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BACKGROUND TO THE INVENTION

Bicalutamide, a non-steroidal anti-androgen, is the racemate of 4’-cyano-a.’,a”,0. -
trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide and is known
20 by the AstraZeneca trade name CASODEXTM. EP-100172 discloses 4'-cyano-o.”,0.”,0. -
trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide (named in
EP-100172 as 4-cyano-3-trifluoromethyl-N-(3-p-fluorophenylsulphonyl-2-hydroxy-2-
methylpropionyl)aniline) as the g™ compound listed in the table in Example 6. The
corresponding structure is shown in formula I:-
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bi cal utam de as an anti-androgen have been reviewed in B J A Furr et al.,
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the R-and S- enantiomers from racemic 4’-cyano-o’,a", - trifluoro-3-(4-
ﬂuorophenylsulphonyl)-Z-hydroxy-Z-methylpropiono-m—toluidide. The method involves the
chromatographic separation of R-camphanoyl esters of the racemate and their hydrolysis and

25 oxidation to the R- and S-enantiomers. This disclosure is incorporated herein by reference
specifically to provide an illustration of a method of obtaining the enantiomers for use in the
present invention.

Bicalutamide (4 -cyano-o’,a’,a’-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-

methylpropiono-m-toluidide racemate) is used in conventional oral tablet form (eg, at a daily

30 monotherapy dose of 150mg) to combat prostate cancer in men. The bioavailability of the
bicalutamide to the patient is determined to a certain extent by the dissolution rate and
solubility of the drug in the GI tract, which affects absorption across mucosal membranes in

the GI tract. The relative bioavailability of bicalutamide for a series of formulations can be
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stages of prostate cancer than are currently treated with the conventional formulations. This

could be useful, for example, for treating patients with metastatic prostate cancer, using for

example 4’-cyano-o’,a”,0 - trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-

methylpropiono-m-toluidide as a monotherapy (ie, not in combination with LHRH analogue

25 therapy or surgical castration).

As another advantage, it would also be desirable to reduce inter-patient variability in
plasma concentrations of 4’-cyano-o.’,ot",0 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-
2-methylpropiono-m-toluidide as a result of reduced inter-patient variability in the absorption
of bicalutamide. This would increase predictability of the treatment and increase uniformity

30 of treatment in a patient population.

It would also be desirable to provide a 4'-cyano-o’,a, o -trifluoro-3-(4-

fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide formulation having good

storage stability.
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below 100°C. Hydroxypropyl methylcellulose acetate succinate (HPMCAS), another enteric
polymer, is also excluded when used alone.
The present invention aims to improve upon the conventional formulation of
20 bicalutamide (racemic 4'-cyano-a’,o.",a"-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide) by increasing the therapeutic potential of bicalutamide as
discussed above.
The present invention aims to provide a 4’-cyano-o’,o",o’-trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide formulation having
25 enhanced storage stability.

SUMMARY OF THE INVENTION

The present invention fulfils this aim by providing a pharmaceutical formulation for
administration to a patient, the formulation comprising 4"-cyano-o.’,o.”,a’-trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in a solid dispersion

30 comprising an enteric polymer having a pK, from 3 to 6, wherein >50% of the 4 -cyano-

o, ,0 - trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is
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In addition, the invention relates to the use of an enteric polymer having a pK, from 3
to 6 in solid dispersion with 4’-cyano-a’, ", 0t -trifluoro-3-(4-fluorophenylsulphonyl)-2-
hydroxy-2-methylpropiono-m-toluidide, wherein >50% of the 4’-cyano-o.”,ot",a"-trifluoro-3-

25 (4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided in the form
of the R-enantiomer, in the manufacture of a medicament mucosally adminisprable to patients,
for reducing inter-patient variability in plasma concentrations of 4'-cyano-o’,a’,a’-trifluoro-
3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide.

Furthermore, the invention relates to the use of an enteric polymer having a pK, from

30 3 to 6 in solid dispersion with 4’-cyano-a’,a.",a"-trifluoro-3-(4-fluorophenylsulphonyl)-2-

hydroxy-2-methylpropiono-m-toluidide, wherein >50% of the 4’-cyano-a’,a.’,o"-trifluoro-3-
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(ie, racemc 4'-cyano-a', a trifluoro-3-
fluor opMtsmiq:ﬂfoml)mczmrwdpwyhttdlﬁmrmh mramlaims of biokluiagiide) from vari ous

solid c@mon formul ati ons conprising enteric polymers (50ngy
bi cal ut a 900nl of nedia). KKey: Circles - conventional bicalutam de

tabl et fpgpnul ghikQMutidRrdTealIdtadRe (EPMEEMIdR 29&ho-o', o', a0 -trifluoro-3-(4-

20 fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide) from various solid

dispersion formulations comprising enteric polymers (50mg bicalutamide in 900ml of media).

Key:-
Circles - conventional bicalutamide tablet formulation

Broken line- HPMCP HP-558

»s Diamonds - EUDRAGIT = L100

Squares - HPMCAS AQOAT LG

Fig.2 Dissolution of bicalutamide from various solid dispersion formulations comprising
enteric or non-enteric polymers (50mg bicalutamide in 900ml of media).
30

Key:-



TM 25 Di anonds - EUDRAG T L100 TM Squares - HPMCAS AQOAT LG Fig. 2

Di ssol ution of bicalutamde fromvarious solid dispersion formul ati ons
conpri si ryO 081081660 ¢ or non-enteric polyners (50ng bi cal ut aEirdBRO4QO0NML of
media). 30 Key: WD 03/032950 PCT/ (B02/04621 -7- TM Di anonds - HPMC
PHARMACOAT 606 TM Squares - METCOLOSE B0OSH 50cp Triangl es - PEGA000 Crosses
- PLA: PEG [ 2kDa: 2kDa] 5 Broken | jpe- HPMCP HP-55S Circles - conventional

bi cal ut dvikmendsab HFRMCEHARBACDATFI g6068 Di ssol ution of bical utam de from
solid dispersion formulations (50ng bicalutam de in 900nl of media)

conpri Slsgl kcﬁ\liﬁféffb@% W6b§H'§Bﬁ1?5S at various weight ratios. io Key: The

followng ratios relate to weig rati os of bical utam de: HP-55S Di anonds -
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line - convéntl onal bicalutam de tablet formulation. Fig. 4 Plasma profiles
f ol | owi ngrossesri-MLst:PEGi [@kDakBajcal ut ani de fornul ati ons to dogs (n=6, 20

