3 i e ® A . R

Indusériay Comercio
SUPE“‘RIN'IE‘\ENDENCIA

\,
e

Delegatura de propiedad Industrial},
Divisién de Nuevas Creaciones

BT T PG
. - soLICITUD

PATENTE DE INVENCION

" o, O 2}00
21. EXPEDIENTE No.

FORMULACTONNES D¥ AGTNTT iC.’Z’I VO METODOS DE FABRT CACTON ¥
54. TITULO : 1 . . .

Organizacion y
Digitalizacion CSA Lida

METODOS DEUSO

a ) AB1E 9/16

*'31 CLASIFICACION INTERNACIONAL :
o MUTUAL PHARNACEUTTCAL COMPANY INC.
71. SOLICITANTE . . S

PHILADELPHI A? PENHISYLVANIA ESTADOS UNT Das

DOMICILIO

D°LIA MARTA RODRIGUEZ D ALZMAN

74. APODERADO

- ZNERO 5, 2009

2%.{‘BOGOTI'\, D. C.,

(FORMA P-10)

Tl ot T



.

=

Industria y Comercio -,

roo=

SUPERINTENDENCIA

SUPLRINTENDENCIA DE INBUSTRIA Y COMI:RCIO !

lIIIIlIllIII!lIIIIIIIIlIIIlIIIllllllllllllllllilllll i

Fecha: 2009 01 06 14 45 38 De 2020 NU R
Tra. 11 PATENTEIYN N RsCona
& Act. 411 PRESENTACION

— L

Eve: 378 FASENACIONAL!
Foiios: 219

— e -

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL
SOLICITUD DE REGISTRO DE:
1
] Patente de Invencion O Patente Modelo de Utilidad.
] Capitulo | O Capitulo Il
IDENTIFICACION
2 Nombre: MUTUAL PHARMACEUTICAL
COMPANY, INC. } C.C. NIT
SOLICITANTE Direccion: 1100 Orthodox Street, Philadelphia,
(71) PA 19124 Estados Unidos de América C.E. Otro
‘ Nacionalidad o domicilio: Philadelphia,
Pennsylvannia, Estados Unidos de América Cual
Lugar de Constituciéon: Pennsylvannia, Estados | Nimero
Unidos de América
IDENTIFICACION
3 Nombre: DILIA MARIA RODRIGUEZ
D°'ALEMAN c.C NIT: L]
REPRESENTANTE
O APODERADO | Direccion: Carrera 11 N°. 86-53 Piso 6 Bogota
(74) D.C., Colombia ce. [] otro L[]
Teléfono: 6181088 Fax: 6350824 NUMERO: 41.654.882
E. Mail: info@clarkemodet.com.co TP: 20824 CSJ
|| 4 Nombre: VER LISTA ANEXA
| INVENTOR(ES) Direccion:
(72)
Nacionalidad o domicilio:
5 PCT (86)

Solicitud Internacional No. PCT/US2007/014818 Fecha Junio 26 de 2007

Publicacion Internacional No. WO 2008/002568 A2 Fecha Enero 3, 2008

6 {ituio (54) FORMULACIONE"S DE AGENTE ACTIVO, METODOS DE FABRICACION, Y

MET@DOS DE Uso

. (\f w«’\

__..__..\‘,. —_

7 Clasificacion InternaCIonaI (51) A61K 9/16, A61K 9/14, A61K 31/216

(33) Pais de Origen (32) Fecha (31) Nimero de Solicitud
8 Prioridad
Estados Unidos Junio 26, 2006 60/805.823
ss Il n~o [ =

11| 9 Comprobante de pago No. 08-98,811y 08-96,177 de 18 y 12 de diciembre de 2008
|| respectivamente.




-
o

ANEXOS

Comprobante de pago de la tasa de presentacién de la solicitud

Documento que acredita ia existencia y representacion legal cuando el solicitante sea persona juridica
Poderes si fuese el caso

Documento de cesién del inventor al solicitante o a su causante

Declaraciones

Copia de la solicitud internacional (Resumen, descripcion, reivindicaciones, dibujos)

Traducci6n de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones, dibujos)

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de examen preliminar (IPER)
Traduccion del examen preliminar internacional efectuado por la IPEA

De ser el caso copia de contrato de acceso.

De ser el caso documento que acredite la licencia o autorizacion de uso de conocimientos tradicionales de las
comunidades indigenas.

De ser el caso certificado de deposito del material biologico

Arte final 12x12.

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero por el mismo
titular o su causante, relacionadas parcial o totalmente con la invencion de esta solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional

B0 OO0 OOoQ0OO0OEeEEd000O0 .

Otros: Pct Request, Opinion escrita

11 FIGURA CARACTERISTICA

12  Solicito la concesion de la patente,

/ /‘

NOMBRE : DILIA RODRIGUEZ D'ALQAN

e e

C.C. 41.654.882T.P.2D824CSJ

As. P-2087




. s..
Z_ i
22
o m 3 " [ove I oy
—_— Z =
o no P2l = el BB
4 x o boal i o i S o
[V — Q< | .l = & 2B
S = Iz R = 2 | =5
b - = =
Q me—— 2w [ 1 e - _ =)
— O - o S g
O ==9 Zy i 1 s
s =2 S5<2 ] @ Do =
—_—C Wy i b = -
q RS O h =
= T
= o aM= - _
) o 249 |
3 S oy _ -
S g O S Lo !B _
2 = o ! ) &
2 1 ! | P i
,_ 3 ] | - L
=4 | 2] =
O @ © O o =
A 7 4 o) m ——d " =
< s s k! = | "
G s X . - _
> wmms oS “
d T S 2 _
A olz4 o _
b osSL® v & _ _
2 > 550 o 2 "
= (oIR8 WR. : =t 5 !
z ==z 8o s 7 n
z - (X
Z SR L F “
N o= ~ L i :
o F-aa o HE = i
x S ol ot [ o
¢ £ had i = _
(%) . = g H = _
A ! ek
s 1
- [lowen
t =
= ] 1 1ad
e 1 ] o
[ 1 =
b g
"L 1 _.mu - -
s 1
i " “ us
e F] i =
- " “
o “ w3z H
v s H
- = i
el H
- [ ] ==} :
e :
L) _
e 5 = _
& 1 =] ) “
Y Ll 1
= At 1 ...Hw =3 I _
<l (-3 i -t “ |
. - L2 Fd b |
- oy [ = - ! !
et i = - | -
oy O { ' |
3 o i i _
Py 1 1 i
cee o bad | | _
e | ] 5 _
& ! ! Fe] H
-1y 2
1l " vnw “ n\ﬁ.u “
g <3 i
L | " Mﬁ " i | |
[ Do = | |
ao e o 1 ey _ i bl
1o 5 | _ E
. PE L E LB
=N & ! H oo
| \ fria] { H 03
- ! ! 3 i ! £
= 1 1 = _ i -
<k i i & | | 2
w3 i i = _ =
i 1 b : “
u 1 1 i
£ i | ] |
[ ! £y = =
wemd 1 ] e .M.L”. _ 0
5 i i ; = _
o ! ! - s | Z
s ) : .
st Do Y =i :
[ [ e = £
s} T € Gy B
bl B R
© I i S &
= . P oy ]
ol = P & _ _
= i = i e i H
0 | S ! s Tvu i ey
G 1L Powd | & = |
o | .. 5
] oot




SUoliiulun run

Lve A e

SUPERINTENDERCIA DE IHDUSTRIA Y COMERCI

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

ROt DICINE 12 2w L D
0. 09-000700- -00000-0000

Fecha: ‘.009-01-06 14:45:38  Dep. 2020 NUECREACIONI
" Tra. 11 PATENTEIYIl Eve: 378 FASENACIONALI

Act. 411 PRESENTACION Folios: 219

Pty CONSIGHNACITON pigy

DEROSITARTE TIFG FRED BEHCO CUENTA Ro. PAGD FECHA PGO vr. PRB0
CLARKE HODET ¥ CO. COLOMBCONGIGNACION  BAHCD DE BOBOTA 062754387 97803388 11/12/2008 34,925,000.00

CAHT, RENTISTICO CONCERTR TOTAL DONCERTD

RN o H 1 i
1 50005-01-09 O7TROS SERVICIOS BE PROPIEDAR 1 79 [7TROS SERVCIDS ADMINISTRATIVES
TOTAL %
' 50H:  CIENTO VEINTE RIL PESEOS

ESTA CERTIFICACION BE EXC
COHO PARTE DE LA CANCELACE




INVENTORES

1.) ARNOLD, Kristen,
104 Rice Drive, Morrisville, PA 19067, Estados Unidos de América

2.) FENG, Hengsheng,
1 Forage Lane, Cherry Hill, NJ 08003, Estados Unidos de América

3.) NIELSEN, Kurt, R.
9 Feldspar Drive,Chadds Ford, PA 19317, Estados Unidos de América



w0 2008/002568 A2 I | VA 00 )00 00 00 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

\ 0 0 00 00 A O

(10) International Publication Number

WO 2008/002568 A2

(19) World Intellectual Property Organization f v
International Bureau \

(43) International Publication Date
3 January 2008 (03.01.2008)

(51) International Patent Classification: FENG, Hengsheng [CN/US]; 1 Forage Lane, Cherry Hill,
AG61K 9/16 (2006.01) AG61K 31/216 (2006.01) NJ 08003 (US). NIELSEN, Kurt, R. [US/US]); 9 Feldspar
AG6I1K 9/14 (2006.01) Drive, Chadds Ford, PA 19317 (US).

(74) Agent: REIMER, Leah, M.; Cantor Colburn Llp, 55 Grif-

(21) International Application Number: : ¢
~Bloomfield, CT 06002 (US).

PCT/US2007/014818 fin Road Sow

(22) International Filing Date: 26 June 2007 (26.06.2007)

ili e Fnglish
(25) Filing Language Englis Y CU.CZ. DE. DK, DM, DO, DZ, EC, EE, EG.
(26) Publication Language: Englis " GD. GE, GH, GM, GT, HN, HR, HU, ID, IL,

. KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
(30) Priority Data: LR XS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,

60/805,823 26 June 2006 (26.06.2006)
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,

(71) Applicant (for all designated States except US): MU- T1.TM, TN, TR, T, TZ, UA, UG, US, UZ, VC, VN, ZA,

TUAL PHARMACEUTICAL COMPANY, INC. M, ZW.
[US/US]; 1100 Orthodox Street, Philadelphia, PA 19124
(US). (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH.
(72) Inventors; and GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(75) Inventors/Applicants (for US only): ARNOLD, Kristen ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, T1, TM),
[US/US]; 104 Rice Drive, Morrisville, PA 19067 (US). European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, I,

[Continued on next page]

(54) Title: ACTIVE AGENT FORMULATIONS, METHODS OF MAKING, AND METHODS OF USE

(57) Abstract: Active agent compositions comprising active agent

Sodum mwv:n%%me particles having an effective average particle size of less than 2000
Denamured Aloshol 5034 ran, wherein the compositions comprise a particle sequestrant are dis-
N £ / closed. Compositions having an effective average particle size of less
N\ € . .. . -
N than 2000 nm, wherein the compositions comprise no added surfac-
f—l"“"ﬂ*"‘"*' I onorrets Suspens J tants, phospholipids, or combinations thereof, are also disclosed. In
T some embodiments, the active agent is fenofibrate. In other embodi-
. £2 // ments, the fenofibrate compositions are in a treatment form that that
\EE S/ is bioequivalent to TriCor® 145 mg or 48 mg.
L Granyiation Suspansion J
N
\\ IO /,4
N/

.
[ﬂbaslc Caictum Prosphato USP (A-Tab, Powder) }—-— [‘)——.J
|

intormediale for Fenofdrats Tabkts l

Croscarmeliosa Sodwm, NF (Ac-OrSal)
Dibaslc Calcium Phoaphate USP (A-Tab, Powder)

L___[ L—
Magnosium Stearsts
[ Fenofibrate Final Blend

e m—

Y § s

\, F] s

g /
N\ &
N2
/

Fenofbrats Toblats ]




o®

o

wO 2008/002568 A2 MMM NN 0 0 AR AL A

FR, GB, GR, HU, IE, 1S, IT, LT, L.U, LV, MC, MT,NL,PL, For two-letter codes and other abbreviations, refer to the "Guid-
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ1, CF, CG, CI,CM, ance Notes on Codes and Abbreviations" appearing at the begin-
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). ning of each regular issue of the PCT Gazette.

Published:

—  without international search report and 1o be republished
upon receipt of that report ’



o®

on

WO 2008/002568 PCT/US2007/014818

ACTIVE AGENT FORMULATIONS, METHODS OF MAKING, AND METHODS
OF USE

CROSS REFERENCE. TO RELATED APPLICATION

This application claims priority from U.S. Provisional Application Ser. No.

60/805,823 filed June 26, 2006, which is hereby incorporated by reference in its entirety.
BACKGROUND

[0001] Bioavailability means the extent and/or rate at which an active agent is
absorbed into a living system, or is made available at the site of physiological activity. Many
factors can affect bioavailability including the dosage form and various properties of the
active agent and/or dosage form, e.g., dissolution rate of the active agent. Poor
bioavailability is a significant problem encountered in the development of pharmaceutical
corr;xpositions, particularly those containing an active agent that is poorly soluble in water. '
Poo:rly water-soluble active agents can be eliminated from the gastrointestinal tract before
being absorbed into the circulation. It is known that the rate of dissolution of a particulate

active agent can increase with increasing surface area, i.e., decreasing particle size.

[0002] Fenofibrate is an example of an active pharmaceutical agent with poor water
solubility. Fenofibrate, 2-[4-(4-chlorobenzoyl) phenoxy]-2- methyl-propanoic acid, 1-
methylethyl ester, is used in the treatment of endogenous hyperlipidaemias,
hypercholesterolaemias, and hypertriglyceridaemias in adults. The preparation of fenofibrate
is di;sclosed in U.S. Pat. No. 4,058,552. Fenofibric acid, the active metabolite of fenofibrate,
pro&uces reductions in total cholesterol, LDL cholesterol, apolipoprotein B, total triglycerides
and triglyceride rich lipoprotein (VLDL) ih treated patients. Also, treatment with fenofibrate
results in increases in high-density lipoprotein (HDL) and apoproteins apoAl and apoAllL
Proi:onged treatment with fenofibrate at the rate of about 300 to about 400 mg per day makes
it péssible to obtain a reduction in total cholesterol of about 20 to about 25%, and a reduction

in the levels of triglycerides of about 40 to about 50%.
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[0003] The poor water solubility of fenofibrate can limit its absorption in the

gastirointestinal (GI) tract. To remedy this problem, research groups have tried a multitude of

strategies including, for example, micronized fenofibrate formulations, the combination of
fenofibrate and vitamin E, the use of diethylene glycol mono¢thyl ether (DGME) as
solubilizer, and the combination of fenofibrate with one or moré polyglycolyzed glycendes.
An(?)ther approach has been to employ nanoparticulate fenofibrate. The pharmacokinetics
parameters for nanoparticulate fenofibrate formulations, commercially available from Abbott
as TriCor® 145 mg and 48 mg, are reportedly not significantly affected by the fed or fasting

state of the subject.

[0004] The present invention addresses the need for improved fenofibrate
compositions, particularly treatment forms comprising compositions that are bioequivalent to

the currently marketed dosage forms.
SUMMARY

[0005] In one embodiment, a fenofibrate composition comprises fenofibrate
nanoparticles having an effective average particle size of less than 2000 nm, wherein the

composition comprises a particle sequestrant.

[0006] In another embodiment, a fenofibrate composition comprises fenofibrate .
nanoparticles having an effective average particle size of less than 2000 nm, whereiﬁ the
comiposition comprises a particle sequestrant, wherein the composition exhibits a ratio of a
logarithmic transformed geometric mean AUCy.of the composition administered in a non-
fastéd state to a logarithmic transformed geometric mean AUCy. of the composition
administered in a fasted state of within about 0.80 to about 1.25, and a ratio of a logarithmic
transformed geometric mean Crax Of the composition administered in a non-fasted state to a
logarithmic transformed geometric mean Cpyy of the composition administered in a fasted

state of within about 0.80 to about 1.25.

[0007] In yet another embodiment, a fenofibrate composition comprises fenofibrate
nanoparticles having an effective average particle size of less than 2000 nm, wherein the

composition comprises a particle sequestrant, and wherein the composition has less than a
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259, difference in both the AUCq.o and the Crnax when measured under fasted compared to

non-fasted conditions.

[0008] In another embodiment, a composition comprises fenofibrate nanoparticles
having an effective average particle size of less than 2000 nm, wherein the composition
comprises a particle sequestrant, and wherein the AUC,.; is within a lower confidence interval
limit of 80% and an upper confidence interval limit of 125% of 144652 hr*ng/ml, the AUC,.
i~ is within a lower confidence interval limit of 80% and an upper confidence interval limit
of 125% of 167445 hr*ng/ml, and the Cpay is within a lower confidence interval limit of 80%
and an upper confidence interval limit of 125% of 10485 ng/ml.

[0009] In one aspect, a fenofibrate composition comprises fenofibrate nanoparticles
having an effective average particle size of less than 2000 nm, wherein the composition
comprises no added surfactants, phospholipids, or a combination thereof, and wherein the
comiposition exhibits a ratio of a logarithmic transformed geometric mean AUCo.c of the
composition to a logarithmic transformed geometric mean AUCy.0f a reference drug of
within abouf 0.80 to about 1.25 and a ratio of a logarithmic transformed geometric mean Crmax
of the composition to a logarithmic transformed geometric mean Cpax of a reference drug of
within abdut 0.80 to about 1.25; wherein the reference drug is the reference drug product of
NDA #021656.

[0010] In another aspect, a fenofibrate composition comprises fenofibrate
nanoparticles having an effective average particle size of less than 2000 nm, wherein the
composition comprises no added surfactants, phospholipids, or a combination thereof, and
wherein the composition comprises a particle sequestrant, wherein the composition exhibits a
ratio of a logarithmic transformed geometric mean AUCy. of the composition administered
in anon-fasted state to a logarithmic transformed geometric mean AUCy. of the composition
administered in a fasted state of within about 0.80 to about 1.25, and a ratio of a logarithmic
transformed geometric mean Cpyx of the composition administered in a non-fasted state to a
logarithmic transformed geometric mean Crmax of the composition administered in a fasted

statée of within about 0.80 to about 1.25.
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[0011] In another aspect, a fenofibrate composition comprises fenofibrate
nanoparticles having an effective average particle size of less than 2000 nm, wherein the
composition comprises no added surfactants, phospholipids, or a combination thereof, and

whérein the composition has less than a 25% difference in AUCo. and Crmax When measured

under fasted compared to non-fasted conditions.

[0012] In yet another aspect, a fenofibrate composition comprises fenofibrate
nanoparticles having an effective average particle size of less than 2000 nm, wherein the
composition comprises no added surfactants, phospholipids, or a combination thereof, and
whérein the AUCo.t is within a lower confidence interval limit of 80% and an upper |
confidence interval limit of 125% of 144652 hr*ng/ml, the AUCs. is within a lower
confidence interval limit of 80% and an upper confidence interval limit of 125% of 167445
hr*x?)g/ml, and the Cax is within a lower confidence interval limit of 80% and an upper

confidence interval limit of 125% of 10485 ng/ml.

[0013] In another embodiment, an active agent composition comprises active agent
particles having an effective average particle size of less than 2000 nm, wherein the active
agent nanoparticles and a particle sequestrant are disposed on an inert core particle, and
whérein the particle sequestrant is a pH-sensitive copolymer having both hydrophobic |

(meth)acrylate units and acid-soluble (meth)acrylate units.

[0014] In another embodiment, an active agent composition comprises active agent
nanoparticles having an effective average particle size of less than 2000 nm, wherein the
active agent nanoparticles and a particle sequestrant are disposed on an inert core particle,
wherein the composition comprises no surfactants or phospholipids, and wherein the active

agent composition redisperses in a biorelevant medium.

[0015] In another embodiment, an active agent composition comprises active agent
nmopﬁiclcs having an effective average particle size of less than 2000 nm, wherein the
active agent nanoparticles and a particle sequestrant are disposed on an inert core particle,
and wherein the particle sequestrant is a pH-sensitive copolymer having both hydrophobic
(meth)acrylate units and acid-soluble (meth)acrylate units, wherein the composition is

bioequivalent under fasted and non-fasted conditions, wherein the composition exhibits a

) O
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rati6 of a logarithmic transformed geometric mean AUCo..of the composition administered
in a non-fasted state to a logarithmic transformed geometric mean AUCo... of the composition
administered in a fasted state of within about 0.80 to about 1.25, and a ratio of a logarithmic
transformed geometric mean Cpax of the composition administered in a non-fasted state to a
logarithmic transformed geometric mean Crmax of the composition administered in a fasted

state of within about 0.80 to about 1.25.

[0016] In another embodiment, 2 method of improving the bioavailability of an active
agent comprises administering an active agent dosage form, the active agent dosage form
comiprising active agent nanopafticles having an effective average particle size of less than
2000 nm, wherein the active agent nanoparticles and a particle sequestrant are disposed on an
inert core particle, wherein the composition cbmprises no surfactants or phospholipids, and

wherein the active agent composition redisperses in a biorelevant medium.

[0017>] These and other embodiments, advantages and features of the present

invention are illustrated by the Figures, Detailed Description, and Examples that follow.
BRIEF DESCRIPTION OF THE FIGURES

[0018] Figures 1-11 are individual plots of plasma concentration versus time for

individual subjects.

[0019] Figure 12 shows the linear squared mean average plasma concentration versus

time for all 11 patients compared to TriCor®.
[0020] Figure 13 is a flow chart showing a method of producing fenofibrate tablets.

[0021] Figure 14 shows the particle size distribution of a fenofibrate suspension at an

initial time point, shortly after milling.

[0022] Figure 15 shows the particle size distribution of a fenofibrate suspension at 3

days at room temperature.

[0023] Figure 16 shows the particle size distribution of a fenofibrate suspension at 7

days at room temperature.

/1
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[0024] Figure 17 shows the particle size distribution of a fenofibrate suspension at 12.

dayé at room temperature.
DETAILED DESCRIPTION

[0025] Disclosed herein are compositions and methods for novel fenofibrate dosage
forms which are also applicable to other substantially water-insoluble active agents. The
oral dosage forms are based on nanoparticulate active agents. In some embodiments, the
nanoparticulate active agents are in combination with a particle sequestrant, which provides
redispersibility of the active agent after dosing, In one embodiment, the dosage formisina
trea.tment form that comprises fenofibrate or fenofibric acid, and that is bioequivalent to

commercially available nanoparticulate fenofibrate tablet formulations.

[0026] An “active agent” means a compound, element, or mixture that when
administered to a patient, alone or in combination with another compound, element, or
mixture, confers, directly or indirectly, a physiological effect on the patient. The indirect
physiological effect can occur via a metabolite or other indirect mechanism. When the active
agent is a compound, then salts, solvates (including hydrates) of the free compound or salt,
crysialline forms, non-crystalline forms, and any polymorphs of the compound are
contemplated herein. Compounds can contain one or more asymmetric elements such as
stereogenic centers, stereogenic axes and the like, e.g., asymmetric carbon atoms, so that the
con{pounds can exist in different stereoisomeric forms. These compounds can be, for
example, racemates or optically active forms. For compounds with two or more asymmetric
elements, these compounds can additionally be mixtures of diastereomers. For compounds

having asymmetric centers, all optical isomers in pure form and mixtures thereof are

encompassed. In addition, compounds with carbon-carbon double bonds can occur in Z- and.

E- forms with all isomeric forms of the compounds. In these situations, the single
enantlomers i.e., optically active forms can be obtained by asymmetric synthesis, synthesis
from optically pure precursors, or by resolution of the racemates. Resolution of the
racemates can also be accomplished, for example, by conventional methods such as
crystallization in the presence of a resolving agent, or chromatography, using, for example a
chiral HPLC column. All forms are contemplated herein regardless of the methods used to

obtain them.

/12
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[0027] In one embodiment, the active agent is a substantially water insoluble active

agent such as, for example, fenofibrate, oxcarbazepine, metaxalone, acetyl digoxin, acyclovir

analogs albendazole, albendazole sulfoxide, alfaxalone, alprazolam alprostadil, altretamine,
armlonde amlodarone aminofostin, amlodipine besylate, anipamil, antithrombin III,
apre{pltant, atazan_awr sulfate, atenolol, acetylsalicylate; atorvastatin calcium, azxthromycine,
azidothymidine, atovaquone, bexarotene, beclobrate, beclomethasone, belomycin,
benzafibrate, benzocé.ine and derivatives, beta carotene, beta endorphin, beta intcrferbn,
bezafibrate, bicalutamide, binovum, biperiden, bosentari, brimonidine, bromazepam,

brorhocryptine, bucindolol, buﬂomedil,'bupivacaine, busulfan, ampothecin, benztropine

- mesylate, bupropion, cadralazine, camptothesin, candesartan, canthaxanthin, captopril,

carbamazepine, carboprost, _cefa]exin, cefalotin, cefamandole, _ccfazedonc, cefdinir,
cefluoroxime, cefinenoxime, cefoperazone, cefotaxime, cefoxitin, cefsulodin, ceftizoxime,
chlorambucil, chrorﬁoglycihicv acid, ciclonicate, ciglitazone, cilostazol, ciprofloxacine,
citalopram, clarithromycin, clonidine, clopidogrel bisulfate, colesevelam hydrochloﬁde,
cortexc_)lone, corticosterone, cdrtisol, cortisone, cyclosporin A and other cyclosporins,
cyclophosphamide, cytarabine, cabergoline, cerivastatin, éhlorpr_bmazine, cisapride,
yclobenzaprine, cyproheptadine, ceftazidime, cefuroxime, duloxetine, desocryptin,
deségestrel, dexamethasone esters such as the acetate, dezocirie, diazepam, diclofenac,
dideoxyadenosine, dideoxyinosine, digitoxin, digoxin, dihydroergotamine, dihydroergotoxin,
diltiazem, dopamine antagonists, doxorubicin, delavirdine, desmopressin, dipyridamole,
dolésetron, dacarbazine, econazole, endralazine, enkephalin, enalapril, epoprostenol,
estradiol, estramustine, etofibrate, etoposide,'cnal.april maleate, enalaprilat,, factor ix,factor
viii, felbamate, fenbendazole, fexofenadine HC], finasteride, flunarizin, flurbiprofen, 5-
fluorouracil, flurazepam, fosfomycin, fosmidomycin, furosemide, famotidine, felodipine,
ﬁlra?olidone, fluconazole, galloﬁamil, gamma interferon, ganciclovir, gentamicin, gepefrine,
gliciazide, glimepiride, glipizide, glyburide, griséofulvin, haptoglobulin, hepatitis B \'faccinc,
hydralazine, hydrochlorothiazide, hydrocortisone, ibuprofen, ibliproxam, indinavir,
indomethacin, iodinated aromatic x-ray contrast agents such as iodamide, ipratropium

bromide, Itraconazole, ketoconazole, ketoprofen ketotifen, ketotifen fumarate, K-

'strophanthm irbesartan, lamotrigine, latanoprost labetalol, lactobacillus vaccine, letrozole,

lidocaine, idoflazin, lisuride, lisuride hydrogen maleate, lopinavir, lorazepam, lovastatm,
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lansoprazole loratadine, loxapine, mefloquine, mefenamic acid, melox1cam melphalan,
memantme mercaptopurine, mesulergm metergoline, methotrexate, methyl digoxin,
methylprednisolone, metronidazole, metisoprenol, metipranolol, metkephamide, metolazone,
metoprolol, metoprolol tartrate, miconazole, miconazole nitrate, milrinone lactate, minoxidil,
misonidazol, mirtazapine, molsidomin, mebendazole, minocycline, mitoxantrone,
mycophenolate, nadolol, nzfiverine, nafazatrom, naproxen, nateglinide, natural insulins,
navelbine, nesapidil, nicardipine, nicorandil, nifedipine, niludipin, nimodipine, nitrazepam,
nitréndipine, nitrocamptothesin, 9-nitrocamptothesin, nelfinavir mesylate, norfioxacin,
ola:izapine, olmesartan, oxazepam, oxprenolol, oxytetracycline, omeprazole, paclitaxel,
penclomedine, pioglitazone, penicillins such as penicillin G benethamine, penecillin O,
phehylbutazone, picotamide, pindolol, piposulfan, piretanide, piribedil, piroxicam, pirprofen,
pla§minogenici activator, prednisolone pregnenolone, procarbacin, procaterél, progesterone,
proguanil,proinsulin, propafenone, propanolol, propentofyllin, propofol, propranolol,
penciclovir, pimozide, quazepam, n'fabutih, rifapentin, riluzole, risperidone, ritonavir,
rofei:oxib, rosiglitazone, raloxifene, rifampin, risperidone, rizatriptan, saquinavir, sildenafil,
acetyl- sulfisoxazole semi-synthetic insulins, sertraline, simvastatin, sirolimus, sobrerol,
somastotine and its derivatives, somatropin, stilamine, sulfinalol hydrochloride,
sulﬁnpyrazone suloctidil, suprofen, sulproston, synthetic insulins, tacrolimus, tamoxxfen
tamsulosin HC], talinolol, taxol, taxotere, temazepam, teniposide, terbinafine HCl,
testosterone, testosterone proplonate, testosterone undecanoate, tetracane HI, thalidomide,
thiabendazole, thioguanine, tiaramide HCI, tolmetin, trandolapril, tranilast, triamterene,
trimetrexate, triquilar, troglitazone, tromantadine HCI, trovafloxacin, urokinase , valdecoxib,
valium, valproic acid and valproex, verapamil, vidarabine and vidarabine phosphate sodium
salt, vinblastine sulfate, vinburin, vincamine, vincristine, vindesine, vinpocetine, vitamin A
and its derivatives (retinoic acid, isotretinoin, etc.), vitamin E succinate, x-ray contrast agents,
zafirlukast, zalepllon, zolpidem, and corhbinations comprising one or more of the forégoing

active agents.

[0028] In a specific embodiment, the active agent is fenofibrate, i.e., the 1-methyl
ethyl ester of fenofibric acid. Fenofibrate is known to be metabolized in the body to

fenofibric acid, its active metabolite. Thus, after the oral administration of fenofibrate,

U
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fenofibric acid is found in plasma. In another specific embodiment, the active agent is

fenofibric acid.

[0029] By “substantially water-insoluble” or “poorly soluble” active agent, it is meant

an agent having a water solubility of less than 1 mg/ml.

[0030] “Efficacy” means the ability of an active agent administered to a patient to

produce a therapeutic effect in the patient.

[0031] “Safety” means the incidence or severity of adverse events associated with
administration of an active agent; including adverse effeets aseociated with patient-related
factorsv (e.g., age, gender ethnicity, race, target illness, abnormalities of renal or hepatic
functxon co-morbid illnesses, genetic characteristics such as metabohc status, or
envxronment) and active agent-related factors (e.g., dose, plasma level, duration of exposure

or concomitant medication).

[0032] A “dosage form™ means a unit of administration of an active agent. Examples
of dosage forms include tablets, capsules, injections, suspensions, liquids, emulsions, creams,
eintments, suppositories, inhalable forms, transdermal formé, and the like. A “treatment
form” refers to a dosage form of fenofibric acid or fenofibrate that is bioequivalent to current
com_mercially available oral fenofibrate formulations. In one embodiment, a “treatment
form” refers to a dosage form of fenofibrate that is bioequivalent to Abbott Labovrato_n'es’

TriCor® as presently marketed.

[0033] “Bioavailability” means the extent or rate at which an active agent is absorbed
into a living system or is made available at the site of physiological activity. For active
agents that are intended to be absorbed into the bloodstream, bioavailability data for a given
formulatlon can provxde an estimate of the relative fractlon of the administered dose that is
absorbed into the systemic circulation. *“Bioavailability” can be characterized by one or more .

pharmacokinetic parameters.

[0034] “Pharmacokinetic parameters” describe the in vivo characteristics of an active
agent (or surrogate marker for the active agent) over time, such as plasma concentration ©),

Cma,(, Chr, Ca4, Tenax, and AUC. “Cax’” is the measured concentration of the active agent in the

Ry
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plasma at the point of maximﬁm concentration. “C,” is the measilred concentration of an
active agent in the plasma at about n hours after administration. “Ca4” is the measured
congentration of an active agent in the plasma at about 24 hours after administration. The
terrﬁ “T .. refers to the time at which the measured concentration of an active agent in the
plasma is the higheSt after administration of the active agent. “AUC” is the area under the
curve of a graph of the measured concentration of an active agent (typically plasma
concentraﬁon) vs. time, measured from one time point to another time point. For example
AUCq. is the area under the curve of plasma concentration versus time from time O to time t.
The! AUCy.0r AUCp.inF is the calculétcd area under the curve of plasma concentration

versus time from time O to time infinity.

[0035] Food is typiéally a solid food with sufficient bulk and fat content that it is not
rapidly dissolved and absorbed in the stomach. In one embodiment, “food” is a meal, such as
breakfast, lunch, or dinner. The terms “taken with food”, “fed” and “non-fasted” are
equivalcnt and are as given by FDA guidelines and criteria. In one embodiment, “with food”
means that the dosage form is administered to a patient between about 30 minutes prior to
about 2 hours afler eating a meal. In another embodiment, “with food” means that the doéage

is administered at substantially the same time as the eating the meal.

[0036] The terms “without food,” “fasted,” and *‘an empty stomach™ are equivalent
and are as given by FDA guidelines and criteria. In one embodiment, “‘fasted” means the
condition of not having consumed solid food for at least about 1 hour prior or at least about 2
houi’s after such consumption. In another embodiment, “fasted” means the condition of not ,
having consumed solid food for at least about 1 hour prior to at least about 2 hours after such

consumption.

[0037] For the purposes of biostudy and the determination of bioequivalence, a
“fas?ed patient” means a patient who does not eat any food, i.e., fasts, for at least 10 hours
before the administration of a dosage form of active agent and who does not eat any food and
continues to fast for at least 4 hours after the administration of the dosage form. The dosage
form is administered with 240 ml of water during the fasting period, and water can bé

allowed ad libitum after 2 hours.
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[0038] For the purposes of biostudy and the determination of bioequivalence, a “non-
fasted'patient” means a patient who fasts for at least 10 hours overnight and then cohsumes
an entire test meal within 30 minutes of first ingestion. The dosage form is administered with
240 mL of water at 30 minutes after first ingestion of the meal. No food is then allowed for
at least 4 hours post-dose. Water can be allowed ad libitum after 2 hours. A high fat test
meal provides approxnmately 1000 calories to the patnent of which approxnmately 50% of the
caloric content is derived trom fat content of the meal. A representatlve high fat high calorie
test ;meal comprises 2 eggs fried in butter, 2 strips of bacon 2 slices of toast with butter, 4
ounces of hash brown potatoes, and 8 ounces of whole milk to provxde 150 protein calories,

250 carbohydrate calories, and 500 to 600 fat calories.

» [0039] In one aspect, the preseht invention relates to oral fenofibrate or fenofibric
acid treatment forms that are bioequivalent to commercially available nanoparticulatbc tablet
formulations. TriCor® 145 and 48 were approved by the FDA under NDA #021656 on
Nermber 5, 2004. The approved prescﬁbing information for TriCor@ 145 and 48 states that
“Exposure to fenofibric acid in plasma, as measured by Cmax and AUC, is not significantly
différent when a single 145 mg dose of fenofibrate is administered under fasted or non-fasted

conditions.”

