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AMORPHOUS SOLI D DI SPERSI ONS The present invention

relates to anorphous solid dispersions of 7-chloro-7V,
WwWO3e07t02749t hyl - 4- 0x0- 3- phenyl - 3, 5- di hydro- 4i/ PCT/US2006/033022

-pyridaznmo[ 4,5- ]indol e-1-acetam de, a pharnmacol ogi ca

agent possessing a high affinity for the

peri pheral -type benzodi azepi ne receptors. This

invention also relates to processes for the

preparation of these a -roho di spersions, to

phar maceut i calAXENREHOY S %§gﬂ§§

di spersions, and to net hods of use thereof for the

prevention and treatment of diseases related to

p&hé ghveseat invwepdobenlatdi Wz emiormhone cefitl odisperBAGKGROIDoro-N,N,5-

. T ENTI
trimet}-Eb¥0-S PRy 3 R B SRR G APy dazi
pharn{d@cﬂlég@al ]1%61‘1@ PoRsdsARLtAMME affWity Clor e ﬁéﬂ&)h%[—%%%&lz@&azepme
For mul a possesses a high affinity for th
IBCQﬁQ@rlpheral-type benzodlazeplne receptors. The

Eﬁﬁ%ﬁ% u%ﬂ als%hﬁéf’ r}{% gseeggfo%ﬁ—tanrg‘gaggﬁ?oerf o Jth%lse amorphous solid

armacol ogi cal
dlsper515n§ It phdrhmbclﬂmamp%smfdﬁflMic}Lﬂarfg- stichYlthperstbns, and to methods of use
yridazi no[ 4, 5- %gnndole | -acet am_de are descri bed
‘fhereOf ﬁor the, preéf%w and trpatgnenppf aliseaxs relgted do pormphespidypg benzodiazepine
recepthé”' cular, U S. Patent No. 6,395,729, both of which
are |ncorporated by reference in their entlrety The
limted sol ubﬂA(fKGﬁOUNYBDEITHEdNNENTI@N—

tr| 4- 0x0- 3- pheny )" cy .

d?ﬁ)@?fa et z‘f-ﬂ?&ri enyly .%agéﬁadr@ééf-enngies)[4,5-b]mdole-1-
acetarﬂﬁ@ R@lﬁl@ﬁi hQ&ﬂi@ %@ﬁﬁ&eto@ FEXAMRY g 1 of U S Patent No.

, 729, 1 n both aqueous sol utions and non-aqueous
fornulatlon sol vents presenfs dif€iculties in the
adm ni stration and storage o mul ati ons cont ai ni ng
this conmpound. Prelimnary stfudies carried out with
conventional fornulations using this crystalline solid
(such as formulations prepar wet anul ati on or
dry bl end processesu
known to those of skill i t\ge ayt) ed to
limted absorptlon ALt enp to inprove
the solubility of!t he bst ance, such as by

preparing and utilizing amotphous forns of
7-chloro-iV,iV,5-trinet hyI 30x0- 3- phenyl - 3)5- di hydr o-

possesgi?%% hg%mgéﬁgﬁ% 38\[,\}%???6%15 LA gflpgﬁ{@ %%ge{z%&ng %éce%teo%su.l tfﬁg pirerllaaration,

physical properties and beneficial pharmacological properties of 7-chloro-N,N,5-trimethyl-4-

oxo0-3-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-oxo—3Qphenyl-3,5-
dihydro-4H-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-aqueous 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



10

15

20

25

30

stability. For exanple, such drug substance
crystallized over tine. It has now been found that
wa@eowarTopol yners are useful for preparing di SPET/SEING033022
of solid anorphous -2-
7-chloro-iV,iV,5-trimnethyl -4-oxo-3-phenyl -3, 5-di hydr o-
4i 7- pyri dazno[ 4, 5- b]indol e-1-acetam de havi ng
usingSitagd ikl exaipiensowelbkhd iy td thpseoafeRnihth© ey have akttiingital absorption
formul ati ons and al so possessi ng significant physica
of th 18&i lity inprovenents over anDrphous drug subst ance
al :
o Sl 8 ARl Y Sees 90l RASKLY, SOLHR B popaing
and widizingi dmdrphafs mrmg op ﬁedﬂmbsN,M,—i}mnnﬁhyl %uxdn—Bephepglr-siSdﬂisydro 4H-

ar.e n r tinme, Anor
pyridgiydPele Sl Settgale; ropiegit S leEn L REREG nih limited physical
stabnﬁyygblaéxl fs@éHﬂ%uQ‘é@Jsténb@ErysﬁMliz@ﬁ' o@@&lm@ad to

i mproper dosing dué to différences of th

bilbhssan¢ i dieen fqunsindiat edrtein pplymeos awsr u}ssﬁéltbr neepdringy dispersions of

