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BACKGROUND TO THE INVENTION

Bicalutamide, a non-steroidal anti-androgen, is the racemate of 4’-cyano-o”,o",00"~

trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide.
Bicalutamide is known by the AstraZeneca trade name CASODEX . EP-100172 discloses
25  4’-cyano-o,0,0 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-#-
toluidide (named in EP-100172 as 4-cyano-3-trifluoromethyl-N-(3-p-fluorophenylsulphonyl- |
2-hydroxy-2-methylpropionyl)aniline) as the gh compound listed in the table in Example 6.

The corresponding structure is shown in formula I:-



OH NC NH-CO ~CH2 S02 & F3C CH3 1 Bicalutam de can be used to conbat
prostate cancer. The properties and useful ness of bicalutam de as an
ant i - andrwgen/omoe been reviewed in B J A Furr et al., U @CogRo20986, 47
(Suppl. I'A), 13-25, and GJ C Kol venbag gt al., Urology, 1996, 47 (Suppl.
lA), 70-79. 4" 5
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made to Tucker and Chestefton, em 31, pp 88 (1988). 10 The
chem cal synthe5|qu3 racem c 4'-cyano‘% sa',a -trifluoro-3-(4-
quorophenyIsquhonyI) 2- hydr oxy- 2- nethylproplono mtol uidide is described
in US4636505, and this disclosure is incorporated herein by reference. The
R-enantioner may be obtained by the resolution of enantioners fromthe
racemate or resolution of precursors oflthe enantioners wusing fractional
crystallisation or chromatographic separation of diastereoneric esters of
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Chesterton reference cited ove di scl oses the chromat ographi c separation

of the fRaaHEMSS, aqﬂ%rﬁnwmaéem beskienarchestertony.h ddeda Chem, 31,-ppr88P188dr o- 3- (4
quorophggﬁgfulphonyl) 2- hydr oxy- 2- met hyl pr opi ono- mt ol ui di de. The net hod
i nvol ves e’ 25 chromat ographi c separation of R-canphanoyl esters of the

racermt e and ThetKenti¥alrsghthesis obfademie” @g&n@a ,b0ot-beflfdro-3nd- S-enantl orrers
This disclosure is incorporated herein by reference specifically

provi de Hnorophengisulphionyl) @rhyalrerst hrogthof prepicapmi-trjuidide lsd%sntlerléS%&ﬁSQ%e in
the pr e&lﬁﬂt}us' d]élc?gstu i mcy\%orgt/eg %Qre%zby %}ng# QZ/T%%%gnantlomer may be obtained by

the resolution of enantiomers from the racemate or resolution of precursors of the enantiomers

using fractional crystallisation or chromatographic separation of diastereomeric esters of

15 chiral acids. Other methods will, however, be evident to the skilled addressee using routine
techniques for the preparation of enantiomers. For example, the R-enantiomer may be
prepared by simple crystallisation and chromatographic resolution (see, for example, Wilen
and Lochmuller, “Tables of Resolving Agents”, J. Chromatography, 113, 283-302 (1975) and
E L Eliel, Stereochemistry of Carbon Compounds, McGraw Hill (1962)). Another method

20  involves resolution of the carboxylic acid precursor, 3-(4-fluorophenyl)-2-hydroxy-2-
methylpropanoic acid, by fractional crystallisation of diastereomeric salts with chiral amines.
The Tucker and Chesterton reference cited above discloses the chromatographic separation of
the R-and S- enantiomers from racemic 4"-cyano-o.’,o", -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide. The method involves the

25  chromatographic separation of R-camphanoyl esters of the racemate and their hydrolysis and
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.
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sur gdcal thealstig.ati on) . As anot her advantage, it would al so be desirable to

reduce inter-patient variability in , ) . ,
guch increase bioavallablﬁty could be useful in enabling a reduction in the daily dose

of 4’-cyano-o.’,0.",0. -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-
toluidide required to achieve the same level of bioavailability seen with a conventional
formulation.

25 A possible benefit of achieving relatively higher bioavailability could also be the
ability to extend treatment to more advanced 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.’,o.",0. - trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide as a monotherapy (ie, not

30 in combination with LHRH analogue therapy or surgical castration).

As another advantage, it would also be desirable to reduce inter-patient variability in
‘plasma concentrations of 4’-cyano-o”,o",0 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-

2-methylpropiono-m-toluidide as a result of reduced inter-patient variability in the absorption
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temperature of at least 100°C measured at 50% relative humidity.

The present invention aims to improve upon the conventional formulation of
20  bicalutamide (racemic 4 -cyano-o.’,0.",0. ~trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide) by increasing the therapeutic potential of 4 -cyano-o”,at”,0"-
trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide as discussed
above.
The present invention aims to provide a 4’-cyano-o.’,0" 0t -trifluoro-3-(4-
25  fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide formulation having
enhanced storage stability.
SUMMARY OF THE INVENTION

The present invention fulfils at least one of these aims by providing a pharmaceutical

formulation for mucosal administration to a patient, the formulation comprising 4'-cyano-

30 o000 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in a
solid dispersion with PVP. In one embodiment, >50% 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.



formul ation for mucosal adm nistration to a patient, the fornulation
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patient; or (b) treating and/or reducing the risk of prostate cancer in the
patient. As efl ai ineckasibgltimhioawdakiliigoftdieyrsh’ af aptrdbiad-E-@ancer i ncl udes
reducing_the ris f re-qccurrence of 20 prostate cancer. In addition, the
i nventi oﬂuwep%&néEUﬁJélOM&Z@élrw-iwthyr‘l.prgmorlernﬁr%é@iﬂa) HeiiafiRntaor cyano-
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pat i ent shelbwr redecing ihegiskmiferostpacaneat invladesldtiding the mishlod seveconomnendfr at i ons
of 4 -cyano-g ,a ,a -trifluoro-3-(4 25

fl u&%ph@ﬁ‘?ﬁa 12BH8ny! ) - 2- hydr oxy- 2- met hyl pr opi ono-mtol ui di de. In one
embodi ment,  In addition, the invention relates to the use of PVP in solid dispersion with 4’-cyano-

o,0 o’ -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in
the manufacture of a medicament mucosally administrable to patients, for reducing inter-
patient variability in plasma concentrations of 4’-cyano-a’,.",o"-trifluoro-3-(4-

25  fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide. In one embodiment,
>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.

