10

15

20

25

WD 2007/ 027494 PCT/ US2006/ 033022 -1 AMORPHOUS SOLI D

DI SPERSI ONS The present invention relates to anorphous
woeaueh2disaper si ons of 7-chloro-N, N, 5- 5 PCT/US2006/033022

tri net hyl - 4- oxo- 3- phenyl -3; 5- di hydr o- 41 pyri dazi no[ 4, 5

-b]indol e-1-acetam de, a pharnmacol ogi cal agent

possessing a high affinity for the peripheral -type

benzodi azepi ne receptors. This invention also rel ates

to processes for the preparation of these anor phous

solid disper (! R

R DOIH I : 1 0S| ti ons

i ncl udi ng such di spersions, and to nethods of use 10
thereof for the prevention and treatnment of diseases

r §hat \edsdno ipedrtiohereddied y«pemhﬁph@m edibidispersiamsepf Grchloro-N,N,5-

mmeth‘}dnoaP@NﬁeﬁyF@EFME% puridesinelhfdlipdols- becsagideo. a8

AT S5 Bk SRR T ) 3 Sl

receptots), possesses a high affi n| ty for the

p l her% g/lg(brﬁ?enz di az fqretg E%J%gagiﬁgfq}ﬁtpgqe amorphous solid

dlspeﬂéfb%.[.‘. @%ﬁbﬂﬁﬁc@aﬁcapﬁ ﬁéstith(ﬁl% 19(f,lud1ng such dispersions, and to methods of use
lorfo-N, N, 5-trine

thereqf igt @ep:mgrwhos agd mmboﬁuhswcs rtdatedhts] periphplal-tips| henpodiazepine
rece %BSet am de are described in, for exanple, U S. Patent

PRS- 6, 262, 045 and, in parti cular, U S. Patent No.

6, 395, 729, botiACKGROUMBD OF EI'I:EINVWNIIUNEd by

reference in their entlretg imted solubility of
c rysilara-iVdb 5-trimethyl-4-0xo0-3- eny1-3 5- d1hydro-4H-pyr1dazmo[4 5-blindole-1-

a“""“‘éj‘%;lgﬁ{"ﬂl‘gf %@ef% gﬁ%{%ﬁ‘%ﬁ@dol ghle[1 lece? a?n de,

prepared according to Exanplg | ofcey. S.  Patent No.
6,395,729, in both aqueous sojutj/ons and non-aqueous

formul ati on solvents present ifficulties in the
adm ni stration and storage o for ffBat i ons cont ai ni ng
this 25 conpound. Prelim narystydi ried out with

granul ation or dr
PCT/ US2006/ 03302

(1),
possesses a high affinity for the peripheral-type benzodiazepine receptors. The preparation,
physical properties and beneficial pharmacological properties of 7-chloro-N,N,5-trimethyl-4-
oxo-3-phenyl-3,5-dihydro-4 H-pyridazino[4,5-b]indole-1-acetamide are described in, for
example, U.S. Patent No. 6,262,045 and, in particular, U.S. Patent No. 6,395,729, both of
which are incorporated by reference in their entirety

The limited solubility of crystalline 7-chloro-N,N,5-trimethyl-4-0xo0-3-phenyl-3,5-
dihydro-4 H-pyridazino[4,5-b]indole-1-acetamide, prepared according to Example 1 of U.S.
Patent No. 6,395,729, in both aqueous solutions and non-aquecus formulation solvents
presents difficulties in the administration and storage of formulations containing this
compound. Preliminary studies carried out with conventional formulations using this

crystalline solid (such as formulations prepared by wet granulation or dry blend processes
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-2 using standard excipients well known to those of
skill in the art) have led to limted absorption of
WO m0T271g94 Attenpts to inmprove the solubility oPCTS2006/033022
pure drug substance, such as~by preparing and
utilizing anorphous forns of
7-chloro-N, N, 5-trinethyl - 4- oxo- 3- phenyl - 3, 5-di hydr o- 4H
using standi¢d eLeipieRWel Dkitviidahese of aRiY iarthelen) Kave Udd ®dirhited absorption
drug substance with [imted physical stability. For
thhéﬁéliﬁal e, such drug substance crystallized over tine.
It n ' Y, .

f of SpRol BTt BUAIGIRt L T BRI Sl By preparing
and hl;il[ilziﬁg tabid]iphdgm: fofin® o -73011bérgﬂﬁﬁ&53uﬁndhjﬂlyﬂbfmo4hphenyl—siézljhydro-élH-
.ho[ 4, 5- I.ndo] e- 1- acet am de havi ng significant L. .
Pm@an%‘iﬁbﬁlydpl?pkm% redted c gh\EHE; Sibgfangg with limited physical

he ' LAf:-Sh Aok fid.cant physi cal
S B o iR ke i Dot ance
al bnlees 180V belera fmmdhhaiscatiafp polymers aef ugehid riby psphribg dispersions of

.drugs in polyners kn general ly.to. inpprove the ,k .
soli fiphved A S ey L Re Bbes i Ry ied B dazinol4,5-
blindy16-1-daRANA | YatiASt APNSAQNET sblubBity ATRPROMSnts over conventional

di spersions of drugs Tn polyners tend to convert to

formulagions phd also fpossessing significant, physicehstakilityl isydovaments over amorphous

i mproper .dosi pg,..due tq dif.ferences.of the .
arog BAGRE A% Biid Hrotdhelis oiPEGEE S RpetidoRle dppgyin polymers are
know@ getidraily fO1mA00E tHeoschiBIiRN R idrufl pvdiuctRt Howaler, 8 dispersions are
skilled in the art cannot predict which polyners, if
genegally, unistabledovss timee f Amorphious disperaions 9f drugs e palymephisnd to convert to

crysﬂhﬁﬁefo%g’ rb%e{l %ne? VARLH icﬁﬁ' !1%{(1 fé)r %ﬁéﬁggﬁng‘a-&ﬂ@ tﬁ (& 3hces of the

I nvent 1 on, owever, providaes s nor pnous
bioavkiBibilitg i auds solubility rafr oystellize! dinig] inbseriaBldvivbR¢dOF ERldEphous drug

mateifiby S RLIGE) ol PRSP ORETEH Wi BRIPPo: Nt would be seful for
pre:pZt%'l?é1 hapie 'a%&h%mé'&ﬁ oS Q'pgﬁﬁfu%ir Eg‘g?g‘?ﬁ?“&' The present invention,

, 5-di hydr o- 4H pyri dazino [4, "5-D] - acet am de.
howaves, prowidensuchrteble dmerphdsodigpessiomiesith inpeyed solfibitity.

preparing and to OS] {1 ' 'r‘LgNt he

anor phous solid Fe—Hhstart | nventi on,

andheé pra¥eitiatnteh pieAdesRatld efibffhouBRIRNdiBE2GBhETT @Y active agent,
DRAWNGS Figure 1 is an X-ra

OF THE DR r %I powder .
7-chigre-2V, Y Stsigrashlot-oxm3 akeryl iordihydre-dansiseriapfhs-iindole-1-
acetzﬁﬁfﬁgl oro-

, N, 5-trinmet hyl - 4- oxo- 3- phenyl - 3, 5- di hydr o- 44 pyri dazi
no[The Spredent) dovepiibn adet providesi procérgel dogy prepasihg and to compositions
t.hyl cel | ul ose | at e, under, stressed and
comgﬁgpg égesgagl@glaaq g&%ﬂ&spg:@iogs o? thesinstaxsits S:wention, and to methods of use
thereof,
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an X-ray powder diffractogram of an amorphous solid dispersion of 7-chloro-
N,N,5-trimethyl-4-0x0-3-phenyl-3,5-dihydro-4H-pyridazinof4,5-blindole-1-acetamide in
hydroxypropyl methylcellulose phthalate under stressed and unstressed conditions.

