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(54) Title: ANTICANCER COMPOSITIONS

(57) Abstract: The present invention concerns pharmaceutical formulations of ARN-509, which can be administered to a mammal,
in particular a human, suffering from an androgen receptor (AR)-related disease or condition, in particular cancer, more in particular
prostate cancer, including but not limited to castration-resistant prostate cancer, metastatic castration resistant prostate cancet,
chemotherapy-naive metastatic castration resistant prostate cancer, biochemically relapsed hormone sensitive prostate cancer, or
high-risk, non-metastatic castration-resistant prostate cancer. In one aspect, these formulations comprise a solid dispersion of ARN-
509, a poly(meth)acrylate copolymer and HPMCAS. In one aspect, the solid dispersion of ARN-509, a poly(meth)acrylate copoly -
mer and HPMCAS is obtainable, in particular is obtained, by melt-extruding a mixture comprising ARN-509, a poly(meth)acrylate
copolymer and HPMCAS and optionally subsequently milling said melt-extruded mixture. In one aspect, the solid dispersion of
ARN-509, a poly(meth)acrylate copolymer and HPMCAS is obtainable, in particular is obtained, by spray drying a mixture compris-
ing ARN-509, a poly(meth)acrylate copolymer and HPMCAS in a suitable solvent.
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ANTICANCER COMPOSITIONS

The present invertion concerns pharmaceutical formulations of ARN-509, which can
be administered 1o a mammal, in particular 2 human, suffering from an androgen
receptor (AR)-related disease or condition, in particular cancer, more in particular
prostate cancer, inchuding but not Himited to castration-resistant prostate cancer,
metastatic castration resistant prostate cancer, chemotherapy-naive metastatic castration
resistant prostate canger, biochemically relapsed hormone sensitive prostate cancer, or
high-risk, non-metastatic castration-resistant prostate cancer. In onge aspect, these
formmiations comprise a solid dispersion of ARN-309, a poly{meth)acrylate copolymer
and HPMCAS. Inone aspect, the solid dispersion of ARN-509, a poly(rueth)acrylate
copolymer and HPMCAS is obtainable, in particular is obtained, by melt-extruding a
mixture comprising ARN-509, a poly(meth)acrylate copolymer and HPMCAS and
optionally subsequently milling said melt-extruded mixtore. In one aspect, the solid
dispersion of ARN-509, a poly(meth)acrylate copolymer and HPMUCAS is obtainable,
in particular is obtained, by spray drying a mixture comprising ARN-509, a
poly(methhacrylate copolymer and HPMCAS in a suitable solvent,

The solid dispersion of ARN-509, a poly(methacrvilate copolymer and HPFMCAS may
be further formulated with a pharmacentically acceptable carrier into a phamaceutical
formmlation, such fonmulation providiog improved stability or inproved shelf fife. The
formulation of the present invention provides for a fast drug release. With the
formulation of the present invertion the pill burden for the patient, in patticolar the
cancer patient, can be reduced, and hence therapy adherence and therapy efficiency can
be improved.

FIGURES

Fig. 1 : XBED pattern of ARN-509 Form B.
Fig. 2 : IR spectrum of ARN-509 Form B.
Fig. 3 : DSC cutve of ARN-509 Form B,

DETAILED BESCRIPTION

ARN-509 is a potent and specific anfagonist of the androgen receptor (AR). ARN-
509’5 mechanism of action is antagonism of androgen receptor signaling through
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inhibition of AR nuclear fransiocation and DNA binding 1o androgen response
elements.

The actions of androgens with androgen teceptors have been implicated in 2 mumber of
diseases or conditions, such as androgen dependent cancers, vinlization in women, and
acne, among others. Compounds that diminish the effects of androgens with androgen
receptors amd/or Jower the concentrations of androgen receptors find use in the
treatment of diseases or conditions 1a which androgen receptors play a role.

AR-related diseases or conditions include, but are not Hmited to, benign prostate
hyperplasia, hivsutistm, acne, adenomas and neoplasias of the prostste, benign or
malignant tumor cells containing the androgen recepior, hyperpilosity, seborrhea,
endometriosis, polycystic ovary syndrome, androgenic alopecia, hypogonadism,
osteoporogis, suppression of spermatogenests, libido, cachexia, anorexia, androgen
supplementation for age related decreased testosterons levels, prostate cancer, breast
cancer, endometrial cancer, uterine cancer, hot flashes, Kennedy's disease muscle
atrophy and weakness, skin atrophy, bone loss, aneinia, arteriosclerosis, cardiovascular
disease, loss of energy, loss of well-being, type 2 diabetes, and abdominal fat
accnmulation. Given the central wole of AR in prostate cancer development and
progression, ARN-309 is useful for the treatment of cancer, in particular prostate
cancer, inchading bug not limited 1o castration-resistant prostate cancer, metastatic
casiration resistant prostals cancer, chemotherapy -naive metastatic castration resisfant
prostate cancet, biochemically relapsed hommone sensitive prostate cancer, or high-risk,
non-metastatic castration-resistant prostate cancer,

The chemical structure of ARN-309 is:

NC.. N
>~ s F

| o

e «Q@«
% HT

[} H

ARN-309 or 4-[7-(6-cyane-S-trifluoromethylpyridin-3-y1)-8-oxo-6-thioxe -5, 7-
diazaspiro|3.4]oct-5-y1}-2-flucro-N-methylbenzamide is currently in clinical
development as a nonaqueons, lpid-based solution that is filled into softgel capsules,
each contaiving 30 mg ARN-509. The daily dose being studied is 240 mg/day by ol
administration (or 8 softgel capsules). It has been found that in use, the softget
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capsules containing ARN-509 have a shelf life of only 6 months and need cold chain
storage.

An aspect of the invention relates to pharmaceutical fornmulations, in particolar solid
5 phammaceutical formmlations, more in particular solid pharmaceutical formulations for
oral adminstration of ARN-509, where such formulations have an improved stability, a
longer shelf Hfe, provide for a fast drug release or provide for a reduced pill burden for
the patient, in particular the cancer patient. The pharmaceutical formulations of the
present invention provide a means to increase thevapy adherence and therapy
10 efficiency.

An aspect of the invention is a solid dispersion comprising ARN-509, a
poly(metinacrylate copolymer and HPMCAS.

15 Copolvmers derived from esters of acrvlic and methacrylic acid (poly(meth)acrylates)
are known in the industry as Eudragit®. Eudragit® is the brand name for a diverse range
of poly(methjacrylate-based copolymers. Different grades ase available. In an aspect of
the invention, the Endragit® in the dispersions with ARN-509 is Endragit® L 100-55
which contains an anionic copolymer based on methacrylic acid and ethyl acrylate

20 (CAS mumber 25212-88-8%; Chemical/fUPAC name: Poly{methacsylic acid-co-cthyl
aceylate) 1:1) (Evonik Industres). Inan aspect of the invention, the Endragit® in the
dispersions with ARN-509 is Eudragit® E 100 which is a cationic copolymer based on
dimethylaminoethyl methacrylate, butyl methacrylate, and methyl methacrylate (CAS
mamnber 24938-16-7; Chemical/ IUPAC name: Poly(buty! methacrylate-co-(2-

25 dimethylaminoethyl) methacrylate-co-methyl methacrylate) 1:2:1 (Evondk Industries).
HPMCAS or hydroxyptopylt methylcellulose acetute succinate or hyprometose acetate
succinate (CAR number 71138-97-1) is a mixture of acetic acid and monosuccinic acid
esters of hydroxypropyimethyt cellulose (IUPAC name ; celtulose, 2-hydroxypropyl
methyl ether, acetate, hydrogen butanedioate). Different grades are available

30 differentiated based on degree/atio of substitution (acetyl content, succinoy! content)
and particle size (micronized and granular). In an aspect of the invention, the HPMCAS
in the dispersions with ARN-509 is HPMCAS LG (granular grade) or HPMCAS LF
(micronized grade) (Shin-Eisu Chemical Co., Lid), in particular HPMCAS LG,

SUBSTITUTE SHEET (RULE 26)
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An aspect of the invention is a solid dispersion coraprising ARN-509, a
poly(methyactylate copolymer selected from Eudragit® L. 100-55 and Fudragit™ B 100,
and HPMCAS.

5 Anaspect of the invesntion is a solid dispersion comprising ARN-509, a
poly(methyacrylate copolymer selected from Eudragit™ L 100-55 and Evdragit® E 100,
and HPMCAS selected from HPMUCAS 1.G and HPMCAS LF.

An aspect of the invention is a solid dispersion comprising
10 a) ARN-509, Eudragit™ E 100 and HPMCAS LG;

b) ARN-509, Budragit™ E 100 and HPMCAS LF,

¢) ARN-509, Euc‘{ragiz@ L. 100-55 and HPMCAS LG; or

d) ARN-509, Eudeagit® L. 100-53 and HPMCAS LF.

15 Anaspect of the invention is a solid dispersion consisting of ARN-509_ a
poly(methyacrylate copolymer and HPMUCAS,

An aspect of the invesntion is a solid dispersion consisting of ARN-509, a
poly(methyacrylate copolymer selected from Eudeagit® L 100-55 and Budragit® E 100,
20  and HPMICAS,

An aspect of the invention is a solid dispersion consisting of ARN-50%, a
poly(methyacrylate copolymer selected from Budragit® L 100-55 and Eudragit® E 100,
and HPMCAS selected from HPMCAS LG and HPMCAS LF.
25
An aspect of the invention is a solid dispersion consisting of
a) ARN-509, Endragit® B 100 and HPMCAS LG;
b) ARN-509, Eudragit® B 100 and HPMCAS LF;
¢) ARN-309, Budragit™ L 100-55 and HPMCAS LG; or
30 @ ARN-509, Eudragit™ L 100-55 and HPMCAS LF.

A preferred grade of the poly(methiacrylate copolymer in the solid dispersions of the
invention is Bndragit® L 100-55,

A preferred grade of HPMCAS in the selid dispersions of the invention is HPMCAS
LG, because of its better and safer handling properties.