Furthermore, the invention relates to the use of PVP in solid dispersion with 4’-cyano-
o’,o o -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in

30 the manufacture of a pharmaceutical formulation, for enhancing the storage stability of the 4"~

cyano-o.’,0.” 0" -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-

toluidide in the formulation. In one embodiment, >50% of the 4 -cyano-a’,o", 0 -trifluoro-3-



>50% of the
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Key:-
Diamonds - conventional bicalutamide tablet formulation
Triangles - PEG4000
25 Rectangles - PVP
Crosses - PLA:PEG [2kDa:2kDa]

Fig. 2 Dissolution of bicalutamide from solid dispersion formulations (50mg
bicalutamide in 900ml of media) with or without SDS.
30
Key:-
Circles - with 5% SDS
Squares - without SDS -
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Triangles - conventional bicalutamide tablet formulation

Fig. 4 Dissolution of bicalutamide and pure R-4"-cyano-o.",o",o" -trifluoro-3-(4-

15 fluorophenylisulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide from solid
dispersion formulations (50mg 4’-cyano-o.’,0.", o -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in 900ml of
media, 1:1 drug : PVP ratio).

20 Key:-
Diamonds - bicalutamide
Squares - R-4"-cyano-o’,o",0"-trifluoro-3-(4-fluorophenylsulphonyl)-2-
hydroxy-2-methylpropiono-m-toluidide
Triangles - conventional bicalutamide tablet formulation
25

DETAILED 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

therapeutic potential of 4’-cyano-a.’,o.",0.’-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-
30  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",0 -trifluoro-3-(4-

fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide and a decrease in inter-
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K-valgie opployicBlRyNeiheubRhoN@ideht andl 2 vaseo-pkeroBdRene pdlyder.0P0p i#5 30 000
399 gtgfeﬂ go 1 80%6000

30 50 000 60400 O
available in various grades as shown in the following table.

K-value Approximate Molecular Weight
12 2500

15 8000

17 10 000

25 30 000

30 50 000

60 400 000

90 1 000 000

120 3 000 000

In one embodiment, the present invention uses PVP having a K-value <90. For
example, the PVP has a K-value range <60, or <30, but 215, 217 or 225. In one example, the
K-value is selected from 25, 17, 15 and 12.

20 In one embodiment, the 4’-cyano-o.”,o.",a -trifluoro-3-(4-fluorophenylsulphonyl)-2-
hydroxy-2-methylpropiono-m-toluidide is in a solid dispersion with at least one PVP polymer.
Thus, it is contémplated that a mixture of two or more PVP polymers differing in K-values
can be used.

A preferred ratio of 4’-cyano-o.’,o",o. - trifluoro-3-(4-fluorophenylsulphonyl)-2-
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Further discussion of wetting agents appears bel ow. One aspect of the
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aspect of the invention provides dai ly pharnaceuti cal dosée of 4' - cyano-
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i
4' - cyanoP¥P,aad >80% ofi tht d6cyand-of 4”00 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-

20  methylpropiono-m-toluidide is provided in the form of the R-enantiomer. In one
embodiment the dose comprises 25 to 600mg of 4"-cyano-o’,a” o -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide.

Preferably, the dose comprises 1500, 1250, 1000, 800, 700, 600, 500, 450, 400, 300,
200, 150, 125, 100, 75, 50mg, 25, 15 or 10mg of 4'-cyano-o.’,o.",0. -trifluoro-3-(4-

25  fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide. In one example, the dose
comprises 150 or 450mg of 4'-cyano-o.’,0.",0 -trifluoro-3-(4-fluorophenylsulphonyl)-2-
hydroxy-2-methylpropiono-m-toluidide.

In most countries, the conventional once a day dose of Casodex™ is 50mg
(Casodex50), when used in combination with LHRHa for the treatment of metastatic prostatic

30  cancer or 150mg (Casodex150), when used as monotherapy in the treatment of locally
advanced prostate cancer. With an average half-life of about seven days, it generally takes
between one and two months before a patient attains the optimal steady state concentration of

the drug in the blood/plasma, which is on average about ten times higher than that after the
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' Loading dose 4x the BE dose: steady state achieved after about 3 doses.
Loading dose 6x the BE dose: steady state achieved after about 2 doses.
Loading dose 10x the BE dose: steady state achieved after about 1 dose.

According to a further aspect of the invention there is provided a method of treating a

25  patient suffering from prostate cancer comprising administering to the patient one or more
loading doses of 4"-cyano-o.’,a",0"-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide in a solid dispersion with PVP, followed by daily maintenance
doses of 4’-cyano-a’,o",o - trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide, optionally also in a solid dispersion with PVP.

