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ANTICANCER COMPOSITIONS

5 Ths present invention concerns pharmaceutical forumlations of ARN-5309, 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, inchuding but not Hmited to castration-resistant prostate cancer,
metastatic castration resistant prostate cancer, chewothetapy-naive metastatic castration

10 resistant prostate cancer, biochemically relapsed honuone sensitive prostaie caucer, or

high-risk, non-metastatic casiration-resisiant prostate cancer. In one aspect, these
formulations comprise a solid dispersion of ARN-509, a poly(meth)acrylate copolymer
and HPMCAS. Inone aspect, the solid dispersion of ARN-309, a poly(ruethyactvlate
copolymer and HPMCAS is obtainable, in particular is obtained, by melt-extmding a

15 mixture comprising ARN-509, a poly(meth)acsvlate copolymer and HPMCAS and

optionally subsequently milling said meli-extruded mixture. In one aspect, the solid

dispersion of ARN-509, 3 poly(msthyacrylate copolymsr and HPMCAS is obtainable,

in particular is obtained, by spray drying a mixture comprising ARN-309, a

poly(metihacrylate copolymer and HPMCAS 10 a suitable solvent.

20
The sohd dispersion of ARN-509, a poly(methyacrvlate copolymer and HEPMCAS wmay
be further formulated with a pharmaceutically acceptable carier into a pharmaceutical
formulation, such formulation providing improved stability or improved shelf {ife. The
fonmulation of the present invention provides for a fast drug release. With the

25 fornmlation of the present invention the pill burden for the patient, in particular the

cancer patient, can be reduced, and hence therapy adherence and therapy efficiency can
be improved.

FIGURES

30 Fig. 1:XRD pattern of ARN-30% Form B.
Fig. 2 : IR spectrum of ARN-509 Form B.
Fig. 3 : DSC curve of ARN-339 Form B.

DBETAHED BESCRIPTION

9]
v

ARN-509 is a potent and specific antagonist of the androgen receptor {(AR). ARN-

309’s mechauisn of action is antagouism of androgen receptor signaling through
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inhibition of AR nuclear transiocation and DINA binding to androgen response
clements.

The actions of androgens with androgen teceptors have been implicated 1n a number 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

v

receptors and/or Jower the concentrations of androgen receptors find use 1 the
treatment of diseases or conditions it which androgen receptors play a role.

AR-related diseases or conditions include, but are not limited to, benign prostate

10 hyperplasia, hirsutistn, acpe, adenomas and teoplasias of the prostate, benign or
malignant tumeor cells containing the androgen recepior, hypemtlosity, sehorrhea,
endometriosis, polycystic ovary syndrome, androgenic alopecia, hypogonadism,
osteopoross, snppression of spermatogenests, ibido, cachexia, anorexia, androgen
supplementation for age related decreased testosterone levels, prostate cancer, breast

15 cancer. endometrial cancer, uterine cancer, hot flashes, Kennedy's diseass muscle
atrophy and weakness, skin atiophy, bone loss, anemia, arteriosclerosis, cardiovascular
disease, loss of energy, loss of well-being, type 2 diabetes, and abdomunal {at
scowdation. Given the ceutral role of AR n prostate cancer developent aud
progression, ARN-309 is useful for the treatment of cancer, i particular prostate

20 cancer. including but not limited to castration-resistant prostate cancer, metastatic

castration resistant prostate cancer, chemotherapy-naive metastatic castration resistant
prostate cancer, biochemically relapsed honmoue seusitive prostate cancer, or high-risk,

non-metastatic castration-resistant prostate cancer.

[ )
W

The chenucal stncture of ARN-509 is:

ARMN-309 or 4-7-(6-cyane-S-triflnotomethylpyndin-3-yl)-8-oxo-0-thioxo-5,7-
diazaspirof3.4joct-3-y1}-2-flucro-N-methylbenzamide is currently in clinical

30 development as a nonaquecns, Hpid-based solution that is Blled into softgel capsules,
each contatuing 30 mg ARN-509. The datly dose being stndied 35 240 mg/day by oral
administration (or 8 softgel capsules). It has been found that in use. the softgel
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capsules contamning ARN-309 have a shelf life of only 6 months and need cold chain

storage.

An aspect of the invention relates to pharmaceutical formulations, in particular solid

W

pharmaceutical fornmlations, more 8 particnlar solid pharmaceutical formulations for
oral adminstration of ARN-509, where such formulations have an improved stability, a
longer shelf life, provide for a fast drug release or provide for a reduced pill burden for
the patient, 1o particular the cancer patient. The pharmacentical formulations of the
present invention provide a means to increase therapy adberence and therapy

16 efficiency.

An aspect of the invention is a solid dispersion comprising ARN-309, a
poly{methyacrylate copolymer and HPMCAS.

—t
W

Copolymers derived from esters of acrylic and methacrylic acid (poly(meth)acrylates)
are known in the industry as Budragit®. Eundragit™ is the brand name for a diverse range
of poly(methyacrylate-based copolymers. Different grades are avatlable. In an aspect of
ths invention, the Endragit® in the dispersions with ARN-309 is Budragit™ L 100-55
which contains an anionic copolymer based on methacrylic acid and ethyl acrylate

26 (CAS number 25212-88-8; Chemical/fUPAC name: Poly(methacsylic acid-co-eothyl
aceylate) 1:1) (Evonik Industries). Inan aspect of the invention, the Eudragit@’ in the
dispersions with ARN-50¢ is Budragit® E 100 which is a cationic copolymer based on
dimethylaminoethyl methacrylate, butyl methacrylate, and methyl methacrylate (CAS
namber 24938-16-7; Chemical/ [lUPAC name: Poly(butyl methacrylate-co-(2-

N
¥

dimethylaminoethyl) methacrylate-co-methyl methacrylatey 1:2:1 (Evontk Industries).

HPMCAS or bvdroxypropyl methylssliulose acetate succinate or hypromshose acetate

succingte (CAS mumber 71138-97-1) is a mixiure of acetic acid and monssuceinic acid
esiers of hydroxypropyvimethyt cellulose (IUPAC name : cellulose, 2-hydroxypropyl
methyi ether, acetate, hydrogen butanedioate). Different grades are available

30 differentiated based on degree/tatio of substitufion (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

3

(micronized grade) (Shin-Etsu Chemical Co., Lid), in particular HPMCAS LG.
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An aspect of the invention 1s a solid dispersion comprising ARN-509, a
poly(meth)acryiate copolvmer selected from Endragit® L 100-55 and Eudragit™ E 100,
and HPMCAS.

(¥ ]]

Axnaspect of the invention is a solid dispersion compusing ARN-309, a
poly(methacrviate copolymer selacted from Fudragit® L 100-35 and Eudragit® E 100,
and HPMCAS selected from HPMCAS L.G and HPMCASLE,

An aspect of the tnvention is a solid dispersion comprising
10 a)y ARN-309, Eudragit™ E 100 and HPMCAS LG,

b) ARN-309, Eudragit® E 100 and HPMCASLF,

¢) ARN-309, Budragit™ L 100-35 and HPMCAS LG; of

&) ARN-509, Budragit® L 106-55 and HPMCAS LF.

15 Anaspect of the invention is a solid dispersion consisting of ABRN-509, a
poly{methacrylate copolymer and HPMUAS,

An aspect of the invention is a solid dispersion consisting of AERN-3069, a
poly{methacrylate copolymer selected from Budragit® L 100-55 and Budragit® £ 100,
20 and HPMCAS,

An aspect of the invention is a solid dispersion consisting of ARN-309, a
poly(methjacryiaie copolymer selected from Eundragit® L 100-55 and Fudeagit® E 100,
and HPMCAS selected from HPMCAS LG and HPMCASLF.

[
W

An aspect of the invention is a solid dispersion consisting of
2) ARN-509, Budragit® E 100 and HPMCAS LG
by ARN-509, Eudragit™ B 100 and HPMCAS LF;
) ARN-509, Budragit™ L 100-55 and HPMCAS LG; or
30 &) ARN-309, Eudragit® L 100-35 and HPMCAS LF.

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

L2
v

LG, because of its better and safer handling propertics.

In an aspect of the wvention, the weight-by-weight ratio of ARN-309 :
(poly(meth)actylate copolymer and HPMCAS) 1n the solid dispersion as described
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heren is in the range from 1: 1to 1: 10, preferably from 1 : 1 to 1 3, more preferably
fromi:1tol:3orfrom ) :2tol:3. Inanaspect of the invention, the weight-by-
weight ratio of ARN-509 : (poly(meth)acrylate copolymer and HPMCASYis 1:22. Inan
aspect of the invention, the weight-by-weight ratio of ARN-509 : (poly(methacryiate

5 copolymer and BPMCAS) is 1:3. In an aspect of the wvention, the weight-by-weight
ratio of ARN-309 : (Fudmgit™ L 100-55 and HPMCAS LG) is 1:2. In an aspect of the
invertion, the woight-by-weight satio of ARN-309 : (Eudragit™ L 100-35 and
HPMCAS L.G)Y is 1:3. Inan aspect of the invention, the weight-by-weight ratio of
ARN-509 : (Fudragit® T 100 and BPMCAS LG) is 1:2. In an aspect of the invention,

10 the weight-by-weight matio of ARN-509 : (Eudragit™ E 100 and HPMCAS LG) is 1:3.