(93]
[

In an aspect of the invention, the weight-by-weight ratio of ARN-509 :
(poly(methjacrylate copolymer and HPMCAS) in the solid dispersion as described
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herein is inthe range from 1: 110 1: 10, preferably from 1: 140 1 : 5, more preferably
from1:1te1:30orfroml:21t01:3. Inanaspect of the invention, the weight-by-
weight ratio of ARN-509 © (poly(methyacrylate copolymer and HPMCAB)is 1:2. Inan
aspect of the invention, the weight-by-weight ratio of ARN-509 : (poly(meth)acrylate
copolymer and HPMCAS) is 1:3. Yo an aspect of the invention, the weight-by-weight
ratio of ARN-509 : (Eudragit® L 100-55 and HPMCAS LG} is 1:2. In an aspect of the
invention, the weight-by-weight ratio of ARN-509 : (Budragit® L 100-55 and
HPMCAS L.G) is 1:3. In an aspect of the invention, the weight-by-weight matic of
ARN-509 : (Fudragit® E 100 and HPMCAS LG} is 1:2. In an aspect of the invention,
the weight-by-weight ratio of ARN-509 : (Eudragit® E 100 and HPMCAS LG) is 1:3,
In an aspect of the invention, the weight-by-weight ratio of ARN-509 : (Eudragit® L
106-35 and HPMCAS LF) is 1:2. In an aspect of the invention, the weight-by-weight
ratio of ARN-509 : (Budragit® L 100-55 and HPMCAS L) is 1:3. In an aspect of the
invention, the weight-by-weight ratio of ARN-509 : (Budragit® E 100 and HPMCAS
LF}is 1:2. In an aspect of the invention, the weight-by-weight ratio of ARN-509 :
(Budragit® E 100 and HPMCAS LF) is 13

In an aspect of the invention, the weight-by-weight ratio of poly(meth)acrylate
copolymer to HPMCAS in the solid dispersion as described herein ranges from 3:95 to
95:5, in particnlar from 10:90 1o 90:10, more in particular from 25.75 10 75:25,
Preferably, the weight-by-weight ratio of poly{mettacrviate copolymer to HPMCAS
in the solid dispersion as described herein is 30:50.

An aspect of the investion is a particle consisting of a solid dispersion as described
herein,

An aspect of the invention is a particle consisting of a solid dispersion comprising
ARN-509, a poly (meth)acrylate copolymer and HPMCAS, in particular wherein the
weight-by-weight tatio of ARN-309 : (poly(meth)actylate copolymer and HPMCAS) is
1:2 or 1:3, more in particular wherein the weight-by-weight ratio of poly(mmethiacrylate
copolymer to HPMCAS ranges from 235:75 to 75:23, or is 25:75, 50:50, or 75:25; 50:50
beiag preferred.

SUBSTITUTE SHEET (RULE 26)
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An aspect of the invention is a particle consisting of a solid dispersion comprising
a) ARN-509, Endragit® B 100 and HPMCAS LG; in patticular wherein the weight-by-
weight ratio of ARN-509 : (Eudragit® E 100 and HPMCASLG)is1:20r!:3 ;morein
particular wherein the weight-by-weight ratio of Eudragit® B 100 : HPMCAS LG

5 ranges from 25:75 to 75:25, oris 25:75, 50:50, or 75:23; 50:50 being prefened;
b) ARN-509, Fudragit™ E 100 and HPMCAS LF, in particular wherein the weight-by-
weight ratio of ARN-509 : (Budragit® E 100 and HPMCAS LF) is 1 :2 or 1 :3 ; more in
particular wherein the weight-by-weight ratio of Eudragit“:‘} E 100 : HPMCASLF
ranges from 23:75 10 75:25, oris 25:75, 50:50, or 75:25; 50:50 being prefered;

16 ¢) ARN-509, Eudmgit@ L 100-55 and HPMCAS L.G; in particular wherein the weight-
by-weight ratio of ARN-509 : (Eudragit® L 100-55 and HPMCAS LG is 1 2 or1:3;
more in particular wherein the weight-by-weight ratio of Fudragit™ L 100-55 -
HPMCAS LG ranges from 25:75 1o 75:253, oris 25:75, 50:50, or 75:25; 50:50 being
preferred; or

15 d) ARN-509, Budragit® L 100-55 and HPMCAS LF ; in particular wherein the weight-
by-weight ratio of ARN-309 : (Eudtagit@ L 100-35 and HPMCAS LFyis 1 20113
more in particular whersin the weight-by-weight ratio of Endragit® L 100-55
HPMCAS LF ranges from 25:75 to 75:25, oris 25:75, 50050, or 75:25; 50:50 being
preferred.

20
An aspect of the invesntion is a particle consisting of a solid dispersion consisting of
ARN-509, a poly(methyacrylate copolymer and HPMCAS, in particular wherein the
weight-by-weight ratio of ARN-309 : (poly(meth)aciyiate copolymer and HPMCAS) is
1:2 or 1.3, more in particular wherein the weight-by-weight ratio of pely(methjacrylate

25  copolymer to HPMCAS rangss from 2575 to 75:25, ov i5 25:75, 50:50, or 75:23; 50:50
being preferred.

An aspect of the invention is a particle consisting of a solid dispersion consisting of

#) ARN-309, Bndragit™ B 100 and HPMCAS LG; in particular wherein the weight-by-
30 weight ratio of ARN-509 ; (Budragit® E 100 and HPMCASLG)is 12 0r1 13 ; more in
particular wherein the weight-by-weight ratio of Budragit® B 100 : HPMCAS LG
ranges from 25:75 10 75:25, or is 25:75, 50:50, or 75:25; 50:50 being preferred;
b) ARN-508, Budragit™ E 100 and HPMCAS LT, in particular wherein the weight-by-
weight ratio of ARN-509 : (Budragit® E 100 and HPMCASLF)is i Zor1:3 ;morein
pasticular whesein the weight-by-weight ratic of Endragit™ § 100 . HPMCAS LY
ranges from 25.75 1o 75:25, or is 25:75, 50:50, or 75:25; 50:50 being prefered;
) ARN-509, Budragit™ L 100-55 apd HPMCAS LG; in particular wherein the weight-
by-weight ratio of ARN-309 : (]*':‘,wdr.alg,it‘m L 100-55 and HPMCASLGyis 1 :Zor1:3;

(93]
[
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more in particular wherein the weight-by-weight ratio of Eudragit® L 100-55 :
HPMCAS LG ranges from 25:75 t0 75:25, or is 25:75, 50:50, or 75:25; 50:50 being
preferred; or
&) ARN-509, Emiragitﬁ; L 100-35 and HPMCAS LF ; in particular wherein the weight-

5 by-weight ratio of ARN-500 : (Gudragit® L 100-55 and HPMCAS LPyis 1 2ot 1 3 ;
more in particular wherein the weight-by-weight ratio of Eudragit® L 100-55 :
HPMCAS LF ranges from 25:75 to 75:25, oxis 25:75, 30050, or 75:25; 50:30 being
preferred.

16 Anaspect of the invention is a panticle comprising a solid dispersion as described
hereinabove,

Axn aspect of the invention is a particle comprising a solid dispersion comprising ARN-
509, a poly(mett)acrylate copolymer and HFMCAS, in particular wherein the weight-

15 by-weight ratio of ARMN-509 : (poly{meth)acrviate copolymer and HPMCAS) is 1:2 or
1.3, more in particular wherein the weight-by-weight ratio of poly(methjacrylate
copolvmer o HPMUCAS ranges from 25:75 10 75:25, ovis 25:75, 50:50, or 75:25; 50:50
being preferred.

20 Anaspeet of the invention is a parficle comprising a solid dispersion comprising
2) ARN-509, BEudragit™ E 100 and HPMCAS LG: in particular wherein the weight-by-
weight ratio of ARN-509 : (Eudragif@ E 100 and HPMCASLGYis 1 :2or 1 33 s more in
particular wherein the weight-by-weight ratio of Eudrmagit® B 100 : HPMCAS LG
ranges from 25:75 to 75:23, oris 25:75, 50:50, or 75:28; 50:50 being prefemed;

25 b)) ARN-509, Eucixagii'@ T 100 and HPMCAS LF; in particular wherein the weight-by-
weight ratic of ARN-509 (EudragiiG’ E 100 and HPMCASLFyis 1 :20r1 3 ;morein
particular wharein the weight-by-weight ratio of Endragit™ B 100 : HPMCAS L¥
ranges from 25:75 10 75:25, oris 25:75, 30:50, or 75:25; 50:50 being preferred;
¢) ARN-309, Bndragit™ L 100-55 and HPMCAS LG; in particular wherein the weight-

30 by-weight ratio of ARN-309 : (Eudragit® L 100-35 and HPMCASLGyis 1 20r1:3;

more in particular wherein the weight-by-weight ratio of Budragit™ L 100-55 :

HPMCAS LG ranges from 25:75 10 75:25, oris 25:78, 50:50, or 75:25; 50:50 being

preferred; or

d) ARN-509, Eudragit® L 100-55 and HPMCAS LF ; in particular wherein the weight-

by-weight ratio of ARN-509 : (BEudragit® L 100-35 and HPMCAS LF)is 1 20r1 3 ;

more in particular wherein the weight-by-weight ratio of Eudragit® L 100-55 «

HPMCAS LF ranges from 25:75 to 75:25, oris 2575, 50:50, or 75:25; 50:50 being

prefered,

(93]
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An aspect of the invention is a particle comprising a solid dispersion consisting of
ARN-509, a polv(methyactvlate copolymer and HPMCAS, in particular wherein the
weight-by-weight ratio of ARN-3509 : (poly (meth)acrylate copolymer and HPMCAS) is
1:2 or 1:3, more in particular wherein the weight-by-weight ratio of poly(meth)aceylate
copolymer to HPMCAS ranges from 25:75 to 75:25, or is 25:75, 50:50, or 75:25, 50:50
being prefered,

An aspect of the invention is a particle comprising a solid dispersion consisting of

a) ARN-509, Eudragit® E 100 and HPMCAS LG, in particular wherein the weight-by-
weight ratio of ARN-509 ; (Budfagit@ E 100 and HPMCASLGYis 1:20r 13 ; more in
particelar wherein the weight-by-weight mtic of Eudmgit® E 160 : HPMCAS LG
ranges from 25:75 1o 75:25, oris 25:75, 50:50, or 75:25; 50:50 being prefemed;

b) ARN-509, Budragit® B 100 and HPMCAS LF; in particular wherein the weight-by-
weight ratio of ARMN-309 : (Eudmgi{@ E 100 and HPMCAS1F)is 1 :20or1 3 ;morein
particular wherein the weight-by-weight ratic of Eudragit”"’ E 100 HPMCASLF
ranges from 25:75 to 75:25, oris 2575, 50:56, or 75:25; 50:50 being preferred;

) ARN-309, Eudragit® L 100-55 and HPMCAS LG; in patticular wherein the weight-
by-weight ratio of ARN-509 : (Eudragit® L 100-55 and HPMCAS LGyis 1 :20r1:3 ;
more in particular wherein the weight-by-weight ratio of Eudragit™ L 100-55 .
HPMCAS LG ranges from 23:75 to 75:25, oris 25:75, 50:30, or 75:25; 30:50 being
prefemred; or

d) ARN-509, Budragit™ L 100-55 and HPMCAS LF ; in particular wherein the weight-
by-weight ratio of ABN-309 : (Endragit® L 100-55 and HPMCAS Lis 1 2or1 33 ;
more in particular wherein the weight-by-weight ratio of Eudragit® 1. 100-55 -
HPMCAS LF ranges from 25:75 10 75:25, oris 25:75, 50:50, or 75:25; 5050 being
preferred.