o Ty S, RORIONS YGRS B ot

blind8lBYL.-adtexmhidle belavh%gf Wigrfifidanpl eplabilitg Shpkivemam® RIVer'S conventional
di spersions for a particul ar dTUﬁ product. The present

formylafiens and glsoeareseing sigpdirpaierhysisehstahility impaavansmguever amorphous

o, TR S BRI AP o BB e

knowargmcx’abwso S:ﬁpnode dhes peulsilionst dlﬁgtﬂn@dmtst | Mewagentuch dispersions are
chlorqQ-iV,iV, 5- nmet hyl - 4- oxo- 3- phenyl - 3, 5- di hydr o-
genergly Fagiohly gty 45\5‘01*@#% Siseisgs Ok fiiga In ?ﬁlanﬁr%@eg fo convert to
crystdlAYE MrhRNo Rk B0 WoMLH @8n RERC RS gaf d@giﬁgoaﬁé RY ARGeh@s of the
conposi tions conprising the anmorphous solid
blO&Vdﬂ@pbWSﬂmh§ObIbﬂﬂh eofi mystaliinei drgnmiatemial aethphedntst kowsphous drug

BRI EF_DESCRI ON OF THE

materil, (3% SR g 3 Gon Bl en P BB S o ould be uscful for
prepaﬁH@ rsﬁhfwzﬁn&?hd)lﬂs dispess PP agf articufel | @O prodtet! Vihe dpresent invention,

5-trinet hyl - 4- oxo- 3- phenyl 5-di hydro-4Ji - pyri dazi no[
howeyergproyifige p@:h| stahdeamaipheus chsmapmyﬁh gppoved solubility.

met hyl cel | ul osesgm F Wand

unstressed condrt-rmw—g%ure ay powder

duwerme&ﬁgmmtmh movidedstile umogloud selid digpssions of the active agent,
7-chlgio A it hyird-aserkcphenyr yliydross Bimgidhgingld,5-blindole-1-

acetami}y | dazi no[ 4, 5- ]indole-l-acetam de in hydroxypropyl
nmet hyl cel |l ul ose acetate succinate under stressed and
urﬁkrmm inmnﬂijoni ass providdsi guocessSs ifer arepXkingyeng odermpositions

diffr cto m of mor phous _sol i d di spersi on,of
compgsg‘aﬁlt ous sol‘%‘c{1 dfaspersf%ns o‘IS the instant mv ntgon 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-4 H-pyridazino[4,5-b)indole-1-acetamide in

hydroxypropyl methylcellulose phthalate under stressed and unstressed conditions.

Figure 2 is an X-ray poWder diffractogram of an amorphous solid dispersion of 7-chloro-
N,N,5-trimethyl-4-0xo0-3-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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, 1V, 5--trimethyl -4-oxo- 3-phenyl -3, 5-di hydi O 4
-pyridazino[4,5-& indole-|-acetam de in cellul ose
waec@raraIpht hal at e under stressed and unstr esseAI/US2006/033022

conditions. Figure 4 is an Xray powder diffractogram

of an anor phous solid di spersion of 7-chloro-

N5JV, 5-tri nmet hyl - 4- oxo- 3 - phenyl - 3, 5-di hydro-4

-pyridazino [4,5-6]indole- l1l-acetam de in the

pol ynmeri_¢c pol ynethacryl ate, EUDRAG T(r) L _ 10 under
Figutgy 3 ¢ 8 &L -HICP AT (ALEEI BN B ﬁno"H%OYPf‘I? %@@gﬁgersﬂn of 7-chioro-
N,N, %ri;n?%}rl}g?%%n 6? —‘H?lt:lg %6305 9&1@@1‘3 O RRIRARS[RBOMBRH-1 Dcetamide in
cellulbse, e&etata prebdipte uadanstreSep hpdyhsi@ssed conditions.

, 5-di hydro-4i 7-pyridazino [4,5- ]indole- 1-acetam de

i n hydroxypropyl cel |l ul ose under stressed and

Figuréns i 88 SeehyC pedidri Rifsactdprdiiof 8 ArforpRous § Piepedgbn of 7-chloro-
di ffractogram of an anorphous solid dispersion of

NN, 5rtrighatlayrlot-ong- Np@emylﬁ;i:dﬂaydmﬂdmngazmom 5-blindole-1-acetamide in the
Y ..
polynléJ R Cprg)%{ gécr?lapey q:*; yvﬁﬁ I'gy rrLr X neé gtac’hsgecp ;nc{]xge Srgsesad gcr)]railtlons.
unstressed condltlons Fi gure 7 is an X-ray powder

di ffractogram of an_anorphous, solid dispersjon of
Figure_ 3 pg g]pgéraz\/pqwder diffractogram of an amorphous solid dispersion of 7-chloro-

t .
N,N, 5_5fr{1/11riét 241% ST pgléﬁ\ﬁ'l %’gfh&ﬁ* gfg g;ly E%%[? “blindole-1-acetamide in
hydropgpypiiegllydyse widedsireasqal and uhO@6ss¢d ¢dnditems.d under

stressed and unstressed conditions. Figure 8 is an

X-ray powder diffractogram of an anorphous solid

Flgmq:' §9§5§'}Q—E‘a}pf>0\zdé‘rhhﬁ¥&tog¥¥n of an amorphous sohd dispersion of 7-chloro-
5-trimet hyl - 4- oxo- 3- phenyl - 3, 5-di hydr o- 4i 7- pyri dazi no