450y bigal ut e vertical bars indicate variability. Key:-
Solid? ]%81(3 13‘5’1 qﬁ”ﬁ@gﬁ’ gg%n of 1:3 by wei ght of bical utam de: HP- 555

Circles - conventional bicalutamide tablet formulation

Fig.3 Dissolution of bicalutamide from solid dispersion formulations (50mg bicalutamide
in 900ml of media) comprising bicalutamide with HP-55S at various weight ratios.
10 Key:-
The following ratios relate to weight ratios of bicalutamide:HP-55S
Diamonds - 1:5
Squares - 1:4
Triangles -1:3
15 Crosses - 1:2
Circles - 1:1

Broken line - conventional bicalutamide tablet formulation.

Fig.4 Plasma profiles following administration of bicalutamide formulations to dogs (n=6,
20 450mg bicalutamide dose). The vertical bars indicate variability.

Key:-

Solid line - solid dispersion of 1:3 by weight of bicalutamide:HP-55S

Broken line- conventional bicalutamide tablet formulation.

25 Fig. 5 Dissolution of bicalutamide (ie, racemic 4 '-cyano-o.”,0.",a"-trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide) and optically pure R-4’-
cyano-o’,o",a - trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-
toluidide) from solid dispersion formulations (50mg 4’-cyano-o.’,o.",0 -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in 900ml of media, 1:3

30 drug : polymer ratio).

Key:-
Triangles - conventional bicalutamide tablet formulation
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Squar 8% drug : polymer ratio).
R-4'-cyapg.a',ct',a -trifluoro-3-(4-fluorophenyl sul phonyl)-2-hydroxy-2- 15
met hyl prb%bno- mt ol ui di de solid dispersion DETAI LED DESCRI PTI ON OF THE
| NVENTI (Riahigtesi rmeenvantisna thosbutboideristdettfogatlatiool i d di spersion formul ations
as a posgible megar]]s of . ful |Illng at | east one of the ains stated above.
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therapeutl c pot emmyslprdpjpnoanholmdldﬁgsodlddlscperstmt h of an increase the
bi oavail ability of 4'-cyano-a',a' ,a'-trifluoro-3-(4-
f 1 uorophenyl sul phonyl) - 2- hydr oxy- 2- met hyl pr opi ono-mt ol ui di de and a
decr easepifiAIMKIS DESCRIPTION OF THE INVENTION

The inventors chose to investigate solid dispersion formulations as a possible means of

fulfilling at least one of the aims stated above. In terms of the aim of increasing the

20 therapeutic potential of 4’-cyano-o.’,o.",0t -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-
2-methylpropiono-m-toluidide, the inventors sought to increase the therapeutic potential by
achieving one or both of an increase the bioavailability of 4’-cyano-a’,o’,o"-trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide and a decrease in inter-
patient variability in plasma concentrations of 4’-cyano-o.",a’, o -trifluoro-3-(4-

25 fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide relative to conventional
bicalutamide.

The prior art teaches a very wide range of possible polymers for solid dispersion, in
order to increase the bioavailability of drugs in general. The inventors have now surprisingly
found that the therapeutic potential of 4’-cyano-a’,a”,o -trifluoro-3-(4-

30 fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide can be increased by
formulating 4"-cyano-o.’,a”,a"-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-

methylpropiono-m-toluidide in a solid dispersion specifically with an enteric polymer having
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so that the polyners are substantially insoluble in the | ow pH environnent
of t heo gwetlyiselubleui avater. Ionisation, and thus increased solubility, occurs in the intestinal tract,

so that the polymers are substantially insoluble in the low pH environment of the gastric fluid
(pH 1 to 3.5), but rapidly dissolve at the pH of intestinal fluid, so that, as the dosage form
empties into the duodenum a dramatic change in pH occurs, leading to ionisation of the acid

groups and increased solubility. The particular enteric polymers used in the present invention
25 are those enteric polymers that have a pK, from 3 to 6. In one example, the lower end of this

range is 3.5, 4 or 4.5. In one example, the upper end of the range is 5 or 5.5.

As the skilled addressee knows, the Henderson-Hasselbach equation may be used to

determine the pK, according to the following equation:-
pK, = pH - log (concentration of non-ionised polymer-+concentration of ionised polymer)

30 At a pH two units below the pK,, only approximately 1% of the acid groups will be

ionised, and the polymer will be poorly soluble in gastric fluid. As the pH increases, the



(pH1 to 3.5), but rapidly dissolve at the pH of intestinal fluid, so that,
as the dosage form enpties into the duodenuma dramati c change in pH
occurs, |weadBngs® ionisation of the acid groups and i ncrreascrb200d2ubi lity.
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i sopthal.ate. The use of the term "hydroxypropyl methylcellul ose phthal ate
pol ymer "SOPSABMCP, s known to the skilled reader for classifying a group

of polymers wh AL eri G, 8&)‘%% 1 Reth§icEIRALE FHin ISR bUfynRr 23 HPRECPAe

such pol yrrer\;ﬂggl?e ﬁyprorrr%ﬂ I gse ‘?’ﬁ; a%e? 20 rretlfﬁyl hyd&)og?)%rrdpyl cel T'ul osi

pt hal as;is kedwntoabe skilgdircadmioncl2ssfgmzargoix of fudxmptratvehiciPshare the same basic
structural features and include such polymers as: hypromellose phthalate;

20 methylhydroxypropylcellulosi pthalas; cellulose, hydrogen 1,2-benzenedicarboxylate, 2-

™ ™
hydroxypropyl methyl; as well as commercially available polymers HP-55 ,HP-55S  and

I-IP—SOTM (available from Shin-Etsu Chemical Industry Co., Ltd., Japan or appointed

distributors).
Preferably the hydroxypropylmethylcellulose phthalate polymer has a molecular
25 weight (Mw) from 20kDa to 200kDa, eg from 80kDa to 130kDa. In one embodiment, the
Mw is less than 150kDa, or less than 100kDa. HP-50, HP-55 and HP-55S are examples of
hydroxypropylmethylcellulose phthalate polymers. HP-55 has a Mw 84kDa. HP-55S has a
Mw of 132kDa. HP-50 has a Mw 78kDa. HP-50 is soluble at pH=5, whereas HP-55 and HP-
558 are soluble at pH>5.5. In one embodiment, the bicalutamide is in a solid dispersion with
30 at least one polymer selected from HP-50, HP-55 and HP-55S. Thus, it is contemplated that a

mixture of two or more of these HPMCP polymers can be used.