Figure 2 is an X-ray pou%der diffractogram of an amorphous solid dispersion of 7-chloro-
N.N,5-trimethyl-4-oxo0-3-phenyl-3,5-dihydro-4 H-pyridazino[4,5-b]indole-1 -acetamide in

hydroxypropyl methyl cellulose acetate succinate under stressed and unstressed conditions.
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Figure 2 is an X-ray powder diffractogram of an
anor phous solid dispersion of 7-chloro-
WK, 8pBe27494met hyl - 4- oxo- 3- phen%l - 3, 5-di hydr o- 4H PET/UWH6/033022
no[ 4, 5- bl i ndol e-1 - acet am de "n  hydr oxypropyl nethyl
cel lul ose acetate succi nate under stressed and
unstressed conditions. WO 2007/ 027494
PCTI US2006/ 033022 -3 Figure 3 is an X-ray povvder

di ffractggram of an_anorphous_solid djsper
Figuve gmscﬁnoxgray powder dlf&actogram of an amorphou% Sohid dlspersmn of 7-chloro-

r .
NN DR IR padty R S S M b e S R b atie
cellujuise hedtate phthnthte weder ebswel] amtlunsirssseé samtiticmndi ti ons. 5
Figure 4 is an X-ray powder diffractogram of an
anor phous solid dispersion of 7-chloro-

FzguNz W, 13- elnr X%Sr Hthedte RBasoRREN B 28 &&bﬁmﬁr 1AHHiRYEr&iHR % 7-chloro-

o[ 4, 5-b]indal e-1-acetamde in the ol ynmeric

NN, @@W‘n’é’lﬁ’ hﬁfm@?F?apbenYEm&@feH-pmmmqﬁﬁédﬂu@piQb—ge@amldc in the

poty Bl BRSPS PR ROT ZloP e ceshel ARy e goncicons.

of 7-chl oro-
N, N, 5-trjimet hyl - 4- oxo- 3- phenyl - 3, 5- di hydr o- 4H- pyri_ dazi
Figuge Sis son Kitay qosvder difSieatostaen OF an ayertphqus: Wi daparsippof 7-chloro-

N R e D S PRSI B B bethBice.
hydraityypepdeaiulost uideatsressed ahd unstressed conditions.

NN, 5-tri met hyl - 4- oxo- 3- phenyl - 3, 5-di hydr o- 4H pyri dazin

o[ 4, 5-b]indol e-1-acetam de in polyvinylpyrrolidone

Figuy¢ %efs & Ko V\gﬁw@d&g d'i‘fﬁ%{o df %ﬂn&gﬁ&gﬁ&% soﬁdgﬁ‘.i%ﬁerﬁoh%f 7-chloro-

an X-ray powder diffract gramof an anor phous solid
NN, Bitdmethyt-droxof3-phaiyl-GrSedihydro-4H-pyridazino[4,5-b)indole-1-acetamide in
0XO0r 3-

poly oplpYbl i i Bt aaiped ogicthons.r o 4 Pyt g

pol yvi nyl pyrrolidone plus 10%citric acid under
stressed_and unstressed conditions. Figure 8 is an
Figuye Taip godaey rivwder diffiggicgrmaof #p amerppeisusolislodispersion of 7-chloro-

NN, %—%ﬁ%ﬁ?ﬂﬁ%){%ﬁjﬁh@}% r50§1h¥%r0-4 p§r1gazdnﬂ§grlgmﬂq_le -1- ace gtg]llde in
polyviakpytrolifl breisilie 1 0% atiteic aniddmdenstressed and unstressed cond1t1ons

pol yvi nyl pyrrol i done-vinyl acetate copol ynmer under
stressed and unstressed conditions. 25 Figure 9 is an

Figuie 82% RPRUEY SHvider AfRaf3MR lor 3 ARBLREAUSHIRCHsFersion of 7-chloro-

di spersion Of" 7-chl oro-
NN, Ntnnﬁt}wmrra:tohsx-phmyrbﬁcﬁr&h@dﬂ@n%{-panaazinﬂﬂdrb]m}dl@yfapdamde in

oty Bt b e N R oncions.

di ssolution testing results show ng the
. sol ubili %l di ssolution rate of anorphous solid
Figuye Hoisr a1 Smmyopowdes difitastogram of sanpaembpwesdifodishusion of 7-chloro-

N AR i SR S R O iR dpetgmice. i

hydrivksgitopyl methylcellulose phthalate.

Figare 10 shows dissolution testing results showing the solubility/dissolution rate of
amorphous solid dispersions of the invention, comparative amorphous solid dispersions, and
pure crystalline drug substance in aqueous 0.25% sodium lauryl sulfate/0.01 M pH 7
phosphate buffer.
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phosphate buffer. WD 2007/027494 PCT/ US2006/ 033022 -4

Figure 11 shows dissolution testing results conparing
wohmowod7a®i | i ty/ di ssol ution rate of an anor phoreTARki06/033022

di spersi on of -4-

7-chl oro-N, N, 5-trinmet hyl - 4- oxo- 3- phenyl - 3, 5- di hydr o- 4H

- pyridazino[ 4, 5-b]indol e-1-acetam de in hydroxypropyl

met hyl cel l ul ose phthal ate of the 5 present invention

and pure crystalline drug substance in aqueous 0.25%

Figuyg dtluﬁhqvmdwolum festing oewvlts wopiating s polubidity/dissalution rate of an

B Tl R I

pyndﬂ'ﬁilﬁi“ pé]indolet1-bbtahinee i | Bflrokypeodyd! heylllulose phthalate of the
abbyevi ati on 10 unl ess ot hervvl se i ndi cated, shall

% WeRio godl muse Iaysialiine drag | hRAREenitsauepYs GAR% sodium lauryl
b'O‘f'Ni ?E sz,hgtﬁ?,gq@ial ate CA citric acid DCM

I chl or €t hanol 15 HPC hydr oxypr opyl

ceI | ul ose BENCAH XD OESCRIPTIONGE THE INVENTEON
acetate succi nate HPMCP hydroxypropyl methyl cellul ose
Defigtons and é&ﬁ(ﬂg VIRODYi nyl pyrrol i done 20 As used above,

As u‘é&ij chWeo wed Hebudotit ﬁﬁsﬂsbﬁétﬁdﬂ"oﬂfhe tlﬁ'\?e iBy SRk 'f&ﬁkhwf[ng ea[l))brewauons,

owi ng terms, unless erw se in cated
emmdm@teﬂashelltbh@nﬂmmodﬁmbavmhm foi!g:svmg heatipgsm

"drug substan 1 rein, refers to

CAP? chloro-N, N° %ﬁ}l ﬁ%ﬂ'ﬁﬂg% 3-

CA phenyl - 3, 5- dbﬂﬁgwdm—k pyri dazi no[4 5-b] i ndol e-|
-acet am de. }E@?eneral the term"solid dispersion”

DCMefers to a Sichiasametharesol id state conprising at 25
1,_oﬂgeast two cogponents, wherein one conponent is

I spersed throuchout the other conponent or
HPCconponent s. Eh&okﬁwpﬂawﬂln{da@us sol i d dispersion" as

her ei n, ers to st e_solid dispersions
HP rising ahﬁ&@ﬁ&@%&‘ﬁ @L?ﬂméécﬁﬁﬁ seccanai®i | i zi ng

HPMRGPYIEr . By ) it is neant

that the armrgE &gmgfhﬁg%’?%ﬁg‘?g?é c%%tteal ns drug

PVPsubst ance i npalyveplgstreodidon¢ | y anor phous solid state
form that is at |east 80% of the drug substance in

the 30 dispersion is in an anorphous form Mre

As RE€EBSHRDLYNG Broh gk tROFRAPHAP ST Y Bl &IRR YhePlollb®AS terms, unless

otherwise indicated, shall be understood to have the following meanings:

The term “drug substance,” as used herein, refers to 7-chloro-N,¥,5-trimethyl-4-0x0-3-
phenyl-3,5-dihydro-4 H-pyridazino[4,5-blindole-1-acetamide.