N,N, 5[ #ingethjlidrdd-8-phemd e, adihgédra- - pyr1dazmo[4 5-blindole-1-acetamide in

ror BRI USRS e g apoL Y% 1noer

X-ray powder diffractogram of an anorphous solid
di spersion of 7-chloro- N/ N, 5-trinethyl-4-o0x0-3
Figurephahgn 281851 ﬁ@m@fr@ffnaﬂm%wuqu argophows. plichdispasion of 7-chloro-

1- .
N,N, 5 ?ﬁ&fx Ih eg}??:l}g) équ%ggé ARy lé{i@ﬁlax%lﬁ@lﬁ y}é]gl?cﬁ)le 1- raé:%tu %dse in
polyvslt}dwmgﬁohe phil10%% ¢1trtc)dcdi @il stidsedl arﬁlt\msnéssadrwm.

solid dispersions of the invention, conparative
anor phous solid dispersions, and pure crystalline drug

Flguﬁeuggis %ﬂc)@r Wﬁé\g&éo&iﬁr&t@%ﬁl%nu%b HEYd sqitd Eﬁf)&*élgnq;f 7-chloro-

ate buffer ure 11 s ows di ssolution
NN, 3-esnéthy- 4—exw8t@enﬁrﬂo&1dlhygrd-%’ MdahnbMtSfb]mkﬂ@ﬂ tAcetemide in
rate of.an amor hous sol.id dispers .
poly iRy itsoRe o BRTH syt S nsessseq ppitons
4 - pyridazino[4,5-]indole-l-acetamde in
hydr oxypr opyl nethyl cel | ul ose phthal ate of the present
Figuyen% en e oxrrash ﬁo‘ﬁdfire‘i/l@ﬁf%ﬁs@%aml Heandpmgrpbabs selife dispersion of 7-chloro-

N,N,ﬁgﬂﬁegﬂﬁ-&ox %’p‘cil%gyl% Id d¥o -4 H-pyridazino[4,5-b]indole-1-acetamide in
hydroxypropyl methylcellulose phthalate.

Figure 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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sulfate/0.01 M pH 7 phosphate buffer. DETAILED
DESCRI PTI ON OF THE | NVENTI ON Defi ni ti ons and
w@\bdwreYidat i ons As used above, and throughout tPET/US2006/033022
description of the inventiont the follow ng
abbrevi ations, unless otherw se indicated, shall be
understood to have the foll ow ng neani ngs: CAP
cellul ose acetate phthalate CA citric acid DCM
. dichl oronet hane Et OH et hanol HPC hydr oxypr.opyl. .
Figuyeel1 shoee dﬁﬁ’%@é@l RPERS XSS (FpmpdERg fie s Pifidissolution rate of an
at.g: ' d I
o B O T o a8 ARt 3 yaro-41
pyridedingdghigintdol dré-adesmideptin oy dvbxstplnepyil ninetitylcetinlosiephthalate of the

follow.ng ternms, unless otherw, se indicated, I b
preseij iRRIGE A Py ATHLT GG oMo AUotE gt pdtum Taury
Ifate A MAMSHHR 3 HBPGRate REfeiSed herein, refers to
o a%- chl oro-i %;ﬁi \%g-et ri r?et hyl - 4- oxo- 3-
phenyl - 3, SEITAJ/EEB-]_]ESC PTION OF THE INVENTION
Defil{i@%llll[ﬁl agng%l{spgi%?agifﬂ i ndol e-1-acetam de. In general, the

sion" refers to a systemin a solid

As usst abeve; QAR thiduFigndtthd easiipio0oCOBRONRIALS, theigllBiiRg @BBreviations,
onent is dispersed throughout t he ot her conponent

co
unlesg, Pt%pémwérﬂage_d, stedl beamderstord tp haiedhe Ellogvieg Bsariagon”
Apas used her%ieﬁulo%éeéc%{age ﬁlﬁhﬁgﬁbl e solid dispersions
conpri si ng anor phous drug substance and a stabilizing
CA pol yner. By citamacihous drug substance,” it is neant
hat the anpyphous solid di spersion contains drug
DCMIsubst ance i rﬁilgﬂ%rﬁﬁgeﬁ}fﬁ?i al ly anorphous solid state
ptoff orm that ighAb) | east 80% of the drug substance in

the dispersion is in an anorphous form Mre
HPCpreferably atydtesaptopgbesllabmenost preferably at | east

% of the dr subst ance |n e dispersion.is in
HEMEAS Ohoue r MO RPRayT Bt e e dRE St hous-
HPMEP! i d st at e HyafdRypRPYBmbhicellilobSphtRalatenon- cryst al I i ne

state. Anorphous solids generally possess crystal-Ilike

PVP short range nebrveéesdpgrolidonangenent, but- -

As used above, and throughout the description of the invention, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

The term “drug substance,” as used herein, refers to 7-chloro-N,N,5-trimethyl-4-o0xo0-3-
phenyl-3,5-dihydro-4 H-pyridazino[4,5-b]indole-1-acetamide.