TM TM hydr oxypropyl nethyl; as well as commercially avail able polyners
HP-55 , HP-55S and TM HP-50 (avail able from Shin-Etsu Chem cal |ndustry
Co., Ltd.wolajparesor appointed distributors). Preferably tPa#/GB02/04621
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(EUDRAGIT L 30 D-55) is soluble at pH=>5.5. In one embodiment, the bicalutamide is in a

15 solid dispersion with at least one methacrylic acid copolymer. Thus, it is contemplated that a
mixture of two or more of these polymers (eg, grades A and B) can be used.

PVAP is soluble at pH>5 and is available from Colorcon Inc or appointed distributors.
CAP (available from FMC Corporation as part of a powdered product, AQUATERICTM )

solubilises at pH=6.5.
20 CAT is available from Eastman Fine chemicals, Zurich, Switzerland.

In one particular embodiment there is provided a pharmaceutical formulation
comprising 4’-cyano-o.’,o",at’ -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide in solid dispersion with HP-55S enteric polymer, wherein greater
than 50% of the 4’-cyano-o.’,a",a"-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-

25 methylpropiono-m-toluidide is in the form of the R-enantiomer.

The term “solid dispersion” is a well-known term in the art, which refers to a
dispersion of one or more active ingredients in an inert carrier or matrix at solid state,
typically, but not exclusively, prepared by conventional melting (fusion), solvent, or melting-
solvent methods. Terms also used to describe this type of approach are solid solutions,

30 coevaporates and coprecipitates (W.L. Chiou and S. Riegelman, "Applications of Solid
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4' -cyangQ-g, ,,a . a -trifluyoro-3-{4-f| uor ny| onyl ) -2-.

nyar oy TERPRTEegh S e b p o AR G IR e e 1O o

1: 0. 25 110, . |y the |Lo Ligt of gthis range is 1:0.5,
1:0.75 té((r;)61W%?re]ﬁrg§?%rgﬁfr§$&%%gﬂ%p‘%éc&aﬁ lr)ﬁ%yegf Injtltﬁlr']l'ésro(r%aﬁge is 1:<3, 1:3 or
1: 5. Exgelaherfisulptgs-2hydroky-0sméth@pioplorfoom toldidide ibiftheFotr@of the 3. One
aspect of the invention provides a pharmaceutical dose of )

4' - cyan@nantiomergAnother provides a daily (once a day) pharmaceutical dose of 25 to 600mg 4'-

trifluoro-3-(4-fluor - r - st .ono-mtoluidid
e, cofp rcpfzérlloﬁé 0L ,(L@)L -?r%fgl%qg-gy(?gtﬂjé)g%%%;%?lBEM@)-?—%&’&%X%—H&LWp%ylgr{b-m-
4' - cyanQolaidid adininistrable t@4 Patient forftleu@i Oatipmittsudinthop Yisk o ply@ic®ayice? in

met hyl propi ono-mtol uidide in solid dispersion with an enteric polymer

havi ng ahgpaiieht, avhein the dse opraprésen 4 geeapet .o Hartriflnoswnd-4-he

fi LE?ﬁgﬁhﬁbﬁ@éﬁlﬁﬁ%ﬁ%*fyb%h%r?%i-éifa@tnmoﬂ%Pa'ar%lﬁa@iﬂaitnoﬁ SOl GBI 1 ¢ he

ctol'}ff)ria'ng an enteric polymer having a pK, from 3 to 6 and >50% of the 4’-cyano-o.’,o.",0.’-
20 trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided
in the form of the R-enantiomer. Preferably, the dose has an upper limit of 1000, 500, 450,
400, 300, 200, 150, 125, 100, 75 or 50mg of 4'-cyano-a’,o." o -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide. Examples of other ranges
include: 5 to 1000mg, 25 to 600mg and 25 to 450mg. In one example, the dose of 4’-cyano-
25 o,0,0 ~trifluoro-3-(4-fluorophenylsulphonyl)-2-hydrox y-2-methylpropiono-m-toluidide is
450mg.
The daily, once a day, dose is preferably provided in a single unit format, e.g. tablet or
capsule. However, multiple dose units (i.e. 1, 2, 3 etc.) are also encompassed.
Additional excipients may be included in the formulation or dose. For example, the

30 formulation or dose may comprise one or more fillers, binder, disintegrants and/or lubricants.
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a single unit_fo | et psul e. However, nultiple dose units

t, e.g. ta or ¢
(e 1, 2, Sweblgpgsmis incieofissaBilc. Agiormlare i Pt pe
i ncl UQ@dpdlﬂriﬁthyxfr&Yd?S‘rlé,astﬁﬂu Qﬁrcﬂ%ﬁ%ollft@,rqo%ﬁ(@ta}%h?l_mic?r&%ystz?lﬂné edimusat i on or
dose may conprise one or nore fillers, binder, disintegrants and/or
| ubri cartysiroXppraqp3! oethgbellFcTy @rRORdpargRlopyl ¢dluBset abl e fillers include, for

exanpl e, | actpse ar. starches, nodified starches nnito sorbitol,
o ban . oarSaable i IR fien BRI BEnetiyR FRts, TERI 42 e ose.
cel | ul osg)d, caleRint étbirhie UaRhadrBaubsydx, BYdragéhatedGleétable ofiblirhiabla€oidj nder s

