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1 METHOD OF CRYSTALLI ZI NG BI CALUTAM DE FI ELD OF THE
| NVENTION 5 The present invention relates to a nethod
of crystallization of bicalutamde, and to

bi cal utam de crystals having a particle size
distribution excellently suitable for fornulation.
BACKGROUND OF THE | NVENTI ON 10 Bi cal ut am de
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antiandrogen activity (EP0100172-A, EP1462442- A,
US2004/ 0044249A1, and the like), and is also an
%F%ECW I@lNrentIy enpl oyed for various drug
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medi ci nal fects ut am specially, as
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bi cal Gtam de crystals used for a bulk significantly

affect medicinal effects and side effects, it is
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is reported as a useful compound having an antiandrogen activity
(EP0100172-A, EP1462442-A, US2004/0044249A1, and the like), and is
also an important compound currently employed for various drug
applications.

Formulations of bicalutamide are provided in forms of tablets and
capsules, and such formulations must be strictly administered under the
standards required therefor to stably exhibit medicinal effects of the
bicalutamide. Especially, as particle sizes and specific surface areas of
bicalutamide crystals used for a bulk significantly affect medicinal effects
and side effects, it is expected to be important to employ bicalutamide
crystals having suitable particle sizes and specific surface areas.
Consequently, developments of bicalutamide crystals having such suitable
particle sizes and specific surface areas and methods of efficiently producing

such crystals are desired.
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25 such crystals are desired. 2 EP1462442-A discl oses
a nethod for producing bicalutam de crystals of which
shapes are regul ated by dissolving bicalutamde in
ethyl acetate followed by addition of heptane or the
like to crystallize. The biscal utam de crystals thus
obt ai ned, however, have the parti cl e sizes of 45.6 m

o B AR S Sl R BB oo g B ynid, crvsals
of WhERHCHapdl'&ll %gciblapescf%94A&g3ﬁ%§%%§gﬁ&%ﬂﬁslr?e "9k tate

Crys Izl n I Ca I ng acetone 1’"nt o

foll@@ve‘i‘ﬂﬂg%@ﬂo P&t ﬁbﬁt}shrfg gP'tﬁ 1A g?ys%ﬂ’l?i | S THE Bicalutamide

Ssol vi ng I calutam de c€rys

crys’.‘tQH Woﬁﬁﬁ?ﬁvh'&gvé‘}?r ilgvé%\:lt b%l(ﬂ& %ﬁ‘iié@gf aftS & UABY Dp;y,

erature t hod, howev decr ease

90.Ef frh(b'feD‘PY Qﬁ&aiuﬁ%qimt&‘ff p%guhé@dﬁih % thel MedSurement results
unt of "sol vent ~ to conpletely diss Ive bi cal ut am de

con@ﬁh‘ﬁécﬁ’b? the pPRisenfnvigsiorgse recovery rate due to the
great volune of the solvent. Besides, since the

par US(04/0pa4249fA © destabes tahuRtRbE A s@dldidiapdsicalutamide
this method, as well as that of 15 EP1462442-A, |Is not

by z&&h@gsgd@tohban\ﬂamnom@écﬁu@d dryicdi oflbdcalmtamiidalirestals in a
bi cal utam de crystals. SUVMARY OF THE | NVENTI ON The

rangbjofalisseifvihpehprigsehitamidendiyenalg; éotlowwdbydeaving the
bi cal utam de 20 crystals having a specific particle
solwtiae sthrsdinigbat & aooan tempecature. s Fhscmethed, howedea may
novel crystallization nethod for efficiently producing
dectdasent ffedianayiwauseyaf tlesrequiaemient ofe pargei amount of solvent
bi cal utam de crystals having a specific form and a
to completelyodissiol e bica ushmadetcaysds astvel assdecrease recovery
econom cal, excellent in stability of product quality,
rateagiie todhetgreat volums ok ths solvent. * Besides, since the particle sizes

of crystals thus obtained are large, this method, as well as that of
EP1462442-A, is not necessary the way of efficiently producing suitable

bicalutamide crystals.

SUMMARY OF THE INVENTION

The objects of the present invention are to provide bicalutamide
crystals having a specific particle size distribution and specific surface area,
and a novel crystallization method for efficiently producing the bicalutamide
crystals; that is, to provide bicalutamide crystals having a specific form, and
a method for obtaining bicalutamide, which is economical, excellent in
stability of product quality, and industrially applicable.

The present inventors have diligently studied to solve the
above-mentioned problems, and then achieved the present invention.