In general, the term "solid dispersion” refers to a system in a solid state comprising at
least two components, wherein one component is dispersed throughout the other component or
components. 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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no | ong range order of nol ecul ar packing as are found
in crystalline solids. The solid state formof a
wa@odorai27484ch as the drug substance in the anorpdDusS2006/033022
di spersi on, may be determi ned by Pol arized Light
M croscopy, X-Ray Powder Diffraction (XPRD),
Differential Scanning Calorinetry (DSC), or other
no losd amda otk exdf hi%lqcuﬁz& ﬂmk)i\twg dsard fosd inferghdllihe solidshelhe solid state

art. The anou substance in the anmprphous
form gf & gRid;syRE adt et%égﬁ RslaRE 7 FRS 0%4?@@%8@? GRSA P ftermined
by Pégzta x él?iltl‘ﬁ ﬁtbﬂ/fl{:ro?&&by{ K@ﬂ/ @B(Vdéleb?itﬂd@oﬁng}d’ﬁﬁ) leferﬁntlal Scanning

|ng poly a preferred enbodi nent
CaloramssgniDS$3), dr mgemmwmmm issown emthaboof skildén the atiout

2 f ly fr. bout 5% t bout % b . .
ittt B 08 AEsatees SUERRIoR HPPRGRS ol pfep invention

ranges $toabPlabdizl MOVPR! WHRE 30RSb sRibihetliive td ﬂfe' SEBiNgnE MRlymer. In a
clains, refers to any one of hydroxy prgp

prefemest ppbedintent, dhe amf?tlhfa4>fadlélg (sabswlqerr@ms sOrPbiom Afdoogbout 25%,
I
more FX’? rﬂoo \A:(E gb(put %Aago%tbﬁh%% oxy a}%% %ﬁt r%Pa?(rg 0 télg F{a@ﬁ{ggﬁg polymer.

agekaéen S&ﬂ!ﬂﬁhﬂﬁg @o(yﬁie&‘s’oa%ﬁBEWheﬁn hll?cbl'ﬁ‘dkﬁg tienelaingd, yerersite any one
Iynethacrylat such as EUDRAG T(r) 100. The term

of hySrpadproayL o lehlalese (RbER i (Mo 4 BEMIED ggor viypromellose
plltha%gei)ggnégfrﬁé&fg fatct tgaﬁglﬁﬁaqg@ 'Htl%@ Rﬁg*ivﬁ %E )q?ﬁ? rﬁf%ﬁ%ﬁ qnethyl cellulose

nvention inc ypr
acetateetueyinael (aiscokaowht zh;alPH’ﬂ\éCAS&ldndl prﬂgmanetp{ﬂﬁnethacrylates such as

eonBREIFS G T B2 B BHEELISF XLy oy v o mor

of th@éf%fe%ﬁmbﬂé(ﬁﬁ@l&ﬁ@rs tﬁ}@fe%&' PoFRss 8NER ihFerBb %&ﬂﬁde‘ Ry @dkypropyl
amount of froniabout 5% to about 20% by wei ght

methyleslbdose@hthalaih sclulass ammtqwltb@atymd mﬁﬁdnwrhepolymethacrylate

e i RERRE! St A RS i b e SR 1 86n. e drug
subst#cefie Eﬁi@éﬂfc ipr@naieht BY fidns sduy ispYtd BioudR0Y, by b@ig&iﬁ @'ﬁa’uve to the

.and the stabili zi n]g‘ﬁpol ymer in a suitabl e solvent
stabilizingplymecindsbe sebdiangrelurs s Bysayyraprsl ﬁ@eﬂﬁsﬂ%eﬂrugesa hthalate.