Tn an aspect of the invention, the weight-by-weight ratic of ARN-509 : (Eudragit® L
100-55 and HPMCAS LF) is 1:2. Inan aspect of the invention, the weighi-by-weight
ratio of ARN-509 : (Budragit™ L 100-55 and HPMCAS LT is 1:3. I an aspect of the
invention, the weight-by-weight ratio of ARN-509 : (Eudragit® E 100 and HPMCAS
15 LF)is 1.2, Inan aspect of the invention, the weight-by-weight ratic of ARN-509 :
(Eudragit® E 100 and HPMCAS LF) is 1:3.

In an aspect of the inveniion, the weight-by-weight matio of poly{meth)acrylate
copolyvmer to HPMCAS in the solid dispersion as described herein ranges from 5:95 to

20 93:5, in particular from 10:90 1o 90:10, more in particular from 25:73 10 75:25.
Preferably, the weight-byv-weight ratio of poly(methyacryiate copolymer to HPMCAS
in the solid dispersion as described herein is 50:50,

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

[
W

herein.

An aspect of the invention is a particle consisting of a solid dispersion comprising
ARN-509, a poly (methyacrylate copolymer and HPMCAS, in particular wherein the
weight-by-weight ratio of ARN-309 : (polv(methiactylate copolymer and HPMCAS) s

36 12 or 1:3, mors in particular wherein the weight-by-weight ratio of poly(methyacrylate
copolymer to HPMCAS ranges from 25:75 to 75:25, or1s 25:75, 50:50, or 75:25; 30:50
being prefered.
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An aspect of the invention 1s a particle consisting of a solid dispersion comprising
a) ARN-309, Eudmgit@ E 100 and HPMCAS LG; in particular wherein the weight-by-
weight ratio of ARN-509 : (E\ldragit® E 100 and HPMCASLGyis 1 :20r1 3 ;more in
particular wherein the weight-by-weight mtio of Budngit™ E 100 : HPMCAS LG

5 ranges from 25:75 t0 753:25, or3s 25:75, 50:50, or 75:25; 50:50 being prefemed;

by ARN-309, Eudmgi‘fa B 100 and HPMCAS LF, in particular wherein the weight-by-
weight ratio of ARN-509 : (Eudfagi:.® E i00and HPMCASTIF)is1:2orl 3 morein
particular wherein the weight-by-weight ratio of Endragit™ B 100 | BFMCAS LF
ranges from 23:75 10 7525, or 18 25:75, 50:30, or 75:25; 30:50 betng preferrad;

10 ¢) ARN-509, Eudragit® L 100-35 and HPMCAS LG; in particular wherein the weight-
by-wetght ratio of ARN-509 © (Endragit® L 100-35 and HPMCAS LGy is | Zor 13,
moye in particudar wherein the weighi-by-weight ratio of Eudreigit® L 100-55.
HPMCAS LG ranges from 25:75 to 75:25, oris 25:73, 50:30, or 75:25; 50:50 being
preferred; or

15 &y ARN-509, Budragit® L 100-55 and HPMCAS LF : in particular whercin the weight-
by-weight ratio of ARN-3039 : (Eudragit@’ L 100-55 and HPMCAS LFyis1 201 23 ;
more in particular whersin the weight-by-weight tatio of Eudragit® L 100-55 ;
HPMCAS LF ranges from 25:75 to 75:25, or 1s 25:75, 50:50, or 75:25; 50:50 being

preferred.

Ax aspect of the invention is a particle consisting of a solid dispersion consisting of
ARN-309, a poly (meth)acrviate copelymer and HPMCAS, in particular wherein the
weight-by-weight ratio of ARN-309 : (poly (meth)acrylate copolymer and HPMCAS) is
1:2 or 1:3, more in particular wherein the weight-by-weight ratic of poly{methjacrylate
copolymer to HPMUCAS ranges from 25:75 to 75:25, or s 25:753, 50:530, or 75:25; 50:50

being preferred.

[
W

An aspect of the invention 1s a parlicle consisting of a solid dispersion consisting of

3) ARN-309, Eudragit™ E 100 and HPMCAS LG, in particular wherein the weight-by-
30 weight ratio of ARN-509 : (Fudragit® E 100 and HFMCAS LGyis 1 :20r 1 33 ; more in
particular wherein the weight-by-weight matio of Fudragit® B 160 : HPMCAS LG
ranges from 25:75 to 75:25, or 15 25:75, 50:50, or 75:25, 50:50 being preferred;
b) ARN-309, Eudragit® B 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 33 ; more in
particular wherein the weight-by-weight ratio of Budragit® B 100 : HPMCASLF

L2
v

ranges from 25:75 to 75:25, or 15 25:75, 50:50, ox 75:25; 50:50 being preferred,
) ARN-509, Budragit™ L 100-55 and HPMCAS LG; in particular wherein the weight-
by-weight ratio of ARN-309 : (Fudragit® L 100-35 and HPMCAS LGy is 1 2or1 3 ;
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more in particular wheesin the weight-by-weight ratio of Eudragit™ L 100-55 ¢

HPMCAS LG ranges from 25:75 t0 75:25, oris 25:75, 50:30, or 75:25; 50:50 being

preferred; or

¢y ARN-309, Eudragii@ L 180-55 and HPMCAS LF ; in particular wherein the weight-
5 by-weight ratio of ARN-509 : (Budragit™ L 100-55 and HPMCAS Ly is 1 2011 3 ;

more in particular wherein the weight-by-weight ratio of Eudragi™ L 100-35 -

HPMCAS LF ranges from 25:75 to 75:25, oris 25:75, 30:50, or 75:25; 50:30 being

preferred.

10 Anaspect of the invention is a particle comprising a solid dispersion as described

hercinabove.

Axaspect of the inveution is a particle comprising a solid dispersion compusing ARN-
509, a poly(methyacryvlate copolymer and HPMCAS, in particular wherein the weight-
15 by-weight ratio of ARN-509 : (poly(meth)acrviate copolymer and HPMCAS) 15 1:2 or
1:3, more in particular wherein the weight-by-weight matio of poly(meth)acrylate
copolymer to HPMUCAS ranges from 25:75 to 75:25, or s 25:753, 50:530, or 75:25; 50:50

being preferred.

20 Anaspect of the invention 1s a particle comprising a solid dispersion comprising

3) ARN-309, Eudragit™ E 100 and HPMCAS LG, in particular wherein the weight-by-
weight ratio of ARN-509 © (Eudragit® B 100 and HFMCASLG)is 1 2 or 1 13 ; more in
particular wherein the weight-by-weight matio of Fudragit® B 160 : HPMCAS LG
ranges from 25:75 to 75:25, or 15 25:75, 50:50, or 75:25, 50:50 being preferred;

b) ARN-309, Eudragit® B 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 33 ; more in
particular wherein the weight-by-weight ratio of Budragit® B 100 : HPMCASLF

[
W

ranges from 25:75 0 75:25, or is 23:75, 30:50, or 75:25; 50:50 being preferred,

) ARN-509, Endragit™ L 100-55 and HPMCAS LG; in particular wherein the weight-
30 by-weight ratio of ARN-309 : (Eudragit® L 100-35 and HPMCAS LGy is 1 2or1 3 ;
more in particular wherein the weight-by-weight ratio of Endragit™ L 100-35
HPMCAS LG ranges from 25:75 10 75:25, or18 25:75, 50:50, or 75:28; 5(:50 being
preferred; or
d) ARN-509, Endragit® L 100-55 and HPMCAS LF | in particular wherein the weigit-
by-weight ratio of ARN-309 : (Fudragit®™ L 100-55 and HPMCAS LF)is 1 :20r1 3 ;
more in particular wheesin the weight-by-weight ratio of Eudragit™ L 100-55 ¢
HPMCAS LT wanges from 25:75 to 75:25, o7 18 25:75, 50:50, or 75.25; 30:50 being

preferred.

L2
v
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An aspect of the invention is a particle comprising a solid dispersion consisting of
ARN-309, a poly(methacrvlate copolymer and HPMCAS, in particular wherein the
weight-by-weight ratio of ARN-509 : (poly(methyactylate copelymer and HPMUAS) is
1:2 or 1:3, more in paxticular whewrein the weight-by-weight ratio of polyv{methjactylate
copolymer to HPMCAS ranges from 25:75 to 75:25, oris 25:75, 50:50, or 75:25; 50:50

being preferred.