In general, the term "solid dispersion” refers to a system in a solid state comprising at
least two components, wheyein one component is dispersed throughout the other component or
componenis. The term “amorphous solid dispersion” as used herein, refers to stable solid
dispersions comprising amorphous drug substance and a stabilizing polymer. By “amorphous
drug substance,” it is meant that the amorphous solid dispersion contains drug substance in a
substantially amorphous solid state form, that is at least 80% of the drug substance in the
dispersion is in an amorphous form. More preferably at least 90% and most preferably at least
95% of the drug substance in the dispersion is in amorphous form.

A solid that is in the “amorphous” solid state form means that it is in a non-crystalline

state. Amorphous solids generally possess crystal-like short range molecular arrangement, but
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95% of the drug substance in the dispersi onisin
anor phous form A solid that is in the "anorphous”
Weplwtosst e form nmeans that it is in a non-cryBCEUS2006/033022
state. Anorphous solids gener5al |y possess crystal-1like
short range nol ecul ar arrangenent, but WO 2007/ 027494
PCT/ US2006/ 033022 -5 no | ong range order of nol ecul ar

no lagclsh g’@]?ﬁ&r af ];mcﬂeumm‘l pabkﬁg)aﬁta& Emﬁxd 13@@3@11%& belidsol Tiek solid state
state ormof _a solid, such as the drug, substance |n

formy ¢fen 3pksh sHRRas teddseg substrncensy ﬂx&eana@?hm igpersigy, may be determined

T e i YT -

Caloditretny (BS&DMcdhﬁrestdmdmduadmmmd)m tchﬂnsm oﬁ skilkid the iart.

the, art nt ceipnt
RV E%nc&fmttﬁ% 8 fshetsthos o the preserg invention
rangld BENORRIN 001%%%0@@99% t WGt td ﬁiea&hl}iﬁthg foMiner. Ina
stabilizing polynmer. In a et erred enbodi nent

prefesyed ambastiment,) ghes amgmamfedmg rsgbsiaﬁqeanngﬁéo@@mleﬂépﬂb l%btmttbout 25%,

morpiElSTy BRAT AT o oo b e D g RyRE e il polymer.

" STh tdrnzshibilhgy PlmeRSashssed heRig i ificludig |thb¢blaﬁn§ é€fers to any one

clainms, refers to any one_ 10 of hydrox

of bydoRyeBT] TEBYocH RN Intalats (s o 4t AP asdigr diypromellose

oS TG o B 5, 5P 0 0 o

acetae esatinats Ualsion hh@m(t adss HPRMOMAR) and I-WKEAEI)E gulymethyerglates, such as

EurfGh TR L0024 186 i Shelleishbsomdesionsi sheaiaiaisent o or more
of theWeortheiRERd fllyhls. PrOEREP EBW%P%%%?%% %Fxﬁﬁ% fiRfoxypropyl

pol ymers of the 1nvention I
methymeﬂylose phihklatee cq;itulsbml agtteie piﬂhdla,tbmld mb&nta'tca)olymethacrylate

Pl PedieStery SrefiPioh Bub B, HER R0 6, F gcsest inypption, the drug

subs’@lh@@ %rebdiﬁ’ ‘i‘ﬁ‘hh Qufhouh’ﬂ@f fbH0about 888 RNGRUL S0V B Wéigﬁt Relative to the
an anount of from about 5% to about 20% by wei g

stabifigingriolsenergnd ee stabilining pelympr pﬁ)lllygflff@?ﬁypamyl mféhylceuulose phthalate.
oL AL | At BAROLH P i 8T AR VRERPMLy TRLINLE B #sGiifing the arug

e armrp ous SO ar

subsfaned Eiicﬂﬁleystamﬁmg qﬁl)buercﬁn%meIbgst@t @6 figrm 2 Feed solution and then
~subst an an(ﬂthe stadtlllzmg pol}xa/‘gler |naSU|tabIe
Spray; SiYiBAt ofe$ SAuEion d@ Jfoum)| the  amerahens: splld dispetsipnqgs,pRpwder. A

smttaﬂl% sbBRft 54 Héé&)ﬁhré\{g {9/ §91¢/¢§ﬁ oft E‘i‘ﬁgﬁﬁ’@ BB s5i9&itein which boctih the drug

di spersion as a suitable solvent," as use
substagre i thegpolyrsal ha&nadcquatn sofwhilitypé. gsmlumhtysthansmm‘r than about 1

ool 55 o A e b s i

requike dTEEREht sOlvBheS! 4 Bbian ﬂ:@:‘ H@sﬁ&tea é&u!ﬁﬁ@rf Qfxraﬁﬂlﬂésf of RBitable solvents
drug substance and stabilizing polymer 25 reqﬂw re

inclugief dichlerpmethange whipreformb ethemolf n@ﬂ@e@l, riegropanalbiethylagetate, acetone,
wetel SRS thordh, A BT SHRRT s ARGHE O dichlprpethane and efhanol.

2- Bpepaliging @tehplloaéﬁt WEIE knawR1tONBese skilled in the art for preparing solid

dispersions. In a preferred spray drying process of the present invention, the amorphous

dispersion is formed by dispersing or dissolving the drug substance and the stabilizing
polymer in a suitable solvent to form a feed solution, pumping the feed solution through an
atomizer into a drying chamber, and removing the solvent to form the amorphous solid

dispersion powder in the drying chamber. A drying chamber uses hot gases, such as forced
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water or mxtures thereof. A preferred solvent is a

m xture of dichl oronethane and et hanol. Spray drying
wis2007/pr7agess wel | known to those skilled in thBCRUS2006/033022

for preparing solid dispersions. In a preferred spray

dryi ng process of the present invention, the anorphous

30 dispersion is formed by dispersing or dissolving

air, bittogdh UsiitigbseanaiRdasie bhargphadl tiyzpaticks! YT fied @oluuon can be
suitabl e solvent to forma feed sol ution,

atonjigadiby; penyentienal megny wellknoamdnitbeart, Sveh a3 adrwnyhgg sonicating nozzle

he solvent to formthe
mdﬁ%g?@g%%&ggqﬂli%%é@%zgéy on powder in the drying

? h a’ﬂﬁgngh ﬂaeddrnd'/mpgowa:@am?ﬂ§ eﬁtH&;]irems @fveniioiC hrequerably prepared
orced WO 2007/027494 PCT/ US2006/ 03302 -6 air

usingcopyesional AP GEring tesiEimmes.alt willhe Badrsvopd tht puitable amorphous

f
R SLAES mf b’ SEAATYHAR 068 b Sy v o e
skilledwin theuart] sichias aelhextrusion, é‘eemdrymg,\mtafy evagoration, drum drying, or

non-soni cating nozzle. A though the anorphous
otheapélﬁeer?tﬁ%ﬁgalgocgpﬁe present invention are preferably