30 By maintenance dose we mean a dose that is approximately (+/- ca25%) bioequivalent
with conventional Casodex (i.e. Casodex50 or Casodex 150, or doses therebetween). By
loading dose we mean a dose that is at least 2-fold greater than the maintenance dose. In

separate examples the loading dose could be 3-fold, 4-fold, 5-fold, 6-fold, 8-fold, or 10-fold
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conpri si DGnethylpropiono-m-toluidide in a solid dispersion with PVP.

4' -cyano-a',a ,a -trifluoro-3-(4-fluorophenyl sul phonyl)-2-hydroxy-2
net hi;i pr opi onddditioppl Axgirdwits may be gicluded i giefamaHatigrn ¢ . Forrpxamplen gre
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successi ve daily doses of conventjonal Casodex50, or a BE_dose of the novel
f or mul at PERNEI ngsHiEgIpigorganic salts, cellulose derivatives (e.g. microcrystalline cellulose,

£ ool S SRR S shhyprgareTyLou phory ) oo
exci20 ent s nmafuitable binbed éntlude, fdrexhmpleylaatos@stanchesionedified stakesypbgars,t he
gum acacia, gum tragacanth, guar gum, pectin, wax binders, microcrystalline cellulose,
methylcellulose, carboxymethylcellulose, hydroxypropyl methylcellulose, hydroxyethyl
cellulose, hydroxypropyl cellulose, copolyvidone, gelatin and sodium alginate.
Suitable disintegrants include, for example, crosscarmellose sodium, crospovidone,
25  polyvinylpyrrolidone, sodium starch glycollate, corn starch, microcrystalline cellulose,
hydroxypropyl methylcellulose and hydroxypropy! cellulose.
Suitable lubricants include, for example, magnesium stearate, stearic acid, palmitic acid,
calcium stearate, talc, carnuba wax, hydrogenated vegetable oils, mineral oil, polyethylene
glycols and sodium stearyl fumarate.
30 Additional conventional excipients which may be added include preservatives,
stabilisers, anti-oxidants, silica flow conditioners, antiadherents or glidants.

Other suitable fillers, binders, disintegrants, lubricants and additional excipients which

may be used are described in the Handbook of Pharmaceutical Excipients, 3rd Edition; The



formul ati on or dose may conprise one or nore fillers, binders,
disintegrants and/or lubricants. Suitable fillers include, for exanple,

| act ose, wWOgang09s: ar ches, nodi fied starches, mannitol, soPOITtGR02/01430r gani C
salts, cellul ose derlvatlves (e.qg. nlcrqg%ystalline cel lul ose, cellulose),
cal cium sul phate, xylitol and | actitol Sui t abl e binders include, for
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met hyg ce}nkmlyﬁﬁ@plaﬂ@ nbmlamé%ﬁw'pré‘s@ﬁd iHhLR S0 @detﬂalswl uha F%%}Eﬁl IeRgh yde,
for exanpl e, 'nagnesi um stearate, “stearic aC|3 palmiticd ac Al'clum
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onvent | onal BRSRe v S ey Wi e pienstl Renadiouit ecbin idop bareient of
stabili sgle%mﬁﬂgﬁdrp@gdjﬁat S, sili ca fl ow condi tioners, antiadherents or
glidants. OQther suitable fillers, binders, disintegrants, |ubricants and
addi ti onal exBre@r@bivsomranoremerﬁemls@cpreﬂeet deacmdyatiof 2hta 409 bt lof of
Phar jpace fcaI gx nts 3rd Edition; The WD 02/080902 PCT/ GB02/ 01439
-12 H"\? Ay 8 of I ndustri al Phar macy, 3rd Edition 1986;

Phar rraceut l caPremﬁageoﬁerrfﬁore HItegrvxd QN bEPALERGE HA beSuntdTd t6doYd, aRd 1995;
Rem ngton' s Pharmaceuti cal SC|ences 20th Edition 2000. Preferably, the
4' - cyanoesgeciatly 4to 674 iy weight o-the farmudatiopweAgses ul phonyl ) - 2- hydr oxy-2- 5

oot or bl y 11 oy bt AL ERRRpic  p) oBR 4Bl Phinden e WierlT O

of the soddsth sihdqres sillemandRy @Eﬁteghiny Tosiealyrtherosmbihed bbentwilfilleR®igfeeaht in

an anpunt, of 1 to 70% by ht of the fornulation or dose. Preferably,
one Bt ndisEeErHY PRPHpGS) f%@xw@@ehfo 99% by weigh of therfopnylatioroon,dose-wei ght of
10 the for mul r 0 Il be
present in anﬁae'}cr%g%l %O%q? i@%r/?cra lle geglglgtllﬁgﬁgm%é%/o {0\;\%9 of the

f or nul at espacially dlos 2% by weight of the formulatlon or dose.
Preferably, one or more wetting agents will be present in the solid dispersion in an
amount of 0.1 to 5% (eg, 1 to 2%) by weight of the solid dispersion. The presence of a

20  wetting agent provides a further enhancement of the increase in therapeutic potential achieved
with the present invention. Examples of suitable wetting agents include sodium dodecyl
sulphate (sodium lauryl sulphate); docusate sodium; polyoxyethylen sorbitan fatty acid esters,
eg polysorbates 20, 40, 60 and 80; polyoxyethylene castor oil derivatives, eg Cremophor
RH40™; and poloxamers.

25 Methods for preparing solid dispersions are known in the art and typically comprise
the steps of dissolving the drug and the polymer in a common solvent and evaporating the
solvent. The solvent can be routinely selected according to the polymer used. Examples of
solvents are: acetone, acetone/dichloromethane, methanol/dichloromethane, acetone/water,
acetone/ethanol, dichloromethane/ethanol or ethanol/water. Methods for evaporating solvent

30  include rotary evaporation, spray drying, lyophilisation and thin film evaporation. Other
techniques may be used such as melt extrusion, solvent controlled precipitation, pH controlled

precipitation and supercritical fluid technology.