An aspect of the tnvention is a particle comprising a solid dispersion cousisting of

a) ARN-309, Eudmgit@ E 100 and HPMCAS LG; in particular wherein the weight-by-
weight ratio of ARN-509 : (E\ldragit® E 100 and HPMCAS LGy is 1 :20r1 23 more in
particular wherein the weight-by-weight mtio of Budngit™ E 100 : HPMCAS LG
ranges from 25:75 to 75:25, or 15 2575, 50:50, or 75:25; 50:50 being prefemed;

b) ARN-309, Eudragit® B 100 and HPMCAS LF; in particular wherein the weight-by-
weight ratio of ARN-509 : (Budragit® E 100 and HPMCAS LF)is 1 Zor 1 :3 ;more in
particular wherein the weight-by-weight ratio of Budragit® B 100 - HPMCAS LF
ranges from 23:75 10 7525, or 18 25:75, 50:30, or 75:25; 30:50 betng preferrad;

¢) ARN-509, Fudragit® L 100-55 and HPMCAS LG; in particular wherein the weight-
by-weight ratio of ARN-309 : (Fudragit®™ L 100-55 and HPMCAS LGy is 1 2or 13 ;
more in particular wheesin the weight-by-weight ratio of Eudragit™ L 100-55 ¢
HPMCAS LG ranges from 25:75 to 75:25, oris 25:73, 50:30, or 75:25; 50:50 being
preferred; or

&) ARN-509, Eudragit™ L 100-55 and HPMCAS LF | in particular wherein the weight-
by-weight ratio of ARN-3039 : (Eudragit@’ L 100-55 and HPMCAS LFyis 1 201 3 ;
more in particular whersin the weight-by-weight tatio of Eudragit® L 100-55 ;
HPMCAS LF ranges from 25:75 to 75:25, or 1s 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
pariicular ars obtained, by melt-exiruding a nuxture comprising ARN-509, a
poly(meth)acrylaie copolvmer and HPMCAS, and subsequently milling said melt-
extruded mixture. In an aspect, the particles as descrbed herein are oblainable, in
particular are obtained, by melt-extruding a mixtute consisting of ARN-309, a
poly(meth)acrylate copolymer and HPMCAS, and subsequently milling said melt-
extruded mixture. In an aspect, the weight-by-weight ratio of ARN-309 :
(polyfamethyaceylate copolymer and HPMCAS) is 1:2 or 1.3, I an aspect, the weight-
by-weight ratio of poly(rueth)actylate copolvmer HPMCAS ranges from 25:75 to
75:25, or 1s 25:75, 50:30, ox 75:25; 50:50 being preferred.

SUBSTITUTE SHEET (RULE 26)



WO 2016/090105 PCT/US2015/063671

it

[
W

L2
v

9.

In an aspect of the invention, the particles as described herein are obtainable, in
pariicular arc obtained, by melt-extruding a mixture comprising ARN-509, Budragit® L
100-55 and HPMCAS LG, and subsequently milling said melt-extruded mixture. 1o an
aspect, the particles as descubed hierein are obtainable, in particudar are obtained, by
meli-extruding a mixture consisting of ARN-309, Fudragit™ L 100-35 and HPMCAS
LG, and subsequently mitting said melt-extruded mixture. In an aspect, the weight-by-
welght ratio of ARN-509 . (Eudreigit® L 3100-35 and HPMCAS LGyis 1.2 0r 103, Inan
aspect, the weight-by-weight ratio of Budragit® L 100-35 HPMCAS LG manges from
2575 10 75:25, or 15 25375, 306:50, or 73:25; 50:30 being preferred.

in an aspect of the invention, the particies as described herein are oblamnable. m
particular are obtained, by melt-extruding a mixture comprising ARN-309, Fudragit™® B
100 and HPMCAS LG, and subsequently milling said melf-extruded mixture. In an
aspect, the particles as described herein are obtainable, 1n particular are obtained, by
mel-extruding a mixture consisting of ARN-309, Budragit® E 100 and HPMUAS LG,
aud subsequently milling said melt-extruded mixture. Inan aspect, the weight-by-
weight ratio of ARN-509 : (Budragit™ E 100 and HPMCAS LGy is 12 or 113, Inan
aspect, the weight-by-weight ratio of Eudragit® B 100:HPMCAS LG ranges from 25:75
t0 75:25, or1s 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 mekt-extruding a mixture comprising ARN-309, Eudragit™ L
100-55 and HPMCAS LF, and subsequently milling said meli-extruded mixtnre. Inas
aspect, the particles as described herein are obtainable, in particular are obtained, by
melt-extruding a mixture consising of ARN-509, Endragit® L 100-53 and HPMCAS
LF, and subsequently milling said melt-extruded mixture. In an aspect, the weight-by-
weight ratio of ARN-509 : (Fudragit® L 100-55 and HPMCAS LF)is 12 or 1:3. Inan
aspact, the weight-by-weight ratio of Eudragit™ L 100-55HPMCAS LF ranges from
25:75 10 75:25, oris 23:75, 30:50, or 75:25; 50:50 being prefered.

In an aspect of the invention, the particles as described herein are obtainable, in
particular ars obtained, by melt-extruding » mixturs comprising ARN-309, Endragit® B
100 and HPMCAS LF, and subseguently milling said melt-extruded mixture. Inan
aspect, the particles as described herein arc obtainable, in particular are obtained, by
mekt-extrading a mixiure consisting of ARN-509, Eudragit® E 100 and BPMCAS LF,
and subsequently milling said melt-extruded mixture. In an aspect, the weight-by-
weight ratio of ARN-509 : (Eudragit® E 100 and HPMCAS LF)is 1:2 0r 133, Inan
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aspect, the weight-by-weight eatio of Budragit® E 160:HPMCAS LP ranges from 25:75
to 75:25, oris 25:73, 50:30, o1 75:25; 30:50 being preferred.

in an aspect of the invention, the particles as described herein are oblainable, in

5 particular are obtained, by sprav drving a mixture comprising ARN-309, &
poly(methacrvlate copolymer and HPMCAS in a suitable solvent. In an aspsct, the
particies as described herein are obtainable, in particular are obiained, by spray drying
a mixture consisting of ARN-509, a poly(methyacrylate copolymer and HEMCAS ina
suitable solvent. In an aspect, the weight-by-weight ratio of ARN-309 :

10 (poly(meth)acrvlate copolymer and HPMCAS) is 1:2 or 1:3. Inan aspect, the weight-

by-weight ratio of poly(meth)acrylate copolymerHPMCAS ranges from 25:75 to

7525, 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

15 particular are obtained, by spray drving a mixture comprising ARN-309, Eudragit™ L
100-55 and HPMCAS LG in a suitable solvent. In an aspect, the particles as described
herein are obtainable, in pariicnlar are obtained, by spray drying a mixture consisting of
ARN-509, Eudragit® L 160-55 and HPMCAS LG in a suitable solvent. In an aspect,
the weight-by-weight ratio of ARN-309 : (Endragit™ L 160-535 and HPMCAS LG) is

20 1:2or 13, ¥n an aspect, the weight-by-weight ratio of Budragit® L 106-55 HPMCAS
LG ranges from 25:73 t0 7325, ovis 2575, 50:50, or 75:23; 50:30 being prefemed.

In an aspect of the invention, the particles as described herein are obtainable, m
particular arc obiained, by spray drying a mixture comprising ARN-509, Eudragit® £

[
W

100 and HPMCAS LG in a suitable solvent. In ap aspact, the particles as descubed
herein are obtainable, i particular are obtained, by spray drving a mixturs consisting of
ARN-309, Buadmgit™ E 100 and HPMCAS LG in a suitable sofvent. I an aspect, the
weight-by-weight ratio of ARN-509 - (Endragit™ E 100 and HPMCAS LGYis 12 or
1:3. Inan aspect, the weight-by-weight ratio of Budragit™ B 100 : HFMCAS LG

30 ranges from 25:75 to 75:25, or s 25:75, 50:30, or 75:25; 50:30 being preferred.

In an aspect of the invention, the particles as described herein are obtainable, in
particular are obtained, by spray drying a mixtrs comprising ARMN-509, Endragit® L
100-35 and HPMCAS LF 1n a suitable solvent. In an aspect, the particles as describaed

L2
v

herein are obtainable, in particnlar are obtained, by spray diving a mixture consisting of
ARN-509, Eudragit® b 100-55 and HPMCAS LT in a suitable selvent. In an aspect, the
weight-by-weight matio of ARN-509 : (Eudragit® L 100-35 and HPMCAS LF) is 1:2 or

SUBSTITUTE SHEET (RULE 26)



WO 2016/090105 PCT/US2015/063671

it

[
W

L2
v

-11-
1:3. I an aspect, the weight-by-weight ratio of Budmgit® L 100-55 :HPMCAS LF

ranges from 25:75 to 75:25, ori5 25:75, 50:50, or 75:25; 50:30 being preferred.

in an aspect of the invention, the particies as described herein are oblamnable. m
particular are obtained, by spray drving a mixture comprising ARN-309, }Eudragi-f@ &)
100 and HPMCAS LF in a suitable solvent. In an aspect, the particles as described
herein are obtainable, in particular are obtained, by spray drving a mixture consisting of
ARN-509, Eudmgit™ E 100 and HPMCAS LF in a suitable solvent. In an aspect, the
weight-by-weight ratio of ARN-509 - (Eudragit™ E 100 and HPMCAS LF)is 3:2 or
13, Inam aspect, the weight-by-weight ratio of Fudragit® E 100 : HPMCAS LF ranges
from 25:753 t0 75:25, or is 25:75, 50:50, or 7525, 50:50 being preferred.