[0040] Under U.S. FDA guidelines, two products (e.g., an inventive composition and
Ti’iCor® 145) or methods (e.g., dosing under hon-fasted versus fas_fed conditions) are
bioéquivalent if the 90% Confidence Intervals (CI) for the ratios of a log transformed
gepr,netrié mean of AUCy. for the first product or method compared to the second product or
method, and Cpyy for the first product or method compared to the second product or method,
are within 0.80 to 1.25 (Tmax measurements are not relevant to bioequivalence for regulatory

purposes). To show bioeguivalency between two compositions or methods pursuant to

Europe’s EMEA guidelines, the 90% CI for the ratios of a log transformed geometric mean of

AUCy.« for the first product or method compared to the second, must be within 0.80 to 1.25

~ and the 90% CI for the ratios of a log transformed geometric mean of Crmax for the first

product or method compared to the second must be within 0.70 to 1.43.

[0041] Thus, in one embodiment, the oral fenofibrate or fenofibric acid treatment

form is bioequivalent to TriCor® 145 mg or 48 mg. In another embodiment, the oral

[}
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fen@ﬁbréte or fenofibric acid treatment form is bioequivalent to a reference drug wherein the
reference drug is 145 or 48 mg fenofibrate formulations comprising nanoparticles of
fenofibrate having associated with the surface thereof a surface stabilizer comprising

hypi'omellose, sodium lauryl sulfate and dioctyl sodium sulfosuccinate.

[0042] Bioeqhivalcncy can be established by a number of criteria, for example 90%
Corifidence Intervals of 0.80 to 1.25 for a log transformed geometric mean of AUCo., and
Cmax. Accordingly, in a given experiment, the oral fenofibrate or fenofibric acid treatment
form can be considered to be “bioequivalent” to the reference TriCor® 145 or 48 of NDA
#021656 if both of the obtained In-transformed geometric mean Test/Reference AUC;,r and
Cmax Tatio percents along with their corresponding lower and upper CI limits are within a
lower limit of 80% and an upper limit of 125%. The water insolubility of fenofibrate can
lead to substantial inter-experiment variability in the pharmacokinetic parameters measured
for fenofibrate. Thus, for direct comparison between a fenofibrate treatment form and
TriCor® 145 or 48, it is sometimes preferred to determine the pharmacokinetic parameters for
the fenofibrate treatment form and TriCor® 145 or 48 side-by-side in the same set of

experiments.

[0043] In a specific embodiment, the oral fenofibrate or fenofibric acid treatment
form has substantially the same AUCy.;, AUCq.o, and Crax as TriCor® 145, wherein thev
AUC,., of TriCor® 145 is, within a lower confidence interval limit of 80% and an upper |
confidence interval limit of 125%, measured as 144652 hr*ng/ml, the AUCp »0f T riCor® 145
is, within a lower confidence interval limit of 80% and an uppe’rvconﬁdencé iﬁtewal limit of
125%, r_n’easured as 167445 hr*ng/ml, and the Cpax of TriCor® 145 is, within a lower
confidence interval limit of 80% and an upper confidence interval limit of 125%, measured as
10485 ng/ml. | | |

{0044] In another specific embodiment, the oral fenofibrate or fenofibric acid
treatment form has substantially the same AUCq.;, AUCj.o,, and Cpax of T riCor® 145, wherein
the ;'\UCo.t of TriCor® 145 is measured as 120768 to 156764 hr*ng/ml, the AUCy. 0f
TriCor® 145 is measured as 139040 to 186493 hr*ng/ml, and the Cyax of TriCor® 145 is
measured as 9096 to 11393 ng/ml. |

r
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[0045] The invention also encompasses oral fenofibrate or fenofibric acid dosage
forms having reduced non-fasting/fasting effects compared to prior formulations such as, for
example TriCor® 160 mg or 54 mg. For TriCor® 160 mg and 54 mg, the absorption of
fenofibrate is reportedly increased by about 35% when administered with food. Thus, in this
emb_pdiment, the difference in pharmacokinetic parameters between the fed and fasted state vis

less than 35%, specifically less than 25%, more specifically less than 10%.

[0046] In order to obtain bioequivalency, the oral compositions contain active agent
nanopamcles e.g., fenofibrate nanoparticles, that have an average pamclc size of less than
about 2000 nm (i.e., 2 microns), less than about 1900 nm, less than about 1800 nm, less than
about 1700 nm, less than about 1600 nm, less than about 1500 nm, less than about 1400 nm,
less than about 1300 nm, less than about 1200 nm, less than about 1100 nm, less than about
lOOb nm, less than about 900 nm, less than about 800 nm, less than about 700 nm, less than |
about 600.nm, less than about S00 nm, or less than 400 nm, as measured by light-scatter‘ing
methods, microscopy, or other appropriate methods. As used throughout this specification,

“particle size” refers to the largest diameter (i.e., dimension) of the particle.

[0047] More specifically, in order to obtain bioequivalency, the oral compositions
contain active agent nanoparticles, e.g., fenofibrate nanoparticles, that have an effective V
average parﬁcle size of less than about 2000 nm (i.e., 2 microns), less than about 1900 nm,
less than about 1800 nm, less than about 1700 nm, less than about _1 600 nrh, less than about
1500 nm, less t_h}an about 1400 nm, less than about 1300 nm, less than about 1200 nm, less
than about 1100 nm, less than about 1000 nm, less than about 900 nm, less than about 800
nm, less than about 700 nm, less than about 600 nm, less than about 500 nm, of leés th;m 400
nm, as measured by light-scattering methods, microscopy, or other appropriate methods. By
“an effective average particle size of less than about 2000 nm” it is meant that at'leést 50% of
the active agent particles, (e.g., fenofibrate particles) have a particle size of less than the
average, by weight, i.e,, iess than abdut 2000 nm, 1900 nm, 1800 nm, etc., when measured by
the ébove-noted techniques. Preferably, at least about 70%, about 90%, or about 95% of the |
parﬁcles have a particle size of less than the effective average, i.e., less than about 2000 nm,
1906 nm, 1800 nm, 1700 nm, etc. As is understood in the art, the value for Dsp of a

nanoparticulate active agent is the particle size below which 50% of the particles fall, by
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weight. Similarly, Dy is the particle size below which 90% vof the fibrate particles fall, by
weight. In certain embodiments, average diameter is used interchangeably with average

particle size.

~ [0048] The nanoparticulate active agents can further have a narrow particle size
distribution. In particular, less than 25%, less than 15%, less than 10%, or less than 5% (by
weight) of the particles have a particle size greater than 4 micrometers. In anothér
embodiment, less than 25%, less than 15%, less than 10%, or less than 5% (by weight) of the
particles have a particle size greater than 3 micrometers. In still another embodimeht, less
than 25%, less than 15%, less than 10%, or less than 5% (by weight) of the particles have a
pa.tficle size greater thaﬂ 2 micrometers. In another embodiment, less than 50%, less than.
35%, less than 20%, or less than 10% (by weight) of the particles have a particle size greater
than 1 micrometer. In another embodiment, less than 50%, less than 35%, less than 20%, or

less than 10% (by weight) of the particles have a particle size greater than 0.5 micrometers.

[0049] Further in order to obtain bioequivalency and/or redispersibility, the active
agent composition comprises active agent nanoparticles as described above and a compound
thaﬂ sequesters the nanoparticles during at least a portion of the processing to form the
comipositions, dosage forms and treatment forms, i.e., a sequestering agent or “particle
sequestra.nt ” The partlcle sequestrant provides, among other advantages, improved
bioavailability of the poorly-water soluble active agent. Without being bound by theory, it is
hypothesized that during formulation, the particle sequestrant isolates the nanoparticulate
active agents from adjacent nanoparticles. Agglomeration and/or crystal growth of the
part;icles during formulation is accordingly inhibited, so that nanoparticles (rather than larger
particles) are provided to the body upon dissolution (or other type of delivery) of the dosage
form. It is also possible that the particle sequestrant inhibits agglomeration and/or crystal
growth of the poorly water-soluble nanoparticulate active agents during or immediately after

dissolution or other delivery in the body.

[0050] It has been found that effective particle sequestrants include pH-sensitive
copblwners having both hydrophobic (meth)acrylate units and acid-soluble (meth)acrylate
units. As used herein, (meth) acrylate encompasses both acrylates and methacrylates.

Hydrophobic (meth)acrylate units are derived from (meth)acrylate monomers having a water
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solubility of less than or equal to 2 g per 100 g of water, measured at 25°C, speci'ﬁcally less
than or equal to 1.5 g, more specifically less than or equal to 1.0 g. Acid-soluble
(meth)acrylate units are derived from monomers containing basic groups, for example
amines, and impart solubility and/or swellability to the polymer when in aqueous media
having a pH of less than 5.5, specifically less than 5.0, more specifically less than 4.5, and
evelil more specifically less than 4.0. In one embodiment the pH sensitive copolymer
solubilizes or swells at a pH of about 3, as found in the stomach, bu:t remains insoluble or
deswelled at pH’s greater than 4. Other types of units can be_ present in the polymer,

provided that such units do not substantially adversely impact the sequestering activity of the

polymer.

[OOSI] Exemplary (meth)acrylate monomers having a water solubility of 2 g or less
per 100 g of water, measured at 25°C include the C;_;3 hydi'ocarbyl esters of (meth)acrylic
acid. “Hydrocarbyl” as used herein includes alkyl, cycloalkyl, alkylaryl, arylalkyl, and aryl
groups that are unsubstituted or substituted with up to two heteroatoms, including halogen
(ﬂubrine, chlorine, bromine and iodine), nitrogen, oxygen, and sulfur. It is to be understood
that any substituent (e.g., a hydroxy group) that increases the solubility of the monomer to |
above 2 g/100 g of water is not within the scope of the present compounds. Specific
exemplary C;.); hydrocarbyl esters include methyl (meth)acrylate, ethyl (meth)acrylate, n-
pro;é:yl (meth)acrylate, 2-propy! (meth)acrylate, cyclohexyl (meth)acrylate, dodecyl
(meth)acrylate, 2-ethylhexyl (rheth)acry]ate, octyl (meth)acrylate, t-butyl (meth)acrylate n-
butyl (meth)acrylate, phenyl (meth)acrylate, butyl (meth)acrylate, methyl methacrylate,
ben:zyl (meth)acrylate, phenyl (meth)acrylate, and propyl methacrylate. Specific moﬁomers
are t-butyl (meth)acrylate, methyl methacrylate, and n-butyl (meth)acrylate.

[0052] In one embodiment, a combination of hydrophobic (meth)acrylate monomers
is uéed. A speciﬁc combination comprises a hydrophobic (meth)acrylate monomer having a
solt;bility of 1 to 2 g/ 100 g of water ét 20°C, and a hydrophobic (meth)acrylafe monomer
havmg a solubility of less than 1 g/100 g of water at 20°C. An exemplary combination of
hydrophoblc (meth)acrylate monomers is a combination of methyl (meth)acrylate and butyl
(meth)acrylate The relative molar ratio of the hydrophobic (meth)acrylate having a
solubility of 1 to 2 g/ 100 g of water at 20°C to hydrophobic (meth)acrylate having a

e
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solubility of less than 1 g/100 g of water at 20°C, can vary widély depending on the active
ageﬁt, the formulation solvent, availability, and like considerations, and can readily ‘be
dete;rmined by one of ordinary skill in the art without undue experirhcntation‘ In general, the
mol';ar ratio of the hydrophobic (meth)acrylate having a solubility of 1 to 2 g/ 100 g of water
at 20°C to hydrophobic (meth)acrylate having a solubility of less than 1 g/100 g of water at
20°C is 95:5 to 5:95, specifically 80:20 to 20:80, more specifically 70:30 to 30:70.

[0053] Exemplary (meth)acrylate monomers containing basic groups are
copblymeriz_able with the hydrophobic (meth)acrylate monomers, and have a functional
group having a pKb of less than 20, specifically less than 10, more speciﬁcally less than 5.
Nitrogen-containing functional groups are preferred. Tertiary amines are particularly useful, |
wherein the amine is connected té the (meth)acrylate via one of the amine substituents, and
each of the s_ubétituents is the same or different. Exemplary substituents include C,.;2

hyd_focarbyl groups, specifically unsubstituted Cy.;2 hydrocarbyl groups, and even more

- specifically unsubstituted C.j2 alkyl or cycloalkyl groups.

[0054] Exemplary (meth)ai:rylate monomers containing basic groups include 2-
dim‘ethylamino methyl (meth)acrylate, 2-dimethylamino ethyl (meth)acrylate, 2-diethylamino
ethyl (meth)acrylate, 2-piperidiny! ethy! (meth)écrylate, and 2-(di-tert-butylamino) ethyl
(rﬁéth)acrylate, specifically 2-dimethylamino ethyl methacrylate and 2-diethylamino ethyl

acrylate.

[0055] The relative molar ratios of the hydrophobic (meth)acrylate and (meth)acrylate
containing a basic group can vary widely depending on the active agent, the formulation
solvg:nt, availability, and like considerations, and can readily be determined by one of
ordifnary skill in the art without undue experimentatioﬁ. In general, the molar ratio of the
hydijophobic (meth)acrylate and (meth)acrylate containing a basic group is 95:5 to 5:95,
spec"iﬁcally 80:20 to 20:80, more specifically 70:30 to 50:50. The copolymer can have a
molecular weight of 10,000 to 800,000, specifically 50,000 to 500,000.

[0056] A specific particle sequestrant is a butyl methacrylate-(2-dimethylaminoethyl
methacfylatc)-methy] methacrylate copolymer (1:2:1) available in granular form under the
trade name EUDRAGIT® E-100. This copolymer has a mean molecular weight of 150,000,

<
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a viséosity of 3-12 mPas at 20°C., a refractive index of N*°5 : 1.380-1.385 and a relative
densify of d%, : 0.810-0.820. The same polymer is available in powder form under the trade
name EUDRAGIT® E PO. In one embodiment, the particle sequestrant consists essentially
of 4 butyl methacrylate-(2-dimethylaminoethyl methacrylaté)-methyl methacrylate copolymer
(1:2:1), for example the copolymer'having-a rﬁean molecular weight of 150,000, é viscosity
of 3-12 mPas at 20°C., a refractive index of N*%p : 1.380-1 .385 and a relative density of d*% :
0.810-0.820. In another embbdiment, the pé.rticle séqucstrant consists of butyl methacrylate-
(2-dimethylaminoethyl methacrylate)-methyl methacrylate copolymer (1:2:1), for example

the copolymer having a mean molecular weight of 150,000, a viscosity of 3-12 mPas at
20°C., a refractive index of N”5 : 1.380-1.385 and a relative density of d*°, : 0.810-0.820.

t0057] The particle sequestrant and the nanoparticulate active agent can be
formulated using a variety of methods to provide the desired bioequivalency. In one:
eml;)odiment; the particle sequestrant and the bioactive agent are combined and processed
uéing sté.ndgrd techniques for tablet, capsule, suspension, or liquid formulation. The relative
ratio of active agent and pafti’clg sequestrant will vary depending on the pafticular active
agent and particle séqueétrant used, thie size of the nanoparticles, the other components in the

formulation, and like considerations. Generally the weight ratio of active agent to particle

7 seqﬁestfant is 99:1 to 50:50, specifically 95:5 more spéci_ﬁcally 90:10.

[0058] In a variation of this embodiment, the fenofibrate nanoparticles cohtain no
added surfactants. In another embodiment, the fenofibrate formulation comprises no added
surfaétant. As used herein, a surfactant is limited to amphipathic compounds (as opposed to
polymers) that contain both a hydrophobic region and a hydrophilic region. Surfactants can
be dnionic, cationic, zwitterionic, or nonionic. Speciﬁvc surfactants that are excluded from the
scope of the composition in this embodiment are sodium lauryl sulfate, sodium dioctyl
sulfiosuccinate,' and phosphqlipids (a class of lipids formed from a fatty acid, a phosphate
group, a nitro gen—coﬁtaining alcohol and a backbone such as a glycerol backbone or a

sphii_ngo'sine backbone).

[0059] In another embodiment, the active agent and the particle sequestrant are co-
processed, then combined with an inert particle. Such a composition is referred to as a

fenofibrate granulate. Accordingly, in this embodiment the active agent composition

23
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comprises fenofibrate nanoparticles having an average or effective a'vera'ge particle size of
less than 2000 nm, a particle sequestrant, and a hydrophilic particle. The combination of the
active agent and the particle sequestrant can be disposed onto the hydrophilic particle as a

layer that partially or entirely covers the particle.

[0060] Exemplary inert particles are also hydrophilic, dissolving readily in the body,
andiinclude, for example, sugars such as lactose, mannitol, dextrose and sorbitol;
microcrystalline cellulose; calcium phosphate; lactose; and combinations comprising one or
more of the foregoing inert particles. In one embodiment, the inert particles have an average
dia&xeter of 50 to 500 um. As used herein, “calcium phosphate™ includes a variety of
materials that calcium ions (Ca’") together with orthophosphates (P(43-), metaphosphates, or
pyrophosphates (P,0,*) and optionally hydrogen, halogen ions, or hydroxide ions, for
example tricalcium phosphate, dicalcium phosphate dihydrate, and dicalcium phosphate,

anhydrous, available under the trade name A-Tab® from Innophos, Cranbery, NJ.

[0061] In one embodiment, the granulate comprising the co-processed active agent
and the particle sequestrant combined with an inert particle is coated with a coating
composition. Exemplary coating materials for the granulate include, for example, a

surfactant, a water-soluble polymer, a water-insoluble polymer, or a combination comprising

one or more of the foregoing coating materials. Exemplary surfactants include sodium lauryl

sulfate. Exerhplary water-soluble polymers include hydroxyethylcellulose,
hydroxypropylcellulose hydroxyethylmethylcellulose, hydroxypropylmethylcellulose,
carboxymethylcellulose sodium carboxymethylcellulose, polyethylene glycol, and
combinations comprising one or more of the foregoing water soluble polymers. Exemplary
water insoluble polymers include, for example, an acrylic polymer, an acrylic copolymer,
such as a methacrylic acid-ethyl acrylate copolymer, ethyl cellulose, or a combination

comprising one or more of the foregoing water insoluble polymers.

[0062] In one embodiment, an oral fenofibrate composition comprising fenofibrate
nanépanicles is bioequivalent to TriCor® 145 mg or 48 mg, wherein the composition -

comprises a particle sequestrant.



«»

WO 2008/002568 PCT/US2007/014818

19

[0063] In one embodiment, an active agent composition, €.g., a fenofibrate
comiposition, is one in which administration of the composition to a subjectin a fasted state is
bioequivalent to adminisfration of the composition to a subject in a non-fasted state. The-
difference in Cmax and AUCy. for the active agent, e.g., fenofibrate, composition, when

administered in the non-fasted versus the fasted state, is less than about 35%, less than about

.25%, less than about 20%, less than about 15%, less than about 10%, less than about 5%, or

less than about 3%.

[0064] In another embodiment, an oral fenofibrate compositibn compﬁses no added
surfactants, phospholipids, or a combination thereof. The composition optionally comprises a

particle sequestrant, which is then optionally disposed on an inert core particle.

[0065] In one embodiment, an oral fenofibrate composition comprises no added
surfactants, phospholipids, or a combination thereof, wherein both the In-transformed
geometric mean Test/Reference AUCoand Crmax ratio percents along with their corresponding
lower and upper confidence interval limits are within a lower limit of 80% and an upper limit
of 125% when compared to the reference drug product of NDA #021656. In another
embodiment, a fenofibrate compositioh comprises no added surfactants, phospholipids, or a
combination thereof, wherein the composition is bioequivalent under fasted and non-fasted
conditions, wherein bioequivalency is esfablished by 90% Confidence Intervals of 0.80 to
1.25 for a log transformed geometric mean of bAUCo_m and Crmax. In yet another embodiment,
a fenofibrate composition comprises no added surfactants, phosphoiipids, ora combinaﬁon
thereof, wherein the composition has less than a 25% difference or less than a 20% difference

in AUCy. e, and Cmex When measured under fasted compared to non-fasted conditions.

[0066] In another embodiment, an oral fenofibrate composition cdmprises no added
surfactants, phospholipids, or a combination thereof, and has substantially the same AUCo.,
AUCq.0and Cmax of TriCor® 145, wherein the AUCq. of TriCor® 145 is, within a lower
confidence interval limit of 80% and an upper confidence interval limit of 125%, measured as
144652 hr*ng/ml, the AUCg. of TriCor® 145 is, within a lower confidence interval limit of
80% and an upper confidence interval limit of 125%, measured as 167445 hx*nyml, and the
Cmax of ,'I‘riCor® 145 is, within a lower confidence interval limit of 80% and an upper

confidence interval limit of 125%, measured as 10485 ng/ml. .
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[{0067] In another embodiment, an oral fenofibrate composition comprises no added
surfactants phospholipids, or a combination thereof, and has substantially the same AUCy.os
AUCo-o., and Cmx of TriCor® 145, wherein the AUCj.c of TriCor® 145 is measured as 120768
to 156764 hr*ng/ml, the A,UCo_t,, of TriCor® 145 is measured as 139040 to ‘1 86493 hr*ng/mi,
and the Cmax of TriCor® 145 is measured as 9096 to 11393 ng/ml.

[0068] The concentration of the active agent in the oral composition, e.g., fenofibrate,

can be about 99.5% to about 0.001%, about 95% to about 0.1%, or about 90% to about 0.5%,

by weight, based on the total combined weight of the fenofibrate and at least one particle

sequcstrant not including other excipients. The concentration of the at least one particle
sequestrant can be about 0.5% to about 99.999%, about 5. 0% to about 99. 9%, or about 10%
to about 99.5%, by weight, based on the total combined dry weight of the active agent and at -

least one particle sequestrant, not including other excipients.

- [0069] In another embodiment, as descri‘bed above, the composition comprising
actxve agent, e.g., fenofibrate, particles comprises a release- retardmg material. Release-
retarding materials can be hydrophilic and/or hydrophobic polymers. Rcleasc-retardmg
materials include, for example acrylic polymers, alkylcelluloses, shellac, zein, hydrogenated
vegetable oil, hydrogenated castor oil, and combinations comprising one or more of the
fore_’going materials. The oral dosage form can contain about 1 wt% to about 80 wt% of the
release-retérding material based on the total weight of the oral dosage form. Exemplary -
acrylic polymers include acrylic acid and methacrylic acid copolymers, methyl methacrylate
copolymers, ethoxyethyl methacrylates, cyanoethyl methacrylate, aminoalkyl methacrylate
copolymer, poly(acryhc acid), poly(methacrylic ac1d) methacryhc a01d-alkylam1de
copolymer, poly(methyl methacrylate), poly(methacrylic acid anhydride), methyl
methacrylate, polymethacrylate, poly(methyl methacrylate) copolymer, polyacrylamide,
amiis_loalkyl methacrylate copolymer, glycidyl methacrylate copolymeré, and combinations
comprising one or more of the foregoing polymers. The acrylic polymer can be a

methacrylate copolymer with a low content of quaternary ammonium groups.

[0070] Exemplary alkylcelluloses include ethylcellulose. Those skilled in the art will
appreciate that other cellulosic polymers, including other alkyl celiulosic polymers, can be

substituted for part or all of the ethylcellulose.
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[0071] Other exemplary hydrophobic materials are water-insoluble with more or less
pronounced hydrophobic trends. The hydrophobic material can have a melting point of about
30°C to about 200°C, more preferably about 45°C to about 90°C. The hydrophobic material

can include neutral or synthetic waxes, fatty alcohols (such as lauryl, myristyl, stearyl, cetyl

or preferably cetostearyl alcohol) fatty acids, including fatty acxd esters, fatty acid glycerldes
(mono-, di-, and tri- glycendes) hydrogenated fats, hydrocarbons, normal waxes, ‘stearic acid,

stearyl alcohol, hydrophobic and hydrophilic materials having hydrocarbon backbones, and

~ combinations comprising one or more of the foregoing materials. Exemplary waxes include.

beeswax, glycowax, castor wax, camauba wax and wax-like substances, e.g., material
normally solid at room temperature and having a melting point of from about 30°C to about

100°C, and combinations comprising one or more of the foregoing waxes. -

- [0072] In other embodiments, the release-retarding material can comprise digestible,
long chain (e.g., Cs - Cso, pfeferably C12 -Cao), substituted or unsubstituted hydrocarbons,
such as fatty acids, fatty aléohols, glyceryl esters of fatty acids, mineral and vegetable oils,
waxes, and combinations comprising one or more of the foregoing materials. Hydrocarbons
havmg a melting point of between about 25°C and about 90°C can be used. Of these long
chain hydrocarbon materials, fatty (aliphatic) alcohols are preferred. The oral dosage form
can contain up to about 60 wt% of at least one dlgestlble long chain hydrocarbon, based on

the total weight of the oral dosage form.

[0073] Further, the sustained-release matrix or delayed release matrix can contain up

to 60 wt% of at least one polyalkylene glycol.

[0074]) Altematively; the release-retarding material can comprise polylactic acid,

polyglycolic acid, or a co-polymer of lactic and glycolic acid. .

[0075] In one embodiment, in one method of manufacture, the active agent particles
are reduced in size in the preéence of at least one particle sequestrant. Altemativély, the
active agent particles are contacted with one or more particle sequestrants after attrition.
Other compounds, such as a dlluent can be added to the active agent or active agent/particle
partlcle sequestrant composition dunng the size reduction process. Dispersions can be

manufactured contmuously or in a batch moc_le. A Dyno-Mill, or other suitable media mill

T
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can be used for the milling. The mill can be equipped with a temperature controlling unit to
maintain the process temperature inside the milling chamber. The tempér:‘ature of the

suspension container can also be controlled.

[0076] In one specific embodiment, the pH-sensitive copolymer is dissolved in an
aqueous solution, for example a buffered aqueous solution having a pH that is suitable to
dlssolve the pH-sensitive copolymer. Optionally, a C;.3 alcohol is added to the solution as a
wetting agent or to help dissolve the polymer. The alcohol is added in an amount effectwe to

act as a wetting agent, e.g., 1-50% by volume of the combination of alcohol and water.

[0077] The water insoluble active agent is separately suspended in water, a mixture of
1-50 volume percent of a C)_3 alcohol in water, or in a portion of the aqueous solution
conilprising the pH-sensitive copolymer. When the active agent is fenofibrate, about 1 to

about 85 wt% of the total suspension comprises fenofibrate.

[0078] The active agent nanoparticle suspension is then dispersed onto the surface of

an inert core partlcle for example, by spraying in a fluid bed processor.

[0079] In another specific embodiment, the pamculate fenofibrate compositions can
be made by a process comprising forming an aqueous solution of the pH-sensitive '
copolymers having both hydrophobic (meth)acrylate units and acid-soluble (meth)acrylate
units, e.g., EUDRAGIT® E-100 or EUDRAGIT® E PO; forming a suspension of active
agent, e.g., fenofibrate, in the aqueous solution; mixing and milling the suspension to form an
active agent nanopartic'ulate suspension; and spraying the active agent nanoparticulatc
suspension over a powder bed comprising the inert cores to form granules having a
suspension of the EUDRAGIT® polymer and fenofibrate dispersed on the surface of the inert
cores. The fenofibrate suspension comprises fenofibrate particles with a particle size of 200-
700‘;nm, in particular an average particle size of 200-700 nm, and even more particularly an
effective average particle size of 200-700 nm. The fenofibrate p.articles further have a Dy of
not more than 1.5 micrometers. The particle size can be measured using a Malvern

Mastersizer at a proper analysis mode. When a wet analysis mode is chosen, a dispersant is

used.
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[0080] In one embodiment, a fenofibrate nanoparticle suspension comprises an
aqueous particle sequestrant solution having dispersed therein fenofibrate nanoparticles. In
one embodiment, the suspension is free of any added solubilizing and/or stébilizing agents
other than the particle sequestrant. In another embodiment, a fenofibrate nanoparticle
susl‘oensxon consists essentially of an aqueous particle sequestrant solution having dxspersed
therein fenofibrate nanopamcles In another embodiment, a fenofibrate nanoparticle
suspension consists of an agueous particle sequestrant solution havmg dispersed therein
fenoﬁbrate nanoparticles. In one embodiment, a fenofibrate nanopamcle suspensmn is stable
for up to two weeks after a particle size is measured. By stable it is meant that the average or
effective average particle size of the fenofibrate nanoparticles changes by no more than 35%
within 2 weeks of a first particle size measurement, specifically by no more than 15% within
2 weeks of a first particle size measurement. In another embodiment, the concentration of the
part!icle sequestrant is 1% w/v to 25% w/v, specifically 3% wiv to 15% w/v and the

concentration of fenofibrate is 5% w/v to 45% w/v, specifically 10%.to 25% w/v.

[0081] The active agent, e.g., fenofibrate composition can be redispersible i.n a
biorelevant media such that the average or effective average particle size of the redispersed
acti'i'e agent particles is less than about 2000 nm. Redispersion of the active agent particles to
a substantially nanoparticulate particle size preserves the benefits afforded by formulating the
active agent into a nanoparticulate particle size. This is because nanoparticulate active agent
compositions typically benefit from the small particle size of the active agent; if the active
agefflt does not redisperse into the small particle sizes upon administrétion, then “clumps” or
agglomerated active agent particles are formed, owing to the extremely hlgh surface free

“energy of the nanoparticulate system and the thermodynamic driving force to achieve an
overall reduction in free energy. With the formation of such agglomerated particles, the
bioavailability of the dosage form can fall well below that observed with the hquld dxspersnon

form of the nanoparticulate active agent.

[0082] In one. embodiment, nanoparticulate active agent, e.g., fenofibrate,
_compositions exhibit dramatic redispersion of the nanoparticulate active agent particles upon
admiinistration to a mammal, such as 2 human or animal. The reconstitution/redispersion is

demonstrated in a biorelevant aqueous media such that the average or effective average
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particle size of the redispersed fenofibrate particles is less than about 2000 nanometers. Such
bioﬁelevant aqueous media are aqueous media that exhibit the ionic strength and pH, which
forﬁn the basis for the biorelevance of the media. The pH and ionic strength are those that are
representative of physiolo gical conditions found in the human body. Such biorelevant
aqueous media can be, for example, aqueous electrolyte solutions or aqueous solutions of any

salt; acid, or base, or a combination thereof, which exhibit the desired pH and ionic strength.

[0083] Biorelevant pH is well known in the art. For example, in the stomach, the pH
ranges from slightly less than 2 (but typically greater than 1) upto4or5. In the small
mtestme the pH can range from 4 to 6, and in the colon it can range from 6 to 8. Blorelevant

ionic strength is also well known in the art. Fasted state gastric fluid has an ionic strcngth of

about 0.1 M, while fasted state intestinal fluid has an ionic strength of about 0.14 M.

[0084] Without bemg held to theory, it is believed that the pH and ionic strength of
the blorelevant media is more critical than the specific chemical content. Accordingly,
appropnate pH and ionic strength values can be obtained through numerous combinations of

strong acids, strong bases, salts, single or multiple conjugate acid-base pairs (1 e., weak acids

and correspondmg salts of that acid), monoprotxc and polyprotic electrolytes, etc.

[0085] Representative electrolyte solutions include, but are not limited to, HCI
solutions, ranging in concentration from about 0.001 to about 0.1 M, and NaCl solutions,
ranging in concentration from about 0.001 to about 0.1 M, and mixtures thereof. For
example, electrolyte solutions can be, but are not limited to, about 0.1 M HCl or less, about
0.01 M HCl or less, about 0.001 M HCI or less, about 0.1 M NaCl or less, about 0.01 M NaCl
or less, about 0.001 M NaCl or less, and mixtures thereof. Of these electrolyte solutions, 0.01
M HCI and/or 0.1 M NaCl, are most representative of fasted human physiological conditions,

owing to the pH and ionic strength conditions of the proximal gastrointestinal tract.

[0086] Electrolyte concentrations of 0.001 M HCi, 0.01 M HC], and 0.1 M HCI
correspond to pH 3, pH 2, and pH 1, respectively. Thus, avO.(')l M HCI solution simulates
typical acidic conditions found in the stomach. A solution of 0.1 M NaCl provides a

reasonable approximation of the ionic strength conditions found throughout the body,
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~ including the gastrointestinal fluids, although concentrations higher than 0.1 M can be

employed to simulate fed conditions within the human GI tract. ‘

[0087] Exemplary solutions of Salts, acids, bases or combinations thereof, which .
efchibit the desired pH and ionic strength, include but are not limited to phosphoric
acid/phosphate salts+sodium, potassium and calcium salts of chloride, acetic acid/acetate
salts+sodium, potassium and calcium salts of chloride, carbonic acid/bicarbonate.
sa1t§+sodium, potassium and calcium salts of chlo'ride, and citric acid/citrate salts+ sodium,

potafxssium and calcium salts of chloride.

[0088] In other embodiments, the active agent, e.g., fenofibrate, partiéles redisperse in
an aqueous, biorelevant media have average dimensions of less than about 2000 nm, less than
aboin 1900 nm, less than about 1800 nm, less than about 1700 nim, less than about 1600 nm,
le"ss% than about 1500 nm, less than about 1400 nm, less than about 1300 nm, less than about
1200 nm, less than about 1100 nm, less than about 1000 nm, less than about 900 nm, less
than about 800 vr'lm, less than about 700 nm, less than about 600 nm, or less than about 500

nm, as measured by light-scattering methods, microscopy, or other appropriate methods.

[0089] Solid dosage forms for oral administration include, but are not limited to,
capsules, tablets, pills, powders, and granules. In such solid dosage forms, the active agent
can be admixed with one or more of the following: (2) one or more inert excipients (or
carriers), such as sodium citrate or dicalcium phosphate; (b) fillers or extenders, such as
staré:hes, lactose, sucrose, glucose, mannitol, and silicic acid; (¢) binders, such as
carboxymethylccllulosé, alignates, gelatin, polyvinylpyxrolidone,'sucr_ose, and acacia; (d)
humectants, such as glycerol; (e) disintegrating agénts, such asvagar-ag;ar, calcium carbonate,
potato or tapioca starch, alginic acid, certain complex silicates, and sodium carbonate; ()
soluftion retarders, ‘suc;h as paraffin; (g) abSorption accelerators, such as quaternary
ammohium compounds; (h) wetting agents, such as cetyl alcohol and glycerol monostearate;

@) adsorbcnts, such as kaolin and bentonite; and (j) lubricants, such as talc, calcium stearate,

' magnesium stearate, solid polyethyléne glycols, sodium lauryl sulfate, and combinations

con{pﬁsing one or more of the foregoing additives. For capsules, tablets, and pills, the

- dosage forms can alsoﬂcomprise buffering agents.
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[0090] A method of improving the bioavailability of an actiize agent, comprises
administering an active agent dosage form, the active agent dosage form comprising acti\?_e
ageht nanoparticles having an average or effective average particle size of less than 2000 nm,
wherein the active agent nanoparticles and a particle sequestrant are disposed on an inert core
pafticle, and wherein the particle sequestrant is a pH—senSitive copolymer having both
hydrophobic (meth)acrylate units and acid-soluble (meth)acrylate units. In one embodiment,

the active agent dosage form redisperses in a biorelevant medium. In another embodiment,

the active agent dosage form comprises no added surfactants or phospholipids. In yet another

embodiment, the active agent dosage form comprises no added surfactant or phospholipid

and redisperses in a biorelevant medium.

[0091] Fenofibrate compositions ar¢ useful in treating conditions such as
hypercholesterolemia, hypertri glyceridemia, cardiovascular disorders, coronary heart disease,
and peripheral vascular disease (including symptomatic carotid artery disease). The
fenofibrate compositions can be used as adjunctive therapy to diet for the reduction of LDL-
C, total-C, triglbycerides, and Apo B in adult patients with primary hypercholesterolemia or
mixed dyslipidemia (Fredrickson Types Ila and IIb). The fenofibrate compositions can-also
be used as adjunctive therapy to diet for treatment of adult patients with hypertri glyceriderhia
(Fredrickson Types IV and V hyperlipidemia). Markedly elevated levels of serum |
tryglycerides (e.g., >2000 mg/dL) can increase the risk of developing pancreatitis. The
fenofibrate compositions can also be used for other indications where lipid-regulating agents

are typically used.