It wll be appreciated that a particul ar excipient may act as both a binder
and a filler, or as a binder, a filler and a disintegrant. Typically the
conbi ned wowangovef filler, binder and 15 disintegrant coRpETiGEN2/01430r
exanple, 1 to 90% by weight of the formuygation or dose. Preferably, one or
nmore lubricants will be present in an ambunt of 0.5 to 3% and especially
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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
formulation would be chosen by the skilled addressee according to the route of

25  administration.

The 4’-cyano-o.’,0.",0 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide is useful to provide an anti-androgenic effect, in that this
compound blocks androgen activity in a patient. The anti-androgenic effect is useful for
treating cancer, for example prostate cancer. Particular examples are advanced prostate

30  cancer and early prostate cancer. The anti-androgenic effect may be useful for prophylaxis, in
order to reduce the risk of prostate cancer occurrence in patients or re-occurrence (eg,
following prostatectomy or radiation therapy aimed at curing the patient). This could be

especially useful in men genetically pre-disposed to prostate cancer. Conventional methods
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20 EXPERIMENTAL

A: Comparative Examples

The following examples are not according to the present invention, but are included to
provide a suitable context for the interpretation of the examples according to the present
invention (see section B).

25  In Vitro Assessment of Various Solid Dispersion Formulations

The inventors prepared a formulation of a solid dispersion of bicalutamide (racemic
4'-cyano-o.",0.",0. - trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-
toluidide) with a representative PVP polymer (in this case PVP K-25) and compared this
against solid dispersions using several different polymers with bicalutamide. A conventional

30  bicalutamide tablet formulation was also included for comparison. The formulations were
assessed for an improvement in therapeutic potential using an in vitro dissolution test.

Each formulation had a weight ratio of bicalutamide:polymer of 1:5. The following

polymers were used to produce solid dispersions:- polyethylene glycol (PEG) 4000,



I n one enbodi nent of the fornulation or dose, > 50% > 60% > 65% > 70%
> 80% > 85% > 90% > 95% > 98% or > 99% or thereabout of the

4' - cyano-wo,0/08@02 tri fl uoro-3-(4- 10 PCT/GB02/01439

f I uor ophenyl sul phonyl ) - 2- hydr oxy- 2- net hyﬁr opi ono-mtoluidide is provided
in the form of the R enantioner. In a preterred enbodi nent, 100% or
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Di spersion Formul ations Solid di sperS| ons having a 1:5 ratio by weight of
bi cal ut aAi detRsddlpspecd Eypmy  phyagtples were then removed with a plastic syringe at 5, 10,

20, 30, 45 and 60 minutes. Each sample was centrifuged (14,000rpm) at ambient temperature

20  for 15 minutes and then analysed by HPLC using the following conditions:-

Eluent: 58% ACN/42% water/0.2% formic acid
Column: 15cm Luna Sum, 3mm id column (with guard)
Detection wavelength: 270nm
25  Flow rate: Iml/min
Temperature: ambient
Injection: 10ul
Retention time: approximately 2 minutes
30 Figure 1 shows 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 PVP
solid dispersion and supersaturation was maintained over the 60 minute test (ie, no drug

precipitation was observed). Compare this against the results for the PLA:PEG solid



5 as follows. 0.5g of bicalutam de and 2.5g of polymer were wei ghed
directly into a 250nm round bottom flask and di ssolved in 80nl of

acet one: dwohkoswnet hane (3:1). The solvent was renoved ORCA/GRIALIABY
evaporator or by spray drying. The formHation was placed in a vacuum oven
and dried under high vacuum at 40C for 24 hours. 10 The formul ation was
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I nj ect i of)_| OWithoweSd%t i on time: approximately 2 mnutes 30 Fi gure 1 shows
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e P [ [

formul ation 000 I d di spersion also was nmuch inferior to the
PVP fornt)at i eith S9n8DSor mer achi eving only approxi mately 50% of

bi Ca4 g tam de b%g%? SﬁStSI Wwas a];dcc)i{ad o idO?lﬂro?tttileos'olvent mixture, Acetone/Dichloromethane
(3:1). Complete dissolution was achieved by stirring and heat. The solution was cooled before
the addition of 3.0g of drug (bicalutamide) and 9.0g of PVP K-25 polymer complete
dissolution was achieved with stirring. The solution was delivered to the spray dryer and the
solvent removed. The product was a free flowing white powder.

20  Invitro Dissolution Test

The test was performed following the protocol above. Figure 2 shows a comparison of
cumulative % bicalutamide released v. time for the two formulations. As Fig. 1 shows, for
solid dispersions having a 1:3 ratio by weight of bicalutamide:polymer.
the formulation including SDS displayed enhanced bicalutamide release compared to the

25  formulation that did not include SDS.
B: Examples in accordance with the invention

Enhancement of therapeutic potential provided by the R-enantiomer
(i) Ata 1:3 ratio

A solid dispersion was made that had a 1:3 ratio by weight of R-4"-cyano-o.’,ot",0."-
30 trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide (100% of the
R-enantiomer): PVP K-25 polymer. Production was by a spray drying method for solvent
removal with 5% sodium dodecyl sulphate (SDS) as a wetting agent. A second solid
dispersion was also made by a spray drying method with 5% SDS, but this solid dispersion



Enhancenent of Therapeutic Potential Using A Wetting Agent 5 Solid

di spersions were prepared using a spray drying nethod for solvent renoval
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a wetting sggeDissofutetTed solid dispersion was al so nmade by a spray drying
met hod wi th 5% SDS, but this saolid dispersion WO 02/080902 PCT/ GB02/ 01439
-17 15 The test was performed following the protocol above. Figure 4 shows a comparison of

cumulative % 4’-cyano-o.’,0",0t -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-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. Note, however, that at the 1:1 ratio the formulation according to

20  the present invention displayed a release profile that was enhanced when compared with the
bicalutamide solid dispersion. 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 precipitation was observed).