i ncl ude, for exanple, polyvinylpyrrolidone, |actose, starches, s nodified

st ar chespolyatipdens glyepls andesodum syt fuaddant h, guar gum pectin, wax

bi nd , i g i 1. : | .
car by et hy ek Sve o RE AP ERE wiTHL iKY FEdLt SR preservatves

cel | ul osseabiliveel, anty-pKidpmk, silédal fldvosenditboness, yivtiadherents @e ghddnes.and  sodi um

al ginate. Suitable djsintegrants include, for exanple, crosscarnellos

sodi um cr osSPFRHAbIe fillgrspBinglrs rdisinirerasts, hibrisants apd %ﬁﬂl%qrafwrg?%m%@t e,
corn st h .G, -1 B al | se and
Pyar oxy ey BBaREGAEhEd ih i fEddbOSEPharCE AR n TSI ELBh, The
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car nalil(P 819%?(Mog¥r%rﬁ1%gxq§:teggcs\,/ggieécﬂgcl)g I&dg; i’emri?lgqgrq's haor}nlaéeutical Sciences 20th
Edition 2000.

Preferably, the 4’-cyano-a’,a’ 0. -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydrox y-2-
methylpropiono-m-toluidide will be present in an amount of 1 to 80% , and preferably from 1
to 50% (more preferably 2 to 25% or 2 to 15%) by weight of the solid dispersion.

25 Preferably, one or more fillers will be present in an amount of 1 to 70% by weight of
the formulation or dose.

Preferably, one or more binders will be present in an amount of 2 to 40% by weight of
the formulation or dose.

Preferably, one or more disintegrants will be present in an amount of 0.5% to 25%,

30 and especially 4 to 10% by weight of the formulation or dose.

It will be appreciated that a particular excipient may act as both a binder and a filler, or

as a binder, a filler and a disintegrant. Typically the combined amount of filler, binder and

disintegrant comprises, for example, 1 to 90% by weight of the formulation or dose.



pol yet hyl ene gl ycols and sodium stearyl fumarate. 15 Additi onal
conventional excipients which may be added include preservatives,

st abi | i sewe,03@s2956 oxi dants, silica flow conditioners, antipadlcBoei@lor
glidants. O her suitable fillers, bi ndg{js, di sintegrants, lubricants and
addi ti onal excipients which may be used are described in the Handbook of

Phar naceuti ca| | pients, 3rd Editiaon;,, The Theory and ti of

| ndustri al Pﬁ’é‘?‘%@h’ ong oF fEaﬁethB‘FFam%‘ﬂ BePLTSERB D unsef?%%iwé??@dzo 1998:

Moder n Fé@?é’c@&el%iz%bﬁk?gh%@ﬂhie%h&lﬁﬁﬁin Jresgt on' s Phar maceuti cal Sci ences
i h

20th Edition"2000. Preferably, the _ '
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in an anmount of 1 to 70% by weight of the fornulation or dose. Preferably,
)

one or roofeatipl asbisved with|thepregamg swantiom Examplas pfsuisgblowebing @gemsyinghidght  of
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of the ffatyadiatitem, € palpsdebatdst20\i0,|60k@dBpppalsdaettyldndatstar gibddrvatlves; eg

exci pient may act as both a binder and a filler, or as a binder, a filler
i

and a diGreMbpgrRH40 h'AI';yg@lidcp@ldxynieh;e conbi ned anount of filler, binder and
di sintegrant conprises, for exanple, 1 to 90% by wei ght of the fornulation
or dose. WO O3¢tASAI5Oplepdn (gRddid@ispeisions dreFmeirer ialbhey/art ambtypicalhpc@mprider i cant s

will be present_jin an a nt of 0.25 to 5% and especially 1 to 2% by
wel ght o T Gialsialing Bh re LR Bl BRER ARG g BB foagen
will be (BregeHhe E&vérﬁ%aﬁ% k(Qltin@]B@l'é&h@ﬂcdlo?cgﬁ to MEPYRme?fusdd zhdliRe 5% (noOre

preferably, 1 to 29 by weight of the soli i spersi‘on. The 5 presence of a
wet t i ng pacpardtionmuatheth sExaniiples dfesolvents arec eeatene, ofetorieddichiorogeetiengn t her apeuti c

oents eramYEEa DA aegr i ph At e S FR e Rl o ocusat o
sodi U3 eRRnyDwXRE. NdreIP-50! fok Eddinplé,akd MsEoLbsoven®y Gan RASED| B HIEMCAS, 28, 40,
60 and 80; pol yoxyethyl ene castor oil derivatives, e TM Cr enophor_ RH40 ;
and pol éxamplesacetone, methanol, ethanol/water and methylene chloride/ethanol can be used. For
methacrylic acid copolymers, isopropyl alcohol can be used. For polyvinyl acetate phthalate,
for example, methanol, ethanol, acetone/methanol, acetone/ethanol and methanol/methylene
chloride can be used. For CAP, for example, ether/alcohols, ketones (eg, acetone), esters and
20 cyclic ethers can be used. Methods for evaporating solvent include rotary evaporation, spray
drying, lyophilisation and thin film evaporation. Other techniques may be used such as
solvent controlled precipitation, pH controlled precipitation, spray congealing and
supercritical fluid technology.
When referring to a solid dispersion we do not exclude the possibility that a proportion
25 of the 4"-cyano-o”,a’ o’ -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-
m-toluidide may be dissolved within the polymer used, the exact proportion, if any, will
depend upon the particular enteric polymer(s) selected.
In one embodiment of the formulation or dose, 260%, >70%, 280%, >85%, =90%,
295%, >98% or 299% or thereabout of the 4’-cyano-a’,o’,a"-trifluoro-3-(4-
30 fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided in the form of
the R-enantiomer. In a preferred embodiment, 100% or substantially 100% of the 4 ’-cyano-

o0 ,0 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydrox y-2-methylpropiono-m-toluidide is



10 Met hods for preparing solid dispersions are knowm in the art and
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4'-cyang-a',a',a' -trifluoro-3-(4-fluorophenyl sul phonyl ) -

2- hydr ofors-mieferplyp fliprBaents 1tdeast a@‘ae4¢)‘%r%{%aﬁ”)8r?0%t9l)é°fw§c%t Theagast

stabi Lj ty.@nd: 8lbofHIANSE Shetd RI0FPELHE 4 BPIRY ! & o —trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in the formulation is in
amorphous form. The amorphous form applies to the bicalutamide drug as a whole, thus the
proportion of amorphous drug can be S-enantiomer or R-enantiomer or both.