[0092] Benefits of an oral dosage form which substantially eliminates the effect of
food include an increase in subject convenience, thereby increasing subject compliance, as
the subject does not néed to ensure that they are taking a dose either with or without food.
This benefit is significant, as with poor subject compliance an increase in the medical
condition for which the drug is being prescribed can be observed, i.e., cardiovascular -

problems for poor subject compliance with fenofibrate.

[0093] The invention is further illustrated by the following non-limiting example.
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Example 1: Exemplary fenoﬁbrate formulation

[0094] A particulate fenofibrate composition is made by a process comprising
formmg a solution of a pH- -sensitive copolymer having both hydrophobic (meth)acrylate units
and amd—soluble (meth)acrylate units, e.g., EUDRAGIT® E-100 or EUDRAGIT® E PO, ina

" buffered aqueous solution comprising alcohol asa wetting agent. To make the solution, 36 g

of EUDRAGIT® E-100 or EUDRAGIT® E PO is dissolved in 613 g of water and 90 g of
denatured ethanol containing 36 g sodium phosphate monobasic. 225 g of fenofibrate is
added to the solution of pH-sensitive copolymer to form a fenofibrate suspension. The
fenéﬁbratc suspension is milled in a Dyno-Mill to produce a fenofibrate nanoparticle
suspension. The fenofibrate nanoparticle suspension is sprayed over a powder bed

coxﬁprising 868 g calcium phosphate particles having a diameter of 180 micrometers (A-

| 'TAB) to form granules having the EUDRAGIT® polymer and fenofibrate nanoparticles

dlspersed on the surface of the inert cores. Spraying is performed in a fluid bed granulator
The fenoﬁbrate nanoparticles have an effective average particle size of 200- 700 nm,
specifically 300 nm, and éDgo of not more than 1.5 micrometers, specifically 590
nanpmetefs. The particle size was measured with Malvern Mastersizer S with a mixture of
disp:ersant containihg water, ethanol, EUDRAGIT® polymer, and sodium phosphate

monobasic.

- [0095] The overall composition is given in Table 1.

Tabgle 1.
Component : Mg/tablet Y,;;t
Fenofibrate 145 8.53
Soidium phosphate monobasic monohydrate 23.3 1.36
EUDRAGIT® E-100 or EUDRAGIT® E PO 232 1.36
Dibasic Calcium phosphate USP (A-tab) 1461 859
Cr@scarmelose sodium, Ac-Di-Sol - 40 2.35
Mégnesium stearate 8- -1 0.47
Puiriﬁed water : 395*
Denatured alcohol 58* |
| 1700 100
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*Removed during process

[0096] The fenofibrate-containing granules are then blended with Ac-Di-Sol. The .
scréened magnesium stearz:e is added in to the blend to form a final blend. The final blend is

compressed.into tablets.
Example 2: Biostudy of exemplary fenofibrate formulation

[0097] As used herein, for the purposes of biostudy and the determination of
bioequivalence, a fasted patient is defined as a patient who does not eat any food, i.e., fasts
for at least 10 hours before the administration of a dosage form of fenofibrate and who does
not evat any food and continues to fast for at least 4 hours after the administration of the
dosége form. The dosage form is administered with 240 ml of water during the fasting

period, and water can be allowed ad libitum after 2 hours.

[0098] The study was designed as a randomized, single-dose two-way crossover to-
compare the pharmacokmetlc parameters of the mvennon again that of TRICOR®.. Twelve
healthy adult subjects participated in this comparison study and 11 of the subjects completed
the study. Subjects received two separate drug administratiori treatments in assigned periods,
dne_ treatment per period, according to the randomization schediﬂe. Dosing days were
* separated by a washout period of at least seven days. Blood samples were drawn prior to
dosing (pre-dose) and at 1,1.5,2,2.5,3,3.5,4,5,6,7,8,9,10, 11, 12, 18,24, 36, and 48

hours post-dose. The samples were then analyzed for fenofibric acid.

[0099] The following pharmacokinetic parameters may be determined from the

plasma concentration data.

[0100] The area under the plasma concentration versus time curve [AUC,] may be
calculated using the linear trapezoidal rule from the zero time point to the last measured

concentration.

[0101] The area under the plasma concentration versus time curve from zero to
infinity [AUCo.n¢] may be calculated by adding Cv/Keim to AUC where C, is the last

measured concentration and Ken, is the elimination rate constant.
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© [0102] The maximum observed plasma concentration [Cmax] may be obtained by

inspection. The Cemax may also be designated as CMAX.

[0103] The time to maximum plasma concentration [Tmax) may be obtained by

inspection. If the same maximum plasma concentration occurs at more than one time point,

the first may be chosen as Trax.

[0104] The terminal elimination rate constant [Keim] may be obtained from the slope

of tﬁe line, fitted by linear least squares regression, through the terminal points of the In(base

e) of the concentration versus time plot for these points.

[0105] ‘The half-life [T1] may be calculated by the equation T = 0.693/1(@,,,.-

[0106] The data for 11 individual subjects is given in Table 2 and Figures 1-11 and

the é.verage datain Table 3 and Figure 12.

Table 2: Pharmacokinetic parameters for individual human subjects

Subject Treatmén_t AUCy., AUCy. oo, | Cmax, Tmax, hr
. hr*ng/ml hr*ng/ml ng/ml
1° " |Invention 72532 94785 2878 5
TRICOR® 144630 170426 10668 1.5
2 |Invention = |178706 230224 10313 6
| |TRICOR® |203088  |220417 16481 2
4 |Invention 161163 . [218798 9740 5
"~ |tricOR®  |[233268 276955 17075 |1.51
5 Invention 93427 118168 4371 35
. |TRICOR®  |151112 161377 12941 1.5
6  |Invention  |106373 157308 4861 4
"~ |TRICOR® |176647  |201225 13362 15
17 Invention 36501 | | 946 36
TRICOR® | 164042 184255 11427 3.5
8 | | Invention 63421 118015‘ 2889 4
TRICOR®  |138052 ~  |155202 12332 2
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9 |Invention 83403 95412 6613 3.5
TRICOR® | 137297 150641 14255 2.5
10 Invention 156740 | 200415 10077 5
" |TRICOR® | 120330 214656 5181 5.05

1 Invention 1494439  |209197 9273 9

" |trRicorR®  |237632 321628 10481 5

: 12._ Invention 54000 165825 1494 5
"~ [tRICOR® |117399  |136651 8634 1.52

Table 3: Averaged non-transformed pharmacokinetic parameters and ratios for inventive
forrhulation and TRICOR®:

Inventive | TRICOR®, | % Ratio | 90% Confidence Interval
(Lower lim:it, upper limit)
Cinax (ng/ml) 5822 12170 0.478 (0.267, 0.689)
" AUCq, 105549 | 167270 0.631 (0.494, 0.767)
(hr*ng/ml)
AUCo.wr 158704 201640 0.787 (0.665, 0.908)
(hr*ng/ml) : »

Tab:le 4: Ln-transformed Geometric Means for inventive dosage and TRICOR®:

Inventive | TRICOR® | % Ratio | 90% Confidence Interval
_ (Lower limit, upper limit)
:Cmax 4540 11669 0.389 (0.238, 0.638)
(ng/ml) '
AUCO-t 94269 162726 0.579 (0.450, 0.746)
(hr*ng/ml) _ _
AUCO-INF. | - 152085 194895 0.780 (0.674, 0.903)
(hr*ng/mi) » o

[0107] On average, the pharmacokinetic parameters for the inventive dosagé form
indicate that the tablet tested may not be bioequivalent to TRICOR®. However, the results

for several individual subjects suggest that the inventive dosage form can be bioequivalent to
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TRICOR. For example, subject 2 (Figure 2), 9 (Figure 8), 10 (Figure 9), and 11 (Figure 10)
exhibit very good absorption compared to TRICOR®.

[0108] Without being held to theory, it is believed that the bioavailability of the
inventive dosage form may be affected by the tableting.process. In order to determine if
tabl-feting' had an effect on bioavailability, a similar biostudy is being performed on the
fenofibrate granules from example 1 in the form of a capsule rather than a tablet. If the
inventive fenofibrate vcapsvule has pharmacokihetic parameters that more closely matéh ‘
TRfCOR@, then one of several approaches can be used to modify the dosage form of
Exémple 1. In order to facilitate release of the fenofibrate granules from the tablet, additional
excipients such as a disintegrant can be added to the tablet. Alternatively, or in addition,
prio;r to tableting, the fenofibrate granules can be coated with a coating composition suitable
to protect the fenofibrate granules during the tableting process. Suitable coating
compositions fbr the fenofibrate granules include surfactants, water soluble and water ’

insoluble polymers as described above.
Example 3: Stability of fenofibrate suspension
[0109] Fenofibrate suspensions may be formulated as shown in Table 5.

Table 5.

Milling suspension compositions % Weight
Fenofibrate 10 t0 22.5
Sodium Phosphate Monobasic Monohydrate |1 to 5
EUDRAGIT EPO 1t05
Ethanol , 0to 10
Water ' - 12t0 57.5
Total B {100

[0110] Suspensions falling within the barameters set forth in Table 5 were
formulated. The size of fenofibrate nanoparticles in suspension were measurcd‘ as a function
of time. Particle size was measured by Malvern light scattering. Figure 14 shows the particle
size'data for an initial time point, shortly after milling. The effective average particle size is

aboﬁt 260 nm. Figure 15 shows the particle size data for a fenofibrate suspension stored at
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foor:n temperature for 3 days. The effective average particle size is about 323 nm. Figure 16

shows the particle size data for a fenofibrate suspension stored at room temperature for 7

days. The effective average particle size is about 254 nm. Figure 17 shows the particle size

data for a fenofibrate suspension stored at room temperature for 12 days. The effective
average particle size is about 243 nm. Thus, for 12 days and beyond the fenofibrate particle

size in the suspension is stable.

[0111] The terms “a” and “an” do not denote a limitation of quantity, but rather
denéte the presence of at least one of the referenced item. The term “or” means “‘and/or.”
The terms “comprising,” “having,” “including,” and “containing” are to be construed as
opep-e_nded terms (i.e., meaning “including, but not limited to”). Unless defined otherwise,
tech',nical and scientific terms used herein have the same meaning as is commonly understood

by one of skill in the art to which this invention belongs. The endpoints of all ranges directed

to the same component or property are inclusive and independently combinable.

{0112} Embodimcnfs of this invention are described herein, including the best rﬁode
known to the inventors for carrying out the invention. Variations of those preferred
embodiments would become apparent to those of ordinary skill in the art upon reading the
foregoing description. The inventors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the invention to be practiced otherwise than as
specifically described herein. Accordingly, this invention includes all modifications and
cqu%valents of the subject matter recited in the claims appended hereto as permitted by
appl;icable law. Moreover, any combination of the above-described elements in all possible
variations thereof is encompassed by the invention unless otherwise indicated herein or

otherwise clearly contradicted by context.

[0113] What is claimed is:
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CLAIMS
1. A fenofibrate composition comprising

fenofibrate nanoparticles having an effective average particle size of less than 2000
nm, and - '

a particle sequestrant.

2. The fenofibrate composition of claim 1, comprising no added surfactant,

phospholipid, or a combination thereof.

30 The fenofibrate composition of claim 1, further compriéing the fenofibrate
nanoparticles and the particle sequestrant disposed on an inert core particle to form a

fenofibrate granulate.

4. The fenofibrate composition of claim 3, wherein the inert core particle
corﬁpﬁses a sugar,vmicrocrystalline cellulose, calcium phosphaté, lactose, a polymer, or a

combination comprising one or more of the foregoing inert core particles.

5. The fenofibrate composition of claim 1, wherein the particle sequestrant
corriprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-

soluble (meth)acrylate units.

6. The fenoﬁbrate composition of claim 1, wherein the particle sequestrant
comprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate
copélymer. '

7. The fenofibrate composition of ¢laim 3, wherein the particle sequestrant

comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-

vsolufble (meth)acrylate units.

8. The fenofibrate composition of claim 3, wherein the particle sequestrant
comprises butyl.methacrylate-(z-dimethylaminoethyl) methacrylate-methyl methacrylate _
copolymer.

9. The fenofibrate composition of claim 1, wherein the fenofibrate composition

is in a treatment form that is bioequivalent to the reference drug product of NDA #021656.
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10. The fenofibrate composition of claim 1, wherein the composition is in a
treatment form that exhibits a ratio of a logarithmic transformed geometric mean AUCo. 0f
the composition to a logarithmic transformed geometric mean AUCy.-0f a reference drug of
within about 0.80 to about 1.25 and a ratio of a logarithmic transformed geometric _meén Crnax
of the composition to a logarithmic transformed geometric mean Cmay of a reference drug of
within about 0.80 to about 1.25;

wherein the reference drug is the reference drug product of NDA #021656.

11. The fenofibrate composition of claim 1, wherein the fenofibrate composition

is iri a treatment form that is bioequivalent to 145 or 48 mg TriCor®.

12. The fenofibrate composition of claim 1, wherein the composition is in a
treatment form that exhibits a ratio of a logarithmic transformed geometric mean AUCo.mof
the composition to a logarithmic transformed geometric mean AUCo.=0f a reference drug of
within about 0.80 to about 1.25 and a ratio of a logarithmic transformed geometric mean Cpax
of tfle composition to a logarithmic transformed geometric mean Crax Of a reference drug of
within about 0.80 to about 1.25; 7

wherein the reference drug is 145 or 48 mg fenofibrate formulations comprisihg
nancj)particles'of fenofibrate having associated with the surface thereof a surfacc stabilizer

comprising hypromellose, sodiumn laﬁryl sulfate and dioctyl sodium sulfosuccinate.

13. The fenofibrate composition of claim 1, wherein the fenofibrate composition

redisperses in a biorelevant medium.

VO



WO 2008/002568 : PCT/US2007/014818

35

14. A fenofibrate composition comprising
~ fenofibrate nanoparticles having an effective average particle size of less than 2000

nm, and a particle sequestrant, wherein the composition is in a treatment form that exhibits a
ratié of a logarithmic transformed geometric mean AUCy. of the composition administered
in a non-fasted state to a logarithmic transformed geometric mean AUCo. 0f the composition
adrrliiniétered in a fasted state of within about 0.80 to about 1.25, and a ratio of a logarithmic
tran;sformed geometric mean Cmax Of the composition administered in a non-fasted state to a
logarithmic transformed geometric mean Cpax of the composition administered in a fasted

state of within about 0.80 to about 1.25.

15. . The fenofibrate composition of claim 14, comprising no added surfactant,

ph_éSpholipid, or a combination thereof.

16. The fenofibrate composition of claim 14, further comprising the fenoﬁbrate B
nanopanlcles and the particle sequestrant disposed on an inert core particle to form a

fenofibrate granulate.

17. The fenofibrate composition of claim 16, wherein the inert core partible
comprises a sugar, microcrystalline cellulose, calcium phosphate, lactose, a polymer, ora

combination of one or more of the foregoing inert core particles.

18. The fenofibrate composition of claim 14, wherein the particle sequestrant is a
pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-soluble

(meth)acrylate units.

19. The fenofibrate composition of claim 14, wherein the particle sequestrant
comprises butyl methacrylate-(2-dimethylaminoethyl) niethacrylate-methyl methacrylate

copolymer.

. 20. The fenofibrate composition of claim 16, wherein the particle sequestrant
comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-

soluble (meth)acrylate umits.
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21. The fenofibrate composition of claim 16, wherein the particle sequestrant

comprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate
copolymer. '

22. The fenofibrate composition of claim 14, wherein the fenofibrate composition

redisperses in a biorelevant medium.

23. A fenofibrate composition comprising

fenofibrate nanoparticles having an effective average particle size of less than 2000
nm,'and '

a particle sequestrant, wherein the composition has leés than a 25% difference in both

AUCj..and Cnmax When mcasured under fasted compared to non-fasted conditions.

24. The fenofibrate composition of claim 23, wherein the composition has less
than a 20% difference in the AUCy.»and the Cyax when measured under fasted compared to

non—faétcd conditions.

25. The fenofibrate composition of claim 23, comprising no added surfactant,

phospholipid, or a combination thereof.

26. The fenofibrate compositién of claim 23, further comprising the fenofibrate

| nanoparticles and the particle sequestrant disposed on an inert core particle to form a

fenofibrate granulate.

27. The fenofibrate composition of claim 26, wherein the inert core particle
comprises a sugar; microcrystalline cellulose; calcium phosphate, lactose; a polymer; or a

combination of one or more of the foregoing inert core particles.

28. The fenofibrate composition of claim 23, wherein the particle sequestrant
comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-

soluble (meth)acrylate units.

29, The fenofibrate composition of claim 23, wherein the particle sequestrant

comprises butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate
copolymer. ' o
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30. The fenofibrate composition of claim 26, wherein the pafticle sequestrant is a

pH-';sensitive copolymer having both hydrophobic (meth)acrylate units and acid-soluble

(mefth)ac'rylate units.

31. The fenofibrate composition of claim 26, wherein the particle sequestrant is

butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate copolymer.

32.  The fenofibrate compbsition of claim 23, wherein the fenofibrate compbsitic_m

[ .
redisperses in a biorelevant medium.

33. A fenofibrate composition comprising _

fenofibrate nanoparticles having an effective average particle size of less than 2000
nm, and | |
| . a particle sequestrant, in a treatment form having an AUC,. that is within a lower
confidence interval limit of 80% and an upper confidence interval limit of 125% of 144652
hr*xiig/ml; an AUC). that is within a lower confidence interval limit of 80% and an upper
conhdcnce interval limit of 125% of 167445 hr*ng/ml, band a Cux that is within a lower -
coniﬁden'ce interval limit of 80% and an upper confidence interval limit of 125% of 10485

ng/r?nl.

34.  The fenofibrate composition of claim 33, cbmpn'sing no added surfactant,

.pho%pholipid, or a combination thereof.

35. The fenofibrate composition of claim 33, further comprising the fenofibrate

nanoparticles and the particle sequestrant disposed on an inert core particle.

36.  The fenofitrate composition of claim 35, wherein the inert core particle
corr%npriscs a sugar;, microcrystalline cellulose; calcium phosphate, lactose; a polymer; or a

combination of one or more of the foregoing inert core particles.

37. The fenofibrate composition of claim 33, wherein the particle sequestrant

: corr}prises épH—sensiti_ve copolymer having both hydrophobic (meth)acrylate units and acid-

solible (meth)acrylate units.

3
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38. The fenofibrate composition of claim 33, wherein the particle sequestrant

comprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate

copolymer.

39. The fenofibrate composition of claim 35, wherein the particle sequestrant
comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-

soluble (meth)acrylate units.

40. The fenofibrate composition of claim 35, wherein the particle sequestrant
comprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate

copolymer.

41. The fenofibrate composition of claim 33, wherein the fenofibrate composition

redisperses in a biorelevant medium.

42. A fenofibrate composition comprising

fenofibrate nanoparticles having an effective average particle size of less than 2000
nm, and | _ '
| a particle sequestrant, wherein the fenofibrate composition is in a treatment form that
has an AUC,., of 120768 to 156764 hir*ng/ml, an AUCy.0f 139040 to 186493 hr*ng/ml, and
a Crax 0£ 9096 to 11393 ng/ml.

43. The fenofibrate composition of claim 42, comprising no added surfactant,

phoépholipid, or a combination thereof.

44, The fenofibrate composition of claim 42, further comprising the fenofibrate
nanoparticles and the particle sequestrant disposed on an inert core particle to form a

fenoljﬁbrate granulate.

45.  The fenofibrate composition of claim 44, wherein the inert core particle
comprises a sugar; microcrystalline cellulose; calcium phosphate, lactose; a polymer; or a

combination of one or more of the foregoing inert core particles.
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46.  The fenofibrate composition of claim 42, wherein the particle sequestrant is a
pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-soluble

(meth)acrylate units.

47. The fenofibrate composition of claim 42, wherein the particle sequestrant is a

butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate-copolymer.

48.  The fenofibrate composition of claim 44, wherein the particle seques&ani_is a
pH-sensitive copolymer having ‘both hydrophobic (meth)acrylate units and acid-soluble

(meth)acrylate units.

'49. The fenofibrate composition of claim 44, wherein the particle sequestrant is a

butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate copolymer.

50. . The fenofibrate composition of claim 42, wherein the fenoﬁbrate composition

redisperses in a biorelevant medium.

51. A fenofibrate composition comprising

fenofibrate nanoparticles having an effective average particle size of less than 2000
nm and no added surfactant, phospholipid, or a combination thereof, wherein the composition
is in a treatment form that exhibits a ratio of a logarithrhic transformed geometric mean
AUCy. of the composition to a logarithmic transformed geometric mean AUCp.0f a
_ reference drug of within about 0.80 to about 1.25 and a ratio of a logarithmic transformed
geometric mean C,y of the composiﬁon to a logarithmic transformed geometric mean Crmax
of areference drug of within about 0.80 to about 1.25; wherein the reference drug is‘ the
' reference drug product of NDA #021656. |

52. The fenofibrate composition of claim 51, wherein the composition cofnprises a

particle sequestrant.

53. The fenofibrate composition of claim 52, further comprising the fendﬁbrate
nanoparticles and the particle sequestrant disposed on an inert core particle to form a .

fenofibrate granulate.

4
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54. The fenofibrate composition of claim 53, wherein the inert core particle
com:prises a sugar; microcrystalline cellulose; calcium phosphate, lactose; a polymer; or a

combination of one or more of the foregoing inert core particles.

55. The fenofibrate composition of claim 51, wherein the particle sequestrant
comprises a pH-sensitive copolymer having both hydrophobic (m¢th)acry]ate units and acid-

soluble (meth)acrylate units.

56.  The fenofibrate composition of claim 51, wherein the particle sequestrant

corﬁprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate

_copélymer.

57. The fenofibrate composition of claim 53, wherein the particle sequestrant
comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-

soluble v(meth)acrylate units.

58. The fenofibrate composition of claim 53, wherem the particle sequestrant

comlprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate
copolymer.

59. The fenofibrate composition of claim 51, wherein the fenofibrate composition

redisperses in a biorelevant medium.
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60. A fenofibrate composition comprising

fenoﬁbréte nanoparticles having an effective average particle size of less than 2000
nm, and

a particle sequestrant, wherein the composition comprises no added surfactant,
phospholipid, or a combination thereof, and further wherein the composition comprises
wherein the composition is in a treatment form that exhibits a ratio of a logarithmic
trarisformed gedmetric mean AUC.of the composition administered in a non-fasted state to
a logarithmic transformed géometric mean AUC). of the composition administered in a
fastgd state of within about 0.80 to about 1.25, and a ratio of a logarithmic transfdmled_
geoﬁ)etﬁc mean Cpax of the composition administered in a non-fast:d state to a logarithmic
transformed geometric mean Crax of the composition administered in a fasted state of within
about 0.80 to about 1.25.

61. The fenofibrate composition of claim 60, wherein the composition comprises a

particle sequestrant.

62.  The fenofibrate composition of claim 61, further comprising the fenofibrate
nanoparticles and the particle sequestrant disposed on an inert core particle to form a

fenofibrate granulate.

63.  The fenofibrate composition of claim 62, wherein the inert core particle

comprises a sugar, microcry‘stalline cellulose; calcium phosphate, lactose; a polymer; or a

~ combination of one or more of the foregoing inert core particles.

64. The fenofibrate composition of claim 61, wherein the particle sequestrant
comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-

soluble (meth)acrylate units.

65.  The fenofibrate composition of claim 61, wherein the particle sequestrant is a

butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate-copolymer.

66.  The fenofibrate composition of claim 62, wherein the particle sequestrant
comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-

soluble (meth)acrylate units.
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67. The fenofibrate composition of claim 62, wherein the particle sequestrant

comiprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate-
copolymer.

68.  The fenofibrate composition of claim 60, wherein the fenofibrate composition

redisperses in a biorelevant medium.

69. A fenofibrate composition comprising A

fenofibrate nanoparticles having an effective average particle size of less than 2000
nm, wherein the cdmposition comprises no added surfactants, phospholipids, or a
combination thereof, and wherein the composition has less than a 25% difference in AUCq.0

and Cpmax When measured under fasted compared to non-fasted conditions.

70. The fenofibrate composition of claim 69, wherein the composition has less
than a 20% difference in AUCy. and Cmax when measured under fasted compared to non-

fasted conditions.

71. The fenofibrate composition of claim 69, further comprising a particle
sequestrant.
72. The fenofibrate composition of claim 71, further comprising the fenofibrate

nanoparticles and the particle sequestrant disposed on an inert core particle to form a

fenofibrate granulate.

73. The fenofibrate composition of claim 72, wherein the inert core particle
comprises a sugar; microcrystalline cellulose; calcium phosphate, lactose; a polymer; or a

combination of one or more of the foregoing inert core particles.

74. The fenofibrate composition of claim 71, wherein the particle sequestrant
comprises a pH-sensitive copolymer havirig both hydrophobic (meth)acrylate units and acid-

soluble (meth)acrylate units.

75. The fenofibrate composition of claim 71, wherein the particle sequestrant

comprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate—'
copolymer. '
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76. The fenofibrate composition of claim 72, wherein the particle sequestrant is a
pH- sensmvc copolymer having both hydrophoblc (meth)acrylate units and acid-soluble
(meth)acrylate units.

77. The fenofibrate composition of claim 72, wherein the particle sequestrant is a

butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate-copolymer.

78.  The fenofibrate composition of claim 69, wherein the fenofibrate composition

redisperses in a biorelevant medium.

79. A fenofibrate composition comprising

fenofibrate nanopartlcles having an effective average particle size of less than 2000
nm, -wherein the composition comprises no added surfactants, phosphollplds ora
corr;bmatlon thereof, and further wherein the composition is in a treatment form having an
AUCO . is within a lower confidence interval limit of 80% and an upper conﬁdence interval
hmxt of 125% of 144652 hr*ng/ml, the AUC,.»1s within a lower confidence interval limit of

O% and an upper confidence interval limit of 125% of 167445 hr*ng/ml, and the Crax 18

within a lower confidence interval limit of 80% and an upper confidence interval limit of

125% of 10485 ng/ml.

80. The fenofibrate composition of claim 79, wherein the composition comprises a

particle sequestrant.

‘81. The fenofibrate composition of claim 80, wherein the fenofibrate nanoparticles
and the particle sequestrant are disposed on an inert core particle to form a fenofibrate

granulate.

- 82. The fenofibrate composition of claim 81, wherein the inert core panicle'
comprises a sugar; microcrystalline cellulose; calcium phosphate, lactose; a polymer; or a

combination of one or more of the foregoing inert core particles.

- 83 . The fenofibrate composition of claim 80, wherein the particle sequestrant
‘comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid

soluble (meth)acrylate units.

79
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84. The fenofibrate composition of claim 80, wherein the particle sequestrant

comiprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacfy]ate

-copolymer.

85.  The fenofibrate composition of claim 81, wherein the particle sequestrant isa
pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-soluble

(meth)acrylate units.

86. The fenofibrate composition of claim 81, wherein the particle sequestrant
coniprises a butyl methacrylate-(2-dimethylaminoethyl) methacfylate—methyl methacrylate

copolymer.

87. The fenofibrate composition of claim 79, wherein the fenofibrate composition

redisperses in a biorelevant medium.

- 88. An active agent composmon comprising
actwc agent nanoparticles having an effective average particle size of less than 2000
_m, and
a pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-
soluble (meth)acrylate units, wherein the active agent nanoparticles and the copolymer aré

disposed on an inert core particle.

89. The active agent composition of claim 88, wherein the active agent

composition redisperses in a biorelevant medium.

90. The active agent composition of claim 88, wherein the inert core particle
comprises a sugar, microcrystalline cellulose, calcium phosphate, lactose, a polymer, or a

‘combination of one or more of the foregoing inert core particles.

91. The active agent composition of claim 88, wherein the copolymer is a butyl

methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate copolymer.
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92. The active agent composition of claim 88, wherein the composition is.
bioequivalent under fasted uhd noﬁ-fasted conditions, wherein the composition exhibits a
ratio of a logarithmic transformed geometric mean AUC,. of the composition administered
in a non-fasted state to a logarithmic transformed geometric mean AUCO-@ of the composition
- administered in a fasted state of within about 0.80 to about 1.25, and a ratio of a logarithmic
transformed geometric mean Cnax of the composition administered in a non-fasted state toa
logarithmic transformed geometric mean Crax of the composition administered in a fasted

state of within about '0.80 to about 1.25.

93, The active agent composition of claim 88, wherein the active agent is

substantially water insoluble.

94. The active agent composition of claim 93, wherein the active agent is

fenofibrate, metaxalone, or oxcarbazepine.

95. The active agent composition of claim 88, comprising no added surfactant,

pho‘sphqlipids, or a combination thereof.

96.  The active agent composition of claim 88, wherein the composition has less
than a 25% difference in AUCq.eand Crax When measured under fasted compared to non-

fasted conditions.

97.  An active agent composition comprising

active agent nanoparticles having an effective average. particle size of less than 2000
nm, and ' '

a particle sequestrant, wherein the composition cofnprises no surfactants or
phospholipids, and further wherein the active agent nanoparticles and the particle sequestrant
are disposed on an inert core particle to form a fenofibrate granulate, and the active agent

composition redisperses in a biorelevant medium.

98. The composition of claim 97, wherein the particle sequestrant comprises a pH-
sensitive éopolymer having both hydrophobic (meth)acrylate units and acid-soluble

(meth)acrylate units.
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99. The active agent composition of claim 97, wherein the inert core particle
coniprises a sugar; microcrystalline cellulose; calcium phosphate, lactose; a polymer; and

combinations comprising one or more of the foregoing inert core particles.

100. The active agent composition of claim 97, wherein the particle sequestrant
comprises a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate

copolymer.

101. The active agent composition of claim 97, wherein the composition is
bioéquivalent under fasted and.non-fasted conditions, wherein the composition exhibits a
ratio of a logarithmic transformed geometric mean AUCy. of the composition administered
in a non-fasted state to a logarithmic transformed geometric mean AUC.o of the composition
administered in a fasted state of within about 0.80 to about 1.25, and a ratio of a logarithmic
transformed geometric mean Cnax of the composition administered in a non-fasted state to a
logarithmic transformed geometric mean Cmayx of the composition-administered in a fasted

state of within about 0.80 to about 1.25.

102. The active agent composition of claim 97, wherein the active agent is

substantially water insoluble.

103. The active agent composition of claim 102, wherein the active agent

comprises fenofibrate, metaxalone, or oxcarbazepine.

104.  The active agent composition of claim 97, wherein the composition has less
than a 25% difference in AUCy.and Cpax Wwhen measured under fasted compared to non-

fasted conditions.
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105. An active agent composition comprising
active agent nanoparticles having an effective average particle size of less than 2000
nm,:and '
| a particle séquestrant, wherein the active agent nanoparticles and a particle
sequestrant are disposed on an inert core particle, and wherein the particle sequestrant is a
pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid-soluble
(meth)acrylate units,

wherein the composition is bioequivalent under fasted and non-fasted conditions,

wherein the composition exhibits a ratio of a logarithmic transformed geometric mean AUCo.

«of the composition administered in a non-fasted state to a logarithmic transformed
geometric mean AUCo.« 0f the composition administered in a fasted state of within about
0.80 to about 1.25, and a ratio of a logarithmic transformed geometric mean Cyax of the
composition administered in a non-fasted state to a logarithmic transformed geometric méanv

Cumax of the composition administered in a fasted state of within about 0.80 to about 1.25:

106. The active agent composition of claim 105, wherein the active agent s

substantially water insoluble.

107. The active agent composition of claim 106, wherein the active agent

comprises fenofibrate, metaxalone, or oxcarbazepine.

108. The active agent composition of claim 105, comprising no added surfactant,

phospholipids, or a combination thereof.

S 7
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109. An active agent composition comprising

active agent nanoparticles having an effective average particle size of less thén 2000
nm,.and

a particle sequestra.nt wherein the active agent nanoparticles and the particle
sequestrant are dxsposed on an inert core particle, and wherein the pamcle sequestrant is a
pH-sensitive copolymer having both hydrophobic (meth)acrylate units and acid- soluble
(nieth)acrylate units, and futher wherein the composition has less than a 25% difference in

AUCO-O, and C.x when measured under fasted compared to non-fasted conditions.

110. The active agent composition of claim 109, wherein the active agent is

substantially water insoluble.

111. The active agent composition of claim 110, wherein the active agent

comprises fenofibrate, metaxalone, or oxcarbazepine.

112. The active agent composition of claim 109, comprising no added surfactant,

phospholipids, or a combination thereof.

113. A method of improving bioavailability of an active agent, comprising
adrrﬁnistering an active agent dosage form, the active agent dosage form comprising active
~ agent nanoparticles having an effective average particle size of less than 2000 nm, wherein
the actlve agent nanoparticles and a particle sequestrant are dxsposed on an inert core particle,
and wherem the particle sequestrant is a pH-sensitive copolymer having both hydrophoblc

(meth)acrylate units and acid-soluble (meth)acrylate units.

114. The method of claim 113, wherein the active agent is substantially water

insoluble. -

115. The method of claim 114, wherein the active agent comprises fenofibrate,

- metaxalone, or oxcarbazepine.

116. The method of claim 113, comprising no added surfactant, phospholipids, or a

combination thereof.
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117. The method of claim 113, and wherein the active agent composition

_redisperses in a biorelevant medium.

. 118. A method of improving bioavailability of an active agent, comprising
admiinistering an active agent dosage form, the active agent dosage form comprising active
agent nahopaﬂicles having an effective average particle size of less than 2000 nm, wherein
the active agent nanopartic.lés and a particle sequestrant are disposed on an inert core particle,
wherein the composition comprises no surfactants or phospholipids, and wherein the active

agent composition redisperses in a biorelevant medium.

119. The method of claim 118, wherein the active agent is substantially water

insoluble.

120. The method of claim 118, wherein the active agent compﬁses fenofibrate,

metaxalone, or oxcarbazepine.

121. . The fenofibrate composition of claim 3, furthervcbmprising a coating

composition substantially coating the fenofibrate grahulate.

~122.  The fenofibrate composition of claim 121, wherein the coating composition
comprises a surfactant, a water soluble polymer, a water insoluble polymer, or a combination

of the foregoing.

123. The fenofibrate composition of claim 14, further comprising a coating |

cdm:})osition substantially coating the fenofibrate granulate.

124. The fenofibrate composition of claim 123, wherein the coating composition
comprises a surfactant, a water soluble polymer, a water insoluble polymer, or a combination

of the foregoing.

125. The fenofibrate composition of claim 14 in the form of a tablet; wherein the

tablet comprises a disintegrant.

126. The fenofibrate composition of claim 23, further comprising a coating

composition substantially coating the fenofibrate granulate.
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127. The fenofibrate composition of claim 126, wherein the coating composition
'coni,prises a surfactant, a water soluble polymer, a water insoluble polymer, or a combination

of the foregoing.

128. The fenofibrate composition of claim 23 in the form of a tablet, wherein the

tablet comprises a disintegrant.

129. The fenofibrate composition of claim 33, further comprising a coating

composition substantially coating the fenofibrate granulate.

130. The fenofibrate composition of claim 129, wherein the coating composition
comprises a surfactant, a water soluble polymer, a water insoluble polymer, or a combination

of the foregoing.

131. The fenofibrate composition of claim 33 in the form of a tablet, wherein the

.tablet comprises a disintegrant.

