ester oil and a
fenofibrate solubility of about from 100 to 120 mg/mL at 25 degrees C.
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12. 00, 13.00, 14.00, 15.00, 16.00, 17.00, 18.00,
19. 00, or 20.00 % by weight C1 to C4 alcohol, and a

wo ewefortspat e sol ubility of about from 120 to 1FOr/DeZo0$/027806
at 25 degrees C. [00124] In anot her enbodi nent, a

uid fornul ation of the t i nvention conprises
qqoéaék Inzsther 6B1b0@imesE admul naelaﬂe@ 0%@6 Peepignvention

gﬂlpglges a%%e 8Pabo§§6§g@ 6%300837 ogiého%t%g;)@ ﬂpoo 77@ (56072 00, 73.00,

BH00)T5.005 7680, 00.0% 7H00,#8i09n80.60, fﬁrﬂ(bl&%@a &3 Q&tSérOOo% 00,

I, AR WY XN DT

fé@ofﬁgate %lugﬁltﬁgf %otai/ frofl lgbtto 30 h%/l% at 8 gehieds cand a
fenofibrate solubility of about om 130 to 170 ng/nL

at (00822 br ewtheembodin®s], aliquihfornulatienbbtherpsesent igvention

S T80 P GRO6A, SOLATA 8 24 SGE bR
7800095.06,174)60, 77 20098.00,3900, 80.06. @Q)O ?5 00083 (7@ 84(00 or 85.00 %
77. OO 78. 00, 79. OO 80. 00, 81.

tyaveeht ofiangmege-3ogstes pilyitioghs.0856. % 7&?@&&03989{ Lﬁ,oqg,m 00,
5B 390, s 00 75P B8, o 103000 4y i, o

al&hoN and b fRHdBtdsdlvbiliei ghubo@lfrém 104 to hT(l:mgﬁhL ab2@ldegrees C.
fenof i brate solublllty of at41 ast abou /L at

& (gL Buanooar SOboBIRans o Rl Ba P L Presan gertign

| r@(ﬁ, | V Cﬂ;lg(lj |
‘{"%ﬁgiﬁ%ﬁgt %Ig u%)?)%g’a 00, B% o@%gggg 69, 07360%)7{;112 8% 73-00,
710 05.0027600, 77390008.00,774, (moso 6. %1000, $8.00083.0%7, 8300, or 285,00 %

e e 56 2628, U 1.0,

0 %0
8 R 05, 0 TSR 20k o
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G5 0677600, 150038 OBLID: 3080000 8200, 8300300, or 85.00 %
7
Gt o Py g sl 000 0018, 8. 110,
100 18.00f 1400,d589al 6.08st7e00, dBI0), Hheltor 30.00 % By 8@ight C; to C4
aiga%gb agde g%g@pgfb(i)a%e géubl%@y @%ajbboo %]1%880%601%@%8& @55 Qeog‘rees C.
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ey g 0 s

dompaises dtdeaseatmud HHOA1 66 @0, 167 §0i &B.0&1600a70.00, B+00; .00, 73.00,

B8 gy B o SR S0 R0k 5 5230 ¥ 8. orss.0 %
%ﬁwgi%ht %fzafhodg& ggﬁes% ogg@edﬁ@s 0676 0@ 70(?(8 ggm 909, D@oo 11.00,

LR00H3.001 14680.0digal 5 082i7ah0, 48100, R or 06 % by woreht C1 to Cy

dichp i d Tyt sty ofzt 1o ot LGP g, Hps i
el ‘2?‘2?‘5?; bRk enoduhers, o dd ﬁozrfémgmifonlmf&te@rmhuhwéntim

QRIS Hpast A 659t 66-8D: 167 40i 6590 6aliOatd- o LR, 73.00,
BB 00, B T8 5 OE TP 305000 25R0YS 9500, or 85.00 %

BiBweight of an omega-3 ester oil, about 5.00, 6.00, 7.00, 8.00, 9.00, 10.00, 11.00,
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74.00, 75.00, 76.00, 77.00, 78.00, 79.00, 80.00,
81.00, 82.00, 83.00, 84.00, or 85.00 % by weight of
wa@pooooeyaz 3 ester oil, about 5.00, 6.00, 7.00,P@&r/082005/027806
9 OO 10. 00, 11. OO 12 OO 13 OO 14. 00, 15. 00,
17.00, 18. 8 % b ght, C
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odlnen m atlon o present
i r[oem] da ancrthmpetmlsceﬁmamt, h tigeitl faitnoulstictofdbe pBEend dpvention

compoRss s ieBebosg s 6690g0 00758 8 6. rooggt g 72.00, 73.00,
7850085, 0632/6%@ 7880, 07@ 00849 96, 80200, 8% 06082/90 tsz ooesabo @lfss 00 %

an orrega est er OI , about O
b9 weight bOaDemegdat3 @ger oil, 2bo@, 5. mgsw,wa, s)go 91@) @@ oo 11 00,

(E50%E 0 38.  SRttr 8. 3800pe A vl
a@BHélt ankPPfeBfiBateolubilitd F bElesst @oot[tQQ@ %ﬂg/ﬂnU a1 28degieey C.

enbodi ment, a | i iquid formul ati on of the present
i niPei2s]om anothepenbedimant, pdiguid fapwyatignofihe Prgerdavention

bl SRS, LR 1s%y oo P00

78 00%5.08 260, 7880,013,.00849.00, 8000, 85 0008240,83.00e B4.H0, @f85.00 %
an onega- 3 ester oil
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7%51;)0885 0857 68(85 7%8)0888 0(331796)8)08@5 00339@80833@07 @89}0 or 85.00 %

b}%gght oI%ﬁ 88%%}768%9 022&8895 22,96 897 (ﬁps@@; 9 6@ ﬁﬂoo 11.00,

¥00003.08014000, 1500006.06,2.7000, 1&90,019 0(54)1‘ @@)OO g/sby)welght Cito C4

agg)hgg angg f«%{%ﬁbgﬁg 58ub1ggr (&%‘t leélgtoazlj)gof ]65(@11'6@21116812280 <Pe’grees C.

701@A31] In QQ)ther %&b@@lmeﬁg aQQ]ulcY fbrﬁi@lat@ﬁ o@fhe p?&eﬂ@inventlon
77.00, ]7

BMpOBes 85¢a30ab0866@00 €f§7OQ;67 08,8680@) 68@00@ O@d 1619 72.00, 73.00,

0 0 .
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5.00'15.08, 5004 561, 1600017.19; 410051609, 053680 Yo PR reieht Ci to Ci
nilyand gfpiote ooy g 198 G Lo Hmish: Fliegrees ¢
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comprises at least about 65.00, 66.00, 67.00, 68.00, 69.00, 70.00, 71.00, 72.00, 73.00,
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1.00, 2.00, 3.00, 4.00, 5.00, 6.00, 7.00, 8.00, 9.00,

10. 00, 11.00, 12.00, 13.00, 14.00, 15.00, 16.00,
w@a72006017698. 00, 19.00, or 20.00 percent by wei ghCT/U82005/027806
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caprylic/capric triglyceride (e.g., Neobee® M5 Stepan Company) or a medium chain
mono-diglyceride such as caprylic/capric mono-diglyceride (e.g., Capmul® MCM,

Abitec Corporation) may be included in a formulation of the invention to facilitate
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(b) the solubility of the fenofibrate in the vehicle
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296, o3 Gt mdtigams pmsmmmtmatZi)cﬂegtrdsee G.nvention conprises
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Qc!hb'ﬁiaér%ttoffﬂféfm\tréﬁﬁon fc?ﬂgfiaeg]ra@ﬁo i) aliddBon) Qs ettiaadl.

| qui ormul ation anot her “enbodi ment, the
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L AP R bn P Gl B o o B Dy Pom

ﬁﬁéé@%ﬁﬂmauaﬂ%haﬁ sGfadi@agt ant increases the
solubility of the fenofibrate in the non-diluted

| i §R113%% dr sufagtanbeontyining digpid feronletienponrdiesmens of thednvention
'ﬁrp%%gé i Bt Mél ﬁ?ﬂc;(f%‘é&tgg}sgée}?eec{: ?Lrl\t \@h&?%c%%%iﬁ%rp&negaﬁ ester

@*InddgalB A1RFid@r aiid, @b&bﬂallgt a@ qed:p@lpahol |\mher61uc h an
enbodi nent, t he surfactant IS 5 bited f

(@ht ertaet"qrﬁgl %mwomasar@ga&oet 299 d OQ F{é)Of &«Heff? B9-d0e00, 11.00,
10, Y)OOLEG(‘S 159 66§ 1"7”6(1 hg @?t ﬁ)’od '6‘?26% ol bG AR Sf

struc ure ins to dissol VI VO Or |

fanefitoats (ﬂ)tabauoﬁtirﬁﬁn,t% 00, 57.00, 58.00, 59 00 60 00, 61.00, 62.00, 63 00,

64.00, 65.00, 66.00, 67.00, 68.00, 69.00, 70.00, 71.00, 72.00, 73.00, 74.00, 75.00,

76.00, 77.00, 78.00, 79.00, or 80.00 % by weight of an omega-3 ester or omega-3 alkyl

ester (iii) about 5.00, 6.00, 7.00, 8.00, 9.00, 10.00, 11.00, 12.00, 13.00, 14.00, 15.00,

16.00, 17.00, 18.00, 19.00, 20.00, 21.00, 22.00, 23.00, 24.00, or 25.00 % by weight of a
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[00144] I n another enbodinent, a liquid fornul ation

according to the present invention conprises a
wauobacteant with a wei ght percent |ess than abpCr/USBHOH®7806

percent of the total fornulation. In another

enhed ’ e : di

pr esen?g]iq(?i\? gﬁ? Jlléolﬁ'EJ Elg%%%%g g]gbgég@?f (ggt% gfr?f b'\I/QAE’( #1&%6’\*}2!08 hp.oo,

k0@ drt00, 5680, 1600, aB.O0) 18100,00.00pexr 20T Yoy whight ¢ftaat; to C,

florlﬁl ation. In another enbodinent, a liquid

¥'6 | ati on according to the present invention
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thgﬁg abgut 30. 60 per ce%t’ 0 Stﬁe totg?tgﬁg@uﬁuéétll on.ulaltlrc1>nor

mediciment efhedhvention camiprisgsiadC; tb&@smaldohbl, sucheasetiiatiohg t o

th r nt_iqpventian c ri ses, a surfactant wt.h

wor O TP Ebnarier uncingr RS pE TRk tpager Beratbitity fhate

feB6fbrafeGh Mel inl dilisted quad &rh@lati@gbodi ment, a liquid

fornmul ati on according to the present invention

comftlitdbdn anasherfeathodiment theysurfactest fisreaprsrtbebioavaikbility of the

. e of .the total formulation. In
AR E0R Horl b RS Bt Gt Rt FirPemr S Bn By
fohaulpties @ithoutrvefdth@NarRip Eiufsand incdasésAbt Sothbilityt &f Be
ht percent | ess than about 15. 00 percent of the

el . L Ng .

fepefatratedn theinonrdhted lignid fsmplatioanbodi ment, a i quid

f oF fdlsat | ' s ' id i ithi
oINS AR 0t RIS ey e
sobid matdrial 00thpenpeid (ief, withen thetgalatinfcaginglbashetiof alglcap). In
anot her . enbodj nent, .a |1 gui 4. .fornulation according to .
%‘lﬁ_ﬁ%ﬁ@ég fent, i PERIS R&ﬂ%l@@%& ieraengwIththerpraega-3 oil,
43 g‘lehygféﬁugﬁ@a%?%ﬁ@érsézdﬂ%“fomoﬁey P gg SRR Pl 8{6‘%"/%‘]% Fspins to
dJisgolg: (j.¢., i tive auinaani agneasenwireimenth hi gh concentrati on

of rfactant, according to t resent inyention, is

ond AL ftneriaEectd s utd Buyffion seosptingao B prespac
i80eri¥ion cBRDESHa RYfa¥RhORith 8 fvePIM pOrcertER (BN SbR6E 300G percent of
I n anot her enbodinent, a liquid fornulation accordi ng

the tatgl domrudation: Ingnether anbadimprti & ligwiddommulationt asaerdingtth the
' . ner | h

s 0y RS0 ER0! nPRRU S 03l 83 S0 s 4000

pebheht of thé etsifbahulaticn. Clariinaihei egbddi@bni; o figeidtfoahuleticn of

surfactant. In another enbodinent, a liguid,

ACEQTHNEAP ithsPreseRb I PRIEPT compises? auEAstant with srweight percent less

ol ) . . o
ERTRIOES0 0 BereBHCrR Bl ol BRSO . o tiuid
fegurahtidracoordingtattbe ptebant invieatioréorfipises b atuifautant with a weight
cont aj ni i gh centratjons of. syrfactant._In .
RBTiEe: B 2S00 PEren e Roal ottt J6 dos et pnbogiment,

A IR PTRMARton AR BNt ehﬁhvam@n%eﬁ%ﬁgésaa%nmﬁaﬁt With a
wel ght percent of about 15.00 or less, has a

veaghiiperaent/less thaw alsfuit B0.80 persquiadf thetotal fgnuddtion. thhamother

t.. of fornmulations. containing,high concentrations
etRR T B s e s S een CRP R GO mp S o
sﬁﬁhé’fﬁﬁt&ﬁii@w@i‘g@@?&bm 1ds8 thainl®ott ISSENSerédy 6MMhe @tal formulation.
conprising a surfactant with a wei ght percent of about
In gnegthersymbqdanent, »Hguid famulaian acgordingrte st proseat mvewtinn

rioal.atd I.ni.n

opftpRerdl ot WA o by Bhreb 1G] ARG 1 ERTHALR W e ol
femindatione h anathkt epbatiiment, a liquid formulation according to the present

invention comprises a surfactant with a weight percent less than about 5.00 percent of

the total formulation.
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formul ati on according to the present invention

conprising a surfactant wwth a wei ght percent of
W@bwan1B9D0 or | ess, has a solubility of fenofPGI/aSm®05/027806

equal to or greater than that of fornulations
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{18 Ekant, 10 aROMEH EmERIREHS FROLATSSAMRo AREHINE o the picpent

B¢k, compeismglasiurastantheititla wgight percerdtof about 6 é)O or less has a

Lant r out ot her t t nt ravenous

SO ot PiaEs & tier BRL R RLIOBR NS i lpg hieh

&ncbitftidhy6f suctiél. A0 QLMY &RFo didAtUPREME/ O 8on according to

&20148] The AUC of fenofibrate can be used as an
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gﬁb g? ﬂlr&pOSI | onae[ %&‘%&1 Itonéf.r%j %ﬁ%rkhsnit éﬁ%ﬁ@flfapé&

aondiniag heglmabémrahonst dstesut?fh&amallh abcbthd:ﬁembtfduaeﬂu aqlid'pdd
f or mul atl on of the invention is at |east as high_a

formplagen aererding toe gesentdnventipp gpmpnising A syictant with a welght
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| hj gh h h f th
e SIST Bt e eyt lo? REP oS BB FAOPp R
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ctnntvamamtl}a@wmmyedalpptﬂa@ Xirapezeidy @l&plathetd@tatmmts atfe cohrecte@itby

. f T ther , cenb
TBiHeTGe Fogments Prpenticllany fioahd FER Ghp eSS sish dite point,
Afith&Bum GO ER apéas fof AR thikh b Lararape 2RI Fed8Buded is computed.

bi oavai |l ability approximately equal to that of the

Woen ity lag secapired epresniratjon (Ga, dfivteHeis agbesar. b AUGfrom t, to
tn'f‘g %Hme? %ﬂlrrﬁatt%ﬂgref/ the present invention which has
about "a e ¥

‘fenofi brate per capsule has a

bi ¢ea7] dibe |AU(SZ 159<|£fﬁfa®t)r@ull‘aitu§é in @cating biohvetabilfty bhérug&@nd in
n;% dose of Tricor(r). In_another, enbodinent, a liquid
¢ mrﬂn&tqt@rrl@rartca @f ﬁrv& éfﬁtr) iFollevinesinglpintavenoys éﬁ%ﬁﬁt AHC=

f
e T e
dlﬁﬁ)ma@ordklﬁalasf alfernativelys AU(I 71 Gafkqt Where dyyiiothie ey eliraination rate

con léltln’rfj thht ' H)Itjllteastolﬂ%rr] tl?afnt Q ﬁttt%{/een%%g tAUC F - D/Clt, where F is the

absolute bioavailability of the drug.
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i nvention which has about a 120 ng dose of fenofibrate
per capsule has a bioavailability approxi mately equal
Wo oblateonf the 160 ng dose of Tricor(r). [001BOJ/US2005/027806

f
f enodidey afne /’9%%%? %ﬁgr@'t@cgag; b‘éﬁ%& L?ﬁhd%@?”ﬁ% i A{Seon
lllsavallam@@ ofla7lquid §EmulBidn orﬁrtheaﬁ@sem Invegioansitiofespect to a
nofi brate er mIJng&(t) of formulation, wherein
‘ieﬁeée%ﬁf’%‘m“ OS¢ A and/ or DHA ethyl esters,
b
iZCP%UOl 45![2198%&}1%%‘1%)%(19%?1; 1t§e gg)avaaglgﬁ Fipa 98%11g1]f3n1ﬁ9at1(fn of the

iaHention isreideastrachigh as that of the 360 deg dasa df ieor@. Nntone embodiment,

4 6 o SRR b G s At & BT g does of
fofofMrate Hor Odpsulé hadB bioavAldDi §pr@§1ma¥é16 QQual zo'soplggher than that

8,00 1700, 7800, 79, 00
o 3he)H00 mg Losrof Hiicos®. dwangther eptioghmenssa mn:md mmtlonmme

I%%s@é%m@ﬁﬁ%%vhl?lg H%stoab%}ﬂgg 6%(55 m%gioBeoop 2 poql%atggaeg /ca[pﬁule has a
bwavgﬁhblhfy apprexinbtelyedyoial to tbat@Pthebldng dodRAf 18icBE®. In another
OO 12.00, 13.00, 14,00, or 15.00 % b%/
mg

00, 10.0
%t?oé’HPeI&fa Pﬂlﬁé orawilatiang A preseng inyertiqndwhich has ahswtie 14

T e e X
1%0. r@@d%eh)f Tweogit Inodnotlifer Bmﬁboﬂmfbhe a 1R3¢ d/OrA0R66R bF 8 Present