Zgllm}%te%lrﬁgl;gBB%J %{)ln%t(ﬂ%e n%l%uﬁ‘re&%ﬂlg c}ghéa?g{ ?]Jtyo?ggogvﬁg the drug

'e~“so as use
subst&@k \eadtthe stabilizingr Ia)lymelsml & guitabld solvdnt o:dn flomi h fedibsalutign and then

subst ance_and t he poI have agdequ ol ubjlit
spray odiyines e et YHORGE. {GMgEaABprPhfn S %a%spalswg/# a pewder. A

su1th§'18(§d1{fc§1t 85y ﬁ&reﬁl Hssa Q&l@&ﬁ fdr %thre bPSoI9EMS i1 WARMARMIE the drug

and stabilizing polynmer require different solvents to
substaive and ﬂnehpplyhesr had adcthuﬂm $qlulyhtyEz<grrmlelsht>f theiuis tgadsites than about 1

ent n ude di chl oronet. chI for
me/mioy KT S G, PRIt ba (e SUSTAIRE e anape polymer
requifd &iffé’t&ﬁ 50'11\%&1@50% obtal{ €heeldeQrkds dIMSiNty. |§<aﬁ1ﬂ1@sxbﬂ ls@itale solvents
di chl or onret hane and et hanol .

include dichloromethane, chloroform, ethanol methanol, 2-propanol, ethylacetate, acetone,
water or mixtures thereof. A preferred solvent is a mixture of dichloromethane and ethanol.

Spray drying is a process well known to those 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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Spray drying is a process well known to those skilled
inthe art for preparing solid dispersions. In a
wee@roered spray drying process of the presentPCT/US2006/033022

i nvention, the anorphous dispersion is formed by

di spersing or dissolving the drug substance and the
stabilizing polynmer in a suitable solvent to forma

air, rigegtns alttdgenrnrighadphingot Bgohewddigopattitlen tTie0B@l @iution can be

atom zer into_a drying chanmber, and renoving the

atomigg H& AEN{ESUPRA AR WeHOTIHEUS thoT.cPugh 8ha Fep dhiheandeting nozzle
and altWolifd 951)’—?]5}90&%%%% e, A drying chanber uses hot
gases, sucn as rcedal r, nitrogen, nltrogen-enrlched
aiAlthoogh dhegamotpbodk gispasibhc bfthe prbsenf mwentsml artippefehly prepared

. 1 Z nventi onal [l kno i N
wing e A S, BB TS Sl PS! i By oot
solid tohgrefdidHsdImap rbesﬁﬁhl%étdtﬂﬂix{gﬁéﬁkﬁ cofVelntlOs NebiliBques known to those
.. anmor phous di spersions of the present invention are _
skllledrléftgﬁ aitt) suchrag pagle extosiong fisersy drying metrryspraggragion, drgm drying, or
othertsgﬁfgﬁ]tir ues, [ 19 g\g [l be understood that suitable
anorphous IR o [ spersions nay be formed utilizing
otfhehothendsitt 6Nde in@editng pRsnicoOMtallP abbPedls kidipiesks generally
in the art, such as nelt extrusion, freeze drying,
used ppthgragt @6 apBPiradowith dreiselatediamprrius solié dispetsingrgowder to form a
phanf RGN SRS, A MRRE AN Sl oA i o or
moreifilletdy dilagrits, dorecxaompbs médowiyithlling eelidadeataethse murmitol pregelatinized

s i P SRS SO & RIS crpovidone,

croscErasdIBEE REGuiB¥nd BE HES 1PPBcRls, TBF Sxdihpilt ehdondid&Masate, sodium
for exanple mcrocrystalline cellulose, |actose,

stearylafumarast , andr thgelilee; | yWeetederst dow hxamplet hecrdsek saccharin and the like;

di si ntegrants, for exanpl e, sodiu tarch l.col at e -
flevofp g aBaiT dohe B SRR b0 BT 4l OPREY 1R and the Tk
colorhti®)Pré&sdRtasives; BUIFERS 4/ & ot R GREDIMI deh @RI 61 theAdkab¥ form used.

stearyl fumarate and the |ike; sweeteners, for

exkhepPearmegeytissle compesiians wathg pusecnt| Reentinapmfemly contain a
thera}gegxglglélgz ?{fé’cfﬁvg?%%{ﬁ?ln? of {ﬂﬁegﬁ’ﬁ%%k@élg&%%ﬁ@gt nﬁlt ge;l:ﬁ%l AR Beally effective

avori ng an ra
amoupt, e aensedtlieveds, refins foess amamel/ drtho thgrsubsandei jeededt in the amorphous

. depending on the dosage .form used. The pharmaceuti cal
dlsPe%‘ﬁbB% phigrsewical empPELehbemgy %ﬁtﬁrﬁcf dhatrigpyficient to prevent

develﬁgﬂfeﬁi JF R aIlQﬁﬁt%RS Whin€ %#e‘ﬁt &id &%Bll‘éeonH? %’}%I%t%lsto@%ed&ig&se being
substance.” The term "therapeutically etfective
treatedmduikewise, asthasgdutivatlgiefifectivef @neunt of arphamacetticd coimgosition refers

dru ubst ance pr.esent in the anorphous di spersiop or. . .
to e O BB A St D DG Ao U] LT BPPh oL o elleviate o
someSéktdnkt, CdrRNdr thereRSfAUE BImPRWR! GPRE AiseRe Rin@trba¥d ale dbtermining the