Ax aspect of the invention is a pharmaceutical fommlation comptising a
pharmaceutically acceptable carrier and a solid dispersion as described hersin.

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

An aspect of the invention 1s a pharmaceutical formulation comprising a
phammaceutically acceptable carrier and a solid dispersion, said solid dispesion
comprising ARN-309, a poly(meth)acrylate copolymer and HPMCAS. An aspect of the
invention is a pharmaccutical formulation comprising a pharmaceutically acceptable
careier and a solid dispersion, said solid dispersion consisting of ARN-309, a
poly(methyacrylate copolymer and HPMCAS, In an aspect, the weight-by -weight ratio
of ARMN-509 : (poly(msthyacrylate copolymer and HPMCAS) is 12 or 123, Inan
aspect, the weight-by-weight ratio of polv(meth)acrylate copolymer:HPMCAS ranges

from 25:75 t6 75:23, or 15 25:73, 50:30, or 75:25, 50:50 being preferred.

An aspect of the invention is a pharmaceutical formulation comprising a
pharmaceuntically acceptable carrier and a solid dispersion, said solid dispersion
comprising ARN-309, Budeagit® L 160-55 and HPM{AS LG. An aspect of the
invention is a pharmaceutical formulation comprising a phannacentically acceptable
carvier and a solid dispersion, said solid dispersion consisting of ARN-50%, Endragit® L
106-55 and HPMCAS LG. In an aspect, the weight-by-weight ratio of ARN-509 :
(Fudragit™ L 100-55 and HPMCAS LG) is 12 or 1:3. inan aspect, the weight-by-
weight ratio of Endragit™ L 100-55HPMCAS LG rangss from 25:75 to 75:25, oris
25:75, 50:50, o 75:25; 50:50 being preferred.
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An aspect of the invention is a phanmnaceutical formulation comprising a
phannaceutically acceptable carner and a solid dispersion, said solid dispersion
comprising ARN-50%, Eudragit® B 100 and HPMCAS LG, An aspect of the invention

5 1s a phaonacentical forumiation comprising a phaonacentically 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 ratio of ARN-509 : (Eudragit@' E
100 and HPMCAS LG is 1:2 or 1:3. Inan aspect, the weight-by-weight ratio of
Eudmgitm) E 100:HPMCAS LG ranges from 25:75 fo 75:25, or 15 25.75, 50:50, ot

10 75:25; 50:50 being preferred.

An aspect of the invention 1s a pharmaceutical formulation comprising a
phammaceutically acceptable carrier and a solid dispersion, said solid dispersion
comprising ARN-509, Endragit® L 100-55 and HPMCAS LF. An aspect of the

15 invention is a pharmaceutical fornmiation comprising a pharmaceutically acceptable
cartior and a sobid dispersion, said solid dispersion consisting of ARN-309, Eudeapnt™ L
100-535 and HPMCAS LF. 1n an aspect, the weight-by-weight ratio of ARN-309 :
(Eudragit® L 100-55 and HPMCAS LFYis 1:2 or 1:3. In an aspect, the weight-by-
weight ratio of E'-.1dragit® L 160-55-HPMCAS LF ranges from 25:75 to 73:25, or is

20 25:75,50:50. or 75:25; 50:56 being preferred.

An aspect of the invention is a pharmaceutical formulation comprising a
pharmaceuntically acceptable carrier and a solid dispersion, said solid dispersion
comprising ARN-309, Budeagit® E 100 and HPMUAS LF. An aspect of the invention

[
W

is a pharmacentical formlation compusing a pharmaceutically acceptable carrter 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 : (Endragit® £ 106
and HPMCAS LF)is 1.2 or 1:3. fnan aspect, the weight-by-weight ratio of Eudragit®
E 160:HPMCAS LF ranges from 23:75 to0 75:253, or 5 25:75, 50:50, or 75:25; 50:50

30 being preferred.

An aspect of the invention is a pharmacentical formulation comprising a
pharmaceutically acceptable carrier and a particle, 1u particular particles, compusing a
solid dispersion, said solid dispersion comprising ARN-509, a poly(methhacrylate

L2
v

copolvmer and HPMCAS. An aspect of the invention is a pharmaccutical formulation
comprising a pharmaceutically acceptable casrier and a particle, in particular particles,
comprising a sohd dispersion, said solid dispersion consisting of ARN-509, a
poly{(meth)acrylate copolymer and HPMCAS. In an aspect, the weighi-by-weight ratio
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of ARN-509 : (poly(methiacryiate copolymer and HPMCASy is 1.2 or 1.3 Inan
aspect, the weight-by-weight ratio of poly(meth)acrylate copolvmer HPMCAS ranges
from 25:75 10 75:25, or is 25:75, 50:50, or 75:25: 530:50 being preferred. In an aspect,
the particle is obtainable, in patticular is obtained, by spray drying as described herein.

5 Inanaspect, the particle is obtainable, in patticnlar is obtained, by melt extrusion as
described herein. In an aspect, the poly(meth)acrylate copolymer is selected from
Eudragit® L 100-35 and Eudragit® £ 100, In an aspect the HPMCAS is selected from
HPMCAS LG and HPMCAS LF.

10 Anaspect of the invention is a pharmaceutical formulation comprising a
phannaceutically acceptable carrer and a particle, in pasiicular particles, consisting of
a solid dispersion, said solid dispersion comprising ARN-509, 3 poly{(methjacrylate
copolymer and HPMCAS. An aspsct of the tnvention is a pharaceutical formulation
comprising a pharmaceutically acceptable carrier and a pariicle, in parficular particles,

15 consisting of a solid dispersion, satd solid dispersion consisting of ARN-309, a
poly(meth)acrylate copolymer and HPMUAS. In an aspect, the weight-by-weight ratio
of ARN-309 : (poly(methiacrylate copolyruer and HPMCAS is 1.2 0r 13 Inan
aspect, the weight-by-weight ratio of poly(meth)acrylate copolvmer HPMCAS ranges
from 25:75 10 75:25, or is 25:75, 50:50, or 75:25: 530:50 being preferred. In an aspect,

20 the particle is oblatnable. in particular is obtained, by spray drying as described herein.
In an aspect, the particle is obtainable, in patticular is obtained, by melt extrusion as
described herein. Tn an aspect, the poly(metihacrylate copolymer is selected from
Budragit® L 100-55 and Budragit® £ 100, In an aspect the HPMCAS is sclected from
HPMCAS LG and HPMCAS LF.

[
W

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

Axnaspect of the invention is a particle as dsscnbed herein wherein no suefactaut 35
30 present.

An aspect of the invention is a pharmacentical formulation as described hersin wherein
0o surfactant is present

L2
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An aspect of the invention is a solid dispersion as described herein wherein ARN-509
is the only active pharmaceutical ingredient.
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An aspect of the invention 1s a particle as described hersin wherein ARN-509 is the

only active pharmaceutical ingredient.

An aspect of the invention 1s a pharmaceutical formulation as descnbed herein wherein
5 ARN-309 is the only active pharmaceutical ingredisnt,

In the solid dispersions or particles or pharmaceutical formulations as described herein

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

particular as a pharmaceutically acceptable acid addition salt. Preferably, ARN-309 is
10 present in base form.

The pharmaceutically accepiable addition salts are meant to compnse the
therapentically active non-toxic salt forms. The actd addition salt forms can be obtained
by treating the base form of ARN-309 wiih an appropriate acid. such as inorganic

18 acids, including but not limited to, hydrohalic acids, ¢.g. hydrochloric acid,
hydrobromic acid and the like acids; sulfuric acid, nitric acid, phosphoric acid;
metaphosphoric acid and the Jike acids; or oxganic acids, including but not Bmited to,
acetic acid, trifluoroacetic acid, trimethylacetic acid, propanoic acid, hydroxyacetic
acid, 2-hydroxypropanocic acid, 2-oxopropanoic acid, glycolic acid, oxalic acid,

20 malonic acid, succinic acid, maleic acid, fumanic acid, malic acid, mandelic acid,
fartaric acid, 2-hydwoxy-1,2,3-propanetricarboxylic acid, methanesulfonic acid,
cthanesulfonic acid, 1,2-cthanedisulfonic acid, 2- hydroxyethanesaifonic acid, benzoie
acid, cimnamic acid, hydrocinnanuc acid, benzenesulfonic acid, 4-methylbenzene-
sutfomce acid, 2- naphthalenesulfonic acid, cyclohexanesubiamic acid,

[
W

2-hydroxybenzoic actd, 4-amuuo-2-hydroxybenzoic actd, hexanois acid,
cyclopentanepropionic acid, 3-{4-hivdroxybenzoyljbenzoic acid, 4-methyibicyclo-
{2.2.2}oct-2-ene-1-carboxylic acid, glucoheptonic acid, tertiary butylacetic acid, lauryl

subfuric acid, ginconic acid, ghitamic acid, hydroxynaphthoic acid, stearic acid,
muconic acid, buiyric acid, phenylacetic acid. phenyibuiyvric acid, valpoic acid, and the
30 ke acids.