Thus, provision of the drug (4"-cyano-o’,0",0 -trifluoro-3-(4-fluorophenylsulphonyl)-

25  2-hydroxy-2-methylpropiono-m-toluidide) in the R-enantiomer form according to the
invention, particularly where 100% of the drug is in the R-form, provides an additional drug
dissolution advantage. Provision of the R-enantiomer generally gives a higher percentage
drug dissolution (eg, determined as % drug dissolved after 60 minutes in the in vitro
dissolution test described above) than another solid dispersion that is identical but for the

30  provision of a significantly higher proportion of the drug in the S-form (but where the total
proportion of drug : PVP remains the same). The advantage is most evident as one increases
the total proportion of drug : PVP in the formulation (eg, for proportions of 1:0.25 to 1:<3).
Thus, for a 1:1 drug:PVP ratio, one finds a higher percentage dissolution of drug after 60
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R- enant ifpgeT generat [Y€S & (mgtfer_pergentage drug di ssol ution (eg,
determ ned as % drug dissolved after 60 mnutes|in the in vitro
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identical but for the |30 provision|of a significgantly higher proportion of
the drug i n the S-fornpfybowRer e tthe tot@al praoportion of drug : PVP
remai ns |the sane). Theg advantage i § nost evident as one increases the
total prlfoportion of drjgg.c¢ PVP i n the forﬂml atron (eg, for proportions of
1:0.25 tlo 1:<3).
40°C/75%RH N
1:3 Initial X
(R- drug) 4°C X
25°C/60%RH X
50°C X
40°C/75%RH X
X =no crystallinity
15 \/ = crystallinity

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 under all of the experimental conditions, as indicated by the



Thus, for a 1:1 drug: PVP ratio, one finds a higher percentage dissolution
of drug after 60 WO 02/080902 PCT/ GB02/01439 -18 mnutes in the in vitro
di ssol ut iwp oeesoni th a solid di spersion conprising 100% ®@CTtGBRO2R1439
enantioner as conpared to a solid disperggon containing the racemate. The
advantage is also expected to be achieved with other fornulations of the
i nvention where > 50% of...t he dru d the R-form
EnhancenBRoIGF SRR alE: dberen e Tuligly Bife RIS sl Pasqvin o
di sper si gauésnimltad HRSSuNEH @rmaﬁdeetff tleeSfomumaaﬁ wiREh lesREQYer § hdntiadti Ng a
1:3 ratio of drug : PVP). The storage stability of the fornulations was
assessedStQ@lgﬁgnd@rraélwoéiﬁﬁlfOﬂ&ct| on (XRD) as follows. The formnul ati ons were
pl aced in seal ed gl ass anber vials and stored at the 10 foll ow ng
conditions, 4C, 25C/ 60%RH, 50C and 40C/ 75%H (RH, relative humdity) for
three nonths. After three nonths the sanples were renoved and anal ysed by
XRD (X-ray diffraction) to determ ne the presence or absence of
crystallinity. The results are presented in the follow ng table.

Drug: Pol yner Storage Three nonths ratio condition XRD 1:3 Initial X
(R/F'S- drug) 4C 25C/60%:H 50C 400/ 75%RH 1:3 Initial X (R drug) 4C X 25
C/609%H X 50C X 400 759%RH X X = no crystallinity 15 = crystallinity As
the results show, no crystallinity was detected after 3 nonths when the
formul ation according to the invention was stored under any of the
conditions, indicating the superior



stability of the fornulation. Wth the bicalutamde (R'S-) fornulation,
however, the formnulation was |ess stable under all of the experinental
condi ti orwQ 0a®8ai9nzli cat ed by the WD 02/ 080902 PCT/ GB02/ 01422T/GRIQ/0p13esence
of crystallinity. The presence of crystajjinity in the R'S sanple
corresponded with a reduction in the di'ssolution performance of the
formul at | Pn when tested after 3 nonths of storage under all conditions. WO
02/ 08090@-3!@?/ GB02/ 01439 -20- Caims 1. A pharmaceutical fornulation for
mucosal adm nistration to a patient, the fornulation conprising
4' -cyano-a',a',a' -trifluoro-3-(4-fluorophenyl sul phonyl)-2-hydroxy-2 5
met hyl pr bpifopearmacaitigeldfodauliatiomfos hucdsal iadménisiiagionwd & patiRvi, th formulation
. ) . . . . o
A i g P054h 2. b B oA o) SL 255 8 F L he
a', a's &' mhinyidabRo-A-fofuifildd @5 QRARNNLSH:BR YA Py - hydr oxy- 2- met hyl pr opi ono-m
-tolui diréle h:ysﬂrH%r o(\)/i 1ded 1i n the forn11ip\7)é1cf 1?lthelR-enanti oner. 10 3. A daily
phar maceuti cal dose of
4'-cyanosza',a ,a -trifluoro-3-(4-fl.uorophenyl sul phon - i
> hyor oxy 2 Rtrgrestisel BRBSp AR TheEota PSR o B pat i ent
I/\ﬁr tr ea?h&g&gﬁglﬂ%dg%h@,sdfﬂefds r?]%lezlgﬁul?ggngrléﬁ-g?&&%gl—@t—ﬁeﬂ:@ﬂ)?@ﬂioﬁd]mt-éaﬁli@laé ent,
erein the