In an aspect of the invention, the particles as described herein are obtainable, in
particular are obtained, by melt-exirnding a mixture comprising ARN-309, a
poly(methyacrylate copolymer and HPMCAS, and subscquently milling said meit-
extruded mixture. In an aspect, the particles as described herein are obiainable, in
particular are obtaingd, by melt-extmmding a mixture consisting of ARN-509, a
poly(methyacrylate copolymer and HPMCAS, and subsequently milling said melt-
extruded mixture. In an aspect, the weight-by-weight satio of ARN-509 :
(poly{methiacrylate copolymer and HPMCAS) is 1:2 or 1.3 In an aspect, the weight-
by-weight ratio of poly(meth)acrylate copolymer HPMCAS ranges from 25:75 1o
75:25, or is 28:75, 50:30, or 75:25; 50:50 being preferred.
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In an aspect of the invention, the particles as described herein are obtainable, in
particular are obtained, by melt-extruding a mixture comprising ARN-509, Eudragit® L
100-55 and HPMCAS LG, and subsequently milling said melt-extruded mixture. In an
aspect, the particles as described herein are obtainable, in particular are obtained, by
mekt-extruding a mixture consisting of ARN-309, Fudragit® L 100-55 and HPMCAS
LG, and subsequently milling said melt-extruded mixture. In an aspect, the weight-by-
weight ratic of ARN-509 : (Endragit® L 100-35 and HPMCAS LGy is 1:2 0r 133, Inan
aspect, the weight-by-weight ratio of Budragit® L 100-55:HPMCAS LG ranges from
2575 t0 7525, oris 25.75, 50:50, or 75:25; 50:50 being preforred.

In an aspect of the invention, the particles as described herein are obtainable, in
particular are obtained, by meli-extuding a mixture comprising ARN-509, Eudragit® B
106 and HPMCAS LG, and subsequently milling said melt-extruded mixture. In an
aspect, the particles as described herein are obtainable, in particular are obtained, by
melt-extruding a mixture consisting of ARN-508, Eudt:a‘git@ E 100 and HPMCAS LG,
and subsequently milling said melt-extmded mixture. In an aspect, the weight-by-
weight ratio of ARN-509 : (Budragit® E 100 and HPMCAS L(G)Yis 122 or 133, Inan
aspect, the weight-by-weight ratio of Endragit® B 100:HPMCAS LG ranges from 25:75
10 75:25, oris 25:75, 50:50, or 75:25; 50:50 being preferred.

In an aspect of the invention, the particles as described herein are obtainable, in
particular are obtained, by melt-extruding a mixture comprising ARN-509, Endragit® L
100-55 and HPMCAS LF, and subsequently milling said melt-extruded mixture. In an
aspect, the particles as described herein are obtainable, in particular are obtained, by
melt-extruding a mixiure cousisting of ARN-509, Eudragjt@ L 100-55 and HPMCAS
LF, and subsequently mifling said melt-oxtruded mixtare. In an aspect, the weight-by-
weight ratio of ARN-509 : { Eudragit@ L 100-55 and HPMCAS LF)is 122 or 1:3. Inan
aspect, the weight-by-weight ratio of Endragit®™ L 100-55HPMCAS LF ranges from
25775 t0 75:25, oris 25:75, 50:50, or 75:25; 50:50 being prefemed.

Inan aspect of the invention, the particles as described herein are obtainable, in
particular are obtaingd, by melt-extmding 5 mixtire comprising ARMN-509, Endragit® B
100 and HPMCAS LF, and subseguently milling said melt-extruded mixture. In an
aspect, the particles as described herein are obtainable, in pasticular are obtained, by
mett-extruding a mixtore consisting of ARN-509, Budragit® £ 100 and HPMCAS LF,
and subsequently milling said melt-extroded mixture. In an aspect, the weight-by-
weight ratio of ARN-509 : (Budragit® E 100 and HPMCAS LF) is 1:2 or 1:3. Inan
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aspect, the weight-by-weight ratio of Eudmgi't@ E 100:HPMCAS LF ranges from 2575
10 75:25, oris 25:75, 50:50, or 75:215; 50:50 being preferred.

In an aspect of the invention, the particles as described herein are obiainable, in
particular are obtained, by spray drying a mixtore comprising ARN-309, a
poly(meth)acrylate copolymer and HPMCAS in a suitable solvent, In an aspect, the
particles as described herein are obtainable, in particular are obtained, by spray drying
a mixfure consisting of ARN-509, a poly (methaciyiate copolymer and HPMCAS dna
suitable solvent. In an aspect, the weight-by-weight ratio of ARN-509 :
(poly(meth)acrylate copolymer and HPMCAS) is 1:2 or 1:3. Inan aspect, the weight-
by-weight ratio of poly(meth)acryvlate copolymer HPMCAS ranges from 25:75 1o
75:25, oris 25:75, 5G:50, or 75:25; 50:30 being prefersred.

In an aspect of the invention, the particles as described herein are obtainable, in
particular are obtained, by spray drying a mixture comprising ARN-509, Budragit® L
100-55 and HPMCAS LG in a suitable solvent. In an agpect, the particles as described
horein are obtainable, in particular are obtained, by spray diving a mixture consisting of
ARN-509, Eudragit@’ L 100-55 and HPMUCAS LG in a suitable solvent. In an aspect,
the weight-by-weight ratio of ARN-509 : (Hudragit® L 100-55 and HPMCAS LG) is
1:2 or 1:3. In an aspect, the weight-by-weight ratio of Budragit™ L 100-55 HPMCAS
LG ranges from 25:75 to 75:25, oris 25:75, 50:50, or 75:25; 50:50 being preferred.

In an aspect of the invention, the particles as described herein are obtainable, in
particular are obiained, by spray drying a mixture comprising ARN-509, Eudragit® E
100 and HPMCAS LG in a suitable solvent. In an aspect, the particles as described
herein are obtainable, in particular are obtained, by spray drying a mixture consisting of
ARN-509, Endragit® B 100 and HPMCAS LG in a suitable solvent. In an aspect, the
weight-by-weight ratio of ARN-509 : (Endragit™ E 100 and HPMCAS LG)is 1:2 or
1:3. In an aspect, the weight-by-weight ratio of Fudrmgit™ B 100 : BPMCAS LG

ranges from 25.75 10 75:25, oris 25:75, 50:50, or 75:25,; 50:50 being prefered.

Inan aspect of the invention, the particles as described herein are obtainable, in
particular ars obtained, by spray drying » mixture comprising ARN-509, Endragit® L
100-55 and HPMCAS LF in a suitable solvent. In an aspect, the particles as described
herein arc obtainable, in particnlar are obtained, by spray drving a mixture consisting of
ARN-509, Eudragit™ L 100-55 and HPMCAS LF in a suitable solvent. In an aspect, the
weight-by-weight tatio of ARN-509 : (Budmgit® 1. 100-55 and HPMCAS LF) is 1:2 or
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1:3. In an aspect, the weight-by-weight ratio of Budeagit® L 100-55 :HPMCAS LF
ranges from 23:75 to 75:25, oris 25:75, 50:50, or 75:25; 30:50 being preferred.

In an aspect of the invention, the particles as described herein are obtainable, in
particular are obtained, by spray drying a mixture comprising ARN-509, Budragit® B
100 and HPMCAS LF in a suitable solvent. In an aspect, the particles as described
hercin are obtainable, in particular are obtained, by spray drving a mixture consisting of
ARN-509, Eudnigit® E 100 and HPMCAS LF in a suitable solvent. In an aspect, the
weight-by-weight ratic of ARN-509 : (Budragit™ B 100 and HPMCAS LF) is 122 or
1:3. In an aspect, the weight-by-weight ratio of Eudragit™ E 100 : HPMCAS LF ranges
from 25:75 10 75:25, or is 235,75, 50:50, or 75:25; 50:50 being preferred.

Axn aspect of the inveation is a pharmacentical formmlation comprising a
pharnmaceutically acceptable carrier and a solid dispersion as described herein,

An aspect of the invention is a pharmacentical formulation comprising a
phanpaceutically acceptable carrier and a particle, in particular particles, as described
herein.

An aspeet of the invention is 3 phanmaceutical formmlation comprising
phammaceutically acceptable carvier and a solid dispersion, said solid dispession
comprising ARN-309, a poly(meth)acrylate copolymer and HPMCAS. An aspect of the
invention is a pharmaccutical formulation comprising a pharmaceutically acceptable
carrier and a solid dispersion, said solid dispersion consisting of ARN-509, a
poly(methyacrylate copolvmer and HPMCAS, In an aspect, the weight-by-weight ratio
of ARMN-509 : (poly(methjactylate copolymer and HPMCAS) is 12 or 13, Inan
aspect, the weight-by-weight ratio of poly (methyacrylate copolymerHPMCAS ranges
from 23:75 to 75:25, or is 25:75, 50:30, or 75:258, 50:50 being preferred.

