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2007002325. The conpound of formula 1 shows val uabl e pharnaceuti cal
properties as potential medicanent for the inhibition of cancer
proliferation, in particular solid tunor growth. Background of the
| nventi on

The present invention is related to an improved method for the manufacture of solid dispersions,
in particular Micro-precipitated Bulk Powder (MBP), containing the compound Propane-1-
sulfonic acid {3-[5-(4-chloro-phenyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-2,4-difluoro-

phenyl}-amide (formula 1) and Hydroxypropylmethylcellulose Acetate Succinate (HPMCAS).

Formula 1

The compound of formula 1, methods of synthesizing it as well as conventional pharmaceutical
formulations containing that compound have been disclosed in WO 2007002433 and WO
10 2007002325. The compound of formula 1 shows valuable pharmaceutical properties as potential

medicament for the inhibition of cancer proliferation, in particular solid tumor growth.

Background of the Invention

Compounds that have low solubility in water (for example, certain compounds in crystalline
15 form), have a low dissolution rate and as a result can exhibit poor bioavailability. Poorly
bioavailable compounds can present problems for therapeutic administration to a patient, often

due to unpredictability in dose/therapy effects caused by erratic absorption of the compound by



Compounds that have |low solubility in water (for exanple, certain conpounds
in crystalline 15 form, have a |low dissolution rate and as a result can
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probl ens for therapeutic admnistration to a patient, often due to
unpredictability in dose/therapy effect?s caused by erratic absorption of
the conmpound by WD 2011/ 057974PCT/ EP2010/ 066965 -2- the patient. For
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it is desired to fornmulate Conpound | so that it may exist stably primarily
in anor phous form 10 HPMCAS is a polymer that has been used for the
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Di scl osed drugs are gl ycogen phosphoryl ase inhibitors and 5- 15

| i poxygenase inhibitors as disclosed in WO 96/39385 and WO 95/ 05360
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discloé@éZQ%QQ-other t echni ques may be used such as sol vent controlled
precipitation, pH controlled 20 precipitation, spray congealing and
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an enteric polymer, like HPMCAS. Disclosed methods for evaporating the solvent include rotary
evaporation, spray drying, lyophilisation and thin film evaporation. It is further disclosed that
other techniques may be used such as solvent controlled precipitation, pH controlled

20 precipitation, spray congealing and supercritical fluid technology (eg, the Solution Enhanced

Dispersion by Supercritical Fluid (SEDS) technique).

EP 0 344 603 B1 discloses formulating HPMCAS with a drug designated as NZ-105. The patent

discloses formulations prepared by dissolving NZ-105 and HPMCAS in an organic solvent and

removing the solvent by means of vacuum-drying, spray-drying, freeze-drying, or the like. More
25  specifically, dispersions of HPMCAS and NZ-105 are formed by (1) fluidized bed granulation by

coating either calcium hydrogen phosphate particles or lactose crystals or 2) vacuum drying with



WO 2011/ 057974PCT/ EP2010/ 066965 -3- | actose to forma solid cake that is
then pulverized to forma powdery material. Particle sizes are described to
be in t hewoang®se§74100 to 400 nmesh (0.037 mnmto 0.149 mrLT/EP2EHP/0669680 860
di scl oses a process for the preparation of a solid dispersion of drug

di ssolved in a polyner, which polyner i3 inter alia HPMCAS. The cl ai ned
process is characterized by the use 5 of a twi n-screw extruder being

equi ppesttadetid firatdididaR hat & the@n@r%d tAform@i podRHEmh eIk PErtRfe sHBMAS as
a carrier in solid dispersions. The specific drug used as a nodel substance
i n the detdtibyd kebdNnfthdidrigeel 100h® 490 niedh d).6PEms @IT5149ah)0bt ai ned by sprayi ng
a mxture of HPMCAS and the drug in an organic solvent on a Tefl on- sheet,
evaporating the solvent and renoving an mlling the resulting film(in Drug
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Bruno C. Hancock, George Zografi, Journal of Pharnmaceutical Sciences, Vol
86, No.of a twigeszrew axirygies beipg eguinpechwils padste meamyi ng sol vent's when maki ng
solid dispersions using the so called 15 sol vent nethod, including for
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1003-1019 also discloses HPMCAS spray-dried dispersions using several poorly water soluble

drugs.

Bruno C. Hancock, George Zografi, Journal of Pharmaceutical Sciences, Vol 86, No.1,1997, 1-12
discloses methods for removing solvents when making solid dispersions using the so called
15 solvent method, including for example spray-drying, vacuum-drying, freeze-drying or

precipitation.

Summary of the Invention

In certain aspects and embodiments there are provided methods of preparing solid dispersions
20  comprising HPMCAS and the compound of formula 1. In many embodiments the methods may
use a lower amount of organic solvents as compared to other methods and as such may be more
environmentally friendly; are safe when used on an industrial scale; and/or show improved
properties such as stability against re-crystallization. In many aspects and embodiments the
methods involve micro-precipitation of a mixture of HPMCAS and the compound of formula 1

25 within an aqueous phase using the conditions and process parameters as described herein.



25 within an aqueous phase using the conditions and process paraneters as
described herein. WD 2011/ 057974PCT/ EP2010/ 066965 -4- | n one enbodi nent
there i s woavilde®m7a net hod for manufacturing a solid di PpEmPR@O/0666E ai ni ng
t he anmorphous form of the conpound of fornula 1 and HPMCAS, wherein the
solid dispersion is obtained by introddeing a solution of the conpound of
formula 1 and HPMCAS in the sane organi c solvent within an aqueous phase,

and subgeguembodinfi Ecrelsipedyidéith meModtfbOmaifasatifg & 0blidldiSp @isR es:sthidihg r om
sai d aqueous phase. In certain nore specific enbodinments, the above nethod
i ncl udeBe derpholis foshngf thé &Rspound)of dbrash Uth® R PO CABBvICRspehsblidfdifpersiad a 1
and HPMCAS in the sane organic solvent to give one single organic phase;
(b) cong obtuiaed by iraddiuamgtalselwiogaiftle qhgoendlf &irneth LadeHPMVEJAS it the aame
aqueous phase which 10is present in a m xing chanber, said m xing chanber
bei ng eggimpmdvent ithin 4n giuesimgzraserand mgpseqient predipitabomeind isbletiah obgaahiahigs
whi ch connect said m xing chanber to a closed | oop wherein said agueous
phase idspefsiauiiremedidaqoeprddess- t hr ough the mi xi ng chanber; (c)
precipitation of a m xture consisting of the anmorphous form of the conpound
of 15 formula 1 and HPMCAS out of the aqueous phase nenquned under (b),
whi | e tIR&eTRIP AR sRgcifis spehodimersdhepbqyg matodinchdsyhe solowinagers s passed

t hrough the m xing chanber in a closed |oop, resulting in the formation of
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unit is opera%kg naqdlaf%ermt@g(grganic sol ution prepared under 20(a) has
been conpl et ety d%%%gf8§?ﬂeth&ﬁéous phase until a defined particle size
and/ or