In another aspect of the invention there is provided a solid dispersion of an enteric
25 polymer having a pK, from 3 to 6 with 4’-cyano-a.’,a’,o - trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide wherein greater than 50%
of the 4’-cyano-a’,a’,0. -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-
m-toluidide is provided in the form of the R-enantiomer.
The formulations and doses are mucosally administrable, ie administrable to mucosal
30 membranes for absorption across the membranes. To this end, suitable routes of
administration include administration by inhalation, as well as oral, intranasal and rectal

administration. Oral administration is particularly preferred. A tablet or other form of the



In the fornul ations of the invention, at |east sone of the

4' -cyano-a',a',a' -trifluoro-3-

(4-f1 uor opbenys®sl phonyl ) - 2- hydr oxy- 2- net hyl propi ono- m t olPairdiRbe/onay be
present in io anorphous formin the soLgd di spersion with the enteric

pol ymer. The provision of the 4'- cyaht-a',a',c
"-triflyoro-3-(4-flyorophenyl sul pr | ).,- 2- hydr oxy- 2- net hyl pr.opi ono- m

t ol ui di g@”‘i“ﬁa%é?b‘?"blﬂgggc ‘E‘ﬁePr]%P' §hea§‘gl§%ya6l)ﬂ%ﬁsfeﬁ aﬁ%ﬂfﬁ%lgé%g%dggteé’ifnce it further
i ncrease@nfifiGirat®al ubi ity and dissolution rate of the

4' -cyano-a',a',a' -trifluoro-3-(4-fluorophenyl sul phonyl)

2- hydr oxy- 2- e Wy parepit on oe irrifbiom-di(didluotdpbertisulphdnabeld-hydroke 21 ncrease in
t herapeutic is potential achieved with the present invention. \\hether or
not dr udn‘?ttéylﬁrrojég@ﬁtm‘ltﬂ“ ‘ﬁl‘fﬁ‘ﬁgl tofp(‘j?"r‘ﬁlec%{ha‘ﬁ AHErET eifgeﬁt’15’3‘/{}‘€E)§\£‘\\,‘ﬂ/9enti onal
therma) BRBLYR Blo&s a%uf@g%ngui\fifyaﬁtagﬁﬂem.l rrh@aﬁu-aﬁavag@hi@sﬁ&ot idlsehiBdst 25% of
the 4'-cyano-c ',a',cc'-trifludro-3-(4-fluorophenyl'sul phonyl)-2-

hydr oxy-t@atieg tancen;, tpicaampleprodtait dinder. | Parti¢idarfezampleatareoad varcedipesseait i n

anor phous _f or re preferab t.his amount..is _at .l ea 0% % . 50%
7505 " oosenesaanbrarbones R niisty ot aRf R S el (et Hibis B ¢ ne
4' - cyanGrder téredace theirdsk 'ét)Rﬂ)sﬁte(éhncer occurrence in patients or re-occurrence (eg,

f 1 uor ophenyl sul phonyl ) - 2- hydr oxy- 2- et hyl pr opi ono- mt ol ui di de i n the

f or nul atfPBewving prostategiemny RbIAiatigh meramauﬁﬁg RGNS theopatieaPpiThissould hehe

bi cal ] r i can be
S onatt | Shafal iR Bed BecSeally WS o EredRb DRRES O, URERPElntt: °07

t her e | argpaaviabled alassiflyi patients petosdingitoctheianisle of emtractiBbprpstatenencenaor ng a pKa
from3 to 6 with 4'-cyang-a',a ,a -trjfluoro-3-(4- . )
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greater &JT{)FHIS §9¢% ascﬂ;rosfctzlﬁﬁ s;rJecific antigen (PSA). Other uses for the anti-androgenic effect are

4' -cyan ,a -tri or o- 3- (4-f1 uor ophenyl sul phonyl) - 2- hydr oxy- 2- et hyl p
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f ormul at,i ons, and dose re mucosal |y .adm.ni strabl e,..i e adm.ni st.rable to
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sui t abl echRHb®s With pAATdEREEAWIIPPe fefsitedds haif & ibdtaid @BorBysi nhal ation, as
well as oral, intranasal and rectal admnistration. Oral adm nistration is
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according to &' T8ute of adninistration. The
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ant i - andi0ga0ifin fIOf fﬁz&ieh?inun%@ﬁ tHerdoPbf a pharmaceutical formulation comprising 4 -
cyano-o.’,o”,a - trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-
toluidide in a solid dispersion comprising an enteric polymer having a pK, from 3 to 6,

wherein greater than 50% of the 4" -cyano-a’,a’,a"-trifluoro-3-(4-fluorophenylsulphonyl)-2-
25 hydroxy-2-methylpropiono-m-toluidide is in the form of the R-enantiomer.

According to another aspect there is provided a method for treating prostate cancer
and/or reducing the risk of prostate cancer in a patient comprising administering to a patient in
need thereof of a pharmaceutical dose of 5 to 1000 mg of 4’-cyano-o.’,a’,0. - trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide, wherein the dose