PCT/USZ 05/,027 015 formul ation of the
YRR W?‘g@s{@ 1b§3§6P?Féi§P?‘He aS&hi cl e
tﬁéav@ﬂ&’&ﬁ@@?gf(ﬁ(‘imﬁﬁly@qu@lb@ lﬂtlat %@theGI%O %dos%%f T?Qor@ Og})another

110, 120
thqdugmmsh@ﬁd f@mﬂat@nan’@hqmsem inlvmtldnavhlolﬁ has about a 130 mg

AR T 5 ATy SO0, B3 ot
160 n@@dos@ df Q@icor@l Ranoter @ﬂbocﬁﬁ}eﬁﬂ a lﬂ]ﬁlcpﬁrmﬁlﬁﬁ&gof the pr/esent

79. 81. 00, 82. 0,
I%XFD%F whd?as sheig 4 130ang steé)itf@@braémer@bmﬂe aasoao

b@oang 6ab?lltg%881%x%at8]8%qga t8 %lgat ggthgél]éo %gg %%% of (%irlﬁar%oo%

by[0005@InA pafticedan efmmiulatmmeﬂmefn@emion(cb)nﬁrﬂﬁ@s feﬁdﬁﬁmbﬁtdlséﬁlved

i ANPGRS ABRRETBUIOTS %eub‘?vr SR80, Wa.0b, 118610130, 140, 150,

13@ %’ lg% lgg or 723)3 61%91 81‘ feéqﬁ@%te pégmg@lht%%f formulation,

V@wr@mtheozleh&'&: MSMSMEM giorddHAretlgd eSemt dhyout 5.90;36 80, 7.00,

CTTNCY I O R A
néddeinRBath trl% y&&ide, dnb. Whbreih4hOormaR0P coéﬂos@@on (#:’ %lght
16. 00, 17.0 18. 00 19.00, or 20.00 %b

pﬁ@ﬁl@tﬁg%baétses ag frdlopva) abone 6 500,266.00a.67.60.08. Qﬂ;éatoﬂr . e@ 71.00,
TEROTA 8, 70 2067l 170070 1908, b1 EkE0S, 5o,

8amomr .00 Bbk5ight FBPA slm/@rmarrﬁwl%steﬁs atgsut fs@loms 0b, 7.00,

br at | at
s BB BES13) TR isna i o vt i, ot

5300600 P

P0E00E20-ER0: S0 100 18, 108, il 0o Pidp g of
tmenedlum chain triglyceride, and about 5.00, 6.00, 7.00, 8.00, 9.00, 10.00, 11.00,
12.00, 13.00, 14.00, 15.00, 16.00, 17.00, 18.00, 19.00, or 20.00 % by weight of

fenofibrate.
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mlliliter of fornulation, wherein the vehicle

conpri ses about 65.00, 66.00, 67.00, 68.00, 69.00,
w(@2000017694. 00, 72.00, 73.00, 74.00, 75.00, 76.POT/US2005/027806

77.00, 78.00, 79.00, 80.00, 81.00, 82.00, 83.00,

and OB AR ARt Wi R P ik Fsgpyed na
vechidd@at d@noentratién @O abdb 50060, 76, &) 90, 100, 000, 126, (XD, 140 150,
R Aot LU N

B | 0
9 r%%iﬂh@gﬁuaé%ﬁsf&s%oﬁt@go(f@)w% ogg@ﬂ@o %g 0 6]93@(8 Do, 71.oo,

77%%)(73 0957400, 756)0036.00,77700, 78@00’29 00,3000, 81. 80. XKDO 83.00,

09 4.00. 85. 00 %
i ar 5580y Belui ofiisat > Shvigeg s abpubg00gh. 8 7.00. 8.0,
590@610 0001000 101000@3.0021 08, 15330006, 0(1417% 19001@&90/9@%0%
ht of ethandl, and about 5.0 00,

ly ume ef eibanol jangowhereinp@) tfmsfoo@ulatmn cmnposmomnom a welght
o by 0B s 0 b R0 80, RO P8 A g 7.0,
M(EWBBSQ Thoo azsm@dmmo h77tooe7wegm@o 30l 8 £60,832.0098%.06,
ngu ag onega-3 ethyl ester is about 5 to ,
pr g 0§ DB IpiskhBt W@?gac%lﬁ@ﬁl eterpahee 501 6 W% 708e8.00, 9.00,
wweritl l00M1 £O0TR5I08C %4 HENRNS o3k By bRl Lol B0 ¥0.00,

di spersed in’a vehicl€ at "a con ation o
16000, 72,00818.00,94,001 DRO0,116000, 12.00, 118300, 1940, o 30.00 ¥68y weight of

70,, 180 or .200..m rans fenofl brate er 35 WO
| f% 7%19%3}:@?/%%%? eéﬁ%sgﬁmtmi Aioitiss cortaing( with dbgpmega-3

éﬂg}ﬂ leSteFy tg I‘gl%ot’g%‘l‘ el df%%ﬁ%@h-%%hf} *eae{ is @go%%f toglgo%tgﬁ

74 [Qﬂd 52178 mtlclﬂz@ c@psuladfos@@@ form. qfohe 9@ co&@rﬂ@s fenofibrate

83. 00, . 84, 85.00 % b
iy oy PR s vetigle S GicoRabiom g ¥t 39, 5 70, .
%), 000, 1900120, 180,040, 1150, 960, 178, 1§D, 19800800 &ﬂu@%mslén%rate per
16 OO 17. OO "18.00, 19.00, or 20.00 % by vol une of

I@ltllhlaimf forulatipre méierein the vebickagomnrises abawirh 58016600, 67.08,

B 05?-0@7_ G )8%,66’273:03’0?&9@?}040@%'.0@0, 0, 73:51807.00,

8003)(081.02,48%(01), 825).098)4 O(Z grgﬂ 002/2: bggoluo?r;?e %gbrggg& 3)chy1 ester, and
Peiion?0. 00RO Bt obAtS; h0. 120001.08kie0. 3 396, 16.00.
80150072005 G o )y o
coBIpOsifion 6n @Gyeidht pelentage BiBis it 8s Bllowsr atdfxt 68.08Hd6/00, 67.00,
P Ro0R TR b RO G 73 T2 dRboGPE e AL a8 . T bo,

ggg)og gt o%szggmss i mo@%@ 95.00% 99 we@g@lt onméga@ chgﬁ@st&oabout

57%), 690, 7000500, %50@@0 oogno@) 13@0003 ommcm» 08125 00% by welght of

g an B 0876085 86 %pbggﬁeg&g@ 1?&00338(1‘013368)‘ 2¥%0, 15.00,

1600007.00,2.8000, 19.80.06,20160. By \ﬂégl&Q)f fdfof®eate, hAd @) the molar ratio
18. 00, 19.00Q,  or 20,00 % b Ight of et hanol’,” and
of piafursied @101@1e@ @ontgun@@ with @omggzg@ ethybesger, to the 1@011 moles of

%ggg etl-;f?;’] gtg Eéﬁﬁ%yto\]ﬁgpg T of16f Ce)gof }grg?e clzgrrgloetel y

sol00b53]i Aesther capsule dosage form of the invention comprises fenofibrate

relatively uniformly dispersed in a vehicle at a concentration of about 50, 60, 70, 80,

90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, or 200 milligrams fenofibrate per
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the fenofibrate at 25 degrees C. [00155] In anot her
enbodi nent, a liquid formul ati on or nedi canent of the
WEe@s®ONe92 i nventi on conpri sing about 65. 00, 66PODUS2005/027806
67 OO 68. 00, 69.00, 70.00, 71.00, 72.00, 73.00,

75.00, 76.00, .77, 00 .00, .79. 00 .0
g oEBrgtangs; relf fnicly comiissg byt 0r 0067 00,
@ma@ew:i)ogevwb 751500902 o?%%o 5711%)@,0 %ﬁo%%og) 6?008783@) 79.00,
&(60@@1 01)78%>©0 81380%@4 090015, 005% byorodomeEB andicg R Afethy! ester,

£650% 3983605 98P0 Sop 0t 1 5890112550089 w3y 150,160,

1770@A8.0081 9100 k2000, % by vAuntloLétimnolyaind Mhefdin the formulat1on
fenof jprate has a fenofibrate sol ubllltyﬁgreater t han

AMRAHHOR ONG WeIghE PeresIAGE RRsinis ag oWy abiftady). €6.09.67.00,
&8, 158100, 20O 10RNY2.08, 13.601174, ob%{*b’%?%otgﬁﬁgg J{)keoo 79.00,

present [ nvention conptisirng abou
Hr0M3,1.0683000, BN B4.080 0085.07 % BOweight OOEP X And0r DHA ethyl

it oub 005 96,7 G399 88; ool 05 iy Wit ol tgnol gpd about 10,
glrrg(%qz%oeww 14854, €5.0020000, 19.00018.60,39,007 005), o@@% vvelght of

. , 11.00, 12,00, 13.00, 14.00, ’15.00
fgnoﬁimratels 00, 19.00, or 20.00 % by wei ght of ethanol,

?%@%Qﬂg,n quéf fng)@gi t,oagl’lqui% 9(6‘611116%-?1’1@6 m%%gagm@ntl (;If tﬁe present

11;9erQQ>n c@ﬁ1p21@m@@b8/ut 4300086 001 67060, 681005 6R0@70.00291.80, 72.00,
f enofi brate sol ubl|lt¥ g reater than or equal to about

13000, 36- 000/ 200610007 3.9 QJ@Q@@B&Q)QOZ%EQO By 0P 834420, 84.00, or
tf’fgwi/ %?ngigﬁ ga-s‘ On r&%{ei) o P00l RN 70028 'ob%lb@ 10,00,

'nvent 1 8n conpri st ng
Bi50Ma2.060613100, 1@700)0)5 06,816)01) 1690918 0@, QQQID) 01/20.00% by we1ght of

ongb nd e 698 748, 160, S8 880, g2 0, ToBo.dg., 15.00

WOO"@VQ)W 18360 OI@EGI)a oﬁ%@ g@ 7! b}e\% ht (iig@g%ﬁbr%qgglpﬁe{%Q Solublllzes

ﬂlﬁf@ﬂﬂbﬁ’&ﬂ@S db@r@@C 18 OO 19 OO or 20.00 % by

V\Ei@@%fﬁfh&)et noI rg,oaol Ba'm’ul 12918’5 méfgca.’gl@nt onthe present
ihGerf¥fon chifx %ngﬂa%m%s 0096600, 637f002@8 00, 9. @(y 70%09t.00f72.00,

fenofi bra has a fenofibrate sol ublli greater t han

’b"?rO(bdéé)p 75)0&67(6&0, 1%00,7.0. 730028500, 822)0d&@9%e8§> @, 84.0f, or

g’weseetfy ngﬁﬂ?%(;get n%i’Ylge:Jﬁg %@%ﬁ%@?ﬂ%g%(s%ﬁ@goo, 10.00,

5120(802 Oggl 300, 1@9)0@@5 00, 016150 171)0018 00, 39@@ or7ﬁ) @Q% by weight of
hingb and by 5. 13600, 7,80, H00. 9&0 " 46000l 9,1 2081 00,9100, 15.00,

R4, L 1,000 B oyt e oo

sb&bﬁmy gie'é.t@@hank& eg0a! t2 2bOA 700ng/ﬁm Dbt deyeseg @ Tafanother
o ReriyS Bid J0eutions e Drisgnb fiventionpmiisiisgabout 65.00,
6"67063%7 oé%z@@o 693(% 6@00 071 @7@@0%31000 Vﬂ'o@h’?s 06, 76. 00, 77. 00,

fenofibrate has fenofibrate solubi’lity greater than
BrOO &8.08) 8@.90, z&idl@t 82,60, §300xB4.49, Ql‘l:&5l.ﬁ0 %ﬁaydegglaea“ ofegh+3 ethyl

SRecbfe ST G0, 50,4 800 bl PeE 48 1388, 1o, 1500, 1600,

1?710(%38 oggm)@o or 66. ocf% ngve@ght oféth@:{bl ama%ut 576%(25%0 7.00, 8.00,
9.00, 10.00, 11.00, 1200 1300 14.00, 1500 1600 1700 18.00, 19.00, or 20.00 %

by weight of fenofibrate has a fenofibrate solubility greater than or equal to about 100
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81.00, 82.00, 83.00, 84.00, or 85.00 % by weight of

onega-3 ethyl ester, about 5.00, 6.00, 7.00, 8.00,
w@206/017692 00, 11.00, 12.00, 13.00, 14.00, 15. 0BCT/LS2009027806

17.00, 18.00, 19.00, or 20 00 % by wei ght of ethanol,

B mgost Pauoly st Tndngdr Gty faid g aaron othe

pksseﬁomv@duo%%%r&@@abwﬂ dmto @b. oof@m@d i68rodt €9.0@1570200, 71.00,

fenofibrate soquté%reater han or eual t'o about

229, 18 ORL7 600, 7a08u76-88 Tael: 488009 QQ)@Q@Q] 81.00,8310083.00,

SRR 0 B, L 0L 0L S RS 550,478, .0

13500881 oggl%go 18410884 085155”3’5 18308187 061800, 19.68,6900.00 % by
or 0
‘ng@ fgHangls anshahypat 5.08; $P, 7.0 840, 946 Hb%tllé)oﬁ)@)z 00, 73.00,

£ 85 045170, B 0.7 0B 3006y gegBEof frgfhs g o

foyofiteratg lsolubility ereafer Haatoe edllad; taatfomh 050 tmgab b at stwhutB2 Hegryes C.

régg grsel%] ac.{]lir}(e)lgtng ua.I flmgwa nrﬂgﬁge p /sqr%&}ayteaggr? ggmﬁ‘rnmng about
550(50“65 @b 6’?0%“68@0%@0@%0 '7[”0@ ”ﬁZ GU" 79! @0’8‘74 80 "’9@ (ﬂ)b%lbo
'H?O(DGg 0837 Q)@D 889.008].00.82019, 89@0,0331 OCQQI 85,00 "/QBY O@lght of omega-

Sentlss?lu00 8y B gl #3800 g8 Boff 2o T35 1408
1$2003@6 08317060, 1340009.00,2r00.0026 bngvelghz 006thaddl, & about 5.00,
or 20,00 37 WD 2006/ 017692 PCT/ US2005/ 027806 %

6390 \Ré}ogﬁt0009 00.e0:90, B 8Pl Kl 13.00e Hb 9905202 18801109, 11$.00,
BGELE 0 9P LAY AR R RATI Bh  P r

dqﬁlalttb @bour 169 eid/mil nat@bbdut@5 degreps Csiln gnc&hﬂtﬁmlﬁﬁhrﬁéht a liquid
81. 00, 82,00, 83.Q0, 84.00, 85.00, 86
logdBlionof Bpproseriguiengen ganPBI G085 88, 660§, J00f8.00,

t
SRRt 1, g 670, 148 T 9t o) o,
1300 B2. OID483)OI), 8419, 6035.0® %0y, wdighOgr, om@a%@thsﬂgasm abont 5.00,

&80 B, $BhoRbed g B 08 saP, PEBos Y 751906, 1800,
@bwhba 3800 e0beaRidat of &ﬁéﬁ)ﬂanh'&b@tﬂ@ 6L6.0002 901 8190119.0® 10.00,

of increasing the solubility of enofibrate in

H.00, d@lOQ, f?loe(?n.lﬁélob dn06yr16:00x2 4082 f la@ﬁt%n .0y ety weight of
o et b AR e vt ety SP GaBHb: 220 oy o

ot 3P&pirdds €. enbodi nent, the onega-3 oil exists as
tr | ycerides. In anot her specific.  enbodi nent, the

58] & gnodhar spabodnenbridiqn g iopealation o1 medicamsrtpfthe present
t |
ST ORI FEORROR 1o 3507 6.0
88.00, 821081 %0.06; mmmspmoo wm ms 94 D0, @r95ti0eXs bypeeiplitiof omega-3 ethyl

%%33«';%% 50016, e&qr%@@.sgqa?ébp,@zios‘iiﬂﬁs "0, 64.60,5.00,
RI&U, 1o, FPES 10, sm)@b H@oﬁaﬁ&?or%e%éa?eﬂoﬁbfate

as a mxture of triglycer es nd nono- diglycerides.
slohlbalntmgmtersmmrfaqualetn‘abmtriénmg/nﬂm abowsdledegresis IC driagother

a \ tri ri des and free acids

Snstimrated i bl s SRl R b S o hig dduesoo,
81.00, 82.00, 83.00, 84.00, 85.00, 86.00, 87.00, 88.00, 89.00, 90.00, 91.00, 92.00,
93.00, 94.00, or 95.00 % by weight of omega-3 ethyl ester and about 5.00, 6.00, 7.00,

8.00, 9.00,10.00, 11.00, 12.00, 13.00, 14.00, 15.00, 16.00, 17.00, 18.00, 19.00, or 20.00
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a m xture of nono-diglycerides and free acids. [00158]

I n anot her enbodinent, a liquid formulation or
wore@ocoarsent of the present invention can be sPCT/E82008027806

up to 8 vveeks at about 25 degrees C with no detectable

i Ty A TN A T

Bi0ohghhIf arabopt ZZ)déQZeéMEE K3 aabtheP@bodieaie g 1igaRl f@rtﬂ\ﬁlbﬂ"on of the
no detectable degradation of fenofibrate. |In anothe

RRtsaHIYERi{on cgmnrﬁmgoﬁbpm OGS H8; &3-09.188.0% 84.60485.00, 36. 00,
37;@«5 gg;o@gsévcm a. hd@g)gsgp tbgg%zf@{ 9§re8t 94r gcga}ﬂeg *éﬁoo%y%?gh& of Bmega-
K] euhpl‘ géshar aha abc[lﬂiﬁllﬁ% 00;17 8@ r8e0(, Qr(l@l,ﬂJOa(I() oh90, 12.00,493.00, 14.00,

%ﬁﬂ%@ﬁ [Pl A5 T8 ik B eSS B enofirat
CAIbG F il eqhlto SAIMISO mPmLSk BAASIIROREL &t ur e

icantly bel ow roomtenperature. In ano
IS b ancaherlendmdunm,rarmbfmd ofiingfeasing tlmsehénluty of
lon furt I ses pharnmgceuti cal