Pr eRahSWler Rspest Bﬂtlﬁoiﬁ%’ﬁ"cfdno RRAmBRERICalY ﬁb&lﬁ)table excipients generally
techniques, it will be undérstood that" suitab

usedsipothp g are cgmlbmddm‘p ﬂreswdn@drmwmbowswhé dhswrsmnzpmder to form a

phar?&a@?u.ﬁ1 ar%’lﬁlgggl naI ﬁ%ﬁ%}'ﬂé céﬂg ﬁccepfaglezgcc&ﬁu;)iﬁ: ’akr‘?ﬂlclude one or

moré Gillafsy dibiwngs fat dx@ﬁpldjﬂﬁlﬂ‘btﬂ'flﬁhm@e céllulog® hRfose,ahxeiitol, pregelatinized
renmoval process. |In another aspect of the invention,

starchh aRdrethe Uik ofipiptegrants t fob| example, prashig  Harehr gylpglate; (prospovidone,
crosszrﬁiéll & 548 %maﬁfé RROIDLBRCW Ly %95}1%1%0 l¥pfibkium stearate, sodium

nDrp ous SO di'spersi'on powder to
steapyth a&mmmtmdathmhkmm&temrs, %mbx%plbnanﬁum, catdhprin and the like;

i B BAEL S RAE SpElak LS SIS o9 cring an e

colo?ﬁt:i ;;bké%éﬁraubé@ beF&s; zﬁﬁ%’r'&tﬁér exCipRAR RbbAHiEEn th%tcﬁfs%’é form used.
he |ike, disintegrants, for exanple, Sodium

st Jrh@ hplgemn@@ftlmcel comep@vn:d ofiethe present ainvettians erefordblymeontain a

el oo e hnt BF B gty RRRER. "I FERE Ypffhgutically eftective

amodnEei LRl herdif)f reR¥QTPAE amB U STIRe dARCHBARNE Frasknt Rethe amorphous
like; flavoring agents, for exanple, peppernint,

dispgasicy pr ghamagpulicel compagtion \bsingr mawe hat| jsi@ificient to prevent
devéig;glﬁélﬁ%tf%r agé\ﬁ&@ éé{ Qb %§%eﬁp Hﬁdé & Soreddhe E}énﬂ B%E{Fhog the disease being

I ents depen age form
treaipﬁa rInkmvasﬁ |acthbrapa[tmaﬁy teﬂbcmeoém:blhﬁ off raqﬂmnhaaenﬂmltcbmposiﬁon refers

uti cal | effective a

b pof a%tjr%lgﬁ SRP e ot FS{LBF T PRSP 1RaRRSpE o o alleviate o
som@fegc?e% |0 or%Qox%Wé ?ﬁ)niksﬁdthg RhRh bif %%ﬁe& 0 Iﬁ“@letemumng the

anount of the ance present In the anorphous
effectivepmmeing or dpsqa taemmim wif |f&tabrswmu‘pu@1der@h b élen gtendmg diagnostician,

Jo| ff t t t
inct 5% Yol b eolo: 4 SRl Rl i He 225 g, gegplohealths the
spedific tdRasey HVOBAE; he (dBLred SeASBIVRRIENH or the severity of the disease; the

response of the individual patient; the particular dispersion being administered; the mode of

administration; the bioavailability characteristics of the preparation administered; the dose
regimen selected; the use of concomitant medication; and other relevant circumstances.
The pharmaceutical compositions of the present invention are generally administered

orally to patients, which include, but are not limited to, mammals, for example, humans, in the
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treated. Likew se, a therapeutically effective anount
of a pharmaceutical conposition refers to an anmount
Wl 2006 hamonposi tion that is sufficient to prevPOr/uS2006/033022
devel opment of, or alleviate’to 25 some extent, one or
nore of the synptorrs of the di sease being treat ed. In
determning the effective anount or dose, a nunber of
formf@f:tf&r Sxadfyle,CHONEIAISY Sstt BYlatil Qapdlle nrltablet Oh a@les tpilly, égﬂanules or a
including, but not limted to: the species of manmal
suspensmsu ze, age, and general health; the specific

f}le%fcﬁl/l nvoqoﬁgm%t}t,sﬁlg gg‘gs%{:xﬁﬁlv&frltédst{]p%g Sééﬂé?(ﬂ{sg% £l comprising the

phama@buﬁbﬂuﬁimgmitioﬁ@ tesckibed herein. CDbgige dbmemahﬂe, lﬁl&laﬂgnot limited to,
adm ni stered; the node of 30 _admnistratiaqgn;
those) selaciad | fzam| the yerewm caesigings of Pylsptharder o %ﬂpatﬂieﬁmcaplets tablets,
e S S
gran@g%ncéﬂrﬁs % %ﬂsm%?czﬁja?g ndosﬁgeg sgﬁﬂd ceo!n 115 emc q%Qﬁtu’j &f 8fug substance
calcudated utos tpaodies. thieh elepilnead rthemp&utxcaleffectnpo&‘ypmdibs tfe tphermaceutical

com q;ﬂfpg]gtvghqgee ?;m N DiSteoe fpggéea% m"zn In tﬁier edl?%@ 18g¥o about 2000

J/
gdpfm%,'&*ugus SUbREdS é@ht&m@eém baitbh avid0y m@z o@amaqormg to about

7 formof, for exanple,” a hard
IOO%mgtbeg!glm@ﬁenecbapsul e, a tabl et a caplet, pills,

o B e PE PR 580 SR BB Fomponiions

of thE fp@esem{ré‘fﬁibﬁl&h%@adﬁ:@m&dtmﬂﬂ stheedefapbeit ALV & prophylactic agents
Dosg%eformslnclude but are not limted to, 5 those

and/gramedipagents By M@ogm@dwaﬁbwpgmah@e drergviths, hard or

sof Rl

SO SRS ot AL s s AR L@ty acocpible. As
useddiferein) g "phdrfiaaficivally abwpta@l&&aﬁ:q:qnmﬂmamettha ﬂesmtalﬂel for use with

t herapeut|c effect y 1y, the pha ceutica
umefm%ﬁ?rt P ATRRT B SR P 4 FHeagds futoxicity, initation
and 893%1@' e2 eﬁgﬁka%gate%ﬁga s e betPRisatef the

drug su I ght of the conposition, with a
r aﬁ“@e p:ﬁsembomntmﬁ frnghergekabas it thel gseldfobe pharmsiceigical compositions of
th LB eferred. dIt will also be apparent to those skllled
© NYERH0R MPEdiNG  t he phar maceuti cal conpositi ons
t hg-CHIBRENIN, F AMBRIHYRA - SXAM - pﬁe@ws&my&roemip}rhamﬁd[e,rs -blindole-1-
t herapeutic "and/ or prophyl actic agents
acetarpide da arsalestivenand potentrripherg! &WW@P‘W éBR) ligand, and, as
t I
such Qﬁf[ ﬁ%ﬁgelahfgfﬂrlrla ggcﬁ{glﬁ &?P} &g@fggﬁ?aﬁhﬁﬁ% ne}]&%ﬁﬁ% bR Ferent types,
suchha&y &awma«velatpﬁafrrimhemic nalrbyathre-e emfta:hbﬁs alaipbredated,i dmg-related or
one that js suitaple for use wt humans and/or ot h

genchifi HRAPQPRiEn Gt WaR A emAIENSE QdEioDs (UEh @5 iRd apiyotiophies and
amyBQ%kgHaXeral §c§e‘r6:§ ion and allergic response)
Co

nsurate wth a reasonable benefit/risk ratio. The
pr és(éiﬂbra—Nméﬁ{tnmnﬂWMtdxeﬁ -phebra‘l-éé-dihydhbeﬁthﬁ:pgrid&imﬁ[é 5-blindole-1-