30 comprises 4’-cyano-o.’,a’,a’-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide in a solid dispersion comprising an enteric polymer having a pKj,

from 3 to 6, wherein greater than 50% of the 4'-cyano-o’,o",a’-trifluoro-3-(4-
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sul phonyl ) - 2- héﬁlﬂ{loxy-z- met hyl propi ono-mtoluidide in a solid dispersion
conpr i'&janlgrigpobmacshia¥ing @] pKaefrorn d\ip Agwherprreateriihan $¢% of thetheyanhogpedier
than 50% of the 4'-cyano-a'.a',a' -trifluaoro- 3-&4-f_| uor ophenyl sul paeg yl)-2
25 hydr dsag}u@mn%iw}l?fpa!eﬁwﬁalwmP-aﬂwfi&wr%—mewy IHEPipRY-fr- 1 Uit IRnd mer .
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prostate cancer and/or reducing the risk of prostate cancer in a patient
conpr i siaygnadfiih oSt warg-3t@-ffugpatheayisulphonybe2d yitoey-Remeth iyl propidrar-maceut i cal
dose of 5 to 1000 ng .of 4'-cyano-a',a',a' -trifluoro-3-(4-

f 1 uor opHemAidans preRY if-the solididispgrssonia AmArioYp fSAb- m t of ui di de, wherein the

dose 30 compry {88 od for enhancing the st tability of 4’-cyano-o, 0", ot xtriflugro-3-(4-
47~ oydino-a ) MEed forhaneng e s b S ek S SRR .
met hyl pridksphen yisilpheyth-2la ydiox @-2anéth glpebpigrer-aitonididsnprsodd dipasioa it arc
pol ymer having a pKa from3 to 6, wherein greater than 50% of the
4' - cyanceng&ricgo]yaherthaving gl -f8er 4 tV\6, 9B¢reR20 kastHOrs GBOZ/404§8b-0.1d o -
f I uorophenyl sul phonyl ) - 2- hydr oxy- 2- met hyl propi ono- mtol ui dide is provided
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prostate CaNCRl rSan Ampdsing udPs 1288 dNg P Akl S -

20 fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide wherein greater than 50%

is in the form of the R-enantiomer.

A method for preparing a pharmaceutical formulation comprising 4'-cyano-o.’,a",o’-
trifluoro-3-(4-fluorophenylsulphonyl)-2-hydrox y-2-methylpropiono-m-toluidide with reduced
inter-patient variability in plasma concentrations of 4’-cyano-o’,a”,a"-trifluoro-3-(4-

25 fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide and/or increased
bioavailability of 4'-cyano-a.’,0.,a"-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide in the patient comprising forming a solid dispersion of an enteric
polymer having a pK, from 3 to 6 with 4’-cyano-o’,a’,a"-trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide, wherein greater than 50%

30 of the 4’-cyano-o’,0.",0"-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-

m-toluidide is provided in the form of the R-enantiomer.



di sorders generally. 5 Further aspects of the invention include: A nethod
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di spersion of an enteric polyner having a pKa from’3 to 6 wt

4' - cyanoofat’-cgincad -, tuf,of -trifturove-3-(@ 4tuorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-

f I uorophenyl sul phonyl) - 2- hydr oxy- 2- met hyl propi. ono- mt ol ui di de, wherein
gr eat er tolidids; gojatays terconygaitional bicalutamide formulations, for patients in need of treatment

4' - -a'a'.a -trifl - 3- - - 2- et hyl
ropi ono- i aptiarcel e HBRRert e AR R DNt e RGBT P
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bi oavai l ability, enhanced stor agle stability and reduced interpatient
vari abi l ity d¥s of greateryiean:30% ped saiseo19t O glitiiflpese3-thBeorgphanytsulphendiral

20 2-hydroxy-2-methylpropiono-m-toluidide in the form of the R-enantiomer in the manufacture
of a pharmaceutical formulation comprising 4’-cyano-o.’,a’,o"-trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in solid dispersion with an

enteric polymer having a pK, from 3 to 6.

Use of an enteric polymer having a pK, from 3 to 6 in solid dispersion with 4’-cyano-
25 o, 0 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide,
wherein greater than 50% of the 4’-cyano-o’,a",00 - trifluoro-3-(4-fluorophenylsulphonyl)-2-
hydroxy-2-methylpropiono-m-toluidide is provided in the form of the R-enantiomer, in the
manufacture of a pharmaceutical formulation mucosally administrable to a patient, for
enhancing the storage stability of the 4’-cyano-a,0.",0. -trifluoro-3-(4-
30 fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in the formulation in

addition to increasing the bioavailability of 4’-cyano-a.’,o",o -trifluoro-3-(4-



bi cal utam de. Use of
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patient faAsMI&on had a weight ratio of bicalutamide:polymer of 1:5. The formulations were

assessed for an improvement in therapeutic potential using an in vitro dissolution test.
The performance of solid dispersions having varying weight ratios of
bicalutamide:HP-55S was also assessed.

25 Preparation of Solid Dispersion Formulations

Solid dispersions having a 1:5 ratio by weight of bicalutamide:polymer were prepared
as follows.
0.5g of bicalutamide and 2.5g of polymer were weighed directly into a 250ml round
bottom flask and dissolved in 80ml of acetone:dichloromethane (3:1). The solvent was
30 removed on a rotary evaporator or by spray drying. The formulation was placed in a vacuum

oven and dried under high vacuum at 40°C for 24 hours.



reducing inter-patient variability in plasma concentrations of
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assessed. 25 Preparation of Solid Dispersion Formulations Solid dispersions
havi ng #&ondigorsati o by wei ght of bical utani de: pol yner were prepared as
follows. 0.5g of bicalutamde and 2.5g of polyner were weighed directly
into a 250m round bottomflask and dissolved in 80m of

acet one:Rlugit! or onet hane (3: 3§% AtN/4264 weart/0\¥9%s fosmid ssidved on a rotary
evaporat or or by spray dryi n%i The formul ation was placed_in a vacuum oven

and d#s &PleAEer ~ hi gh vacuumlm koea yp. Immyd gplmn@yigguandoso

itdi s

PCT/ CBOH Q4654 wa’vglgngth: 270nm
Flow rate: Iml/min
Temperature: ambient
Injection: 10ul
20 Retention time: approximately 2 minutes

Figures 1 and 2 show the results of in vitro dissolution tests performed on the various
solid dispersions. As Fig. 1 shows, 100% of bicalutamide in solution was achieved with the
HPMCP HP-55S, EUDRAGIT L100 and HPMCAS AQOAT LG solid dispersions and

25 supersaturation was maintained over the 60 minute test (ie, no drug precipitation was
observed), which is a significant improvement over the conventional tablet. Compare this
against the results (Fig. 2) for the PLA:PEG solid dispersion, which did not show any
improvement over the conventional tablet formulation. The PEG4000 solid dispersion also
was much inferior to the formulations using enteric polymers (Fig. 2), the former achieving

30 only just over 40% of bicalutamide in solution. In addition, reference to Fig. 2 shows that the
solid dispersions with METOLOSE 60SH 50cp and HPMC PHARMACOAT 606 only
achieved approximately 58% and 70% of bicalutamide in solution.