1 nvent 0
%8%@ b3 8 i1 SR e PR STR SEtrbiead praces-3 oili
[oYidb@by hddhg 8omofbott td #Moat 2§§al:ént tfy%hﬁﬁesof an! diter-based oil.
anot her enbodi nent, a liquid fornmulation of ‘
I9rass epreifiabedieant, theammagaidseiberdsss pntrigdyosvides. sIQ@nvﬁhnlgspemﬁc
C c ion
etq%o%ltngl%ghﬁgéﬁlg ? 3 o1l rxzan% Lsnm&[f El‘:g@ﬁcgna{}h Ig %ﬁ(?tij ns[p.emﬁc
ahidiabnt, the bn&)ga-l‘_%phleexms & @W-zd:hc&SQhuhcﬁﬁergs@bc&ﬁb Bmbodiment, the
capsul e 38 WO 2006/ 017692 PCT/ US2005/ 027806 can take
amegg-3 qil exysts gs phesphqlipids, oln apgthen specifis embhgdiment, thg omega-3 oil
V. t
é?ﬁn%g%) ér?ep%ﬁl%z)f ?ﬁ%}g&gﬁlgg 9nor1% Elg%&é&ée'ﬁ,pérﬁdsﬂeé;é AR B hnother
qphaﬁnambudmmt lthe oraegeP bH ok Btspms eanmturabf tmglywntlm andmiono-

YT MR OO SR
tﬁ@%@ﬁd‘e@ whil 3k |a?z’1d§°ﬁle€9foﬂi& SpecRIEGARIdiREAOhe RYfogi3 ANkists as

i S administered in slowdissolving gelatin capsules so
eammt@re ot frfamotdiglyrarides end free awdpl et el y sol ubi | i zed

anbtHer! D e EnTioaESE A B AR kPirbflion SrtisHRpmehtbf the present

1ﬁ{fﬁﬁf€>ﬁtcah BY S1ofddor Hifto8 Vbl at BN DS Begdees € RviBPhd/ddtedtable
at a tenperature of about 22 degrees C.. In anot her

tiereei fenofibrpieq di anatherpmbedinegnt.of liquid foypatasion of the present
[
Y5 SO0 LEDPLLIN S B f ALLLES o b detctti
c&gtﬂddﬂdil’em fenefibraigu il alﬁdlhmdnﬂiodﬁiﬂemfa Hidwed fcﬁfrﬁl%kbh of the present
i nventi on, mai nt ?an fenofibrate in soI ution

PR SR Pestarednbti to1E Weess @babou2> frerserde Haih 10 detectable

gﬁgf?&tfengﬁgrh@w d fornmul ati on of the present
vention maintains fenofibrate in solution at a

t ef@E69} i eoned foaolatiods itdegosside for thenfenoibtratey or a portion thereof,

AR PPt R P anac B AT At e ongxample,
sfc&ageet@ﬂﬁaufaﬁu@&gaﬁﬁuﬁﬂ}l‘éew@%&ﬁ%xgp@mrea Iﬁ%ﬁ@tﬁiblbé'lﬁ‘ls&hment a

concentration of at l'east 100 . I n anot her

lém;bﬁarmhtlon af thiegpugsaniy 1@V¢n§1|oatfwﬁwr @bmpheesmi@seawuﬁcally
LB IR o BRELIPLR iGN Bufs S e,

I8 @ActhBL ¢rabdddmetf a Huiddagtuldildh dTahétbresdnd irdBAtidEIs administered in

enbodi nent, a liquid
slow-dissolving gelatin capsules, so as to increase the duration of time such capsules

remain intact in the patient’s stomach. For example, a slow-dissolving gelatin capsule
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formul ati on of the present invention maintains

fenofibrate in solution at a tenperature of about 15
wole@ooes9IL” and a fenofi brate concentrati on of BECT/USRS$/027806
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formulation of th resent invention naintai

B AR Sm(’a?’egnﬁnl%dllu %dA Kb 1 terdet&tldr & %}mmormre to

C
c%%% i @ﬁ/o 2 X tlger{otﬁﬁ)%ﬁin% tagh%eﬁ) E&ﬁﬁﬂ{ti@h'cgglp? %agnt?i?c%{ﬁucally
a:cf:eptalﬁe pmcqsbamm nunle rnd radministeaddin sll@miﬁsdﬂwalggelanin capsules.

e T T
RBQh#fIon RICRPSAE Abimidstbled $h QlofzvodhE@é'hﬁhg pelat céﬂ@ﬁles 50 as to

present invention maintains fenofibrate in solution
q‘fec’avqlgs ppwide eomplestly sbibilized fehodibede unsgagswele dissolution in vivo.
f eno conce t of at..|east ,150
St bR RERER RUE b iRlorf s the PR tns kgl Baintdifl
foh&Eahte ih Bylefiénh & teMPeratad BSatioaned dégﬁaésec | Th £i@tHek eMBodiment,
fromits initial manufacture, throu st orage and

Hagad forqrulation o ﬂiernrg%erltaw@tﬁlon[m@m@ms fplrxpfmﬁ%i@ figgolution at a
t?l?iggnrqlaﬁg g L rqol‘rill’b ?%g%qges% o a%%h{ Pgmﬁqxﬁlﬂ{g’n L tlﬁ@g{ fo%hﬁﬁon of the

ais provi
resent irﬁelstlcﬁldmlﬁta&tsébmdfg)rztte int frdutiat dt@rtemperature of about 15 degrees

therapeutlclly ef fect] f ali uld
G oFhgiogher smbfineRt aﬁ%&%ﬁmﬂﬁ@ew 5 Prosnl iHetig maintains

AR BB PB4 0 0B 682 i

a haig farsmutetion o dret prmntmmeﬂimnpnapmrescfemd‘dmtd imsgplutioneatya

RN T TN e

themaf.i B Abfher 8lbadifent, 8 HuRINBrMh1atiBE 6f the hia6itai¥chtion
appropriate anounts of said fornul ati on conponents

roaintaes fnnofléuatwgiqlhmn agita temperatushplahent t edegrees4y and a
R e L S R
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least 150 mg/mL. In another embodiment, a liquid formulation of the present invention

maintains fenofibrate in solution from its initial manufacture, through storage and
handling, to administration.

[00160] In another embodiment, a method of treating a patient suffering from
hyperlipidemia is provided. This method comprises administering to the patient a
therapeutically effective amount of a liquid formulation of the present invention. In

another embodiment, the patient is a human.
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3.0 FDA limt on daily consumtion, general population
3.6 Omcor(r) dose [00163] In another enbodi nent, the
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[00168] All aforenentioned ranges (e.g., 65.00, 66.00,
67.00, 68.00, 69.00, 70.00,

[00165] Liquid formulations of the invention may comprise any one polymorph of

fenofibrate or a mixture of two or more polymorphs of fenofibrate. For example, a
liquid formulation of the present invention may be prepared from fenofibrate (Form I),
fenofibrate (Form II), or a mixture of Forms I and II.

[00166] Typical dosage forms of the invention comprise from about 10 mg to about

1000 mg, or an amount of from about 25 mg to about 500 mg, or an amount of from 40
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Materials and Methods.
POWDER X-RAY DIFFRACTION
[00171] All X-ray powder diffraction patters were obtained using a D/Max Rapid

X-ray Diffractometer (Rigaku/MSC, The Woodlands, TX, U.S.A.) equipped with a
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I in the Exenplification. SOLUBILITY MEASUREMENTS VI A
ULTRAVI OLET (UV) ABSORPTION [00175] First, a
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concentrations of fenofibrate in absolute ethanol in
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Tabl e unmari zes the solubility of Fenofibrate in
offsctsovsre bpagufotithednfegiatien. Table 2- Sol ubility of

: \ puTheens - T "
SRt e 2hE piliveithteRsy o An g wod distifped by
A 2orhPakbn oEARIRAS: ih tHLSffratQRak0 E463808: Et hanol *
152 4 80: 20 E463808: Et hanol * 168

60: 40
o G4] Einkean Gihervysnspesiiag: e [ERCBoELTRie e © fymafibrase Form
20 RO E463ARG&t hanol * 99 8 100% Et hanol 57

SOLUBILITY MEASUREMENTS VIA ULTRAVIOLET (UV) ABSORPTION

[00175] First, a calibration curve was constructed by preparing known

concentrations of fenofibrate in absolute ethanol in volumetric flasks. At each
concentration, 200 microliters of the solution was transferred into a 96-well clear
bottom UV plate. The sample absorbance was measured at 280 nm (unless otherwise
noted) in a UV spectrophotometer. It was found that the absorbance vs. concentration
correlation was linear to at least 100 micrograms/mL.

[00176] To measure the fenofibrate 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.
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9 80:10:10 E463808: Et hanol : Labrafac CC* 148 10 100%
Onegabrite . 113 11 100% Myvacet 9-45 115 12 100%pax
wae®enGe¥5 13 100% Epax 451 OIG 80 14 100% CedI/UB2065/027806
oil 52 15 100% Natural fish oil 55 16 100% Fl axseed
oil 57 17 100% Fl ax- borage 59 * E463 808 conprises 46
percent EPA, 38 percent DHA, and 8 percent other
ERROAPIF$ as ethyl esters (mass percent) ** E9501EE
conprises 95 E{grqent. EPA, 1 percent DHA, as ethyl
eelubility ¢fffenafibrateciaMifferenbhingld Yehields on avai | abl e
conposition data, Table 3 bel ow conpares fenofibrate
Sol[oMi77} Syturated sotetimsDf cantfidrite inwvatiohid Hywdivehieles ale@sSprepared

43 2006/ 017692 PCI/ US2005/Q278Q6 Table 3- .
lﬁén%glb@aﬁs@é%g}a BiepYvisy agéa% ﬁggegogbr@m%wﬁ%r {happgoximately 0.5-1
r p i . i i P [0) 0, -
BT N It oW insBcb COmMCRIL: b0 OTFRAIE B ddded
@itil an exdess Of @rovde? welabbseavedriThd satnples BertZhénh SBre@mvefigh at
1 1..0, 0 50 50 57. Fl ax-Bora Ql 7 50 62 .5
BERSeer ol Gmtiense Bfort wate GeRRRupYeh 48 3RS
sg@n 0 k80 AhERlttatdWad dutd8 wid H-hPPBRARA hAFd v ndrnd phase
2 113 EA463808* 46 38 8 92 113 * E463 808 conpri ses
HBLGer cent EPA, 38 percent DHA, and 8 percent other

0 3 S._percen a t.h esters ** EO9501EE .
cotRT AL TabE L R R S Fh SERER ity ot opR Bl yhictes.
as ethyl esters [00180] It is believed that, anong

other factors, fenofibrate so ility. in onega-3 oils

) | ub y.in onega-
may al so be pr oﬂ?)lilet%'éi’]lb\l?‘hti’Sfff‘}‘?gbr?fﬁli’i‘ty@fouﬁlfq“lfd’ #¥- bonds

present in Xhe vehicle. Mikdareng avai | ab| sol@siigp asgiml, On
data from [E463808 and E9501EE onega- 3 piat25dega @ 4
bel ow shows 1t heoeskdsomEed nol es of douple bonds pef
gram of vehiCleo@sElcBfRET Ccorr espondi hgisf enofi brat e
sol ubi |'i t y377790:10 E463808:Ethanol* 152

4 | 80:20 E463808:Ethanol* 168

5 | 60:40 E463808:Ethanol* 166

6 | 40:60 E463808:Ethanol* 145

7 | 20:80 E463808:Ethanol* 99

8 | 100% Ethanol 57

9 | 80:10:10 E463808:Ethanol:Labrafac CC* | 148

10 | 100% Omegabrite 113

11 | 100% Myvacet 9-45 - 115

12 | 100% Epax 1050TG 76

13 | 100% Epax 4510TG 80

14 | 100% Cod liver oil 52

15 | 100% Natural fish oil 55

16 | 100% Flaxseed oil 57

17 | 100% Flax-borage 59

* E463808 comprises 46 percent EPA, 38 percent DHA, and 8 percent other omega-3’s as ethyl esters
(mass percent)
** E9501EE comprises 95 percent EPA, 1 percent DHA, as ethyl esters (mass percent)

[00179] Based on available composition data, Table 3 below compares fenofibrate
solubility and omega-3 content in different vehicles
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SHek 4

P@ﬁbra{ggglufbﬂt er appar at us vvas pre-incubated
at t e tenperature before use. The filtrates

wer e pronptly di l uted and anal yzed via normal phase

HPLC. [00184] F |
st ure 1 vuar ereetplibidobetEhE e, o5, 1,

temperature in t WO
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i n Fi[grA6es02.| The 0.85l4ubi | i
rel at | B8DAEESt eep ocdefoendende on tenperature. The Van't
Hof f -Typ& plot 1s iTTustrated in Figure 3. EXAMPLE 3

ibmg‘ig'm%‘é @%g&»ﬂ@ﬁ BRGNP B RAbEHER! 1Y TR65818LHERI mixtures

e experiment of this exanple was to
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ot guEiia el 18 SPaFRL phle SiBmeRvions bl °

shRYP ARGHTORVicHEF

SHERcenfRt (it a38a i RUREORIBIE DoRFech NOL4BS @l‘ﬁandlt(v/vy\’aﬁ is unique to
al so an objective of the experinment to identif

cldiveithie fyperdnondinkarity i gemaqueous systems. The i 1ncrease in fenofibrate
solubility in the presence of ethanol was not limited only to E463808. Significant

solubility increases were also observed with other omega-3 oils such as those with
EPA:DHA ratios of 75:11, 10:50, and 45:10. The 75:11 oil comprises EPA and DHA
in ethyl ester form while the 10:50 and 45:10 oils comprise EPA and DHA in

triglyceride form.

EXAMPLE 2
Fenofibrate Solubility in E463808-Based Formulations: Temperature Dependence
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fenofi brate crystals from adhering to one anot her and
t hereby decreasing surface area. [00186]
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S[aummeyervs\ﬁhﬁr@si ugime el 02 Bicrametes P VYT sysinge filter. fge filter apparatus

TR Ao PO A byt e RO sty
cﬁﬁitédi dndranélyeed eid nohﬂalqahaﬂﬁgrees O in 90:10
E463808; Et hanol (v/v). The solution was thoroug Q&/
@ E463808,

m K0 84 Fenatibrate dOliuh’tl’éY ¥Grsys tempenagEe i vpeshicles X6

R0 o B a8 A eSO T m igone > Toe

s[oﬁﬂﬂl&?]of ﬁéﬂoﬁbratmshmb&tll aamlatioely 2ken dependermelvazymperature. The
ﬁﬁcent like gmgbul e.was observed at the
d¥P N ’ééﬂ‘éﬁﬁ‘ia?d g3t al s coul d be detected
by eye However, after 3-4 days, nultiple large
crystals began grow ng frominside the gel-Ilike
globule. The crystals that were inside the globule

Me i n appearance, while the globule itself

. [00190] Figure 4A illustrates polarized

¢ ol1tidal BuspeRsioaPINPNohiBRicPRyrhdrke gl obul e.  The gl obul e
consi sted of approXinmately 100 microneter fenofibrate

cr jz@ﬁléiﬁ]s The ohisedeao! therprmsriment ofrthisi exa@ple yasttg identify adgatives
Rl R e B PRl R Sy vt

fratiRidoladolioRs thad m&ld&ddlaﬁblvaﬁbfep‘hpldgf am&émperaiure Wadieihsed. It
When t he tenperature of the s '

visele Hopbiegtiygof ths expetipentde pch?lF 15t aéﬂ? ‘@SF it a‘fOélLCgWGY%n

fé?(})/ﬁl{}gﬁe%ﬂlsgag?%r%nya{dﬁffg@% o' Uil 'aﬁgﬂ {eﬁﬁtt %@gy ngfcrré’a%fng surface area.

m 0086} Higlidnmolgcstan veighe nmmpcnlynmhangagdads@ﬂ) onto crystal surfaces
| | ustrate 4B, th bul h

ATy 0F ST PR e H e SRR SreBRbe e Orsly-

&eyﬁtaﬁb §och p&y}nefs%au&lhg %al(ﬁnﬂlbuc[eiaka/codm&my&@d) (Piyiah e

ler particles remained

@dtulmagmcctﬂtetnhélaﬂaéwﬂudm@zﬁuw (@ntetig maﬂha‘cb)rlﬁﬁg ipalyinten), Fagragit®
510 G R0 P0G U R P A R hone

2B ibeaesked |e§teh§idé!9la§1 gntehe-codtiipthatefialsmal | er cryst al s

wi th Eudr aallfatg @? ymer . §00193] PXRD of sanpl es

t hé0Q18AbEupragit IEﬁ@r‘ﬁ used Jo indugserrpitemurleation %@%ﬁnaﬂer
fenofibrate crystals as follows.

[00188] Approximately 50 microliter of a 10 mg/mL solution of Eudragit® L.100 in
ethanol was combined with 450 microliter of a 180 mg/mL Fenofibrate solution (heated
to 37 degrees C) in 90:10 E463808:Ethanol (v/v). The solution was thoroughly mixed
and filled into size 1 gelatin capsules. The capsules were stored in a glass vial at room

temperature.
45



identifying features that include those illustrated in

Figure 5A and listed belowin Table 5. Table 5- PXRD
walatoa/oofe9Fenof i br at e- Eudragit L100 gl obul es  PCT/US2005/027806

Fenofi brate- Eudra it(r) L100 gl obules 2-theta 9.43

11. . : ] 27 . 22.19  28.57

o0 R inohflautoh o024 By el wiiobch BT o vas

Ghiervad af the batvdre of tieapeule.Nb agtel cauldbedRteatBdWiteyef However,
phous t,e[i al , which probably conprised the 46

5 300%051 785 e oS Reds i som hedarage el tepa-like globule.