132. The fenofibrate composition of claim 42, further comprising a coating

composition substantially coating the fenofibrate granulate.

133. The fenofibrate composition of claim 132, wherein the coating composition
comprises a surfactant, a water soluble polymer, a water insoluble polymer, or a combination

of the foregoing.

134. The fenofibrate composition of claim 42 in the form of a tablet, wherein the

tablet comprises a disintegrant.

135. The fenofibrate cbmposition of claim 51, further comprising a coating

composition substantially coating the fenofibrate granulate.

136. The fenofibrate composition of claim 135, wherein the coating composition
comprises a surfactant, a water soluble polymer, a water insoluble polymer, or a combination

of the foregoing.
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137. The fenofibrate composition of claim 51 in the form of a tablet, wherein the

tablet comprises a disintegrant.

138. The fenofibrate composition of claim 60, further comprising a c_dating

composition substantially coating the fenofibrate granulate.

139. The fenofibrate _compositfon of claim 138, wherein the coating composition
- comprises a surfactant, a water soluble polymer, a water insoluble polymer, or a combination

of the foregoing.

140.  The fenofibrate composition of claim 60 in the form of a tablet, wherein the

tablet comprises a disintegrant.

141.  The fenofibrate composition of claim 69, further comprising a coating

comjpositioxi substantially coating the fenofibrate granulate.

142. The fenofibrate composition of claim 141, wherein the coating composition
comiprises a surfactant, a water soluble polymer, a water insoluble polymer, or a combination

of the foregoing.

143.  The fenofibrate composition of claim 69 in the form of a tablet, wherein the

tablet comprises a disintegrant.

144. The fenofibrate composition of claim 79, further comprising a coating

composition substantially coating the fenofibrate granulate.

145. The fenofibrate composition of claim 144, wherein the coating composition
comprises a surfactant, a water soluble polymer, a water insoluble polymer, or a combination

of the foregoing.

146.  The fenofibrate composition of claim 79 in the form of a tablet, wherein the

tablet comprises a disintegrant.

~
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147. A fenofibrate nanoparticle suspension comprising: |
an aqueous particle sequestrant solution having dispersed therein fenofibrate
:nanopart'icl_cs and a particle sequestrant, wherein the fenofibrate nanoparticles have an

effective average particle size of less than 2000 nm.

148. The fenofibrate nanoparticle suspension of claim 147, comprising no added

surfactant, phospholipid, or a combination thereof. -

149. The fenofibrate nanoparticle suspension of claim 147, wherein the particle
sequestraht comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate

units and acid-soluble (meth)acrylate units.

150. The fenofibrate nanoparticle suspension of claim 147, wherein the particle
sequestrant is a butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl
methacrylate copolymer.

151. The fenofibrate nanoparticle suspension of claim 147, wherein the particle
sequestrant comprises a pH-sensitive copolymer having both hydrophobic (meth)acrylate

units and acid-soluble (meth)acrylate units.

152. The fenofibrate nanoparticle suspension of claim 147, wherein the particle
sequestrant comprises buty! methacrylate-(2-dimethylaminoethyl) methacrylate-methyl

methacrylate copolymer.

153. The fenofibrate nanoparticle suspension of claim 147, wherein the effective
average particle size of the fenofibrate nanoparticles changes by no more than 35 % within 2

weeks of a first particle size measurement.

154. The fenofibrate nanoparticle suspension of claim 147, wherein the effective
average particle size of the fenofibrate nanoparticles changes by no more than 15 % within 2

weeks of a first particle size measurement.

155. The fenofibrrate nanoparticle suspension of claim 147, wherein the
conéentr'a't'idn of the particle sequestrant is about 1% w/v to about 25% w/v and the

concentration of fenofibrate is about 5% w/v to about 45% w/v.
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156. A fenofibrate nanoparticle suspension consisting essentially of:.

an aqueous particle sequestrant solution having dispersed therein fenoﬁbrat¢
nanbparticles, wherein the fenofibrate nanoparticles have an effective average particle size of
less than 2000 nm. | | |

157. ~ A fenofibrate nanoparticle suspension con’sistingvofz

an aqueous particle sequestrant solution having dispersed therein fenofibrate
nanbpaiticles, wherein the fenofibrate nanoparticles have an effective average pariicle.size of
less than 2000 nm. |

—
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Figure 11
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Figure 12
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Figure 13

Eudragit EPO

P

Purified Water USP
Denstured Aloohol SO3A

l Fanofibrate AP l--—,

Oibask Caiclum Phasphate USP (A-Tab. Powder) =P

intermediate for Fenofibrate Tablets

-

. g/
\ J
;
hY ;oo
.
’
.
.
.

Millng &

Ky
N,

.

N
\,

Croscarmeliose Sooium, NF {(Ac-Di-Soi) :
ODidasic Calcium Phosphate USP (A-Tab, Powdet) {,‘_
Magnesium Stearate .

Fenofidrate Fina! Blend

Y
N\, s
e F ’
\ .
N, /
~ 4
4 /
\ /
3
/
.
\ /s
\\ /‘
\
Ay
\/

[ Fencfibrate Tableta |

PCT/US2007/014818

¥R

A+



XD,

WO 2008/002568 ‘ ' PCT/US2007/014818

14 of 15

e o e gmamaam gy =

lnten‘dty (%)

Size {d.nm)

= Record 1: Fenofibrate AP} Milled 1414 56 120 mirutes diuted 1]

Figure 15
Size Distribution by Intensity
8 ...............................................................................
7 ...................................................
6 .............................. 2esoasrnrsenmanncstmeach i oneteeceestranncnascannrn. a4
g 3 S R TR R R R E R D R REREEEE T
>
ﬁ P R R R R R
< *
E 3 ............... E ............... R RN S R R
24 ...............................
e L N
ol : i
0.1 1 10
Size (d.nm}
[=———Record 2: Fenofibrate API Milled NB1414 56 120 min_diluted 3 day stability 1

+3



WO 2008/002568

PCT/US2007/014818

15 of 15

Figure 16
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FORMULACIONES DE AGENTE ACTIVO, METODOS DE FABRICACION, Y

METODOS DE USO

REFERENCIA CRUZADA A SOLICITUDES RELACIONADAS

Esta solicitud reivindica la prioridad de la solicitud
provisional U.S. Ser. No. 60/805,823 presentada en Junio 26,

2006, que se incorpora aqui como referencia en su totalidad.
ANTECEDENTES

[0001] La biodisponibilidad significa el grado y/o
velocidad_en la gue un agente activo se absorbe en un sistema
viviente, o se hace disponible en el sitio de actividad
fisioldégica. Muchos factores pueden afectar la
biodisponibilidad que incluyen la forma de dosificacidn vy
varias  propiedades del agente activo y/o forma de
dosificacién, por ejemplo, velocidad de disolucidn del agente
activo. La pobre biodisponibilidad es un problema
significativo encontrado en el desarrollo de composiciones
farmacéuticas, particularmente aquellas que contienen un
agente activo que es pobremente soluble en agua. Los agentes
activos pobremente.solubles en agua se pueden eliminar del
tracto gastrointestinal antes de ser absorbido en la
circulacién. Se sabe que la velocidad de disolucidén de un

agente activo particulado se puede aumentar incrementando el

T
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drea de superficie, es decir, reduciendo el tamafio de
particula.

[0002] El fenofibrato es un ejemplo de un agente

farmécéutico activo con pobre solubilidad en el agua. El

fencfibrato, acido 2-[4-(4-clorobenzoil) fenoxi] -2-metil-
propanoico, éster de l-metiletilo, se utiliza en el
tratamiento | de hiperlipidemias enddgenas,

hipercolesterolemias, e hiéertrigliceridemias en adultos. La
preparacién del fenofibrato se describe en la patente U.S.
No. 4,058,552. El acido fenofibrico, el metabolito activo del
fenofibrato, producé réducciones en el colesterol total,

colesterol 1LDL, apolipoproteina B, triglicéridos totales vy

lipoproteinas ricas en triglicéridos (VLDL) en” pacientési
tratados. También, el tratamiento con el fenofibrato resulta

en el incremento en lipoproteina de alta densidad (HDL) vy

apoprotéinas apoAI y apoAII. El tratamiento prolongado con el
fenofibrato en la proporcién de aproximadamente 300 a
aprokimadamente 400 mg por dia hace posible obtener una
reduccidén en el colestefol total de aproximadamente 20 a
aproximadamente 25%, y una reducciln  en los niveles de

triglicéridos de aproximadamente 40 a aproximadamente 50%.

[0003] La pobre solubilidad en el agua del

fenofibrato puede limitar su absorcidn en el tracto

gastrointestinal (GI). Para remediar este problema, los

grupos de investigacién han tratado una pluralidad de
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estrategias que incluyen, por ejemplo, formulaciones . de

fenofibrato micronizado, 1la combinacién del fenofibrato vy
vitamina E, el uso de éter monoetilo de dietilenglicol (DGME)

como solubilizante, y la combinacién del fenofibrato con uno

o mas glicéridos poliglicolizados. Otro método ha sido
emplear fenofibrato nanoparticulado. - Los parametros
farmacocinéticos_ para formulaciones de fenofibrato

nanoparticulado, comercialmente disponible de Abbott como
TriCor’ 145 ng y 48 ng, se dice no se  afectan
sighificativamente por el estado de ayuno o no ayuno del

sujeto.

[0004] La presente invencidn satisface la necesidad
de mejorar las composiciones de fenofibrato, particularmente

las formas de tratamiento gque comprenden composiciones que

son biocequivalentes a .las formas de dosificacidn actualmente

comercializadas.
RESUMEN
~[0005] En una modalidad, una  composicién  de

fenofibrato Comprende nanoparticulas de fenofibrato que

tienen un tamafio de particula promedic efectivo de menos de
2000 nm, en donde la composicidén comprende un secuestrante de

particula.

1)
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[0006] En otra modalidad, una composicidén dé
fenofibréto comprendé nanoparticulas de - fenofibrato que
tienen un tamafio de particula prbmedio efectivo de ménos de
2000 nm, en donde la composicién comprende un secuestrante de
particula, en donde la composicidn exhibe una proporcidén de
una media geométrica transformada logaritmica AUCO;deé la
composiciéﬁ-administrada en un estado de no ayuno a una media
geométrica transformada 1ogaritmica AUCy.. de la composicidn

administrada en un estado de ayuno dentro de aproximadamente

0.80 a aproximadamente 1.25, y una propbrcién de una media

geométrica transformada logaritmica Cpax de la composicidn

administrada en un estado de no ayuno a una media geométrica -

transformada logaritmica Cpax de la composicidn administrada
en un estado de ayuno dentro de aproximadamente 0.80 a

aproximadamente 1.25. .

[0007] En todavia otra modalidad, una composicidén de

fenofibrato comprende nanoparticulas' de fencofibrato que

_tienen un tamafio de particula promedio efectivo de menos de

2000 nm, en donde la composicidén comprende un secuestrante de
particula, y en donde la composicién tiene menos de una
diferencia de 25% en el AUCy.., y el Cnax cuando se mide bajo

condiciones de ayuno comparadas con condiciones de no ayuno.

[ooo08] En otra modalidad, una composicién comprende
nanoparticulas de fenofibrato que tienen wun tamafio de

particula pfomedio efectivo de menos de 2000 nm, en donde la

'Y
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composicién .comprende un secuestrante de particula, y en

donde el AUC,.. estd dentro de un limite de intervalo de

confidencia inferior de 80% y un limite de intervalo dé
confidencia superior de 125% de 144652 hr*ng/ml, el AUCmnw
estd dentro de un limite de intervalo de confidencia inferior
de 80% vy ﬁn limite de intervalo de confidencia superior de
125% de 167445 hr*ng/ml, y el Cpax €sté dentro de un limite de
interyaio de confidencia inferior de 80% Y' un limite de

intervalo de confidencia superior de 125% de 10485 ng/ml.

[0009] En un aspecto, una composicidén de fenofibrato
comprende nanoparticulas de fenofibrato que tienen un témaﬁo
de particula promedio efectivo de menos de 2000 nm,.en donde
la composicidn no comprende agregar tensoactivos,
fosfolipidos, o© su combinacién, y en donde la composicidn
exhibe una proporcién de una media geométrica transformada
1ogaritmica AUC;.. de la composicidn a una media geométrica
transformada logaritmica AUC. de un farmaco de referencia
dentro de aproximadamente 0.80 a aproximadamente 1.25 v una
proporcidn - de una.media geométrica tranéformada logafitmica

Coax de la composicién a una media geométrica transformada

logaritmica Cpax de un féarmaco de referencia dentro . de-

aproximadamente €.80 a aproximadamente 1.25; en donde el
farmaco de referencia es el producto de farmaco de referencia

de NDA #021656.

el

39
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[0010] En  otro aspecto, una composicidén de

fenofibrato comprende nanoparticulas de fenofibrato que

tienen un tamafioc de particula promedio efectivo de menos de

2000 nm, en donde 1la composicidén no cdmprende -agregar
tensoactiVos, fosfolipidos, o su combinacién; y en donde lé
composicién comprende un secuestrante de particula, en donde
la composicién exhibe una proporcién de una media geométrica

transformada logaritmica AUC;.. de la composicidn administrada

en un estado de no ayuno a una media geométrica transformada

logaritmica AUCq.. de la composicidn administrada en un estado
de ayuno dentro de aproximadamente 0.80 a aproximadamente

1.25, y una proporcidén de una media geométrica transformada

logaritmica Cpax de la composicién administrada en un estado

de no ayuno a una media geométrica transformada logaritmica

Coax de 1la composicién administrada en un estado de ayuno

dentro de aproximadamente 0.80 a aproximadamente 1.25.

[0011] En otro aspecto, una composicidn de

fenofibrato comprende nanoparticulas de fenofibrato que

tieﬁen un tamafic de particula promedio efectivo de menos de
2000 nm, en donde la composicidén no comprende agregar
tensoabtivos; fosfolipidos, o su combinacidén, y en donde la
composicidén tiene menoé de una diferencia de 25% en AUCmm Yy
Coax cuando se mide bajo condiciones de ayuno comparadas con

condiciones de no ayuno.

g0
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[0012] _" En .todavia otro aspecto, una composicidn de
fenofibraté comprende nanoparticulas de fenofibrato que
tienen un tamafio de particula promedio efectivo de mehés de
2000 ‘nm, en donde ‘1a composiciédn no comprende ”agregar
ﬁensoactivos, fosfolipidos; o su combinacién, y en donde ei

AUC,.. estd dentro de un limite de intervalo de confidencia

inferior de 80% y un limite de intervalo de confidencia

superior de 125% de 144652 hr*ng/ml, el AUCy.. esté dentro de
un limite de intervalo de confidencia inferior de 80% y un
limite de intervalo de confidencia superior de 125% de‘16§445
hr*ng/ml, v el Cpax estad dentro de'un limite de intervalc de
confidencia - inferior de 80% 'y un limite de intervalo de

confidencia superior de 125% de 10485 ng/ml.

[0013] En otra modalidad, una composicidén de agente
activo comprende particulas de agente activo gue tienen  un
tamafio de particula promedio efectivo de menos de 2000 nm, en

donde las nanoparticulas de agente activo y un secuestrante

de particula se disponen en una particula de nucleo inerte, .y .
en donde el secuestrante de particula es un copolimero

sensible a pH gque tiene unidades de (met)acrilato hidrdéfobas

y unidades de (met)acrilato solubles en &acido.

[0014] En otra modalidad, una composicién de agente

activo comprende nanoparticulas de agente activo gque tienen

“un tamafio de partiéula promedio efectivo de mencs de 2000 nm,

en donde las nanoparticulas de agente activo y un
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secuestrante de pafticula se disponen en una particula de
nicleo = inerte, en donde la composicién no comprende
tensoactivos o© foéfdlipidos, y en donde la composicién de

agente activo se redispersa en un medio biorelevante.

[0015] En otra modalidad, una composicidén de agente
activo comprende nanoparticulas de agente activo gue tienen

- un tamafio de particula promedio efectivo de menos de 2000 nm,

en donde las nanoparticulas de agente activo "y un

secuestrante de particula se disponen en una particula de
niGcleo inerte, y en donde el secuestrante de particula es un

copolimero'sensible a pH que tiene unidades de (met)acrilato

hidréfobas y unidades de (met)acrilato solubles en dcido, en

‘donde la composicién es bioequivalente bajo condiciones  de -

ayuno y no ayuno, en donde la composicién exhibe wuna
proporcién de una media geométrica transformada logaritmica
AUCOQ de la composicién administrada en un estado dé nb ayuno
a una media geométrica transformada logaritmica AUme.de_la
composicidn administrada. en un estado de ayuno dentro de
aproximadamente 0.80 a aproximadamente 1.25, y una proporcidn
de una media geométrica transformada logaritmica- Cnax de la
composgicidn administrada en un estado de no ayuno a una media
geométrica transformada logaritmica Cpax de 1la .composicién
administrada en un éstado'de ayuno dentro de aproximadamente

0.80 a aproximadamente 1.25.



WO 2008/002568 _ 9 | PCT/US2007/014818

[0016] ' En otra modalidad, un método vpara mejorar la
biodisponibilidad de un agente. Cactivo que comprende
édministrar una forma de.dosificacién del agente acti&o; ia
forma de dosificacidn del agente activo comprénde
nanoparticulas de agente activo que tienen un tamaflo de
particula promedioc efectivo de menos de 2000 nm, en donde las
nanoparticulas de agente activo y un secuestrante de

particula se disponen en una particula de nicleo inerte, en

donde  la composicidén no comprende tensoactivos o

fosfolipidos, y en donde la composicidn de agente activo se

redispersa en un medio biorelevante.

(0017} - Estas 0% otras modalidades, ventajas v

caracteristicas de la presente invencidén se ilustran mediante

las Figuras, descripcién detallada, y Ejemplos gue siguen.

BREVE DESCRIPCION DE LAS FIGURAS

[o018] Las Figuras 1-11 son graficas individuales de

la concentracién de plasma versus tiempo para ‘sujetos

individuales.

[0019] La Figura 12 muestra la concentracidén en
plasma promedio de la media 'cuadrada lineal wversus tiempo

para todos los 11 pacientes comparado con TriCor .

o)
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[0020] La Figura 13 es un diagrama de flujo gque

muestra un método para producir comprimidos de fenofibrato.

[0021] - La Figura 14 muestra la distribucién de tamafio

de particula de una suspensidn de fenofibrato - en un punto de

tiempo inicial, brevemente después de molido.

[0022] La Figura 15 muestra la distribucidn de tamano

de particula de una suspensidn de fenofibrato en 3 dias a

temperatura ambiente.

. [0023] ~ La Figura 16 muestra la distribucidn de tamaiioc
de particula de una suspension de fenofibrato a 7 dias a

temperatura ambilente.

[0024] . La Figura 17 muestra la distribucidn de tamarfio

de particula de una suspensidn de fenofibrato a 12 dias a

temperatura ambiente.

' DESCRIPCION DETALLADA

[0025] Se describen aqui composiciones y métodos para
formas de dosificacién de fenofibrato novedosas, que también

son aplicables a otros agentes activos sustancialmente

insolubles en agua. Las formas de dosificacidn oral se basan

en agentes activos nanoparticulados. En algunas modalidades,

los agentes activos nanoparticulados estdn en combinacidén con.

A
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un secuestrante de particula, que proporciona la

redispersibilidad del agente activo después de dosificacién.
En una modalidad, la forma de dosificacidén estd en la forma

de tratamiento que comprende el fenofibrato o dcido

fenofibrico, y que es bioequivalente a las formulaciones de .

comprimido de fenofibrato nanoparticulado comercialmente

disponibles.

[0026] Un “agente activo” significa un compuesto,
elemento, o mezcla que cuando  se administra a un paciente,
solo o en combinacién con otro compuesto, elemento, o:mezclé,
confiere, vdirectamente o) indirectamente, unk efecto
fisiolégico en el pacienﬁe. El efecto fisioldgico ihdirecto
puede ocurrir via un metabolito u otro mecanismo indirecto.
Cuéndo_el agente activo es un compuesto, luego las sales,
solvatos (qﬁe incluyen hidratos) del compuesto libre ;o, la

sal, formas cristalinas, formas no cristalinas, y cualesquier

polimorfos del compuesto se contemplan aqui. Los compuestos

pueden contener uno o mis elementos asimétricos tal como
centros estereogénicos, ejes estereogénicos y similares, por
ejemplo, 4&tomos de carbono asimétricos, asi como los

compuestos pueden existir en diferentes formas

estereoisoméricas. Estos compuestos pueden ser, por ejemplo,

racematos o formas O&ptimamente activas. Para compuestos con
dos o mas elementos asimétricos, estos compuestos pueden ser
adicionalmente mezclas de diasteredmeros. Para compuestos que

tienen centros asimétricos, se abarcan todos los isdmeros

“N\
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vépticos en forma pura y sus mezclas. En adicidn, compuestos
éon énlaceé dobles carbono-carbono pueden ocurrir en las
formas Z Yy E, con todas las formas isoméricas de los
compuestos. En estas situaciones, los enantidmeros Unicos, es
decir, formas O&ptimamente activas se pueden obtener mediante
la sintesis asimétrica, la sintesis de 1los precursores
épticamente puros, o mediante la resolucidén de los racematos.
vLa resolucién de los‘ racematos también se puede llevar a
cabo, por ejemplo, mediante métodos convencionales tal como
la cristalizacién én la presencia de un agente resuelto, o
“cromatografia, utilizando, por ejemplo una columna HPLC
quiral. Todas las formas se contemplan aquil independienté de

los métodos utilizados para obtenerlos.

[0027] En una modalidad, el agente activo es agente
activo sustanéialmente in soluble en agua tal 'como, por
'ejeﬁplo,v fenofibrato, oxcarbazepina, metaxalona, digéxin
acetilo, analogos aciclovir, albendazol, albendaiol
sulféxido, alfaxalona, alprazélam, alprostadil, altretamina,
amiiorida,. amiodarona, :aminofostina, besilato amlodipina;
'anipamil, antiﬁrombina III, aprepitant, sulféto : de
atazanavir, atenolol, acetilsalicilato; calcio atorvastatina,
azitromicina, azidotimidina, atovaqudna, bexarotend,
beclobrato, beclometasona, belomicina, benzafibrato,
benzocaina y derivados, beta caroteno, beta endorfina, beta
interferdn, bezafibrato, bicalutamida, binovum, biperiden,

bosentan, brimonidina, bromazepam, bromocriptina, bucindolol,

e
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puflomedil, bupivacaina, busulfan, ampotecina, benztropina
mesilato, bupropion, cadralazina, camptotesina, candesartan,
Cantaxantina, captopril, carbamazepina, carboprqst,
cefalexin, cefalotin, defamandbl, cefazedona, cefdinir,
cefluoroxima, cefinenoxima, cefoperazona, cefotaxima,
cefoxitin, cefsulodin, ceftizoxima, clorambucil, acido
cromoglicinaico, ciclonicato, ciglitazoné, ciiostazol,
cipfofloxacina, citalopram, claritromicina, clonidina,
bisulfato clopidogrel, clofhidrato de colesevelam,
cortexolona, cqrticosterona, Cortisol, cortisona,
ciclosporina A y otras éiclosporinas, ciclofosfamida,
citarabina, cabergolina, cerivastatina} clorpromazina,
cisaprida, yclébenzaprina, ciproheptadina, ceftézidima,

cefuroxima, duloxetina, desocriptina, desogestrel, ésteres de

acetato,

dexametasona tal como el dezocina, diazepam,
diclofenac, dideoxiadenosina, dideoxiinosina, digiﬁoxina,
digoxina, dihidroergotamina, dihidroergotoxina, diltiazem,
-antagonistas de dopamina, doxorubicina, delavirdina,
desmopreSSina, dipiridamol, doclasetron, dacarbazina;
econazb;, endralazina, enkefalin, enalapril, époprostgnol,
”estradiol, estramustina, etofibrato, etoposida, enalapril'
maleato, enalaprilat, factof ix, factor  wviii, felbamato,
fenbendazol, fexofenadina HCI, finasterida, flunarizina,
flurbiprofen, 5; fluorouracilo, fiurazepam, fosfomicina,
fosmidomicina, furosemida, famotidina, felodipina,
furazolidona, fluconazol, gallopamil, gamma interferédn,

ganciclovir, gentamicina, gepefiina, gliciazida, glimepirida,

9
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glipizida, gliburida, griseofulvina, haptoglobulina, vacuna
de la hepatitisb B, hidralazina,  hidroclorotiazida,
hidrocdrtiSOna, , ibuprofeno, ibuproxam, ' indinavir,
vindometacina} agentes de contraste de rayos X aromaticos
yodinados tal como yodamida, bromuro de ipratropio,
Itraconazol, quetoconazol,.quetoprofenp, gquetotifen, fumarato
de quetotifen, K—estrofahtina, irbesartan, lamotrigina,
latanoprost, labetalol, vacuna lactobacillus, 1etrozol,
lidocaina, idoflazina, lisurida, maleato hidrégeno lisurida,
lopinavir, lorazepam, lovéstatina, lansoprazol, lorat;dina,

loxapina, mefloguina, j3cido mefenamico, meloxicam, melfalan,

merhantina, @ mercaptopurina, mesulergina, metergolina, -

metotrexato, digoxin metilo, metilprednisolona, metronidazol,

metiSOprenol, metipranolol, metkefamida, metolazona,
metoprolol, metoprolol tartrato, _ miconazol, miconazol
ﬁitrato,, - milrinona lactato, minoxidil, ﬁisbnidazél,
mirtazapina, molsidomin, mebehdazol, minociclina,

mitoxantrona, micofenolato, nadolol, nafiverina, nafazatrom,

naproxen, nateglinida, insulinas naturales, navelbina,

nesapidil, nicardipina, nicorandil, nifedipina, niludipina, -

nimodipina, nitrazepam, nitrendipina, nitrocamptotesina, 9-

nitrocamptotesina, nelfinavir mesilato, norfloxacina,
olanzapina, olmesartan, oxazepam, oxprenolol,
oxitetraciclina, omeprazol, paclitaxel, = penclomedina,

pioglitazona, penicilinas tal como penicilina G benetamina,
penecilina 0, fenilbutazona, picotamida, pindolol,

piposulfan, piretanida, piribedil, piroxicam, piprofen,

9y
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activador_ 'plasminogénico, predniéolona _ pregneﬁolona,
procarbacina,‘ procaterol, | progesterona, proguanil,
proinsulina, propafenona, propanoiol, propentofilina,
propofol, ‘propranolol, - penciclovir, pimozida, =~ gquazepam,
rifabutina, rifapentina, riluzol, risperidona, ritonavir)
fofecoxib, rosiglitazona, ralbxifeno,vrifampin,}risperidona,

rizatriptan, saquinavir, sildenafil, insulinas semisintéticas

acetil-sulfisoxazol, sertralina, _simvastatina, sirolimus,
sobrerol; somastotina Yy sus derivados, somatropina,
estilamina, clorhidrato de sulfinalol, sulfinpirazona,
- suloctidil, suprofen, sulproston, insulinas sintéticas,

tacrolimus, tamoxifen; HC1 tamsuiosina,' talinolol, taxol,

"taxotefo, temazepam,  teniposida, ~HC1 terbinafina,
-testosteroné;' . testosterona: _propionato, | testosterona
.undecanoato, tetracano HI, ‘talidomida, tiabendazol,
tioguanina, HC1 tiaramida, tolmetina, trandolapril,
tranilast,  triamtereno, trimetrexato, triquilar,

troglitazona, HCi tromantadina, trovafloxacina, urbéinasa,
valdecoxib, wvalio, écido valproico y valproex, verapamil,
vidarabina y sal de sodio fosfato de vidarabina, sulfato de
Qinblaéfina, vinburina, +vincamina, vincristina, vindesina,
vinpbcetina, vitamina A vy sus derivados (acido retinoico,
isotretinbina, etc.), vitamina E succinato, agentes - de
contraste de rayos x, =zafirlukast, =zaleplon, Zoipidem, v
,combinaciones que comprenden uno o més de los anﬁeriores

agente activos.

T1
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| [0028] En una modaiidad'especifica, el agente activo
es el fenofibrato, es decir,vel 1-metil etil éster de acido
fenofibrico. El fenofibrato se conoce por ser metabolizado en
el cuerpo del acido fénofibrico, este es el metébolito

activo. Asi, después de administracidén oral del fenofibrato,

‘4cido fenofibrico se encuentra en el plasma. En otra

modalidad especifica, el agente activo es acido fenofibrico.

[0029] Por agente activo ‘“sustancialmente insoluble
en agua” o ‘“pobremente soluble”, significa un agente que

tiene una solubilidad en agua de menos de 1 mg/ml.

[0030] “Eficacia” significa la capacidad de un agente

activo administrada a un paciente para producir un efecto

‘terapéutico en el paciente.

[003;] “Seguridad” significa la incidenéia o)
severidad de eventos adversos asociados con‘la administracidn
de‘un agente activo, que incluye efectos adversos asociados
con_factores relacionados con el paciente (por ejemplo, edad,
género, etnia, raza, enfermedad objetivo, anprmalidades de la
funcidén = hepéatica o renal, enfermedad combérbida,
caracteristicas geﬁéticas tal como estado metabdlico, obmédio

ambiente) y factores relacionados con el agente activo (por

ejemplo, dosis, nivel de plasma, duracién de la exposicidn, o

medicacidn concomitante).

, 0O
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[0032] Una “forma de dosificacidén” significa una

unidad de la administracién de un agente activo. Ejemplos de

formas de dosificacién incluyen = comprimidos, cépsulas,
inyecciones, suspensiones, liguidos, = emulsiocnes, cremas,
unglentos, supositorios, formas inhalables, formas

transdérmicas, y similares. Una “forma de tratamiento” se
refiere a una forma de dosificacién de &cido fenofibrico o el

fenofibrato que es Dbicequivalente a formulaciones de

fenofibrato oraleg comercialmente disponibles actualmente. En

una modalidad, una “forma de tratamiento” se refiere a una

forma de dosificacién del fenofibrato que es biocequivalente a

. . ® '
Abbott Laboratories' TriCor como se presenta en la marca.

[0033] “Biodisponibilidad” significa el grado o
proporcién en el cual un agente activo se absorbe -en un

sistema viviente o se ‘hace disponible en el sitio de

actividad fisiolégica. Para los agente activos gque se

‘pretenden absorber en el torrente sanguineo, los datos de
biodisponibilidad para una formulacién © dada pueden

proporcionar un estimado de la fraccidén relativa de la dosis

administrada que se absorbe en la circulacidén sistémica. “La

biodisponibilidad” se puede caracterizar por uno O mas

pardmetros farmacocinéticos.

[0034] “Pardmetros farmacocinéticos” describen 1las
caracteristicas in wvivo de un agente activo (o marcador

subrogado por el agente activo) durante el tiempo, tal como
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la‘concentracién en plasma (C), Cuax, GCa, Cos, Tuax, Y AUC.

“C..x" es la concentracidn medida del agente activo en el
ma. . .

plasma en el punto de concentracién maximo. “Cn” es la

concentracién medida de un agente activo en el plasma aborten

aproximadamente n horas después de administracidén. “Cu” es la
concentracién medida de un agente activo en el plasma de
aproximadamente 24 horas después de - administracidén. El

término “T...” se refiere al tiempo en el cual se mide 1la

concentracién de un agente activo en el plasma que es mayor‘

después de la administracidén del agente activo. “AUC” es el

4rea bajo la curva de una grafica de la concentracidén medida

de un agente activo (tipicamente la concentracién en plasma)
vs. tiempo, se mide desde un punto de tiempo a otro punto de

tiempo. Por ejemplo AUCy.:. es el drea bajo 1la curva‘de la

concentracién en plasma versus el tiempo desde tiempo 0 a.

tiempo t. El1 AUCy. o AUCo-mnr €8 el éreé_calculada bajo la
curva de la concentracidén en plasma versus el tiempo desde el

tiempO'O al tiempo infinito.

[0035] El alimento es tipicamente un alimento sélido
con volumen suficiente y grasa contenida que no se disuelve
rédpidamente y se absorbe en el estémago. En una modalidad,

vglimento” es una comida, tal como desayuno, almuerzo, o©

cena. Los términos “tomados con el alimento”, “alimentado” '

“sin ayuno” son eguivalentes y son dados mediante lineas guia

FDA vy criterios. En una modalidad, “con el alimento”

significa que la forma de dosificacidn es administrada a un

,O e
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paciente entre, aproXimadamente 30 minutos antes a

aproximadamente 2 horas después de comer una comida. En otra
modalidad, “con el alimento” significa que la dogificacidn es
administrada timen sustancialmente el mismo tiempo cuando se

consume la comida.

[0036] Los términos “sin alimento,” “dé ayuno,” vy
vcon el estdédmago vacio” son equivalentes y son como se da por
las lineas guia FDA y criterios. En una modalidad, “de ayuno”
significa la cordicién de no consumir alimentos bsélidos
durante por lo menos éproximadémente'l hora entés o por 1lo
menos aproximadamente 2 horas después de ﬁal consumo. En otra
médalidad,_ “ayuno” significa la condicién de no consumir
alimentos sdélidos durante por lo menos aproximadamente 1 hora
antes a por lo menos aproximadamente 2 horas después de_tal

consumo.

[0037] Para los propésitos de .bioestudioi vy la
determinacidén de bioequivalencia, un. “paciente en ayuno"
significa un paciente guien no ha comido ningin alimento,_eé
decir, ayuno, durante por lo menos 10 horas antes de 1la

administracién de una forma de dosificacidén del agente activo

y quienes no han comido cualquier alimento y continua en

ayuno durante por lo menos 4 horas después de la

administracién de la forma de dosificacidén. La forma de

dosificacién se administra con 240 ml de agua durante el

103
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periodo de ayuno, y se puede permitir agua o voluntad después -

de 2 horas.

[0038] Para los propdsitos de biocestudio vy ia
determinacién de bioequivalencia, un “paciente con no ayuno "
significa un paciente gquien ayuna durante por lo menos 10
horas durante la noche Y 1uego‘consume una comida de prueba
entera dentro de 30 minutos de la primer ingestidén. La forma
de dosificacién es administrada con 240 mL de agua a 30
minutos después de la primeravingestién de la cémida. Luego

se permite no consumir comida durante por lo menos 4 horas

post-dosis. Se le permite agua a voluntad después de 2 horas.

Una comida alta en grasas proporciona aproximadamente 1000

calorias al paciente del cual aproximadamente el 50% del

contenido caldrico se deriva fardel contenido de grasa en la

comida. Una comida de prueba con alto contenido caldrico y de

grasas comprende 2 huevos fritos en mantequilla, 2 tiras de

‘tocino, 2 piezas de tostadas con mantequilla, 4 onzas de

papas fritas, y 8 onzas de leche entera para proporcionar 150
calorias de proteina, 250 calorias de carbohidrato, y 500 a

600 calorias de grasa.

[0039] En ﬁn aspecto, la presente invencidn se
relaciona con la forma de tratamiento de fenofibrato é acido
fenofibrico oral que es biqequivalente a formulaciones de
comprimido nanoparticuladas comercialmente disponibles.

TriCor® 145 y 48 se aprueban por la FDA bajo NDA #021656 en

) 0y
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Noviembre 5, 2004. La informacién preescrita aprobada para

los estados TriCor ~ 145 y 48 cuya “Exposicidn al acido

fenofibrico en el plasma, se mide por Cuax y AUC, que no es

diferente significativamente cuando una dosis Gnica de 145 mg
del fenofibrato es administrada bajo condiciones de ayuno o

no de ayuno.”