An aspect of the invention is a pharmaceutical fornmlation comprising a
pharmaceutically acceptable carrier and a solid dispersion, said solid dispersion
comprising ARN-309, Budragit® L 100-55 and HPMCAS LG. An aspect of the
invention is a phanuacentical formulation comprising 3 phaomaceutically acceptable
carder and a solid dispersion, said solid dispersion consisting of ARN-509, Budragit® L
100-55 and HPMCAS LG, In an aspect, the weight-by-weight ratio of ARN-509 :
(Budragit™ L 100-55 and HPMCAS LG) is 132 or 1:3. Inan aspect, the weight-by-
weight ratio of Budragit® L 100-55:HPMCAS LG ranges from 25:75 to 75:25, oris

SUBSTITUTE SHEET (RULE 26)



CA 02969675 2017-06-02

WO 2016/090105 PCT/US2015/063671

wiZ2-

An aspect of the invention is a pharmaceutical formmlation comprising a
pharmaceutically acceptable carrier and a solid dispersion, said solid dispersion
comprising ARN-509, Eudragit@” E 100 and HPMCAS LG. An aspect of the invention
5 is a pharmaceutical formulation coraprising a pharmaceutically acceptable carder and a

solid dispersion, said solid dispersion consisting of ARN-509, Eudragit™ E 100 and
HPMCAS LG. In an aspect, the weight-by-weight gatio of ARN-509 : (Eudragit® B
100 and HPMCAS LGy is 1:2 or 1:3. In an aspect, the weight-by-weight ratio of
Eudragit® B 100 HPMCAS LG ranges from 25:75 to 75:25, or is 25:75, 50:50, or

106 75:25; 50:50 being preferred.

An aspect of the invention is a phammaceutical formulation comprising a
phammacentically acceptable carrier and a solid dispersion, said solid dispersion
comprising ARN-509, Fudragit® L 100-35 and HPMCAS LF, An aspect of the

15 invention is a pharmaceutical formulation comprising a pharmaceutically acceptable
carrier and a solid dispersion, said solid dispersion consisting of ARN-509, Budragit® L
100-55 and HPMCAS LF. In an aspect, the weight-by-weight ratio of ARN-509 :
(Fudragit® L 100-55 and HPMCAS LF) is 1:2 or 1:3. Inan aspect, the weight-by-
weight ratio of Endragit® 1. 100-55:HPMCAS LF ranges from 25:75 1o 75:25, or is

20 2575, 50.50, or 75:25; 50:30 being preferred.

An aspect of the invention is a phanmaceutical formulation comprising a
pharmaceutically acceptable carvier and a solid dispeision, said solid dispersion
comprising ARN-509, Endragit® E 100 and HPMCAS LF. An aspect of the invention

25 s a pharmaceutical formulation comprising a pharmaceutically sccepiable carrier and a
solid dispersion, said solid dispersion consisting of ARN-509, Eudragit® E 100 and
HPMCAS LF. In an aspect, the weight-by-weight ratio of ARN-509 : (Eudragit® B 100
and IPMCAS LF) is 1:2 or 1:3. In an aspect, the weight-by-weight ratio of Endragit®
E 100:HPMCAS LF ranges from 257510 75:25, ori525:75, 5050, or 75:25; 50:50

30 being prefered.

An aspect of the invention is a phartnacentical formulation comprising a
pharmaceutically acceptable carrier and a particle, in particular particles, comprising a
solid dispersion, said solid dispersion comprising ARM-509, a poly(meth)acrylate
copolymer and HPMCAS. An aspect of the invention is a pharmaceutical fornmlation
comprising a pharmaceutically acceptable casvier and a particle, in particular particles,
comprising a solid dispersion, said solid dispersion consisting of ARM-509, a
poly(meth)acrylate copolymer and HPMCAS. In an aspect, the weight-by-weight ratio

(93]
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of ARN-509 : (poly(meth)acryiate copolymer and HPMCASY is 1:2 or 113, Inan
aspect, the weight-by-weight ratio of poly(meth)acrylate copolymerHPMCAS ranges
from 25:73 t0 75:25, or is 25:75, 50:50, or 75:25; 50:30 being preferred. In an aspect,
the particle is obtainable, in pasticular is obtained, by spray drying as described herein.
In an aspect, the particle is obtainable, in particular is obtained, by melt extrasion as
described herein. Inan aspect, the poly(meth)acrylate copolymer is selected from
Fudragit™ L 100-55 and Eudragit® B 100, In an aspect the HPMCAS is sclected from
HPMCAS LG and HPMCAS LF.

An aspect of the invention is a phanmaceutical formulation comprising a
phannaceutically acceptable carrier and a particle, in particular particles, consisting of
a solid dispersion, said solid dispersion comprising ARN-509, a poly (methyacrylate
copolymer and HFMCAS. An aspect of the inventtion is a pharmacentical formmlation
comprising a phanmaceutically acceptable carrier and a particle, in particular particles,
consisting of a solid dispersion, said solid dispersion consisting of ARN-509, a
poly(meth)acrylate copolymer and HPMCAS. In an aspect, the weight-by-~weight satio
of ARN-309 : (poly(meth)acrylate copolymer and HPMCAS}is 1:2 ox 1:3, Inan
aspect, the weight-by-weight ratio of poly(methyacrylate copolymerHPMCAS ranges
from 25:75 10 75:25, or is 25:75, 30:50, or 75:25; 50:50 being preferred. In an aspect,
the particle is obiainable, in particalar is obtained, by spray drying as described herein,
In an aspect, the particle is obtainable, in partiicular is obtained, bv melf extrusion as
described herein. In an aspect, the poly(meth)acrylate copolymer is selected from
Eudragit™ L 100-55 and Budragit™ £ 100, In an aspect the HPMCAS is sclected from
HPMCAS LG and HPMCAS LP.

An aspect of the invention is a solid dispersion as described herein wherein no
surfactant is present.

An aspect of the invention is a particle as descrbed herein wherein no surfactant is
present.

An aspect of the invention is a pharthaceutical formulation as described herein whergin
no surfactant is present,

An aspect of the invention is a solig dispersion as described herein wherein ARN-509
is the only active pharmaceuntical ingredient.
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An aspect of the invention is a particle as described herein wherein ARN-509 is the
only active pharmaceutical ingredient.

An aspect of the invention is a pharmaceutical formalation as desciibed berein wherein
5 ARN-509 is the only active pharmaceutical ingredient.

Inthe solid digpersions or particles or pharmaceuntical formulations as described herein

ARN-509 is present in base fonn or as a pharmaceutically acceptable addition salt, in

particalar as a phaneaceutically acceptable acid addition salt. Preferably, ARN-309 i
106 present in base form.

The pharmaceutically acceptable addition salts are meant to comprise the
therapeutically active non-ioxic salt forms, The acid addition salt forms can be obtained
by treating the base form of ARN-309 with an appropriate acid, such as inorganic

15 acids, including but not imited to, hydrohalic acids, e.g. hydrochloric acid,
hydrobromic acid and the like acids; sulfuric acid; sitric acid; phosphoric acid;
metaphosphoric acid and the like acids; or organic acids, inciuding bt not Iimited to,
acetic acid, triftuorocacetic acid, trimethylacetic acid, propanoic acid, hydroxyaceiic
acid, 2-hydroxypropanoic acid, 2-oxopropanoic acid, glycolic acid, oxalic acid,

20 malonic acid, succinic acid, maleic acid, fumaric acid, malic acid, mandelic acid,
tartaric acid, 2-hydioxy-1,2,3-propanetricarboxylic acid, methanesolfonic acid,
ethanesulfonic acid, 1,2-sthanedisulfonic acid, 2- hydroxyethanesulfonic acid, benzoic
acid, cinnamic acid, hydrocinnantc acid, benzencsulfonic acid, 4-methylbenzene-
sulfonic acid, 2~ naphthalenesuifonic acid, cyclobexanesulfamic acid,

25  2-hydroxybenzoic acid, 4-amino-2-bydroxybenzoic acid, hexanoic acid,
cyclopentanepropionic acid, 34{4-hydroxybenzoylbenzoic acid, 4-methyibicyclo-

[2.2 2}oct-2-cne-l-carboxylic acid, glucobeptonic acid, tertiasy butvlacetic acid, lauryl
sulfuric acid, gluconic acid, ghitamic acid, hydroxymaphthoic acid, stearic acid,
muconic acid, butyric acid, phenylacetic acid, phenylbutyric acid, valproic acid, and the

30 like acids.

Conversely said salt forms can be converted by treatment with an appropriate base into
the free base form,

(93]
[

Also included are the hydrates, the selvent addition forms and mixtures thereof which
ARN-509 and its sabts are able to form. Examples of such forms are e.g. hydrates,
alcoholates and the like, forinstance an ethanolate,
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In general, doses employed for adult human treatiment are typically in the range [rom
0.01 mg to 3000 mg per day. In one aspect, doses employed for adult human treatment
are from about 1 mg to about 1000 mg por day. In another aspect, doses employed for
adult human treatment are from about 100 mg to about 300 mg per day. In another
aspect, the dose employed for adult buman treatment is 240 mg per day. The exact
dosage and frequency of administration of ARN-509 may depend on the particular
condition being treated, the severity of the condition being treated, the age, weight and
general physical condition of the particular patient as well as other medication the
individual may be taking, as is known to those skilled in the art. Furthermore, it is
evident that said daily amounts may be lowered or increased depending on the response
of the treated subject and/or depending on the evalvation of the physician prescribing
ARN-509. The doses mentioned herein are therefore only a guideline and are not
intended to limit the scope or use of the invention to any extent.  In an aspect of the
invention, the daily dose is conveniently presented in a single dose or in divided doses
administered simultancously (or over a short period of time) or at appropriate intcrvals,
for example as two, three, fouwr or more sub-doses per day, In an aspect of the
invention, the daily dose is administered in 4 divided doses. In an aspect of the
invention, the daily dose is administered in 4 divided doses administered
simultancousty (or over a short period of time). In an aspect of the invention, the daily
dose is adruinistered in 3 divided doses. In as aspect of the invention, the daily dose is
administered in 3 divided doses administered simnitaneously (or over a short period of
time). Inan aspect of the invention, the daily dose is administered in 2 divided doses.
In an aspect of the invention, the daily dose is administered in 2 divided doses
administered simmitaneously (or over a shorxt period of time).