That is, the present inventions are as follows:

<1> A method of crystallization of bicalutamide comprising adding an
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25 The present inventors have diligently studied to
sol ve the above-nentioned problens, and then achi eved
the present invention. That is, the present
inventions are as follows: <1> A nethod of
crystallization of bicalutamde conprising adding an 3
acetone sol ution containing bicalutamde to water. <2>

T

o AR R 2 AySPLBATISgr  e
acefing BRIGE eqtfinink bibERBR{de, i 210 00 15,1487 bibAutamide
<3>E g"@%@%ﬁ@@oq&%gtﬁgﬁ{gofd <tl|3‘e?{' @,%h&ﬂﬁna@l@i dmBunk Df%ater is

bi cal ut am’de rern particle

0.5§j)zlq)gi'E§{.r1i St heBidife.the crystals is 1 to 10m of
Dpl10,” 10 t0 25 mof Dp50 and 25 to 100 m of Dp90, 10

<4=and Thzemetsd Acsoddm Pt ahpadf €1Byt0a<BBl helderePPht Seffperature
addi ng an acetone solution containing bicalutamde to

of wafeerat the>timeof tyeaddstioh ki ed Gi0a@.de according to
<5>, wherein specific surface area of the crystals is

<50. 4Crgstalpfobicalwtatidet wherein partitlet sint diistribetionrof the
particle size distribution of the 15 crystals is 1 to
crystabs of 10p1D0ud 66 Dp g @0 tBpBH randfSDpe; ahdd Hto MPYOum of Dpy,,
<8> The crystal s of bical utam de according to <7>,
andvther @iystslseaief obtainabfeaby aamedhod comprisim@ addin@anTaeetone
crystals of bicalutam de according to <7> or <8>,
soluwihon ltongainibgahicabstamdectoewaites il ling of crystals
of Dbical utam de_ obtained by a 20 crystallization .
<6>net B¢ ontstalsadf biaplutamiddsacertipgi o n§>adhergimspecific
acet one
surface area of the crystals is 0.4 to 1 m%/g.
<7> Crystals of bicalutamide, wherein particle size distribution of the
crystals is 1 to 3 pm of Dp;o, 2 to 5 pm of Dpsg and 5 to 15 um of Dpy,.
<8> The crystals of bicalutamide according to <7>, wherein specific
surface area is 1 to 5 m%/g.
<9> The crystals of bicalutamide according to <7> or <8>, which is
obtainable by one time milling of crystals of bicalutamide obtained by a
crystallization method obtainable by a method comprising adding an acetone
solution containing bicalutamide to water.
<10> The crystals according to <9>, wherein the one time milling is carried
out by a mill selected from a jet-mill, a hammer-crasher, a ball-mill and a

disk-crasher or by a combination thereof.

DESCRIPTION OF PREFERRED EMBODIMENTS

(Crystallization method)

The method of crystallization of bicalutamide of the present invention
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sol ution containing bicalutamde to water. <10> The
crystals according to <9>, wherein the one tine
mlling is carried out by a mll selected froma
jet-mll, a hamrer-crasher, a ball-mlIl and a

di sk-crasher or by a comnbination thereof. 25
DESCRI PTI ON OF PREFERRED EMBODI MENTS (Crystallization

Al o
sol 4Rt R RdlbRg ot ERalb A BEARARIGE (e uBfh Hiferred to

as ﬁ’ga’ﬂﬁa{aﬁeﬂ% ctne 321 0EpTrtdt GFRE, & Mrolfhrod by sdtipe
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e1s

acet fiy 228 1) 7P kYo bfc%llz didel HdPreEMnR 3 to 7 g.
esof Py 6 lbgziﬁﬂa d18 E'811%

eto t e acétone vent

Tak'lﬁ‘ %cc%ﬁ ?'tH@rs%tlhﬂﬂl j@?bﬁfﬁflh?ﬁ&ﬁl&@%‘tth@rhdﬁon% rs]‘.olvent into

ferab mai ntal ned usually at 10 to C,

conl{cﬁérﬁh%kﬂ M:h@oade%ﬁg s@luilf)nri@ﬁﬁ%?é‘fa)bl %hfhtﬁﬁi’éd B9ually at 10 to
Alternatively, the acetone sal ution, for exanpl e, may

50 Y@, PheRpaEeskabyy 21Dt&900‘&1'1tftaﬁemSafy,awmaoneamgut ion
cont ai ni ng | ow content of bicalutamde. |In this case,

t he Adenaenivell] the Baytdir saluti@t futedampll,usbyttheprepared by
anmount of acetone within the ranges nenti oned” above.

conkshtriating aftaetdbhe sotimientomitanting low coptefeof bdcdlnsamide.
the concentrated solution is nmaintained wusually at 10

In this 68s«, thencope afteatibhyma beocsri€d tomtadocdjust the amount of
precipitation of 15 bicalutam de crystals. In the

acetores sithinnthentanges mendroricsl abeve us dalrthentafeen the3o C,

con?;ggtration, it is preferred that the concentrated solution is maintained

usually at 10 to 50 °C, and preferably 20 to 30 °C to avoid precipitation of

bicalutamide crystals.