[0040] Bajo 1las 1ineas guia FDA de U.S., dos
productos (por ejemplo; una composicidn inventiva v TriCor”
145) o} métqdos (por ejemplo, dosificacidn bajo condiciones de
no de ayuno versus de ayuno) son bioequivaléntes.éi el 90% de
los intervalos de Confidencia (CI) para las proporcionés de
una media geométrica transformada log de AUCj.. para el
primer producto o método comparado CQn el seguﬁdo producto o
método, y Cmax para el primer producto o método comparadd con
el segundo producto o método, estdn dentro de 0.80 a 1.25

(mediciones Tpax que no son relevantes de biocequivalencia para

propbésitos regulatorios). Para mostrar bioequivalencia entre -

dos composgsiciones © métodoé conforme'a las directrices EMEA
Eurcopeas, ei 90% de CI para las proporciones de una media
geométrica. transformada log de AUCy.. para el primer producto
o método comparado con el segghdo,‘puede’estar dentfo der.BO
a 1.25 y el 90% de CI para las propqrciohes de una media
geométfica transformada log de Cuax para el primer produgto o
método comparado con el segundo debe estar dentro de‘O.7O a

1.43.

[°F
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[0041] Asi, en una»modalidad, ia forma de t;atamiento

de fenofibrato o &cido fenofibrico oral es bicequivalente a

TriCor® 145 mg o 48 mg. En otra modalidad, 1la forma de .

ﬁratamientc de fenofibrato o &cido fenofibrico oral es
bioequivalente a un farmaco de referencia'eﬁ donde el farmaco
de referencia es 145 o 48 mg de las formulaéiones de
fenofibrato que comprenden nanoparticulas del fenofibrato que

se ha asociado con su superficie a un estabilizador de

superficie que comprende hipromeloéa, lauril sulfato de sodio

y dioctil sulfosuccinato de sodio.

[0042] La biocequivalencia se puede establecer

mediante un ntGmero de criterios, por ejemplo 90% de los

intervalos de confidencia de 0.80 a 1.25 para una media

geométrica transformada log de AUCi... ¥ Cnax- De acﬁerdo con
esto, en un expérimento dado, la forma de tratamienﬁo de
fenofibrato o scido fenofibrico oral se puede considerar por
ser “bicequivalente” a la referencia TriC§r® 145 o 48 de NDA
#021656 si ambos del ensayo geométrico'transformado / AUins dé
referencia obtenido y los porcentajes de pfoporcién Cnax - CON
sus limites superiores e inferiores cofrespondientes CI estén
dentro de un limite inferior de 80% y un limite superior de
125%. - La insolubilidad en el agua dei‘ fénéfibrato pﬁede

conducir a. la variabilidad del experimento inter sustancial

en los parametros farmacocinéticos . medidos para el
fenofibrato. Asi, para comparacién directa entre una forma de

_ tratamiento con fenofibrato vy TriCor® 145 o© 48, esto es

|6
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algunos tiempos preferidos para determinar - los parédmetros
farmacocinéticos para la forma de tratamiento con el

fenofibrato y TriCor 145 o 48 lado a lado en la misma pieza

de experimentos.

10043] En una modalidad especifica, la forma de

tratamiento de fenofibrato o &cido fenofibrico oral ha sido

sustancialmente el mismo AUCq.:, AUCj., Y Cpax COMO TriCor®
145, en donde .el AUCy.. de vTriCor®'l45 esta, dentro de un
limite de intervalo de confidencia inferiocr de 80% y un
limite de intervalo de confidencia superior'de 125%, se mide
cbmé 144652 hr*ng/ml, el AUC;.. de TriCor i45 esta, denﬁrobde

un limite de intervalo de confidencia de 80% y un limite de

intervalo de confidencia superior de 125%, se mide como
167445 hr*ng/ml, y el Cpax de TriCor 145 esta, dentro de un
limite de intervalo de confidencia inferior de 80% y un

{imite de intervalo de confidencia superior de 125%, medido

como 10485 ng/ml.

[0044] En otra modalidad especifica, la forma de

tratamiento de fenofibrato o acido fenofibrico oral ha sido

sustancialmente 1la misma AUC;.c, AUCH.», Y Crax de TriCor®1145,
en donde el AUCmt de-TriCor®.145 se mide como 12076é a 156764
hr*ng/ml; vel AUCy.. de TriCor® 145 se mide como 139040 a
186493 hr*ng/ml, vy el Crax de TriCor 145 se mide como 9096 a

11393 ng/ml.
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[0045] La invencidn también abarca formas de
dosificacién orales de fenofibrato o &acido fenofibrico que
tienen afectos de ayunc/no ayuno reducidos comparados con
formulaciones anteriores tal como, por ejemplo TriCor 160 mg
o 54 mg. Para TriCor 160 mg y 54 mg, la absorcién del
fenofibrato es el incremento reportado de aproximadamente 35%
cuando se administra con el alimento.vAsi, en esta modalidad,
la diferencia en los parametros farmacocinéticosv entre el
alimento Y el estadc de ayuno es menoyx de 35%,

especificamente menor de 25%, mas especificamente menor de

10%.

[0046] Con el fin de. obtener _bioequivalencia, las
composiciones oralés contieﬁen nanoparticulas del agente
activo, por ejemplo, nanoparticulas de fenofibrato, que
tienen un tamafio de particula promedio de menos de
aprpximadamente 2000 nm f(es decir, 2 micrones), menor de

aproximadamente 1900 nm, menor de aproximadamente 1800 nm,

- menor de aproximadamente 1700 nm, menor de aproximadamente

1600 nm, menor de aproximadamente 1500 nm, menor de

aproximadamente 1400 nm, menor de aproximadamente lBOO‘nm,
menor de aproximadamente 1200 nﬁ, menor de aproximadamente
1100 'nm,- menor de aproximadamente 1000 nm, menor de
aproximadamente 900 nm, menor de aproximadamente 800 nm,

menor de aproximadamente 700 nm, menor de aproximadamente 600

-nm, menor de aproximadamente 500 nm, O menor de 400 nm, como

se mide mediante métodos de dispersidn de luz, microscopia, u
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otros métodos apropiados. Como se utiliza a través de esta
especificacidén, “tamaiic de particula” se refiere al diametro

mas largo (es decir, dimensidn) de la particula.

[0047] Mas especificamente, con el fin de obtener

bioequivalencia, -las  composiciones orales contienen

nanoparticulas de agente activo, por ejemplo, nanoparticulas

de fenofibrato, cue tienen un tamaflo de particula promedio

efectivo de menos de aproximadamente 2000 nm (es decir, 2

micrones), menor de aproximadamente 1900 nm, menor de

aproximadamente 1800 nm, menor de aproximadamente 1700 nm,

menor de aproximadamente 1600 nm, menor de aproximadamente

1500 nm, menor de_ aproximadamente 1400 nm, menof de
aproximadamente 1300 nm, menor de aproximadamente 1200 nm,
menor de aproximadamente 1100 nm, menor de aproximadamente
1000 nm, menor  de aproximadamente 900 nm, _ménor de
aproximadamente 800 nm, menor de aproximadamente 700 nm,
mehor de aproximadamente 600 nm, menor de aperimadameﬁte 500
nm, o menor de 400 nm, como se mide mediante métodos de
dispersién de 1luz, microscopia, u otros métodos apropiados.
Por “un tamafio de particula promedio eﬁectivo‘de menos de

aproximadamente 2000 nm” significa que por lo menos 50% de

'las particulas del agente activo, (por ejemplo, las

particulas de fenofibrato) tienen un tamafio de particula de

menos del promedio, en peso, es decir, menor de
aproximadamente 2000 nm, 1900 nm, 1800 nm, etc., cuando se
mide mediante las técnicas anotadas anteriormente.

A
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Preferiblemente, poxr lo  menos aproximadamente 70%,

aproximadamente 90%, o aproximadamente 95% de las particulas

‘tienen un tamafio de particula de menos del promedio efectivo,

es decir, menor de aproximadamente 2000 nm, 1900 hm, 1800 nm,'

1700 nm, etc. Como se entiende en la técnica, el valor-para

D, de un agente activo nanoparticulado es el tamafio de

vparticula por debajo del cual cae el 50% de las particulas,

en peso.‘En forma similar, Dy es el tamafio de particula por
debajo del cual cae el 90% de las particulas de fibrato, en
pesb. En ciertas modalidades, el didmetro promedio se utiliza

intercambiablemente con el promedio de tamafio de particula.

[0048] ‘Los . agentes activos nanoparticulados pueden

tener adicionalmente una distribucién de tamafio de particula

angosta. En particular, menor de 25%, menor de 15%, menor de

10%, o menor de 5% (en peso) de las particulas que tienen a

’

tamafio de particula mayor de 4 micrometros. En otra

modalidad, menor de 25%, menor de 15%, menor de 10%, O ménor-

ae_S% (en peso) de las particulas gue tienen un tamaﬁo de
particula mayor de 3 micrométros. En todavia otra modalidad,
ménor'de 25%, menor de 15%, menor de 10%, O menor de 5% {en
peso) de las ‘partiCQlas gque tienen un tamafio de particula

mayor de 2 micrometros. En otra modalidad, menor de 50%,

‘menor de 35%, menor de 20%, o menor de 10% {en peso) de las

particulas gue tienen un tamafio de particula mayor de 1

micrometro. En otra modalidad, menor de 50%, menor de 35%,
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| menor‘de 20%, o menor de 10% (en peso) de las particulas que

tienen un tamafio de particula mayor de 0.5 micrometros.

[0049] Adicionalmente con el fin de obtener

bioequivalencia y/o redispersibilidad, la composicidén de.

agente activo comprende nanoparticulas de agente activo como

se describid anteriormente y un compuesto gue secuestra las

nanoparticulas durante por lo menos una porcidén del

procesamiento para formas las composiciones, formas . de
dosificaéién y la fofma de tratamiento, es decir, uhzagente
sécuestraﬁte o “secuestrante de_particula”. El secuestrante
de particula pfopqrciona, entre otras ventajas, mejoran la
biodisponibilidad del agente activo pobremente solubie en
agua. Sin estar limitado por la teoria, sevhace hipétesis-que
durante’ la formulacidn, el secuestrante de particula ais;a
los égentes activos nanoparticulados .de las nanoparticuias
adyacentes. La agloméracién y/o crecimiento de cristal de las
particulas durante la formulacién se inhibe de acuerdo cbn
ésto, dédov gue las nanoparticulas (a‘ diférencia de las
particulas més‘ grandes) ' se proporcionan al cuerﬁo- hasta
'disolucién (u otro tipo de 1liberacidn) de ia forma de
dosificacién. Es también posible gue el secuestrante de
particula inhiba lé aglomeracién y/o_ el crecimiento. del
cristal de los nanoparticulados de agentes activos pobremente
solﬁblés en agua duranté.-o inmediataménte despuéé de

disolucidn u ctra liberacidn en el cuerpo.

Rl
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[0050] Se ha encontrado que secuestrantes de
particula efectivos incluyen copolimeros sensibles a pH que
tienen unidades de (met)acrilato hidrdéfobas y unidades de
(met)acrilato solubles en acido. Como se utiliza aqui, (met)
acrilato abarca acrilatos y metacrilatos. Las unidadés de
(met)acrilato hidréfobas se derivan de moﬁémeros de
(met)acrilato que tienen una solubilidad en el agua de menos

de o igual a 2 g por 100 g de agua, se mide a 25°C,

especificamente menor de o igual a 1.5 g, mas especificamente

menor de o igual a 1.0 g. Las unidades de (met)acrilato

solubles en &acido se derivan de mondmercs gque contienen

grupos béasicos, por ejemplo aminas, e imparten solubilidad

y/o capacidad de hinchamiento al polimero cuando en el medio
acuoso tiene un pH de menos de 5.5, especificamente menor de
5.0, mas especificamente menor de 4.5, Yy aln mas
especificamente menor de 4.0. En una modalidad el copolimero
sensible a pH solubiliza o hincha a un pH de aproximadamente
3, como se encuentra en el estdmago, pero permanece insoluble
o deshincha en pH mayor de 4. Otros tipos de unidades pueden

estar presentes en el polimero, dado que tales unidades no

impactan adversamente sustancialmente la actividad del

secuestrante del polimero.

[0051] Mondmeros (met)acrilato de ejemplo que tienen
una solubilidad en el agua de 2 g o menos de '100 g de agua,
se mide a 25° C incluyen 1los ésteres hidrocarbilo Ci.;g de

dcido (meh)acrilico. “Hidrocarbilo” <como se utiliza aqui
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incluye' alquilo, cicloalquilo, alguilarilo, arilalquilo, Yy
grupos arilo que e sustituyen o no se sustituyen con hasta
dos heterodtomos, gque incluyen halégeno (fldor, cloro,vbromo
y yodo),. nitrégeno, oxigeno, vy azufre. Se entiendé que
cualquier sustituyente (por ejemplo, un grupo hidroxi) gue
incrementa la solubilidad del mondmero para proporcionar 2
'g/100 g de agua no esté dentro del alcance de los presentes
compuestos. Esteres hidrocarbilec C;;> de ejemplo éspecificos

incluyen (met)acrilato de metilo, (met)acrilato de etilo,

(met)acrilato ,de» n- propilo, (met)acrilato de 2-propilo,
(met)acrilato de ciclohexilo, (met)acrilato de dodecilo,
(met)acrilato_ de 2—etilhexilo, (met)acrilato de octilo,
(met)acrilato de t-butilo,  (met)acrilato de n- butilo,

(met)acrilato de fenilo, (met)acrilato de butilo, metacrilato
de metilo, (met)acrilato de bencilo, (met)acrilato de fenilo,

y metacrilato de propilo. Mondémeros especificos son

{(met)acrilato de t-butilo, metacrilato de metilo, Y.

(met)acrilato de n-butilo.

[0052] En una modalidad, se utiliza una combinacién
de mondmeros (met)acrilato hidréfqbas. Una cbmbinacién
especifica comprende un monémero (met)acrilato hidréfobas que
tienen una solubilidad de 1 a 2 g/ 100 g de agua a- 20 C, y un
mondémero (met)acrilato hidrdfobas que tienen una solubilidad
de menos de 1 g/100 g de agua a 20" C. Una combinacién de
ejémpl@ ‘de mondmeros (met)acrilato hidrdfobas es una

combinacién de (met)acrilato de metilo y (met)acrilato de

173
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putilo. La proporcién molar relativa del (met)acrilato

hidréfbbas que tiene una solubilidad de 1 a . 2 g/ 100 g de

agua a 20 C para (met)acrilato hidréfcbas que tiene una

solubilidad de menos de 1 g/l00 g de agua a 20° C, puede
variar ampliamente dependiendo del agente activo, Tel.
Disolvente de formulacidn, la disponibilidad, Yy
chsideraciones similares, y se puede'determinar facilmente
'por un experto en la ﬁécnica sin la debida experimentéciéﬁ.
En general,bla proporcién molar del (met)acrilato hidrdéfobas
q@e tiene una solubilidad de 1 a 2 g/ 100 g de agua a 20° C
al (met)acrilato hidréfobas que tienen una solubilidad de
ménos de 1 g/100 g de agua a 20° C es 95:5 'a 5;95,
especifiéaﬁente 80:20 a 20:86, mas espeéificamente 70:30va

30:70.

[0053] Mondémeros (met)acrilato de ejemplo que

contienen <grupos béasicos son copolimerizables con . los

.monémeros {met)acrilato hidrébeas, 'y tienen un grupo
funcional qﬁe tienen un pKb de menos de éO, especifiéameﬁte
menor de 10, mas especificamente menor de 5. LOS Jrupos
funcionales gue contienen nitrdgeno se prefieren. Las-aminés
" terciarias son particularmente Gtiles, en donde la aminé se
‘conecta al (met)acrilato via uno de los sustituyentes amina,
y ~cada ﬁno de los sustituyentes es igual o diferente.
Suétituyentes de ejemplo incluyen grupos hidrocarbilo Ci_iz,

especificamente grupos hidrocarbilo Ci.i2 NO sustituidos, vy

1“/
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aGn -mads especificamente grupos alquilo Ci.iz © cicloalquilo no

sustituidos.

[0054] Mondémeros (met)acrilato de ejemplo gue

contienen grupos bésicos incluyen 2-dimetilamino metil

" (met)acrilato, . 2-dimetilamino etil (met)acrilato, 2~

dietilamino etil (met)acrilato, 2-piperidinil etil

(met)acrilato, vy 2—(di-tert—buti1amin0) etil (met)acrilato,

 especificamente ‘2-dimetilamino etil metacrilato y 2-

dietilamino etil acrilato.

[0055] . La proporcién molar relativa del (met)acrilato

Y (met)acrilato_hidréfbba que Contienen,unvgrupo bédsico puede

variar. aﬁpliamente dependiendo del agénte activo, el
disolvente  de formulacién, la disponibilidad,._ v
consideraciones similares, y se puede facilmente detérminar
por un experto en la técnica sin la debida experimentacién.
En general, la proporcién molar del (met)acrilato y
(met)aérilafo hidréfobas gque contiene un grupo basico es 95:5

a 5:95, especificamente 80:20 a 20580, mas especificamente

| 70:30 a 50:50. El copolimero puede tener un peso molecular de

10,000 a 800,000, especificamente 50,000 a SO0,000.

[0056] Un secuestrante de particula especifico es un
copolimero de butil ﬁ metacrilato- (2-
dimetilaminoetilmetacrilato) -metil metacrilato (1:2:1)

disponible en forma granular bajo el nombre comercial

W



9

WO 2008/002568 32 PCT/US2007/014818

EUDRAGIT® E-100. Este copolimero tiene un peso medio
molecular de 150,000, una viscosidad de 3-12 mPas a 20° C, un

indice refractive de N%%;: 1.380-1.385 y una densidad relativa

de d%°4: 0.810-0.820. El mismo polimero estd disponible en’

formé de polvo bajo el nombre comercial EUDRAGIT® E PQ._En
una modalidad, el secuestrante de particula consiste
esencialmente de copolimero de butii metacrilaﬁo—(z;
dimetilaminoetilmetacrilato) -metil metacrilato (1:2:15, por
ejemplo el copolimero que tiene un peso medio molecular de
150,000, wuna viscosidad de_ 3-12 mPas a 20° C, un indice

refractivo de N°%: 1.380-1.385 y una densidad relativa de

d%%,: 0.810-0.820. En otra modalidad, el secuestrante de

particula consiste de copolimero de Dbutil metacrilato- (2-

dimetilaminoetilmetacrilato)—metil metacrilato (1:2:1), . por

ejemplo el copolimero que tiene un peso medio molecular de

150,000, una viscogidad de 3-12 mPas  a 20°C, un  indice

refractivo de N?%;: 1.380-1.385 y una densidad relativa de

d%%: 0.810-0.820.

[0057] El secuestrante de particula y el . agente
activo nanoparticulado se puede formular utilizando una
variedad de métodos para proporcionar la bioequivalencia
deseada. En una modalidad, ei secuestrante de particula y el
agente bioactivo se combinan y procesan utilizando técnicas
estadndar para comprimido, cépsula, suspensidn, o formulacién
liquida; La proporcién relativa del agente activo y -el

secuestrante de particula variardn del agente activo

WS
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particular y el secuestrante de particula utilizado, Tel.

‘tamafio de las nanoparticulas, los otros componentes en la

formulacién, vy consideraciones similares. Generalmente 1la
proporcién en peso del agente activo para el secuestrante de
particula es 99:1 a 50:50, especificamente 95:5 . més

especificamente 90:10.

[0058] En una variacién de esta modalidad, - las
nanoparticulas de fenofibrato contienen tensoactivos no

agregados. En otra modalidad, la formulacién de fenofibrato

no comprende agregar tensoactivo. Como se utiliza aqui, un

tensoactivo se limita a compuestos anfipaticos (opuesto a.los
pqlimeros) gue contienen una regidén hidrdéfoba y una regién
hidréfila. Los tensoactivos pueden ser anidnicos, catidnicos,
dé ién bipolar, o no idnicos. Los tensoactivos espécificds

gue se excluyen del alcance de 1la composicidn en esta

modalidad son lauril sulfato de sodio, dioctil sulfosuccinato

de sodio, y fosfolipidos (una clase de lipidos formados de un
dacido graso, un grupo fosfato, un alcohocl que contiene
nitrégeno y una estructura tal como una estructura glicerol o

una estructura esfingosina).

[0059] En otra modalidad, el agente activo y el
secuestrante de particula se co- procesan luego se combinan

con una particula inerte. Tal una composicidén se refiere al

granulado de fenofibrato. De acuerdo con lo anterior, en esta

modalidad = 1la composicidn de agente - activo - comprende

(¥
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nanoparticulas de fenofibrato que tienen un promedio o

promedio efectivo de tamafio de particula de menos de 2000 nm, .

un secuestrante de particula, y una particula hidréfila. La
combinacién del agente activo y el secuestrante de particula
se pueden desechar en la particula hidréfila como una capa

que cubre completamente o parcialmente la particula.

{0060] Particulas inertes de ejemplo -son también
hidrdéfilas, se disuelven fécilmente en el éuerpo, e incluyen,
poxr éjemplo, azlGcares tal como lactosa, manitol, dextrosa y
sorbitol; celulosa microcristalina; fosfato de calcio;
lactosa} y combinaciones que comprenden una o mas de: las
anteriores particulas inertes. En una modalidad, las
particulas inertes tienen un diédmetro promedio de SQ a 500
um. Como se utiliza aqui, “fosfato de calcio” inclqye una
variedad de materiales de iones de calcio (Ca’’) junto con
drtofosfatos (P0O43-), metafosfatos, o pirofosfatos (P¥%4W y
opcionalmeﬁte hidrbégeno, iones de halégéno, ‘o iones de
hidréxido, por ejemplo fosfato de tricalcio, fosfato de
dicalcio, dihidrato, Yy fosfato de dicalcio, anhidro,
aisponible bajo el nombre comercial A-Tab® de Innophos,

Cranbery, NJ.

[0061] En una modalidad, el granuladd comprende el
agente activo coprocesado y el secuestrante de particula
combinado con una particula inerte gque se cubre con una

composicién de cubierta. Materiales de cubierta de ejemplo
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para el grahulado incluyen, por ejemplo, un tensoactivo, un
polimero soluble en agua, un polimero insoluble en agua, ©

una combinacién comprende uno o mas de los materiales de

cubierta anteriores. Tensoactivos de ejemplo incluyen lauril

sulfato de sodio. Polimeros soluble en ‘agua de ejemplo

incluyen hidroxietilcelulosa, hidroxipropilcelulosa,
hidroxietilmetilcelulosa, hidroxipropilmetilcelulosa,
carboximetilcelulosa, carboximetilcelulocsa de = sodio,

polietilenglicol, v combinaciones comprenden uno o méas de los

anteriores polimeros solubles en agua. Polimeros insbluble en
agua de ejemplo incluyen, por ejemplo, un polimero acrilico,
un. copolimero acrilicp,- tal como wun acido metacrilico-
acrilato de etilo, etilcelulosa, o una chbinacién Que
comprende uho o més de los anteriores polimeros insolubles en

agua.

[0062] En una modalidad, una composicidén oral de
fenofibrato comprende nanoparticulas de fenofibrato gque son
- bicequivalentes a TriCor 145 mg o 48 mg, en donde la

composicidn comprende'un secuestrante de particula.

[0063]  En uﬁa modalidad, una composicidn de -agente
activo, por ejemplo, una composicidén de fenofibrato, es una
en la que la administracidén de la composicidn a un sujeto en
un estado de ayuno es biocequivalente a la administracién de
la composicién a un sujeto en estado de no ayuno. La

diferencia en Cpax y AUC,.. para el agente activo, por ejemplo,

|
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el fenofibrato, composicidn, cuando es administrada en el

estado de no ayuno versus de ayuno, es menor de
aproximadamente 35%, menor de aproximadamente 25%, menor de
aproximadamente 20%, menor de aproximadamente 15%, menor de

aproximadamente 10%, menor de aproximadamente 5%, o menor de

o\°

aproximadamente 3

[0064] En otra modalidad, una composicidén oral de
fenofibrato no comprende agregér tensoéctivos, fosfolipidos,
o suvcombinacién. La composicidédn comprende obcionalmente un
secuestrante de particula, gue luego se desecha opcionalmente

en una particula de nicleo inerte.

[0065] En una modalidad, una composicidén oral de
fenofibrato no comprende agregar tensoactivos, fosfolipidos,
o su vcombinacién, en donde la prueba de media geométrica
transformada/AUC. dev referencia y 1los 'porcentajeé de
p%oporcién.Cm@ a lo largo con sus limites de intervalo de
éonfidencia superiores e inferiores estdn dentro de un limite
inferior de 80% y un limite superior de 125% cuando se
compara con el producto de farmaco de 'referenciav de NDA
#021656. En otra modalidad, una composicidén de fenofibrato no
comprende agregar tensoaétivos, fosfolipidos, o) su
»combinacién, en donde la composicidén es bioegquivalente bajo
condiciones de aYuno Yy no aYuno, en donde la bioequivaleﬁcia

se establece por 90% de intervalos de confidencia de 0.80 a

1.25 para una media geométrica transformada log de AUCo.. Yy

[P
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dmx. En todavia otra modalidad, una composicidn de

fenofibrato no comprende agrégar tensoactivos, fosfolipidos,

- o0 su combinacién, en donde la composicidén tiene menos de a

25% de diferencia o menor de 20% de diferencia en AUCp.., Y
Coax cuando se mide bajo condiciones de ayuno comparado con

condiciones de no ayuno.

[0066] En Qtra modalidad, wuna composicién oral de
fenofibrato no comprénde agregar tensoactivos, fosfolipidos,
o) sﬁ combinacidn, y tiene sustancialmeﬁte el mismo AUCq..,
AUCj.-0o Y Q@x de TriCor' 145, en donde el AUCmt_de TriCor 145

estd, dentro de un limite de intervalo de confidencia

inferior de 80% vy un limite de intervalo de confidencia

superior de 125%, se mide como 144652 hr*ng/ml, el AUCy.. de

TriCOr® 145 estd, dentro de un limite de intervalo de

2]

confidencia inferior de 80% vy un limité de inter&alo de
confidencia superior de 125%, se mide como 167445 hr*ng/ml, y
el Cpax de TriCor 145 estd, dentro de un limite'de inteivalo
dé confidencia inferior de 80% y un limite de»intervalo de

confidencia superior de 125%, se mide como 10485 ng/ml..

[0067] En otra modalidad, wuna compoeosicidn oral de

fenofibrato no comprende agregar tensoactivos, fosfolipidos,
o su combinacién, y tiene sustancialmente el mismo AUCy.,
AUCy~ y Cumax. de TriCor® 145, en donde el AUC;.. de TriCor 145

se mide como 120768 a 156764 hr*ng/ml, el AUCp... de TriCor

)
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145 ge mide como 139040 a 186493 hr*ng/ml, y el Cpax de

TriCor® 145 se mide como 9096 a 11393 ng/ml.

[0068] La concentracién del agente activo en la
compqsicién oral, por ejemplo, el fenofibrato, puede ser
aproximadamente 99.5% a aproximadamente 0.001%,
aprdximadamente 95% a aproximadamente 0.1%, © aproximadamente
90% a aproximadamente 0.5%, en peso, cdn.~base .en el peso
combinado total del fenofibrato y por lo menos  un
secuestrante de particula, gue no incluYe otros excipientes.
La concentracidén del por lo menos ﬁn secuestrante de
particula puede ser aproximadamente ‘0.5% a aproximadamente
99.999%, aproximadamente 5.0% a aproximadamente >99.9%, o
aproximadamente’ 10% a aproximadamente 99.5%, en péso, vcoﬁ
base en el peso seco combinado total del agernte activo y por
lo menos un secuestrante de paiticula, que no incluye otros

excipientes.

[0069] En otra modalidad, como se describid
anteriormente, la composicién comprende el agente activo, por

ejemplo, el fenofibrato, particulas que comprenden un

material que retarda 1la liberacién. Los materiales que

retardan la 1liberacién pueden ser poliméros hidréfilos y/o
hidréfobos. Los materiales que retardan la liberacidn
incluyen, por ejemplo polimeros acrilicos, alquilcelulosas,
shellac, =zeina, aceite vegetal hidrogenadd,'aceite de ricino

hidrogenado, y combinaciones que comprenden uno o més de los

122
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materiales anteriores. La forma de dosificacidén oral puede

Q

contener aproximadamente 1 % en peso a aproximadamente 80 %

en peso del material que retarda la liberacién con base el

- peso total oradle la forma de dosificacidn oral. Polimeros

acrilicos de ejemplo incluyen copolimeros de acido acrilico y
metacrilico, copolimeros de metacrilato de metilo,

metacrilatos etoxietilo, metacrilato cianoetilo, . copolimero

" de metacrilato aminoalquilo, poli(dcido acrilico), poli(acido

metacrilico), copolimero de éacido  metacri1ico—a1qui1amida,
poli(mé;acrilato metild), ' poli (anhidrido ~de . "écido
metacrilico), ’ metacriiato de metilo, polimetacrilato,
~copolimero de poli(metacrilato de metilo), .poliacrilamida;
copolimero de metacrilato aminoalquiloh..copolimeros dé

metacrilato glicidilo, y combinaciones gue comprenden uno o
mas de los polimeros anteriores. El polimero acrilico puede
ser un copolimero metacrilato con un bajo contenido de grupos

amonio cuaternarios.

[0070]  Alguilcelulosas  de ejemplb incluyen
étilceluldsa. Aquellos expertos en la técnica apreciarén que
otros polimeros celuldsicos, que incluyen otros polimerocs
alquilo>Celulésicos, se pueden»sustituir por partés‘o'todos

de etilcelulosa.

[0071] Otros materiales hidrdéfobos de ejemplo son
insolubles en agua con tendencias hidréfobas mas o menos

pronunciadas. El material hidréfobo puede tener un puntb de

)23
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ebullic#én de aproximadamente 30° C a_apréximadamente 200° C,
mas preferiblehente aproximadamente 45°C a aproximadamente
90°C. El1 material hidrdéfobo puede inqluir ceras neutras o
' sintéticas, alcoholes grasos (tal como alcohol laurilo,
miristilo, estearilo, cetilo o preferiblemente cetostearilo);

&dcidos grasos, que incluyen ésteres de &cido graso,

glicéridos de &cido graso (mono-, di-, vy tri-glicéridos),

grasas hidrogenadas, hidrocarburos, ceras normales, &acido

estedrico, alcohol estearilo, materiales  hidrdéfobos e

hidréfilos gque tienen estructuras de hidrocarburo, y
combinaciones gque comprenden uno o més de los materiales

anteriores. Ceras de ejemplo incluyen cera de ' abejas,

glicocera, cera de «castor, cera carnauba Yy sustancias

similares a cera,ipor ejeﬁplo, material normalmente'sélido a
temperatura ambiente y que tiene un punto de ebullicidn de
aproximadamente‘ 30° C a aproximadamente 100° vC, Yy
combinaciones comprende una o mads de las ceras anteriores.

[0072] En otras modalidades, el material que retarda
la liberacidn puede comprender hidrocarburos dé cadeﬁa larga
digestible sustituidos o no sustituidos (por ejemplo, Cg- Cso,
preferiblemente_cn—cw),., tal como &cidos gfasos, alcoholeé
‘graéos, ésteres glicerilo de &cidos grasos, aceites minerales
Yy Qegetales, ceras, VY combinaciones que comprénden uno © mas
de los materiales anteriores. Los hidrocarburos que tieﬁen un

punto de ebullicién entre aproximadamente 25°C Yy

aproximadamente 90° . C se pueden utilizar. De estos materiales

oA
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de hidrocarburo de cadena larga, se prefieren alcoholes
grasos (alifaticos). La forma de désificacién oral puede
contener hasta aproximadamente 60 % en peso de por lo menos
un hidrocarburo de cadena larga, digestible,.con base'én ei

peso total de la forma de dosificacidn oral.

[0073] Adicionalmente, la matriz de liberacidn
sostenida o cantatriz de liberacidén retardada puede contener

hasta 60 % en peso de por lo menos un polialquilenglicol.

[o074] Alternativamente, el material que retarda la
liberacidén puede comprender dcido poliléactico, dcido

poliglicélico, o un copolimero de &cido lactico.y glicélico.

[0075] En uné modalidad, manufacturen un método de
fabricécién, las particulas de agente. activo se reducen en
tamafio en la presencia de poxr 1Q menos un secuestfénté de
partiéula. Alternativamente, las particulas de agente activo
estdn en contacto -con uno © mMas seéuestrantes de particula
despuéé de'atriéién. Otros compuestos, tal como un diluyente,

se puede agregar al agente activo o composicidén de

secuestrante de particula de agente activo/particula durante

el proceso de reduccidén de tamafio. Las dispersiones se pueden
fabricar continuamente o en un modo de bafio. Un Molino Dyno,
u otro.medio adecuado de molido se puede utilizar para moler.
El molino se puede equipar con una unidad gue controla la

temperatura para mantener el proceso de temperatura dentro de

(¥4
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1a camara de molido. También se puede controlar la

temperatura del contenedor de la suspensién.

[0076] En una modalidad éspecifica, el copolimero
sensible a pH se disuelve en una solucién acuosa, por ejemplo
ﬁna solucidén acuosa amortiguada que tiene .un pH que es
adecuado pa?a disolver el copolimero - sensible a pH.
Opcionalmente, un alcohol C;-C; se agrega a la solucidn como
un agénte humectante o para ayudar a disolver el polimero. El
alcohol se agrega en una cantidad efectiva para actuar como
un agente humectante, por ejemplo) 1-50% en -volumen de la
combinacidén de alcohol y agua.

[0077] El agente activo insoluble en agua se suspende

separadamente en agua, una mezcla de 1-50 porciento de

volumen a alcohol C;-C; en agua, © eéen ‘'una porcidén de 1la

solucién acuosa que comprende el copolimero sensible a pH.

Cuando el agente activo es el fenofibrato, aproximadamente 1
C

a aproximadamente 85 % en peso de la suspensidén total

comprende el fenofibrato.

[0078] La suspensién de nanoparticula del agente
activo luego se dispersa en la superficie de la particula de
ndcleo inerte, por ejemplo, al rociar en un procesador de

lecho de fluido.
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[0079] En otra modalidad egspecifica, las

composiciones particuladas de fenofibrato se pueden hacer

mediante un proceso que comprende formar una solucién acuosa
de los copolimeros sensibles a pH gue tienen unidades de
(met)acrilato hidréfobas y unidades de (met)acrilato solubles

“en acido, por ejemplo, EUDRAGIT® E-100 o EUDRAGIT® E PO;

formar una suspensidén del agente activo, por ejemplo, el.

fenofibrato, en la solucién acuosa; mezclar y moler la
suspensién para formar una suspensién de agente activo; y

rociar la suspensién de agente activo nanoparticulado sobre

un. lecho en polvo que comprende formaos nicleos inertes para

formar grénulos -que tienen una suspensién del polimero

EUDRAGIT® y el fenofibrato disperso en: la superficie del

~ ntcleo inerte. La suspensién de fenofibrato comprende las .

particulasbde fenofibrato con un tamafio de particula de 200-

700, nm, en particular un tamafio de particula promedio de

200-700 corridas, 1y atn més particularmente un tamafio de

particula promedio efectivo de 200-700 nm. Las particulas de
fenofibrato tienen adicionalmente un Dy, de no méas de 1.5
micrometros. El tamafio de particula se puede medir utilizando

un Malvem Mastersizer en un modo de andlisis apropiado.

Cuando se selecciona un modo de andlisis htmedo, se utiliza

un dispersante.