(b) continuously adding the organic phase obtained under (a) into an aqueous phase which
10 is present in a mixing chamber, said mixing chamber being equipped with a high shear
mixing unit and two additional openings which connect said mixing chamber to a
closed loop wherein said aqueous phase is circulated and passes through the mixing

chamber;

(c) precipitation of a mixture consisting of the amorphous form of the compound of
15 formula 1 and HPMCAS out of the aqueous phase mentioned under (b), while the high
shear mixer is operating and said aqueous phase is passed through the mixing chamber

in a closed loop, resulting in the formation of an aqueous suspension of the precipitate;

(d) continuously circulating the aqueous suspension through the mixing chamber while
the high shear mixing unit is operating and after the organic solution prepared under
20 (a) has been completely added to the aqueous phase until a defined particle size and/or

particle size distribution is obtained;
(e) isolating the solid phase from the suspension;
(f) washing of the isolated solid phase with 0.01 N HCl and/ or water; and

(g) delumping and drying of the solid phase.



particle size distribution is obtained; (e) isolating the solid phase from
t he suspension; (f) washing of the isolated solid phase with 0.01 N HCl
and/ or wDenil/@nd4(g) del unping and drying of the sol i @CpERI@0/066063

2011/ 057974PCT/ EP2010/ 066965 -5- In still nore specific enbodi nents the
present nethods include the steps, whereein the organic phase in step (a)
above is a 10 to 40 % sol ution of conmpound 1 and HPMCAS in DVA, the ratio

of comAuilmbré §etiiMedolphéds ﬂfe%@s@ﬁ%&thﬂa@s Q1@ 194 néph) wh&eimbout 60 to 40
|

% (W w); and 5- the continuous a ng in step (b) above is achieved via an
injector nozzle which is oriented in an angle between 40 and 500 to the

| ongi t udi nathesotgsniophdshén stegh) abearis ail & er 4@Rdoh@isnaf dvrapanakel afd HPMTAI to
about 10 mmfromthe rotor of said high shear m xer which is operating with
a tip speeih DPMAbbetatib®f tomabond 1 REHRME@AS being §boid dbomd t @tasPetd (W/md to about
enbodi nents the present nethods include the step, wherein 10- the

cont i nuous 6atuthy (Wwseeg (b) above is achieved via an injector nozzle
which is oriented in an angle of about 45 to the longitudinal axis of the
hi gh. shear mi xer and has a di stance of about 2 to about 4 nmfromthe rotor
of said hi ghhaseasinuapsaddinginsteri ®) shave dxachigved Yinan ipjpqiospreald wirchilsout 25

m sec. I.n other specific enbodi nent he present, hods i ncl ude the
step, wher 8[ANESN sthetel Dathgen 40 aﬂ%'é& (@%ﬁiﬁw@d#@?@ew 6 Biaishes e 976t
bed drying has a distance of about 1 to about 10 mm from the rotor of said high shear mixer which is

operating with a tip speed of about 15 to about 25 m/sec.
In still more specific embodiments the present methods include the step, wherein

10 - the continuous adding in step (b) above is achieved via an injector nozzle which is
oriented in an angle of about 45° to the longitudinal axis of the high shear mixer and has a
distance of about 2 to about 4 mm from the rotor of said high shear mixer which is

operating with a tip speed of about 25 m/sec.
In other specific embodiments the present methods include the step, wherein
15 - the drying in step (g) above is achieved via fluidized bed drying.

In yet another particularly preferred embodiment, the organic phase in (a) comprises DMA, the
compound of formula 1 and HPMCAS-L, and step (b) comprises adding said organic phase into
aqueous (0.01 N) HCI at a mass flow ratio in the range of about 80/1 to 200/1 (aqueous

phase/organic phase) while said aqueous HCl is kept at a temperature of about 2-8 °C.

20 Inafurther embodiment there are provided the solid dispersions obtained by the above-

mentioned method.

The dried precipitate can be further processed into any type of solid pharmaceutical preparations
or dosage forms, which are known to the person of skill in the art. Particularly preferred are oral

dosage forms such as tablets, capsules, pills, powders, suspensions, pasts and the like. Detailed



In yet another particularly preferred enbodi nent, the organic phase in (a)
conpri ses DVA, the conmpound of fornmula 1 and HPMCAS-L, and step (b)

conpri seswaddimg7wai d organi ¢ phase into aqueous (0.01 RCTHB1Q6@6HBSS
flowratio in the range of about 80/1 to 200/1 (aqueous phase/ organic
phase) while said aqueous HCl is kept &t a tenperature of about 2-8 C. 20
In a further enbodi nent there are provided the solid dispersions obtained
by the ieyeorest Judasd ef@}%ib@@ as Wk aghink @ dP R GhdNid SdRh ARrRR elitidal her
processed into any type of solid pharmaceutical preparations or dosage
forms, pﬁﬁ:ia@iti(ﬁlrs @ak i@ \8Rarh ple bl €oRRY if ORayhorRKC.| Rowdet bh €laatbookRgPL b Gh cadith
preferred are oral dosage fornms such as tablets, capsules, pills, powders,
sus pendixoipsentspetséditian) 4009 @hhigceu el ardse @ ubWDIZEN 100G8F364PRCT/ EP2010/ 066965
-6- descriptions of suitable excipients as well as methods for nmaki ng such
pharmaceutical preparations can for exanple be found in: Raynond C. Rowe et
al , Hardboakiecofly,RhabmacdythacahceBlcil praataionsfdrnefiirtheoemb@io@nts provided

Phar maceuti cal Press (Publ.); 1SBN 10: 0853697922. Consequently, so

obt & nédrgimar naceuti cal preparations form further enbodi ments provided 5
herein. Detailed Description of the Invention The conpound of fornula 1,
which is an active pharmaceutical ingredient (API), and the exci pient

Hydr oxypr opyl net hyl cel | ul ose Acetate Succi nate (HPMCAS) is dissolved in an
10 organic, water m scible solvent in a feed hopper. In a second vessel an

aqueous phase of defined t qrg ure.is ed in a |oop outside of the
vessel , while passing thrd§gﬁlﬁ—h¥3ﬁ3§#§§aﬂﬁﬁggﬁﬂgﬂgNl rotor / stator
unit). A schematic drawing of the process can be seen in Fig. 1. The
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(m Xt urersef, r¥@k e5ta@RAnRY. Pasthemant ¥RMing ofthé BroceR¥RA BE SeeadllFlgl pTIRF t he
organi ¢ phase the 20 suspension was forced a nunber of passes through the

di sper sémPerdfiirt of BothsélatiohPwadjorsbllédéurpay the cdbBpRtez@an TS A6Y prickys. Tlhe

suspensi on was centrifuged and washed with a water phase several tines in

order tsolutienmwth thbd PO ngdotdpiset (egahicghdsd) inddsby withs detisbeflowdae iritomtad | y

with pure water. The obtai ned wet MBP was del unped and dried to a water

cont®entmiseigeaabes, byntamingthe (awon) statbh odiBRhileshedbighasheedusis (dispeniibgynifriee

fl ow ng powder.
operating. During the mixing of the two liquids (aqueous- and organic phase) an almost water
insoluble precipitate, which is a mixture of amorphous API and HPMCAS with a defined ratio, is
formed, leading to a suspension of micro precipitated bulk powder (MBP) in the outer phase
(mixture of water and organic solvent). After complete addition of the organic phase the

20 suspension was forced a number of passes through the dispersing unit in order to adjust the

particle size. Subsequently the suspension was centrifuged and washed with a water phase several
times in order to remove the organic solvent and finally was washed additionally with pure

water. The obtained wet MBP was delumped and dried to a water content below 2 % by weight

(w/w). The MBP was obtained as a white, free flowing powder.