: ™ : S i
TR U PSR IO GBI O
igellwaselednt a shown in Figure 5A. [00195] Sanpl es of

¢ ohfiohf Bk bR it pflafiasblg uitioetomy e sie elobute.
B yE R chikistiRIP-app R ABR 199 iStfinkidr§hoRRNE %fyﬁg%lé' &¥persed

diffraction pattern with identifying features t _
JNgUBEranhazasl qrystals in te ddlymen Rt rThe5Blyamet rhatsik @bbne without

1N abl Fraure 5D sh abel ed PXR
SRk AR ol sk b ga e Y8 s PR RS i an
apharphoe niagrialshown in Figure 5B. Table 6- PXRD data of
| arge fenofibrate crystal from Fenofi brate-Eudragit

L1608 1§1 bW headhe empersitare pf e, smanlst wasrraised totafCavia & o) stage to
Hfépggﬁkdigmfsé-dégégﬁbﬂ 85&1% 5?}%%31; %"‘9‘%;5 notitePRiat tha 'la?’rger crystals
quickly dissolved, while the small micron-sized crystals remain unchanged. As
illustrated in F igure 4B, the globule was heated to 45°C to facilitate re-dissolution of
fenofibrate cryétals. The lafger crystals quickly dissolved, while the smaller particles
remained.

[00192] A small portion of the fenofibrate in a liquid formulation may crystallize
upon storage. However, re-solubilization of the majority of crystallized fenofibrate was
achieved via inducing the growth of smaller crystals with Eudragit® polymer.

[00193] PXRD of samples of the fenofibrate-Eudragit® L.100 globules exhibited
identifying features that include those illustrated in Figure 5A and listed below in
Table 5.

Table 5- PXRD data of Fenofibrate-Eudragit 1,100 globules

Fenofibrate- Eudragit® L.100 globules |
' 2-theta

9.43

11.89

14.35

16.17

16.61

19.27

22.19

28.57

[00194] The diffraction pattern illustrated in Figure 5A and in Table 5 above

indicated a large amount of amorphous material, which probably comprised the
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[00196] Table 7 and Figure 5E show conparative PXRD
data of fenofibrate (Forml) powder. Table 7- PXRD
waolaia/0ofe9Fenof i brate Fenofibrate 2-theta 11.PSI/USH0BT27806
12. 57 14 35 16.15 19.21 20.79 22.17 23.07
E 4 Qualitative I.n vitro solution Exper j.nent
h[“él%é L Q0cRaemergPair atif TS oAt Grpre SC RS the
184 RV e PRk R 6f e WRibBile dil'taSQ%%QH Figury 3Ai ous
la at 37/Cto determne qualitative in vitro
di B)Qrwi]t Samplecditlergetfendfbrite sry@faISt fund msidalthg feoolsbra7

e e AloGUT P Aercral a9 w38 ThE RpteidssPiviied

W&’fes*tné
AWK GO AEfARL ?m%awﬁ Rlei@fyglg featifes tH enchadttheseviladtrated
contains 15 nL o

he desired ueous nedi um_ water,
IsE;gu(esiBmméhat@ld belewrin dable i E)gurqrg@shwma dabetpdRXRE
rrul at ed n ' ' I

gpgaof tﬁg La?g Jﬁlg?tja]f t]tai(éﬂ dgiQ)m 1 gloﬁfﬁ@ dgta SLS\QIH ?1.11 nggurer 5.B.
FeSSIF consi sts essentially of O 87 g acetlc aC|d
0.81 ¢ SOdI umtaurochol ate, 0.
sod Ia! I -..‘ 1bc-a I e-Eydragit I,
hydr oxi de a hd Crﬁtalsuioﬁcbehmblﬁa Eiﬂra‘ﬁit@ hl(rb%ldbﬂllesz e
FaSSI F cons|sts essentiall y,-@ta0.395 g NaH2PO
g of sodiunftaurocholate, 010%9 g of lecithin,
sodi um chl ofide;, with a pHjpg usted to 6.5 w

sodi um hydr
wat er. SG-
2.0 g sodiu
1M HCl, and
150 mcrol

pxTde and diruteg, §o 100 nL wth de

oni zed

CONSTSTS essentighiy of 1.0 g 17110

n X100,

nchtoride, Wt nlngOOH aCIJ usted To

.0 with

dhi bbUI ved J.Ulll l'fIL drstitted wat

er. A

TCI

i on was

a LL]UUL I26)f4 destred fornuta

&2?d.lllcu Vldlb
:25.. lgc Htervats—and

Hohrs—1—3—were—stubj ect ed

~ ]

e vial

added to th
briefly re
phot ogr aphe 13
to this procedure and t results noted below were

ObRR1YE6ATable 7 and Figure 5E show comparative PXRD data of fenofibrate (Form

er e

[

I) powder.
Table 7- PXRD data of Fenofibrate

Fenofibrate
2-theta
11.25
11.87
12.57
14.35
16.15
19.21
20.79
22.17
23.07

EXAMPLE 4

Qualitative In vitro Dissolution Experiment

[00197] Liquid formulations of the invention comprising fenofibrate were
dispersed in various media at 37°C to determine qualitative i vitro dissolution

characteristics of the formulations.
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Formul ation 1 [00200] A 150 mcroliter aliquot of a

90: 10 m xture (vol une/vol une) of E463808 and et hanol
woamemizeerl with fenofibrate in the wei ght percROL/a§®85/027806

and amounts set forth in Table 8 below Table 8-

tl 1 { F { Wei ght |
Ve Br bt B RS TRER s og TSR b o0 e, Yakls vERa 37°c
Fannht RipefinkdYald thh frﬁ@?é)ﬂﬂle The c&galhm\s HEL of the desired

observations were made with respect to fornulation
Freoussypdibm): vater.oyGI éﬁmﬂlatﬂdaaetrllc ﬁluudieFaﬁﬂlﬁﬂfaatedfstatmmulated

ﬂ’n?e%&ﬁ%ﬁﬂ;d)a{)r ﬁe%ﬁ@’ ﬁfﬁa n{a? ng,ﬁlgl aTt %mo{é%l Elﬂndaf ordrr%{pgéne%c stir bar.

B4RYIB chiysiad trentlly of08Tteseetid il B8 1 8 kodil@lth@0cholate, 0.295 g
r emai ned as an oil_ on the surface of the aqueous

legithin - 18 g podivmchloride, withia pBradiustad tafy0 wﬁh sedipmdwdraxide and
difut P00 r%lthad%gon’ffeﬁ%%{elatb’]@§ S or@ists%?gnﬁglg}ggf 6%% g
conposition conprisin I"on" may be

T i RO Odﬁélg)Of aokiiumi tsmwclﬁﬂatb 00.85 %@bf ketithinj0.6Ekg s@fiu@ chloride,

&%ﬁ%% b i 3%’%95%}:53 \/ Oo?éeoifréggéﬁd tg 1PBgnL with deionized
Whief. 4 GE %Bn@ti é’ééé’ﬁtm‘ﬂg of 1 %’h@ ioh O 100X BT s g L chl ride, Vglth apH

(vol une/ vol une) et hanof | ac r
WOnseEhtot%ed vitbd M Mgl amhdmalvnd i l@wnbrdﬁxuﬁleq @&te@ A)ISO

carrier .was fenflbrat
SEFUEE BB A e et SRR G ek S T ¥ ongty stirea.
Tab Werd -bnEﬂy PatheldQi ce iR TRe Shikivalk Jna &)'ﬁyiogléd pREd. V‘é‘l 9 h
Per centage E463808 630 68.5 Et hanol .
La%@@%&k @Fp)m@l@tlw 193 grerqraubisictagrta tlds prrgedge and [lmew]s noted
(x%r% bservatl ons were made with respect to
orrru |on The solubility of fenofibrate in the
formul ati on vvas 137 mg/ L at 25 C. The formul ation
did not exhibit enulsification after 60 nmi nutes and
ation remained as an oil on the surface of

et 2P 2 PR IRAE IR0 i thl APr VY AeP0c 463808
Ppldzetimobwhs matedovitipfeaofibrate in drpweightygprédntages and amounts set forth

Lon may be appropriately adm nistered to a
‘Bgﬁﬁw? AWneed of a therapeutic effect.

Table 8- Formulation 1 composition

Formulation Weight (mg) Weight Percentage
E463808 724 ‘ 77.6
Ethanol 69 7.4
Fenofibrate 140 15.0

[00201] The following observations were made with respect to formulation 1. The
solubility of fenofibrate in the formulation was 152 mg/mL at 25° C. The solubility of
the formulation in FaSSIF was 140 mg/ml. The formulation did not emulsify after 60
minutes and the formulation remained as an oil on the surface of the aqueous medium.
Formulation 1 did not show any emulsification in water, SGF, and FeSSIF at 37° C. A
pharmaceutical composition comprising this formulation may be appropriately

administered to a patient in need of a therapeutic effect.
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Formul ati on 3 [00204] A 150 mcroliter aliquot of a
70:20: 10 m xture (vol une/vol une) of E463808, ethanol,
war@e@rwopphor (r) EL (BASF) gl ycerol polyethyl BeiEUS2005/027806
gl ycol ri ci nol eat e- cont ai ni ng noni oni ¢ sol ubilizer and
1;errul ifier was mxed with fenofibrate in the weight
es and amounts set forth in Table 10 bel ow
TaFUOQOQEA 130 ek GHtb ol gRo CoTaRDSI 0 I(Pﬁlxt{i‘?: }Vb’l‘uﬁfey\@ihme) of
ercentage E463808 59 Et hanol 5 Creno
Eﬂﬁﬁses eilanol asd Lryatab ®r G Eatlefods§oRodipmTiheinf toiglysaiidayCs-Cio)

observati.on de with respect to fornul ation .
SRET SR RRRT vl o TRfEe M b e TEP BiorriPecs b ARG e Torth in

TEpldW belbwi tially, the formulation appeared as a cl ear

fluid solution which floated on the surface of the

nmedi um After 49 WO 2006/ 017692 PCT/ US2005/ 027806

five minutes, nost diblgPrdomuiation2gompesitignd enul si fi ed.

Ner Epfalafod 2 9§ d1 ST W&k O J7 OPI EWaightPélBdag@N

gver agp,gkpe of around 30Rs N A phgrmaceuti caés

OMPOSTZGL0T  CO rising t ES formuigtion Ty nﬂ

d IHIb[ere%Wl[ll UF’JI[HUU[ TU%

FaVaVaVaWak|

:XA?VI"LFQ_no?IbratIeI vitTo—ti pra-{gestTon St uuy luuallg)i Ttre

1 UIJCI LII TS UI a1 Ul ITUI dll Ul L,UII}JI I bi Ilg l CIIUI | UI al T WwAasS
eval uated under conditions which sinulated in vivo
bet we

id d The for.nmul ati on consi st ed of e
EQ& éfz%‘g%%%%m pRssBtigpvere dnade grithorgspest tefpampigtion n2. The
smnﬁg 'OF @ﬁgﬁﬁﬁﬁe I{Blotgé ﬁﬁmﬁ?a.ﬁbﬁ%a@@?7 H@lﬁﬂ al?% egn ’ThE I?@rmulahon
prot oto escribed 1n Sek et harm Bi oned
déah abt exhﬂal‘( aodiificétid 88t PO wendeapyl the tﬂormmlathm remained as an oil

& Be S o Hrcirr ot SRR F AATehaly oty Guulsification

1H'v@1|ter §GF V\ﬁqufeSBﬂt B 3RL, US plarthck@RAl édiepaai ®mprising this
tenperature at 3/C. A pH probe nmeasured the sanple

fornulatieh mayrke apipropiiatelytadmitisteteddo wipatierd ipneadsd @i therppeutic
P\Iﬁfd{om de was used to keep the sanple pH at 7.5. The
"was initially filled with 20 nL of digestion
buffer. The sanple was then added, followed by 1 nL
of pancreatic extract. The digestion was allowed to
r approximtely 60 mnutes. During that

(5000 o1 SRR Rer Bicfor dr AR Pl SRELBHRORER RSN
E463898 ,ethanbl, Aind CenRophios® GipBASH¢DFeerolr i nge filter to

Il ect eous phas The,
po yet hyclene gqycoallrlglnoleate contaﬁnng nonionic solubilizer and emulsifier was

mixed with fenofibrate in the weight percentages and amounts set forth in Table 10

below.

Table 10- Formulation 3 composition

Formulation Weight Percentage '
E463808 59
Ethanol 7.5
Cremophor® EL 19.5
Fenofibrate A 14

[00205] The following observations were made with respect to formulation 3. The
solubility of the formulation in water was 140 mg/ml. Initially, the formulation

appeared as a clear fluid solution which floated on the surface of the medium. After
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sanpl es were then analyzed via HPLC. At the end of the

di gestion, the vial contents were transferred to a 15
workoosontept f uge t ube and centrifuged at 5500 r pPeT/082085027806

mnutes at 37C to separate the sanple mxture into 3

5 i e t 1 ddl e ueous ., .
FRoagus, MM AU RifRlatis e SRl ySafes 5TAER Yigbution of
dreplets Haviyatdnciveragh sizaqfi eusd POGEE. Waphdrsataitiesh composition
filtered .%nd subnitt%d for fenofibrate content
eI ISRg his; tgrmyption perbe sprroptAtely agministerpdsvittonn withaus dood.
Wi th acetonitrile to capture any precipitated

fenofi brate and the captured fenofibrate was al so
anal yzed by HPLC. [00209] Results: It was observed

%émaj ority of fenofibrate remained solubilized
' 1 phase in the fornulation. W found that an
Inngreassid Dicddfiv®Stydgr titioning out of the oil phase
and i nto the aqueouS phase coul d be achi eved by

bl &¥i0AY Tha peppsries (of aferimdativh oNepbismgnafibre prs kevalEikd

A B A R3S M S o
Boowean abbun8s 86 th B, ZOBTHRkS BRI W5H208868.027806 Wi th

a higher drug | oading increased the partitioning of

i BPhieet 1P thshyarigionemrated kereinnthe profecalsdesotibedoinates et. al.

Ll ipility. gf. Eenofibrate ...
MBI o ) BT 'y SRR
exomgllet i ons of prepared sanples for stabili té st udi els

f ,brate in. E463808 uynd ious conditions. In
al [OBREL BRefls e e omer g eGP AR GInol T s Vi, A

wabesiedaahidedlio HE’e}% t?% sérgfg%e‘[‘@?fa R 2t S5 a4 g}-l apggg% rsneasured the

fenofi brate stabi ong wth

semple, pH,ad 3g081ust Giratdr filled with 6 2 sodiudi hydvoxiderdras figed to keep

OB B S5 S SRR e e
sBmPR) WasvBE€adiéd! folloedby N nhiD 8fBarfeatib @Xﬁé&f"ﬁﬁﬁ%?%:ﬁgltg was

aEl)l acebo to detect the presence of any peaks un

lgwed gageedfar enmsexifatedy 6Q minuses. Damiog ithat sitme, 1 mL samples were

on, U NEY t he sanpl es stored under
SRR BRI el U STRLED S 5¢ s,
fileeddswitine OagicastatteoPVDESyAREEiNGdo cdidkt thebluedds E{)ﬁase. The
degr adat i on data of Fenofibrate Conc. Enclosure 4 deg
SQ@%{% getg thep applyzed/vigHPhEg Atthepnd of the dgestion, thesial gmtents

v?e@«?({r;%?sféﬂrﬂgto 2 5§n§ cgﬁtg}l%@ﬁt@%‘é&?vd eﬁlrifég@& 4555 8 6) rpqn fé:‘:‘rl FS%ninutes

200 gel ca
at 37°C to separate the sample mixture into 3 phases — undigested oil on top, the middle

aqueous phase, and the bottom solid phase.

[00208] After the centrifugation, the aqueous phase was isolated, filtered, and
submitted for fenofibrate content determination via HPLC. The solid phase was
extracted with acetonitrile to capture any precipitated fenofibrate and the captured
fenofibrate was also analyzed by HPLC.

[00209] Results: It was observed that the majority of fenofibrate remained

solubilized in the oil phase in the formulation. We found that an increase in drug
partitioning out of the oil phase and into the aqueous phase could be achieved by
blending in a small amount of Neobee M5 or Capmul MCM without significant

precipitation, as illustrated in Figure 6. In addition, it was observed that formulations
: 50



Solubility of Fenofibrate in E463808-Additive M xtures

[00211] Saturated solutions of fenofibrate in E463808
war@salserond additive were prepared at a conP€DUB®A5/027806

tenperature of 25 C. Equilibrated sanples were

i o oS P af Enchfcmgba vebicl

ﬁﬁt}felaqtf@)uls@ﬁﬁgéded additives selected fromthe |ist
consi sting of. Tween 85, Tween 80, Crenopphor EL, Span
80, Span 85, and ethanol. (Tween 85 is also knovvn as
pol yoxyet hyl enesorbitan tri ol eate, Tween 80 is al so
known as pol yoxyet hyl enesorbi tan nonool eate, Span 80
E nown as sorbitan nonool eate, Span 85 is also
) c >nmophor EL is al so
: 1 , 51 WO
ZOQG(DZJDY ﬁ@BleH@'IHeUSQ @&5f&&7@>ﬁﬁltloﬁpaﬂp18§are@§ﬁnﬂw% sRbility
were analyzed usi ng nor mal - hase HPLC.
Fﬁ) potihrate i HA@3BUSomdamvarioap Fe Q.f§ Brallgesesa nggegradation
a
R R b TRTE R oS o TSR S B R0
Ettﬂélity sainptsls atsfngrnwigicplbedbios i mH%BB@&stmﬁlalt thephms&ondition and
7 illustrates, the solubilit

{5 TSR 00 VRSB O8I QP HRAHS Gredic BBLCmhods. The

S LS ARUOE MRG0k Ky i

fapﬁsteskﬁhﬁ@r@mycesﬁ%w peaks varedated oS 86 and BBfafdre (dspam

i tsel f, had haz aran Addi 10%.Vv
Rk el Bl P R REER SRS o e 0%t
eRbedangablei 1N fheapid Pradla, sOldRhdatiby vak oBRed, 10% v/ v
addi ti ve was observed with PEG contai ni ng surfactants

such as Tween 85(r), Tween 80(r) and Crenpphor(r)EL.
ﬁ@fé’f}’i erﬂ@ dé%ﬁ%%ﬁ?éatm#p@mﬁ%@ hydr ophobi ¢ surfactants

ans)_decreased fenotl e _solybility (The Span(r)
‘F“ fid |hAPeosFre | ioe r?érgﬁ%?/ pft0 #ra gy 9x8f1degEolips as
MAsl (3) — butl oo |cOHRPRE, | [75% Zze)—Howeyer, the
dr\ a Qa{egxﬁlr aond lanl Xlni | NS S mn\‘g ol e eV| dent
. i < \.ae gillbl AT CO :)UI XIJI T l.y lluu{ LR >4 )
—t, Wale) $CY aal Ha et ey Ao () adlan hoc d ta i t
T |80_‘+ 9 \.6' oo L || LiLJ T AT xl TS L)ClOCU UTl TTC'S a y
- 42 H ] P H + [| 1.0.04
agpEars thgh, Tchidngappfoxtratety—10% /v et hanol
not—onty het psto rnerease fenofbrrate—sotubi lity, but
T atso creates mscibie formutationms—of ~E463808 and

certain surfactants. [00214] Figure 7 shows a
solubility enhancenment of fenofibrate in E463808 wth
h I (about 170 ng/nL at 20 % ethanol v/v) that is
m&er than the enhancenent of fenofibrate
solubility in E463808 with any surfactant (about 120

Sedubilityof Fenofihretgrin B4636(8-Addilive Bhxtarese of this, |iquid
formul ati ons of the invention conprise an al cohol to

o B e o PP helan s sl psponaddiive vere
Préfak QPAQ doRtr¥lladeRibeAvRé bedid ¢ DguilbrhRe sdaskedert ﬁ'ﬁe‘%ed 1 using
but do not Er ovi de sufficient solubilization power

0s2 grigrometgnPVIPK syeinge Slenstand tlidntod ifragsay. Thedempdibrate and
E463808 solutions included additives selected from the list consisting of: Tween 85,

Tween 80, Cremophor EL, Span 80, Span 85, and ethanol. (Tween 85 is also known as

polyoxyethylenesorbitan trioleate, Tween 80 is also known as polyoxyethylenesorbitan

monooleate, Span 80 is also known as sorbitan monooleate, Span 85 is also known as

sorbitan trioleate, and Cremophor EL is also known as polyoxyl castor oil.) Span 80,
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EXAVMPLE 8 Equilibrium Fenofibrate Solubility in

E463808/ Et hanol / Sur f act ant Conbi nati ons [00215]
waawbos$7692 and 13 show the solubility of fenof PGI/aSEO5/027806

various liquid fornulations conprising E463808 at 25

52 2006/ 01769 / US2005/,02780

S50 88 el T 85 e Pl et ey e 5 thE oA s Ak G a g gmophor
HIQrTidea 80 041R 1‘6% lidktdstoranRlen 85 dampRE we&OanawZud Eﬁﬁ%gﬁﬁ

Et hanol Tween 80 Sol ubi lity v/iv (vlv

mBeapgrengnts ay 8851@111 (Chedatter 3¢ of gappleg mulr@@U sisqdue tg ttheir

plgnigeibiisy RiB Ebolerns Miators, 53 15 0 165 80
20[(@212BFigde: DilkGtrdtdsithe 861uBilidP ofl fedofibiateln 363 9EB-adalitive

40 104 00216 Jrhe highest solubility (168.0 ng/nL) is
migheeede WWat &h ©0: 200 E463 808 : et hanol i xture.