In the present invention, water is used usually at 0 to 30 °C, and
preferably 0 to 15 °C in order to obtain fine crystals. As a method adding
the said acetone solution to water is adopted in the present crystallization
method, the acetone concentration in the water (crystals precipitated liquid)
becomes higher with the addition of the said acetone solution. As long as
the final amount of water in the crystals precipitated liquid after the addition
of the said acetone solution is 0.5g or more per 1g of acetone, acceptable
crystals in quality and yield can be obtained. Though it is preferred in view
of the simplicity to put the whole amount of water in a vessel before adding
the said acetone solution, it can be adopted, for example, a method that one
half of the whole amount of water is put into a vessel before the addition of

the said acetone solution, the remainder is dividedly added during the

addition of the said acetone solution. In the present invention, the water to
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preferably O to 15 Cin order to obtain fine crystals.
As a nethod adding the said acetone solution to water
is adopted in the present crystallization nethod, the
acetone concentration in the water (crystals
precipitated |iquid) 20 becpnes higher with the
addition of the said acetone solution. As long as the

o P e S0t 1S LR AL sone
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crystalPYs i&ﬁogr?&@_a\e%%ﬁf bel*eeé s?algr}‘ﬁ &Hﬂgf;{/ ?gggﬁglg ggggﬁ’é @btained.

acet'one s tion, re naer rs

ThéidtRgdidad @b b¥thefsaidaceponk 36RIIPHR ﬁg%lﬁé 21k adl@ition by

the present 1 nvention, the water to 5 whi the said

conMIRIRUREs 144 h 8 or SrafvRe éd}fﬂl%%.anqth&[ﬁ]y it_"@é?éeléds on a scale

al one but" " al so0 bical'utam de crystals precipita

of reb@tion Pohaheethd¥intddbnaddieond disuatt 00amémkiesiton] 0 hours.
to water, in other words, an aqueous |liquid containing

Theggitation sdddbienatpunticefarby ¢ahitedragdboends being capable of
precipitated bicalutam de 5 crystals, as |long as
dispecépg aht satd weesdise saluwtien iihso dinel wetet,df araexdmple, preferably
obtai ned. The nmethod of addition of the said acetone
200std 60Dapmrdy decaleeofid@Dtmbrfldask. conti nuous suppl yi ng
or dropw se supplying. Though it depends on a scale
of Adaet Foniskiolgithe addition od thersaiddiactone iselutionlingo water,
10 mnutes to 10 hours. The agitation speed is not
the pgitation s pyefarabledurtber oopductedi ng heapgitetioss isiearried out
di spersing the said acetone solution into the water, . .
usuplly at@ripl X0 °or andrprafgrabilyol te BoOC padi theaagidatiendime is
200 Ml flask. After finishing the addjtion of the saj (il1
usugllyt by anyBitgsiter® haussga@more preferably 10 minutes to | hour.

And then, by filtrating the agitated solution, intended crystals of
bicalutamide can be collected. The filtration method is not particularly
limited, reduced pressure filtrations, pressured filtrations, centrifugal
filtrations, and the like may be used alone or as a combination thereof.
Furthermore, the crystal may be washed with a mixture of acetone and water
or water during the filtration. The crystals collected may be dried through

circulation drying, by reduced pressure drying, and the like.

Thus precipitated bicalutamide crystals can be controlled in smaller
particle size ranges than those obtained by the conventional methods. For
example, the particle sizes determined by a laser diffractometry can be
preferably controlled in the range of 1 to 10 pm of Dp,g, 10 to 25 um of Dps,,
and 25 to 100 pm of Dpgg, and more preferably 2 to 6 pm of Dpyy, 10 to 20
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the agitation is preferably further conducted. The
agitation is carried out wusually at 0 to 30 C, and
preferably 0 to 15 C, and the agitation tine is 15
usually 10 mnutes to 5 hours, and nore preferably 10
mnutes to 1 hour. And thap, by filtrating the
agitated solution, intended crystals of bical utam de

um S3TDBERI A 95 61 39 4408, 0 Ditae TeRia b yithce s of the

ors RO Lo I RS 1 L e o
eSSl SRS Sich B aphe TR P B hygtaication
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that6 ¥ R prédchd 8 dritln s{r nglieﬂ?%f’ief(ﬁhﬁﬂsghgg%ttﬁ?lgﬂe{ﬁn is

i
crystalfs can be contro In’smal [ er

perﬁﬁeﬁed %’}gig’rcéﬁ%diﬁngat?ﬁtiﬁwﬁﬁ_ tbhe soPiMBAldOPRIalutamide,

ods. exanp e particle sizes determ ned

bictem|i a8 ¥ry&ial§ raeiR riﬁt1%¥$§1af3aﬁ‘i’clep§i§feq{i§¥¥iuutions.
controlled”in the range of 1'to 10 mof DplO, 10 to 25