In an aspect of the invention, the pharmacentical formmiation comprises 240 mg of
ARN-309,

In an aspect of the invention, the pharmaceutical formulation comprises 120 mg of
ARN-509,

In an aspect of the invention, the pharmacentical fornmiation comprises 50 mg of
ARN-509,

In an aspect of the invention, the pharmaceutical formulation cormprises 240 mg of
ARN-50G9. The pharmaceutical formulation is administered once daily.

In an aspect of the invention, the phanmaceutical formulation cormnprises 120 mg of

ARN-509. Two of said formulations are adwinistered daily, preferably simunltansousty
(or over a short peried of time).
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In an aspect of the invention, the pharmaceutical formulation comprises 60 mg of
ARN-509, Four of said formulations are administered daily, preferably simultancously
(or over a short period of thne).

The formulation of the present invention can also be used in combination with another
anticancer agent, in particular with another anti prostate cancer agent, morg in
particular with an androgen biosynthesis inhibitor, that inhibits 17 o-

hydroxylase/C17 20-Iyase (CYP17), in patticular abiraterong acetate. The formulation
of the present invention can further be combined with prednisone.

Thus, the present invention also relates 10 a combination of a pharmaceuticat
formmiation according to the invention and another articancer agent, in particutar
another anti prostate cancer agent, more in particular an androgen biosysithesis
inhibitor, that inhibits 17 o-hydroxylase/C17,20-lyase (CYP17), in particular
abirateronc acctafe.

Said combination may Further compeise predaisone.

The term "a solid dispersion” means a system in a solid state (as opposed to a liquid or
gaseous state) comprising at least two components, wherein one component is
dispersed more or less evenly throughout the other component or componesnts. When
said dispersion of the components is such that the systen is chemically and physically
uniform or homogenous throughout or consists of one phase as defined in thermo-
dynamics, such a solid dispersion will be called “a solid solution”™ herein, Solid
sohutions are preferred physical systems becanse the components therein are usually
readily bioavailable to the organisms to which they are administered. This advantage
can probably be explained by the case with which said solid solutions can form liguid
solutions when contacted with a liquid medium such as gastric juice. The case of
dissolution may be attributed at least in part to the fact that the energy required for
dissohution of the components froru & solid solution is less than that required for the
dissolution of components from a crystalline or microcrystalline solid phase.

The term “a solid dispersion” also comprises dispersions which are less homogenous
throughout than solid solutions, Such dispersions are not chemically and physically
uniform throughout or comprise more than one phase. For example, the term “a solid
dispersiory” also relates 1o a system in a solid state comprising at least two compongents
(a) (active ingredient) and (b) (polymer (poly(methyacrylate copolymer and HPMCAS
) and having domains or small regions wherein amorphous, microcrystalline or
crystalling (), or amorphous, microcrystalline or crystalline (b). or both, are dispersed
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more or less evenly in another phase conpeising (b), or (a), or a solid solution
comprising (a) and (b). Said domains are regions distinctively marked by some
physical feature, smaldl in size compared to the size of the systen: as a whole, and
evenly and randoraly distributed throughout the system,

Preferrad are solid dispersions or particles as described herein wherein ARM-50% isin a
no-crystalline phase as these have an infrinsically faster dissolution rate than those
wherein part or all of ARN-509 is in a microcsystalline or crystalline form.

Alternatively, the solid dispersions may be in the form of a dispersion wherein
amorphous or mictocrystalline ARN-509 or amorphous or microcrystalline
poly(meth)acrylate copolymer or amorphous or microcrysialline HPMCAS is dispersed
mowe or less evenly in a solid solution comprising ARNMN-30%,a poly(mettyacrylate
copolymer and HPMCAS,

In an aspect of the invention ARN-309 is present in the solid dispersions as described
herein in amorphious form,

In an aspect of the invention the solid dispersion as described herein is a solid solution,

Various techuigues exist for preparing the solid dispersions of the invention inclhuding
meh-extrusion (¢.g. hot melt extrusion), spray-drying and solutton-evaporation, in
particular hot mehi-extrusion and spray-drying, spray-drving being preferred.

The particles according o the invention can be prepared by first preparing a solid
dispersion of the components, and then optionally grinding or milling said dispersion.

The melt-extrusion process comprises the following steps :

@) wixing ARN-5309, a poly(meth)acrylate copolymer and HPMCASB,
) optionally blending additives with the thus obtained mixture,

¢) heating the thus obtained biend until one obtains a homogenous melt,
&) forcing the thus obtained melt thecugh one or more nozzies; and

e) conling the melt till it solidifies.

The terms "melt" and “melting” do not only mean the alteration from a solid state to a
liquid state, but can also refer (o a transition 1o a glassy state or a rubbery state, and in
which it is possible for one component of the mixture to get embedded more or less
homegeneously into the other. In particular cases, one component will melt and the

SUBSTITUTE SHEET (RULE 26)



CA 02969675 2017-06-02

WO 2016/090105 PCT/US2015/063671

.18~
other component(s) will dissolve in the melt thus forming a sohution, which upon
cooling may form a solid selution having advantageous dissolution properties.

One important patameter of melt exirusion is the temperature at which the meli-

5 extmder is operating. For the melt extrusion process of the present invention, the
operating temperature preferably ranges between about 160°C and about 190°C, more
preferably ranges between about 160°C and 173°C. The lower temperature bmit is
defined by the point at which ARN-309 is still melting during extrasion with a given
set of extrusion conditions. When ARN-309 is not completely molten, the extrudate

16 may not provide the desired bioavailability. When the viscosity of the mixture is too
high, the process of melt extrusion will be difficult. At higher temperatures the
componen{s may decompose to an upacceptable level. A person skilled in the art will
recognize the most appropriate temperature range to be used.

15 The throughput rate is also of importance because the components may start to
decompose when they remain oo long in contact with the heating element,

It will be appreciated that the person skilled in the art will be able to optimize the

parameters of the melt extrusion process within the above given ranges. The working
20 emperatures will also be determined by the kind of extruder or the kind of

configuration within the extruder that is used. Most of the energy needed to melt, mix

and dissolve the components in the extruder can be provided by the heating elements.

However, the friction of the matorial within the extruder may also provide a substantial

amount of energy to the mixture and aid in the formation of a homogenous melt of the
25  components.

A person skilled in the art will recognize the most appropriate extruder, such as,

for example, a singie screw, a twin screw extruder or a muiti-screw extrader, for the

preparation of the subject-matier of the present invention,
30
Spray-drying of a mixture of the components in a suitable solvent also yields a solid
dispersion of said components or pasticles comprising or consisting of a solid
dispersion of said components and may be a useful alternative o the melt-extrusion
process, particularly in those cases where the poly(meth)acrylate copolymer or the
HPMCAS are not sufficiently stable to withstand the extrusion conditions and where
residual solvent can effectively be removed from the solid dispersion. Yet another
possible preparation consists of preparing a mixture of the compouents in a suitable

(93]
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solvent, pouring said mixture onto 3 large surface so as to form a thin film, and
evaporating the solvent therefrom.

Solvents suitable for spray-dtying can be any organic solvent in which ARN-509, a
5 poly(methacrylate copolymer, in particular Eudragit® L 100-55 or Endragit® E 100,

and HPMCAS, in particular HPMCAS LG or HPMCAS LF, are miscable. 1n an aspect
of the invention, the boiling point of the solvent is lower than the Ty (glass trangition
temperatuie) of the solid dispersion. In addition, the solvent should bave relatively low
toxicity and be removed from the dispersion to a level that is acceptable according to

10 The International Commitiee on Harmonization (JCH) guidelines, Removal of solvent
to this level may require a post drying step such as for instance tray-drving, subsequent
to the spray-drying process. Solvenis include alcohols such as methanol, cthanol, n-
propanol, iso-propacol, and butanol, in particular methanol, ketones such a3 acetone,
methyt ethyl ketone and methyl iso-buty] ketone; esters such as ethyl acetate and

15 propylacetate, and various other solvents such as acetonitrile, dichloromethane,
tolnene, and 1.1, 1-trichtoroethane. Lower volatility solvents such as dimethyl
acetamide ox dimethyisulfoxide can also be used. In an aspect of the invention, the
sobvent suitable for spray drying is a mixtore of solvents. In an aspect of the invention
the solvent for spray drying is a mixture of an alcobol and acetone, in particular a

20 mixture of methanol and acetone, more in particular & mixture of methano! and acetone
1:% (w:w). In an aspect of the invention the solvent for spray drying is a mixture of an
alcohel and dichloromethane, in particular 3 wmixture of methanol and dichloromethane,
more in particular a mixture of methanol and dichloromethane 6:4 (w:w) or 5.5 (w.w),
8.5 (w:;w) being prefened,

3
L

The particles as described herein have » & of about 1500 wm, of about 1000 um, of
about 500 pwm, of about 400 wm, of about 250 pm, of about 200um, of about 150uwm, of
about 125 wm, of about 100wm, of about 70 pum, of about 63.um, of about 60pm, of
about 35um, of about 30um, of about 45um, of about 40um, of about 35um, of about
30 30pm, of about 25wm, or of abont 20pum. Particles obtained by spray drying have
preferably a d*C-value falling in the range from about 20pm fo about 100wm, in
particular a d®-value falling in the range from about 20um to about 70pm, more in
particudar a & °-value of sbout 20pm, of about 25um, of about 30pm, of about 35um, of
about 40, of about 45um, of about 30um, of about 55um, of about 60um, of about
35  65pm, orof about 70um.
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As used herein, the term o°° has ifs conventional meaning as known 1o the person
skilled in the art and can be measured by art-known particle size measuring techniques
such as, for example, sedimentation field flow fractionation, photon correlation
spectroscopy, laser diffraction or disk centrifugation. The &> mentioned herein may be

5 related to volume distiibutions of the patticles. In that instance, by "a &°° of 50 ym" it is
meant that at least 30% of the volume of the particles has a particle size of less than
50 pm. The same applics 1o the other particle sizes mentioned. In a similar manner, the
& particle size may be related to weight distributions of the pasficles. In that instance,
by "d* of 50 jm” it is meant that at least 30% of the weight of the particles has a

16 particle size of less than 50 pun, The same applies to the other particle sizeg mentioned,
Usnally volume and weight disiribution result in the same or about the same value for
the average particle size.