Conversely said saft fonms can be converted by treatment with an appropriate base info
the free base form.

L2
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Also included are the hydraies, the selvent addition forms and mixtures thereof which
ARN-509 and its salts are able to form. Examples of snch forms are e.g. hydrates,
alcoholates and the like, forinstance aun ethanolate.
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in general, doses employed for adudt nnan treatment are typically in the range from
0.01 mg to 3000 mg per day. It one aspect, doses employed for adult human treatment
are from about 1 mg to about 1000 mg per day. In another aspect, doses employed for
adult buman treatment are from about 100 mg 10 about 500 mg per day. In asother
aspect, the dose employed for adult human 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 particnlar patient as well as other medication the
individual may be taking, as s knowxn to those skitied in the axt. Furthenuore, it 35
evident that satd daily amounts may be lowered or increased depending on the respouse
of the treated subject and/or depending on the evaluation of the physician prescribing
ARN-509. The doses mentioned heretn are theretfore only a guidehne and are not
tatended to Bmit the scope or use of the invention to any extent  Inan aspect of the
invention, the daily dose is conveniently presented in a single dose or in divided doses
adnunistered simultaneousty (or over a short period of time) or at appropriate intcrvals,
for example as two, three, four or more sub-doses per day. In an aspect of the
invention, the datly dose is administered in 4 divided doses. In an aspect of the
tavention, the datly dose is administered in 4 divided doses administered
simultancousiy {or over a short period of time). In an aspect of the invention, the daily
dose is admuinistered in 3 divided doses. bn ai aspect of the mvention, the daily dose is
adruinistered in 3 divided doses administered sununltansonsly (or over a short period of
time). In an aspect of the invention, the daily dose is administered in 2 divided dosss.
In an aspect of the invention, the daily dose is administered in 2 divided doses
admimstered simultaneousty (or over a short period of tune).

In an aspect of the inveniion, the pharmaceutical formulation comprises 240 mg of
ARN-309.

In an aspect of the mvention, the pharmaceutical formulation comprises 120 myg of
ABRN-309,

In an aspect of the invention, the pharmaceutical formulation comprises 60 mg of
ARN-509.

In an aspect of the inveution, the pharmaceutical formulation coprises 240 mg of
ARN-509. The phanmaceutical formulation ts administered ounce daily.

iIn an aspect of the mvention, the phammaceutical formulation comprises 120 mg of

ARN-509. Two of said fornulations are adnunistered daily, preferably stimultaneously
(ot over a short peried of time).
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In an aspect of the inveniion, the pharmaceutical formulation comprises 60 mg of
ARN-309. Four of said formulations arc administered daity, preferably simultancousty
(or over a short period of time).

The formulation of the present inveniion can also be used in combination with another
anitcancer agent, in particnlar with another anti prostate cancer ageni, more in
particudar with an androgen biosynthesis inlnbitor, that inhibits 17 o-
hydroxylase/C17.20-tyase (CYFP17), in patticular abiraterone acetate. The formmulation
of the present invention can further be combined with preduisone.

Thus, the present invention also relates to a combination of a pharmaceutical
formulation according to the invention and another anticancer agent, in particnlar
another anti prostate cancer agent, more in patticular an androgen biosyuthesis
inhibitor, that inhibits 17 o-hydroxylase/C17,20-lvase {CYP17), in particular
abiraterone acetate.

Said combination may Durther compiise predmsone.

The term "a solid dispersion” meauns a system in a solid state (as opposed fo a liquid or
gascous state) comprising at least two conponents, wherein one component is
dispersed more or less evenly throughout the other component or components. When
said dispersion of the components is such that the systewm is chemically and physically
uniform or homogenous throughout or cousists of one phase as defined in themuo-
dynamics, such a solid dispersion will be called “a solid sokation” herein. Solid
solutions are preferved physical systems because the components therein are usually
readily bioavailable to the orgaunisms to which they are adwministered. This advautags
can probably be explained by the ease with which said solid solutions can form Haguid
solutions when contacted with a liquid medinm such as gastric juice. The ease of
dissolution may be aitributed at least 1o part w the fact that the energy required for
dissohution of the components fro a solid solution 15 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 homopenous
throughout than solid solutions  Such dispersions are not chemically and physically
vniform throughout or comprise more than ons phase. For example, the term “a solid
dispersiony” also relates to a system in a solid state comprising at least two components
(3) (acthve ingredient) and (b) (polymer (poly{methyacrylate copolymer and HPMCAS
1) and having domatns or small regions wherein amorphous, microctystalline or
crystalling (), ot amorphous, microcrystalline or crysialline (b). or both, ars dispersed
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more or less evenly in another phase comprising {(b), or {(a), or a solid solution
comprising (a) and (b). Said domains are regions distinctively marked by some

physical feature, small in size compared to the size of the system as a whole, an
evenly and randomly distributed thronghout the system.

Preferred are solid dispersions or particles as described herein wherein ARN-50%isina
non-crystatiine phase as these have an intrinsically faster dissolution rate than those
wherein patt or all of ARN-509 is in a microcrystaliine or crystalline form.

Alternatively, the solid dispersions may be in the form of a dispersion whersin
amorphous or microcrystailine ARN-309 or amorphous or microcrystatling
poly(methjacrylate copolymer ox amorphous or microcsysialline HPMOCAS 1s dispersed
more ot Jess evenly th a solid solution comprising ARN-309,a poly(metiyacrviate
copolymer and HPMCAS,

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

herejn in amorphcus foon,

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

Various techuigues exist for prepanng the sohid dispersions of the invention inchuding
meli-extrusion (¢.g. hot melt extrusion), sprav-drying and solution-evaporation, in
particular hot melt-exirusion and spray-drying, spray-dryving being preferred.

The parficles according to 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

3y wixing ARN-309, a poly(methacrylats copolymer and HPMCAS,
by optionally blending additives with the thus obtained mixture,

¢) heating the thus obtained biend until one obtains a bomogenous melt,
d) forcing the thus obtained mell through one or more nozzles; and

) cooling the melt till it sohidifies

w

The terms "mekt" and “melting” do not only mean the alicration from a solid staie to a
fiquid state, but can also refer 1o a transition to a glassy state or a rubbery state, and 1o
which 1t ts possible for outie component of the mixture to get embedded more or less

homogensousty tnto the other. In particular cases, one component will melt and the
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other component(s) will dissolve in the melt thus forming a sohution, which upon

cooling may form a solid solution having advantageous dissclution properties.

Ome tmportant parameter of melt exirusion 1s the temperature at which the melt-

5 extruder is operating. Fot the melf 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 175°C. The lower temperature Hmit is
defined by the point at which ARN-309 1s still melting duning extrusion with a given
set of extrosion conditions When ARN-509 is not completely molien, the extrudate

10 may not provide the desired bioavailability. When the viscesity of the mixture is too

high the process of meklt extrusion will be difficult. At higher temperatures the
components may decompose (o an unacceptable level. A person skilied o the art will
recognize the most appropiiate temperature range to be used.

15 The throughput rate is also of importance because the components may start to

3

decormposs whes they remamn too fong 16 contact with the heating slement,

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 temperatures 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 material 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 single screw, a twin screw extruder or a multi-screw extruder, for the
preparation of the subject-matter of the present inveution.
30
Spray-drying of a mixture of the components in a suitable sofvent also vields a solid
dispersion of said components or paticles comprising of consisting of a solid
dispersion of said components and may be a useful alternative 1o the melt-extrusion
procsss, particularly in those cases where the poly{meth)acrvlate copolymer or the
35 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 prepatng a mixture of the compouents in a suitable
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solvent, pouring said mixture onto 3 large surface so as o form a thin film, and

evaporating the solvent therefrom.

Solvents suitable for sprav-drying can be any organic solvent in which ARN-309, a
poly{metacrylate copolymer, in particular Endragit™ L 100-55 or Budragit® E 100,
and HPMCAS, in particular HPMCAS LG or HPMCAS LF, are nuscable. In an aspect

of the tnvention, the boiling point of the solvent ts lower than the Tg (glass transiion

v

temperature) of the solid dispersion. In addition, the solvent should have relatively fow
toxicity and be removed from the dispersion to a Jevel that is acceptable according o

10 The International Commitiee ot Harmonization (JCH) gudelines. Removal of solvent
to this level may require a post drying step such as for instance iray-drving, subsequent
to the spray-drying process. Solvents include alcohols such as methanol, ethanol, n-
propanol, iso-propacol, and butanol, in particular methanol; ketones such as acetone,
methyl ethyl ketone and methy! tso-butyl ketone; esters such as ethiyl acetate and

15 propylacetate; and various other solvents such as acetouitnile, dichloromethane,
toluene, and 1.1, 1-trichloroethane. Lower volatility solvents such as dimethyl}
acetanude or dimethylsulfoxide can also be used. In an aspect of the invention, the
solvent suitable for spray drying is a mixture of solvents I an aspect of the invention
the solvent for spray drving is a mixture of an alcohol and acetone, in particulara

20 mixture of methanol and acetone, more in particular a mixture of methanol and acetone
1:9 (w:w). In an aspect of the invention the sobvent for spray drying is a mixture of an
alcohol and dichloromethane, in patticular a wmixture of methano} and dichloromethane,
more in particular a mixture of methanol and dichloromethans 6:4 (w.w) or 3:5 (wow),

N

3:5 (w:w) being prefemed.