4' - cyanopravided jmthetforrh lofitheR-8rdndiofetior ophenyl sul phonyl ) - 2- hydr oxy-2 15
met hy| propi ono-mtoluidide in a solid dispersion with PVP. 4. A daily
phar aceuti cal dose of
4' - cyanos a’'A gxiiPehahl s b Td RS 1 (VRN -
2- vt oy 2 B R B AL O e aorophenylipiohonyl- ¢ o0,
of the 42-hydspap@-methyfpropiatie-t-ioldidide exuBosally administrable to a patient for treating
-(4- - 2- -.2- [ -m 20 tol uidide bei
o oot oA RESRL kR h Sl BB Bl e o S
2,01 the1 Spscs 64 Lyahdlod oPlor A6l GpeBY Ishiphbnyt 2 Y ARGy -2+ &'
- (4-18 uomethlygnypisnd-phrhyitide 2n hyaiddiypezsior it B R pi ono- m t ol ui di de:  PVP by
weight is from1:0.25 to 1:10. 25 6. The fornul ation or dose of claimb5,
wherein the ratio of 4'-cyano-a',a',a' -trifluoro-3-(4- _
&Lfg[}?pr‘g”%l %U}I& )}Pa%hééu%'cmd&%fyzt'%y%ﬁ&-@y,'ocp,wl?hﬂ&&b@-649hﬁ8r8b1%%ylsﬁl\6ﬁoﬁ9’1)-

2-hydroxy-2-methylpropiono-m-toluidide as claimed in claim 3, wherein >50% of the 4"-

cyano-o.’,0.”,0t -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-

20  toluidide being provided in the form of the R-enantiomer.

5. The formulation of claim 1 or 2 or the dose of claim 3 or 4, wherein the ratio of 4"-cyano-
o’,o" o -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide:
PVP by weight is from 1:0.25 to 1:10.

25
6. The formulation or dose of claim 5, wherein the ratio of 4"-cyano-o”,o”,a -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide: PVP by weight is 1:>3 to
1:10.

30 7. The formulation or dose of any preceding claim, wherein the solid dispersion includes a

wetting agent.

8. The formulation or dose of claim 5, wherein the ratio of 4"-cyano-o.",o”,0 -trifluoro-3-(4-



1:10. 30 7. The formul ation or dose of any preceding claim wherein the
solid dispersion includes a wetting agent. 8. The fornul ation or dose of
claimb, woermes0rhe ratio of 4'-cyano-a',a',a' -trifl uoroP8T(GBIMM32/ 080902
PCT/ GB02/ 01439 -21 .21 -

f I uor ophenyl sul phonyl ) - 2- hydr oxy- 2- net hy% propi ono- mt ol ui di de: PVP by

ight ig 1:0 25 t 1: th | i.d dj tti
haent. onuerREeisHRbeRy B Brore bR G et S B CHGEE: i L SbeLt
> 50% >168%hdmbW cﬁsp%m?&f%clﬁd&oz{(’/%?ﬁmgﬁgént?_g0% _>95% > 98% or >_99% of

the 4'-cyano-a',a' ,a' -trifluoro-3-
fl uor ophenyl sul phonyl ) - 2- hydr oxy- 2- net hyl propi ono-mt ol ui di de i s provi ded

inthe fogrmof the R-enantioner. 10, The formul ation dose of claim?9,
wherei n Su ?@?éﬁw‘gﬁw G5 61 prepdinglfian aVHCEpin gbaut g0%, 00%, 65%,
triflyor ( h )es 2= hyl propi.ono- m t.ol ui di d
eis %ro%?%ygﬁﬁgq%’fuﬁs%f"or n’?’%?k?‘)hgg%é)ﬁég?%gén@@ﬁ ﬁﬁﬁ#%’(?bo?%lﬁg&og%t(gr dose
of any pfieseghdglslptionyl)Biefdesry-2-hetRRopsoan-tolvidideds pRAided ib tHeXormhhe
formul ati on or dose of claim1l, wherein the

4' - cyanothg'R-gnangiomef.j f | uor o- 3- (4-

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

di spersion with PVP K-25. 13. A solid dispersion of PVP with

4' - cyanoi@'The' foanulbtiod dilduse oBelaiin D) whdreipsabythigiallp 1009 of-thed -cyano-o”,0.",0 -

2- hydr oxy- 2- met hyl propi ono-mtol ui dide for use as a nedicanent. 14. A solid
di sptt si BHlugso-8t(47 nhenylselphenyd)-2-Wdiosy R -methylpstpienpemAoluidide is-provigded a' -
trifluorg-3-(¢4- p phonyl ) - 2- hydr oxy- 2- net hyl propi ono-mtol uidid
e is pr Oi\%ll @%S@%ﬂ%g ‘%}%Wln!)% ‘the R-enantioner. 25 15. The solid di spersion
of claim13 or claim 14, wherein the solid dispersion includes a wetting

agent. 16, Use of PVP in_solid dispersign with

4 - cyanol b The fogmulption e dnsg anr(y4prg@pd1ng claim, wherein the PVP has a K-value <90.

f | uor ophenyl sul phonyl ) - 2- hydr oxy- 2- et hyl pr opi ono-mtol uidide in the
manuf acture of a nedicament nucosally admnistrable to a patient, for
i ncremsi hy THefohwlatién biadust iof Ylaidih 14, whetsiane &'-cyano-o”,o" 0 -trifluoro-3-(4-

a' -trifluoro-3-(4-fluorophenyl sul phon)il ) - 2- hydr oxy- 2- et hy| pr.opi onoan-
t ol ui di dBueiephenylsydrhoamb-2-hydroxy-2-methylpropiono-m-toluidide is in solid dispersion with

PVP K-25.