25 The compound of formula 1 can be synthesized according to methods disclosed in WO

2007002433 or WO 2007002325.



25 The conpound of formula 1 can be synthesized according to nethods

di scl osed in WD 2007002433 or WD 2007002325. WO

2011/ 0579v0RaI/EPZ@10/ 066965 - 7- The term "HPMCAS' nean®CT/EP2010/066965

Hydr oxypr opyl net hyl cel | ul ose Acetate Succinate (trade nanme: AQOAT,

avai |l abl e from Shin-Etsu Chenical Industry Co., Ltd., Japan or appointed
distributors), which is available in the follow ng grades: AS-LF, AS M,
AS-  HF ThR%ersB H BSOS "anchnédBhydtaxypRsp yiRbtHBC il ke HcetaheSdtinh R 8 Rd e HRMEAS
grades as well as their drug release behavi our depends 5 on the pH val ue of
t he enVAQoOAMeMailafle GRHOSHIA! Btsu Chémicel Iadsgryjoehamidg lpaafor ap poitigdadiribgtors),
tailored in the range of about pH5.2 to about pH6.5 by the choice of the
appr opmvhatteis HIPMEBIS ig tledell (wieg goadesucS- LF,M M tASe Rl H ASdith rAsS - Mk atdQRATH G.
Therefore, in one enbodinment, the conpound of formula 1 is in a solid

di sper sihersolubility af the di&rers P OIAPrgeades ¢ well acthtir dnugHRMaIRSD ehrddesdeh8nds

AS-M AS-H It is, however, contenplated that a m xture of two or nore of

t he Yaroinghe pHovalRNEAS: epvavasieabm caprsiingde thesetbapabehediontielmodrugicahbe kadored
present invention. The term "solid dispersion” as used herein nmeans a solid
st at e ratherinage efabreip1bS:2 fo thayh PH@IW&B&@%@? ftihe errppiirtg HRMENS gadg (see

pol ymer, preferably HPMCAS, wherein a_ | ow nolecul ar wei ght conpound uch
as the Pé%‘ﬁfféﬂﬁﬂ“%ﬁ“"ﬁ“d%r uge for AQOA) elhfr PIeylnoqrserf@?@gg?ellﬂr@Fépawwné Ak

20115 ShaBahTIoR LB rag R TS BRE S SRl e TBRT A DGR A6

' | pi . bul k wd P tiall i sti f .HPMCAS and
the. corbolhdor fér M et SRAai e BREAH HareTy SR TS oEsRBHBES form The
n H " 1 ) . . i | t
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organi ¢ solvents are NMet hyl pyrrolidone, D nethylformam de,

Di met hy3uddoxdofg disheRRnn Y é&eﬁ%f‘éiﬂﬁqeﬁ%ohdv&ét@?%&r%r%a Bgﬁfg most

preferred. The conbined anount of the conpound of fornula 1 PMCAS

t oget heholbduldrei t!&éﬂ%@ui@éﬂ%ﬁﬁl &aasg%d}ﬁnw f’bifé"ralBl?@lFMGQ‘S, WhergRUbw HbolbQl£40
wei ght % preferably about 15 to wei ght % nore preferably about 25 to 40,

nost  prefigit @b‘h,v%‘&m Ytch3h thetethpdand diferni@h )ik mickdduturgfdidpeised PrploLidll kb
formula 1/ HPMCAS within the organic solvent is fromabout 10/90 to about

60/ 40 welid)Bispersionreeisprash @haphise kysdam oo edpe 30l y7PrefedredBolid d5Pérdidn 2bcominght %
and nost preferably about 30/ 70 weight% respectively. Preferably, the
t enffer ab tiregprefent heentiaainiaeniswipvantitatal adk petéer (eBRYessenballyarva sidthiyg ¢,
preferably 60 and 90 C, nost preferred at about 70 C prior to its addition
t o t he HPMICAG awdahbermpenderftforomdal 1 whderis ptadon(ipgntlyThéts amorphous form.
The “organic solvent” mentioned under step (a) means any organic solvent wherein both the
compound of formula 1 and HPMCAS are miscible. Preferred organic solvents are N-
Methylpyrrolidone, Dimethylformamide, Dimethylsulfoxide, Dimethylacetamide (DMA), with
20 DMA being the most preferred. The combined amount of the compound of formula 1 and
HPMCAS together in the organic phase can be within the range of about 10 to 40 weight%,
preferably about 15 to 40 weight%, more preferably about 25 to 40, most preferably about 35
weight% . The weight ratio of the compound of formula 1 / HPMCAS within the organic solvent
is from about 10/90 to about 60/40 weight%, more preferably from about 30/70 to about 60/40
25  weight%, and most preferably about 30/70 weight%, respectively. Preferably, the temperature of
the organic solvent is adjusted between 50 and 110 °C, preferably 60 and 90 °C, most preferred at

about 70 °C prior to its addition to the mixing chamber as mentioned under step (b). The



WD 2011/ 057974PCT/ EP2010/ 066965 -8- m xture of the conpound of forrmula 1
and HPMCAS in the organic solvent is also designated herein as the "organic
phase" orwODRDMY/@sherde”. The "aqueous phase” nentioned un®€T/EPR@P/0649%5
preferably consists of acidic water (pH<7), nost preferably of 0.01 N
hydrochl oric acid (HCl). The aqueous ptase is kept at a tenperature 5

bet ween about 2 and about 60 C, preferably between about 5 and about 20 C,
nost  prgkerrabl theabRipbuRd 6F forthiR 1SS ANBAR Eh Ebrighhic 3bI0En Qs ils@lesidh@tddot t om
valve of its reservoir ((1) of Fig. 1) due to the streamcreated by the

hi gh sheadin 83 theroaniiphsedor SDXA pldsy”.punp, preferably a rotary | obe punp,
t hen passes through the high shear m xer, back into the reservoir.
Preferably, the outlet of the loop is placed under the fluid | evel

mai nt aiThedaqueotihphaseSmeriddmed tindeonstefe (b) tpoefprablyaohsidtd of addic mgter Tld <A diosi on
of the organic phase to the m xi ng chanber as nentioned in step (b) above

i s achipeeferiblyicd 0gn N hydrotldprinaid (6 ChinThhaglieoesphage jsdient & aitemperahvee aqueous
phase. Any conventional nozzle known to the person of skill in the art can
be usedetvmespbeytdpndibert ot “harofwslyshrbweerbortd art abone Rl r¢ cmee drsleiadlyar e

i sol ated and have a dianeter of about 1 to 10 mm The acentric (not

cent er d89utge Snel hamseusPgpaeEutcsHrut Of the bottempsbeatats repepyout(Ehrad &ig. ilr}?e
ot B B et B kPt kb oy S et Ay 3
G st andeb g dhen s SRl e bt theh e Mot erges e e ot or
o and HSOREREP By b tne R RRR it @ngd aT e sBrefiott AR E Bt Bhnce