M O hePbidalu@ifi ddctrstdR0oFlathe PP theBeydtalilgzation method of
preferably 2 to 6 gmof Dpl0, 10 to 20 m of Dp50,

the pdseddt invedich hhvoRINall PEtieesizds; thiv AHovAt@inwbduce the
the crystals can be controlled in the range of 0.4 to

crystal@t@ crystaddhaiving ushiclh findrcpertidleeside stisirbbuiions and larger
applying the crystallization nethod of the present
specifiestirface srearby iackess-leading aadysimpleenhilléengt hdrhe trabling
5 that of the present invention is applied, for
metdoanisl ®ot pasts¢alart y dimiiad| ssupdyfomasdobfinelytlmeaking solid
addi ng water into an acetone solution of bical utam de,
witbiacmigt anTte mil dnelwlasefor example; gaetpaill; 8 hammes-crasher, a
di stributions. The bical utam de crystals qbtained by

ball-millra/disk-crashearoandeheddkef and ecombination thereebrand
prethq?’\é‘gl; gﬁlelt-rgﬁattiocgl:?ta?lil Zf?nsé ptzzll']tiicszle%l. lows to introduce
(Particle size distribution)

The bicalutamide crystals obtained by such milling exhibit a particle
size distribution of 1 to 3 pm of Dp;g, 2 to 5 pm of Dpsy, and 5 to 15 pum of
Dpoy, and more preferably 1 to 2 um of Dpyg, 2.5 to 5 pm of Dpsp, and 5 to 12
um of Dpgg. The bicalutamide crystals having such particle size
distribution ranges are expected to have suitably excellent solubility and
absorption rate.

In the invention, Dp, is a unit referring to a particle size of crystal,
and n is a value covering from 1 to 100. For example, Dpo is defined as a
diameter of the particle where particles are accumulated from the one having
a smaller size and reach to the accumulated particle volume of 10%.

(Method of measuring particle size distribution)

Add 1000 mL of water to 5 g of Triton X-100, mix well. Add 0.1 g
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10 crystals to crystals having much finer particle
size distributions and | arger specific surface area by

a less-loading and sinple mlling. The mlling method
is not particularly limted, usually a way of finely
breaking solid wth a mll; The mlIl includes, for
exanple, a jet-mll, a hammer-crasher, a ball-mll, a

or AR 3R584S RS
medbEFEP SeF 6T st B Qo BB el
disiigriidn Bt 8 Yo misgeieeTafn B Eomeat Syithity® iphebagg and
rep c&tﬁ]liihtg% ﬁ-lsttﬁ.hr?leﬁfg Witmf?gf%ﬂﬂ%getﬂle]nz e?a%u?ﬁb%{cgground.

bi'ca amde crys vihg such par

Aftet &gﬁighfﬂé,i %ﬁ@ 56090 Y § ﬁ@ﬁ%ﬁ&&nﬁfw@ﬁﬁt?ﬁ@ﬁﬁwzo ml of

excel Pent®’s y and sorption rate.

dis%ﬁ?‘éﬁﬁi 'aﬁﬂi sd:ﬁlgagé f& 9 thindECahiNEake b RAH }ﬁ% ?i%%l.%ant to

crystal, na nis a val ue coverlngfrom

1007RIL .&X REdiSpeldR it Sudphdivs @3tifa p?lge’?I hAd G fHisidadnple into
particle where particles are accumil ated fromthe one

the YHAGién YA kB8'that a8 GB¥EUTEAHGA 15010 Pt 20UINYh at ealfter the
particle volunme of 10% (Method of neasuring particle

stalsillizén giperio @ Wil Ehinitdded,08@rithomemteemeat andedfthe following
Triton X-100, mx well. Add 0.1 g 7 of bicalutamde

condidoaopniPDateaniiore 1G%ndutheter, 5065 idihintey int)90%4 dipmeter
menbrane filter and use this solution as the

accditdingr taah.ink gyated [istribwiien Surnewtoi be Dl f Dpse and Dpg,,
measurenent instrunment with the di spersant and

respayiagdy.it in the instrunents with the fresh one, then
measure background. 5 After weighing, suspend about