The particle size can be an important factor determining the tabletting speed, in

15 particular the flowability and therefore the manufacturability on a large scale of a
particular dosage fors or formulation, ang the quakity of the final product, For
instance, for capsules, the particle size miay range preferably from about 100 1o about
1500 wm (d°); for tablets the particle size is preferably less than 250 um, more
preferably less than 100 um (¢°%). Too small particles (< 10-20 pm) often cause

20 sticking on the tablet punches and mamfacturability issues.

The patrticies or solid dispersions as described herein may further comprise ong or more
pharmaceutically acceptable excipients such as, for example, plasticizers, flavors,
colorants, preservatives and the like. Especially in case of preparation by hot melt

25  extrusion, said excipients should not be heat-sensitive, in other words, they shonld not
show any appreciable degradation or decompeosition at the working temperature of the
melt-extruder,

Suitable plasticizers are pharmacentically acceptabls and include low molecular weight

30 polvakcohols such as ethylene glycol, propylene glvcol, 1,2 butylene glycol,
2,3-butylene plycol, styrene glycol; polvethylene plycols such as diethylene glycol,
triethylene glycol, tetraethviene glycol; other polyethylene glycols having a molecular
weight lower than 1,000 g/mol; polypropylene ghycols having a molecular weight lower
than 200 g/mol; glycol ethers such as monopropyiene glvcol monoisopropyl ether;

(93]
[

propylene glycol nonoethyl ether, diethylene glycol monoethyl other, ester type
plasticizers such as triethyl citeate, sorbitol lactate, ethyl laciate, butyl lactale, ethyl
glycolate, allyl glycollate; and amines such as monoethanclamine, diethanolamine,
triethanolamine, monecisopropanofamine; triethylenetetramine, 2-amino-2-methyl-
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1,3-propanediol and the like. Of these, the low molecular weight polyethyiene glycols,
ethylene glyeol, low molecular weight polvpropylene glycols and especially propviene
glyeol are preferred.

In an aspect of the invention, the particles or solid dispersions as described herein do
not contain a plasticizer.

The solid dispersions or the particles of the present invention can be formmiated into
pharmacewtical formulations comprising a therapeutically effective amonnt of
ARN-50%. Although, at first instance, phammaceutical formulations for oral
admisnistration such as tablets and capsules are envisaged, the solid dispersions or the
particles of the present invention can also be used to prepare pharmacentical
formulations e.g. for rectal administration. Preferred formulations are those adapted for
oral administration shaped as a tablet. They can be produced by conventional tabletting
techniques with conventional ingredicnts or excipients (phammaceutically acceptable
carrier) and with conventional tabletting machines. In order to facilitate the
swallowing of such a formmlation by a mammal, it s advantageous to give the
formmlations, in particular tablets, an appropriate sbape. A filw coat oun the tablet may
forther contribute to the ease with which it can be swallowed.

The formulations of the invention, in particular the tablets, may inchude one or more
conventional excipients (pharmaceutically acceptable carrier) such as disintegrants,
diluents, fillers, binders, buffering agents, lubricants, glidants, thickening agents,
sweetening agents, flavors, and colors. Some excipients can serve mmltiple purposes.
Preferably, the formulations of the present invention inchide a disintegrant, a diluent or
filler, a tubricant and glidaut.

Suitable disintegrants are those that have a large coefficient of expansion. Examples
thereof are hydrophitic, insoluble or poorly water-soluble crosslinked polymers such as
craspovidone (crosslinked polyvinylpyrrolidone) and croscarmsllose sodivm
(crosstinked sodium carboxymethylceliulose). The amount of disintegrant in the
tablets according to the present invention may conveniently range from about 3 to
gbout 15 %6 (w/w) and preferably range from about 3 to 7 %, in particular is about 5 %
(w/w). Because disintegrants by their natore vield sustained release formulations when
employed in bulk, it is advantageous to dilnte them with an inert substance called a
dilnent or filler.

A variety of materials may be used as diluents or fillers. Examples are lactose
monchydrate, anhydrous lactose, sucrose, dextrose, manniol, sorbitel, starch, cellulose
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(e.g. micro-crystalting cellnlose {Avicel™), silicified microcrystaltioe cellulose),
dihydrated or anhydrouns dibasic calcium phosphate, and others known in the art, and
mixtures thereof (¢.g. spray-dried mixture of lactose monchydrate {75 %) with
microctystalline cellulose (25 %) which is commercially availble as Microcelac™).
Preferred is microcrystalline celtulose and silicified mictocrystalline cellulose. The
amount of dituent or filler in the tablets may conveniently range from about 20 % to
about 70 % (wiw) and preferably ranges from about 85 9% 1o about 60 % (w/w).

Lubricants and glidants can be employed in the manufacture of certain dosage forus,
and will usually be emploved when producing tablets. Examples of lubricants and
glidants arc hydrogenated vegetable oils, e.g bydrogenated Cottonseed oil, magnesinm
stearate, stearic acid, sodinm lauryl sulfate, magnesien laveyl suifate, colloidal silica,
coltoidal anhydrous silica talc, mixtures thereof, and others kanown in the art,
Interesting hubricants are magnesivm stearate, and mixtures of magnesivm stearate with
colloidal silica. A preferred lubricant is magnesinm stearate. A preferred glidant is
colloidal anhydrous silica.

Glidants generally coruprise 0.2 10 7.0 % of ths total tablet weight, in pasticular 0.5 1o
1.5%, more in particular 1 to 1.5% (w/w).

Lubricants generally comprise 0.2 to 7.0 % of the total tablet weight, in particular 0.2
10 1%%, more in particular 0.5 10 1% (w/w).

Other excipients such as coloring agents and pigments may also be added to the
fornmlations of the invention. Coloring agents and pigments include titaniom dioxide
and dyes suitable for food. A coloring agent is an optional ingredient in the
formmiation of the invention, but when used the coloring agent can be present in an
amount up 1o 3.5 % based on the toial tablet weight,

Flavors are optional in the formulation and may be chosen from synthetic flavor oils
and Savoring aromatics or namml oils, extracts from plants lesves, flowers, fimits and
so forth and combinations thereof. These may include cinnamon oil, oil of
wintergreen, peppermint oils, bay oil, anise oil, encalyptus, thyme oil. Also useful as
flavors are vanilla, citros of, including lemeon, orange, grape, lime and grapefroit, and
fruit essences, including apple, banana, pear, peach, strawbenty, raspberry, cherry,
plum, pineapple, apricot and so forth, The amount of flavor may depend on a mimber
of factors including the organcieptic effect desired. Generally the flavor will be present
in an amonid from about 0 % 1o about 3 Yo (w/w).
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As known in the art, tablet blends may be dry-grannlated or wet-granudated before
tabletting. The tabletting process itself is otherwise standard and readily practised by
forming a tablet from desired blend or mixture of ingredients into the appropriate shape
using a conventional tablet press.

Tablets of the present invention may further be film~coated e.g. to improve taste, to
provide case of swallowing and an elegant appearance. Many suitable polymeric film-
coating materials are known in the art. A preferred film-coating material is Opadiy I
85F210036 Green. Other spitable film-forming polymers also may be used bergin,
including, hydroxypropyleellulose, hydroxypropyl methylceliulose (HPMC), especially
HPMC 2910 5 mPa.s, and acrylate-methacrviate copolymers, Besides a film-fonming
polymer, the film coat may further comprise a plasticizer (g.g. propylene glycol) and
optionally a pigment (2.g. titandum dioxide). The film-coating suspension also may
contain talc as an anti-adhesive. Intablets according to the invention, the film coat in
terms of weight preferably accounts for about 3 % (w/w) or fess of the total tablet
weight,

Preferred formulations are those whetein the weight of the particles or solid dispersions
as described herein ranges from 20 to 40 %, in particular from 30 to 40 % of the total
weight of the formulation,

The present invention further concemns a process of preparing solid dispersions as
described herein, comprising blending ARN-509, a poly(meth)acrylate copolymer and
HPMCAS, and extruding said blend at a termoperature in the yange from about 160°C to
about 190 °C.

The present invention further concerns a process of preparing particles as described
herein, comprising blending ARN-509, a poly(methjacrylate copolymer and HPMCAS,
extruding said blend at a temperature in the range from abowt 160°C to about 190 °C,
grinding the extrudate, and optionally sieving the particles.

Suitable extruders that nuxy be used are the Haake mini-extruder, Leistritz 18 mon
extruder, and the Leistritz 27 mm extruder.

The present invention further concerns a process of preparing particles or solid
dispersiouns as describsd herein comprising mizing ARN-509, a poly(methjacrylate
copolymer and HPMCAS, in a suitable solvent and spray drying said mixture. Inan
aspect, the suitable solvent is a mixtare of dichloromethane and methanol. In an aspect,
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the suitable solvent is a mixture of dichloromethane and methanol wherein the ratio of
dichloromethane to methanol in the mixture is 4 : 6 (W/w) or 5:5 (W/w), 5:5 (w/w)
being preferred.

A preferred crystalline form of ARN-509 for preparing the solid dispersions or particles
as described herein is Form B, which is an anhydrous crystalline form (see hercinafter
and reference is also made to W02013/184681.

It is another object of the invention fo provide a process of preparing a pharmaceutical
formulation as described herein, in particular in the form of a tablet or a capsule,
characterized by blending a therapeutically effective amount of a solid dispersion or
particles as described herein, with a pharmaceutically acceptable carrier and
compressing said blend into tablets or filling said blend in capsules.