some extent one or nore of the synptons of the disease
effectyed gigount or dose, a number of factors are considered by the attending diagnostician,
including, but not limited to: the species of mammal; its size, age, and general health; the
specific disease involved; the degree of involvement 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 anount of
wa@ a@h/ozasposi tion that is sufficient to prevenPCT/US2006/033022
devel opnent of, or al leviatd to sone extent, one or
nore of the synptons of the disease being treated. In
determ ning the effective anount or dose, a nunber of
form baclooksaaple, 6 dasl desefl dolatih hapailé, endibiey, slicaglsighlis;igaanules or a
including, but not Iimted to: the species of mammul
SUSpepjIdl.si ze, age, and general health; the specific
di : i §
Sél\?/ g??t?)e/ﬂ %}gﬁ(%%glgxg Zprg&% E‘gre?tg%ﬂp%zaggé’ %’T@d@&g@for&g Romprising the
pharmagditicalloehpgitians miescribké hpmiit.i Dobage fdinspmchidenbuteragot limited to,

adm pi,stered; the node of a tion, the
those efEcli> i The, &r00m dvaarana of L g o SRRt oppplets, tablets
granuRANMafdl Su§fedsiond. NEEAAS 8o 8Q IsHBIId S@IneEH aHé c{ua@mys@f @fug substance
concom tant nedi cation; and ot her rel evan

calculgtedc mrslorad@@s therhi_eswﬁia rherepenticc #ffeelo mpd3picalbns thef phaanaceutical
comsz& Seﬂ\%vls cﬂ%lﬁns ered | d@o,esgeer ?111 & con.‘f!eﬁn #% %{ gl%)u? "Z%Jné Yo hiSout 2000

are no

mg ommaﬁigssubﬁt@ﬁcee dsaWEigﬁt oheRBSpositiof, Weth a rdnge l(ﬁf@f)outﬁormg to about
a hard or soft gelatin capsule, a tablet, a
1000 wd?eétg PTE ferred, granules or a suspension. |n anot her

€ qp&ﬁl e be aég]ferﬁ rtﬁ BRRL sLifY e ‘ﬂhg rértrtﬁiltatflee ghe{lﬁlag&ﬁﬁglecompositions
ng t I'tions

forms conpri e pharnmaceut cal
of thed@seint wentiver @inrbe adagaigerddowitis othnr:that@aumandmrqampi‘tylactic agents
limted to,, those selecﬁed from.t he consi sting

and/og);nes}cpqngnts#&tare(ﬂot msfica gﬁgzgmggublg élg.ﬁ% ‘ tabl ets,

9ra0 b BSoncARBIIHS PROSH @BRipoFAGH ﬁ@%@%&%@é&b&l&g%@é@mm As
t he quantity of drug substance cal cul ated to produce

used héreinges iphamachlgnabg uit:q:qptaéﬂcf"emmpoﬁym Jgajrje}thattlhesultable for use with

har eytical co Siti red in.
h“mag%gg 8r 8 R ng?[ﬁ Llngipg r%\édyagg%fﬁﬁ efgctts Cgs c@oaustto%ﬁ% irritation
and all&gRf reﬁﬂ&séjfc@ﬁu@ﬁh&hﬁﬁﬁﬂl BYeadEi Y bepbfit/hek @AHPOSI ti on,
wi th a range of about 10 ng to about 1000 ng bei ng

pridedyressat inyentign) furthersrglages tagharienet the phiawecwical w@posmons of

theinkz@nthﬁel %édlélltﬂ%t t he pharnmaceutical conpositions of -the
nt 1 TVention can be administered with ot her

t WeChllbﬁuNN Sarigiettyldr@ph3-phatyl-6, adibpde-4hgyodazino[4,5-b]indole-1-

icaments that are not nedjcally inconpati bl
acetamﬁgrléw felectiyg And BotEEsHPEe1g ? t%ff?@dﬁ?a@%weceﬂ%e’?lﬁ ligpad, and, as

such, @Hﬁ‘i)e R&PRAS Hggﬁﬁéhggggfp %fg%ﬁl&%@&lgheréﬁnéﬁ? Shey @f’ diffe@nt types,

phar maceut | nent is one that iIs

such sslithernh-gelhied arsischaintid nhmnpathleannhfmlom reégohalhialetd drug-related or
w t hout undue adyerse effects gsucﬁ as to>f Y

genet}cr P?‘{rgPartglﬁS’ as well as mo oneuron conditions such as spina amyo rophies and
amyotrophic lateral sclerosis.