EaR S8 FATRTR R Wil ClekoBhodb PR E R etobr® EL o
legs\vthd6ppBihémbetehafi3h viGn campiediapSSharb80® K&panrﬁ()@ﬂiselﬁfhad a hazy

a \Igéa\g nc% ggdln 81%%5v voetl}a%%l rezl?lte 51n %nolsc]ible mixtures. Slight
enhancement in fenofibrate solubility at about 10% v/v additive was observed with
PEG-containing surfactants such as Tween 85®, Tween 80® and Cremophor®EL.
Combining E463808 with more hydrophobic surfactants (Spans) decreased fenofibrate
solubility (The Span® brand have the same number of hydroxyl groups as Tweens (3)
but are smaller in size). However, the degree of increased solubility was much more
evident in E463808/Ethanol mixtures. Based on these data, it appears thét including
approximately 10% v/v ethanol not only helps to increase fenofibrate solubility, but it
also creates miscible formulations of E463808 and certain surfactants.

[00214] Figure 7 shows a solubility enhancement of fenofibrate in E463808 with
ethanol (about 170 mg/mL at 20 % ethanol v/v) that is much greater than the
enhancement of fenofibrate solubility in E463808 with any surfactant (about 120
mg/mL at 20 % surfactant v/v). Because of this, liquid formulations of the invention
comprise an alcohol to facilitate larger doses of fenofibrate. Surfactants may be added
to liquid formulations in order to increase in vivo bioavailability in the fasted state, but
do not provide sufficient solubilization power to significantly increase the fenofibrate

dosage.

EXAMPLE 8

Equilibrium Fenofibrate Solubility in E463808/Ethanol/Surfactant Combinations

[00215] Tables 12 and 13 show the solubility of fenofibrate in various liquid
formulations comprising E463808 at 25 degrees C.
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70 10 20 141 60 20 20 142 55 15 30 131 65 5 30 124

50 10 40 124 40 20 40 127 100 O O 113
WwW@0801189252 85 15 0 162 80 20 0 168 90 0 1RCUS2008027806

95 5 0 135

0 20 118 70 0. 30 114 60 0 40 109 53 WO 2006/ 017692

TP RAG DA

s'émﬁ a 2

eé‘gm%ﬁlgﬂi% {'ol'

er sus

‘ers

riglryceri

00217] Table 14 shovvs a conpari sion of fenofl brate

BAEB308I [T Edhdnol N aWedn s0eJiwRbiligNd that in correspondi ng
t vyl Ycewiviles atwRp dgomges)d. Pol arity and the nunber
ofgsC=C dopubl e bapds dornef atle with i ncreased
Fenofilbrate $ol uhplity. heportantly, fenofibrate
Shws [hi gber [sol ybi I t]y qensijstently in ethyl esters
Thgn 1N ggcofresppndr g i gl lyceride. Table 14-
"l—eﬂgorl brage $oI uRpl Ty af;2o degrees Cin ethyl esters
argt T trd g| \ cer|3ges Vehijgf e Description Solubility
(g i) ,lF[ hyl—cggryf re 58, et hyl ester 177.8 Ethyl
caprate GO, eti%'Q' estier 1A Neobee Mo C8 and C10,
w"rl gHycertde: 82.(y~ Etllyllléu eate C18, 1 doubl e bond,
ot | act r o 7 T
et 5y| eStet O 0 N |C|15| bJ.O, 1 doubl e bond,_
trghyeeri-de48-9—F—— fH _~ _ar Ethyl linoleate
Cl%?, 2 dddble bcn%s, eft ..‘yl-F.z ester 92.3 Trilinolein
c1¥ 2 dddble bonlls, 81392 ¢¢§ gl yceri de

80 20 0 168

90 0 10 114

80 0 20 112

70 0 30 108

60 0 40 104

[00216] The highest solubility (168.0 mg/mlL) is reached with an 80:20
E463808:ethanol mixture.

Table 13- Fenofibrate solubility at 25 degrees C in E463808 formulations with ethanol and Cremophor

EL{V/VL
E463808 | Ethanol | Cremophor | Solubility
(v/v) (v/v) EL (v/v) (mg/mL)
85 5 10 132
75 15 10 149
70 . 10 20 141
60 20 20 142
55 15 30 131
65 5 30 124
50 10 40 124
40 20 40 127
100 0 0 113
95 5 - 0 135
90 10 0 . 152
85 15 0 162
80 20 0 168
90 0 10 119
80 0 20 118
70 0 30 114
60 0 40 109
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EXAMPLE 10 Determ nation of Increased Sol ubilization
Power with Ethanol and Ethyl Esters [00218] A
wa@atoaiosteezl sol ution of fenofibrate (125.80 ng)PCTUS2005/027806
TG361724 fish oil was prepared by adding the fish oil
%&i\m_snofibrate up to a volume of 1 nL. The fish
conprised of triglycerides. A stir bar was
added and the container was crinp sealed. The

contai ner was placed in a vvater bath at 25 degrees C
Egdlikbrium Ferpfihyate olthility imethylkestans § ighyeeridas| t er ed

thr croneter PVDF o

G 8 TS AR ) ot
ﬂlﬂtQthrrSSfpoﬁ@iQ@ trlélg&éﬁd‘éﬁ’ 8IC1Y Qfphk Qe RArity 28 the"ﬂﬁn%@& C=C
used to neasure the fenofibrate concentrati on.

dosiblehonds goratlate svitir inpreased fenfibgaie solweibien ﬂzmortgntly, Fenofibrate

%’gﬁg?ﬁ%‘gr %ﬁh@wo&ng bﬁy g"ﬁl%’[’l fg%il’sgt}]aff‘ aaécg%% dmg triglyceride.

solution by volume of TG361724: ethanol was prepared

m
conprl s‘edncaf tri gI ycer| desl)esohpﬁéln V\D 2006/ Ol?SGﬁBility(mg/mL)

SOl L IeO-O0 - OO 2000

PCTY %11&3 $%7006 St bgs,c ,q%sté}““c“ apd—the 773

cant ai der S crinp seale e _cont al ner
in a Efekaratpath at| 25 degPedylsennd stfrred 1422
GVET M gaboe MENE_Sanpl € Badd16/mdijcbader edl [T ough g 0. 2

IE5S

A UV slfplla'd:olemphotorre @18, (lza&ﬁolerlom)d mestwe to rreas&ﬁr7e
Dl atts Ly 'EFs"l!idﬁ fe 6 d, trélfc' ryi - ‘Y U489

SOl UTE# likbleate€NOT | r@ 332 b1 bétids, Bl leét& Wb

nr angr ad by —addi pn ha fich ail el fenofi bL%t e ||p

1'
to a vOUIREMof 1 mil Thgigf’?gcﬁﬁ;%b?nd%as conpri sed
ethyl esters. A sti|r bar wegly@d#ted and [t he cont ai ner
was Crinp seated,— Thecontarmer—was praced—m—a—watet
bath at 25 degrees C and stirred overnight. The
sanple was then filtered through a 0.2 m croneter PVDF

sgrinae filter, the liquid was collected and dil uted
by a factor of 2000. A UV spectrophotoneter
4E8miRon Wcsed sbRHIEA ”Hﬁ ?O\E\I&waﬂ? Eﬁfagg’lr A% thyl Esters

tratron. Tne sot Tty of Te
E3F228] JAssatua@Ied Scddtldnebf)fma)ﬁbra?atﬂﬁ 8Gmg) G0PA3$1724 fish oil was

et AR 0GR oflp HirdCen s SabaR oot - T ish ol

wiseRHpRdePyr RigHicBEddsh ey £tir56ar %& a@&eﬁ%ﬁ@ khemoﬁa%e% v&a@ chiftp
fenofibrate up'to a vol une of was

sedagr Theeondinestwas plasstidn s water sbathrat 26 alneglwasc addi emamivermght

h nt

oA 1560 M R 0 e DR g R g i
Waseblle@d andldiBt&BiigneBBy 4 RRforfof RbEU. @dUl\mp@u%p}@t&ne%er (285
m_croneter PVDF syringe filter, the liqui

id wa
| Wascised; loameasyrq e &nofibrai encentrasipna The a@lulbﬂltxoof fzo0fEbrate in
Iﬁﬁewg%)ﬁfcztﬂf 9%&3&9&@&18& i48BN3) was used to measure

eno
[00219] A saturated solution of fenofibrate (145.47 mg) in a 90:10 solution by

volume of T(G361724:ethanol was prepared by adding the fish oil:ethanol mixture to

the fenofibrate up to a volume of 1 mL. The fish oil was comprised of triglycerides. A
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concentration. The solubility of fenofibrate in a

m xture of 90:10 E351923:ethanol is reported below in
w(daimem1782 Tabl e 15- Fenofibrate sol ubility i nPGEUS2085/027806

oils and oil: ethanol m xtures at 25 degrees C Liquid

Vehi cl e Sol ubi m/nL TG361724 67 3T90: 10. .

YRS YA eh i e BT Tier PSEHE sty Thygrodgpiner was placed ina

Ve lshddatet es @Jza%dQ‘xtth@ 8381}1 t, S’Pﬁé@aﬁhﬁ@wﬁﬁﬁéh 'f%’t@re@fthrough

fenofi brate (130.9 in 104 was prepared
2did nngrom@erﬂ)VsDF suringt: é‘llﬂeh éhef leqmd s eeléecind and dalutﬂdllm gthanol by

Sloeian et R Steionty Blueler Bt gl g0 bt

feRuTiRAte @bnddatatidd. m@olﬁllﬁywr@bﬁbﬁtdhnaimﬂ@u@%@96&8 C
and stirred overnight. The sanple was then filtered

TG T ethapolds FﬁP@ﬂ%théW IP\I@biesléru nge filter, the

LSRRI PO A PRt 23 wagprepued
BOAdingAht Nisls pié 61 the mifibres ap to 286G umier) 1wals. Tisefkhtadl was

measur he fenofiprate concentration. The solubjlity
COMDKis ?é ghestersn 4 st sy fgdew d the; RERAIRET Was| BRR %?a led.

'[;ﬁ%?fﬁ%a%r )“[aIQ ﬁ%g@% léfaﬁafefsﬁh %9'2§&’égx‘$és@a19f stfrﬁeﬁ%ﬁﬁ@ft €The

ution vol une of
sEhpR1Ws thet filteded Warsuglr aa@ﬁrrmdrdmgeta‘dw D sydiwezeffilte, the liquid was

ure to t f.enof i to a volu 0
GRRRR L kL6  FERR ORI FR AR R geross o
WiAREd tAREasutethE BHoRLRRS coMentEdioR THE 3b188lityl B€fenofibrate in pure
container was placed in a water bath at 25 degrees C

%35(19%3 isrregattedibelayy ghtableh® sanple was then filtered

TR A e BLAOEREren s30T P2Rel b 56530 §0ion by

\foemh@ of B351209Qthafolvassiresdré Dhaddimgethe fish 28 = thumpl mas&ure to the
used to neasure the fenofibrate concentration.

feeplisateiupyo avoluaeotf lonkt Ehg Hsheoihivrs eorapiied of e@lYEPsterS A stir

b%] ?a&ietaiaagla th«% ébnte[lﬁé}q’grgs ng)e egté[d.' 'Th% ?@lfgiélépw i}lggge%ﬁ]l a water
sat urat e ution o rate e R A

1961 4@ 5sdelgtees Crankystirred buerrighf. Bidsahiple ehdthenlfiltesd through a 0.2
lEe e DB Suas et ohs e coficctengnd lited ol by a
488 of 2000. Am@"ﬁectﬁpﬁ&bfnef@ (2848 PGk ed 8 Rhchdi®e the fenofibrate

cont ai ner was seal ed. "The contal ner was pl aced
domcentratioer Tb@sdiulahtmf femtdtprate sn Cmaxidresafi 30t WJE3 51923 ethanol is

over le was then filtered through a 0.2
*WQﬁ%%ﬁ§§W”¢£§%pi§Plnge filter, the liquid was
collected and diluted in ethanol by a factor of 2000.
A UV spectrophotoneyer (285 nn) was used to measur e

fenofl brat g TH alelmtvumae of 9 Jsﬁluﬁhﬂyqr‘ﬁm) gt hanol is
reported bel ow i nTGadiE: 16. 67.3
90:10 TG361724:ethanol 88.5
E351923 95.6
90:10 E351‘9'23:ethan0‘1 ' 129.0

[00222] A saturated solution of fenofibrate (130.9 mg) in E107104 was prepared
by adding the fish oil to the fenofibrate up to a volume of 1 mL. The fish oil was rich in
DHA. A stir bar was added and the container was crimp sealed. The container was
placed in a water bath at 25 degrees C and stirred overnight. The sample was then
filtered through a 0.2 micrometer PVDF syringe filter, the liquid was collected and
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[00225] A saturated solution of fenofibrate (154.2 ny)

in E970002 was prepared by adding the fish oil to the
wo esweditspat e up to a volunme of 1 nli. The fish PCT/USES5/027806

rich in EPA. A stir bar was added and the contai ner

seal a a. wat er
SRR DR § Bororet 20 N g e Rt 2 Ry M ke to
Wassutd e ferofibiaes @hcbitrAied Tae Goiablwépﬂaﬁ&ﬂrat%\{%ure E107104 is
syringe filter, the liquid was collected and | ut ed

lielfio@ft lfb?aldeﬂéctor of 2000. A W spectrophotorreter

[
ﬁcen I on &g%lh{sig gﬁ%ﬁ?{&a GR? ?eno lllrI)at@ é%l Sr?luﬁliﬁ’rné’y
\Eﬂlﬁﬁ@ 62Ei($7 104 effenbledadyabpated By dddih@thbGish[DQA2Mb] Aixture to the
at ur at ed sol u}ion of fenofibrate '

Bolifyate pde pyRIUse oflomimdh %ﬁshz@li@@wdéimlai%i /'ivggra bar was added
decﬁi?&g‘ﬁalﬁé’r @%ddr%gpagéafedf 38 ¢ ?h%m%{@%?ﬁllac sh 0| l%.tﬁ hes

eno ate u vol Uneé o
deigodes i(}arﬁi%Arrersdcmrghb aThevsesndeldeslthen m‘ﬂiteteﬁ&hmuglh aiomer

was cr.i al ed nt aj ner in Aa
Biremger BYDF GuthinAlics SR dogkd ws T EvE ARGt estoanol by a
ﬁl@{ﬁpbﬁZOWSAtIﬁ'? ddtlo gﬁét%ﬁile{e? D5 Pl wse@ §o MEhsure the fenofibrate
2006/ 017692 P US2005/ 0278 6 mcronmeter PVDF syringe

donperdraionh®h¢ saubitityeffenafitirate irea maxtdredifl A5t 28107 04:ethanol is
th actor of 2000. A WV spectrophotoneter

rf@@%e%3%%a£abd§g§i to neasure the fenofibrate

copemEni] af datitated BAuGOR é‘f’fehbﬁMa@f(léf-‘G afd) b 89e:10RoRtion by

m xture_of 90:10 E970002: et hanol réeported below in

vpdwne off E107tQfiethanel wischieparest by @ddy@g theifishojl:atpngbméytute to the

R0 RSl 1 ATl A o5 S e

ahdZh@cor@dinér vﬁs&?ﬁﬁﬂsateﬂgﬂ?b cdiggdggr Bhs ﬂl@cdﬂihﬁ Eiv%ﬁié Batns 25
32.1 _ E970002 106,7 9

Cile@t?zz & an‘fléﬂifég fse@wg&s airipffi wa%t%a ;%ﬁfﬁifg ithropgh 3.2

R} WBF' gnﬂgeeﬁi@e&he []]1|q§1|%1 WRRRLELEARY ditReAHMRLhILPby a

the fornmul ati IS increase 1S seen I n
factegaf 200t Al I@V)spmtno;ihetbmsmd (285l mn)awasmsleii tameanmeg)the $enofibrate

SopdfRt ol ottt ihf bt At YU ot gihanol s

rglgci,rwqiﬂewvynara@@%above 100 ng/nL V\,hi ch is necessary
formul ati ons of the present invention.

u
Tam(BZgBA sohueted solution pifenofilypted $24.2 mg) anBPTWI02 tweas prepared

ol il h i t.ion,of ethan
et Kt g Rk BR iy ShRRRRA i pitves i i
ERA S Awtik Baieswiy fiided and @8 tconthinePhas BohP sedlel i e nthihadfwas

sol ubilization power. Based on the above data, the

Hageddn éwvateizmthmii&S desssesonnd siyaed ovesnight A herspmpleayas then
ﬁ’l?erréc?tm-o(?lgil‘yo.i BfcrbRGtE ?W S nﬁ? i} tExZ, e 1R4id was collected and

diluted in ethanol by a factor of 2000. A UV spectrophotometer (285 nm) was used to
measure the fenofibrate concentration. The solubility of fenofibrate in pure E970002 is
reported below in Table 16.