IS ﬂfeff&[nqgl y carried out at dosing rates of about 60/1 to about 300/1
(i.e. mass Bl ow ratio of aqueous phase/ organi ¢ phase during precipitation),
preferably about 70/1 to about 120/1 and nost preferably at about 100/ 1.

Fi nal  rafel.Qq@fondf 2P PRSEPS Hﬁ%&in%‘lﬁ%&b@ﬁ £s%er&§&1%ﬁ%£@1% (Pbbge kN the
range of about 5/1 - I2/1 preferably 7/1 - 10/1 and nost preferably at

8.5/ 1. adBieWl ifad NecBirGRAEIE WhRASErdcBy BERRAN{J thi @GH&QMY phieOA ANERANEMES
phase of the m xing chanber, the hi g% shear m xing unit is operating. Any

conventroenaknbig o S8 @arsoffioR slalY irlifhietart(dafbe &L, BEc@érréinfe-tof MOWles sBotvirengr son
of skill in the art can be applied. Especially preferred are toothed disk

VO 201 bir Qber@rid RO dtR204 BoREGIAT ra¥e a diagfredrif Algoutnitb 30 mhET Iy REetricédotr ot or
geonetry according to the present invention uses a rotor/stator unit with a
radifal csntagide gteetthy aralm dinmd@ubf & ntre eteespavallyprefembd. TakiigactbheozEfmayRot or s
with conical teeth rows can also be applied. The tip speed of the rotor is
f r om alpoirt td Bretrotaleb tite ligh shesemixing neit ar abhnglobetweegregand 90°, preferably
between 40 and 50°, most preferably at 45° (o, Fig. 2). During the process according to the
present invention, the distance between the point of the injector nozzle and the tip of the rotor of
the high shear mixing unit is about 1 to 10 mm, preferably about 2 to 4 mm and most preferably
20 about 2.6 mm. The addition of the organic phase is preferably carried out at dosing rates of about
60/1 to about 300/1 (i.e. mass flow ratio of aqueous phase/organic phase during precipitation),
preferably about 70/1 to about 120/1 and most preferably at about 100/1. Final ratio of aqueous
phase/organic phase after precipitation is in the range of about 5/1 - 12/1 preferably 7/1 - 10/1

and most preferably at 8.5/1.

25 While the organic phase is added (injected) into the aqueous phase of the mixing chamber, the
high shear mixing unit is operating. Any conventional high shear mixing unit (rotor/stator unit)

known to the person of skill in the art can be applied. Especially preferred are toothed disk



5 Subsequent to the conplete addition of the organic phase into the aqueous
phase, the obtained suspension, thus the precipitate consisting of the

anor phouswoanpasnd4of fornula 1 and HPMCAS in the aqueoRSTHPAGION6G985 f urt her
circulated in the closed | oop containing the high shear m xing unit.

Qut side of the high shear mixing unit tRe circulation nust be carried out
with the aid of an auxiliary punp, preferred a rotary | obe punp. The

suspensigrspassas. ThephiahdsbRRigedifetty XdcDEHi b the BHBER|intdniBA usésy t 0 the
nonent where a desired particle size and/or particle size distribution is

obt ai nedtorAdeited dnit Witlea sat§l8 N oBetha6 W @3 dbliEle deghraaheadonibinativg theiebf.about 1
to 60 tines, nost preferably 6 tinmes. The particle size and/or particle

si ze diRzttes buithi onicabtretheowe tdr Aid lechpplied tTdrdiprspetdafithe mtesis froeb Abdatdiuo t o
the person of skill in the art, such as for exanple dynamc |ight

scat t erabogt. 25Thseprpterabbd2 pawsec.cl e si ze according to the present invention
15 is with in the range of D50 = 80 - 230 |am preferably D50 = 80 - 160 um
| sol ati on of the solid dispersion (MBP) according to step (e) above can be
car ri edubspquent to sharpmerielo eddition &f thejargayic plaspiitg 3@%@%@@, thegbdaingst j or
to isolation, the suspension is, Pref rably adjusted to about 5 to 10 C
Subsequbtiengionsthus the preqrifpteemsigting ehide amerphaus sawrawndwt farmeiadiawdwat er :

f 0.01 N HC1 foll d by f ] hi ith €, | d
Pr o T S ST HCE Lo QU b LU LGt MoEhlng WAL BT, vRLEL 0 of e
t lid di. i NBP: l.] ) h t t bet 0 d
R T M PR L LT S
b i ed i t i f
can, RGPy KSR A0 L RSP POURrh Qs B LT 982! e
30 A 30Qire kL SLARY, B (Ao GIRRC ALirte AR P/ PartRlcfr ably

bel ow 2 ar. Several drying 25 procedures can be COTTt?I ne use
sequentdisutibutionvihebteingd t Baiallg éheofuspdnsiodipassds Bedigh shicagmizsngspeahait I yo 60

preferred as the final dryi step,accordjng to . the present invention. The
Gt abi 1 1o Eeistbes Héhd e miiaae “H e gri g e T RROpPRSEHEe | nvent i on
was ConBaisltbdWyt fardBRl St lck twelPknAth MMBRe ?&’s@ﬁ Bedily irtth6 QRY/RALORA  Spray
preci pitation. "Conventi onal fﬁjrgay recipitation" nmeans that the organic

phase wasmplgrdapemicdight sqatiering) dde wsciphiedpartitly sienecoriliag tanbe present invention

20114 037974PCTEPAOLY/ 906065 10, 1hiceh.iys Rbacks_quiside the aqueous
phase, above Its shYace 1rke Tt WsPERe*case f or many

Isolation of the solid dispersion (MBP) according to step (e) above can be carried out by using
conventional filter techniques or centrifuges. Prior to isolation, the suspension is preferably
adjusted to about 5 to 10 °C. Subsequently, the isolated solid dispersion is washed with acidic

water; preferably 0.01 N HCI followed by further washing with pure water in order to

20 substantially remove the organic solvent (step (f)). The isolated (wet) solid dispersion (MBP)
usually shows a water content between 60 and 70 % (w/w), which requires drying before any
further processing. The drying can be carried out using any standard techniques known to the
person of skill in the art, for example using a cabinet dryer at temperatures between 30 and 50 °C,
preferably at about 40 °C and at reduced pressure, preferably below 20 mbar. Several drying

25 procedures can be combined or used sequentially, whereby the use of fluidized bed drying is

especially preferred as the final drying step according to the present invention.