Further, this invention concerns a solid dispersion or particles as described herein, for
use in preparing a pharmaceutical formulation for administration, in particular oral
administration, to a mammal, in particular a human, suffering from an androgen
receptor (AR)-related disease or condition, in particular cancer, more in particular
prostate cancer, including but not limited to castration-resistant prostate cancer,
metastatic castration resistant prostate cancer, chemotherapy-naive metastatic castration
resistant prostate cancer, biochemically relapsed hormone sensitive prostate cancer, or
high-tisk, non-metastatic castration-resistant prostate cancer.

The present invention also concerns the use of a solid dispersion or particles as
described herein, for the preparation of a pharmaceutical formulation for
administration, in particular oral administration, to a mammal, in particular a human,
suffering from an androgen receptor (AR)-related disease or condition, in particular
cancer, more in particular prostate cancer, including but not limited to castration-
resistant prostate cancer, metastatic castration resistant prostate cancer, chemotherapy-
naive metastatic castration resistant prostate cancer, biochemically relapsed hormone
sensitive prostate cancer, or high-risk, non-metastatic castration-resistant prostate
cancer.

The invention also relates to a method of treating an androgen receptor (AR)-related
disease or condition, in particular cancer, more in particular prostate cancer, including
but not limited to castration-resistant prostate cancer, metastatic castration resistant
prostate cancer, chemotherapy-naive metastatic castration resistant prostate cancer,
biochemically relapsed hormone sensitive prostate cancer, or high-risk, non-metastatic
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castration-resistant prostate cancer, in a mammal, in particular a human, which
comprises administering, in particular orally, to said mammal, in particular human, an
cffective anticancer amount of a pharmaceutical formulation as described herein.

The invention further concerns the use of a pharmaceutical formulation as specified
herein, for the manufacture of a medicament for treating an androgen receptor
(AR)-related disease or condition, in particular cancer, more in particular prostate
cancer, including but not limited to castration-resistant prostate cancer, metastatic
castration resistant prostate cancer, chemotherapy-naive metastatic castration resistant
prostate cancer, biochemically relapsed hormone sensitive prostate cancer, or high-risk,
non-metastatic castration-resistant prostate cancer. Or, alternatively, the invention
concemns a pharmaceutical formulation as specified herein for use in the treatment of an
androgen receptor (AR)-related disease or condition, in particular cancer, more in
particular prostate cancer, including but not limited to castration-resistant prostate
cancer, metastatic castration resistant prostate cancer, chemotherapy-naive metastatic
castration resistant prostate cancer, biochemically relapsed hormone sensitive prostate
cancer, or high-risk, non-metastatic castration-resistant prostate cancer.

The invention also relates to a pharmaceutical package suitable for commercial sale
comprising a container, a pharmaceutical formulation as described herein, and
associated with said package written matter.

The term “about” as used herein in connection with a numerical value is meant to have
its usual meaning in the context of the numerical value. Where necessary the word
“about” may be replaced by the numerical value £10%, or £5%, or £2%, or +=1%.

The following examples are intended to illustrate the present invention.

Example 1 : ARN-509 forms
For the preparation of different (crystalline) forms of ARN-509, reference is made to

W02013/184681. Different (crystalline or amorphous) forms of ARN-509 can be used
to prepare the solid dispersions, particles or formulations according to the present
invention.

A preferred form of ARN-509 for use in the preparation of a solid dispersion, particle
or formulation according to the present invention is ARN-509 Form B, which is an
anhydrous crystal. It was prepared by suspending ARN-509 Form A (reference is made
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to WO2013/184681, including for the diffraction data) in USP water and heating the
slurry to 5545 °C, holding at said temperature for at least 24 hours, followed by cooling
the shurry to 2545 °C. The resulting slurry was filtered, and the wet cake washed once
with USP water. The wet cake was unloaded from the filter and dried under vacunm 1o
afford ARN-509 Form B. Reference is also made to Example 2 below.

Solubility of Form A : 0.01 mg/ml in water,
Solubility of Form B : 0.004 mg/ml in water.

Example 2

Characterisation of ARN-309 Form B

Powder XRD

X-ray powder diffraction (XRPD) analyses were carried out on a PANalytical (Philips)
K PertPRO MPD diffractometer. The instrument is equipped with a Co LFF X-ray
tube.

The compound was spread on a zero background sample holder.

INSTRUMENT PARAMETERS

gencrator voltage: 45V
generator ampernge: 40 mA
geometry: Bragg-Brentany
stage: spinner stage

MEASUREMENT CONBITIONS

scan mode: continuous

SCHN FATLZE. 3t 50° 26

siep size: 0.02%step

counting time: 30 sec/step

spinner revoluiion time: 1 sec

raciation type: CuKo

Incident beam path Diffracted beam paih

program. divergence slit: 15 mm long anti scatter shield: +

Solfer slit: 004 rad  Soller slhit: 0.04 md
beam: mask: 15 mum Ni filter: +

anti scatter slit: i detector: X’ Celerator
beam knife: +

The X-ray powder diffraction pattern of ARN-500 Form B shows diffeaction pgaks
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without the presence of a halo, indicating that this compound is present as a crystalline
product. The XRD pattern of ARN-509 Form B is shown in Figure 1.

Infrared spectrometry (Micro ATR-IR)
The samples were analyzed using a suitable micro ATR accessory.

apparatins: Thermo Nexus 670 FTIR spectrometer
number of scans: 32

rosolution: 1cm™

wavelength mange: 4000 10 400 cm’*

detector: DTGS with KBr windows
beamsplitier: Ge on KBr

mico ATR accossory: Harrick Split Pea with Si crystal

The spectrum of ARN-509 Form B is shown in Figure 2,

Differentiol scanning calorimetry (DSC)

The compound was transferred into a standard aluminum TA-Instrument sample pan.
The sample pan was closed with the appropriate cover and the DSC curve was recorded
on a TA-Instroments Q1000 MTDEC equipped with a RCS cooling uait, using the
following pamameters:

initial tfemperature: 25°C
healing rate: 10°C/min
final temperature: 250°C

The DSC carve of ARN-309 Form B shows the melting of the product at 194.9°C with
a heat of fusion of 73}/g. See Figure 3.

rsion of ARN-509 - Endragit® 1,-100-55;

ARN-50% 250.0 mg
Eudragit™ L-100-55 3750 mg
HPMCAS LG 375.0mg
Dichloromethane, * 9500.0 mg
Methano! 9500.0 mg
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* Removed during processing
(the reported amounts are for I g of SDP (spray dried product)

The dichloromethane and methano] were transferred into a suitable container and
stirring was started. Under continnons stirring ARNS09 Form B was added to the
solvent mixture and stirred until dissolved. Eudmgit’m L 100-55 was added to the
mixture and stirred. The HPMCAS LG was added o the mixture and the complete
mixinre was stirred overnight. When the ingredients were completely mixed, the
mixture was spray dried using a suitable spray diver, e.g. Buchi mini spray dryer with
the following parameters © spray rate in the range from 7.3 — 7,5 gram/minuies, outlet
temperatine in the range from 40°C — 42°C and condenser femperature in the range
from ~19°C 1o -20°C. The spray dried produoct (SDP) was dried in a suitable dryer, e g
ttay dryer using vacuum, nitrogen flow and a drying texuperature of 40°C.

In an analogunous way as described in Example 3.1, the following spray dried products
were prepared

SDP of ARN-509 : EUDRAGIT® L 100-55 : HPMCAS LG : 1:0.75:2.25 (spray dried
from a mixture in dichloromethane/methanol 40/60)

SDP of ARN-309 : EUDRAGIT® L 100-55 : HPMCAS LG : 1:2.25:0.75 (spray dried
from a mixture in dichloromethane/methanot 50/50)

Example 3.2 : Preparation of tablets comprising a solid dispersion of ARN-509 ;
EUDRAGIT® L 100-55 : HPMCAS LG 1:1.5:18

Spray dried powder of 3.1 (8D} 240.0 mg
Colloidal Anbvdrous Silica 9.1 mg
Croscarmellose sodium 35.0 mg
Silicified Microcrystatline Cellnlose 4124 mg
Magnesium stearaie 3.5 mg

(amounts for 1 tablet)

The SDP, part (2955/4124) of the silicified micwocrystalline celinlose, part (10/13) of
the colloidal anhydrous silica and part (1/2) of the croscarmellose sodium wers sigved
(950 wim} and mixed 1o a homogenous blend using a suitable blender. A diy granulate
was made by using a suitable compaction technique. The remainder of the silicified
microerystalling cellnlose (3169/4124), colloidal anhydrous silica (3/13) and
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croscanmellose sodium (1/2) were sieved and added to the dry granulate and further
mixed using a suitable blender. Magnesium stearate was sieved and added to the blend
and mixed further nsing a suitable blender. The blend was compressed into tablets
using an eccentric tabletting press.

5
In an analoguous way as described in Example 3.2, the following tablets 3.3 and 3.4
wete prepared:
Tablet 3.3
SIP of ARN-509 : BUDRAGIT® L 100-55 : HPMCAS LG ; 1:0,75:2.25 2400 mg
10 Colloidal Anhydrous Silica 9.1 mg
Croscarnmellose sodium 35.0 mg
Silicified Microcrystatline Cellnlose 4124 mg
Magnesium stearate 35mg
(amounts for 1 tablet)
15
Tablet 3.4
SDP of ARN-509 : BUDRAGIT® L 100-55 : HPMCAS LG 1 1:2.25:0.75  240.0 mg
Colloidal Anhydrous Silica 9.1 mg
Croscanmeliose sodium 350 mg
20 Silicified Microcrystalline Cellulose 4124 mg
Magnesium steamte 35mg
(amounts for 1 tablet}
Example 4.1 : Prevaration of a solid dispersion of ARN-309 - EUDRAGIT¥ L 100-55
25 HPMCAS LG : 1:1.5:1.5 by hot melt extrosion (HME)
ARN-509 250.0 mg
Budragit® L-100-55 375.0mg
HPMCAS Lz 3750 mg

30 (the reporied amounts are for 1 g of HME product)

The HPMCAS LG, EUDRAGIT® L 100-55, and ARN-509 Form B, were blended in a
suitable recipient using o suitable blender. Hot melt extrusion was performed in a
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suitable extruder, maximuym temperature 165 *C, screw speed 80 rpmm. The hot melt
extrudate was collected and milled in a suitable milt. The mitled hot melt extrudate was
sieved using a suitable sieve.