Measwsmentf com@idlan:ani de crystals in the 20 m of

Instrument model: Laser diffraction particle size analyzer

Mastersizer 2000 (Malvern)

Dispersion unit: Hydro2000S

Stirrer speed of dispersion unit: 2300rpm

Particle Refraction Index of sample: 1.670  Absorption: 0.001

Dispersant Refraction Index: 1.330

Analysis model: General purpose

Calculation sensitivity: Enhanced

Particle shape: Irregular

Size range: 0.020 - 2000.000 um

Measurement integration period: 12 seconds

Backgroupd integration period: 12 seconds

(Specific surface area)

The bicalutamide crystals thus obtained also have a specific surface
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di spersant and sonicate for 5 m nutes, and make up
wth the dispersant to 100 ni. Redisperse this
suspension with a pipet and pour this sanple into the
di spersion unit so that an obscuration is 10.0 to 20.0
% After the stabilizing pgriod of 12 minutes, start
t he nmeasurenent under the follow ng 10 condition.

areg 08 of I R /3%'1(? ﬁ%%?abﬁ@%dﬁ%is?”ﬁﬁ@%ﬁ thArclars daibenapeoted to
1 IV ' .
be £k (P AT ER v iRk BB e sorBab il FRL BB ity
by < pebcTRsifi: AR Hon S8 MBI FERLDR 5 aeap Y Us € st face area
per &, ERASARIGILE, bpd 53BpkSitie by Vfln B ARl ALY MIE toblowing

met('t}gﬂ‘?x: 1.330 20 Anal ysis nodel: Ceneral purpose

I'cul ation sensitivity: Enhanced Particle shape:
Irregular Size range: 0.020 - 2000. 000 gm Measurenent
integration period: 12 seconds 25 Backgroupd

(MétRbaf A mels RAhlg0h e chficSAGTRES aréalpeci fic surface
area) The bical utam de crystals thus obtained al so

have gampesiis ideasthitedc®vénighean af vacuuim it Gt 407 as a
preferably 2 to 4 nR/g, therefore being expected to

preétg?aatggﬁluiiﬂtﬂ;fﬂ:fre(imiﬂg sibjeatdd/ thavinegsaksmnenabi Thisymaagurement
is conducted as follows: a given amount of an absorbing gas (nitrogen gas) is
absorbed by a sample, the values of a relative pressure (P/PO) and an
absorbed gas volume are determined in each absorption step, and then a
specific surface area is calculated according to the BET equation using the
values. COULTER™ SA3100™ Series Surface Area and Pore size
Analyzer is used as a measurement device. After measuring the sample

mentioned above, the specific surface area at around the relative pressure of

0.05 to 0.2 1s calculated.

The present invention will be specifically explained according to the
following Examples, but should not be construed to be limited thereto.
Example 1

In a flask having 5 1 capacity, bicalutamide (240 g, 0.558 mol) and
acetone (1200 g) were sequentially added, and then agitated and dissolved at
20 to 30 °C. After dissolution, the mixed solution was added dropwise into
3600 g of water cooled at 5 °C for 2 hours (dropping rate: about 12.5
ml/minute). And then, the solution was agitated at 5 °C for 30 minutes,
followed by collecting bicalutamide as crystals with filtration to dry under a

reduced pressure. (236.6 g, yield 98.6%) Purity 100%
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The specific surface area in the invention is defined
as a surface area per 1 g of particles, and
represented by a val ue neasured by the following 5

nmet hod. (Method for neasuring specific surface area) A
sanple is deaerated overnight in a vacuumdryer at 40C
as a pre-treatnent before being subjected to a

t. .Th t t ed
o BRI i SRS, 0 SR gpevsats
absorbed by a sanple, the values of a

obtﬁglegﬂv\% %%séﬁf’ (P/ PO and an absorbed ggs \éol unme

(M Elrt'@uf“ff%s@s?si‘%@.diﬂiﬁrf il ea abcording to the
sor "EHIHRE (R oot 1o P T RRCHC PRI iz

dis@ibtidRand agi(;@gémgvergfze#\;qtgd (VRASKERYY aﬁﬁt&qe&hse

menti one € Specl at around

dlst%,ﬂﬁxt'i@ﬁ Hde mdAsared ru?ld%fr tPQ $nd ol ?tlbﬁf QﬁéﬁﬁbﬁEﬂdabove

resent i1 nvention wll be speci |ca y expl ai ned

accwsdﬂfwrésmish%e rftiqhé Q¢ difer T Gf ofthe sYd-thentioned
not be construéd to be limted thereto. Exanple 1 In

cryﬁaisl a«&&s Haviiifof Dp GaRaACs % it D@'sy,ta&[ﬂ 40.6 7240 of Dpy,.