[0080] En una modalidad,  una suspensién de

nanoparticula de . fenofibrato comprende una solucidén de

secuestrante de particula acuosa que ha dispersado aqui
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nanoparticulas de fenofibrato. En una modalidad, la
suspensién es libre de cualesquier agentes solubilizantes
agregados y/o estabilizantes diferentes al secuestrante de
particuia. En otra modalidad, una suspensidn de'nanoparticula
de fenofibrato consiste esencialmente de una solucidn de
secuestrante de .particula acuosa que ha dispersado aquil
nanoparticulas de fenofibrato. En otra modalidad, una
s‘uspensién ‘de nanoparticula de fenofibrato consiste de una
solucidn sécuestrante de particula acuosa que ha dispersado
agqui nanoparticulas de fenofibrato. En una modalidad, una

suspensién de nanoparticula de fenofibrato es estable para

hasta dos semanas después de que un tamaflo de particula se

mide. Por estable significa que el promedio o promedio

efectivo de tamafio de particula de las nanoparticulas de

fenofibrato cambia en no més de 35% dentro de las 2 semanas

devuna medicién de tamafic de particula, especificamente en no
mids de 15% dentro de las 2 semanas de una primera medicidn
del tamafio de particula,'en otra modalidad, la concentraciéﬁ
del secuestrante = de particula es 1% p/v a 25% .p/v;
especificamente 3% p/v a. 15% p/v y la concentracién del

fenofibrato es 5% p/v a 45% p/v, especificamente 10% a 25%

p/V.

[0081] El agente activo, por ejemplo, la composicidn
de  fenofibrato puede sexr redispersible en un medib
biorelevante media tal que el promedio o promedio efectivo

del tamafio de particula de las particulas redispersas de



WO 2008/002568 ~ 45 PCT/US2007/014818

‘agente activo es menor de aproximadamente 2000 nm. La
redispersién de las particulas de agente activo a un

nanoparticulado activo de tamafio de particula preserva los

beneficios proporcionados para formular el agente activo en .

un tamafio de particula nanoparticulado. Estoves puesto  que
las . composiciones de .agente_ activo nancparticulado se
benefician tipicémente del tamafioc pequefio de particula.del
agente activo; si el agente activo no se redispersa en el
tamaﬁo pegueiio de particulas después de administracidn, luego
ge forman “paguetes” o particulas- de agénte activo
aglomeradas, debido a la energia 1ibre de superficie
extremadamente alta del sistema nanoparticulado y la fuerza
de conduccidén termodindmica para lograr una reduccidén general
en la energia libre; Con la formacidén de télés particulas
“aglomeradas, la biodisponibilidad de la forma de dosificacién
puede caer bien por-debajo de aquella observada con la forma

de dispersiébn liquida del agente nanoparticulado activo.

[0082] En una modalidéd, | el agente activo
nahopaiticulado[ por ejemplo, el fenofibrato, composiciones
gue exhiben redispersién dramatica de las particulas “de
agente activo nanoparticuladas luego de administracidn a un
mamifero, tal‘ como un humano o animal. La
reconstitucién/redispersién se .demuestra en un medio acuoso
biorélevante tal que el promedio o promedio efectivo de
tamafio de particula de las particulas de fenofibrato

redispersas es menor. de aproximadamente 2000 nandmetros. Tal

]2
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medio acuoso biorelevante es el medio acuoso que exhibe la
~longitud iénica y el pH, que forma la base para la
biorelevancia del medio. E1 pH y la longitud iénica son
agquellas que son representativas de condiciones fisiolobgicas
encontradas en el cuerpo humano. Tal medio acuoéo
biorelevante puede ser, por ejemplo, soluciones de
electrolito acuosas o soluciones aCuosaé de cualquier sal,
dcido, o base, o su combinacidén, que exhibe el pH deseado vy

la longitud idnica.

[0083] E1 pH biorelevante es bien conocido en la
técnica. Por ejemplo, eh el eétémago, el pH wvaria de
ligeramente menor de 2 erro tipicamente mayor de 1) hasta 4
o 5. En el intestiné delgado el pH puede variar de 4 a 6, vy
en el colon este puede variar de 6 a 8. La longitud iénica
biorelevante es también bien conocida en 1a técnica. E1
fluido géstrico en estado de ayuno tiene una longitud iénica

de aproximadamente 0.1 M, mientras que el fluido intestinal

en estado de ayuno tiene una longitud idénica de

aproximadamente 0.14 M.

[oos4] Sin estar unido a la teoria, se considera que

el pE y la longitud idénica del medio biorelevante es mas
critico que el contenido guimico especifico. De acuerdo con
lo anterior, el pH apropiado y los valores de longitud idnica
se pueden obtener a través de numerosas combinaciones de

dcidos fuertes, bases fuertes, sales, pares de base acida

] 3P
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conjugados unicos o miltiples (es decir,l acidos débiles vy
sales correspondientes de tal dcido), electrolitos

monopréticos y polipréticos, etc.

[0085] Soluciones  de electrolito representativas
incluyen, pero no se limitan a, soluciones HCl, que varian en
conéentracién de aéroximadamente 0.001 a aproximadamenté 0.1
M, y soluciones NaCl, que- varian en concentracién' de
aprdximadamente 0.001 a aproximadamenté 0.1 M, y sus mezclas.
Por ejemplo, las soluciones de electrolito pueden-ser, pero
no se limitan  a, aproximadamente 0.1 'M‘ de HCl o menos,
aproximadamente O.Ql M ‘de HCl o menos, aproximadamenﬁe 0.001
M de HCl o menos, aproximadamente 0.1 M de NaCl o menos,
aproximadamente 0.01 M de NaCl o menos, aproximadamente 0.001
M de NaCl o menos, y sus mezclas. De estas soluciones de
electrolito, 0.01 .M de HCl"y/o 0.1 M de NaCl, son" mas
representativas de condiciones fisioldgicas ﬁde humanos'ven
ayuno,_debido al pH y condiciones de resistencia iénica del

tracto gastrointestinal proximal.

[0086] lLas concentraciones de electrolito de 0.001 M

de HC1, 0.01 M de HCl, y 0.1 M de HCl corresponden a pH 3, pH

2, vy pH 1, respectivamente. Asi, una solucidn de O{Ql'M de
HCl simula las condiciones acidicas tipicas encontradas en el
estémago. Una solucidén de 0.1 M de NaCl proporciona una
aproximaciéh razonable de las condiciones de longitud iénicés

encontradas a través del cuerpo, que incluyen los fluidos

Q‘O&
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gastrointestinales, aungue concentraciones mayores de 0.1 M
se pueden emplear para simular las condiciones de

alimentacidédn dentro del tracto GI humano.

[0087] Soluciones de ejemplo de sales, &acidos, bases
o sus combinaciones, gue exhiben en pH deseado y la longitud
iénica, incluyen pero no se limitan a &cido fosférico /sales
vde fosfato+sodio, sales de potasio y calcio de cloruro, sales
debécido acético /acetato+sodio, sales de potasio y calcio de
cloruro, sales de &cido carbdnico /bicarbonato+sodio, sales
de potasio y calcio de cloruro, y sales de a&cido citrico

/citrato% sodio, sales de potasio y calcio de cloruro.

[0088] En otras modalidades; el agente activo, por
ejemplo, fenofibrato, particulas redispersas en un medio
biorelevante, acuoso tienen dimensiones promedio de menos de
aproximadamente 2000 nm, menor de aproximadamente 1900 nm;
menor de aproximadamente 1800 nm, menor de aproximadamente

1700 nm, menor de aprcximadamente 1600 nm, menoxr de

aproximadamente 1500 nm, menor de aproximadamente 1400 nm,

menor de aproximadamente 1300 nm, menor de aproximadamente
1200 nm, menor de aproximadamente 1100 nm, menor de
-apfoximadamente :1000 nm, menor de aproximadamente 900 nm,
menbr de aproximadamente 800 nm, menor de aproximadamente 700
nm, menoxr de aproximadamente 600 nm, o | menor de
aproximadamente 500 nm, como se mide mediante métodos de

dispersién de luz, microscopla, u otros métodos apropiados.

&
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[0089] Las formas de dosificacidn sblida para

administracién oral incluyen, pero no se limitan a, capsulas,

comprimidos, pildoras, polves, y granulos. En tales formas de

" dosificacién sélida, el agente activo se puede mezclar con

uno o mas de los siguientes: (a) uno o més excipientes
inertes (o portadores), tal como citrato de sodio o fosfato
de dicalcio:; (b) llenadores ¢ extensores, tal como almidones;
lactosa, sacaroéa, glucosa, manitol, y &cido gsilicico; (c)
ligadores,' tal como carboximetilcelulogé, alginatos,
.gelatina, povidona, sacarosa, Y acacia; (d) humectantes; tal
como »glicerol;- (e) agentes desintegrantes, tal como agar-

agar, carbonato de calcio, almidén de papa o tapioca, &acido
alginiéo, ciertos silicatos complejos, y carbonato de sodio;
(£) retardadores de solucién, tal como parafina; (g)

aceleradores de absorcidén, tal como compuestos de amonio

cuaternarios; (h) agentes humectantes, tal como alcohol
cetilo y monoestearato de glicerol; (i) adsorbentes, tal como
caolin y Dbentonita; y (j) lubricantes, tal como talco,
estearato dev calcio, estearato de magnesio,
polietilenglicoles sélidos, lauril sulfato de sodio, Yy

combinaciones que comprenden uno o mas de los aditivos
anteriores. Para las céapsulas, comprimidos, y pildoras, las
formas de dosificacién también pueden comprender —agentes

amortiguantes.

[0090] Un método para mejorar la biodisponibilidad de

[ 33
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un agente- activo, comprende ’administrar una forma de
dosificécién de agente activd, la forma de dosificacidén de
agente activo que comprende nanoparticulas de agente activo
‘tieﬁen un promedio o tamafio de parti;ula promedio efectivo,de
menos de 2000 nm, en donde las nanoparticulas- de agente
activo y un secuestrante particulado se disponen en una
particula de nucleo inefte, y en donde el éecuestrante
particulado es un copolimero éensible a pH gue tiene unidades

de - (met)acrilato hidréfobas y unidades de (met)acrilato

solubles en &4cido. En una modalidad, la forma de dosificacién .

de agente acti?o se redispersa en un medio biorelevante. En
otra modalidad, 13 forma de dosificacién de agente activo no
cémprende agregar tensoactivos o fosfolipidos. En todavia
otra modalidad, la forma de dosificacidén de agente activo no
gomprende agrega:-tensoactivo o fosfolipido y se redispersa

en un medio biorelevante.

[0091] Las composiciones de fenofibrato son Gtiles en

tratar afecciones tales como hipercolesterolemia,

vhipertrigliceridemia, trastornos cardiovasculares, enfermedad

cardiaca coronaria, y enfermedad vascular periférica (que

incluye enfermedad de arteria cardétida sintomatica). Las.

composiciones de fenofibrato se pueden utilizar comd terapia
adjuﬁta a dieta para la reduccidén de triglicéridos ILDL- C,
total—C, y Apo B en pacientes adultos con-hipercolesterolémia
primaria o dislipideﬁia mezclada (Tipos Fredrickson IIa vy

IIb). Las composiciones de fenofibrato también se puedeh

/3Y
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ﬁtilizar como terapia adjunta ’a dieta para tratamiento de
pacientes adultos con hipertrigliceridemia (Tipos Fredrickéon
IV e ~hiperlipidemia V).' Niveles marcadamente elevados dé
triglicéridos de suero (por ejemplo; >2000 hg/dL) pueden
ihcfementar el riesgo de desarrollar 'pancreatitis. Las

composiciones de fenofibrato también se pueden utilizar para

otras = indicaciones en donde se utilizan rcipicamente los

agenté reguladores de lipido.

[0092]" Los _beneficios de una forma de dosificacidn

oral - que eliminan sustancialmente el efecto del alimento
incluyen un incremento en la conveniencia del sujeto,

incrementando por lo tanto la comodidad del. sujeto, cuando el

sujeto no necesita asegurar que ellos toman una dosis con ©

sin alimento. Este beneficio es significativo, ‘'ya qué con
pobre comodidad al sujeto se puede observar un incremento en
la afeccién médica para la cual se prescribe el farmaco, és
decir, pfoblemas cardiovasculares .para pobfe comodidad del

sujeto con fenofibrato.

[0093] La invencién se ilustra adicionalmente

mediante el siguiznte ejemplc no limitante.
Ejemplo 1: Formulacién de fenofibrato de ejemplo

(00947 Uha_composicién de fenofibrato particulada se

hace mediante un proceso que comprende formar una solucidn de

;3
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un copolimero sensible a pH nque tiene vunidades de
(met)acrilato hidréfobés y unidades de (met)acrilato solubles
en dcido, por ejemplo, EUDRAGIT® E-100 o _EUDRAGIT® E PO, en
una solucidn acuosa amortiguada que comprende alcohol como un
agente humectante. A la solucién hecha, 36 g de EUDRAGIT® E-
100 o EUDRAGIT® E PO se disuelve en 613 g de agua y 90 g de
etanol desnaturalizado gue contiene 36 g de fosfato de sodio
monobasico. Se agrega 225 g de fenofibrato a la solucidn de
copolimero sensible a pH paré formar una suspensidén de
fenofibrato. La suspensién de fenofibrato se muele en un
Molino Dyno para producir una suspensidén de nanoparticula de
fenofibrato. La suspensién de nanoparticula de fenofibrato se
rocia sobre una mezcla en polvo que comprende 868 g de
particulas de fosfato de calcio que tiene un didmetro de 180
micrémetros (A- TAB) para formar granulos gue tienen el
polimero EUDRAGIT® y nanoparticulas de fenofibrato dispérsas
en la superficie del 1los nlGcleos inertes. El rociado se
desarrolla en un granulador dé lecho fluido. Las
nanoparticulas de fenofibrato tienen un tamafio de particula
promedio efectivo de 200-700 nm, especificamente 300 nm, y un
Dyg de no més de 1.5 micrdmetros, especificamente 590
nandmetros. E1 tamafio de particula se mide con Malvern
Mastersizer S con una mezcla de disperéante gue contiene
agua, etanol, polimero EUDRAGIT®, y fosfato de sodio

monobasico.

[0095] Se da la composicién general -en la Tabla 1.
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Tabla 1.
Componente Mg/compri- % en
mido peso
Fenofibrato ' | 145 8.53
Monohidratp Monobasico de fosfato de 23.3 1.36
sodio
EUDRAGIT®' E-100 © EUDRAGITG‘) E PO 23.2 1.36
Fosfato de Calcio dibasico USP (A—tab) _ 1461 " 85.9
‘Croscarmelosa de sodio, Ac—Di—Sol. 40 2.35
Estearato de magnesio 8 0.47
Agua purificada : 395%*
Alcohol desnaturalizado , 58*
1700‘ 100
*removido durante el proceso
[0096] Lbs grénulds que contienen fenofibrato luego

se mezclan con Ac-Di-Sol. Se agrega el estearato de magnesio
tamizado a la mezcla para formar una mezcla final. La mezcla

final se comprime en tabletas.

Ejémplo 2: Bioestudio de formulacidén de fenofibrato de
ejemplo
[0097] Como se utiliza aqui, para el propdsito del

bicestudio y -‘la determinacidén de 1la Dbioequivalencia, un

paciente en ayunas se define como un paciente que no come

[ 3%
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‘ningGn alimento, es decir, ayuna durante por lo menos 10
horas antes de la administracién de una forma de dosificacidn

de fenofibrato y que no come ningin alimento y continua en

ayuno durante por lo menos 4 horas después de la .

administracién de la forma de dosificacidén. La forma de
dosificacién se administra con 240 ml de agua durante el
'périodo de ayuno, y se puede permitir agua a -roluntad después

de 2_horas.

[0098] El estudio.se disefia como un estudio.cruzado
de dbs vias de dosis fUnica, aleatorizado para.comparar loé
pardmetros farmacocinéticos de la invencidn contré aquellos
del TRICOR®. Doce sujetos adultos saludables participan en
este estudio de comparacién y 11 de los sujetos completan el
estudio. Los sujetos reciben dos trétamientos de

_administracién de farmacos separados en periodos asignados,

un tratamiento por periodo, de acuerdo con la clasificacién

de  aleatorizaci6n. Se separan los dias de dosificacidn
mediénte un periodo»de lavadd de por lo menos sietebdias. Se
toman muestras de'sangre antes de dosificacidn (bredosis) y
en 1,» 1.5, 2, 2"51 3, 3.5, 4, 5, 6, 7, 8, 9, 10, 11, '12, 18,
24, 36, v 48 horas postdosis. Luego se analizan las muestras

para acido fenofibrico.

[0099] Los siguientes pardmetros farmacocinéticos se

pueden determinar de los datos de concentracidn de plasma.

o
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v[OlOO] El 4rea bajo la curva de concentracidén de
piaéma ve?sus tiempo [AUC.] se puede calcular utilizéndo la
regla trapezoidal lineal del punto de tiempo cero a la Gltima

concentracidn medida.

[0101] El A&4rea Dbajo la curva de ‘concentracién de

plasma versus tiempo cero a infinito [AUCs-mwr] se puede
calcular al- agregar C¢/Kesm a AUC cuando C: es la Gltima
concentracidn medida v Keinm es la constante de velocidad de

eliminacién.

[0102] Se puede obtener la concentracidn de plasma
observada maxima [Cmax] POr inspeccidn. E1 Cpa también se

puede designar como CMAX.

[0103] Se puede obtener el tiempo para concentracidn
de plasma maxima [Thax) por inspeccidn. Si la misma
concentracién de plasma méxima ocurre en mas de un punto de

tiempo, el primero se puede escoger como Trax.

[0104] Se puede obtener la constante de velocidad de
‘eliminacidén terminal .[Kam] de la pendiente de la ’iinea,
ajustéda por la regresidén lineal de minimos cuadrados, a los
puntos terminales de 1la ln(base e) de 1la grafica de

concentracidn versus tiempo para estos puntos.

[0105] Se pﬁede calcular la vida media [Tﬁm]_mediante‘
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la ecuacién Ti/n = 0.693/Kein, -

[0106]

en la Tabla 2 y Figuras 1-11 y los datos promedio en la Tabla

3 y Figura 12.

Tabla 2: Paradmetros farmacocinéticos para sujetos humanos

PCT/US2007/014818

Los datos para 11 sujetos individuales se da

individuales
Sujeto Tratamiento AUCq., AUCy.o, Cmax, Tmax, hr
v ' hr*ng/ml hr*ng/ml ng/mi
1 Invencién 72532 94785 2878 5
TRICOR® |144630  |170426 10668 1.5
2 Invencidon 178706 230224 10313 6
TRICOR®  |203088 229417 16481 2
4 Invencién | 161163 218798 9740 5
TRICOR® 233268 276955 17075 1.51
5 Invencion 93427 118168 4371 3.5
| TRICOR® | 151112 161377 12941 1.5
6 . Invencion 106373 - 157308 | 4861 4
- TRICOR® | 176647 201225 | 13362 1.5
17 invencién | 36501 946 |36
TRICOR® | 164042 184255 11427 35
8 lnvencion | 63421 | 118015 2889 4
| TRICOR®  |138052 155202 12332 2
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9 Invencion 83403 95412 |6613 [3.5
TRICOR® | 137297 150641 14255 2.5
10 Invencién | 156740 200415 10077 5
"~ |TRICOR® |120330 214656 5181 5.05
1 Invencién 1494439 209197 9273 9
TRICOR®  |237632  |321628 10481 5
12| Invencion 54000 165825 1494 5
"~ |TRICOR® |117399 136651 8634 1.52
Tabla 3: Parametros farmacocinéticos no transformados

promediados - y [proporciones para la formulacidén de 1la

invencidén y TRICOR':

Invencién | TRICOR®, |%de | 90% de Intervalo de Confidencia|.
Proporcion e . .
{Limite inerior, limite superior)

Cirax (ng/mi) 5822 12170 0.478 (0.267, 0.689)

 AUCo 105549 167270 | 0.631 (0.494, 0.767)
(hr*ng/ml)

. AUC) e | 158704 201640 0.787 (0.665, 0.908)

| (hr*ng/ml) '
Tabla 4: Medias geométricas transformadas por 1n para

dosificacién de la invencidn y TRICOR':

Invencion | TRICOR® | % de 90% de Intervalo de Confidencia
Proporcion | « imite inerior, limite superior)

Cmax 4540 11669 0.389 (0.238, 0.638)

(ng/m])

AUCO-t 94269 162726 0.579 (0.450, 0.746)
(hr*ng/ml) ‘ :
AUCO-INF 152085 194895 0.780 (0.674, 0.903)
(hr*ng/ml) :

-[0107] En promedio, los pardmetros farmacocinéticos
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para la forma de dosificacidén de la iﬁvencién indican que el
comprimidov probado no es bioequivalente a TRICOR®. Sin
embargo, los resultados parak varios sujetos indiViduales
sugiere que la forma de dosificacidn puede ser bioequivalente
é TRICOR®. Por ejemplo, el sujeto 2 (Figura 2), 9 (Figura 8),

10 (Figura 9), y 11 (Figura 10) exhibe muy buena absorcidn

comparado con TRICOR®.

[0108] Sin estar unido a la teoria, se considera gue
la biodisponibilidad de la forma de dosificacién de 1la
ipvencién se puede afectar por el proceso de formacidén de
comprimidos. Con el fin de determinar si la formacidén de
comprimidos tiene un efecte en la biodisponibilidad,‘ se
desafrolla un VbioeStudiov similar en los grénulos de

fenofibrato del ejemplo 1 en la forma de una cdpsula a

diferencia de un comprimido. Si la capsula de fenofibrato de

la invencién tiene parametros farmacocinéticos que coinciden
més_con TRICOR®, entonces se puede utilizar uno de varios
métodos para modificar la forma de dosificacidn del Ejemplo
1. Con el fin de facilitar la liberacidn de los grénulos de
»fenofibrato _delv comprimido, se pueden agregar excipientes
adicionales tales como un desintégrante' al comprimido.
Alternativamente, o adicionalmente, antes de formacidén de
comprimidos( se pueden recubrir los grénulos‘de fenofibrato

con una composicidén de recubrimiento adecuada para proteger

los granulos de fenofibrato durante el proceso de formacidén

de comprimidos. Composiciones de recubrimiento adecuadas para

e
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los granulos de fenofibrato incluyen tensoactivos, polimeros
solubles en agua e ‘insolubles en agua como se -describié

anteriormente.
Ejemplo 3: Estabilidad de suspensién de fenofibrato

[0109] Se pueden formular las suspénsiones - de

fenofibrato como se muestra en la Tabla 5.

Tabla 5.
Composiciones de.suspensién molidas - | % en peso
Fenofibrato o | 10 a 22.5
Mbnohidrato monobasico: de fosfato de|l a b5
sodio
EUbRAGIT® EPO | 11 a5
Etanol . _ v : 0 a 10
Agua | o | : 12 a 57.5
Total | : | 100
[0110] 'Se formulan ias suspensioﬁes qﬁe caen dentro

de los parametros establecidos. en la Tabla 5. Se mide el
tamafio. de ias nanoparticulas de fenofibrato en la suspensién
como una funcién de tiempo. Se mide ei tamaflo de partiéula
mediante disperéién dé 1ué Malvern. La Figura 14 muestra 1los
datos de tamafio de particula para un punto‘de.tiempo inicial,

brevemente después de molido. El tamafio de particula promedio

LY 3
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efecﬁivo es aproximadamente 260 nm. La Figura 15 muestra los
datos de tamaﬁo de particula para una suspensiéh de
fenofibrato almacenada a temperatura ambiente durante-B‘dias.
El tamaﬁo'de}particula promedio efectivo es aproximadamente
323 nm. La Figﬁra 16 muestra loé datos de tamafio de particula
para.una suspenéién de fenofibrato almacenados a temperatura
ambiente durante 7 dias. El1 tamafio de particula promedié
efectivo es aproximadamente 254 nm. La Figure 17 muestra los
datos de tamafio de particula para una suspensién de
fenofibrato almacznados .a temperatgra ambiente durante 12
dias. E1l tamafio de particula promedio efectivo es
aprdximadamente 243 nm. Asi, durante 12 dias vy  mas se

establece el tamafio de particula de fenofibrato en la

suspensidn.
[0111] Los términos “un” vy “una” uno denotan una
limitacién de cantidad, pero a diferencia denotan Ila

presencia de por lo menos uno de los items referénciados. El
término “o” significa ‘“y/o.” Los términos “que comprende,”
“que tiene,” “qgue incluye,” y “que contiene” se cbnstituyen
como términos abierto-cerrados (es decir, significan “que
incluyen, pero no se limitan a”). A menos que se defina de
otrd forma, los términos técnicos y cilentificos utilizados
aqui tienen el mismé significado como se entiende
habitualmente pof un experto en la técnica a la que esta
invencidén pertenece. Los puntos finales de todos losvrangqs

se dirigen al mismo componente o propiedad son inclusivos vy

)Y v
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combinables independientemente.

[Oi12] Se describen aqui as modalidades de esta
invendién, que incluye el mejor modo conocido por los
ihventores para llevar a cabo.la invencidén. Las variaciones
de agquellas modalidades seran evidentes | a aquellos

medianamente versados en la técnica luego de leer la anterior

descripcidén. Los inventores esperan gue los expertos técnicos

empleen tales variaciones como sea apropiado, y los

inventores destinan para la invencidén a ser practicada de

otra forma diferente de cdmo se describid especificamente
aqui. Por consiguiente, esta invencidén incluye todas las

modificaciones y eguivalentes de la materia objeto citada en

las reiyindicaciones adjuntas a esta como se permite por la
ley aplicabie. Mas = aun, cualquier combinacién de 1los
elementos descritos anteriormente en todas las variaciones
posibles se abarca por la invencidn a menos que se indique de
otra forma aqui o de otra forma se contradiga claramente por

el contexto.

[0113] Lo que se reivindica es:
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REIVINDICACIONES

Una composicidn de fenofibrato que comprende
nanoparticulas de fenofibrato que tienen un tamafio de

particula prcmedio efectivo de menos de 2000 nm, vy

un secuestrante particulado.

La compdsicién. de fenofibrato de la reivindicacidén 1,

que no comprende agregar tensoactivo, fosfolipido, © una

combinacidén de estos.

La composicién de fenofibrato de la'xeivindicacién 1,

que comprende - adicionalmente las nanoparticulas de

fenofibrato y el secuestrante particulado dispuesto en

una particula de nicleo inerte para formar un granulado

de fenofibrato.

Labcomposicién de fenofibréto de la reivindicacidén 3, en
donde la particula de nGcleo inerte comprende un aZﬁcar,
celulosa microscristalina, fosfato de calcié, lactosa,
un polimero, © una combinacién gue comprende una o Mmas

de las anteriores particulas inertes.

La composicién de fenofibrato de la reivindicacidén 1, en
donde el secuestrante particulado comprende un

copolimero. sensible a pH que tiene unidades de
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(met)acrilato hidréfobas vy unidades de (met)acrilato

solubles en acido.

La composicidén de fenofibrato de la reivindicacidn 1, en

'dQnde el  secuestrante "particulado comprende '_un

‘copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La composicidén de fenofibrato de la reivindicacién 3, en

donde el secuestrante particulado comprehde un
copolimero sensible a pHv gue tiene unidades de
(met)acrilato hidrdfobas y unidades de (met)acrilato

solubles en acido.

La composicidén de fenofibrato de la reivindicacidn 3, en
donde el secuestrante particulado comprende copolimero

butil metacrilato- (2-dimetilaminoetil) metacrilato-metil

metacrilato.

La composicién de fenofibrato de la reivindicacidén 1, en
donde la composicién de fenofibrato estd en una forma de
tratamiento gque es biocequivalente al producto de farmaco

de referencia de‘NDA #021656.

La composicién de fenofibrato de la reivindicacién 1, en

donde la composicién estéd en una forma de tratamiento

que exhibe wuna proporcidén de una media geométrica
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11.

12.

tfansformada logaritmica AUC;.. de la composicidén a una
media geométrica transformada 'logaritmica AUCy.. de un
farmaco de referencia de entre aproximadamente 0.80 a
aproximadamente 1.25 y una proporciéh de una media
geométrica tranéformada logaritmica Cuax de la
composicidn a una media geométrica transformada

logaritmica Cpax de un farmaco de referencia de entre

 aproximadamente 0.80 a aproximadamente_l.ZS;

en donde el farmaco de referencia es el producto de

farmaco de referencia de NDA #021656.

La composicién de fenofibrato de la reivindicacidn 1, en
donde la composicidén de fenofibrato estd en una forma de
tratamiento que es bioequivalente a 145 o 48 mg de

TriCor®.

La composicidén de fenofibrato de la reivindicacién 1, en
donde la composicidén estd& en una forma de tratamiento

gue exhibe una proporcién de wuna media geométrica

‘transformada logaritmica AUCy.. de la composicién”a una

media geométrica transformada logaritmica AUCy.. de un

farmaco de referencia de entre aproximadamente 0.80 a

aproximadamente 1.25 y wuna proporciér. de una media
geométrica transformada logaritmica Crax de la
composicidn a’ una media geométrica transformada

logaritmica Cpax de un féarmaco de referencia de entre

SO

Yy
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13.

14.

aproximadamente 0.80 a aproximadamente 1.25;

en donde el féarmaco de referencia es 145 o© Qé mg de
formulaciones de fenofibfato oue cdmprende
nanoparticﬁlas de fenofibrato gue tienea asociadas con
la superficie de este un estabilizador de superficie que
comprende hipromelosa, lauril éulfato de stio Yy

sulfosuccinato de dioctil sodio.

La composicién de fenofibrato de la reivindicacidén 1, en

donde la composicién de fenofibrato se redispersa en un .

medio biorelevante.
Una composicidn de fenofibrato que comprende

nanoparticulas de fenofibrato que tienen un tamafio de
particula promedio efectivo de menos de 2000 nm, y un
sécuestrante particulado, en donde la composicidn esta
en una forﬁa de_tratamiento‘que exhibe una proporcién de
una media geométrica transformada logaritmica AUC.. de
la composicién administrada en un estado de no ayuno'a
una media geométrica transformada logaritmica AUCWM.de

la composicién administrada en un estado de ayuno de

entre aproximadamente 0.80 a aproximadamente 1.25, y una

proporcidn de una media geométrica transformada
logaritmica_ Cnax- de la composicidén administrada en un

estado de no ayuno a una media geométrica transformada

A
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15.

16.

17.

18.

19.

logaritmica Cpax de la composicidén administrada en un
estado de ayuno de entre aproximadamente 0.80 a

aproximadamente 1.25.

La composicidén de fenofibrato de la reivindicacidn 14,
que no comprende agregar tensoactivo, fosfolipido, © una

combinacién de estos.

La composicidén de fenofibrato de la reivindicacidén 14,

gque comprende adicionalmente las nanoparticulas de
fenofibrato y el secuestrante particulado dispuesto en

una particula de nicleo inerte para formar un granulado

.de fenofibrato.

'La composicidén de fenofibrato de la reivindicacidén 16,

en donde la particula de nicleo inerte comprende un

azGcar, celulosa microscristalina, fosfato de calcio,

lactosa, un polimero, © una combinacidén de una ¢ més de

"las anteriores particulas inertes.

La composicidén de fenofibrato dé la reivindicacidén 14,
en donde el éecuestrante particulado es un copolimero
sensible a pH que tiene wunidades de (met)acrilato
hidréfobas y. unidades de (met)acrilato solubles .en

acido.

‘La composicién de fenofibrato de la reivindicacidn 14,



WO 2008/002568 67 PCT/US2007/014818 \é\

- 20.

21.

22.

23.

‘en  donde el = secuestrante particulado comprende

copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La composicién de fenofibrato de la reivindicacidn 16,

en donde el secuestrante- particulado comprende un
copolimero sensible a pH gue tiene unidades. de
(met)acrilato hidréfobas y unidades de (met)acrilato

solubles en acido.

La compoSicién de fenofibrato de la reivindicacidn 16,
en donde el secuestrante particulade comprende . un

copolimero butil metacrilato—(Z-dimetilaminoetil)'

metacrilato-metil metacrilato.

La composicidn de fenofibrato de la reivindicacién 14,

en donde la composicidén de fenofibrato se redispersa en

un medio biorelevante.

Una composicién de fenofibrato que comprende

nanoparticulas de fenofibrato que tienen un tamafio. de

particula promedio efectivo de menos de 2000 nm, vy

un secuestrante particulado, en donde la composicidn

tiene una diferencia de menos del 25% en AUCj. V¥V Crax

~cuando se mide bajo condiciones de ayuno comparado con
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24,

25.

26.

27.

28.

condiciones de no ayuno.

La composiciédn de fenofibrato de la reivindicacidén 23,

Q

en donde la composicidén tiene wenos de un 20% de

diferencia en el AUCy.» y el Cpx cuando se mide bajb-

condiciones de ayuno c¢omparado con condiciones de no

ayuno.

La composicidén de fenofibrato de la reivindicacidn 23,
gque no comprende agregar tensoactivo, fosfolipido, o una

combinacidn de estos.

La composicidn de fenofibrato de. 1la réivindicacién.23;
qﬁe comprende adicionalmente las nanoparticulas de
fenofibrato y el secuestrante particulado dispuesto eh
una particula.de niGcleo inerte para formar un.granuiadé

de fenofibrato.

La composicidn de fenofibrato de la reivindicacidn 26,
en donde la particula de nGcleo inerte comprende un

azGcar; celulcsa microscristalina; fosfato de calcio,

lactosa; un polimero; o una combinacidn de una o mas de

las anteriores particulas inertes.

~ La composicidn de fenofibrato de la reivindicacidn 23,

en donde el secuestrante particulado comprende un

copolimero sensible a pH que tiene unidades de

&

A
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29.

30.

31.

32.

33.

(met)acrilato hidréfobas y unidades de (met)acrilato

solubles en acido.

La composicién de fenofibrato de la reivindicacién 23,

en donde el secuestrante particulado comprende

copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La composicién de fenofibrato de la reivindicacidn 26,
en donde el secuestrante particulado es un copolimero
sensible a pH que tiene wunidades de .(met)acrilato
hidréfobas y wunidades de (met)acrilato solubles en

acido.

La composicién de fenofibrato de la reivindicacidn 26,
en donde el secuestrante particulado es copolimero butil
metacrilato- (2-dimetilaminoetil) metacrilato-metil

metacrilato.

La composicién de fenofibrato de la reivindicacidn 23,
en donde la composicién de fenofibrato se redispersa en

un medio biorelevante.
Una composicién de fenofibrato que comprende

nanoparticulas de fenofibrato que tienen un tamafio de

particula promedio efectivo de menos de 2000 nm, y

P

S
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34.

35.

36.

‘un secuestrante particulado, en una forma de tratamiento

gque tiene un AUCq.: gue esta entre un limite de intervalo

“de confidencia inferior de 80% y un limite de intervalo

de confidencia superior de 125% de 144652 hr*ng/ml, un

AUC;.. que estd entre wun limite de intervalo de

‘confidencia inferior de 80% y estd entre un limite de

intervalo de confidencia superior de 125% de 167445
ﬁr*ng/ml, v un Cpax que estd entre un limite de‘intervalo
de confidencia inferior de 80% y estéd entre un limite de
intervalo de confidencia superior de 125% de 10485

ng/ml. -

La composicidén de fenofibrato de la reivindicacidn 33,

gue no comprende agregar tensoactivo, fosfolipido, o una

‘combinacidén de estos.

La composicién de fenofibrato de la reivindicacidn 33,
que comprende adicionalmente las nanoparticulas de
fenofibrato y el secuestrante particulado dispuesto en

una particula de nGcleo inerte.

La composicidén de fenofibrato.de la iéivindicaciéﬁ 35,
en donde la particula de nlGcleo inerte comprende un
azﬁcar; celulosa microscristalina; fosfato de <calcio,
lactosa; un polimero; o una combinacién de una o'més de

las anteriores particulas inertes.
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37.