HME powderof 4.1 240.0 mg

Colloidal Anbivdrous Silica 9.1 mg
Croscarmellose sodium 35.0 mg
Silicified Microcrystatling Cellulose 412.4 mg
Magnesium stearate iimg

(amourts for 1 tablet)

The silicified wicrocrystalling cellulose, croscarmellose sodium, colloidal anbydrous
sitica and hot melt extrudate were sieved (950 pm) and mixed to a homogenous blend
using a suitabie blender. Magnesium stearate was sieved and added to the blend and
mixed further using a suitable blender. The blend was compressed into tablets using an
eccentric tableting press,

HEPMCAS LG : 1:0.75:2 25 by hot melt extrusion (HME

ARN-509 250.0 mg
Eundragit® L-100-55 187 5 mg
HPMCAS LG 562.5 mg

(the reported amounts are for I g of HME product)

The HPMCAS LG, EUDRAGITY L 100-55, and ARN-509 Form B, were blended in a
suitable recipient using a suitable blender. Hot melt extrusion was performed in a
suitable extruder, maxinuim temperatre 170 °C, serew speed 80 rpm. The hot melt
exirudate was collected and milled in a suitable mill. The mitled hot melt extrudate was
sieved using a svitable sieve.

Example 5.2 ; Pre ion of tablets comprisis
EUDRBAGIT® L 100-55 : HPMCAS LG 1:0.75:2.25
HME powder of 5.1 240.0 mg
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Coltoidal Anhydrous Silica 9.1 mg
Croscarmellose sodium 35.0 mg
Silicificd Microcrystalline Ceilutose 412 4 mg
Magnesium stearate 3S5mg

5 (amounts for 1 tablet)

The silicified microcrystalline cellulose, croscarmellose sodium, colloidal anhwdrous
silica and hot melt extrudate were sieved (950 pm) and mixed to a homogenous blend
using a suitable blender. Magnesium stearate was sieved and added to the blend and

10 mixed further using a suitable blender. The blend was compressed into tablets using an
cccemric tableting press,

Example 6.1 ; Preparation of a solid dispersion of ARN-309 : EUDRAGIT® I, 100-55 ;

HPMCAS LG 1:2.25:075 t melt extrusion (HME
15

ARN-509 250.0 mg

Eudragit® L-100-55 562.5 mg

HPMCAS LG 187.5 mg

(the reported amounts are for 1 g of HME product)
20

The HPMCAS LG, BUDRAGITY L 100-35, and ARN-509 Fotn B, were blended in a

suitable recipient using a suitable blender. Hot melt extrusion was performed in a

suitable extruder, maximum temperature 165 °C, screw speed %0 rpoe. The hot melt

extrudate was collected and milled in a suitable mill. The milled hot melt extrudate was
25 sieved using a suitable sieve.

EUDRAGIT® 1, 100-55 : HPMCAS LG 1:2.25:0.75

HME powder of 6.1 240.0 mg

30 Colloidal Anhydrons Silica 2.1mg
Croscanmellose sodium 5.0 mg
Silicified Microcrystatline Cellnlose 4124 mg
Magnesium stearate 3.5mg
(amounts for 1 fablet)

35
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The siticified microorystalline cellulose, croscanmelose sodium, colloidal anhydrous
silica and hot melt extrudate were sieved (950 pm) and mixed fo a homogenous blend
using a suitable blender. Magnesivm stearate was sieved and added to the blend and
mixed further using a suitable blender. The blend was compressed into tablets using an
eccentric tableting press.

Dissolution method

The tablets were bronght in 300 mi of 8GFsp (Simulated Gastric Finid sine pepsin) for
15 minutes, paddie, 100 rpm (rounds per minte), afterwards in 900 ml of FaS8IF
(Fasted State Simulated Intestinal flnid), paddle, 100 rpm. % dissolved ARN-50% was
measured with UHPLC-UVY detection at 242 nm.

The dose per vessel was 120 mg. 60 mg tablets were used. Two tablets per vessel.

Resulis (% dissolved as a fanction of time (minutes).

Time b3 14 |20 25 35 45 60 75 105 1135 | 285
(minntes)

Tablets 43 169 |67,
of Ex3.2

2
L
~¥
w
i
~3
W
o

730 1714 (717 1684 1665 {637

44 (69 (656 (698 |T705 [694 1684 1669 |650 1634 569

Tablets |43 (62 [54.1 (644 |666 |669 [664 | 66,9 |624 | 640 {617

3.3
41 164 1549 1620 |598 |645 [ 597 1633 |632 {619 588

Tablets 146 |73 {7701 [ 775 [ 759 [ 725 {691 {642 | 652 [61.0 | 571

3.4
46 |72 (755|774 | 753 {727 {667 1664 1642 1599 (442

Tablets 31 147 1784 887 1868 | 857 1845 1737 |376 1243 {195

of Bx42
32 [48 783 1880 | 838 [859 842 1622 |200 227 {189

Tablets 35 |83 |6L7 {779 |803 [80.4 {790 {764 | 755 [75.0 | 592

of Ex5.2
33 {34 (667 [ 790 [813 [ 798 {775 [78.0 1743 [ 718 | 57,

+n

Tablets |22 |34 [76.7 {852 [851 | 785 1498 {214 | 177 {171 {157
of Bx 6.2
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1. A solid dispersion comprising (ARN-509), a

poly(meth)acrylate copolymer and hydroxypropyl methylcellulose acetate succinate
(HPMCAS).

2. The solid dispersion according to claim 1 wherein the dispersion consists of
ARN-509, a poly(meth)acrylate copolymer and HPMCAS.

3. The solid dispersion according to claim 1 or 2 wherein the weight-by-weight ratio of
ARN-509 : (poly(meth)acrylate copolymer and HPMCAS) in the solid dispersion is in the
rangefrom1:1to1:5.

4. The solid dispersion according to claim 3 wherein the weight-by-weight ratio of ARN-
509 : (poly(meth)acrylate copolymer and HPMCAS) in the solid dispersion is 1:3.

5. The solid dispersion according to claim 3 wherein the weight-by-weight ratio of ARN-
509 : (poly(meth)acrylate copolymer and HPMCAS) in the solid dispersion is 1:2.

6. The solid dispersion according to claim 3 wherein the weight-by-weight ratio of ARN-
509 : (poly(meth)acrylate copolymer and HPMCAS) in the solid dispersion is 1:1.

7. The solid dispersion according to any one of claims 1 to 6 wherein the weight-by-weight
ratio of poly(meth)acrylate copolymer to HPMCAS in the solid dispersion ranges from 5:95
to 95:5.
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8. The solid dispersion according to claim 7 wherein the weight-by-weight ratio of
poly{meth)acrylate copolymer to HPMCAS in the solid dispersion ranges from 25:75 to
75:25.

9. The solid dispersion according to claim 8 wherein the weight-by-weight ratio of

poly(meth)acrylate copolymer to HPMCAS in the solid dispersion is 50:50.

10. The solid dispersion according to any one of claims 1 to 9 wherein ARN-509 is present

in amorphous form.

11. The solid dispersion according to any one of claims 1 to 10 wherein the dispersion is a

solid solution.

12. The solid dispersion according to any one of claims 1 to 11 wherein the

poly(meth)acrylate copolymer is Eudragit® L 100-55.

13. The solid dispersion according to any one of claims 1 to 12 wherein the HPMCAS is
HPMCAS LG.

14. The solid dispersion according to any one of claims 1 to 13 obtained by spray drying.

15. The solid dispersion according to any one of claims 1 to 13 obtained by hot melt

extrusion.

16. A particle consisting of a solid dispersion as defined in any one of claims 1 to 15.

17. A particle comprising a solid dispersion as defined in any one of claims 1 to 15.

18. A pharmaceutical formulation comprising a pharmaceutically acceptable carrier and a

solid dispersion according to any one of claims 1 to 15.
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19. A pharmaceutical formulation comprising a pharmaceutically acceptable carrier and a

particle according to claim 16 or 17.

20. The formulation according to claim 18 or 19 wherein the formulation comprises 60 mg
of ARN-509.

21. The formulation according to claim 18 or 19 wherein the formulation comprises 120 mg
of ARN-509.

22. The formulation according to claim 18 or 19 wherein the formulation comprises 240 mg
of ARN-509.

23. The formulation according to any one of claims 18 to 22 wherein the weight of the solid

dispersion ranges from 20 to 40 % of the total weight of the formulation.

24. The formulation according to any one of claims 18 to 23 wherein the formulation is a

tablet.

25. The formulation according to claim 24 wherein the tablet is formulated for oral

administration.

26. A process for preparing the solid dispersion according to claim 14 comprising the steps
of mixing ARN-509, a poly(meth)acrylate copolymer and HPMCAS in a solvent and spray
drying said mixture.

27. The process according to claim 26 wherein the solvent is a mixture of dichloromethane

and methanol.
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28. The process according to claim 27 wherein the weight:weight ratio of dichloromethane

to methanol in the mixture is 50:50.

29. Use of the pharmaceutical formulation according to any one of claims 18 to 25 for the

preparation of a medicament for the treatment of prostate cancer.

30. Use according to claim 29 wherein the medicament is for oral administration.

31. A combination of a pharmaceutical formulation according to any one of claims 18 to 25

and another anticancer agent.

32. The combination according to claim 31 wherein the other anticancer agent is an

androgen biosynthesis inhibitor.

33. The combination according to claim 31 wherein the other anticancer agent is abiraterone

acetate.

34. The combination according to any one of claims 31 to 33 further comprising prednisone.

35. The phamaceutical formulation according to any one of claims 18 to 25 for use in the

treatment of prostate cancer.

36. The pharmaceutical formulation for use according to claim 35, formulated for oral

administration.
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Figure 2: Trared spectrometry {microATR) of ARN-509 Form B.
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