nol ) and acetone were sequentially

addﬂhd theh ttfh%ncﬂgltil%t(ﬂﬁa&ﬂ@d dib%sfelweﬁb aiilledDat ondQifie with a
After dissoluti on, the m xed sol ution was added

milHo6ppisd JBNl@llBSOS‘ﬁ@QI{Ds@ﬂ(aW dicronl@cowp).5 C for 2
hours (dropping rate: about 12.5 m/mnute). And

Thet idHing honslitionsomemas agitated at 5 C for 30 ninutes,
foll owed by collecting bicalutam de as crystals with

Suphplied airi 00.2 Mplay under a reduced pressure. (236.6 g,
yield 98.6% Purity 100% 9

Diameter of injector nozzle ¢0.8 mm,

Milling air pressure 0.4 Mpa,

Diameter of milling nozzle ¢0.8 mm,

The number of nozzles 4, and

Feed rate 997 g/hr.

The particle size distribution of the crystals obtained by one time
milling was 1.8 um of Dpyg, 4.2 pm of Dpso, and 10.5 pm of Dpyy according
to the results measured by the measurement method mentioned above under
the same conditions.

Furthermore, the specific surface area of the crystals obtained by one
time milling was measured with the COULTER™ SA3100™ Series Surface
Area and Pore size Analyzer mentioned above under the same conditions
mentioned above.

The specific surface area calculated at around the relative pressure of

0.05 to 0.2 was 1.8 m%/g.
(Results)
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A particle size distribution and specific surface area
of the crystals obtained were neasured. (Measurenent
of particle size distribution) Wth using the
above-nentioned | aser diffraction particle size 5

di stribution analyzer (Mastgrsizer 2000 (Malvern)), a
particle size distribution was neasured under the

par Arerddins S0 3nEH tcio‘f&n Eninie; e %%\f?lg’.iéﬁﬁ%%gaéehﬁ invention
5 3 . bpl0, .14, 5 B, ey .-
was pHf %Lﬁes&@?ﬂqed?ﬁéﬁ?a?mh@) Sryuels |§|f %&Pﬁé@q%%g%q%@fl%ﬂbmwn
waHd®Alaetd (il tha B confepFliadi litt  Ons

were: Supplied air 0.2 Ma, D aneter of injector
nozzle (p0.8 mm MIlling air pressure 0.4 Ma, 15

' : il hng nozzle p0.8 mm  The nunber of
Corﬁgﬁfftﬁ% E%Iaﬂggié"l 9 p

0zzles 4, a eed rate 997 g/hr. The particle size

di sth iRk fldik ﬁaefﬁfgh%aw%wynsﬂ 20 Ane tine

mlling was 1.8 4mof DpI0, 4.2 m'of Dp50, and 10.5 gm
4’ - OfadN30(ATT9s G pHen ythio2 IRRdroasubt efBaRgred by the

measur enent net hod 'nenti oned above under the sane

tri fATen ¢ 1bRdprdpicnaai HAE €12t ¢, HE6ithihfold ProdeeedBaadhethod
the crystals obtained by one tinme mlling was

desosEbsdriadE R 462Uk - BT BEM $Ah00 (B0 38l) eerSyefjaentially added,
Area and Pore size Analyzer nentioned above under the
andsthen zginaidd ondeRannestdorlétg §dave? °C). Ethyl acetate solution of
monoperphthalic acid (166.58 g, net amount 22.31 g, 122.5 mmol) was added
dropwise at a temperature of 10 °C or less, and then agitated for 1 hour.
20% Potassium hydroxide solution (117.5 g) was added dropwise and then
subjected to a phase separation. The water layer was extracted with ethyl
acetate (30 ml), and the organic layers were combined, and the combined
organic layer was washed with an aqueous solution dissolving 3.0 g of
sodium pyrosulfite in de-ionized water (30 ml), dried with magnesium
sulfate, and then concentrated under a reduced pressure. The residue was
added with 66 ml of ethyl acetate and then heated up to at 60 °C. 40 ml of
n-Heptane was added dropwise at a temperature of 60 to 65 °C for 40 minutes.
After finishing the dropwise addition, the solution was gradually cooled
down to a room temperature (about 20 to about 25 °C), followed by filtration
to collect bicalutamide (12.24 g, yield 91.2%) as crystals. Purity 99.97%.
A particle size distribution of the crystals obtained was measured
with the laser diffraction particle size distribution analyzer under the
conditions described in Example 1, resulting in 45.6 pm of Dpyg, 90.7 pm of
Dpso, and 177.6 pm of Dpgy.