(b) Solid Dispersions With Varying Ratios of Bicalutamide:HP-55S




The formulation was retrieved fromthe flask and dry mlled using a Fritsch
mll. The formulation was then dried for a further 24 hours under high
vacuum atwod3031980 or der to produce formul ati ons havi ng r atPiCasGERIned21t han
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f or mer achl eving 30 only just over /00 bi cal utam de i n sol ution
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and 70061 B L1 el et 1020 dh B (B) dadbutth SRLP S TP aryi g
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at -20°C until analysis. Samples were analysed by using a suitable extraction method

followed by LC-MS.

Summary of Pharmacokinetic Parameters

FORMULATION Cpmax (ug/ml) Tmax (hours) AUC (ug/h/mly*
HP-55S solid dispersion 13 30 1504 + 309
Conventional formulation 5 30 500 + 405

20 * AUC from 0 to 144 hours

These data, as well as Fig. 4, show that the bioavailability of bicalutamide is greater
with the solid dispersion using the enteric HP-55S polymer. In fact, the AUC measurements

show a figure for the HP-55S solid dispersion that is almost 3 times that of the conventional
25 tablet formulation. In addition, C,y, for the HP-55S solid dispersion is almost 3 times that of

the conventional tablet formulation. Furthermore, inter-subject variability in the plasma
levels of bicalutamide is lower with the HP-558 solid dispersion than with the conventional
tablet formulation (for variability/total AUC, compare a figure of 309/1504 pg/h/ml for
theHP-558S solid dispersion against a figure of 405/500 ug/h/ml for the conventional tablet



-21 Solid dispersions were made with weight ratios of 1:1, 1:2, 1:3, 1:4

and 1:5 bical utam de: HP-55S. These were tested in the in vitro dissolution

test, andwOhe/0s®sults are presented in Fig. 3. A conventipematBoRioe&l ut am de

tabl et fornulation was included for Qgparison. 5 As Fig. 3 shows, for al
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convent ilan#ro DisselyonTestor nul ation. In addition, Crax for the HP-55S solid
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bi cal ut airheative % aWeyanoid: fu tdcTetrlHBoﬁ'Sﬁ(Lﬁﬂhb@pﬁér@mﬂlﬂioﬁyl)lzh@drwytll t he
conventional tablet fornulation (for variability/total AUC, conpare a

fi gures aretRypropsme-mteluidide igleasedre Fimesaishg swp forgiudasions peshios gspmemntianali gur e
of 405/ %%gxgqgézmlt%uieqléblgn%nﬁﬁm{gﬂt Af %?é. 5 sﬂg\k?,tthc solid dispersion according to the

invention, which had 100% of the R-enantiomer, displayed enhanced drug release compared

to the conventional formulation. The enhancement was similar to that achieved by the
bicalutamide solid dispersion.

20 (ii) Ata 1:1 ratio

The protocol in part (i) was followed, with the exception that the drug : HP55S ratio
for both formulations was changed to 1:1.

In vitro Dissolution Test

The test was performed following the protocol above. Figure 6 shows a comparison of
25 cumulative % 4’-cyano-a.’,0.",0. - trifluoro-3-(4-fluorophenylsulphonyl)-2-hydrox y-2-
methylpropiono-m-toluidide released v. time for the two formulations with a 1:1 ratio. Again,
both solid dispersion formulations displayed enhanced drug release compared to the
conventional formulation. Indeed, the formulation according to the invention achieved 100%
of drug in solution and supersaturation was maintained over the 60 minute test (ie, no drug
30 precipitation was observed).

Enhancement of storage stability provided by the R-enantiomer

Solid dispersion formulations were prepared as in part B(i) above (ie, having a 1.3
ratio of drug : HP35S).
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As the results show, no crystallinity was detected after 3 months when the formulation

according to the invention was stored under any of the conditions, indicating the superior

stability of the formulation. With the bicalutamide (R/S-) formulation, however, the

formulation was less stable, as indicated by the presence of crystallinity. The presence of

crystallinity in the R/S sample stored at 40°C/75%RH corresponded with a reduction in the

15 dissolution performance of the formulation when tested after 3 months of storage.



Enhancenent of storage stability provided by the R-enantioner Solid

di spersion fornul ati ons were prepared as in part B(i) above (ie, having a
1:3 ratiwooB/osysg : HP55S). WO 03/ 032950 PCT/ GB02/ 04621 PCIR;BIb@4@M Or age
stability of the fornulations was assessed using X-ray diffraction (XRD)

as follows. The formul ati ons were pl ac24l-i n seal ed gl ass anber vials and
stored at the follow ng conditions, 4C, 25C 60%H, 50C and 40C 75%H ( RH,
rel ati veChaiM$:ty) for three nonths. After three nonths the sanples were
removed and anal ysed by XRD (X-ray 5 diffraction) to determ ne the presence
or absence of crystallinity. The results are presented in the follow ng
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conditions, indicating the superior stability of the fornmulation. Wth the
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as indica b rese of cr taI linity. The presence of
crystal |t wa‘fgie ?/Srinlt =0 gﬁﬁ% Ea"élf’ Bd at 40C/ 75%H corresponded with a
reduction in the 15 dissolution performance of the formul ati on when tested

after 3 nonths of storage. WO 03/032950 PCT/ GB02/ 04621
2. The formulation according to claim 1, wherein the enteric polymer is selected from

10 the group consisting of: hydroxypropyl methylcellulose acetate succinate (HPMCAS),
hydroxpropyl methylcellulose acetate pthalate, hydroxypropyl methylcellulose acetate,
hydroxypropyl methylcellulose succinate a methacrylic acid copolymer, polyvinyl acetate
phthalate (PVAP), cellulose acetate phthalate (CAP), methylcellulose acetate phthalate, ethyl
cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate, hydroxypropyl

15 methylcellulose phthalate (HPMCP), cellulose proprionate pthalate, hydroxypropyl cellulose
butyrate pthalate, hydroxypropyl cellulose acetate pthalate succinate, hydroxypropyl
methylcellulose trimellitate, cellulose acetate trimellitate (CAT), methylcellulose acetate
trimellitate, ethyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate,
hydroxypropyl methylcellulose acetate trimellitate, hydroxypropyl cellulose acetate

20 trimellitate succinate, cellulose proprionate trimellitate, cellulose butyrate trimellitate,

cellulose acetate terepthalate and cellulose acetate isopthalate, or any combination thereof.