mace t | i tions. of
acetgmadre may o b2 usec? 102 %5e e prevention or treatment of neurodegenerative diseases of

the central nervous system, either of the acute type such as cerebrovascular accidents and
cranial and medullary traumas, or of the chronic type such as autoimmune diseases (multiple
sclerosis), Alzheimer's disease, Parkinson's disease and other diseases in which the
administration of neurotrophic factors is expected to have a therapeutic effect.
7-Chloro-N,N,5-trimethyl-4-oxo-3-phenyl-3,5-dihydro-4 H-pyridazino{4,5-b]indole-1-

acetamide may also be used for the prevention or treatment of acute or chronic renal
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the invention in nedicine. 20
7-Chloro-N, N, 5-trinethyl - 4- oxo- 3- phenyl - 3, 5- di hydr o- 4H
wOmpoi/ekazeano| 4, 5- b] i ndol e- 1- acet am de i s a sel PCT/USE06/033022

and potent peripheral benzodt®azepi ne receptor (PBR)

l'igand, and, as such, can be used for the prevention

or treatnent of peri pheral neur opat hi es of different
insuffich@sy, glotiebulasephritsin@iabeicahatrayatiiys foe tie treatment or prevention of

heuropat hies, infectious,  al cohgql-rel at ed,

cardige ifersst o digorder S"Qbr?étqhéof% beash failre cardiac ipghqmigand insufficiency,
myog%aigf‘ m%ﬁo O&g%lér%u 13\»%? 1) FordHRRP VA RPASRS &psha pectoris,

erosis.
paﬂxﬂlo@chknmdjﬁohls ESSbcmtElt‘vh}ﬂ ﬂxécanchnc&;ab\msnmﬂaﬂmﬁtmiymgﬂhm dis¢ases, side

effect é{pl da2|d? g4 ey ndeganpeglr Iﬂ?eea;m%%cde tnc%}/dlgcls gu?:gery, atherosclerosis

and nﬁ“fh?&ﬁgﬁéﬁﬁcﬁfc' E&n?h@aﬁ%ﬁ@sre@fenoﬁl.@e gﬁaﬁmi:éjééndi‘l@r ¥Bhditions linked to
system either of the acute type stich _

mcon'eqt@mhfmgom bamigrettdniefithe semdth ronsohe @dllsan d medul | ary

ot 2R PRl R SReiaEs S RS bR simtote 1
acetdﬁ%ﬂklh% @hown PhaREelobivhl abldly tH SEaRE nddelsWif gRufli®id arthritis by

adm ni stration of neurotrophic factors is expected to
modplgting thet mwpq;m@fméds therefore also useful for the prevention or treatment
ofthmgQJo , 5-trimet hyl - 4- oxo- 3- phenyl - 3, 5- di hydr o- 4H

- pyridazi no 4 5-b]indole- | acetam de may al so be

usBitefatire tiha mmemthaome Qreripheral-typa thentodicrapine aeceptor could play a

chronj c _renal V\D 2007/ 027494 PCT/ US2006/ 033022 -
fundpmep ¥°&‘F aqaegu lagng redl arolifesghen and canﬂe%%tqnd)mcesses In general, and

in c&ﬁ Y nof:B4l ﬁé% ed raﬁgh&%%do&engﬁf\b? i Bﬁerlf—tine benzodiazepine

|ac | sease or éor er such as chr
recc1ﬁ'farsl isr @iqsen}ad dharioss rhgms a)fatndmlrm god fcameen c Wherefore 7-chloro-N,N,5-

m%g}%é%rggé/ %lgég ﬁi’h érﬁ%"‘ E%g I?)‘j'%gglﬁvﬁ-aw 3 alﬁé may also be

usequf‘ﬂietﬂr%ﬁtlé‘ﬁﬁpﬁéa%ﬁl@ﬁit d‘i"tﬁrﬁoﬁs%d%ﬁﬁ&'r@c val ves,
inflanmmatory cardi ac di seases, side 5 effects due t

carbe georheakear kensediazepinet weenarsatrecsled Pesest Br the skin and, by

vi %arog angees n,g(r)? %fl%l‘o Al ,i%gtglfn hﬁﬁ gfsé)é)s% gﬂgn 1t355 dlha/fI{OAH—pyndazmo[ét 5-

blindsig-dcicerantde mandetised Sorl tha lweshlyaxisd acthe Itleeltment of cutaneous stresses.
proliferation or mgratign of the snoboth nmuscle cells
The expyepsion CfaReoss; Srtteﬁ%ewnd%ste% 103 T8 HhE -VAriQue) siyatogs Fibich could

Cause har ng%?f g%%%l?x gﬂcﬂthl@\% ty n’ ge%g}dﬁgsqn%gg? & oremmg this stress. This

agent eyrieet ioside and/or buiskleble bddy, soctubsa chegnichleor ficeuradical agent, or else
res and.i s herefore al so useful for the
outsﬁeeﬁgﬁtaf-gﬁrag}ol? ‘iif‘ of rheunatoid arthritis.
Li tree régeﬁt daletidd) dﬂh&%}'@ré I'éh?c&s H‘%. PeihbR NET @éatfn¥Pd/or preventing
benzodi azepi ne recdeptor could play a fundamental role

dlseasns relatadl 40 mngplwall-tym benZodiagepion regegtorariveich zampoes adxmmstenng
sses ner and n..co rso
to a | ggrg é§ neg(}] of P]Lg(i%e élge(ﬁ'sl?rFVBI%an %Dt?xelﬁiﬁ% q%ﬁ\ﬁ'llﬁ; gctwe émount of an

amoBHoue dighe i Of the present invention or a therapeutically effective amount of a

pharmaceutical composition of the present invention.
In one embodiment, the present invention relates to a method of treating or preventing

a neurodegenerative disease, which comprises administering to a patient in need of such

- treatment or prevention a therapeutically effective amount of an amorphous dispersion of the
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15 receptors is observed in various types of tunors
and cancer. Therefore, 7-chloro-N, N, 5-
WOr20084219494- 4- 0xo- 3- phenyl - 3, 5- di hydr o- 4H pyr i daRCHUP20G033022
-b] i ndol e-1 -acetam de may al ¥o be used for the
prevention or treatnment of tunors and cancers. The
peri pheral -type benzodi azepi ne receptors are al so
presemt @seftion or 4 HiRrgikiticallpGifebiive athsumef aphtiesentical composition of the
7-chl or.o-NN, 5-tri met hyl - 4- oxo- 3- phenyl - 3, 5- di hydr o- 4H
PT%WMV&EEWHOM 5- 20 b]indol e-1-acet am de nay be used
f O nbiier Qﬁ@ﬁm‘e‘% 'of e feQ@nttxﬁﬂ?élﬁﬁﬁ% ﬁe&%ﬁ%ﬁ?&éﬁng or preventing
stresses 6 expressi Bh-clt aneous Stress
neuropatiey, s tvhivti temprses admmWrmguso S tpateritoms nmtd af owhl teatment or

cause e jn_particular in the epi
prevention, aﬂ@%régﬂﬁm Sfiﬁe‘ﬁ‘fe &@eg%apmfﬁm L‘é%ssdlsﬁﬂﬁlé’n of the present
inveR§f br m}éraﬁ@uﬁcﬁﬁ& QE‘e&Wy Bloudtbe gﬁaﬂﬂ&&@fﬁ%oxﬁﬁ&m@%ﬂhe present
chem cal free-radi cal agent, el se outside, such
inventdonul t r avi ol et radi ation. 25 The present invention,

o B e, B e oSl LS 2 lod of weatiog o
prev&ﬁihéoéﬂrﬁéﬁﬂf 68 MBIH Sompides hdeidteriB8So a patient in need of such
admnistering to a patient in need of such treatnent

treatgenpprepevetion aathsmmapem etfastive amewt of @B amasphaus slispgrsion of the
pres%ggrg\%ﬂﬁgr? ofth ﬁ%gép%]hﬁ&l Te\%@%ﬂ%ﬁlﬁ?&ﬂ}of aqa‘ﬁp aérc%gt(l:ée% £brr g?smon of the
presmmubm on of the pr esent inventi on 30 I n one

o ARPiERT PRoeal L B Agos 1hb AL Erainays Povehti cutancous

stresSiisS oo irfxBs m%ét&m% t@ e i dedd of Quéh R&RMERA orl flevention a
neéd t r eat nent evention a