3
(]

The particles as described herein have a @& of about 1500 way, of about 1000 wm, of
about 300 pum, of aboui 400 um, of about 230 pm, of about 2001w, of about [50um, of
about 125 wm, of about 100wmn, of about 70 um, of about 63um, of about 60pm, of
about 55um, of about 30um, of about 45um, of abont 40um, of about 35um, of about
30 30pm, of about Z3um, or of abount 20um. Particles obtained by spray drying have
preferably a d*'-vale falling in the range from about 20um o about 100um, in
particular a d*-valne falling in the range from about 20um to about 70um, more in
pariicular 3 & -vahie of abowt 20um, of about 25um, of about 30wm, of about 35um, of
about 40um, of abont 45um, of about S0um, of about 55um, of about 60um, of abont

()
i

65um, or of about 70um.
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As used herein, the term d°° has its conventional meaning as known fo the persos
skilled in the art and can be measured by art-known particle size measuring technigues
such as, for example, sedimentation field flow fractionation, photon correlation
spectroscopy, laser diffmaction or disk centrifugation. The 4% mentioned herein may be

5 related fo volume distabutions of the patticles In that instance, by "a d% of 50 um" it is
meant that at least 50% of the volume of the particles has a particle size of less than

50 uwm. The same applies to the other particle sizes mentioned. In a similar manner, the

P

‘e particle size may be related to werght distributions of the particles. In that instance,
by "3 of 56 wm” it is meant that at least 50% of the weight of the partticles has a

10 particle size of less than 50 pm. The same appliss to the other particle sizes mentioned.
Usually volume and weight distribution resudt 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

18 particular the flowability and therefore the manufacturability on a large scale of a
particudar dosage form or formulation, and the quality of the final product. For
instance, for capsules, the particle size may range preferably from about 100 to about
1500 wm (6°°); for tablets the particle size is preferably less than 250 um, more
preferably less than 100 um (4%, Too small particies (< 10-20 pm) often cause

20 sticking on the tablet punches and mamfactorability issues.

The particles or solid dispersions as described herein may further comprise ons o1 more
pharmaceuntically acceptable excipients such as, for example, plasticizers, flavors,
colorants, preservatives and the like. Bspecially in case of preparation by hot melt

[
W

extrusion, said excipients should not be heat-sensitive, i other words, they should not
show any appreciable degradation or decomposition at the working temperature of the
meli-cxtrader.

Suitable plasticizers are pharmaceutically acceptable and inchude low molecnlar weight

30 polyalcohols such as ethylene glycol, propyviens glveel, 1,2 butylens ghveol,
2,3-butylene plycol, styrene glvcol, polyethiviene plycols such as diethylene plycel,
tristhylene plycol, tetrasthviene glycol, other polyethiylene glycols having a molecular
weight lower than 1,000 g/mot; polypropylene glycols having a molecular weight lower
than 200 g/mol; glvcol ethers such as monopropviene glycol monoisopropyl ether,

L2
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propyiene glycol monoethy! ether, dicthvlene giveol monoethyl ether, ester type

plasticizers such as tnethyl citeate, sorbitol lactate, ethyl lactate, butyl lactate, ethiyi
glycolate, allyl glveollate; and amines such as monoethanclamine, diethanolamine,
triethanolamine, monoisopropanclaming; iriethylenetetramine, 2-amino-2-methyl-
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1. 3-propancdiol and the like. O these, the low molecular weight polyethylene glycols,
ethvlens glycel, low molecular weight polypropylene glycols and especially propyvlens
glycol are preferred.

In an aspect of the mvention, the particles or solid dispersions as described herein do

5 notconfain a plasticizer.

The solid dispersions or the particies of the present invention can be fornudated into
pharmaceutical formulations compeising a therapeutically effective amnount of
ARN-509. Although, at first tnstance, pharmacentical formulations for oral

10 administration such as tablets and capsules are envisaged, the solid dispersions or the
pariicles of the present invention can alse be used io prepare pharmaceutical
formulations ¢.g. for rectal administration. Preferred formulations are those adapted for
oral administration shaped as a tablet. They can be produced by couventional tabletting
techniques with conventional ingredients or excipients (pharmaceuiically acceptable

18 carrier) and with conventional tabletting machines. In order to facilitate the
swallowing of such a formulation by a mammal, it is advantageous to give the
formulations, in particular tablets, an appropriate shape. A film coat on the tablet may
further contribute to the ease with which if can be swallowed.

20 The formmiations of the invention, 1 particudar the tablets, may inchude one or more
conventounal excipients (pharmaceutically acceptable carrier) such as disintegrants,
dilnents, fillers, binders, buffering agents, lubricants, glidants, thickening agents,
sweetening agents, flavors, and colors. Some excipients can serve nmitiple purposes.
Preferably, the fonmulations of the present invention include a disintegrant, a diluesnt or

[
W

filler, a lubricant and glhidant.

Suitable disintegrants are thosc that have a large cocfiicient of expansion. Examples

thereol are hydrophilic, msoluble or poorly water-sohuble crosslinked polymers such as

crospovidone (crosshinked polyvinylpyrolidons ) aud croscarmslose sodium
30 (crosslinked sodium carboxymethylcellulose). The amount of disintegrant in the
tablets according to the present invention may conveniently range from about 3 to
about 15 % (w/w) and preferably range from about 3 to 7 %, in pasticular is about 5 %
(w/w). Becaunse disintegrants by thetr vature yield sustained release formulations when
employed in bulk, it is advantageous to dilute them with an inert substance called a
difnent or filler.

L2
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A varety of materials may be used as diluents or fillers. Examples are lactoss
monchydrate, anhydrous lactose. sucrose, dextrose, manniiol, sorbitol, starch, celtulose
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(e.g. micro-crystalline celinlose (Avicel™), silicified microcrystalline celhdose),
dihydrated or anhydrous dibasic calcium phosphate, and others known in the art, and
mixtuses thereof (e.g. spray-dried mixture of lactose monohydrate (75 %) with
microcrystalline cellulose (25 %) which 1s commercially availble as Microcelac™).

5 Preferred ts microcrystalling cellulose and silicified mucrocrystallive cellulose The
amonnt of diluent or filler in the tablets may conveniently range from about 20 % fo
about 70 % (w/w) and preferably ranges from aboui 35 %% to about 60 % (w/w).

Eubricants and glidants can be employed in the manufacture of cerfatn dosage forrus,
10 and will usually be employved when producing tablets. Examples of ubricants and

glidants are hydrogenated vegetable oils, e.g hydrogenated Cottonseed oil, magnesinm

stearate, stearic acid, sodinm lauryl sulfate, magnestum laveyl sulfate, colioidal silica,

colloidal anhydrous silica talc, mixtures thereof, and others kuown 0 the art.

Interesting tubricants are magnesim stearate, and mixtures of magnesium stearats with
15 colloidal silica. A preferred tubricant is magnesinm stearate. A preferred glidant is

colloidal anhydrous silica.

Glidauts gensrally coruprise 0.2 10 7.0 % of the total tablet waight, in particular 6.5 fo

1.5%, more in particular 1 to 1.5% (w/w).

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

Other excipients such as coloring agents and pigments may also be added to the
formulations of the invention. Coloring agents and pigments mclade titaniwm dioxide
and dyes suitable for food. A coloring agent is an optional mpgredient in the

[
W

formulation of the invention, but when used the coloring ageut can be present 1 an

amount up to 3.5 % based on the toial tablet weight.

Flavors are opitonal in the formulation and may be chosen from synthetic flavor oils
and flavonng aromatics or natural oils, extracts from plants leaves, flowers, fimxits and
30 soforth and combinations thereof. These may include cinnamon oil, ol of
wintergreen, peppemint otls, bay oil, anise otl, eucalyptus, thyme otf. Also useful as
flavors are vanifia, citrus o, including {emon, orange, prape, hune and grapefrmt, and
fruit essences, inchuding apple, banana, pear, peach, strawbernty, raspbenry, cherty,
plum, pineapple, apricot and so forth, The amount of flaver may depend on a number

L2
v

of factors including the organoleptic effect desired. Generally the Hlavor will be present

in an amount from about 0 %6 to about 3 % (w/w).
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Ag known in the arf, tablet blends may be dry-grannlated or wet-gramdated before
tabletting. The tabletting process itself is otherwise standard and readily practised by
forming a tablet from desired blend or mixture of ingredicnts into the appropriate shape
using a conventional tablet press.