The stability of the solid dispersion (MBP) according to the present invention was compared
with the stability of an MBP obtained via conventional spray precipitation. “Conventional spray

precipitation” means that the organic phase was sprayed onto the aqueous phase via a nozzle



conventional spray-precipitation techniques. Al further process paraneters
are the sane for both nethods. The stability, thus the inhibition of
re-cryst avDi2aatisev4of t he conmpound of formula 1, is det @CEEPR@O0Y69%S I ay
diffraction neasurenents, using a conventional w de angle X-ray 5
scattering setup as it is well known t-40¢he skilled artisan. Sanple
preparation was identical for both MBP's. The sanples were treated in a

cl i mat Qvlﬁ&lﬁi@?ﬁ{ce& ofkside ANCh Ao T6 1H4BE, dbd e ifsBfhcel e iSISURT @be fa@HIaByr €Spect i ve
days ( O h, 14 h, 41 h, 4 d, 6 d, 13 d) prior to X-ray nmeasurenents. The
resul t soavet®RAWPrdyrpretigititndelltiqdesr All e tHBPralbsaiarateta aed e gt tort he
present invention, and (b) for the MBP obtai ned by the conventional nethod.
The earotlesiethéds.ahectubilag, thiis the ihibBEh ©f 1O ciykallizatidr afable bahpourml dffermvlae
angle region with the absence of sharp signals, thereby clearly evidencing
t hat bdt Is deerminedl by xaray diffraatorameaguhousnts tuaing a cPivdnitionglevide ahgldXysy shar p
signals occur in the X-ray curves obtained fromthe MBP manufactured by the
conventstastesing wetth eslit (g woll knavimgto thy skilbest arfisan. Semple@roparationcwasidentisbl far ned
fromthe MBP prepared using the nmethod as disclosed herein ((a)in Fig. 3).
15 The begyMBPg: Egémewers tigeicd dea Hémateshamherb81 e rad PY Yblauraightyi(RH)bigr
using a setyp as shown jn the acconpanying Figure 1. The solid dispersion,
in par SPYeEH] B0 F 8GR ai B\ o dd Dot B @8, B e Xrgn SegpEemgRlg then be

L i e S S
i i . 120 EX . i

57 3 B o B SRR oy PR B 8
2061 o 0 ) AR o UM SPGB 20 =

wth the 1 | rsi L (= Q. t ari.ak: Ltabl e
For "t ha RRUhE 1AL BRI BAER8 S 1R SE LIPS LG W i QLR aF, SlarBhieidl

gener aldeyyd iRt Xh8y EQht M He £H8538S M REHuABLFdPbYRE 86ARh ol ntbithdient s,
surface 25 active agents, drug conplexing agents or solubilizers, fillers,

di si nt ay)aNkig. 3) bRk i the XOFdyGaRkes ob@nHd FH B NIBE pPepaedusin ik Gfeth RB&ES
or buffers). Exanples of other matrix nmaterials, fillers, or diluents

inC|UdQﬁ&ﬁﬁ&pﬁ@fﬁﬂﬁﬂnh@%i3)Xy|it0|, m crocrystalline cellul ose, cal cium
di phosphate, and WO 2011/057974PCT/ EP2010/ 066965 -11 - starch. Exanpl es of

surface active agents include sodiumlauryl sulfate and pol ysorbate 80.
Exanpl aheafovelrpigcesspd grovitigd dgeit sangsrefeedblibbd ¢az@edountnsingdaetupers phdyeimyl ene
gl ycol s, caffeine, xanthene, gentisic acid and cyl odextrins. Exanples of

di si nt el adspanghgdigusodi um st arch gycol ate, sodi um al gi nat e,

car boxynet hyl cellul ose sodium nethyl cellul ose, and croscarnell ose 5
sodi um Exanpl es of binders include nethyl cellulose, mcrocrystalline

cel | ul dde sokd dispé¢rsionnia pgeiiastlastloh MBP getaimablgrmccaadingtte diyaoethofs prexialepcas of

| ubricants jnclude magnesi um stearate and cal ci um stearate. Exanples of pH
modi f i degisehiglaiide yeiidhs obfgems &y admtipistratien of dragetuck agtiegompernd Bl oraelad,

| actic acid,, aspartic acid, succinic acid, phosphoric acjd, and the |ike;
bases éu@ﬁ%&énz%@r&gmaaﬁétp@%y watst sQeblgranddapatticulag ferqr Oé&se?f@r,m%mgnesi um

oxi ?Oe’ Etx[erin?)f)ag}if H(r)gageh R)?‘Elrs] ?rtlc?ﬁdesp%%dé@ or granules that can be taken orally either dry or
reconstituted by addition of water to form a paste, slurry, suspension or solution; tablets,
capsules, or pills. Various additives can be mixed, ground or granulated with the solid dispersion
as described herein to form a material suitable for the above dosage forms. Potentially beneficial
additives may fall generally into the following classes: other matrix materials or diluents, surface
25 active agents, drug complexing agents or solubilizers, fillers, disintegrants, binders, lubricants,
and pH modifiers (e.g., acids, bases, or buffers). Examples of other matrix materials, fillers, or

diluents include lactose, mannitol, xylitol, microcrystalline cellulose, calcium diphosphate, and



10 hydroxi de, cal ci um hydroxi de, al um num hydroxi de, and the |ike, and
buffers generally conprising mxtures of acids and the salts of said acids.
At | east woeofwnscd7uon of inclusion of such pH nodifi ersPC3I/HPR0100O696D] t he
di ssolution rate of the drug, matrix polyner, or both, thereby controlling
the |l ocal drug concentration during di-$60lution. As was stated earlier,
additives nmay be incorporated into the solid anorphous dispersion during 15

or aft @farél. Exh@pRBbF Qitfacé At BidnitPin clude SOBuAIAVE] Atflictind§DlyR6rbaKEP! ent s,
use of any conventional materials and procedures for fornulation and

pr epar aixa@pledof afuggl codpsaas; fpehti®r vslublizéd enchalrphspbdliyehsletlé geldds esfdnes, ei n
known by those skilled in the art are potentially useful. Consequently, a
f ur t herxaetiood ignmtisic dahthntiedodexphar henepléd afalisipegpatsatdode soditraktaradhg t he
solid dispersion as obtained by a nethod as descri bed herein. 20 In one
enbodi geailatetsodivgohligthath, spyboginmthytayllieseppdives sethyl aelbilasef arldarogatmeedlasabl et
containing up to 92% of the MBP obtai nable according to the process
di sdl osediuhesimpleantbinfers &idudetmeethBrelbddass mi@owsta%@mcelmoﬁﬁmb@nd of
formula (1) and about 70% HPMCAS. The remaining part of the tablet consists
of a nigkimsseclois gengent Ikzrsaenh dixagiphastos [ubhishnta éndysle rasgneppen stearate and
croscarnel |l ose sodjium glidant such as for gxanBIe‘collo'dal anhydr ous