ﬂleraplaem«aﬂgfud:ffﬁccakrb ymrmhﬁ’e of laneana:rrphuus dispasionmirtph qm@ent mventlon or a
di S ersi &E 7/ 027494, PCT/ U 200 3302

theraf? %Yﬁ ‘?IB‘P] ofa Pgﬂg}agﬁlg}ﬁﬂ} g(g]lpg,s gt/ tg? gléesent invention.

ampupterSired AMRHABRGR U SRl ieRlas i ia0thedfodt BE treBti®S &t preventing
i nvention. Another enbodi nent of the present | nventi on
rheun@tcad aethtite Wiich cermprisey adminisievisate agatiptupgsad Rl such treatment or
e dng.nj.st
o 0T e UBREATAUP SRR S 12 8, ARl MGG 6F e prescn
1nveﬁ1fi(51ﬁ61t a mera@emlly@ffeauiweadm@m ofla pﬁhﬁlﬁlﬁéﬁmﬁh cmﬁpmdmeon of the present
. present invention or a therapeutically effective
WveRWPunt of a phar maceutical conposition of the present

In treati 1
S e OB R B OPL i 69 ERBorroating o et
cardmceilmke og accardmr disordey)witish compdiescainpnisteging to a patient in need of
nistering t.o a _patient .jn_pneed of s
suct{ R Re o T & et Shtay EAEEH Saat S an Binorphaus dispersion of

the RERUDInvehticH o ERBOMTcally SRBER/OMAifnt bPS pRABSRBtical composition of
i nvention or a therapeutically effective am)unt of a

the gypeentriayentidncal conposition of the

A subject of the present invention is the use of an amorphous solid dispersion of the

present invention in the manufacture of medicinal products for the treatment of diseases
related to peripheral-type benzodiazepine receptors, such as neurodegenerative diseases,
neuropathies, cancer or tumors, cutaneous stresses, cardiac diseases or cardiac disorders, or
rheumatoid arthritis.

The following examples will further illustrate the invention, without, however, limiting
it thereto.
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present invention. Another enbodi nent of the invention
is a nmethod of treating or preventing cutaneous
WeX 2085823494 Whi ch conprises admnistering to a pRCT/EA2006/033022
in need of such treatnent or'%revention a 15
therapeutically effective anount of an anorphous
di spersion of the present invention or a
therapeutical |y effectiveEgampldl of a pharmaceuti cal
conposi tion of the presqfnt I nventi on A.preferred

enbod| nment of t A ED 'LE'.A LA SN0 PROUS A '.ﬂ.:—.u.'.:_.'. O r eat | ng or
prevent b 4.y gk ¢h Ry Epkbpyl &kl Sfabate
adm ni s S eat ment

or 3.2pgeanentdfo hydrokyp'op]de mietindtelinlesef phthialate a(hﬁlMEprcommerciale

wvail3e 38 iy on SR GREBEET G- Wbl 0] oD Sy 0 e substance

(whiClP BRPBd ﬁﬂeﬁﬁe@&)ytnﬁ@h&fs%ﬁ% inlaRY R} ek AipleA Hebiitibed in U. S Patent No.
preferred enbodi nent of the inventi on Is a nethod for

6,398,722 werg addedpiocvmintinept 7@anbnf§b91d0®g&ﬁ@ng (D&Meandi Zoml of ethanol
(EtO?—psoé[gla fgfmg% Eﬂga? niggé ag:nw%% E)L ! LH gt#o(ﬁgﬁ RAEAbnic atomizer
(coninhéitially Wivhilebld Yroff RemdteR, oparmebt foreq{ierﬁ'ly&fmnﬁm top spray mode

di spersion of 25 the resent invention or

with eweméqﬁ@as iterapsrgtues pb20°C endham gutletgas aferaa%rﬂ%% efi{ Q) into a drying
chacftRRRY b 0 sylife RIS L EbIUADLE 2 mifball! oty
toprdvﬂpanmmmfuskdﬂéidxppe&&em invention in the

manuf acture of nedicinal_ products for the treatnent of
di seases related to pe@%@i@—w 2 e benzodi azepi ne
r eGRR LA ho%H %Bh@%l#%fﬁ&@%%lésvg #li 505 Qere Ppared essentially

neur opat cancer or tunors, -cutaneous stresses,
accoodingl itadhel pméms dnscxcbﬂddmaExainperewt@ve,ousmg e paganicters listed in

( ;_(I)

Wgs removed

Tblarthrltls The foll ow ng exanples will further
Fllt ustrate the i nvention, wthout, however, limting
it thereto. WO 200175{13@@2?4%0?@(1@@9}%5@%3022 -10
Exanple 1 Preparation of an anorphouys dispersjon of
20%1@@@;} dubst ance in hydr oxy p‘\ﬂbpb}m nmet hyI cel € Outlet | Feed
pht dfdrage (3. 2 grans of hydr oxypradpyl n?&lwﬁtce Ld S€temp rate
Ex. # phtdistaate |( HPMIR)ly@emype ci al || polinarvai g =55,
Shi n- Et su |Chem cal . Co. Ltd.,| Tokyo, an 0(3)08 %’C) (ml/min)
of dygg sybstance (which car ng)prepared by ds
Known in grt; vrtorRTREBy1asS [descrifged Tn U S Pat ent
No. 6,39, é)osmeat@sqmta q a m xtupampbci2] M of
2 di chlogy omet hapemdAdVkniamku’2 (M 30f gt hangd 20 18 225
Chcmlcal Co. Ltd., Tokyo, 72 ml EtOH
Japan
cellulose acetate phthalate 72 ml DCM
3 0.8 (CAP, Eastman Chemical, 32 and 20 18 2.25
Kingsport, Tenn.) 72 m} EtOH
polymeric polymethacrylate
4 0.8 {commercially available as 3.9 2 m;ngCM 20 18 295
' EUDRAGIT® L 100, ' 7 '
ml EtOH
Degussa, Germany

Comparative Examples 5 to 8

The amorphous solid dispersions of Comparative Examples 5, 6, 7, and 8 were

prepared essentially according to the procedure described in Example 1, above, using the

parameters listed in Table 2.
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15

(Et OH) .