7-Chloro-N,N,5-trimethyl-4-oxo0-3-phenyl-3,5-dihydro-4 H-pyridazino[4,5-blindole-1-
acetamide may also be used for the 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-ox0-3-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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and allergic response) conmensurate with a reasonabl e
benefit/risk ratio. The present invention further
WO edoaezr9t o t he use of the pharnmaceutical conpPST/UBINEG033022

of the invention in nediciné:

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

- pyridazi no[ 4, 5-b]indol e-l acetam de is a sel ective and
insufficitrent ghendrploasiritioe dzbeticangghirogatliise eptior tré®Biht or prevention of

.Iigand, and, as sych, can be used for {he preventign )
cardiagy dlgedgt PRipdST s FSpHEPHP %ﬁ@ﬁ%ﬁa -HipEdaGischppip gnd dpsufficiency,
myocﬁﬂﬁﬁ’cﬁsmf&ﬁm, ?s?:h&xfrp?auHP’cﬁeeio% dirRbs, 'c%ﬁflfa@ Gasospasm, angina pectoris,

neur opat hi es, 1 nfectious, alcohol-relat’ed,
pathottrain! caiditia associptavewitle theeardipavdvessinflasumatdrly casliac diseases, side

effect%%?o? %%cﬁ?@%?cgglg 153}%?%)&;? glftggﬁégf?é%éggts At ulgigeeri a%ﬁeqosclerosis
and ifs GoRIRedkbblo 2ofpliBRIGNY, rktcd¥Sis 3 pRIFE RN bctidng; SbiiEs®- finked to
e

.1 -pyridaznmo[4,5- ]Jindole-1 - acetam de may also b
incorgsieptotitsrationer prigraging pbhesmopthempsabnecliss

n y IS f e.centr .
S 373{3@%}?(9&?@ E-g}rlm\éﬁly?-ﬁ-é)?(?-g%g]?}ée%yly%,le%-cgfépgcﬁ Bglzi-pﬂ?c{a\égl%fﬁlﬁ -b]indole-1-
aceta@@leitsshasaUubarmaato detastitind it haifiad imaiets efthehinatoyd arthritis by
traumas, or of the chronic type such as_ autoi nmune
modulptiig Be anmpng fespensesyideis dagrefpre also Hegfhor ghegprgepéion or treatment
ofrhé?@{al&iiﬁﬁﬁﬂfiﬁs.di sease and ot her di seases | n which the
admnistration of neurotrophic factors is expected to
hadviteraure hiataaipdicties theft flecperiphe@htype denxgdiazepine receptor could play a

, 5-trinethyl -4-oxo-3-phenyl.-3, 5-di hydro-4
fundeiniepll a0l 70 508 o | FOT TP R G <y o dp eneral, and
in cofrPharilddewRh &MeRkI A5%ues, dnf BtaRial dé?lfsitﬁ‘%ﬂtp%_riﬁﬁerglbt"ygg 'bEnzodiazepine
rénal - - insufficiency, glonmerulonephritis, diabetic
receptiep iy opserved; inf variquh dypeseelt errs end greseent ildaregfre, 7-chloro-N,N,5-

. ardi ac di.sea or., di sarder .such hr.oni.c_hear.t
wimeff G e SRR S N n B AP ARG PR ER otk may also be
used Tt @eApreiadtioh bt Besthie@of timoRedfidaafders.ne | ower |i mbs,
coronary vasospasm angi na pectoris, pathol ogical )
corhi partphsrabbischazediagiping fasepter dcarlsy repedt, in the skin and, by

vt 2o R e LA R I on QA M B S R4 ricarinol 5

blindokr Hactanside geayyhe wel d€o0the [peoplyiasiaodthe thieatment of cutaneous stresses.
t hr onboenbol i ¢ conpl.i cati ons, rest enrgsi S,.

The ¢xgression Rganegish #ress dh JnfsTaivad te dnganc FrVé‘&ngSr Sebations which could

causePddob 8 3hitfeRlaPlin fﬂegcrg)?deinﬁ&, ol d16ss DT Lot S GlsthoCilsl Sress. This
7-Chloro-L 1V, 5-trinethyl -4-o6xo- 3-phenyl™=3,5-di hydi O 4
agent-1pyy belawidecind 35 oufsidedbt bodyncatland dehdmisalsirdvee-radical agent, or else

.phar pacol oqi. aJhﬁa Jdvity in animal nodel s of
Outs“?%é\ﬁ%d’ihﬂg'é?ﬁf gﬁlgn‘by nodul ating the i mune
I eNROMESont ARFhntiSn ! MBFEh Rl Eel@bs o US@bthodf ¥ trddfiBg and/or preventing
_ prevention or treatnent ) ) ) o
diseases related to peripheral-type benzodiazepine receptors, which comprises administering
to a patient in need of such treatment or prevention a therapeutically effective amount of an
amorphous dispersion 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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of rheumatoid arthritis. Literature data indicates
that the peripheral -type benzodi azepi ne receptor could
w@ba@y/ozr4spundanmental role in regulating cell PCT/US2006/033022
proliferation and canceri zatr on processes. In general,
and in conparison with normal tissues, an increased
density of peripheral-type benzodi azepi ne receptors is
presemfigedntiof or A thaspeatisallyyqiestiod arhowriref aghdmeaatiral composition of the
Therefore, 7-chloro- , ,5-
preseRti¥RY - 4- oxo- 3- phenyl - 3, 5- di hydi O- 4i 7- pyri dazi nof 4,
>-A iR oGl e HF@&%taih@&lt?ﬁ is Saeﬁileflﬁﬁ an?ea‘uR% or preventing
prevention or treatne of tunors and cancers
neuropethyy pivéricl coympeistse adwitidedy e # getgitois naek ofl seh treatment or