XY

si | i ca:calsiumygierate, Bxpmplepef i modificrninglugg agi 3pgitdetqid agtis-acidypicPEdnt
T el R et BRI S200) e el LB iR R R
SR L e L B A S S S s
i L L A B A e e,

enmbodi ng ritsfﬂ%rrﬁixi;ﬁeso(gf%wr(]igggd S aHSEr $Afd a%cﬂﬁ zgﬂleés@oﬂéﬁﬁ fih BfinORLBH 3Rl b]}’

t he present process int manuf acture of nedi canents for the treatnent o

cancer i fhoRfleld 1S ¥ @ntrol SR dishofudidRIrSte oREHEL d’fﬁ%ﬁnﬁﬁ&fpioyﬂ%é%f dodbotilch Gp@nt
%%s. [ oVi

mel ano I'n sti anot her enbodi nent, there is p ded the sol

di sper gbfftoRing Bl I8l Qe BemREk ADntdrin3RliPRpIAEEAL process for use as a
medi canment for the treatnent of cancer, in particular solid tunors, and

nore particularly malignant (netastatic) mnelanoma. 10Brief Description of
t he Dr awiwgStated earlier, additives may be incorporated into the solid amorphous dispersion during
15  or after its formation. In addition to the above additives or excipients, use of any conventional

materials and procedures for formulation and preparation of oral dosage forms using the

compositions disclosed herein known by those skilled in the art are potentially useful.

Consequently, a further embodiment includes a pharmaceutical preparation containing the solid

dispersion as obtained by a method as described herein.

20 In one embodiment, the solid dispersion may be processed into a film-coated tablet containing
up to 92% of the MBP obtainable according to the process disclosed herein, and wherein the
MBP consists of about 30% compound of formula (1) and about 70% HPMCAS. The remaining
part of the tablet consists of a mixture of conventional disintegrants such as for example
croscarmellose sodium; glidant such as for example colloidal anhydrous silica; binders such as

25  for example hydroxypropylcellulose; lubricants such as for example Magnesium stearate; and a
film coat. Any conventional film coating mixture known to the skilled person can be applied, e.g.

Opadry II pink 85F14411. A representative mixture for a film-coated tablet is given in Example 6.



Figure 1 shows a schematic drawi ng of the setup for the manufacturing of
solid dispersion (MBP) according to the present invention. The setup

provi des woaorigsenoi rs (vessel s) with tenperature cont Poll/Ere@N®6696he f or
provi di ng the agueous phase at a controlled tenperature (1), the other for
provi di ng the organic phase at a contrd?4 ed tenperature (2). Both vessels
are further equipped 15 with automatic stirrers (3). The aqueous phase is
ci rcul ahedll hiotBeCdrASRBMEMOthetdil prSIididl Bsobd MspeRion dtdbtn ddesdidthgothgh

shear m xing unit (6). The organic phase is added into the aqueous phase

Wi t hi n présentprgbess fgaise i xind@icuneidt. W th the aid of a dosing punp (7) and via
an injector nozzle which is shown in nore detail in Fig. 2. Figure 2 shows
are nore detailed schematic drawi ng of the high shear m xing unit ((6) of

Fi g. 1)in y2nbher eobptiendn8thdrsisplraddet thietule of thh eolaldiguusophbismablediydke t he
hi gh shear m xing unit. The nozzle can be oriented within different angles
(a) wi tpieserisproctss irothe meanudrcarre Pdinedicamhets fiorthe siaatarentrpkiangeruimi tartiahdl wi t hi n
defi ned di stances (d) of the rotor tip. Figure 3 shows the conparison of
X-ray dphd rapersgmamBoishesiadlyfmdignemomelenemat sol i d di spersi ons (MBP's),
manuf actured via high shear m xer precipitation according to the present 25
i nvention (3a) and via conventjonal ,spray precipitation (3b). The results
pr esentlgatﬂﬁ ANQthgiserbogimgnt, (herois P19 oo PRl o @965 15O RBIHDET at
that the spra recipitated, MBP is. | ess stable_.against re-crystallization
Uhan ¢ REHGHOSRS G BF et renBerenTadreaun gE A6 ea 5y 1 FETESR P GRPRence
of sharg siﬁgala.iprfheldinkkgg 08{9?5 pf SP)’ whi ch can be allocated to
the cr sgé? € RATICEARY SP RN BIES TN OF P8I I a (1). Bottomline in each
picture represents the initial sanple, the following |ines bottomup after
514 h, 41 h, 96 h, 6 d respective 13 d storage in a cline chanber (50 C
90% RH). WD 2011/ 057974PCT/ EP2010/ 066965 -14- Exanple s The invention

wi || becone apparent by the follow ng exanpl es which are given for

illyptration of the inventi gpief BQi@lptionadt the Birdwidgsi ts i ntended scope.

Figure 1 shows a schematic drawing of the setup for the manufacturing of solid dispersion (MBP)
according to the present invention. The setup provides two reservoirs (vessels) with temperature
control means, one for providing the aqueous phase at a controlled temperature (1), the other for
providing the organic phase at a controlled temperature (2). Both vessels are further equipped

15 with automatic stirrers (3). The aqueous phase is circulated in a closed loop (4) using a pump (5),
while passing a high shear mixing unit (6). The organic phase is added into the aqueous phase
within the high shear mixing unit with the aid of a dosing pump (7) and via an injector nozzle

which is shown in more detail in Fig. 2.

Figure 2 shows are more detailed schematic drawing of the high shear mixing unit ((6) of Fig. 1).
20 The nozzle (8) is placed within the aqueous phase inside the high shear mixing unit. The nozzle
can be oriented within different angles (o) with respect to the rotor (9) of the high shear mixing

unit, and within defined distances (d) of the rotor tip.