3. The formulation according to claim 1, wherein the enteric polymer is selected from

the group consisting of: HPMCP grade HP-50, HPMCP grade HP-55, HPMCP grade HP-55S,
25 HPMCAS grade AS-LF, HPMCAS grade AS-MF, HPMCAS grade AS-HF, HPMCAS grade

AS-LG, HPMCAS grade AS-MG, HPMCAS grade AS-HG, methacrylic acid copolymer

grade A and methacrylic acid copolymer grade B, or any combination thereof.
4. The formulation according to claim 1, wherein the enteric polymer is selected from -
30 the group consisting of: HPMCP grade HP-55S, HPMCAS grade AS-LG and methacrylic

acid copolymer grade A.

5. The formulation according to claim 1, wherein the enteric polymer is HP-55S.
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HPMCAS grade AS-HF, HPMCAS grade AS-LG HPMCAS grade AS-M5 HPMCAS grade

AS-HG nethacrylijc acid, copol yner rade A and nethacrylic acid copol yner
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pol ymer is HP-555. WO 03/032950 PCT/ GB02/04621 -25 6. A pharmaceuti cal

f or mul atdolia déspeBidnsdongpridingCyi@nrria‘poB/med hating b IpKQf@nd3 (el6, wherein greater than

50% of the 4 -cyano-a’,a",0."-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide is in the form of the R-enantiomer.

20
10. The dose according to claim 9, wherein the enteric polymer is as defined in any one

of claims 2 to 5.

11. The dose according to claim 9 or 10, wherein the weight ratio of 4’-cyano-o’,a",0."-
25 trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide : enteric
polymer is from 1:0.25 to 1:10.

12. The dose according to any one of claims 9 to 11, wherein the solid dispersion
comprises a wetting agent.

30
13. The formulation or dose according to any of the preceding claims wherein 260%,

270%, >280%, 285%, 290%, 295%, 298% or 299% of the 4’-cyano-o.’,o",o -trifluoro-3-(4-



f I uor ophenyl sul phonyl ) - 2- hydr oxy- 2- net hyl propi ono-mtoluidide in solid

di spersion with HP-55S enteric polyner, wherein greater than 50% of the
4' - cyano-wo,/03msetrifl uoro- 3-(4- PCT/GB02/04621
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15

17. The solid dispersion according to claim 15 or 16, wherein the solid dispersion

comprises a wetting agent.

18. The solid dispersion according to any of claims 15 to 17, wherein 260%, >70%,
20 2>80%, 285%, 290%, 295%, 298% or 299% of the 4’-cyano-o’,0",0. - trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided in the form of

the R-enantiomer.

19. The solid dispersion of any of claims 15 to 18, wherein at least 30%, 40%, 50%,
25 75%, 90%, 95% or 99% of the 4’-cyano-a’,a",0"-trifluoro-3-(4-fluorophenylsulphonyl)-2-

hydroxy-2-methylpropiono-m-toluidide is in amorphous form.

20. A method for treating prostate cancer and/or reducing the risk of prostate cancer in a

patient comprising administering to a patient in need thereof of a pharmaceutical formulation
30 comprising 4’-cyano-o.’,0.",0. -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-

methylpropiono-m-toluidide in solid dispersion with an enteric polymer having a pK, from 3

to 6, wherein greater than 50% of the 4’-cyano-a’,o.",a"-trifluoro-3-(4-
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20
23. A method for enhancing the storage stability of 4’-cyano-a’,a’,0 -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in solid dispersion with an
enteric polymer having a pK, from 3 to 6, wherein at least 50% of the 4 -cyano-o’,a’,0"-
trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is in

25 amorphous form, comprising use of 4’-cyano-a’,a’,0. -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide wherein greater than 50%

is in the form of the R-enantiomer.

24, A method for preparing a pharmaceutical formulation comprising 4’-cyano-o.’,o.",0.'-
30 trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide with reduced
inter-patient variability in plasma concentrations of 4’-cyano-a’,a", o’ -trifluoro-3-(4-

fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide and/or increased



conprising an enteric polynmer having a pKa from3 to 6, wherein greater
than 50% of the 4' io
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4' - cyand6a' , a'Tha'method aqg:grdjngto(amy of claims 20 to 25, wherein the weight ratio of 4°-
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nmet hyl propi ono-mtoluidide in the patient conprising formng a solid
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fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided in the form of

the R-enantiomer.

29. The method according to any of claims 20, 21 and 23 to 28, wherein at least 30%,
25 40%, 50%, 75%, 90%, 95% or 99% of the 4"-cyano-o.’,at",0 -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is in amorphous form.

30. Use of 4’-cyano-o’,a",a’-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide in solid dispersion with an enteric polymer having a pK; from 3

30 to 6, wherein greater than 50% of the 4’-cyano-a’,a’, " -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided in the form of

the R-enantiomer, in the manufacture of a medicament for treating prostate cancer and/or
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33. Use of an enteric polymer having a pK, from 3 to 6 in solid dispersion with 4’-

cyano-o,o’,o - trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-

20 toluidide, wherein greater than 50% of the 4’-cyano-a’,a",0"-trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided in the form of
the R-enantiomer, in the manufacture of a pharmaceutical formulation administrable to a
patient, for enhancing the storage stability of the 4’-cyano-o’,a",0. - trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in the formulation in

25 addition to increasing the bioavailability of 4’-cyano-o’,o.",0. -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in the patient and/or
reducing inter-patient variability in plasma concentrations of 4’-cyano-o’,a",0."-trifluoro-3-(4-

fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide.
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