The bicalutamide crystals obtained by the above method was milled at
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The specific surface area cal cul ated at around the
relative pressure of 0.05to 0.2 was 1.8 n2/g.
(Results) 10 According to the above Exanple, the
nmet hod of the present invention was able to provide
bi cal utam de crystals of whych particle size

di stribution was nore suitable to fornulation than

twe, Qe PABR G981 ArOREEZER) (FemifiRured py b i ilas
cord i ORI AP PR T el g2 o, 1
[ in EP1462442- A
Llhﬂ’%?&eﬁ%@@@hg%lggfgIse:u_elntni al |y added, ?3 and
(Mé&b%eﬁﬁﬁtgcffﬁ}?aﬁfa%rsiﬁg di&ﬁi&.gﬁ{)hgg (2 to 7 C). Ethyl

acetate s Ion of nonoper lic acid (166.58 g,

net @%ﬁﬂ@él@ﬁzggdi%ariﬁﬁﬁoﬁ WaB e NE R ARG (HY t@@gfesﬁe@ﬁod as in

a tenperature o Cor less, and then agita for 1
Exahﬂﬁ[e 120% Pot assi um hydr oxi de solution (117.5 g) was
added dropwi se and then subjected to a phase

sepdat pAfticlEndzvatistrib@tieh dReheetysaslseobidihod Hyhho times
15 acetate (30 m), and the organic | ayers were

miltiagbwaed. 1ang 6NDK D5 e bdadp s, |a®¥1957.\/83?n’1\@f®§90.

W th an aqueous solution dissolving 3.0 g o sodi um

pyrosulfite in de-ionized water (30 m), dried with

magnesi um sul fate, and then concentrated under a
Compdratede Brxmnaple2 The resi due was added with 66 m of

ethyl acetate and then heated up to at 60 C. 40 m of

20 Imldeflaskchavangaddapacitpmfi 260 aml, dbicehpandder(d 20g, 88 mmol)

to 65 C for 40 mnutes. After finishi ng the dropw se
andz0Rig pbacetane veratsequentialyr added) gnd dbendigithted ate a

roomtenperature gabout 20 to about 25 C), fol|owed by
tempieratge; ofn50 to 55 °C.  After confirming the dissolution, 60 g of water
was added dropwise with a dropping funnel at the same temperature for 30
minutes. Thereafter, bicalutamide crystals (0.05 g, 0.12 mmol) were added,
and then 30 g of water was added dropwise through a dropping funnel at the
same temperature for 40 minutes. The solution was maintained at the same
temperature for 1.5 hours, cooled down to 5 °C for 9 hours, and then
maintained at the cooled temperature for 6 hours. And then, bicalutamide
was collected as crystals by filtration, followed by drying under a reduced
pressure (11.95 g, yield 99.6). Purity 100%.

A particle size distribution and specific surface area of the crystals
obtained were measured with the same methods as in Example 1.
The particle size distribution obtained was 39.5 um of Dp,, 119.6 pm

of Dpso, and 273.1 um of Dpeg, and the specific surface area was 0.2 m%/g.

The present invention can provide a novel crystallization method for

efficiently producing bicalutamide crystals of which particle sizes are finer



to collect bicalutamde (12.24 g, yield 91.2% as
crystals. Purity 99.97% A particle size distribution
of the crystals obtained was neasured 25 with the

| aser diffraction particle size distribution analyzer
under the conditions descrbbed in Exanple 1,
resulting in 45.6 mof DplO, 90.7 mof Dp50, and

e 90. .The bical ut ajride crystal,s obtaine .
thag fofe Bithe Samionsiotal nAnd. 3k ieqlutihiud iR Hptained by
- ’ER) f Fui i . .
the (hid BySGTEAGER mE TR A5 eh35- s AN EERERcls sizss,
=62 - ( . i (.S .
confiEE it Matidt Sonteiliondf LY, YBESIRLE Y introduced,
S i .
by ER el Rn End TREAD W RRLES MIEARHARGY DS lIF B3R particle
siz€ M PR R BIGIRes Ao ARR e B WHIER arfensged§or extellent in
sol I Ald WBsEIPh §ae.! N @ fl ask having a capacity of
200 M, bicalutamde (12 g, 28 nmol) and 60 g of
acetone were sequentially added, and then agitated at
a tenperature of 50 to 55 C. After confirmng the
di ssolution, 60 g of water was added dropwi se with a
droppi ng funnel at the sane tenperature for 30 15
m nutes. Thereafter, bicalutam de crystals (0.05 g,
0.12 mmol ) were added, and then 30 g of water was
added dropw se through a dropping funnel at the sane
tenperature for 40 m nutes. The sol uti on was
mai ntai ned at the sane tenperature for 1.5 hours,
cooled down to 5 C for 9 hours, and then maintai ned at
the cool ed tenperature for 6 hours. And then,
bi cal ut am de
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20 was collected as crystals by filtration, foll owed
by drying under a reduced pressure (11.95 g, vyield
99.6). Purity 100% A particle size distribution and
specific surface area of the crystals obtained were
measured with the same nethqds as in Exanple 1. The
particle size distribution obtained was 39.5 pm of
Dpl10, 119.6 m 25 of EDSO,ggng%ﬁgs.l m of Dp90, and
the specific surface area é n2/g. The present
i nvention can provide a novel crystallization nethod
for efficiently producing bical utam de crystals of