[00226] A saturated solution of fenofibrate (204.8 mg) in a 90:10 solution by
volume of E970002:ethanol was prepared by adding the fish oil:ethanol mixture to the
fenofibrate up to a volume of 1 mL. The fish oil was rich in EPA. A stir bar was added
and the container was crimp sealed. The container was placed in a water bath at 25

degrees C and stirred overnight. The sample was then filtered through a 0.2
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power of fenofibrate in onega-3 oil.

Fenofi brate pol ynorph (Fonn |
WQ@L@ss176hAl |
of

EXAMPLE 11
1) [00228] In a 5 nL

500.3 nmg of Gelucire(r) 44/ 14 andp&DUSBOFORT806
pol oxamer 407 were dispensed and continuously

m xed with a nmagnetic st r
ARSI IY 1 SR st e Bie g g?@%denﬁﬁﬁuredém pthanol by a
f
AR A Y B iy 083 1 s el oo
ina rﬁcmde of é@le(E%ﬁ@DZwthwl is
croliters of this sanple

t hat had
C. The glass vial

cOitentratiorp eFlet sohubilitp of Femd{ibmtk i

el BElBan IR o) Soed it

been prepared at 70 degrees

S

Gand then placed at 4 degrees

pl aced into a gl ass vi al

was

C. Asolid forrred and was

COl T eCTed Lif @i vERenP anal ysis.

To be a Tenaddpabat € pol ynor ph

e SOl T Jonivifey Ged/@LyN ned
(FormTT). T @@222t§| g]XRD

dirTTract gy myioQethdnbie Tenof i [

rat e pol ynor pm4sForm 1 1)

'S ShOwWDGilnE10Fi0gtethénoB8. The fée

nof i brate pol y3zir ph (Form

T1) can be. noh@pacterized by |any one, any 186fb, any
three, a0y0E¥10002:cammpl fi ve, orl_any six or ni#s$ of the
peaks in Figure 8 including, but not linited to,

11.85, 12.51, 13.99, 15.43, 17.17, 18.47, 19.13,

21.39, 22.25, 23.41,

)

25. 03,

ate polynmorph (Form'|

26. 13, and 27.17 degrees

198K Ehov?saatrﬁn?%aééﬁlsbﬁl?ﬁﬁy bf fe[n%l%&] in DARga-3 oils

was al so prepare in

vyzhmne:tlﬁebhs md@a(drt)) thetfvpirlationt Aithmghethponm@m se4Q n omega-3

ate Fo

“F%Fﬁﬂ f]?aé?‘fl (OB

of.eg{)

A

R e L™ it ponhy the ptpv

e@@f Bi¥ed DRt ga RENARTAA HASVEdIAS fERTPLAE Silibilig) atlahé absvet 100

fornul ati on. The fenofi brate

solubility was

noig/mdr whieh ds nasesserygfpr Bquid formylations Dgthmmeﬁgyt igyengign. Table 16

[ees

Bt f Sl ferk' B Ao Bhfifty Wi P

o‘ﬁﬁ!’
463808 95 Tween 80 136 M
bpénprowls sERidar sebilizetionpeyverg

?ased onthea

Bf Qﬁ&ol Also,

rate

dadifis

ilsi with &bightcohtén( SRDPHA dﬁHMerg)i JAG KON h&ﬁ content of EPA

52 23
lbove ata, the ratlec? of

EPA:DHA does not appear to be a critical variable for the increased solubilization

power of fenofibrate in omega-3 oil.

EXAMPLE 11

Fenofibrate polymorph (Form II)

[00228] In a5 mL glass vial, 500.3 mg of Gelucire® 44/14 and 500.3 mg of

poloxamer 407 were dispensed and continuously mixed with a magnetic stir-bar. The

mixture was heated in a water bath to 85 degrees C until all components were molten.

670.1 mg of fenofibrate was slowly added and mixed for an additional 20 minutes. The

temperature was reduced to 70 degrees C and mixed for another 20 minutes. 50

microliters of this sample was collected and

placed into a glass vial that had been

prepared at 70 degrees C. The glass vial was immediately cooled by placement into an
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Propyl ene glycol 182 Fenofibrate 100 * = vol une

wei ght ed EXAMPLE 13 Phar macoki neti c Anal ysi s of
wo-emeliLtept c Acid in Humans [ 00232] The phar macPKI/Ns1008/627806

of fenofibric acid were evaluated in humans. 18

heal thy subjects (male agnd fenale) were selected for
CRTOB/LDUES batﬂ?éldél@%glaw 3t ycstEs & AﬁOﬁsﬁ%%e&saél vas collected

fof ?Wﬁﬁalysﬁn dr s%ﬁ@ W%E‘ ﬁétern%né’@ {d Bh Feh@ﬁ&%’cé ol%&%hf&“orm I).

washout 1 riterva  east one-week en ea
pe {0(12@9] mdﬁﬁammmrfonﬂlesfmqf@ws p«éllyn@rplde)ohnvI/b)ss ﬁ&wn in

R0 Yo e ires PODTRRRE Bl ep A A e e emy

thds hnyothreat an}} Rab tanﬂL @iVB Qh‘raﬁy sﬁthk}Jn%‘rE of VM% f}ﬁa@ M@glﬁre 8 including,
S|ngle dose of the follow ng test or er enc

hm@gtlﬁgmdm,ﬂhSQA@ml&% 41,1747, 18. 47 19.13, 21 39, 22.25,23.41,

S darhd PR ke sl TR RARL s Byl Z S0TE

af {@236 Tay emdifitite ﬁ(ﬂ?ﬁlorphr(ﬁonﬁ IT) Waks @30 (pigparclil piee Gelucire®
tablet after a standard breakfast; wherein the

doppues e 49dni ni st er ed formul ati on conpri sed
the conponents and anobunts shown in Table 18. Table
18- Fenofi brate/onmega-3 Fornul ati on Adm nistered to
Humans Conponent Wi ght percent Per dose (ng) (2

gggim eESl Fenofibrate 15.11 160.00 E681010 73.69
hanol 11.20 118.57 [00233] Venous bl ood
%Bﬁble‘@emla&%| ected pre-dose (0 hours) and 1, 2, 3,

10, 14, 24, 34, 48 and 72 hours post- dose
Plasna fromthe collected bl ood sanples wer e pronptly

2SO DA Ppkling s Py AR IR ol i, 6805 The
ﬂe%raﬂe'xﬁﬂstcoﬁlﬁaléﬂé«lﬁ RblubRtih ¢t fofmeiRtidn. THdHenofill@R38Jubillt® was

har macoki netic nmeasures, including AUCO t, AUCo-i nf,

ineflinbe $A @ mghﬂ&(*v(zer%rrxgénbmta’%e@gfqe@?% Yipéhe UV absorption
ation-tinme data for fenofibric acid

Iﬁgtﬂﬂadgsgﬂkgﬁ'gsoﬁ)gg re (Phoenix international).
Anal ysi s of variance (ANOVA) was perforned for
| og-transforned dat]aabof 1~AUC o .inf, and Cmax.
In Tabl e 19 bel ow, ﬁ—%%i—ﬂ—g—qﬂl%% or m bl ood pl asma
concentratifon, fodatidn' | S|t he aQuantitp(e)* t he ¢urve
fromtinme poi MpaAleus10/ds holirs post - digse, "AUCO iin f"
i s the extrapolaggdspdr ea ufider the eurve, "t1i2" is
t he anmount [of TifRRIgy the|blood plagea [evel t0¢
decrease tg Nal'f (Rfj5s;tne Crax I evel 73ggi nni ng at
admi ni stratfi OTWitamid BPRpGS S [ NE LT ME {4 MMBXT UM D ood

" Labrasol ‘ 127
Ethanol 91

Propylene glycol 182

Fenofibrate 100

* = yolume weighted

EXAMPLE 13
Pharmacokinetic Analysis of Fenofibric Acid in Humans

[00232] The pharmacokinetics of fenofibric acid were evaluated in humans. 18
healthy subjects (male and female) were selected for this study. The study design was a
single-dose, 3 treatment, and 3-sequence, 3-period crossover with a washout interval of

at least one-week between each period. An equal number of subjects (i.e. six) was
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pl asma concentration fromadmnistration, and "F" is

the percent bioavailability. 59 WO 2006/ 017692
wWEAN6WERD5/ 027806 Table 19- Summary of Mean PEDPS2005/027806

Phar macoki neti c Paraneters of Fenofibric Acid in

dm nistra

AR i torhen 5 ey st oo vt fy ot
lea®X OHkbhfs- Isub"ét:tsT Wwee diven a {ifi€lé dbseXofliha follodvittg téstrUr)ref@rence
[mL (hr) (i AUCac (AUC o-inf Tricor 160 16772
?EB@E&ISQ‘[@@@%‘* mLzofswémr ing fed (43953.8) (55371. 7)
(3075.1 (5.65 (7.62) NA NA Fenofibrate/ 17.7 10.0
Orega- 3 175534 189497 8719 (4.85) (7.06) 105.0 104.1
L%nnﬁbrh&doxﬁégh@fﬁ 166)md &paI3 aﬁ%r | s%diﬁﬁg ZI&%rfglagsét)(S) . E; (1) 6.1)

rat e/ 37 5.8 onega ngy
ﬁp ei%@ﬁéa?' %‘éé%‘% WS@gsﬁtergan qug%léla fastgaly. O|)|
1@&% ( a:. Statistically
gl gni ??gg?{r{ggtﬁlfgl%gé%eg(ggﬂa erb}galsﬁséonpared to Tricor(r)
[00235] Fi gure 9 shows a sem -1og plot of nean pl asrra

SRR R BBl e BB PRS2 Mo

irﬁlruaﬁmms?ghgwmmq@, 14 Fenofibrate Solubility in
Various QO ls at 15 degrees C [00236] Table 20 shows

the solubility of fenofibrate neasured at 15 degrees C

Tdﬂle 1§%x§)rﬁ§1jate/3ﬁ1L2§ B%Qnullaﬂoéﬁc}ﬁﬁrqlﬁéreﬂg (l z ban0| m xtures.
Tabl e 20-_"Sol ubi

ol U i1y of fenofiprat TN_sever.al

vehi clegpgpent 5 degrees C Weightppresnit t y - \ehiPet dosemiz(2 capsules)

" 85715 wdfivtaee T EX( 1) | 200/ Ef har@l 126 Caj tex(r) 45{;{,@5

a K 90 85/15 wt% 7&P3damol  EQ Et hanol 7§)916

_5_@_/_5_9_% /rl\ﬂl\vlace‘_(r‘ Q9 /||—_\|(/ E681010 92 EB81010. 90
6810
cet(r) 6 l%

Tri ome Bhanpl Ore a- 3| 85 ' 85/ ]1520\&% Eurrul in(r) 11857
—05f Ettranot—69—385/ 1 ro—65

‘ 1 w95 Cetc—Act+df Ethanet—65
Crodamol EO 64

[00233] Venous blood samples were collected pre-dose (0 hours) and 1, 2, 3, 4, 6,
8, 10, 14, 24, 34, 48 and 72 hours post-dose. Plasma f%om the collected blood samples
were promptly separated and frozen until assayed using a validated assay for fenofibric
acid in human plasma with a lower limit of quantitation of 20.1 ng/mL.

[00234] The pharmacokinetic measures, including AUCy.;, AUCo.int, Cmax, Tmax and
tV2 were calculated from the individual concentration-time data for fenofibric acid using
PhAST software (Phoenix international). Analysis of variance (ANOVA) was
performed for log-transformed data of AUC ., AUC .inf, and Cpax. In Table 19 below,

“Cmax” 1s the maximum blood plasma concentration, “AUC,.” is the area under the
curve from time point 0 to 72 hours post-dose, “AUC.iyf” is the extrapolated area under
the curve, “t;,” is the amount of time for the blood plasma level to decrease to half of
the Crax level beginning at administration, “Tmax” is the time to maximum blood

plasma concentration from administration, and “F” is the percent bioavailability.
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85/15 wt % Cam ul (r) MCM Et hanol 63 E ax(r) 4510TG 61
E ax(r) 1056TG 60 85/15 wt % Peceol / Et hanol 51

wokas8emo2 O | 47 Cod Liver Gl 43 Aeic Aci d BOr/uSiow7806

2006/ 017692 PCT/ US2005/ 027806 [00237] In the table

aﬁkgpegg—lﬁa xgl\?\ﬁiyh rﬁ‘i’gt he d a?%q%&ee ﬁgtl(bélf éflg Héf?ug}agssFollowmg

M/vacet (r) nﬁ%atlonso {y at ed

1 aClO Cl F_yl F

C

Ull CIAWO’ ||..:|f d \1 i\f
o nio’ %’5‘%&[ gn%}” léé mf??i %?\4[’ a3 (I;lr) (AUCo) | (AUC py;
T 6 2 y 1 19? [2] 4 r\llU I
dhyterof ashssi e g G Ié(fysﬁ)IO(BES)a qPpsenthate | wa

ERHbakdN | N~ 45 cent I:I-’/—\ arma IO pgFEemt o dPh
(bhdggtb ycerizeses) , | Epepoger) 105976 5(4@5)coq¢@a)tratoso 104.1
cavmigabd| N@1ds0.4pelr cegut23tPA ap4Bs.app per cent  DHA (20.6) (16.1)

KehofibgkeyCer i des) ,| and Eunuligi n(r) | 057.1 s{alsd [known ds
einegey | at ed ol eyl cetyl al cohol| EAMPUE7IH
Fé&iPotd b atle008B| ubi | 166326as |a 3F¥Mcti on of Et hgnok7:2 87.9
Coeptednt + a6BBA0) 0026897 hNe <B4 [ ity of fenaf iGfAtd (394)

%ﬁ@tlsﬁlfﬂﬂﬂﬁl&'{ﬂﬁcﬁfﬁ diffpgsncs (h<OH5 wmpareddnTHioi® ng  f or nul ati ons
a function of ethanol concentration. Fornul ation
onéOQ?éﬁbﬁl&Ué@ skaygs a sppei-log Pied A6 meawplesip Kemceiratignyef fenofibric

%8% w@ﬁﬂ'ﬂs ‘foﬁd%ﬁn%‘%fa@ Q&mﬁﬂt&gﬂg to?fl SHoemRRghs ?%rrl@ﬁ‘&late.

wer e each nmal ntal ne percent.
exanpl e, the sanples contained conponent wei ght
%gtém_i% 0:10:10, 75:5:10:10, 70:10:10: 10,
0, 60:20:10:10, 55:25:10:10, and

50:30:10: 10.) Note, Span 20 is also known as sorbitan

nmonol aur at e. _For mul ati on two contained
Egefibmte Bolhbitity mTVAERUSs Whlsragil hdegrbes Gei ght per cent - of

g aET TERCHRREG® dBisbinuly FEmoRp e BURRR 5 des Cin
eQerhPoi2Oandbh sdverd Gil/BREndOimdkureds: 25: 20, and
50:30:20.) Note, TPOS is also known as

d- al pha-tocopheryl polyethylene glycol 1000
'féﬂfé%b bty Iot AhEBrat % s%w@%\f\%hfcﬁéeat (ﬂfi@egregsr@ m zero percent

Q percént et hanol y weli n LE 16
Fenofi brate Sol ubility as a Function ofolwailifygr at ur e
[00239] Formil at i¥shickonponent s were wei B&ad gnd ni xed
§X®%Q9VE§harlQins Excess f&¥ofilbrate was
added to 1 nl oCapteh®ZQﬁrem xed formul atli of3intjo 10 nL
vi al s. ASOﬁOM%bhmacw@é) %ﬁ&é&ﬂoahd t he vilal 92wer|e
cri nped. The for Bedlari ons were i ncubat edoat |fi xed
t enper at ures (Myweey® 485K 25, 32C) using a%eirdul ating
wat er bat hS/f&')\fft%Zéodamol EQ/Ethanol 89
Tr10mega® Omega -3 ' 85
85/15 wt% Eumulgin® 05/Ethanol 69 .
85/15 wt% Oleic Acxd/Ethanol 65
Crodamol EO 64
85/15 wt% Campul® MCM/Ethanol 63
Epax® 4510TG 61
Epax® 1050TG 60
85/15 wt% Peceol/Ethanol 51
" FlaxSeed Oil 47
Cod Liver Oil 43
Oleic Acid 39
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to 72 hours under constant m xing. Post incubation, 1
nmL of each m xture was filtered via syringe with a

W@ 2006/0i682 onet er pore size, 13 nm PTFE filterpPCB0S1005/027806
100 nicroliters of the filtered solution was

col |l ected and diluted 1000-fold_in volunetric 61 WO
200812817 bothe tebte dlspieasd duoughwut the diselagiien Captexd 2\9998 also

HESPR phigh el icEhy O o, PO ARLS JaFIC s fmas
a{c@t@M@j mbnaglyeeriflds, Srodwndl iO isedspdmatras ety elvdienCepmal®

M?ﬂ&ﬁ T Rt P O R AT AR S A Flseown as elycerol

%ﬁx@téﬁq U’PG i&h %&Rﬁhﬁ’ﬁte EbateRdly Alpdréer@ EPALdd 1@f percent
65: 1510: 10. The second fornul ati on conpri ses

Iﬂﬂaﬂmﬁywﬂaﬁﬁpmiﬁw tsfa qonmm& ¢omtaaningtl ) gexsent EPA and

LRt B LD Crigh St and BB S AR kbSED aggihacvtated oleyt

degtaRbhol. M2125 is al so known as |inol eoyl

pol yoxyl gl yceri des. EXAMPLE 17 Characterization of
Emul si fication Behavior [00241] Filtered sanples from
the solubility studies were al so used to characteri ze

mﬂ cati on behavi or of several fornul ations.