13. A solid dispersion of PVP with 4’-cyano-a.’,0.", 0t -trifluoro-3-(4-fluorophenylsulphonyl)-

20  2-hydroxy-2-methylpropiono-m-toluidide for use as a medicament.

14. A solid dispersion as claimed in claim 13, wherein >50% 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.

25
15. The solid dispersion of claim 13 or claim 14, wherein the solid dispersion includes a

wetting agent.

16. Use of PVP in solid dispersion with 4’-cyano-o’,o",o"-trifluoro-3-(4-

30  fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in the manufacture of a
medicament mucosally administrable to a patient, for increasing the bioavailability of 4"-
cyano-o.”,o",0 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-

toluidide in the patient.



WD 02/ 080902 PCT/ GB02/01439 -22 17. Use of PVP in solid dispersion with
4'-cyano-a',a',a' -trifluoro-3-(4-

f | uor ophewglogsEbonyl ) - 2- hydr oxy- 2- met hyl pr opi ono- m t ol ui @CaaBMR/01430
manuf acture of a nedi cament nucosally aghinistrable to patients, for
reducing inter-patient variability in plasm concentrati ons of

4' -cyano- a Lal-tri f% or ophenyl, syl

‘.a .yor o-3- (4-f 1 ug phonyl ) - 2- hydr oxy- 5
2- et hyl pf-dpesiéMnes9 1§i grsionywith %s-%yaaf*wq ﬁﬂgB?Iiodg'&ﬁsper sion with
4' - cyanoq s maheradiH O P Ratdn. s ono-n-toluidide i
{1 ey a0 poroBhordlsutHoniH O Bydiot {12 metylpropione.m-toluidide in the manufacture, gt a

manuf act medicafent mpduaalipedninistablefto patidntd, f@rednetgsiatdrypatehtivarisihitighhe to a
patient, for increasing the 10 bioavajlability of

4" - cyanoPgsma conpentratiqns of A Eano10 ¢t o rSHErRy P S tfrEpheyisulphamy bsd hpdroxy-
met hyd pr Q%f’qﬁﬂi’ tlouhdbdesiih the patient and/or reducing inter-patient
variability 1 plasma concentrations of

4' -cyano-a',a',a' -trifluoro-3-(4-fluorophenyl sul phonyl)-2-hydroxy- 2-

met hyl propi ono-mtol uidide. 15 19, Use of PVP in solid dispersion with

4' -cy anol Usg; o,fa?V_R i qoﬂlg(glgs(ppgm(nzpylth 4’-cyano-o’,0.", 0 -trifluoro-3-(4-

fl uor oph = R-N /n 2= | oo~ L0l di A
rmnut aot (R opper Rk B S RB) SRR o Sufifacle' iR
t r eat i ngpkarthacsuticeldfoemngtivh enucoskly aflministableatoa masateforiimerédstngnhe i ent . 20

20. The use according to any of claims 16 - 19, wherein >50% of the
4' - ci@nobigayailabgity of 4’-cyano-a’,o’,0"-trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-

trifluorgQ-3-¢4-fluoro . S ) .= JoIA - uidid
&' 15 profictPtopisHRHERIERA-3H o | AR s Bt Bl BREBYRT T lebta

di sper si eshcehiidtiohs 0E Y aBPmd-0L 0L, @ -triffuofd-8104-PudropherdBsulphonyl)-2-hydroxy-2-

f 1 uor ophenyl sul phonyl ) -2-h dro;<y- 2- met h%roplilogﬁor-%ﬁs}t%l wyc}i de},] V\/n}:arei n >50%
of the 4methyjprapiono-m-toluidide. trif | uor o- 3

- (4-f 1l uorophenyl sul phonyl ) - 2- hydr oxy- 2- net hyl propi ono-m toluidide is
provided in the formof the R-enantionmer, in the manufacture of a

phar pgicewd iRl of V¥ HMoAHidXNpersir wRnhasgnb D, i1y Skiflha@es-g4-abi l ity of the
4'-cyano-a',a',a' -trifluoro-3-(4-

f | uor ophéngtogh¢ryirmigtionyD-2akyyiroxy 2 metkylpsppismopi-teloididet iolthe waaa¢tnretdfa

formul ation. 30 22. The use. acc ing to.claim.il9, erein.t di canment
o provi Begicadel eyl EnARL tktabcisb b et istinsdRe H50F
cyano-a’ prodtate cancer in the patient. _

a' -trifluoro-3-(4-fluorophenyl sul phonyl)-2-hydroxy- 2-net hyl propi ono- m

20  20. The use according to any of claims 16 - 19, wherein >50% of the 4"-cyano-o’,ot", 0"~
trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided

in the form of the R-enantiomer.

21. Use of PVP in solid dispersion with 4"-cyano-o.”,o.", " -trifluoro-~3-(4-

25  fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide, wherein >50% of the 4"-
cyano-o.”,o.”,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, for enhancing the storage stability of the 4'-cyano-o”,0",0 - trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in the formulation.