L SRR AR A L B RSP e o

acePcYncT FQﬁlt?@ﬁ% ?ﬁ&é(ﬁﬁﬁglBlégfdtgﬁn%tt%o@’atgye to having

partic d wth that of
conventional crystals, can be efficiently introduced,
by a |l ess-loading and sinple mlling, to bical utam de.

2. crygtgl fne@ﬁ&ﬂ %c@»@ﬂfﬂg: k& Cﬁaﬂ'nZF WhekéiPtid ahdit of acetone in

specific surface area ar e expected for excellent

the laﬁ’set&% 9Bl ti by o@“ﬂﬂaﬁﬁﬁng%hMah@f’d% is13 to QAL NFerl1 g A

met hod of crystallization of bical utam de conprising
bicslddangdan acetone sol ution containing bicalutamde to
water. 5 2. The nmethod according to Caim1l, wherein
t he anbunt of acetone in the acetone sol ution
containing bicalutamde is 2 to 10 g per 1 g of
3. bi cdlhet methed dc@osdinigheo @ahmd]l aetherdimthd an@witroflwater is 0.5
wherein the anmount of water is 0.5 to 10g per 1g of
to ldigependg of acetone.

4, The method according to Claim 1, wherein the temperature of water

at the time of the addition is 0 to 30°C.

5. Crystals of bicalutamide wherein particle size distribution of the
crystals is 1 to 10um of Dpyg, 10 to 25 um of Dpse and 25 to 100 pm of Dpy,,
and the crystals are obtainable by a method comprising adding an acetone

solution containing bicalutamide to water.

6. The crystals of bicalutamide according to Claim 5, wherein specific

surface area of the crystals is 0.4 to 1 m%/g.

7. Crystals of bicalutamide, wherein particle size distribution of the

crystals is 1 to 3 pm of Dpjg, 2 to 5 pum of Dpso and 5 to 15 pm of Dpy,.

8. The crystals of bicalutamide according to Claim 7, wherein specific

surface area is 1 to 5 m%/g.



4. The method according to Caim1, wherein the
tenperature of water at the tine of the addition is O
to 30C. 15 5. Crystals of bical utam de wherein
particle size distribution of the crystals is 1to
10m of Dpl0O, 10 to 25 m of {Pp50 and 25 to 100 m of
Dp90 and the crystals are obtainable by a nethod

o c s et Bl P e %ﬁ@lﬁ%&n Gra 7, Wiftn is
°btw§i‘ai’a§?€§ ti‘ff%%?rﬁﬂﬂﬁr?gytg? syt 31 PBEIGaRPY Shidisfed by o
cry el e Has e pHtATsRTe RYE AL b iRk fiding an acetone
SOI%%{)/@IC%H?%{I %%Fwnﬁgtee gcl:gfor dloLngtogOCI a|8m -7rhev\,her ein

specific surface areais 1 to 5 n2/g. 14 9. The
crystals of bicalutam de according to Claim?7, which

10.1S 'I‘?nlét&‘r%%?@l's 6 ttb lafid O] %&Elﬁ? Wétoﬁlestlﬁi‘e m1111ng is

bi cal ut a t ai ne by a cryst 't zat1 on net hod

carﬁ@&%dﬁ?ﬂr a Mll%e‘l@ét’éﬁdﬁ%ﬁmr jetima] 26 HanR-&ashen e ball-mill
sol uti on cont ai ni ng bi cal utam de to water. 5 10. The

andCd ¥#dlalcPadiciob bRt tonfBiaatiod thdresei n the one tine
mlling is carried out by a mll selected froma
jet-mll, a hamrer-crasher, a ball-mll and a
di sk-crasher or by a conbi nati on thereof.