Figure 3 shows the comparison of X-ray diffractograms obtained from two lots of solid
dispersions (MBP’s), manufactured via high shear mixer precipitation according to the present

25 invention (3a) and via conventional spray precipitation (3b). The results presented in this figure



5 Exanple 1: Preparation of the DVA phase: The concentration of the
conpound of fornmula 1 and HPMCAS in the organic solvent was 35 % (wW w),

whi | e t hewoabiinsef74t he conmpound of forrmula 1 and HPMCASPCI/ERQ010066063 The
tenperature of the solution was adjusted to 70 C. 10 In a 250 m doubl e
jacked glass flask reactor 21 g of thel&onpound of fornmula 1 were dissol ved
in 130 g D nethyl acetam de (DMA) at 20 - 25 C. Under stirring. 48.9 g of
HPMC- AQewRih6trad ded tﬁetaspmfaprsgbiﬂatb@mpﬂta EesHbeAble hLaiMR Fe-0BBtalGatith tHan fRe Kigh A

cl ear solution was obtained. Exanple 2: Preparation of the aqueous phase 15
In a dohédreréaasikeddeMBR. 0 elidt@ded bgaled @flybddilréhc@bf thabd sihdtCh thas tenpered to
5 C Qut of the bottomvalve of the reactor the water phase was circul ated
by t he diffightogiwasr ofifb x @hichrcamibt hll@natedusithd @ystaljoaformpsfehecomspbuadratt@myulh obe
punp, and then followed by the high shear m xer, back to the top of the

r eact or(1). Bhgomriretin edchtfigureepreseritathednitiahtaoptd dierfelslcwmg linasbettte uptafier
fluid level in order to prevent foam ng (see Fig

2011 oammph:ﬂé@z@ll@ﬁma%ls%ds_tsragzxaﬁﬁh@ezhamb@rc(ﬁ&@él@%d%HH gh Shear M xer
The tip speed of the rotor in the high shear m xer was set 25 nisec. A
rotor/stator conbination with one teeth row, each for rotor and stator was
used. 5 Dosing of the DVA solution The DVA solution tenpered at 70 C was
dosed with a gear punp via an injector nozzle, which



was pointing into the m xi ng chanber of the high shear m xer, into the
circul ati ng aqueous phase. Dosing rate of the DVA solution 10 The DVA

sol uti on waxodased4i nt o t he aqueous phase resulting i n &CT&P2@006696KC1/ DVA,
in the m xing chanber of the high shear m xer of 100/1. Exanple 4:

Addi tional dispersing in the HSM (aftet4precipitation), isolation and

washi ng After addition of the DVA solution the obtai ned MBP suspensi on was
di spersed for an 15 additional time,Exaaigi&pondi ng to equivalents of the
bat ch passing the high shear m xer. The tinme was corresponding to a
turnover in calculated recirculation times of the batch of 6 tinmes. The
obt ai ned suspension, hold at 5 - 10 C was separated fromthe solid MP.
This was be done by using a suction filter. The isolated MBP was washed
with 0.01 N HC1L (15 kg 0.01 N HC1/ kg MBP) followed by a washing with water
(5 kg WateenvengiolVBH) beconaragpprrenoby tedulboving exivfplesTinkicR Bra ghaingbeilugtngion dBP
had a water content between 60 and 70 % WO 2011/ 057974PCT/ EP2010/ 066965
-16- Bthaipiventton @gien thpindgniting it®intemdpdRcopa: to drying the (wet) MBP was

del unped by using a sieve mll. The (wet) MBP was dried in a cabinet dryer.
During the drying process of the MBP the tenperature of the product was
below 40 Cin order to avoid recrystallization of the API. The pressure

i nside the cabinet dryer was 5 bel ow 20 nbar. The water content of the MBP

after dryi n9 was bel ow 2.0 % and was signed anorphous in the XRPD pattern.
Example 1: Preparation of the DMA phase:

The concentration of the compound of formula 1 and HPMCAS in the organic solvent was 35 %
(w/w), while the ratio of the compound of formula 1 and HPMCAS is 30 to 70: The temperature

of the solution was adjusted to 70 °C.

10 Ina 250 ml double jacked glass flask reactor 21 g of the compound of formula 1 were dissolved in
130 g Dimethylacetamide (DMA) at 20 - 25 °C. Under stirring. 48.9 g of HPMC-AS were added

to the solution. The mixture was heated up to 70 °C. A clear solution was obtained.

Example 2: Preparation of the aqueous phase

15 1Inadouble jacketed 2.0 liter reactor 1210 g of 0.01 N HCl was tempered to 5 °C. Out of the
bottom valve of the reactor the water phase was circulated by the high shear mixer or with an
auxiliary pump, preferred a rotary lobe pump, and then followed by the high shear mixer, back to
the top of the reactor. The inlet of the recirculation into the reactor was under the fluid level in

order to prevent foaming (see Fig. 1).



Exanpl e 6: Filmcoated Tabl et Conponent Quantity (ng/tablet) MBP (30%
conpound (1), 70% HPMCAS) 800.00 Croscarnel |l ose sodi um 29. 40 Col | oi dal
anhydr ouswei20i1o&s797@. 40 Hydr oxypr opyl cel | ul ose 4. 25 Magnesirmpesimesdat e 5. 95
10 The above nentioned ingredients were m xed and pressed into tablets by
conventional neans. The filmcoat consi%ts of Polyvinyl alcohol (8.00 ng),
Ti t ani um di oxi de (4.98 ny),

Example 3: Precipitation

High Shear Mixer

The tip speed of the rotor in the high shear mixer was set 25 m/sec. A rotor/stator combination

with one teeth row, each for rotor and stator was used.

5 Dosing of the DMA solution

The DMA solution tempered at 70 °C was dosed with a gear pump via an injector nozzle, which
was pointing into the mixing chamber of the high shear mixer, into the circulating aqueous

phase.

Dosing rate of the DMA solution

10 The DMA solution was dosed into the aqueous phase resulting in a ratio of HCI/DMA, in the

mixing chamber of the high shear mixer of 100/1.

Example 4: Additional dispersing in the HSM (after precipitation), isolation and washing

After addition of the DMA solution the obtained MBP suspension was dispersed for an
15 additional time, corresponding to equivalents of the batch passing the high shear mixer. The time

was corresponding to a turnover in calculated recirculation times of the batch of 6 times.

The obtained suspension, hold at 5 - 10 °C was separated from the solid MBP. This was be done
by using a suction filter. The isolated MBP was washed with 0.01 N HCI (15 kg 0.01 N HCl/kg
MBP) followed by a washing with water (5 kg water/kg MBP) in order to remove the DMA. The

20 isolated (wet) MBP had a water content between 60 and 70 %.



Macr ogol 3350 (4.04 ny), Talc (2.96 ng) and Iron oxide red (0.02 ng). Any
ot her conventional filmcoat mxture, like e.g. Opadry Il pink 85F14411,
may al so we 2081e37974\WO 2011/ 057974PCT/ EP2010/ 066965 - 17- PCIraiPe®i0hed6sret hod
for manufacturing a solid dispersion containing the anorphous form of the
conpound of fornmula 1 Cl and HPMCAS]6conprising the followi ng steps: (a)
di ssolution of the conpound of formula 1 and HPMCAS in the sane organic

soIvenqhhgmghy@wgm@ﬁ@i@g}pmﬁﬁganic phase; (b) continuously adding the
organi ¢ phase obtained under (a) into an aqgueous phase which 10i s present

in a mxing chanber, said m xing chanber bei ng equi pped with a high shear
Prior to drying the (wet) MBP was delumped by using a sieve mill. The (wet) MBP was dried in a
cabinet dryer. During the drying process of the MBP the temperature of the product was below
40 °C in order to avoid recrystallization of the API. The pressure inside the cabinet dryer was

5 below 20 mbar. The water content of the MBP after drying was below 2.0 % and was signed

amorphous in the XRPD pattern.