Tablets of the present invention may further be film-coated ¢.g. 1o improve taste, to
provide ease of swallowing and an elegant appeamnce. Many suitable polymeric film-
coating matenals are known in the art. A preferred film-coating matenial is Opadsy H
85F210036 Green. Other suitable fidm-forming polymers also way be used herein,
including, hydroxypropylceliulose, hydroxypropyl methylceltulose (HPMC), especially
HPMC 2910 3 mPa s, and acrylate-methacrylate copolymers. Besides a film-fonming
polymer, the tilm coat may further comprise a plasticizer (e.g. propylene glycol) and
optionally a pigment (8.2 titanium dioxide). The fil-coating suspension also may
contain talc as an antt-adhesive. Intableis according to the invention, the film coat in
terms of weight preferably accounts for about 3 % (w/w) or less of the total tablet
weight.

Preferred formmlations are those wherein 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 concerns a process of preparing solid dispersions as
described heretn, comprising blending ARN-509, a poly(meth)acrviate copolymer and
HPMUCAS, and extruding said blend at a temperature 16 the range from about 160°C to
about 190 °C.

The present invention further concerns a process of preparing particies as described
herern, compiising blending ARN-509, a poly(methyacrylate copolymer and HPMCAS,
extruding said blend at a temperature i the range from about 160°C to about 190 °C,
grinding the exirudate, and optionally sisving the particles.

Suitable extruders that may be nsed are the Haake mim-extruder, Leistritz 18 nun
extruder, and the Leistritz 27 mm extruder

The present invention further concerns a process of preparing particles or solid
dispersions as described herein comprising mixing ARN-509, a poly (methyacryvlate
copolymer and HPMCAS, in a suitable solvent and spray drying said mixture. Inan
aspect, the suitable solvent is a mixture of dichloromethane and methanol. In an aspect,
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the suitable sclvent is a mixture of dichloromethane and methano! wherein the ratio of
dichloromethane to methanol in the mixture is 4 1 6 (w/w) or 5:5 (w/w), 3.5 (w/w)
being preferred.

A preferred crystalling form of ARN-309 for preparing the solid dispessions or particles
as described hersin is Form B, which is an anhvdrous crystalline form (see hereinafter
and reference is also made to W(G2013/184681, which is incorporated hercin by

reference).

1t is another object of the invention to provide a process of preparing a pharmaceutical
formulation as described herein, in particular in the form of a iablet or a capsule,
chamcterized by blending a therapeutically effective amount of a solid dispersion or
particles as descnbed heretn, with a phammacentically acceptable carder and
compressing said blend into tablets or filling said blend in capsulss.

Further, this invention concerns a solid dispersion or particles as described herern, {or
use i preparing a phamnacentical forrulation for administration, in patticular oral
administration, to a mammal, in particular a human, sutfering from an androgen
receptor (AR)-related discase or condition, in particular cancer, more in particular
prostate cancer, including but net limited to castration-resistant prostate cancer,
metastatic castration resistant prostate cancer, chemothempy-naive metastatic castration
resistant prostate cancer, biochemically relapsed hormone sensitive prostate cancer, or
high-risk, non-metastatic castration-resistant prostaic cancer.

The present tnvention also concems the use of a solid dispersion ot particles as
described herein, for the preparation of a pharmaceutical formulation for
administration, in particular oral administration, to @ mammal, in particular a human,
suffering from an androgen receptor (AR)-related disease or condition, in particular
cancer, mote in particular prostate cancer, including but vot limited to castration-
resistant prostate cancer, nictastatic castration resistant prostate cancer, chemotherapy-
naive metastatic casiration resistant prosiate cancer, biochemically relapsed hormone
sensilive 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 16 particnlar prostate cancer, inclnding
but not limited fo castration-resistant prostate cancer, metastafic castration resistant
prostate cancer, chemotherapy-naive metastatic castration resistant prostate cancer,
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biochemically relapsed honmone sensitive prostate cancer, or high-risk, nos-metastatic
castration-resistant prostate cancer, int a mamumal, in particular a human, which
compriscs administering, in particular orally. to said mammal, in particuiar luman, an
effective anticancer amount of a phanmaceutical formulation as described herein.

The tnvention further concems 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, m particular cancer, more in particular prostate
cancer, inchuding but not imited fo castration-resistant prostate cancer, metastatic
castration resistant prostate cancer, chemothsrapy-naive metastatic castration resistant
prostate cancer, biochemically relapsed hormone sensitive prostate cancer, or high-risk,
non-metastatic castration-resistant prostate cancer. Or, alternatively, the inveniion
conces a pharmaceutical foomulaton as specified herein for use in the treatment of an
androgen receptor (AR )-related disease or condition, in partticular cancer, more in
particular prostate cancer. incinding but not {immted to castration-resistant prostate
cancer, metastatic castration resistant prostate cancer, chemotherapy-naive metastatic
castration resistant prostate caucer, biochemically relapsed hoomnoue sensitive prostate
cancer, or high-risk, non-metastatic castration-resistant prostate cancer.

The invention also elates to a pharma

iical package suitable for commercial sale
contprising a contamnsy, a pharmaceutical formudation as described hersin, aud
associated with said package written matter.

The term “about” as used herein tn connection with a munencal value 1s meant to have
its usual xueaning tn the context of the numencal value, Whers necessary the word
7

“about” may be replaced by the numerical valug +10%, or +5%, or £2%, or +1%.
All documents cited herein are incorporated by reference in their entirety.

The following exawples are tntended to illustrate the present inventon.

Example 1 ; AEN-50
preparation of different {cryvsialline) forms of ARN-309, reference is made to

9 forms

WO2013/184681, which is iucorporated herein by reference. Different (crystalline or
amorphous) forms of ARN-309 can be used to prepare the solid dispersions, patticles
or formmulations according to the present invention.

A preferred form of ARN-509 for use 1n the preparation of a sohid dispersion, particle
or formulation according fo the present invention is ARN-509 Form B, which is an
anhydrous crystal. If was prepared by suspending ARN-509 Form A (veference is made
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to W0O2013/184681, including for the diffraction data) in USP water and heating the
shurty to 55+5 °C, holding at said temperature for at least 24 hours, followed by cooling
the sturry to 2535 °C. The resulting sfurry was filtered, and the wet cake washed once
with JSP water. The wet cake was untoaded from the filter and dried under vacuum (o
aftord ARN-509 Form B, Reference is also mads to Example 2 below,

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

Example 2

Characternisation of ARN-30% Form B

Powder XRD

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

The compound was spread oa a zero background sample holder,

INSTRUMERNT PARAMETERS

generator voltage: 45kV
generator ampenge: 40 mA
geomelry: Bragg-Breutano
stage: spinner stage

MEASUREMENT CONBDITIONS

scan mode: continuous

SCatl £ange: 310 50° 26

step size: 0.027/step

counfing Hme: 30 sec/step

spinner revohtion time: 1sec

radiation type: CaKo

Incident beam path Diffracted beam path

program. divergence siit: 15 mm ong anti scatier shiefd: +

Solter sht: G.04rad  Soller shit: (.04 md
beam mask: 15 mum Ni filter:

auti scatter slif: 1° dstector: X Celerator
beam knite: +

The X-ray powder diffraction pattemn of ARN-500 Form B shows difftaction peaks
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without the presence of a halo, indicating that this compound is present as a orystalline

product. The XRD paitemn of ARN-509 Form B is shown inFigure 1.

Infraved spectromerry (Micre ATR-IR)

5 The samples were analyzed using a suitable mictoATR accessowv.

apparatus: Thermo Nexus 670 FTIR spectrometer
number of scans: 32
resolution: 1em’
wavelength range: 4000 1o 400 cm™

10 detscton DTGS with KBr windows
beamsplitier: Ge on KBr
micro ATR accessory: Harrick Split Pea with Si crystal
The spectrum of ARN-309 Forin B is showo inFignee 2.

15 Differential 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 BSC curve was recorded
on a TA-Tostrarments Q1000 MTDSC equipped with a RCS cooling wait, using the
following parameters:

26 miital temperature: 25°C
heating rafe: 16°Cimin
final temperature: 250°¢C
The DSC curve of ARN-509 Forn B shows the melting of the product at 194.9°C with
a heat of fusion of 731/g. See Figure 3

25
Example 3.1; Preparation of a solid dispersion of ARN-509 : Eudragit® L-100-55;
HPMCASLG 1:1.5:15
ARN-309 250.0 mg

30 Budragit® L-100-53 375.0 mg
HPMCASLG 375.0 mg
Dichloromethane, ? 95080 mp
Msthanol® 9300.0 mg
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? Removed during processing

(the reported amounts are for | g of SDP (spray dried product)

The dichloromethane and methanol were transferred into a suitable contaieer and
strring was started. Under continuous stitring ARNS0Y Fomm B was added to the
sotvent mixture and stirred untyl dissolved. Eudragit@ L 160-35 was added to the
mixture and stirred. The HPMCAS LG was added to the mixture and the complete
mixture was stirred overnight. When the ingredients were completely mixed, the
mixture was spray dried using a suitable spray dever, ¢.g. Buchi miuni spray dryer with
the following parameters | spray rate in the range from 7.3 - 7,5 gram/minutes, outlet
temperature in the range from 40°C — 42°C and condenser temperature in the range
from -19°C to -20°C. The spray dried product {SDP) was diied in a surtable drver, e.g.
tray drver using vacuum, mitrogen flow and a drving temmperature of 40°C.