38.

39.

40.

41.

La composicién de fenofibrato de la reivindicacidn 33,

en donde el secuestrante particulado comprende un

copolimero wensible a ‘pH que tiene unidades de

(met)acrilato hidréfobas y unidades de (met)acrilato

solubles en &cido.

‘La composicién de fenofibrato de la reivindicacidén 33,

en donde el & secuestrante particulade comprende un

copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La composicién de fenofibrato de la reivindicacidn 35,

‘en donde el secuestrante particulado comprende un

copolimero sensible a pH 'que tiene unidades de

(met)acrilato hidréfobas y unidades de (met)acrilato

solubles en &acido.

La composicién de fenofibrato de la reivindicacidn 35,

~en donde el secuestrante particulado comprende un

copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

~La composicién de fenofibrato de la reivindicacidn 33,

en donde la composicién de fenofibrato se redispersa en

un medio biorelevante.
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42.

43.

44 .

45.

Una composicién de fenofibrato que comprende

nanoparticulas de fenofibrato que tienen un tamafio de

particula promedio efectivo de menos de 2000 nm, y

un secuestrante particulado, en donde la composicidn de

fenofibrato estd en una forma de tratamiento que tiene

un AUCy.., de 120768 a 156764 hr*ng/ml, un AUCy.. de

139040 a 186493 hr*ng/ml, y un Cpax de 9096 a 11393

ng/ml.

La composicidén de fenofibrato de la reivindicacidn 42,
que no comprende agregar tensoactivo, fosfolipido, o una

combinacidén de estos.

La composicidén de fenofibrato de la reivindicacidn 42,

gue comprende adicionalmente las nanoparticulas de
fenofibrato y el secuestrante'particulado dispuesto en
una particula de nicleo inerte para formar un granulado

de fenofibrato.

La.composiéién de fenofibrato de la reivindicacidn 44,
en donde la particula de nucleo inerte comprende un
azlucar; celulosa microscristalina; fosfato de calcio,
lactosa; ﬁn polimero; ¢ una -combinacién de una o méé de

las anteriores particulas inertes.

!
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46.

47.

48"

. 49.

50.

51.

‘La composicién de fenofibrato de la reivindicacidén 42,

en donde el secuestrante particulado es un copolimero
sensible a pH que tiene unidades de (met)acrilato
hidréfobas y unidades de (met)acrilato solubles en

acido.

La composicién de fenofibrato de la reivindicacidn 42,

en donde el secuestrante particulado es un copolimero
butil metacrilato- (2-dimetilaminoetil) metacrilato-metil

metacrilato.

La cbmposiciéh de fenofibrato de la reivindicacidn 44,
en donde.el secuestrante particulédo es un copolimero
sensible a pH gque tiene wunidades de (met)acrilato
hidréfobas y wunidades de (met)acrilato solubles en

acido.

' La composicidén de fenofibrato de la reivindicacidn 44,

en donde el secuestrante particulado es un copolimero
butil metacrilato- (2-dimetilaminoetil) metacrilato-metil

metacrilato.

La composicién de fenofibrato de la reivindicacidn 42,
en donde la composicidén de fenofibrato se redispersa en

un medio biorelevante.

‘Una composicién de fenofibrato que comprende
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52.

53,

nanoparticulas de fenofibrato que tienen un tamafio de

particula promedio efectivo de menos de 2000 nm y no se

agrega tensoactivo, fosfolipido, o una combinacidn de

estos, en donde la composicidn estd en una forma de

tratamiento que exhibe wuna proporcidédn de una media

geométrica transformada_ logaritmica AUC)H-w de la
composiciodn a una media geométrica‘ transfqrmada
logafipmica AUCWN de un farmaco de refefencia de entre
aproximadamente 0.80 a aproXimadamente 1.25 vy una
proporcidn de una media geométrica tfénsformada
logaritmica Cuax de la composicidén a una media geométrica
transformada logaritmica Cpx de un farmaco de referencia
de entre aproximadamente 0.80 a aproximadamente 1.25; en
donde el farmaco de referencia es el producto de farmaco

de referencia de NDA #021656.

La composicidén de fenofibrato de. la reivindicacidén 51,
en donde 1la composicidén comprende un secuestrante

particulado.

La composicidén de fenofibrato de la rei§indicaci6n 52,
gue comprende adicionalmente 1as‘ nanoparticulas de
fenofibrato y el secuestrante particulado dispuesto en
una particula de nucleoc inerte para formar un granulado

de fenofibrato.

1§38
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54.

55.

56.

57.

58.

La composicién de fenofibrato de la reivindicacidn 53,

" en donde la particula de nlcleo inerte comprende un

azdcar; celulosa microscristalina; fosfato de calcio,
lactosa; un polimero; o una combinacidén de una o mas de

las anteriores particulas inertes.

La composicién de fenofibrato de la reivindicacidn 51,

"en donde el secuestrante particulado comprende un

copolimero sensible a pH gue tiene unidades de

(met)acrilato hidréfobas vy wunidades de (met)acrilato

solubles en acido.

La composicién de fenofibrato de 1la reivindicacidédn 51,
en donde el secuestrante particulado comprende un
copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La'COmposicién de fenofibrato de la reivindicacidén 53,
en donde el secuestrante particulado comprende un
copolimero sensible a pHV que tiene unidades de

(met)acrilato hidréfobas y wunidades  de (met)acrilato

solubles en &cido.

La composicidén de fenofibrato de la reivindicacidén 53,
en donde el secuestrante particulado comprende un
copolimero butil metacrilato- (2-dimetilarninoetil)

metacrilato-metil metacrilato.
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59.

60.

61.

La composicidén de fenofibrato de la reivindicacidn 51,

“en donde la composicién de fenofibrato se redispersa en

un medio biorelevante.

Una composicidén de fenofibrato Jque comprende
nanoparticulas de fenofibrato que tienen un tamaflo de

particula promedio efectivo de menos de 2000 nm, y

un secuestrante particulado, en donde la composicidn no
comprende agregar tensoactivo, fosfolipido, o una

combinacién de estos, 'y adicionalmente cuando la

composicién comprende en donde la composicibén esté en

una -forma de tratamiento que exhibe una proporcidén de
una media geométrica'transformada 1ogaritmica.AUCmm de
la composicién administrada en un estado de no éYuno a
una media geométrica transformada 1ogaritmicabAUCmm de

la composicidén administrada en un estado de ayuno de

entre aproximadamente 0.80 a aproximadamente 1.25, y una-

proporcidn. de una media geométrica transformada
logaritmica Cpax de la composicién administrada en un

estado de no ayuno a una media geométrica transformada

logaritmica Crnax de la composicién administrada en un

estado de ayuno de entre aproximadamente 0.80 a

aproximadamente 1.25.

La composicién de fenofibrato de la reivindicacidn 60,

160
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62.

. 63.

64.

65.

66 .

en donde la composicidén comprende un secuestrante

particuladop

" La composicién de fenofibrato de la reivindicacién 61,

que comprende adicionalmente las nanoparticulas de

- fenofibrato ¥y el secuestrante particulado dispuesto en

una particula de nicleo inerte para formar un granulado

de fenofibrato.

La composicién de fenofibrato de la reivindicacidn 62,

en donde la particula de nGcleo inerte comprende un

azlcar; celulosa microscristalina; fosfato de. calcio,
lactosa;. un polimero; o una combinacidn de una o mas de

las anteriores particulas inertes.

La composicidén de fenofibrato de,la reivindicacién 61,

en donde el secuestrante particulado comprende un
copolimero sensible a pH que tiene unidades de
(met)acrilato hidrdfobas y unidades de (met)aérilato

solubles en acido.

La composicidén de fenofibrato de la reivindicacién 61,
en donde .el secuestrante particulado es un copoliméro
butil metacrilato- (2-dimetilaminoetil) metacrilato-metil

metacrilato.

La composicidén de fenofibrato de la reivindicacidén 62,

/6|
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67.

68.

69.

70.

en donde el secuestrante particuladoc comprende un
copolimero sensible a pH gue tiene wunidades de
(met)acrilato hidréfobas y unidades de (met)acrilato

solubles en acido.

La composicién de fenofibrato de la reivindicacidén 62,
en donde el secuestrante particulado comprende un
copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La composicidén de fenofibrato de la reivindicacidn 60,

en donde la composicidén de fenofibrato se redispersa en

un medio biorelevante.

Una composicién de fenofibrato gque comprende

nanoparticulas de fenofibrato gque tienen un tamafio de
particula promedio efectivo de menocs de 2000 nm, en
donde la composicidn no comprende agregar tensoactivos,
fosfolipidos, o una combinacién de estos, y en ddnde'la

composicién tiene una diferencia de menos del 25% en

AUCy..., ¥ Cpax cuando se mide bajo condiciones de ayuno

comparado con condiciones de no ayuno.

La composicién de fenofibrato de la reivindicacidn 69,

o

en donde 1la composicidén tiene menos de un 20% de

diferencia en AUCy;. VYV Cmax cuando se mide Dbajo
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condiciones de ayuno comparado con condiciones de no

ayuno.

71. La composicién de fenofibrato de la reivindicacidn 69,
gue comprende adicionalmente  un secuestrante
particulado.

72. La composicién de fenofibrato de la reivindicacién 71,

que comprende adicionalmente las nanoparticulas de
fenofibrato y el secuestrante particulado dispuesto en
una particula de nGcleo inerte para formar un granulado

de feanibrato.

73. La composicién de fenofibrato de la reivindicacidn 72,
en donde la particula de nicleo inerte comprende un

" azGcar; celulosa microscristalina; fosfato de caicio,
lactosa; un polimero; o una combinacidén de una o més de

las anteriores particulas inertes.

74. La composicidén de fenofibrato de la reivindicacidén 71,
en donde el_ secuestrante particulado . comprende un'
qopolimero sensible a pH que tiene unidadesk de
(met)acrilato hidréfobas y unidades de (met)acrilato

solubles en acido.

75. La composicidn de fenofibrato de la reivindicacién 71,

en donde el secuestrante particulado  comprende un

»/63
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76.

77.

78.

79.

copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-retil metacrilato.

La composicién de fenofibrato de la reivindicacidén 72,

en donde el secuestrante particulado es un copolimero

sensible a pH gque tiene unidades de (met)acrilato
hidréfobas vy unidades de (met)acrilato soclubles en

adcido.

La composicién de fenofibrato de la reivindicacidén 72,
en donde el secuestrante particulado es copolimero butil
metacrilato- (2-dimetilaminoetil) v metacrilato-metil

metacrilato.

La composicidén de fenofibrato de la' reivindicacidén 69,

en donde la composicidén de fenofibrato se redispersa en

un medio biorelevante.
Una composicién de fenofibrato que comprende

nanoparticulas de fenofibrato que tienen un tamafio de
particula promedio efectivo de menos de 2000 nm, en
donde la composicién no comprende agregar tensoactivos,
fosfolipidos, o una combinaéién de_ estos, Y
adicionalmente'cuando la composicidén estd en una forma

de tratamiento qué tiene un AUC,.. estd entre un limite

de intervalo de confidencia inferior de 80% y esta entre

&
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80.

81.

82.

83.

un limite de intervalo de confidencia superior de 125%
de 144652 hr*ng/ml, el AUCy.. estd entre un limite de

intervalo de confidencia inferior de 80% y esta entre un

limite de intervalo de confidencia superior de 125% de

167445 hr*ng/ml, vy el Cpax estéd entre un limite de
intervalo de confidencia inferior de 80% y estd entre un
limite de dintervalo de confidencia. superior de 125% de

10485 ng/ml.

La composicién de fenofibrato. de la reivindicacidén 79,
en donde la composicidédn comprende un secuestrante

particulado.

La composicién de fenofibrato de la reivindicacidén 80,

en dohde las nanoparticulas de fenofibrato y el

‘secuestrante particulado se disponen en una particula. de

nicleo inerte para formar un granulado de fenofibrato.

La composicién de fenofibrato de la reivindicacidén 81,

en donde la particula de nicleo inerte comprende un’

azlcar; celulosa microscristalina; fosfato de calcio,
lactosa; un polimero; o una combinacién de una o mas de

las anteriores particulas inertes.

La composicidén de fenofibrato de la reivindicacién 80,.

en donde el secuestrante particulado comprende un

copolimero sensible a pH que tiene unidades de
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84 .

85.

86 .

87.

88.

(met)acrilatc hidréfobas y unidades -de I(met)acrilato

solubles en acido.

La composicidén de fenofibrato de la reivindicacidén 80,

en donde el secuestrante particulado comprende un

copolimero butil - metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La composicién de fenofibrato de la reivindicacidén 81,
en donde el secuestrante particulado es un copolimero
sensible a pH que tiene wunidades de (met)acrilato
hidréfobas y wunidades de kmet5acrilato solubies en

acido.

La composicién de fenofibrato de la reivindicacién 81,
en donde el secuestrante particulado ‘comprende un
copolimero - butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La composicidén de fenofibrato de la reivindicacidén 79,

en donde la composicién de fenofibrato se redispersa en

" un medio biorelevante.

Una composicidén de agente activo que comprende

nanoparticulas de agente activo que tienen un tamaflo de

particula promedio efectivo de menos de 2000 nm, vy

o
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89.

90.

91.

92.

un éopolimero sensible a pH que tiene wunidades de
(met)acrilato hidréfobas y unidades de (met)acrilato
solubles en &cido, en donde las nanoparticulas de agente
activo y el copolimero se disponen en una particula de

nicleo inerte.

La composicién de agente activo de la reivindicacidn 88,
en donde la composicidén de agente activo se redispersa

en un medioc biorelevante.

La composicidén de agente activo de la reivindicacién 88,
en donde la particula de nGcleo inerte comprende un
azlcar, celulosa microscristalina, fosfato de calcio,
lactosa, un polimero,vo una combinacidén de una o mas de

las anteriores particulas inertes.

La composicidn de agente activo de la reivindicacidn 88,
en donde el copolimero es un copolimero butil
metacrilato- {2-dimetilaminoetil) : metacrilato-metil

metacrilato.

La composicidén de agente activo de la reivindicacidn 88,
en donde la composicidén es bicequivalente bajo

condiciones de ayuno y ~o no ayuno, en donde la

composicidén exhibe una  proporcidn de una media

geométrica transformada logaritmica AUCp = de la
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93.

94 .

95.

96 .

composicién administrada en un estado de no ayuno a -una

media geométrica transformada logaritmica AUC,.. de la

composicién administrada en un estado de ayuno de entre
aproximadamenté 0.80 a aproximadamente 1.25, 'y ~una
proporcidén de una media geométrica transformada
lqgaritmica Coax de la composicidn administrada en un
estado de no ayuno a una media geométrica.transformada

logaritmica  Cpax de la composicidén administrada en un

estado de ayuno de . entre aproximadamente 0.80 a

aproximadamente 1.25.
La composicidén de agente activo de la reivindicacién 88,
en donde el agente activo es sustancialmente insoluble

en agua.

La composicidén de agente activo de la reivindicacidén 93,

en donde el agente activo es fenofibrato, metaxalona, u

oxcarbazepina.

La composicién de agente activo de la reivindicacidn 88,

que no comprende agregar tensoactivo, fosfolipidos, o

‘una combinacidn de estos.

La composicién de agente activo de la reivindicacidn 88,
en donde la composicidén tiene una diferencia de menos
del 25% en AUC).. ¥ Cmax cuando se mide bajo condiciones de

ayuno comparado con condiciones de no ayuno.

763
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97. Una composicién de agente activo gque comprende

nanoparticulas de agente activo que tienen un tamafio de

particula promedio efectivo de menos de 2000 nm, Yy

un secuestrante particulado, en donde la composicidn no
comprende tensoactivos o fosfolipidos, vy adicionalmente
‘en dohde las nanoparticulas de agente activo y el
secuestrante particulado>se disponen‘envuna particula de
'nﬁcleo inerte para formar un granulado de fenofibrato, vy
la composicién de agente activo se redispersa en un

medio biorelevante.

1:98:- La composicién de la reivindicacidén 97, en vdoﬁde el
secuestrante particulado comprende un copolimero
sensible a pH que tiene wunidades de (met)acrilato
hidréfobas y unidades de (met)acrilato solubles en

acido.

99. La_composicién de agente activo de la reivindicacidn 97,
en donde 1la particula dé nlGcleo inerte cémprende 'ﬁn
azﬁcar} celulosa 'micros¢ristaliné; fosfato .de‘ éalcid,
1actoéa; un polimefo; y combinaciones que comprenden una

o mads de las anteriores particulas inertes.

100. La composicién de agente activo de la reivindicacidédn 97,
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101.

102.

103.

en donde el secuestrante particulado comprende un
copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La composicién de agente activo de la reivindicacién 97,
en donde la composicién es bioequivalente bajo
condiciones de ayuno Yy © TNO ayuno, en dondev-la
composicién exhibe una proporcidén de una media
geométrica transformada logaritmica AUCh-- de la
composicién administrada en un estado de no ayuno a una
media geométrica transformada logaritmica AUCy.. de la
composiéién administrada en un estado de ayuﬁo de entre
aproximadamente 0.80. a aproximadamente 1.25, vy una
proporcidn de una media geométrica transformada
logaritmica Cpax de la composicidn- administrada en un
estado de no ayuno a una mediafgeométrica transformada
logaritmica Cpax de la composicién_ administrada en un

estado de ayuno de entre aproximadamente 0.80 a

"aproximadamente 1.25.

La composicidén de agente activo de la reivindicacidén 97,
en donde el agente activo es sustancialmente insoluble

en agua.

La composiciédn de agente activo de la reivindicacidn

102, en donde el agente activo comprende fenofibrato,

metaxalona, u oxcarbazepina.
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104.

105.

La composicién de agente activo de la reivindicacidn 97,
en donde la composicién tiene una diferencia de menos

del 25% en AUCy... ¥ Crax cuando se mide bajo condiciones de

ayuno comparado con condiciones de no ayuno.

Una composicién de agente activo que comprende

nanoparticulas de agente activo que tienen un tamafio de

particula promedio efectivo de menos de 2000 nm, y

un secuestrante particulado, en donde las nanoparticulas
de agente actiyo y un secuestrante particulado se
disponen en una particula de nﬁéleo inerte, y en donde
el.secuestrante particulado eé un copolimero sensible a
pH que tiene. unidades de (met)acrilato hidréfobas vy

unidades de (met)acrilato solubles en acido,

en donde la composicidn es bioceguivalente bajo

condiciones de ayuno y o no ayuno, en donde la

composicién exhibe una proporcién de una media .

geométrica transformada logaritmica AUC). de la

composicidén administrada en un estado de no ayuno a una

media geométrica transformada logaritmica AUCq.. de la
composicidén administrada en un estado de ayuno de entre
aproximadamente 0.80 a aproximadamente 1.25, vy una

proporcidén de una media geométrica - transformada

kd
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106.

107.

108.

109.

logaritmica Cpax de la composicidén administrada en un
estado -de no ayuno a una media geométrica transformada
logaritmica Cnax de la composicidén administrada en un
estado de ayuno de enﬁre aproximadamente 0.80 a

aproximadamente 1.25.

La composicién de agente activo de la reivindicacidn
105, en donde el agente activo es sustancialmente

insoluble en agua.

La composicidén de agente activo de la reivindicacidén
106, en donde el agente activo Comprende fenofibrato,

metaxalona, u oxcarbazepina.

La composicién de agente activo de la reivindicacidn
105, gue no comprende agregar tensoactivo, fosfolipidos,

o una combinacidén de estos.
Una composicién de agente activo que comprende

nanoparticulas de agente activo que tienen un tamafio de

particula promedio efectivo de menos de 2000 nm, y

un secuestrante particulado, en donde las nanoparticulas
de agente activo  y el  secuestrante particulado se
disponen en una particula de nicleo inerte, y en donde

el secuestrante particulado es un copolimero sensible a

a2
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110

©111.

112.

113.

pH que tiene unidades de (met)acrilato hidréfobas vy

‘unidades de (met)acrilato ‘solubles en acido, y

adicionalmente en donde 1la composicidén tiene una

diferencia de menos del 25% en AUCy. ¥y Cmax cuando se

mide bajo condiciones de ayuno comparado con condiciones

de no ayuno.

. La composicién de agente activo de la reivindicacién

109, en donde el ‘agente activo es sustancialmente

insoluble en agua.

La composicién de agente activo de la reivindicacidn

110, en donde el agente activo compfende fenofibrato,'

- metaxalona, u oxcarbazepina.

La composicién de agente activo de la reivindicacidn

109, gue no comprende agregar tensoactivo, fosfolipidos;,

o una combinacidn de estos.:

Un método para nejorar biodispénibilidad dé un. agente
activo, qué comprénde administrar una forma de
dosificacién de agente'activo, la forma de desificacidn
de agente activo que comprende nanoparticulas dewagente

activo que tienen un tamafio de particula promedio

efectivo . de menos de 2000 nm, en donde. las

nanoparticulas de agente activo y un secuestrante

particulado se disponen "en una particula de nlcleo

1733
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114.

115.

116.

117.

118.

inerte, y en donde el secuestrante particulado es un
copolimero sensible a pH que tiene unidades de
(met)acrilato hidréfobas y unidades de (met)acrilato

solubles en &acido.

El método de la reivindicacién 113, en donde el agente

activo es sustancialmente insoluble en agua.

El método de la reivindicacién 114, en donde el agente

activo comprende fenofibrato, metaxalona, u

"oxcarbazepina. -

El método de la reivindicacidén 113, gue no comprende
agregar tensoactivo, fosfolipidos, o una combinacidn de

estos.

El método de 1la reivindicacidén 113, y en donde la
composicién de agente activo se redispersa en un medio

biorelevante.

Un método para mejorar biodisponibilidad de un -agente

activo, que comprende administfar una forma de
dosificacién de agente activo, la forma de dosificacidn
de ageﬁte activo que comprendebnanoparticulas de.agente
activo gque tienen wun tamafioc de particula promedio
efectivo de menos de 2000 nm, en donde las

nanoparticulas de ~agente activo y un secuestrante

/Y
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1138..

120.

121.

122.

123.

particulado se disponen en una particula de nucleo
inerte, en donde la composicidén no comprende
tensoactivos o fosfolipidos, y en donde la composicidn

de agente activo se redispersa en un medio biorelevante.

El método de la reivindicacidén 118, en donde el agente

activo es sustancialmente insoluble en agua.

El método de la reivindicacidn 118, en donde el agente
activo comprende fenofibrato, metaxalona, . U

oxcarbazepina.

La composicidén de fenofibrato de la reivindicacidn 3,
adicionalmente gue comprende una composicidn de
recubrimientc que recubre sustancialmente el granulado

de fenofibrato.

La composicidén de fenofibrato de la reivindicacidn 121,
en donde la composicidén de recubrimiento comprende un
tensoactivo, un polimero soluble en agua, un polimero

insoluble en agua, o una combinacidn de los anteriores.

La composicién de fenofibrato de la reivindicacidn 14,

adicionalmente que comprende una composicidn de
recubrimiento que recubre sustancialmente el granulado

de fenofibrato.
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124 .

125.

126.

127.

128.

129.

La composicidén de fenofibrato de la reivindicacidén 123,
en donde la composicién de recubrimiento comprende un
tensoactivo, un polimero soluble en agua, un polimero

insoluble en agua, © una combinacidén de los anteriores.

La composicién de fenofibrato de la reivindicacidn 14 en
la forma de un comprimido, en donde el comprimido

comprende un desintegrante.

La composicién de fenofibrato de la reivindicacidn 23,
adicionalmente que comprende una composicidn de
recubrimiento que recubre sustancialmente el granulado

de fenofibrato.

La composicidén de fenofibrato de la reivindicacidén 126,
en donde la composicidén de recubrimiento comprende un
tensoactivo, un polimero soluble en agua, un polimero

insoluble en agua, o una combinacién de los anteriores.

La composicién de fenofibrato de la reivindicacidén 23 en
la forma de un comprimido, en donde el comprimido

comprende un desintegrante.

La composicién de fenofibrato de la reivindicacidn 33,
adicionalmente gue comprende una composicidn de
recubrimiento gue recubre sustancialmente el granulado

de féndfibrato.

ER
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130.

131.

132.

133.

134.

135.

La composicién de fenofibrato de la reivindicacién 129,
en donde la composicidén de recubrimiento comprende un
tensoactivo, un polimero soluble en agua, un polimero

insoluble én agua, 0 una combinacidén de los anteriores.

La composicién de fenofibrato de la reivindicacién 33 en

la forma ‘de un comprimido, en donde el comprimido

comprende un desintegrante.

La composici®n de fenofibrato de la reivindicacidén 42,
adicionalmente gue - comprende una composicidn - de
recubrimiento que recubre sustancialmente el granulado

de fenofibrato.

La composicidén de fenofibrato de la reivindicacidén 132,

en donde la composicidén de recubrimiento comprende un

tensoactivo, un polimero soluble en agua, un polimero

insoluble en agua, o una combinacién de los anteriores.

La composicién de fenofibrato de la reivindicacidn 42 en

la forma de un comprimido, en donde el comprimido

comprende un desintegrante.

La composicidén de fenofibrato de la reivindicacidn 51,

adicionalmente que comprende una composicidn de

‘recubrimiento que recubre sustancialmente el granulado

EEs
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136.

137.

138.

139.

140.

141.

L

de fenofibrato.

La composicién de fenofibrato de la reivindicacidén 135,
en donde la composicién de recubrimiento comprende un
tensoactivo, un polimero soluble en agua, un polimero

insoluble en agua, o una combinacidén de los anteriores.

La composicién de fenofibrato de la reivindicacidn 51 en

la forma de un comprimido, en donde el comprimido

comprende un desintegrante.

La composicién de fenofibrato de la reivindicacidn 60,
adicionalmente que comprende una composicidén de
recubrimiento que recubre sustancialmente el granulado

de fenofibrato.

La composicidén de fenofibrato de la reivindicacidn 138,
en donde la composicién de recubrimiento comprende un
tensoactivo, un polimero soluble en agua, un polimero

insoluble en agua, o una combinacidén de los anteriores.
La composicién de fenofibrato de la reivindicacidn 60 en
la forma de un comprimido, en donde el comprimido

comprende un desintegrante.

La composicién de fenofibrato de la reivindicacidn 69,

adicionalmente que comprende una composicidn de

Y
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142.

143.

144.

145.

146.

147.

@

recubrimiento que recubre sustancialmente el granulado

de fenofibrato.

La composicién de fenofibrato de la reivindicacidn 141,
en donde la composicién de recubrimiento comprende un
tensoactivo, un polimero soluble en agua, un polimero

insoluble en agua, o una combinacidén de los anteriores.
La composicién de fenofibrato de la reivindicacién 69 en
la forma de un comprimido, en donde el comprimido

comprende un desintegrante.

La composicidén de fenofibrato de la reivindicacidn 79,

" adicionalmente que comprende una composicién  de

recubrimiento que recubre sustancialmente el granulado

de fenofibrato.

La composicidén de fenofibrato de 1la rei indicacidn 144,
en donde la composicidén de recubrimiento comprende un
tensoactivo, un polimero soluble. en agua, un polimero

insoluble en agua, o una combinacién de los anteriores.
La composicién de fenofibrato de la reivindicacidn 79 en
la forma de un 'comprimido, en donde el comprimido

comprende un desintegrante.

Una suspensién de nanoparticula de fenofibrato que
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148.

149.

150.

151.

comprende :

una solucién secuestrante de particula acuosa gque tiene

dispersa en alli nanoparticulas de fenofibrato 'y un

- gsecuestrante particulado, en donde las nanoparticulas de

fenofibrato tienen un tamafio de particula promedio

efectivo de menos de 2000 nm.

La suspensién de nanoparticula de ferofibrato de la
reivindicacidn 147, que no comprende agregar

tensoactivo, fosfolipido, © una combinacidn de estos.

La suspensién de nanoparticula de fenofibrato de la
reivindicacidén 147, en donde el secuestrante particulado
comprende un copolimero sensible a pH que tiene unidades
de (met)acrilato hidrdéfobas y unidades de (met)acrilato

solubles en acido.

La suspensién de nanoparticula de fenofibrato de la
reivindicacién 147, en donde el secuestrante particulado

es un copolimero butil metacrilato- (2-dimetilaminoetil)

metacrilato-metil metacrilato.

La suspensién de nanoparticula de fenofibrato de la
reivindicacién 147, en donde el secuestrante particulado
comprende un copolimero sensible a pH gue tiene unidades

de (met)acrilato hidréfobas y unidades de (met)acrilato
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152 .

153.

154.

155.

156.

solubles en acido.

La suspensién de nanoparticula de fenofibrato de Ia

‘ reivindicacién 147, en donde el secuestrante particulado

comprende copolimero butil metacrilato- (2-

dimetilaminoetil) metacrilato-metil metacrilato. -

La suspensidn - de nandparticula de fenofibrato de la
reivindicacién 147, en donde el tamafio de particula
promedic efectivo de las nanoparticulas de fenofibrato

cambia por no mas de 35% dentro de 2 semanas de una

 primera medicién de tamafio de particula.

La suspensidén .de nanoparticula de ferrofibrato de la

reivindicacién 147, en donde el tamafio de particula

promedio efectivo de las nanoparticulas de fenofibrato

cambia por no mds de 15 % dentro de 2 semanas de una

primera medicidén de tamafio de particula.

La suspensién de nanoparticula de fenofibrato de la
reivindicacidén 147, en donde la concentracidén de

secuestrante particulado es aproximadamente 1% p/v a

" aproximadamente 25% p/v Y la concentracidén  de

fenofibrato es aproximadamente 5% p/v a aproximadamente

45% p/v.

Una suspensién de nanoparticula de £fenofibrato gque

18
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157.

consiste esencialmente de:

una solucidn secuestrante de particula acuosa gue tiene

dispersa en alli nanoparticulas de fenofibrato, en donde

las nanoparticulas de fencfibrato tienen un tamanio de

particula promedic efectivo de menos de 2000 nm.

Una suspensién de nanoparticula de fenofibrato que 

consiste de:

una solucién secuestrante de particula acucsa que tiene
dispersa en alli nanQparticulas de fenofibrato, en donde
las nanoparticulas de fenofibrato tienen un tamaro de

particula promedio efectivo de menos de 2000 nm.

18
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FORMULACIONES DE AGENTE ACTIVO, METODOS DE FABRICACION, Y

METODOS DE USO

RESUMEN

Se describen las .composiciones de agente activo que
comprenden particulas de agente activo que tiene un tamafio de
particula prqmedio efectivo de menos de 2000 nm, en donde las
COmposicioﬁes comprendenvun secuestranté particulado. También

se describen las composiciones que tienen un tamafio de

particula promedio efectivo de menos de 2000 am, en donde las

composiciones 10 comprenden agregar tensoactivos,
fosfolipidos, o) combinaciones de estos. En algunas
modalidades, el agente activo es fenofibrato. En otras

modalidades, las composiciones de fenofibrato estédn en una
forma de tratamiento que es biocequivalente a TriCor® 145 mg o

48 mg.

&
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Figura 1

CONCENTRACION (ng/mi)

ESTUDIO DE FENOFIBRATO NO. 10609503
CONCENTRACIONES DE PLASMA: SUJETO # 1
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Figura 2

CONCENTRACION (ng/ml)
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Figura 3

CONCENTRACION (ng/ml)

ESTUDIO DE FENOFIBRATO NO. 10609503
CONCENTRACIONES DE PLASMA: SUJETO #4
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Figura 4

CONCENTRACION (ng/ml)

ESTUDIO DE FENOFIBRATO NO. 10609503
CONCENTRACIONES DE PLASMA: SUJETO #5
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ESTUDIO DE FENOFIBRATO NO. 10609503
CONCENTRACIONES DE PLASMA: SUJETO #6
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Figura 6

. CONCENTRACION (ng/ml)

ESTUDIO DE FENOFIBRATO NO. 10609503
CONCENTRACIONES DE PLASMA: SUJETO #7
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Figura 7

CONCENTRACION (ng/ml)

ESTUDIO DE FENOFIBRATO NO. 10609503
CONCENTRACIONES DE PLASMA: SUJETO # 8
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Figura 8

CONCENTRACION (ng/ml)
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ESTUDIO DE FENOFIBRATO NO. 10609503
CONCENTRACIONES DE PLASMA: SUJETO # 10
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Figura 11

CONCENTRACION (ng/mt)

ESTUDIO DE FENOFIBRATO NO. 10609503
CONCENTRACIONES DE PLASMA: SUJETO # 12
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Figura 12

CONCENTRACION (ng/ml)
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Figura 13
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Figura 14
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Figura 16
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e 0T TECEIVIRG Office use only

PCT

REQUEST

International Application No:

International Filing Date

The undersigned requests that the present
international application be processed
according to the Patent Cooperation Treaty.

‘Name of receiving Office and "PCT International Applicatien”

Applicant's or agent's file reference »
(i]pcri)esired) (12 gharacters maximum) MPC-0097-PCT

Box No.1 TITLE OF INVENTiON
Active Agent Formulations, Methods Of Making, And Methods Of Use

Box No.II APPLICANT : l:l This person is also inventor

Name and address: (Family name followed by given name; for a legal entity, Sull official designation. Te]ephone No.
The address must inciude postal code and name of country. The country of the address indicated in this

Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) (21 5) 697-1710
MUTUAL PHARMACEUTICAL COMPANY, INC.

1100 Orthodox Street

Philadeiphia, PA 19124 Facsimile No.

Applicant's registration No. with the Office

State (that is, country) of nationality: State (that is, country) of residence:

us . US
This person is applicant D all designated al) designated States except the United States the States indicated in
for the purposes of: States the United States of America of America only the Supplemental Box

Box No. III FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Further applicants and/or (further) inventors are indicated on a continuation sheet.

Box Neo. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has been appointed to act on behalf of common
the a%plicant(s) before the competent Intemationg Authorities as: agent representative
Name and address: (Family name followed by given name; for a legal entity, full official designation. Telephone No.
The address must include postal code and name of country.)
‘REIMER, Leah M. _ (860) 286-2929
CANTOR COLBURN LLP
55 Griffin Road South

Bloomfield, CT 06002 ' Facsimile No.

(860) 286-0115

Agent's registration No. with the Office

Reg. No. 39,341

D Address for correspondence: Mark this check-box where no agent or common representative is’has been appointed and
the space above is used instead to indicate a special address to which correspondence should be sent.

Form PCT/RO/101 (first sheet) (April 2007) See N {
LegalStar 2007, Form PCTREQ _ ee Notes to the request form
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SheetNo....%....

Box No. Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-boxes is used, this sheet should not be included in the request.

Name and address: (Family name followed by given nome; for a legal entity, Jull official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.)

ARNOLD, Kristen

104 Rice Drive .
Morrisville, PA 19067

This person is:

[]
X
L[]

applicant only

applicant and inventor

marked, do not fill in below.)

inventor only (If this check-box is |.

Applicant's registration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

us us
This person is all designated all designated States except the . the United States the States indicated
applicant D States United States of America X of America only in the Supplemental

Namie and address: (Family name followed by given name; for a legal entity, Jull official designation.
The address must include postal code and name of country.. The country of the address indicated in this
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.)

FENG, Hengsheng

1 Forage Lane
Cherry Hill; NJ 08003

This person is:
E] applicant only
5(] applicant and inventor

L]

inventor only (If this check-box is
marked, do not fill in below.).

Applicant's registration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

CN us _
This person is D all designated all designated States except the the United States the States indicated
applicant for the States United States of America of America only in the Supplemental

‘Neme and address: (Family name followed by given name; for a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below,)

NIELSEN, KurtR.