(commercially
operated at a frequenchpCHS2006/033022

60Hz in top spray node 10 with an inlet gas
tenperature of 20C and an outlet gas tenperature of

18C) into

a drying chanber

usi ng a Harvard syringe

punp at a feedablrt2 GinparadivelAmorphodd Pispaticant was

The resulting clear feed solution was punped
t hrough an ultrasoni c atom zer
wayzof/edyues f r om Sonot ek,

renpved to—pr ovide .an anor thu&%gl :gr%iriﬁgparci Qn-
Exaimb&s 4 to 4 The anorphous @BIOE‘FH di sper si Opm Outlet | Feed
Bx 2, 3, and 4 were preparo@d gss ial l
%c:{mg'ac @rglgeq to t hlpmectyper e de¢polyineq ifg; Jirgtrrp teen%? temp. rate
" gb Af@ usilng the paraneters lli sted i|n 5t e 1.o¢[abl °C) | (ml/min)
1: F phqus Di spersi ons Amoynt (Anoynt | nl et aftYet| CO i
Heed of dr Ugydedx GiMulckenp. tenp.| rate. Ex| #
gubst ance Pgl%)(m%%ml ynmer s stﬁrﬂzw‘gzm&) (C?) (1O
> (im / Ri%)  [hy deRuspresba@Rt Nyl €8l 1 dl osélbcet pt & 18 2.25
Jucci nat e |7 AyimninRio BelQ UBAG HPMCAS, Sl QR B. 2 ard
0 I8 2. 7Y polVER\fsAbhdoa@ (PVE, -, TOKy0, 72 i [t OH
apan cel{l ghRsGcRREIALIHION hal ate 712 nl DCM B 0.8
(|CAP, East/man phefghe®ik.as3. 2 gnd 20 1&/2mdaCMy ngspar t
6 Tenn9® 72 Inl pRieioRalspeEiiyc ol YAet Hacr $rht e 1722 DChB 225
4 0.8 (COHW@EI,TMQB @bl ¢ as 3.2 H)g 2. 24
UDRAG T(r|) L 100yayhg Nty Et OH|Degussd, GCer many
gonpar at 1 & ol liddae 8 40 The gmor phous. fol 1 d
di sper si ors(CQMQg;ggEggigmg@ anmpl es (5721 DGM gnd 8
7 re 0-%or epapggioePsensy @hd dvaGcoPdi ng toaﬂﬁeéfroégdqrels 225
described |i n Exappli€acdd above, usind e EfQEk anet erjs
Fsted Th | gEvnytpyrrolidone-vinyl
acetate copolymer 72 ml DCM
8 0.8 (PVPVA, commercially 3.2 and 20 18 225
available as Kollidon® VA 72 ml BtOH
64, BASF, Germany)
Example 9

20% amorphous drug substance dispersed in HPMCP

Hydroxypropyl methylcellulose phthalate (about 400 g) and the drug substance (about
100 g) were added to a mixture of dichloromethane (about 3.56 L) and ethanol (about 3.55 L).

The resulting clear feed solution was pumped through a two-fluid nozzle atomizer with an

inlet gas temperature of 44°C and an outlet gas temperature of 25°C and into a drying chamber

at a feed rate of approximately 35g/min. The solvent was removed to provide about 500 g of

the amorphous dispersion wherein the product composition was 20% drug substance/80%
HPMCP (HP-55).
Experimentals

X-Ray Power Diffractometry (XRPD) (Figures 1to09)
XRPD patterns of Examples 1 to 4 and 9 (Figures 1 to 4 and 9, respectively) and

Comparative Examples 5 to 8 (Figures 5 to 8, respectively) were obtained with a Bruker D8®

ADVANCE X-ray powder diffractometer using copper K-alpha radiation. The instrument

was equipped with parallel beam optics, and the tube voltage and amperage were set to 40 kV
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WO 2007/ 027494 PCT/ US2006/ 033022 -11 Table 2:

Conpar ati ve Anorphous D spersions Anobunt Anmount |nlet
wourdorn2sed Conp. of drug of Sol vent tenp. teRPI/US2106/033022
Ex. # substance Pol ynmer typelpol yner system (9) (C)

(O (mM/mn) hydroxypropylcellulose 5 0.8 (HPC,

Klucel (r) EF, 3.2 72 mMl and CM 20 18 2.25 Hercul es

and 40605 ResRbEvkly.” Bafipldstvidre ¥éinmkd gt 8 Fate BEkither WSAdegrees/minute or 1.0
Pol yvi nyl pyrrol i done (PVP, commercially available as 6
degree/gimmte mysigly 24he@.25, 3.2 72 nlanDd CM 20 18 2.25

| p > ante
"o aRaP B GRSRY eD alent Sol 26 imotys 1,10 4 d 9 e
Condpaidtive OBfhanfslesme e i &l dlly indiedté ahhie thas dug sabda@ 18 substantially in

2.25 _Plasdone K-25) plus 10% 72 M EtOH Gtric acid
amophoys, s pyrr ol i done-vinyl acetate copol yner 72

0 : , rcially 3.2 and 20 18 2. 25
Statil Stuficd g@gﬁ%ﬁ%ﬁ OB UA 72 1 EiCH 64, BASF, Ger rany)
Ex 3hp stabyitiee ¥f Exemples Ustodk agl CoptrativeEdanples §dd 8 were determined
HPMCP 5. Hydr,oXypl-8RY:lco | gel 1.yl.oge pht hal at e Ut
aﬂc‘:ﬁﬁ?faéﬁ og%nglﬁsegtgougy lél{gge{l%ﬁvg}wg% ?or rﬁﬂlﬁt\%r %%Hx%onal samples
werddlee Stobed ia AMixh Wity SHaalHep BOAPTITEIE rélald@ hurdidi§ fb) three months.
and et hanol (about 3.55 Lg . The resulting clear feed

A sagdim tohteridacsatumatad edueos solytion wasmised to genesate the desired bumidity for
e SRR ABG: 1T S pek R g p 8 P e 0
gelatifh @ajmles, then placed in high density polyethylene bottles, which were placed in the
chamber at 40°C.

Figures 1 to 8 show the XRPD patterns for the examples obtained initially, after 3
mouths at 40°C/15% relative humidity, and after 3 months at 40°C/75% relative humidity.
These patterns indicate that Examples 1 to 4 (Figures 1 to 4) unpredictably remained stable

(i.e. did not appreciably crystallize) even under stressing conditions, whereas Comparative
Example 5 to 8 began to crystallize under stressing conditions, as shown in the XRPD patterns
of Figures 5 to 8.

Dissolution Study (Figures 10 and 11)

The pure crystalline drug substance utilized in the following dissolution studies was
prepared by dissolving 7-chloro-N,N,5-trimethyl-4-0x0-3-phenyl-3,5-dihydro-4H-
pyridazino[4,5-blindole-1-acetamide in hot N-methyl-2-pyrrolidinone (NMP), adding ethanol
to form a precipitate, and isolating the solid.

Dissolution tests of Examples 1 to 4 and Comparative Examples 5 to 8 and pure
crystalline drug substance were conducted with a paddle-type drug dissolution testing bath
(available from Distek Inc.) at 75 RPM and a HP 8453 UV spectrophotometer at a wavelength
of 320 nm. The following parameters were used: the drug substance concentration was 20
mg/500 m! of media, wherein the media was 0.25% sodium lauryl sulfate in water/0.01M pH
7 phosphate buffer; the temperature was 37°C; and the sampling time interval was 10 minutes.