‘ e was saturated in these sanples. In the
Felnb fliratedSolihiti slatlaﬁﬁu@ﬁ of Bihakdl@dneéntigisnadded to a 20
mL solution o nmM sodi um chl ori de i n dei oni zed

wat@®238) The §01§b1|111ﬁ>{ %ﬁfégofihfétemmdeﬁﬁl igftwo srfagtantgantgining
[ h [

e R R L b e
M&Kﬂf) t ® ethbhali CtemophdrEIaBsaris whkrein thereightaetcenedftCremophor
lﬂg@{ (%eervatlons tQ td? grrulsn‘l ation process

pd Span 39-yriecagh meiniatagd t dQpeessnt i ol die samples
&ﬁ&&&%%o ﬁaarv@e@@%mtmsm@www% SO G G0t 31N,
parti al sl on oor emulsion, or no emuisification
@nion#):10 aﬁﬁ)dZOZ)O 3] §|5625$1(bh() 8pé st 30f14sH0. JoNots, Span 203242 known
Tabl.e 21 shows eral surfactant i N .
P GPHRURA FI BRGSO TR 20 P RAEd a3 00 Dheifanali TGS, wherein
the W%lg‘h@?ét@&it%f MREOFasthai@tdinedel DO Pecentd(Fbr Siahsle! A8 kamples

ity measurenent described in Table 21 were

Ctoataelwdamﬁwwn@rég’fm rggios T d0: 18140 65:45 281 §&40:20, 55:25:20, and

ﬂﬁ??@ WAL also(hi{mg\%t B 8- Abn e BIUAG 1 Em A GIveol 1000

dubcihixe. F@E@‘Bﬂ shifval the BatiiBom zaad gerchitte BO hercemyethanol by weight.
i ncl ude approxi mations of up to +/- 0.5 percent by

wei ght. Table 21- Fenofibrate Solublity and
Emul si fication Data * Average Degree of D spersion

%Mn Conposition* Solubility Enul sification
/m) 100 wt % E681010 126 None NN A 89111 wt %
T8 fiokey $31tbilig) asl3undoe of\ldnperature

[00239] Formulation components were weighed and mixed to form homogeneous

solutions. Excess fenofibrate was added to 1 mL of the premixed formulation into 10
mL vials. A stir bar was added and the vials were crimped. The formulations were
incubated at fixed temperatures (e.g., 15, 25, 32°C) using a circulating water bath for 24
to 72 hours under constant mixing. Post incubation, 1 mL of each mixture was filtered
via syringe with a 0.45 micrometer pore size, 13 mm, PTFE filter. 50 to 100

microliters of the filtered solution was collected and diluted 1000-fold in volumetric
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66/ 12/ 22 wt % E681010/ Et hanol / Crenp hor EL 158 Poor
Fast 62 WD 2006/ 017692 PCT/ US2005/ 027806 52/8/21/19
wowdksB689D10/ Et hanol / Crenp hor EL/ Span20 139 (pEr/E62005/027806
Fast 65/12/11/9/3 wt % E681010/ Et hanol / Cr enDphor EL/
Span2Q Et hanol am ne 153 None N A 67/13/ 11/]I
flagls Wi GOA (e v ar gt e iR EDIuEgd; samplesyrerd gralygs f%fenoﬁbrate

i{:}éh %tg/&% W AkR84£10/ Et hanol / Cr emophor  EL/
o

or Slow 67/13/11110 w % E68
10&1@2@ hBigote Or SilWShthEmpSraamQ Oepletderooant $enofihsdte solubility for

66/ 1
(©OL 1ALLLLS, ko ECBIA10L Bt hang) (Or o hor EL/ S an80 154

E?Sggﬁé%%&g%gﬂ 1%{%@’m bbb 65:M218:50 CPhd Sdeond

foandptirheomarises Ea®IHG 0 Bthanab FRGHILabméil MRS 8r avatio of 65:15:15:5.

WRAERS Byl et TSR PR nagpis pRss 0. Note

Llfaﬁﬁammﬁtsham@b k@mpme@%ol/iyoﬁﬂg@c&&fes%rt i al Fast
66/ 13/ 16/ 6 wt % E681010/ Et hanol / Cr'enophor EL/ S an80 148

DS Fast 67/13/15/5 wt % E6$1010/ Et hanol / Cr enophor EL/
Labrafil M2125 CS 145 Poor Fast 67/13/15/6 w %

Mhanol / Creno hor/Labrasol 147 Poor Fast

wt % E681010/ Et hanol %Cr enophor EL/ San 20
Gie8achianatibi 6f E@vlsifafién BedviorE681010/ Et hanol / Cr enophor
ELI Span 20 167 Partial Fast _67/13/6/15 wt %

E6E0840) Etlmdcﬂar@eérﬁymawr_semﬁb siarlies vppe 2lso ussd g gharacterize
T e ———

sampled/ b the stddg, 64 microliters of formula’uon was added to a 20 mL solution of

E68101g«%%algﬁyg%n/ggni p&gé vl_v{cltg? ! ?sr sk%r%tuﬁttes theéL EA{ dltl?c?nocgf 0.8 mL
gelatin capsule to a 250 mL resting stomach volume of fluid.) The sodium chloride
solution represents simulated gastric fluid in the absence of a surfactant wetting agent.
Observations to the emulsification process were: 1) Degree of Emulsification (in o;der
of decreasing degrees): microemulsion, coarse emulsion, partial emulsion, poor
emulsion, or no emulsification (none); and 2) Dispersion Speed: fast or slow.

[00242] Table 21 shows several surfactant-containing formulations of fenofibrate
in E681010 and ethanol with variable ratios of oil, ethanol, and surfactant. The
solubility measurement described in Table 21 were taken at 27 degrees C. The
emulsification classification was completed at 37 degrees C. Note: All reports of

weight percent in Table 21 are rounded to the nearest whole number, and therefore may

include approximations of up to +/- 0.5 percent by weight.

Table 21- Fenofibrate Solublity and Emulsification Data

Average

. i oS Degree of Dispersion
*
Formulation Composition Solubility Emulsification Speed
(mg/mL)
100 wi% E681010 126 None N/A
_ 89/11 wt% E681010/Ethanol | 180 | None __N/A

66/12/22 wt% E6§l 01 O[Ethanol/Cr_emqphgr EL
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E68 1010/ Et hanol / Creno hor EL/' S an20/ @ ycochol i cAci d

166 Partial Fast 69/13116/2 wW¥%

wWEe®s01BHEL hanol UCr enophor EL/ d ycochol i ¢ Aci dPABBS2005/027806

Partial Slow 66/8/26 w % E681010/ Et hanol / TPGS 145
Partial Slow 66/13/21 wt% E681010/Etl anol/TPGS 164
F:{8/2 1/ 18 Wik |E6 & 01 07t hamp (e nyopher ER/Snanddy Ft Banoll / THEES9 58 Fast
Pcﬁéfl2/$l/?f§th°/frl?§81%’/0@@‘avw/%eee@foﬁlé/ Ef hangl / TPGS_178 Pqor
a8 1 0/ ot hangl | TPES 138 PRI of dy VA
i‘i‘ O EIHIMSI PGS/ Lar af i | AR125 167 py
g?ig}:’ CCITaITorT 7 TGS CAdUT dl I I
13/ 10 M% Poor Slow
E6810101 &t n ’#ﬂ%’l IWA)HOI oXanmer salf 1oZ "'Nome N A ”
68/ 13ééh@61%mﬁr@/5@&l&é%k§w§00| | TPES/ 1an80 1&BsPo0r| Fast
Bb/PY 1/ B IESE TR0 /Biniio VR kRO fahva N ol {sAPGH Lagkal | | Fast
/1N wide EodN FO/ERed/ErembstoE LM 74 Il o
E681010/ Et hpaekl MRGSEs' Labrafil MLO9%ACS|157 PRaor Sl ovBlow
677137 16/ 5 wiPREGRA4%0/ Et hanol / TPQS/ Labrafil M125CS
175 PeestlgEthEaBCremGBHERBLAGSA W % 156 Poor Slow
E681010/ Et ha6OPATRGRYS an80 157 Pbor Slow 67/ 13/ 14/ 4
Rl arotCremapiiolEEPalsgorbaigdBs 161 Hlor |EastPoor Slow
66,61/39/@’/WW%OE@B@MWEWM%{ / TPGS/ ' labraf
M2125CS 175 PodPanghct tgo Sl ow . 63-Wd%006/ 014D Fast
Fﬁéﬂ'3/lW@Wﬁfﬁﬁww&@rﬁm@mr&/ﬁpa‘g}w 148 DS Fast
E6ST0YbY EYH 55 B RRBYor Fasy,. 77/11/13 wt %
81010/ Et hs {fﬁl R TS 0—176—None \|'//_\‘.4§2/”/ 11’/??;%W ok Fast
Mﬂé/ﬁﬂﬂ%ﬁé 8 O/Et .3.‘9‘3°; ‘ WEASOY - P YL WILE.Y, , Fast
w %/E%%{%‘T@/EE? a\ C orFs Poor ldéaét THf0/ 13 A
T NWTTTS TV A EAAVFLE 1o i
enor | brat e | Foigyul gt i opgtid 00243] Fast
57 9% ' )5, X S =Y ek the adm ni stratijon
of 145 ny otaerﬁemfgjsl@sat e. For mul ati o1 A |contrabrned |{145Fast
g 1 enof 1 br ag@1¥amean%800 m croliter capsdle (91 ng/nL
f enof Ed31@/E)hancVailemeph? L/ Ligasniul at i on A2Conponaete Vi |ght N/A
Percent Per &oeé/(5Smgd- 2 capsul es '
E681010/EthanOI/CremophorEL/Polysorbate 20 147 Poor Slow
T 66/13/11/10/1 wit% ’ o -
E68l010/Ethanol/CremophorEL/Span20/GlycochohcACId 166 Partial Fast
~ 69/13/16/2 w% E681010/Ethanol/CremophorEL/ ' -
Glycocholic Acid 143 Partial Slow
66/8/26 wt% E681010/Ethanol/TPGS 145 Partial Slow
66/13/21 Wi% E681010/Ethanol/TPGS 164 Partial Slow
76/3/16 wi% E681010/Ethanol/TPGS 158 “Poor Slow
77/12/10 wi% E681010/Ethanol/TPGS 178 Poor Fast
76/4/20 Wt% E681010/Ethanol/TPGS 138 Poo; Slow
61/8/25/5 wi% E681010/Ethanol/TPGS/Labraﬁ1 M2125 167 N/A N/A
66/8/21/5 wWit% E681010/Ethanol/TPGS/Labrafil M2125 162 Partial Slow
68/10/13/10 wt% E681010/Ethanol/TPGS/Poloxamer331 l§2 None N/A
. 68/13/10/9 wi% E681010/Ethanol/TPGS/Span80 158 Poor Slow
67/13/16/5 wt% E681010/Ethanol/TPGS/Labrafil M2125 174 N/A N/A
"68/12/15/5 wi% E681010/Ethanol/TPGS/ '
Labrafil M1944CS 157 Poor Slow
67/13/16/5 wt% E681010/Ethanol/TPGS/ ' '
Labrafil M2125CS 175 Partial Fast
 66/13/16/4 wt% E681010/Ethanol/TPGS/Span80 157 Poor Slow
67/13/17/4 wi% E681010/Ethanol/TPGS/Span85 161 Poor Fast
66/13/19/3 wt% E681010/Ethanol/TPGS/ '
Labrafil M2125CS 175 Poor Fast to Slow
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Fenofi brate 10.6 145 E681010 58.1 794 Ethanol 13.4 .
.183 F- . crenophor EL 8.9 1'22 Span 20, 8.9 122

wQ 0@8aticoFor nul ati on B contai ned 145 ng f enof i BPCHUS20051027806
an 650 mcroliter capsule (111 ng/nmL fenofibrate).

Fable—23—tormH-ationB Conpohent—\Wblght—PRercent Po

dose P12 v E ol/Tweend | by atle 1% 6 1145 Poengiolg Fast

568 #H 1/13mt%E rlplofiE(haool/Tws:enw enp. Hor 1H g 7 Mppe g N/A
v G gl AR D I | dﬁé wer e I\JﬂnQn N/A

pr enaﬁw/li/dﬁ%tﬂﬁ&mmmpléﬁ“@ﬁﬁ on ofl 1368 ny of Poor Fast

f enof 7 BY0AB evt” E6Y1 Al EiliangfTwengont ai ned 1180 ngy None N/A

fenofibrate in an 800 microliter capsule (81 ng/nL

égngi : béié e). Table 24- Formul ati on C Conponent Wi ght
r dose (nmg)- 2 ca sules Fenofibrate 9.6 130
ﬁ%%@c’éﬁtaﬁl&%ﬁeno%ﬁo%@% atfonk85_r emophor EL ° 9.0
113 San 20 2364 WO 2006/ 017692

PCT00332D awmfrs@letlorgsowa tepBrexdriot tht iadmiristoionaif i 45 me3E

R R hOrR AL Toplanied 145 mie 5hp a0 m SRS gReapsule
[ 2 capsules) Fenofibrate

] Heh&fithteer dose (nm) -

11.5 130 E681010 57.5 648 Ethanol 13.2 149
Table 22- Formulation A
Component Weight Percent Per dose (mg)-
(2 capsules)
Fenofibrate 10.6 145
E681010 58.1 794
Ethanol 134 . 183 .
.CremophorEL. = | .. . 89 122
_Span 20 N 8.9 122

[00244] Formulation B contained 145 mg fenofibrate in an 650 microliter capsule

(111 mg/mlL fenofibrate).

Table 23- Formulation B

Component " Weight Percent Per dose (mg)-
(2 capsules)
Fenofibrate 12.6 145
E681010 56.8 656
Ethanol 13.2 152
Cremophor EL 8.7 101
" Span 20 8.7 101

[00245] Two formulations were also prepared for the administration of 130 mg of
fenofibrate. Formulation C contained 130 mg fenofibrate in an 800 microliter capsule

(81 mg/mL fenofibrate).

Table 24~ Formulation C

Component Weight Percent Per dose (mg)-
(2 capsules)
Fenofibrate 9.6 130
E681010 58.8 800
Ethanol 13.6 185
Cremophor EL 9.0 123
Span 20 9.0 123

64



Creno hor EL 8.9 100 Span 20 4 8.9 100 EXAMPLE 19

Physical Stability Characterization of Fenofibrate in
wya0060UR90 | s at 15 degrees C [00247] Fenof i brer/@S2005/027806

soI utions were prepared at a concentration of 65 ng/nL

ure oil and m xtyres of oil d et han

el chreiativg L panianish bt e Genot it i B s migsdIe Capsule
p(ﬁg? riodically observed for precipitation
(of gﬁgﬁ !Ialr at g&sl 00248] Table 26 shows results of
vi sual observation of oil sanples with 13 percent ww
T@&J}gnmrm@gﬁogb 18 days at 15 degrees C. Table 26-

ths| ga| St a | | | i BV of Eonnfl hr ate l A—-Mod-ures Of O |

andCER9LsHS| mwa@cw %|Et hqu ose(Fgh o

Nnhooryviat i ~An AN/~ o cp.psu es)4 Fa¥ullate G CI
105U ear

O0S Fénx)ﬁkrétu” ,\V‘y abCl jlial DUI Y L I Ul l:‘1.3€.)\

|

sottliplly © ox|4ot0Te Gea sqtut un64” d—trver Ql
CreaggsRiution E681014 2u ear—gotutT O 1% 002491 Tabl e 27
S opesEr t S Pf Vi SUgh ODSETvatiom qpypure oi
SANPERR 261 Er_ 18 daygoal 15 Jegrees gy labl e 27-
Physical Stabi ity of Fenofibrate tn Pure QT O

18- day observation Mvacet O ear solution E pax
1050TG Precipitation E pax 451 OTG Precipitation Cod
BEXAMIPLEI 19 Precipitation* E681010 Clear solution *=

el ke bttt bas Bl v R i T ghges

t@?@@ ?&Bﬁ@fﬁ? %d?\lxt?dﬁg%é‘f@ pleBSred @V§b§rﬁ€ntra°dcﬁmf|6'5trﬂg/ﬁﬁ in

rate s I zed in sone oil
iiﬁaOcﬁl DidA6DRRCH Gib200EhaRY mOmamwmr@ oTlmemﬂticms afese
For nul at

L Bt R R oAl b el R AT enogyge.

c aRﬁ)Qh@F’T%I@ 269w =hafsed vixehl siReatidiedt ¢l Snpleswith D8 percent
sever al enbodi nents of non-surfactant-containing

vi/ereshanot after 18alapeiptaky dngtees €abl e 28- Fenofi brate

fornul ati ons w t hout surfactant

Table 26- Physical Stability of Fenofibrate in Mixtures of Oil and Ethanol

Oll with 13 wt % Ethanol 18 -day observation
Myvacet ' Clear solution
Epax 1050TG Clear solution
Epax 4510TG | Clear solution
Cod Liver Oil ' Clear solution
E681010 Clear solution

[00249] Table 27 shows results of visual observation of pure oil samples after 18

days at 15 degrees C.

Table 27- Physical Stability of Fenofibrate in Pure Oil

Qil 18-day observation
Myvacet Clear solution
Epax 1050TG Precipitation
Epax 4510TG Precipitation
Cod Liver Oil Precipitation*
E681010 Clear solution

*= This sample did not form a 65 mg/mL solution at room temperature.