Example 6: Film coated Tablet

Component Quantity (mg/tablet)
MBP (30% compound (1), 70% HPMCAS) 800.00
Croscarmellose sodium 29.40

Colloidal anhydrous silica 10.40
Hydroxypropylcellulose 4.25

Magnesium stearate 595

10  The above mentioned ingredients were mixed and pressed into tablets by conventional means.
The film coat consists of Polyvinyl alcohol (8.00 mg), Titanium dioxide (4.98 mg),
Macrogol 3350 (4.04 mg), Talc (2.96 mg) and Iron oxide red (0.02 mg). Any other conventional

film coat mixture, like e.g. Opadry II pink 85F14411, may also be used.



m xing unit and two additional openings which connect said m xing chamnber
to a closed | oop wherein said agueous phase is circul ated and passes

t hrough twe 2arindismg4chanber; (c) precipitation of a m xt RCe&/EPoeSiosddfng of

t he anmor phous form of the conmpound of 15 fornula 1 and HPMCAS out of the
agueous phase nentioned under (b), whi-l'& the high shear m xer is operating
and sai d aqueous phase is passed through the m xing chanber in a closed

| oop, resulting in the formati on of an aqueous suspension of the
precipitate; (d) continuously circulating the aqueous suspension through
the m xi ng chanber while the high shegaim® Xi ng unit is operating and after
the organic solution prepared under 20(a) has been conpletely added to the
aqueousy phasgetdlditbr ﬁaﬁ@ffa&tﬁﬁﬁ RRbld &Eﬁer%ﬁ‘é‘oﬁﬁﬁlﬁ thB@frlolr (ﬁls%&@of the
distribution is obtained: WD 2011/057974PCT/ EP200/ 066965 - 18- (e)
|solatkaglbbgdgpﬁkgmph@se fromthe suspension; (f) washing of the isolated
solid phase with 0.01 N HC1L and/or water; and (g) delunping and drying of
the solid phase. 5 2. The met hod accordlng to claim1, wherein the organic
phase in (a) is a 10 to 40%% sol uti on of conpound 1 and HPMCAS in DWVA, the
ratio of conmpound 1 to HPMCAS\being from about 10 to 90 %{w w) to about 60
to 40 % (ww); and the comiiptious adding in step (b) is achieved via an

and HPMCAS, comprising the following steps:

(a) dissolution of the compound of formula 1 and HPMCAS in the same organic solvent to

give one single organic phase;

(b) continuously adding the organic phase obtained under (a) into an aqueous phase which
10 is present in a mixing chamber, said mixing chamber being equipped with a high shear
mixing unit and two additional openings which connect said mixing chamber to a
closed loop wherein said aqueous phase is circulated and passes through the mixing

chamber;

(c) precipitation of a mixture consisting of the amorphous form of the compound of
15 formula 1 and HPMCAS out of the aqueous phase mentioned under (b), while the high
shear mixer is operating and said aqueous phase is passed through the mixing chamber

in a closed loop, resulting in the formation of an aqueous suspension of the precipitate;

(d) continuously circulating the aqueous suspension through the mixing chamber while
the high shear mixing unit is operating and after the organic solution prepared under
20 (a) has been completely added to the aqueous phase until a defined particle size and/or

particle size distribution is obtained;



10 angl e between 40 and 50 to the longitudinal axis of the high shear m xer
and has a distance of about 1 to about 10 mmfromthe rotor of said high
shear m x&0 2001/05MW7Hs operating with a tip speed of abouPCIEPr@oAbeE: 25

m sec. 3. The nmethod according to claim2, wherein the organic phase in (a)
is a 35 %solution of conmpound 1 and HP84CAS in DVMA, the ratio of conpound 1
to HPMCAS being 30 %to 1570 % (ww). 4. The nethod according to any one of
claims 1 t@eSisolhifE BleRolidfhae Rt theRbgeasib; (&) conprises DVA, the conpound
of formula 1 and MCAS-L, and step (b) conprises adding said organi c phase
into aqueous (0.01 N) HC1 at a nmass flowratio in the range of about 80/1
to 200/ 1 (&fjuembsngdfabeisolgartolid phase)ithvind 1 ¥ 1@l ahddsruenarsadCl i s kept at a
tenperature of about 2- 20 8 C WD 2011/ 057974PCT/ EP2010/ 066965 -19- 6.
The solid dispersion accordi n? to claimb5, characterized in that it is a

m cropr eci gk etleapng dodpoyide of (BRYd phaseei n t he conpound of formula 1 is
predom nantly present in its anorphous form 7. A pharnmaceuti cal
preparation containing the solid dispersion as obtainable according to 5
the nethod of clains 1 to 4, optionally together with additional
pharmaceutically acceptabl e adjuvants. 8. The solid dispersion as

obt ai ngbl e_according to . the thod . of clains 1 to 4 for the use as

mad?gca nt .T%en@?.th C%‘Eﬁllu?fﬁto(fﬂ’g%%\'ih%lrhs obt ai nabl e according to the method
of claims 1 to 4 for the use as 10 nmedi canent for the treatnent of cancer,

nover compotta et PEPRLEL i eR0e SRy MRS eI AR et T

the ratio of compound 1 to HPMCAS being from about 10 to 90 %(w/w) to about 60 to

40 % (w/w); and

- the continuous adding in step (b) is achieved via an injector nozzle which is oriented in an
10 angle between 40 and 50° to the longitudinal axis of the high shear mixer and has a distance
of about 1 to about 10 mm from the rotor of said high shear mixer which is operating with

a tip speed of about 15 to about 25 m/sec.

3. The method according to claim 2, wherein the organic phase in (a) is a 35 % solution of
compound 1 and HPMCAS in DMA, the ratio of compound 1 to HPMCAS being 30 % to

15 70 % (w/w).

4. The method according to any one of claims 1 to 3, wherein the organic phase in (a)
comprises DMA, the compound of formula 1 and HPMCAS-L, and step (b) comprises adding
said organic phase into aqueous (0.01 N) HCI at a mass flow ratio in the range of about 80/1 to
200/1 (aqueous phase/organic phase) while said aqueous HCl is kept at a temperature of about 2-

20 8°C.

5. The solid dispersion obtainable by the method according to any one of claims 1 to 4.
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6.  The solid dispersion according to claim 5, characterized in that it is a microprecipitated

bulk powder (MBP) wherein the compound of formula 1 is predominantly present in its

amorphous form.

7. A pharmaceutical preparation containing the solid dispersion as obtainable according to
the method of claims 1 to 4, optionally together with additional pharmaceutically acceptable

adjuvants.

8.  The solid dispersion as obtainable according to the method of claims 1 to 4 for the use as

medicament.

9.  The solid dispersion as obtainable according to the method of claims 1 to 4 for the use as
medicament for the treatment of cancer, in particular solid tumors, more particularly malignant

melanoma.

10. The novel compositions, methods and uses substantially as described herein.

ok ok