30

22. The use according to claim 19, wherein the medicament is provided as a daily dose of 4'-



tol ui di de and conprises 10 to 1500ng of 4'-cyano-a',a',a'-trifluoro-3-(4-

f 1 uor ophenyl sul phonyl ) - 2- hydr oxy- 2- net hyl propi ono-mtol ui dide. 5 23. The
use accorwprg/osmozl ai m 22, wherein >50% of the PCT/GB02/01439
'-cyano-a',a',a' -trifluoro-3-(4- -23.

fIuorophenylsulphonyl)-2-hydroxy-2-nethy%propiono-n}toluidide is provided
in the formof, the R-enapti r. 24, e u cecordin any one of

'l e 1870085 iR sk gl ony R i Oy 2 nethlpfeplone -

trifluor -{A- - 2=y drQxys-2-. _pf.opi ono- mtol ui did

e: PVP bgﬂéﬁgéﬁh?Q?@$P?%2¥T§g5ggﬁgék%:%%ng%g% énﬁgéngi‘%rding to claim
24, wher fluorophenyisalphongl)-Ahydryand-nethydpropionbai-fidlumide: 3- ( 4-

f I uor ophenyl sul phonyl ) - 2- hydr oxy- 2- met hyl pr opi ono- m t ol ui di de: PVP by

weight is 1:>3 to 15 1:10. 26. The use according to any one of clains 16

to 2 8 ' i ' i d . i . 0} . The
use abcordi g 1os Acyaind i3 A Aln S0 ing s Al d'h A ofcs £

4" - cyanofiaorophersylsulphohnkl)@-byBexXyd2-methylpropiono-m-toluidide is provided in the form of

f I uor ophenyl sul phonyl ) - 2- hydr oxy- 2- et hyl pr opi ono- m t ol ui di de: PVP by

wei ght i S1ER-gN3MIOMST. 1: <3" and the solid dispersion includes a wetting

agent. 28. The use according to any one of clains 16 to 27, wherein about

> 50% > 60% > 65% 25 > 70% >_80% > 85% > 90% > 95% > 98% or > 99%

of the 424 cHenBeaccording'to tuiy dreusfrobai®s (610 23, wherein the ratio of 4'-cyano-o.”,o",0." -

f I uor ophenyl sul phonyl ) - 2- hydr oxy- 2- met hyl propi ono- mtol ui dide i s provided

in tHe farf%aow-&(ﬂﬁblomé}?a Plahmyl)-%@ydrpﬁﬁ-%@@tha@éwenm@-tpbu‘élri%iiPrwlghy

wher ei n i.all 0fq@f the 4'-cyano-a',a',a 30

trifluor g’lé%%% %r}%(}lﬁ(%r%%%g)n{;/?gul phonyl ) - 2- hydr oxy- 2- met hyl propi ono-mtol uidid

e is provided in the formof the R-enantioner. WO 02/080902 PCT/ GB02/ 01439

-24 30. The use according to any one of clains 16 to 29, wherein the PVP
has a K- ¢&lthe usggccording tqplaim 24, whereindhagyatio of 4-ayano3y , o vk eftidiugra-Brgd-

4' -cyanoya’ ., ar . aq=h i Loy O- 3- (4s_ Ll C s,

71 wor opnEgioB I L it o methyipropions srsoliidide BVE by weighuds L2348,
dispeggsionowith 5 PVP K-25. 32. A nethod for enhancing the storage
stability of the 4'-cyano-a',a' ,a'-trifluoro-3-(4-

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

f or mul at Qg_prfgggg}g&o?h@g to a%}f %l}e( (Zf_cﬁims 16 t%ZS, wher?in the so|1i>d_dis_pﬁ§/si n includes a

4' -cyano-a',a ,a -tritFuor uor ophenyl sul phony r oxy-
wetting agent.

20  27. The use according to claim 24, wherein the ratio of 4"-cyano-o.’,0",0"-trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide: PVP by weight is 1:0.25 to

1:<3 and the solid dispersion includes a wetting agent.

28. The use according to any one of claims 16 to 27, wherein about 250%, 260%, =65%,
25  >70%, 280%, >85%, 290%, 295%, 298% or 299% of the 4 -cyano-a.’,a" o -trifluoro-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided in the form of

the R-enantiomer.

29. The use according to claim 28, wherein substantially 100% of the 4’-cyano-o.”,0t",0"-
30 trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide is provided

in the form of the R-enantiomer.



10 net hyl pr opi ono- n}toluidide in a solid dispersion with PVP, conprising
use of 4'-cyano- oc', a', a -trifluoro-3

- (4- f 1 uorwphiefgdosal phonyl ) - 2 hydr oxy- 2- met hyl pr opi ono- m t ®@CwiGBod®143%her ei n
>50% of it is provided in the formof t R-enantioner. 33. A nethod for
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in need of said drug, conprising adn1n|ster|ng to said patient a
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33. A method for increasing the bioavailability of the drug 4"-cyano-o’,o”,a -trifluoro-3-(4-

15  fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in a patient in need of said
drug, comprising administering to said patient a formulation comprising 4"-cyano-o.’,ot”,0"-
trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in a solid
dispersion with PVP.

20  34. A method for reducing inter-patient variability in plasma concentrations of 4"-cyano-
o’,0",0 -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methylpropiono-m-toluidide in a
patient in need of said drug, comprising administering to said patient a formulation
comprising 4'-cyano-o.’,0.",0." -trifluoro-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methylpropiono-m-toluidide in a solid dispersion with PVP.

25
35. The method according to claim 33 or claim 34, wherein >50% 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.

30  36. The formulation, dose, solid disersion, use or method according to any of the preceeding
claims wherein, at least 20% of the 4’-cyano-o.",at" o -trifluoro-3-(4-fluorophenylsulphonyl)-

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