[00250] As suggested in the data above, ethanol appears to enhance the physical

stability of fenofibrate solubilized in some oils.
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Fenofi brate Concentration m/nmL 80 90 100 Fornmnul ation
Density (g/nmL) 0.912 0.918 0.914 Dose Volune (nL)
wQa2@4/017681 1.45 Ca sule Volunme (ni) 0.907 0. 8PSI/OS2085027806

E681010 dose (g) 1.31 1.16 1.02 DHA and EPA content
(g) 1.02 0.90 0.80 Total Om a-3 content (g) 1.14
1.01 0.89 Conposition- Mass Percent Fenofibrate 8.8
ﬁbd&NﬁqJ920E681010 79.2 78.3 77.3 FEthanol 12.0 11.9

2] Tabl e 29 describes several enbodi nents of
EﬂNﬁbUﬂ@E@H@@Mﬂu$nlng fenofibrate fornul ations. Table

f e forrrul tlons conpris urfact

FenQ T A8 Riund i Biient R P RER st as th b Famagpses.
méi@ by chpsiilel afd &iﬁﬁnﬁt 049453 TIDRSES YakHP& seidrhl
2.'07 1.81 1.61 Ca sule Vol une m_)103309060806

ERdimenty 9§ Bor- g;rfaptallmnt@mlrm fgnofitppia formplaimnscont ent
(g) 0.91 0.78 0.69 Total Omega-3 content () 1.02 0.88
0. 78 Conposition- Mass Percent Fenofibrate 7.5 8.6
Fpbls 281‘58‘8%8%@ fogpulgtionggvithog gurfsctantt hanol 13.9 13.7 13.6
Credvtib@l Contenfrat®onmd/m®) 0 | Span PO 99. 319180 9.]1 [ 00253]
Aoabll@iodDerdinsemihes a fendf iobiat e dos il @idon where the
Bob Mbiuhe (i) of  fenof i bratle 1.8 106i.6m/ hi 148 15 degrees
Cpsuleolastwh] f enof i brat d_09Ateht®#6i 6n0.7123 t he
formulation is 90. 6 ny/ A sihgle dose of [this
EGSitHdese (9n (two capsul eq) §3cl ndbis 882 granms of
BHA ap EPAgpytent (ghi s f ar mul 880 1l ar

L : 5
| Eotqh Paegar3comteh @) t o t hat 66 \iB420061 841 7699-89
PCT/US2005/ 027806 observiedin si-mtar—fofnul ati on
wi-t-H C"—‘“ms‘g%"t'wssfréfcﬁ'étm age—of—ethanag—{13-6ei ght
%66%?[ %@.Iﬁ) Tabl-e—30—Fenetlih '%te f,/..g:ggw agg%“ conpri si ng
reAw A BAaf ,-\..,-\4- 9 . .
Etianol® " ' 12.0 119 . 11.8

[00252] Table 29 describes several embodiments of surfactant-containing

fenofibrate formulations.

Table 29- Fenofibrate formulations comprising surfactant

Fenofibrate Concentration (mg/mL) 70 80 90
" Formulation Density (g/mL) 0.938 0.935 0.943
Dose Volume (mL) 2.07 1.81 1.61
V Capsule Yolume (mL) . 1'.033 0.906 0.806
E681010 dose (g) 1.17 1.01 0.89
DHA and EPA content (g) 0.91 0.78 0.69
" Total Omega-3 content (g) 102 0.88 0.78
Composition- Mass Percent
Fenofibrate 7.5 8.6 9.5
E681010 60.1 | 594 58.8
Ethanol 13.9 13.7 13.6
Cremophor EL 9.2 9.1 9.0
Span20 93 | 92 | 91

[00253] Table 30 déscribes a fenofibrate formulation where the solubility of
fenofibrate is 106 mg/mL at 15 degrees C. The actual fenofibrate concentration in the
formulation is 90.6 mg/mL. A single dose of this formulation (two capsules) includes

0.83 grams of omega-3 oil. This formulation provides similar emulsification to that
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Conponent Wi ght Percent Per Dose m (2 capsul es)
Fenofi brate 9.6 '145.0 E681010 63.4 957.6 Et hanol
WQ@2@608%899 Creno hor EL 9.0 135.9 Span 20 9. OPABESH05/027806
EXAMPLE 21 Solubility Studies at 4 and 15 degrees C
00254] Table 31 includes fenofibrate solubilit at a
ery g 4 SIYPGorgRIRIPa B Asreater DETeeRtreg ST afgaméé?-%welght
p-g?c%ﬁ. 31- Fenofibrate solubility in four fornul ations
at 47and 15 degrees C Fornul ati on Conposition (wei ght

ercent) Solubility (mg/nL) Formnul ati on E681010

hanal hor. EL._Span 20 4 deg C 15 deg C E 65.0
1%‘?gﬁgﬁ’?égr%ggﬁ"“%‘?‘fi’g‘pgsﬁ’g?‘ﬁ.aﬁtario. 0 10.0 10.0 72 167 G
64. 9 1@npodedt5 12 6| 7/0WeEhi PeregB (| 8 Psr A (ng) @ ApsARs)04
FeeANPEE 22 Physi cal [ St abi %6ty Characterizaf$8n [ 00255
BpaI® 32 i ncludes precipifition and resol B7Pization
ElthaﬁﬁiQ for two fenoflibratd%ormulbhtions. H3?2this |

r B , {i ons Wdrei nchbated—atls2) degrees
Span_20+ obsarvad for mraci niZt%t i an f §fanafildeds o Bnt h
ToaZ T AT T oo T vVOoOor T O7T PI A A | PI AT T OUTT T T oTTrTOTr T O0TrrtaAt U, Dot Tl
formulations J and K precipitated fenofibrate after 2

®IPIEA] owi ng such precipitation, the formul ations
re.brought to rqomtenperature and the duration for
Sr\gi‘%ml}fﬁt‘ﬂcgﬁsaﬂti4cﬂ¥d\/§§{g8{?§% ed. Formulation J took 2
d aE(ﬁ)ZFlﬂt TR YIS o fHRRAIJIHIRE @l & SfoWlidBd formulations at
formulation K took at least 7 days to resolubilize.
4raondrhfl degreem €. J and K were al so i ncubated at 15 degrees
C and did not precipitate after 14 days. Table 32-

Physical stability study of fenofibrate in two
Table s Fepofilypie soiugilifyiin foud formulekiesp eidiand BregropeC ht percent)

FOT Tl a1 on  Ep&gdhblddén Ebitstsidbn (#EBRAhEENGT € U PO RaGHilitydiafinL)
Eemuldsbn |J EaBL0Y0 1P. Eildnod Y. Grerophor BK [63pan20. D 946 @. 0 15degC
9067 WO 28670176926 PCT/ US2005/ 0278060 What 70s 115
cl aF ned |1 s:70.0 10.0 10.0 | 10.0 72 107
G 64.9 10.0 125 126 70 95
H 65.0 8.5 13.3 " 133 68 94
EXAMPLE 22

Physical Stability Characterization

[0025 5]' Table 32 includes precipitation and resolubilization times for two
fenofibrate formulations. For this study, both formulations were incubated at 4 degrees
C and observed for precipitation of fenofibrate. Both formulations J and K precipitated
fenofibrate after 2 days. Following such precipitation, the formulations were brought to
room temperature and the duration for resolubilization was observed. Formulation J
took 2 days to resolubilize at room temperature while formulation K took at least 7
days to resolubilize. Formulations J and K were also incubated at 15 degrees C and did

not precipitate after 14 days.

Table 32- Physical stability study of fenofibrate in two formulations

Formulation Compo.sitio.n (weight percent)
Formulation E681010 Ethanol Fenofibrate Cremophor Span 20
EL
J 58.9 136 9.3 9.1 9.1
K ‘ 63.3 9.0 9.6 ‘ 9.0 9.0
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1. Aliquid formulation conprising fenofibrate
di ssolved in a vehicle conprising an onmega-3 ester or
worwgaiBal kyl ester and an al cohol, wherein: PEEUS2005/027806
formul ation conprises (i) about 5 %to about 20 % by
meight of fenofibrate; (ii) about 55 %to about 85 %
t of an omega-3 ester or omega-3 al kyl ester;
il)icg\m)@dlss %to about 20 % by wei ght of an
aIcohoI and (iv) about 5 %to about 25 % by wei ght of
a surfactant 2. The liquid formulation of claim1,
Wher eA Miguflefosatlehion édprfing RAofiRaR{diloRee ih A velible comprising
vehicle is about 50 ng/nL to about 200 nmg/nmi. 3. The
91 QJueER-1 etFhar e legtenaud, anpeqhel, hereinslbe Farmadation

ERIRLSEPAENC 208 BB 7 SR oty G AR i

dboungd %tb;lov:elght «fl aai dme’ga -6t e nmhgm atlm aster; eﬁ;lp &lbougS % to
3 a ester a.ratio from about
2oy ?Q)%atfﬁ’o%i%lgﬁt of ansﬂcotiﬁi apd g ab%é r(aFOa%hoah%% BY weight of a

JrfaWRr €i n the onega-3 ester or onega-3 al kyl ester
has a ratio of EPA:DHA from about 10:1 to about 5:1.
6. A nethod of increasing the solubility of

" Conpt T iruSRar Fan f, whers B REHBE Githe FhoRPrre n
O QEIRLIB id 4D 90 Hd/hi ty a@cfut@@@ﬁfg_rlﬁLat e is increased by

at |east about 50 percent he net hod of claim®6,
wherein the onega-3 oil is an onega 3 ethyl ester. 9.

3}:86 rl?rﬁeutl(ﬁ}oamo %.tlrér}’l of cl\é'hggrl i?\Iwe?rgtlnn httf: hocrglh aéughscf)r%tpﬁges%PA and
DHmnlaaamofuﬁonah@ytet&eaﬁatbmmo 1@ abRi090 petOe &k GRAhtbY

wei ght of the total formulation. 68 WO 2006/017692

PCT/ US2005/ 027806 11. A liquid formulation conprising

enof 2 | : ] Wl
S SRRt b RS o OB Ayl
afer bhea ratib bf BRAeDEIAfrbmesboori: &ind aladui 1. of fenofi brate

is between about 60 ng/nL and about 170 ng/nL. 13.
The liquid formulation of claim1l1l, wherein the

gonc etl{er lﬁfdl@fbrﬁﬁllaftt%ﬁ oF bl*ﬁfrﬁ‘tl ewh&embtﬁé \9@1@ Ba-8Ree} or7c9ne ga-3 alkyl
ng/ mL and” about iquid formul ation
asfer bhsa ratio bf EEbﬁeDéimfrom@boumﬁbhtcmhotubﬁ lof fenofibrate
is between about 75 ng/nL and about 100 ng/ni. 15.
The liquid formul ation of claim 11, wherein said
d.iquiAl Iﬁeﬂ{dﬂlﬂfﬁﬁér%lﬂg&he shiapiliepdt fén@ﬁlﬁﬁ?ﬂe@n ah oflReAB ofl
degrees C for 8 weeks. 16. The |iquid fornmulation of
comprising rddiggenaieohshiosaid auggs-F ot-nul ation i s
physically stable at about 15 degrees C for 2 weeks.

7. The method of claim 6, wherein the solubility of fenofibrate is increased by at

least about 50 percent.

8. The method of claim 6, wherein the omega-3 oil is an omega-3 ethyl ester.

9. The method of claim 6, wherein the alcohol is ethanol.

10.  The method of claim 6, wherein the alcohol comprises from about 5 percent to

about 20 percent by weight of the total formulation.
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17. Aliquid formulation conprising fenofibrate,

onega-3 oil, and ethanol. 18. The liquid fornulation
wo@tooslogien2 17, wherein the omega-3 oil is an onegEUS2005/027806

ethyl ester. 19. The liquid formulation of claiml17,

wherein the concentration of fenofibrate is between

about 60 ng/nL and about 170 ng/nL. 20. The liquid

1f.0r MA A&k Porglul &l Al BbfisingTed SHbat BEd 6RBELB bIIahORIhe

fenofibrate is between about 70 ng/nL and about 140

ongiad3. 0ibis an Pinegh-Bepthiyd efter. nul ati on of claim 17, wherein

the concentration of fenofibrate is between about 75

ng/ mL and about 100 ng/ni. 69 WD 2006/ 017692

1BCT/ Upe GiabidXerB@atior2df cldifel 1, iveHétddn tHer douteaitiaBion 6f feabAbrate is

17, wherein said liquid formulation is chemcally

betvegsh abeut 6Qpag/mlimdpbgreEd meimdy. 8 weeks. 23. The

liquid forrmulation of claim17, wherein said liquid

formulation is physically stable at about 15 degrees

18. f oIThe liyarkfsrmuldtionl bclhin Ui, dvHeeitheadoncentiation bhifemofitrate is

further canprising a_surfact a)wt. 25. The liquid

bebyssniabeytoN me/md; adabout 140heg@in sai d surfact ant

conprises |less than about 20 % by wei ght of said

liquid formulation. 26. The liquid formnulation of

1¢l ai rihe Tiquidhferreulativihef ¢lainniil, atliecsin thee®noottratiompfifemofibrate is

surfactant, 27. A ljquid formulation conprising about

betyveeg aba, 75 I%@“%W?%@Pb}&o IBE)J omega-3 ester oil,

about 5 to 20 % by weight of a C1 to ¢4 al cohol, and a

fenofibrate concentration of fromabout 60 to 170
18y/ mThatliqpil igeguleten of claig 1ITivéderdinsdid lipidnntmaelaen isf

oPr Bl e B R 4D Bt D BB 3 g bes ' 20

The liquid fornulation of claim27, wherein the
fenofi brate concentration is fraom about, 60 to about

1900 ridediquist fopsulgien abdaim 1 Bovherein sajd liguidfernvlationis

| .Sl 511 ,ght of an onega-3
19 glg{fga[rliy?lt{lﬁ%%%%gﬁ% gjn%%%???r%g%%é}gé%égg%t ration of from
about 100 to about 140 ngy/nL at 25 degrees C. 31. The
Liquid farnulation of c]aim30, wherein jh,
Wenor KSHAo RO RS Erotitreih oesics Todnd shantht
120 ng/ nL at 25 degrees C. 32. The liquid fornulation
of claim3Q wherein the fenofibrate concentration is
118r omBhiediguidifotmulatiad ofitlaiba 07, iwjlendin dte dBegaclyoid san@mezn-3

VO, 2006/ 017692 PCT/ US2005/ 027806
ethyl ester.

19.  The liquid formulation of claim 17, wherein the concentration of fenofibrate is

between about 60 mg/mL and about 170 mg/mL.

20.  The liquid formulation of claim 17, wherein the concentration of fenofibrate is

between about 70 mg/mL and about 140 mg/mL.

21.  The liquid formulation of claim 17, wherein the concentration of fenofibrate is

between about 75 mg/mL and about 100 mg/mL.
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S.S. A polynorpn or renonnrate, wherein the pol ynorph

is characterized by a powder X-ray diffraction
WQattbeLTeIZoNpri si ng peaks expressed in terns oPCRUBIIEH/ER7806

angl es, wherein said X-ray diffraction pattern

Rl e S SR Rk SRS

cBE&RICRIY StaBle ROYBIRK 40dE@¥es dithfd R6d1son pattern
substantially as shown in Figure 8. 35. Aliquid

formul ati on conprising fenofibrate dissolved in a

245t enE NG oTWBRan STURE BT arher St oy BT G
pEOTPAlIySefbld ht)abstOLs ddprdds (fob k20 % by wei ght  of
fenofibrate (ii) about 55 %to about 85 % by wei ght

of an onega-3 ester or onega-3 alkyl ester, and (iii)

bou 9% . % ' I (b
Hne J5p IGhidvolRaHggBe ity L BkofialuSiRnd )
fromabout 50 ng/nL to about 200 ng/nL at 25 degrees

C, and (c).the ljiquid fornulation does not contai.n
Rur f Jé‘FgWP!d fggmulatipehdainbth tvherin srjd gutpantand gpmprises fess than

BRI J‘%Wo%ﬁ ilqufd BRALBHGRTPT | Si ng
aadmz(g)l s(f?)grv};rll to tﬁelqpat}ﬁent 611 t herapeutically
effective anount of a liquid fornmulation of claiml.

7...A nmethod aof .treati.ng ati.ent suffering fro .
2Ry e BB A hi Il » AR TGP HE e @0 onizin
sBahdisnt a therapeutically effective amount of a liquid
formulation of claim11l. 71
27. A liquid formulation comprising about 55 to about 85 % by weight of an
omega-3 ester oil, about 5 to 20 % by weight of a C; to C4 alcohol, and a fenofibrate
concentration of from about 60 to 170 mg/mL at 25 degrees C.

28.  The liquid formulation of claim 27, wherein the fenofibrate concentration is

from about 60 to about 120 mg/mL at 25 degrees C.

29.  The liquid formulation of claim 27, wherein the fenofibrate concentration is

from about 60 to about 100 mg/mL at 25 degrees C.

30. A liquid formulation comprising about 65 to 90 % by weight of an omega-3
ester oil and a fenofibrate concentration of from about 100 to about 140 mg/mL at 25

degrees C.

31.  The liquid formulation of claim 30, wherein the fenofibrate concentration is

from about 100 to about 120 mg/mL at 25 degrees C.

32. The liquid formulation of claim 30, wherein the fenofibrate concentration is

from about 120 to about 140 mg/mL at 25 degrees C.
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33. A polymorph ot renotnibrate, wherein the polymorph is characterized by a
powder X-ray diffraction pattern comprising peaks expressed in terms of 2-theta angles,
wherein said X-ray diffraction pattern comprises peaks at 12.51, 15.43, and 19.13

degrees.

34.  The polymorph of claim 33, wherein said polymorph exhibits a powder X-ray

diffraction pattern substantially as shown in Figure 8.

35. A liquid formulation comprising fenofibrate dissolved in a vehicle comprising
an omega-3 ester or omega-3 alkyl ester and an alcohol, wherein:

(a) the formulation comprises (i) about 5 % to about 20 % by weight of fenofibrate (ii)
about 55 % to about 85 % by weight of an omega-3 ester or omega-3 alkyl ester, and
(iii) about 5 % to about 20 % by weight of an alcohol;

(b) the solubility of the fenofibrate in the vehicle is from about 50 mg/mlL to about 200
mg/ml at 25 degreés C; and '

(c) the liquid formulation does not contain a surfactant.

36. A method of treating a patient suffering from hyperlipidemia comprising
administering to the patient a therapeutically effective amount of a liquid formulation

of claim 1.
37. A method of treating a patient suffering from hyperlipidemia comprising

administering to the patient a therapeutically effective amount of a liquid formulation

of claim 11.
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