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

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

SDP of ARN-509 : EUDRAGIT® L 100-55 : BPMCAS LG © 1:2.25:0.75 (spray drisd
from a mixture in dichloromethane/methanol 50/50)

Example 3.2 : Preparation of tablets comprising a solid dispersion of ARN-509 ;
BUDRAGITYL 100-35 : HPMCAS LG 11513

Spray dred powder of 3.1 (SDF) 240.6 mg
Collotdal Anbivdrous Silica 9.1 mg
Croscaumellose sodium 35.0mg
Stficified Microcrystatiine Cellnlose 412 4 mg
Magnestom steataie 35 mg

{amouuts for 1 tablet)

The SDP, part (2955/4124) of the silicified mucmwerystatline cellulose, patt (10/13) of

the colloidal anhydrous silica and part (1/2) of the croscarmellose sodium were sigved
(950 um) and nuxed to a homogenous blend using a suitable blender. A dry grannlate
was made by using a suitable compaction technique. The remainder of the silicified

microcrystalline cellulose (1169/4124), colloidal anbydrous silica (3/13) and
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croscanmneloss sodium (1/2) were steved and added to the dry granulate and further
nixed using a suitable blender. Magnesium stearaie was sieved and added to the blend
and mixed further using a suitable biender. The blend was compressed into tablets
using an eccentric tabletting press.

In an analoguous way as desciibed in Example 3.2, the following tablets 3.3 and 3.4
were prepared:
Tablet 3.3
SDP of ARN-509 : BUDRAGITY L 100-55 : HPMCAS LG 1 1:0.75:2.25  240.0 mg
16 Colloidal Anhydrous Silica 9.1mg
Croscannelose sodium 350 mp
Sthicified Mictocrystalline Cellulose 4124 mg
Magnesium stearate 35 mg
(amounts for 1 tablet)
15
Tablet3.4
SDP of ARN-309 : EUDRAGIT® L 100-55 : HPMCAS LG 1 1:2.25:0.75 2400 mg
Colloidal Anhydrous Silica 0.1 mg
Croscanuellose sodium 35.0 mg
20 Silicified Microcrystalline Cellulose 4124 mg
Magnesium stearate 35mg
(amounts for 1 tablet)
Example 4.1 ; Preparation of a solid dispersion of ARN-509 : B8 DRAGITY L 100-55
25 HPMOCAS LG 31 5:1.5 by hot melf extrusion (HME)

ARN-509 250.0 mg
Endragit™ L-100-35 375.0 mg
HPMCAS LG 375.0 mg

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

The HPMCAS LG, EUDRAGIT® L 100-35_ and ARN-509 Fomm B, were blended in a
suitable recipient using a suiiable blender. Hot melt extrusion was perdfonned in a
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suitsble extruder, maximum temperature 165 °C, screw speed 80 mprm. The hot melt
extrudate was collected and milled in a suitable mill. The milled hot melt extrudate was
sicved using a suitable sieve.

5 Exawmple 4 2 ; Preparation of tablets comprising a solid dispersion of ARN-509 ;
FUDRAGITY 1, 100-55 : HPMCAS LG 11513
HME powder of 4.1 240.0 mg
Collotdal Anbivdrous Silica 9.1 mg
Croscaumellose sodium 35.0mg
16 Silictfied Microcrystaliine Cellulose 412 4 mg
Magnesium stearate 35 mp
(amonuts for 1 tablet)
The silicified microcrystalline cellulose, croscarmellose sodimn, collotdal anhydrous
15 silica and hot melt extrudate were sieved (950 ym) and mixed to a homogenous blend

using a suitable blender. Magnesium stearate was sieved and added 1o the biend and
mixed further using a suitable blender. The blend was compressed into tablets using an
ceentric tableting press.

20 Example 5.1 ; Preparation of a solid dispersion of ARN-509 : EiJ DRAGIT® L 100-35
HPMCAS LG 1:0 75:2 25 by hot melt extrusion (HME)

ARN-509 230.0 mg
Endragit™ L-100-35 187.5 mg
25 HPMCASLG 562.5 mg
(the reporied amounts are for | g of HME product)
The HPMCAS LG, EUDRAGIT® 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

30 suitable extroder, maximum temperature 170 C, screw speed 80 rpm. The hot melt
extrudate was collected and milled in a suitable mill. The milled hot melt extrudate was
sieved using a smitable sieve.

Example 5.2 : Preparation of tablets comprising a solid dispersion of ARN-509 .
EUDRAGIT® 1, 100-35 : HPMCAS LG 1:0.75:2.25

HME powderof 5.1 2400 mg

(93]
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Colloidal Anbydrous Silica 9.1 mp
Croscaumellose sodium 35.0mg
Sifictfied Microcrystalline Cellulose 412 4 mg
Magnesium stearate 35 mp

5 (amonuts for 1 mblet)

The silicified microcrystalline celulese, croscarmellose sodimm, colloidal anhydrous
silica and hot melt extrodate were sieved (950 pm) and mixed o a homogenous blend
using a suitable blender. Magnesinm stearate was sieved and added to the blend and

16 mixed further using a suitable blender. The blend was compressed into tablets using an

cccentric tableting press.

13
ARN-509 230.0 mg
Eudragit® L-100-35 562.5mg
HPMCAS LG 187.5 mg
(the reported amounts are for | g of HME product)
20
The HPMCAS LG, EUDRAGIT® L 100-35_ and ARN-509 Fomm B, were blended in a
suitable recipient using a suiiable blender. Hot melt extrusion was perdfonned in a
suitable extruder, maximum temperature 165 °C, screw speed S0 rpm. The hot melt
exirudaic was coliected and milled in a suitable mill. The milled hot melt extrudate was
25 sieved using a snitable sieve.
EUDRAGIT® L, 100-35 : HPMCAS LG - 1225075
HME powderof 6.1 240.0 mg
36 Colloidal Anhydrous Silica 9.1mg
Croscannelose sodium 350 mp
Stlicified Microcrystalline Cellulose 4124 mg
Magnesium stearate 3.5 mg
(amounts for 1 tablet)
35

SUBSTITUTE SHEET (RULE 26)



WO 2016/090105 PCT/US2015/063671

37
The silicified microcrystalline cellnlose, croscarmellose sodrum, colioidal anhydrons
sifica and hot melt extrudate were sieved (550 um) and mixed to a homogenous blend
using a suitable blender. Magnesium stearate was sieved and added o the blend and
mixed further using a suitable blender. The blend was compressed into tablets using an

5 eccenfric tableting press.

Dissolution method

The tablets were brought in 300 mi of SGFsp {Simulated Gastric Fluid sine pepsiny for

10 15 painufes, paddis, 100 rpm (rouads per xuinnie), afterwards in 900 md of FaSSIF
(Fasted State Simulated Intestinal fluid), paddie, 100 rpm. % dissolved ARN-30% was
measuged with UHPLC-UV detection at 242 nm.

The dose per vessel was 120 mig. 60 mg tablets were used. Two fablets per vessal,

Time 5 14 120 25 35 45 60

(minuies)
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Claims
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1. A solid dispersion comprising (ARN-

509), a poly(meth)acrylate copolymer and hydroxypropyl methylcellulose acetate
succinate (HPMCAYS).

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 HPMCAYS) in the solid dispersion isin
therangefrom1:1tol:5.

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

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

7. The solid dispersion according to any one of the preceding claims wherein the
weight-by-weight ratio of poly(meth)acrylate copolymer to HPMCAS in the solid
dispersion ranges from 5:95 to 95:5.

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.
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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 the preceding claims wherein ARN-
509 is present in amorphous form.

11. The solid dispersion according to any one of the preceding claims wherein the
dispersion isasolid solution.

12. The solid dispersion according to any one of the preceding claims wherein the
poly(meth)acrylate copolymer is poly(methacrylic acid-co-ethyl acrylate) 1:1.

13. The solid dispersion according to any one of the preceding claims wherein the
HPMCAS isHPMCAS granular grade.

14. The solid dispersion according to any one of the preceding claims obtainable by
spray drying.

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

16. A particle consisting of a solid dispersion as defined in any one of the preceding
clams.

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
asolid dispersion according to any one of claims 1 to 15.

19. A pharmaceutical formulation comprising a pharmaceutically acceptable carrier and
aparticle according to claim 16 or 17.

20. The formulation according to claim 18 or 19 wherein the formulation comprises 60
mg of ARN-5009.

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

25. The formulation according to claim 24 which is suitable 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 suitable

solvent and spray drying said mixture.

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

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 isan
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.