9 Feldspar Drive
Chadds Ford, PA 19317

This person is: v
D applicant only

- applicant and inventor

D inventor only (If this check-box is
marked, do not fill in below.)

Applicant's registration No. with the Office

State (that is, country) of nationality:

us . us

State (that is, country) of residence:

all designated States except the

This person is
United States of America

applicant for the

O O

the States indicated
in the Supplemental

the United States
of America only

Name and address: (Family name followed by given name; for a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.)

This person is:
D applicant only

[]
L]

applicant and inventor

inventor only (If this check-box is
marked, do not fill in below.)

Applicant's registration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

all designated States except the

all designated
United States of America

States

This person is
applicant for the

L]

the States indicated
in the Supplemental

the United States
of America only

D Further applicants and/or (further) inventors are indicated on another continuation sheet.

Form PCT/RO/101 (continuation sheet) (April 2007)
LegalStar 2007, Form PCTREQ

See Notes to the request form
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Box No.V  DESIGNATIONS

The filing of this request constitutes under Rule 4.9(a), the designation of all Contracting States bound by the PCT on the
international filing date, for the grant of every kind of protection available and, where applicable, for the grant of both regional

and national patents.
However, ,
I:] DE Germany is not designated for any kind of national protection

D JP Japan is not designated for any kind of national protection
[:] KR Republic of Korea is not designated for any kind of national protection
D RU Russian Federation is net designated for any kind of national protection

(The check-boxes above may only be used 1o exclude (irrevocably) the designations concerned if, at the time of filing or subsequently under
Rule 26bis.1, the international application contains in Box No. VI a priority claim to an earlier national application filed in the particular
State concerned, in order to avoid the ceasing of the effect, under the national law, of this earlier national application.)

Box No. VI  PRIORITY CLAIM
The priority of the following earlier application(s) is hereby claimed:

Filing date Number ) Where earlier application is:
of earler application of earlier application - —— . -
(day/month/year) national application: regional application: | international application:
country or Member regional Office receiving Office

item (1) 60/805,823 us

26 / June / 2006
item (2)
item (3)

D Further priority claims are indicated in the Supplemental Box.

Transmit certified copy: the receiving Office is requested to prepare and transmit to the International Bureau a certified copy of
the earlier application(s) (only if the earlier-application was filed with the Office which for the purposes of this international
application is the receiving Office) identified above as: :

D all items item (1) D item (2) I:] item (3) D other, see Supplemental Box
Restore the right of priority: the receiving Office is requested to restore the right of priority for the earlier application(s)
identified above or in the Supplemental Box as item(s) ( ). (See also the Notes to Box

No. VI; further information must be provided to support a request to restore the right of priority.)

Incorporation by reference: where an element of the international application referred to in Article 11(1)(iii)(d) or (e) or a part
of the description, claims or drawings referred to in Rule 20.5(a) is not otherwise contained in this international application but
is completely contained in an earlier application whose priority is claimed on the date on which one or more elements referred to
in Article 11(1)(iii) were first received by the receiving Office, that element or part is, subject to confirmation under Rule 20.6,
incorporated by reference in this intzrnational application for the purposes of Rule 20.6.

Box No. VI INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (ISA) (if two or more International Searching Authorities are competent lo
carry out the international search, indicate the Authority chosen, the two-letter code may be used):

Request to use results of earlier search; reference to that search (if an earlier search has been carried out by or requested
from the International Searching Authority):

Date (day/month/year) Number Country (or regional Office)

Box No. VIII - DECLARATIONS

The following declarations are contained in Boxes Nos. VIII (i) to (v) (mark the applicable Number of
check-boxes below and indicate in the right column the number of each type of declaration): declarations

[0 BoxNo. VIO (i) Declaration as to the identity of the inventor

[0 BoxNo.VIII(i)) Declaration as to the applicant's entitlement, as at the international
' filing date, to apply for and be granted a patent

[C1 BoxNo. VI (ili)  Declaration as to the applicant's entitlement, as at the international
filing date, to claim the priority of the earlier application

[J BoxNo. VII(iv) Declaration of inventorship (only for the purposes of the designation
of the United States of America) '

[[] BoxNo. VI (v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/R0O/101 (second sheet) (April 2007) See Notes to the request form
LegalStar 2007, Form PCTREQ
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SheetNo. ... 4. ..

Box No.IX CHECK LIST; LANGUAGE OF FILING

This intérnational application contains:
(2) on paper, the following number of
sheets:
request (including
declaration and
supplemental sheets) : 4

description (excluding
sequence listing and/or

tables related thereto) : 32
_claims vl
abstract : 1
drawings : : 15

Sﬁb-total number of sheets 73
sequence listing :
tables related thereto

(for both, actual number of
sheets if filed on paper,
whether or not also filed in
electronic form; see (c)
below)

“Total number of sheets : 73

- (b) 3 only in electronic form

(Seetion 801()(i))
() O sequence listing
(i) ] tables related thereto

(c) {1 also in electronic form
(Section 801(a)(ii))

()3 sequence listing
(i) [J tables related thereto

Tdype and number of carriers
(diskette, CD-ROM, CD-R or other)
on which are contained the

[ tables related thereto:

_items 9(ii) an

————— s

O sequencelisting: ................

(indicate type and number of carriers)
(i) [J copy submitted for the purposes of international search under

ii (only where check-box (b)(i) or (c)(1) is marked in left column
s addl}tliona] copies incluc(ibng,) wherg a)pplicable, the cé’l;y for thé
purposes of international search under Rule 13zer

@iy [J together with relevant statement as to the identity of the copy
or copies with the sequence listing mentioned in left column
10. [ tables in electronic form related to sequence listing
(indicate type and number of carriers(j :
(i) [ copy submitted for the purposes of internationa] search under

application)
(i) (only where_check-box i) or (c)(ii) is marked in . left
_ column) additional copie(s)gnéluding,)(w)here applicable, tl'{c;

802(b-quater)

“*| (iii) [] together with relevant statement as to the identity of the copy
(additional copies 1o be indicated i or copies with the tables mentioned in left column
dp/or 10(ii), in right column)

11. B4 other (specify): Transmittal Letter
Express Mail label EV 916 623 127

This international application is accompanied by the following Number
item(s) (mark the applicable check-boxes below and indicate in of items
right column the number of each item): :
1. B fee calculation sheet 1
2. Bd original separate power of aftorney 21
3. [ original general power of attorney
4. R copy of general power of attorney; reference number, if ’
AN e ST :
5. [0 statement explaining lack of signature
6. O priority document(s) identified in Box No. VI as
ltem(st% ........................... P
7. [0 translation of international application into
(language): . . ... i
8. O segaratg indications concerning deposited microorganism or
other biological material S
9. [1 sequence listing in electronic form

Rule 13ter only (and not as part of the international application) :

Section 802(b-guater) only (and not as part of the international

copy for the purposes of international search under Section .

Figure of the drawings which
should accompany the abstract: 13

Language of filing of the

international application: ENGLISH

Box No. X

SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the requesi).

AP

Lesh M. Reimer, Reg. NoY39,341
Applicant's Attorney

1. Date of actual receipt of the purported
international application:

For receiving Office use only

purported international application:

'3. Corrected date of actual receipt due to later but
timely received papers or drawir.gs comp

leting the

4. Date of timely receipt of the required
corrections under PCT Article 11(2):

5. International Searching Aﬁthority
(if two or more are competent): JSA/

6. Transmittal of search copy delayed
D until search fee is paid py detay

2. Drawings:

E] received:

D not receiveds

Date of receipt of the record copy
by the International Bureau:

For International Bureau use only

Form PCT/RO/101 (last sheet) (April 2007)
LegalStar 2007, Form PCTREQ

See Notes to the request form
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This sheet is not part of and does not count as a sheet of the international application.

PCT

FEE CALCULATION SHEET

International Application No.

For receiving Office use only

Annex to the Request

Applicant's or agent's

file reference MPC-0097-PCT

Date stamp of the receiving Office

Applicant .
MUTUAL PHARMAGCEUTICAL COMPANY, INC.

CALCULATION OF PRESCRIBED FEES
1. TRANSMITTAL FEE

2. SEARCHFEE ... ... i e

International search to be carried out by

(if two or more Intern
the international search, indicale the name of the Authority which is ch
carry out the inlernational search.)

INTERNATIONAL FILING FEE

Where item (b) an

first 30 sheets™-

d (c) of Box No. IX do not apply, enter Total number o

ational Searching Authorities are competent to carry oul

Where item (b) and/or (c) of Box No. IX apply, enter Sub-total number of sheets

1,086.00i1]

300.00[T]

2,059.00[5]

osen o

73

|-

f sheets

43 12.00

516.00{i2

number of sheets in fee per sheet

excess of 30

additional component (only if sequen
thereto are filed in electronic form under Section 801(a)(i),
in that form and on paper, under Section 801(a)(ii)):

ce listing and/or tables related
or both

400 x

fee per sheet

Add amounts entered at i1, i2 and i3 and enter total at I

1,602.00[ 1]

(Applicants

Zfrom certain States are entitled to a_reduction of 75%
‘internationa

fi

ling fee. Where the applicant is (or all applicants are) so entitled,

of the

20.00[P]

deposit account (see below)
O cheque ] bank draft

4. FEE FOR PRIORITY DOCUMENT (if applicable)
981.
5. TOTAL FEES PAYABLE I <. SOTAL 3,951.00
Add amounts entered at T, S, I and P, and enter total in the TOTAL box -
MODE OF PAYMENT (Not all modes of payment may be available at all receiving Offices)
[ authorization to charge [] postal money order [ cash {7] coupons

[[1 revenue stamps -

[T other (specify):

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of payment may not be available at all receiving Offices)

X

Xi

Authorization to charge the total fees indicated above.

(This check-box may be marked only if the conditions for deposit
accounts of the receiving Office so permit) Authorizafion to charge any
deficiency or credit any overpayment in the total fees indicated above.

Authorization to charge the fee for priority document.

o

us

Receiving Office: RO/

Deposit Account No.: 06-1130

Date: 26 June 2007

Name: \ Leah M. Reimer

Signature:”&& QSQ E?%

Form PCT/RO/101 (Annex) (April 2007)
LegalStar 2007, Form PCTREQ

See Notes to the fee calculation sheet
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UNITED STATES PATENT & TRADEMARK RECEIVING OFFICE

In re Application of: MUTUAL PHARMACEUTICAL COMPANY, INC.

For: = ACTIVE AGENT FORMULATIONS METHODS OF MAKJN AND
METHODS OF USE

Express Mail Label No.: EV 916 623 127 US

Docket Number: MPC-0097-PCT

ASSOCIATE POWER OF ATTORNEY

Mail Stop PCT
Commissioner of Patents

P. O. Box 1450

Alexandria, VA 22313-1450

Dear Sirs:
Please recognize:
Karen A. LeCuyer . Registration No. 51,928

Of: CANTO_R COLBURN LLP, 55 Griffin Road South, Bloomfield, CT 06002, as an ass_ociate |
attorney to fepresent the undersigned with full po'wcr to prosecute and -ransact all business, and
to make or receive payments on behalf of the undersigned before all the competent International

Authorities in connection with any and all international applications filed by the undersigned.

Respectfully submitted,

MUTUAL PHARMACEUTICAL COMPANY, INC
Apphcants Attorneys

Leah M. Reimer
Registration No. 39,341

Date: June 19, 2007

Address: - 55 Griffin Road South, Bloomﬁeld CT 06002
Telephone:  (860) 286-2929

Facsimile: (860) 286-0115



PCT

GENERAL POWER OF ATTORNEY

(for several international applications filed under the Patent Cooperation Treaty)

(PCT Rule 90.5)

The undersigned person(s):
(Family name followed by given name; for a full legal entity, full official designation. The address must include postal code and
name of country.)

Mutual Pharmaceutical Company, Inc.
1100 Orthodox Street

Philadelphia, PA 19124

us :

hereby appofnt(s) the following person as: . agent D common representative

Name and address ’
(Family )namefallowed by given name; for a legal entity, full official designation. The address must include postal code and name of
country. :

CANTOR, Michael A., Registration No. 31,152 COLBURN 1, Philmore H., Registration No. 35,101
MURPHY, Keith J., Registration No. 33,979 REIMER, Leah M., Registration No. 39,341
FOX, David A., - - Registration No. 38,807 CURB_ELD, Pamela J., Registration No. 34,678
CANTOR COLBURN LLP

55 Griffin Road South

Bloomfield, CT 06002
to represent the undersigned before all the competent International Authorities
D the International Searching Authority only

E] the International Preliminary Examining Authority only

in connection with any and all international applicaﬁons filed by the undersigned with the following Office
United States Patent & Trademark Office

and to make or receive payments on behalf of the undersigned.

as receiving Office

Signature(s) (where there are several persons, each of them must sign; nex! to each signature, indicate the name of the person
signing and the capacity in which the person signs, if such capacity is not obvious from reading this power):

Name:  Mr. E. Brendan Magrab
Vice President, Intellectual Property

o __ 2206

Form PCT/Mode] of general power of attorney (for several international applications) (July 1992) LegalSter 1867, Form PCTM2
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PATENT COOPERATION TREATY

ECEIVE

From the INTERNATIONAL SEARCHING AUT

To:

CANTOR COLBURN LLP

Attn. Reimer, Leah M.
56 Griffin Road South
Bloomfield, CT 06002
ETATS-UNIS D’'AMERIQUE

CQLaQ@%h ATION OF TRANSMITTAL OF

NTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing

(day/month/year) 04/03/2008

Applicant's or agent's file reference
MPC-0097-PCT

FOR FURTHER ACTION See paragraphs 1 and 4 below

International application No.
PCT/US2007/014818

International filing date

(day/month/year) 26/06/2007

Applicant

MUTUAL PHARMACEUTICAL COMPANY, INC.

International Search Report.

4. Reminders

1. [E The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitied, If he so wishes, to amend the claims of the International Application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the

Where? Directly to the International Bureau of WIPQ, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, see the notes on the accompanying sheet.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Articte 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to the protest against payment of (an) additiona! fee(s) under Rule 40.2, the applicant is notified that:
D the protest together with the decision thereon has been transmitted to the international Bureau together with the

applicant's request to forward the texts of both the protest and the decision thereon lo the designated Offices.
D no declsion has been made yet on the protest; the applicant will be notified as soon as a decision is made.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the

international Bureau. If the applicant wishes to avoid or postpone publication, & notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90b/s.3, respectively,
before the completion of the technical preparations for international publication. . )

The applicant may submit comments on an Informal basis on the written opinion of the International Searching Authority to the
international Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
International prefiminary examination report has been or Is to be established. These comments would also be made avallable to
the public but not before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for internationat preliminary
examination must be filed if the appticant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) wili apply even if no demand is fited within 19
months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Ofﬁce, see the PCT Applicant's
Guide, Volume {1, National Chapters and the WIPQ Internet site.

Name and malling address of the International Searching Authority

Authorized officer

< European Patent Office, P.B. 56818 Patentlaan 2
NL-2280 HV Rijswijk
0 Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016

Joélle Gerber

M - .
t{?ﬂ_% o

(
ety 174 %

Form PCT/ISA/220 (October 2005)

(See notes on accompan}f/{g @huéer)
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NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the fatter are applicable. For more
detailed Information, see also the PCT Applicant's Guide, a publication of WIPO.

In these Notes, "Article", "Rule”, and "Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The appticant has, after having recelved the internatlonal search report and the written opinlon of the International
Searching Authority, one opportunity to-amend the claims of the international application. it should however be emphasized
that; since all parts of the international appiication (claims,description and drawings) may be amended during the
internationat preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19
except where, 8.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication, Furthermore, It should be emphasized that provisionat
protection Is avallable In some States only (see PCT Applicant’s Guide, Volume I/A, Annexes B1 and B2).

The attention of the applicant Is drawn to the fact that amendments to the claims under Article 19 are not allowed where
the International Searching Authority has declared, under Article 17(2), that no international search report would be
established (see PCT Applicant's Guide, Volume /A, paragraph 296).

What parts of the international application may be amended?

tUnder Article 19, only the claims may be amended.

During the international phase, the claims may also be amended (or further amended) under Article 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under

Article 34 before the International Examining Authority.

'Upon entry into the national phase, all parts of the international appication may be amended under Article 28 or,
where applicable, Article 41.

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date,
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having
been received on time if they are received by the International Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments?

The amendments may only be filed with the international Bureau and not with the receiving Office or the
International! Searching Authorlty (Rule 46.2). .

Where a demand for international preliminary examination has been/is filed, see below.

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one
or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered In Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbered consecutively (Section 205(b)). .

The amendments must be made In the language in which the international application is to be published.

What documents must/may accompany the amendments?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter wiil not be published with the International application and the amended claims. It should not be
confused with the "Statement under Articie 19(1)" (see below, under “Statement under Article 19(1)").

The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application is English, the letter must be in English; if the language of the international application
is French, the letter must be in French. ’

Notes to Form PCT/ISA/220 (first sheet) (October 2005)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: P CT
' ~ WRITTEN OPINION OF THE
p AR2
see form PCTASAZ20 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
(day/monthyear) see form PCTASAR10 (second sheet)
Applicant's of agent's file reference FOR FURTHER.ACTION
see form PCTASA220 L See paragraph 2 below
international application No. .| International filing date (day/monthjear) Priority date (day/monthyear)
PCTAS2007014818 26.06.2007 1 26.06.2006

International Patent Classification (IPC) or both national classification and IPC

INV. A61K9/16 A61K9M14 A61K31/216 A61P3/06

Applicant
MUTUAL PHARMACEUTICAL COMPANY, INC.

This opinion contains indications relating to the following items:
B4 BoxNo.!  Basis of the opinion
O3 BoxNo.ll  Priority
Bd Box No.lll  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
[0 Box No. IV  Lack of unity of invention '
B Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
: applicability; citations and explanations supporting such statement
B Box No. VI  Certain documents cited
O Box No. VI Certain defects in the international application
& Box No. Vil Certain observations on the international application
2. FURTHER ACTION
If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority
will not be so considered.
if this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA220 or before the expiration of 22 ménths from the priority date, '
whichever expires later.
For further options, see Form PCTASAR220.
3. Forfurther details, see notes to Form PCTASAR20.
Name and mailing address of the ISA: , Date of completion of Authorized Officer
this opinion : P
: $ %
European Patent Office - P.B. 5818 Patentida . ) . 3
;QJ) NL-2280 HV Rijswilk - Pays Bas ,E;%T',,"S”Xmo | GOMEZ GALLARDO, S p)»
——  Tel. +31 70 340 - 2040 Tx: 31 651 epo nl ' ", §
Fax: +31 70 340 - 3016 . Telephone No. +31 70 340-9546 e

Form (PCTASAR37) (Cover Sheet) {April 2005)
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WRITTEN OPIN!ION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTAS2007/014818

Box No.| Basis of the opinion

. With régard to the language, this opinion has been established on the basis of:
K the international application in the language in which it was filed

O atranslation of the international application into , which is the language of a transtation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

. 0 This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

. With regard to any nucleotide and/or amino acid sequence disclosed in the international apphcanon and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
O table(s) reléted to the sequence listing
b. format of material:
O on paper
ad in electronié form
c. time of filingfurnishing:
[0 contained in the international application as filed.
O filed together with the international application in electronic form.
{1 furnished subsequently to this Authority for the purposes of s.earch.
. [0 In addition, in the case that more than one version or copy of a éequence listing énd/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Form PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/MUS2007014818
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non -
obvious), or to be industrially applicable have not been examined in respect of

O the entire international application
& claims Nos. 113-120
because:

O the said international application, or the said claims Nos. relate to the following subject matter 'which does
not require an international search (specify):

O . the description, claims or drawings (indicate particular elements below) or said claims Nos. = are so unclear
that no meaningful opinion could be formed (specify): :

O the claims, or said claims Nos. are so inadequately supported by the descnptlon that no meaningfut opinion
could be formed (specify):

X . no international search report has been establlshed for the whole application or for said claims Nos.
113-120

O a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

O furnish a sequence list: ng on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

O3 furnish a sequence fisting in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority |n a form and manner acceptable to it.

[0 pay the required late furnlshmg fee for the furnishing of a sequence listing in response to an-
invitation under Rules 13ter.1(a) or (b).

O a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical
~ requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Authority in a form and manner acceptable to it.

1 the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

[0 See Supplemental Box for further details

Form PCTASA/237 (April 2007)



WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

International application No.
PCTAS2007/014818

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims
No: Claims
Inventive step (iS) Yes: Claims
No: Claims
industrial applicability (1A) Yes: Claims
No: Claims

2. Citations and explanations

see separate sheet .

29-31,
38-40 . -
47-49 56-58,65-67.75-77.84-86.94,107,111,115,150,152

1

59
18,22-28,
32-37,
41-46,
50-55,59-
64,68-
74.78-

83,87-93,95-106,108-110,112-114,116-149,151,153-157

1-157

1-157

Box No. VI Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10) -

and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. Viil Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the

claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE | ' | Intérnational application No:

INTERNATIONAL SEARCHING :
AUTHORITY (SEPARATE SHEET) _ PCT/US2007/014818
Re ltem Il

Non- estabhshment of opinion with regard to novelty, inventive step and industrial
applicability

Claims 113-120 relate to subject-matter considered by this Authority to be covered by the

~ provisions of Rule 39.1(iv)/67.1(iv) PCT.

ReltemV
Reasoned statement with regard to novelty, inventive step and industrial appllcablllty,
C|tat|ons and explanat|ons supporting such statement

1. CITED DOCUMENTS
Reference is made to the following documents:

D1: US 2004/072784 A1 (SANT VINAYAK [CA] ET AL) 15 Aprit 2004 (2004-04-15)

D2: WO 03/013474 A (JAGOTEC AG [CH]) 20 February 2003 (2003-02-20)

D3: US 2004/058009 A1 (RYDE TUULA [US] ET AL) 25 March 2004 (2004-03-25)

D4: WO 2006/060817 A (ABBOTT LAB [US]) 8 June 2006 (2006-06-08)

D5: US 2001/007669 A1 (LIU RONG RON [US] ET AL) 12 July 2001 (2001-07-12)

D6: WO 03/092659 A (SKYEPHARMA CANADA INC [CA]) 18 November 2003 (2003-11-
. 13)

D7: CA-A1-2 586 597 (ROEHM GMBH [DE]) 15 June 2006 (2006-06-15)

D8: WO 96/25150 A (NANOSYSTEMS LLC [US]) 22 August 1996 (1996-08-22)

D9: US-A-4 961 890 (BOYER JEAN-FRANCOIS [FR]) 9 October 1990 (1990-10-09)

D10: FR-A-2 841 138 (CLL PHARMA [FR]) 26 December 2003 (2003-12-26)

D11: US-A-6 074 670 (STAMM ANDRE [FR] ET AL) 13 June 2000 (2000-06-13)

2. Rule 39.1(iv)/67.1(iv) PCT

Claims 113-120 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 39.1(iv)/67.1(iv) PCT. The patentability can be dependent upon the
formulation of the claims. The EPO, for example, does not recognise as patentable claims to
the use of a compound in medical treatment, but may allow claims to a product, in particular

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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 WRITTEN OPINION OF THE | " International application No.

INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) . PCT/US2007/014818

substances or c:ompositions, in a first or further medical treatment.

3. CLARITY (Art. 6 PCT and Rule 6.3(b) PCT)

3.1. Although claims 1, 14, 23, 33, 42, 51, 60, 69, 79, 88, 97, 105, 109, 147, 156 and 157
have been drafted as separate independent claims, they appear to relate effectively to
the same subject-matter and to ditfer from each other only with regard to the definition
of the subject-matter for which protection is sought and/or in respect of the terminology
used for the features of that subject-matter. The aforementioned claims therefore lack
conciseness and as such do not meet the requiremehts of Article 6 PCT. The same

applies to claims 113 and 118 (Art. 6 PCT). The attention of the applicant is also drawn
to the fact that, according to Rule 13 PCT, the application should telate to one invention

- only or to a group of inventions so linked as to form a single general inVentive-concept

("rg_ quirement of unity of invention™).

3.2. Claims 10, 12, 14, 23, 24, 33, 42, 51, 60, 69, 70, 79, 92, 96, 101, 104, 105 and 109 refer
to the pharmacokinetic parameters C,...,.and AUC, which have been assessed in-vivo. In-vivo
tests, however, not only depend on the dosage form but also on the patient to whom this
dosage form is administered. In other words, C_,, and AUC depend on factors such as age,
gender, renal and hepatic impairment, concomitant diseases, etc. As a consequence, they are

~considered as unreliable parameters and the skilled person performing an in-vivo test using

a dosage form does not know whether (s)he is working inside or outside the scope of the
claim because (s)he might obtain a different result with the same product but with another
patient or even the same patient at a different time. Therefore, claims 10, 12, 14, 23, 24, 33,
42, 51, 60, 69, 70, 79, 92, 96, 101, 104, 105 and 109 are unclear and do not meet the
requirements of Article 6 PCT. Also, in view of the above-mentioned objection, the attention
of the applicant is drawn to the fact that said parameters are not taken into account when

evaluating the novelty ot the present application.

3.3. Independent claims 88, 97, 105, 109, 113 and 118 encompass an extremely large

number of active agents. Support within the meaning of Article 6 PCT is only to be found,
however, for the poorly water-soluble drugs fenofibrate, metaxalone or oxcarbazepine.

3.4. Claims 51, 69 and 79 do not include the particle sequestrant as a feature. Said feature

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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WRITTEN OPINION OF THE ' international application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) ' : - PCT/US2007/014818

is, however, essential for achieving the technical effect or, expressed differently, for solving
the technical problem with which the application is concerned. As a consequence; the above-
mentioned claims 51, 69 and 79 are considered to lack an essential feature (Art. 6 PCT and
Rule 6.3(b) PCT).

3.5. Claims 13, 22, 32, 41, 50, 59, 68, 78, 87, 89, 97 and 118 do not meet the requirements
of Article 6 PCT in that the matter for which protection is sought is not clearly defined. These
claims attempt to define the composition in terms of a result to be achieved, namely as being
able to redisperse in a biorelevant medium. This merely amounts to a statement of the
underlying problem, without providing the technical features necessary for achieving this resuilt
(i.e. the ingredients of the composition as well as the concentration of said ingredients). The
same applies to claims 153 and 154, in which the nanopamcles of fenofibrate are defined as
having an average size which changes by no more than 35% (or 15%) within 2 weeks of a first
measurement

4. NOVELTY (Art. 33(2) PCT)

4.1. The attention of the applicant' is drawn to the fact that the expression "acid soluble
(meth)acrylate units", in claims 5, 7, 18, 20, 28, 30, 37, 39, 46, 48, 57, 64, 66,74, 76, 83, 85,
88, 98, 105, 109, 113, 149 and 151, is, at present, construed in its broadest s_ense for the
purpose of assessing novelty since no experimental conditions whatsoever are disclosed for
the evaluation of the solubility of the (meth)acrylate units in the acid and no value of the
solubility, under said conditions, is given.

4.2 It is also to be noted that the expression."particle sequestrant' is vague and leaves the-

. reader in doubt as to the meaning of the technical features to which it refers. As a
consequence, this expression is, at present, construed in its broadest sense when assessing
the novelty of the present application. | |

4.3. The present application does not meet the criteria of Article 33(1) PCT because the
subject-matter of claims 1-5, 9-18, 22-28, 32-37, 41-46, 50-55, 59-64, 68-74, 78-83, 87-93,
95-106, 108-110, 112-114, 116-149, 151 and 153-157 is not new in the sense of Article 33(2)
PCT. ' ' :
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Document D1 discloses (cf. page 2, paragraphs 17, 18 and 20; page 4 - page 5, example 2)
fenofibrate-loaded supramolecular assemblies comprising a diblock copolymer of

- poly(ethylene oxide) and poly(butyl(alkyl)acrylate-co-(alkyl)acrylic acid). Neither a phoSphoIipid
nor a surfactant are included in the formulation. The size of the assemblies is in the range of
100-300 nm. Therefore, the subject-matter of claims 1, 2, 5, 9-15, 18, 22-25, 28, 32-34, 37,
41-43, 46, 50-52, 55, 59-61, 64, 68-71, 74, 78-80, 83, 87, 147-149, 161 and 1563-157 is not
new in view of D1. o

Document D2 discloses (cf. page 8, lines 5-24; page 9, lines 11-13; page 14, line 22 - page
15, line 2; page 16 - page 27, examples 1-4) a composition comprising nanoparticlés
containing fenofibrate (average size of 350-750 nm) and a surfactant (vitamin E TPGS). No
phospholipid is included in the formulation. The composition may be sprayed onto a sugar
Sphere for the preparation of a solid dosage form. Therefore, the subject-matter of claims 1-4,
9-17,22-27, 32-36, 41-45, 50-54, 59-63, 68-73, 78-82, 87,97, 99, 101-104, 118-120, 147, 148
and 153-157 is not new in view of D2.

Document D3 discloses (cf. page 4, paragraph 28; page 11, paragraph 137 - page 12,
paragraph 141; page 14 - page 17, examples 1-5) a composition comprising nanoparticles
containing fenofibrate (average size of less than 2000 nm) and a surfactant (docusate sodium-
(DOSS)). No phospholipid is included in the formulation. Tablets comprising a disintegrant are.
prepared from the nanoparticulate composition. Said tablets can be coated. Therefore, the
subject-matter of claims 1, 2, 9-15, 22-25, 32-34, 41-43, 50-52, 59-61, 68-71, 78-80, 87,
121-148 and 153-157 is not new in view of D3. |

Document D4 discloses (cf. page 34 - page 36; examples 6 and 7 and tables 11 and 12
(formulation # 1-0)) a composition comprising nanoparticles containing fenofibrate and
copovidone. The mean patrticle size is less than 2 microns. Neither a phospholipid nor a
surfactant are included in the formulation. Therefore, the subject-matter of claims 1, 2, 8-15,
22-25, 32-34, 41-43, 50-52, 59-61, 68-71, 78-80, 87, 147, 148 and 153-157 is not new in view
of D4. ' -

DoCument‘ D5 discloses (cf. page 3, example 3) a composition compri_sihg fenofibrate
nanoparticles (size of less than 1 micron since the composition has been filtered througha 1 -
micron filter) and a surfactant (sodium lauryl sulfate (SLS), Pluronic F127 RTM or Gelucire
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53/10 RTM). No phospholipid is included in the formulation. Therefore, the subject-matter of
claims 1, 2, 9-15, 22-25, 32-34, 41-43, 50 52,59-61, 68-71, 78-80, 87, 147, 148 and 153-157
is not new in view of D5.

Document D6 discloses (cf. page 80 - page 85, examples 1-8; page 86 - page 88, examples
15-17) a composition comprising fenofibrate nanoparticles (size of less than 1 micron) and a
phospholipid. Therefore, the subject-matter of claims 1, 9-14, 22-24, 32, 33, 41, 42, 50, 147
and 153-157 is not new in view of D6.

Document D7 discloses (cf. page 51 - page 56, examples 1, 4, 5 and 7) a composition
comprising nanoparticles of DNA (average size of 150 nm) and Eudragit E RTM. Said
compasition is applied onto inert cores and subsequently overcoated with Eudragit L RTM.
The resulting pellets are formulated as a tablet. Therefore, the subject-matter of claims 88-93,
95-102, 104-106, 108-110, 112-114 and 116-119 is not new in view of D7. -

Document D8 discloses (cf. page 3, lines 4-32; page 5, line 20 - page 6, line 6; page 6, line
20 - page 9, line 13; page 10, lines 11-16; page 11, lines 30-36) a composition comprising
‘nanoparticles of a drug (average size of less than 400 nm) together with a steric stabilizer
(such as polyvinyl pyrrolidone (PVP)) and a film dispersant (such as SLS, mannitol or mono-
or disaccharides), said composition being coated onto inert cores. The resulting composmon
is overcoated with PVP/PEG. Therefore the subject-matter of claims 97, 99, 101, 102 104,
118 and 119 is not new in view of D8

5. INVENTIVE STEP (Art. 33(3) PCT)

5.1. Claims 1-5, 9-18, 22-28, 32-37, 41-46, 50-55, 59-64, 68-74, 78-83, 87-93, 95-106, 108-
110, 112-114, 116-149, 151 and 153-157 being not new are also not inventive (Art. 33(3)
PCT)

5.2. Dependent claims 6-8, 19-21, 29-31, 38-40, 47-49, 56-58, 65-67, 75-77, 84-86, 94, 107,
111, 115, 150 and 152 do not contain any features which, in combination with the features of

" any claim to which they refer, meet the requirements of the PCT in respect of inventive step.
As a matter of fact, D9 discloses (cf. column 2, line 5 - column 3, line 18; claims 1-11)
granules comprising an inert core and a coating layer comprising particles of fenofibrate (size
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of less than 10 microns; including less than 2000 nm) and a methacrylic polymer. The feature
butyl methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate copolymer
merely consists in the selection of a methacrylic polymer, such as that disclosed in D9. Such
a selection could only be regarded as inventive, if the formulation of the co'mposition with butyl
methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate copolymer would
present unexpected effects or properties in relation to the rest of methacrylic polymers. How-
ever, no such effects or properties are indicated in the application. Furthermore, D10 discloses
(cf. page 1, lines 1-15; page 10, lines 4-16; page 14, lines 15-19; page 16, lines 20-28; page
23 - page 25, examples 1 and 2) a composition comprising particles of fenofibrate (size of less
than 10 microns), a surfactant (SLS) and Eudragit E 100 RTM (butyl
methacrylate-(2-dimethylaminoethyl) methacrylate-methyl methacrylate copolymer). Conse-
quently, the subject-matter of claims 6-8, 19-21, 29-31, 38-40, 47-49, 56-58, 65-67, 75-77, 84-
86, 94, 107, 111, 115, 150 and 152 also lacks an inventive step (Art. 33(3) PCT).

5.3. The attention of the applicant is also finally drawn to the relevance of D11 with respect

to the inventive step of the present application. Such document discloses (cf. column 2, lines

4-19; column 3, lines 13-48; column 3, line 65 - column 4, line 21; column 5, line 58 - column

6, line 33; claims 1-38) granules comprising an inert core and a coating layer comprising
- particles of fen»oﬁbrate (size of less than 10 microns), a hydrophilic polymer (eg. PVP) and,

optionally, a surfactant (Art. 33(3) PCT).

6. INDUSTRIAL APPLICABILITY (Art. 33(4) PCT)

Claims 1-157 rsatisfy the criterion of industrial applicability set forth in Article 33(4) PCT.

Re ltem VI
Certain documents cited

Certain published documents

Application No Publication date Filing date Priority date (valid claim)

Patent No (day/month/year) (day/month/year) (day/month/year)
WQ02007/070082 . 21/06/2007 -09/05/2006 10/05/2005
10/03/2006
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Re ltem VIl

Certain observations on the internationalappl’icatibn

1. Inclaims 9, 10 and 51, the expression "NDA #021656" is unclear (Art. 6 PCT).
2. The term " Tricor RTM", employed in claim 11 and appearing to be a registered trade mark,
“has no precise meaning as it is not internationally accepted as a standard descriptive term,

thereby rendering the definition of the subject-matter of this claim unclear (Art. 6 PCT).

3. In claim 97, the eXpression "active agent nanoparticles" seems to be inconsistent with
"fenofibrate granulate" (A-t. 6 PCT). ’

4. Claim 61 is redundant because claim 60 already discloses the feature "comprising a particle
sequestrant' (Art. 6 PCT).

5. Claims 149 and 151 appear to disclose exactly the same features. The same applies to.
claims 150 and 152 (Art. 6 PCT). -

6. The use of the term "about’, in claim 155, is indefinite and as such renders the scope of
said claim unclear (Art. 6 PCT). ‘
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