‘Two vessels for each sample were used.
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at a feed rate of approximately 35g/m n. The sol vent

was renoved to provi de about 500 g of 10 the anorphous

Wl 20070248 wherein the product conposition wasPDAS2006/033022
drug substance/ 80% HPMCP (HP®355). Experinental s

X-Ray Power Diffractonetry (XRPD) (Figures 1 to 9)

XRPD patterns of Exanples 1 to 4 and 9 (Figures 1 to 4

anThe regudts neCAibaobition RBtng, KRhich M@ SRS Wi 6n BX 2| B iRdicste that the
8. (Figur 51to 8, respectively) were obtajned with a

amophgRe golgp dispersiqmy afiche yaresgpt puiRaden dave pigaiisaatl greater dissolution

s 3 BB bl AR 20 CABU Byl 5 o

voDissghitian dtrligzereag eepuated forExtmple® kdiny\exs2iailyORe 484e procedure
PCT/ US2006/ 033022 -1 d_40 , tively. .
as deggT deér \%}_gr:gssoo £ Qsagr Examp 1&5 %E@El C%pﬁpa%/'anve Examples 5 to 8.
The S&BF 884 S diSpeRsi \ | i i
R ettt oL E I Rl i ol fiRtion rete a5
comparathid eurel ciystallingndiug sabstanc@onfbe agsuite obthisrxperifientoar8 shown in
Fi al h indicate that the drug substance is substantially
g ‘5 anor phous form Stability Studies (Figures 1 to
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angyiklhnventional formulation was used as reference material and was manufactured

using a standard wet-granulation process and filled into a size 0 hard gelatin capsule.

Solid Dispersion

Material Amount (mg/capsule)
Hydroxyl propyl methylcellulose phthalate 100

Active Drug Substance 25

The solid dispersion was prepared according to Example 9, above, and filled into a

size 0 hard gelatin capsule. _

100 mg of active drug substance in a single oral dose of either the Conventional
Formulation (n=7) or the Solid Dispersion (n=8) was given to humans and blood samples
were pulled at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 24, 36 and 48 hours. The samples were analyzed by
LC/MS (liquid chromatography/mass spectrometry).
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The pure crystalline drug substance utilized in the
foll ow ng dissolution studies was
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and filled into a size 0 hard gelatin capsule. Solid
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Results: Blood serumlevels in humans after oral
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polymer is cellulose acetate phthalate.

5. The solid dispersion according to claim 2, wherein said stabilizing

polymer is a polymethacrylate.

6. The solid dispersion according to claim 5, wherein the polymethacrylate

is polymeric polymethacrylates.

7. The solid dispersion according to claim 1, wherein the 7-chloro-N,N,5-
trimethyl-4-oxo0-3-phenyl-3,3-dihydro-4H-pyridazino[4,5-b]indole- 1 -acetamide is
present in an amount of from about 0.1% to about 30% by weight relative to the weight

of the stabilizing polymer.

8. The solid dispersion according to ¢laim 7, wherein the 7-chloro-N,N,5-
trimethyl-4-oxo-3-phenyl-3.5-dihydro-4H-pyridazino[4,5-b)indole-1 -acetamide is
present in an amount of from about 1% to about 25% by weight relative to the weight

of the stabilizing polymer.,
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stabilizing polyner is hydroxypropyl nethylcellul ose
acsAINGS &t 18 aprpheyis 11 d di spersi on according to claim

2, wherein said stabilizing polymer is cellulose

acetate phthalate. 5. The solid dispersion according

t o clai m Zhe vl disperdan decoidibg td daing11,paleyemmnat leasted0% of the
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13. The solid dispersion according to claim 12, wherein at least 95% of the
7-chloro-N, N,5-trimethyl-4-ox0-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-bJindole-1-

acetamide is in amorphous form.

14. A pharmaceutical composition comprising a solid dispersion according

to claim 1 and one or more pharmaceutically acceptable excipients.

15 A pharmaceutical composition comprising a solid dispersion according

to claim 10 and one or more pharmaceutically acceptable excipients.

16. A method for the treatment of a disease or disorder linked to a
dysfunction of peripheral-type benzodiazepine receptors, which comprises
administering to a patient in need of said treatment a therapeutically effective amount

of a solid dispersion according to claim 1.

17. A method for the treatment of a disease or disorder linked to a

dysfunction of peripheral-type benzodiazepine receptors, which comprises
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23. A method for the treatment of cancer or tumors, which comprises
administering to a patient in need of said treatment a therapeutically effective amount

of a pharmaceutical composition according to claim 14,

24, A method for the treatment of a cutaneous stress, which comprises
administering to a patient in need of said treatment a therapeutically effective amount

of a solid dispersion according to claim 1.



of a solid dispersion according to claim11. 17. A

met hod for the treatnent of a disease or disorder
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tr eegqent A%EH,%H?&%HE | ggtnjle}/l e{ fhg%%%]i\()?d a wﬁgﬁlﬁ;é;glpnses

sol i d di spersion accor |ng

aiﬂmrmatthﬁlg m&qiaﬁemﬁmm%edl 6ﬂ§aﬂpﬂédiﬁlenﬂmh@fhp§ﬂiﬂéﬂy £88ctive amount
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the treatnment of cancer or tunors, which conprises

admi A8 st eF\i mgthbd far thatrestntent of caediac dn&ee&aioda bﬂlﬁﬂfcnﬁﬂﬁ‘df&

effective ampunt _ of a so
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t herapeutically efféective anount of a solid
efiitcsiye psiount efeathaghaggutical cbmipasition a@ordisg torclaim hbd f or
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conmposi tion accor ing to claiml14
comprising the steps of’
a) dissolving 7-chloro-N,N,5-trimethyl-4-oxo-3-phenyl-3,5-dihydro-4H-
pyridazino [4,5-b]indole-1-acetamide and a stabilizing polymer in a suitable
solvent to form a feed solution;

b) pumping the feed solution through an atomizer; and

¢) removing the solvent to form the solid dispersion.

31.  The process according to claim 30 wherein the suitable solvent is one or
more solvents selected from the group consisting of dichloromethane, chloroform,

ethanol, methanol, 2-propanol, ethylacetate, acetone, and water.

32, The process according to claim 30 wherein the stabilizing polymer is

selected from the group consisting of hydroxypropyl methylcellulose phthalate,



26. A nethod for the treatnment of rheumatoid

arthritis, which conprises admnistering to a patient
in need of said treatnment a igerapeutically ef fective
amount of a solid dispersion”according to claim 1.

27. A nethod for the treatnent of rheuratoid

celiulpgei acetate phithaddte domdpriypespyl adtthyhicellidosengetat: sucpiahte eaid
Epn% %%r nesaid treatment a therapeutically effective
PAOU Ytca phar maceuti cal conposition according to
claim14. 28. A nethod for the treatnent of cardiac

di sease or_a cardiac disorder, which conprises
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volueetofelivhl@bmeeadé aed ethgease or a cardi ac di sorder,
whi ch conprises admnistering to a patient in need of
said treatnent a therapeutically effective anount of
a pharmaceuti cal conposition according to claim 14.

30. A process of preparing the solid dispersion
according to claiml conprising the steps of: a)

di ssol vi ng

7-chl oro-N, N, 5-tri nmet hyl - 4- oxo- 3- phenyl - 3, 5- di hydr o- 4H
- pyridazino [4,5-b]indole-l-acetam de and a
stabilizing polynmer in a suitable solvent to forma
feed solution; b) punping the feed solution through an
atom zer; and <c) renoving the solvent to formthe
solid dispersion. 31. The process according to claim
30 wherein the suitable solvent is one or nore
solvents selected fromthe group consisting of

di chl oronet hane, chloroform ethanol, nethanol
2-propanol, ethylacetate, acetone, and water. 32. The
process according to claim 30 wherein the stabili zing
polymer is selected fromthe group consisting of

hydr oxypr opyl nethyl cel |l ul ose phthal ate, 19 cellul ose
acetate phthal ate, hydroxypropyl nethyl cellul ose
acetate succinate, and polynethacrylate. 33. The
process according to claim 30 wherein the stabili zing
pol ymer is hydroxypropyl nethylcellul ose phthal ate
and the suitable solvent is a 50:50 m xture by vol une
of dichl oronet hane and et hanol .