rresent in the ski nd, b tue 0
preveBligh PofigtapeuealE- st iyrotit BkabsuBRg: SBerioR,; e present
mvenﬁéﬁ oP¥ Eﬂe@@ém&ﬂy%ffebﬁmﬁﬁ&nk oP& ?hﬂiﬂa@&ltféaycdiﬁpdéﬁ% dJf@lie present
t he prophyl axi s"or the treatnent of cutaneous
invengipresses. The expression cutaneous stress is
u der Stg}%?den%bodﬁn%,r { he %’egéﬂtoffll%?lh c}nuraetlé(x}gsn% Vgh %Eho‘&ogf greatmg or

0
US almage

prevehﬁ@g?l lceh@s or atmblye v&ﬂ&ﬂ todpisds l’@inilhisﬁer@g ress paﬂ'éiit 9n need of such
agent may be inside and/or_outside the body, such as a

treatrahi AF SETVOBHOTT § terapgaticetly cAlgetive ara?uré|0§ anaiosphpgs dispersion of the
prese n%litfoﬂvo'r %ltﬁefr e%ﬁl:ﬁ é}?ectl %ngeﬁl‘ft h'aﬂﬂfc@ﬁﬂ%? composition of the

erefore, re t|ng an
pnmemnamanhnng dlseases related to perlpheral-type

zodlaz pi.ne re t.or whi ch ¢
bt ORI Of Uiipiionith G Rdiobpt Setive expalite cutancous
stressgE, vﬂ{l@ﬂ SGthpies AdhBE ARSI £/ltle¥t B {8 10F YEcrARRIURENMQS R&Vention a

aror phous di spersion of the present |nvention or a
therapdwéicalpse atfedbie] ameint ef tiovenemborst dispersiop drthapeesentcaivention or a

on_of th ent invention.
trera AR IR o el arh s el herBBhsin e et fpygotion.
of A tyrefired geﬂfod&h@yce&it kiR irfveH@OH €l 0 fREHOAL bY @reBiiSe @8 Epreventing
whi ch conprises adm nistering to a patient in need_ of

rheurgafeid arthaigisnwhich @pm;@rlé@sew@m@weang fie papEentiia aiepds of such treatment or
preve‘ﬁﬁfn? Gl he?aﬁ)\% %ﬂgn&]}ec‘a@e p%‘%ﬁé{fﬂ?@ﬁﬁ?? lalsggrsfo%eof the present

or a t erapeutic
1nvenm’iﬁ kmh tindrapeufibalynsdfeetive aadut offp @hiadnizepuiidal térepgitasesiithe present
i nvention. Another enbodi nent of the present invention
inventigng et hod of treating or preventing neuropat hy,

AL 8B L 6,08 08l 1086 v
cardigf ﬂiscasa\oe aacapdine disbrdan velmol phopssadi sipenisteong ¢ at fatient in need of
such Bfgaetfc’n%prg or prevention a therapeutically effective amount of an amorphous dispersion of
the present invention or a therapeutically effective amount of a pharmaceutical composition of
the present invention.

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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invention or a therapeutically effective anount of a
phar maceuti cal conposition of the present invention.
WO pooaootdber enbodi nent, the present invention PE/EBRS6/033022
to a method of treating or Pteventing cancer or
tunors, which conprises admnistering to a patient in
need of such treatnent or prevention a therapeutically
effective anobunt of an aixampdus di spersion of the
present invention or a therapeutlcall .effective
CiEpyal SRAGBIAIDERI Ok he present
I nvent iz, dfﬁ'?z%h@s%nc@rﬁ?ﬁgdmx fro1 nhdiBy1EdMESYe Bthalafe &
nmet hod of treatrng or preventing cutaneous Stresses,
W3i.2 hgremspof é@’drca;gfprqpy}stmcthyilgelhdosw phthiabte  (HPMEBd cofnmercially

N TR e R LA TTHE Ty ——

(whicB88 8B%rd rHy' BBhOds BrhdEinaRe Wr &amble Bfdesittedn U.S. Patent No.
anmount "o har maceut i cal conp05|t| on of the present

6,395,139 wwr:remdded\um afigttirecef Brinbeli dieldpropfethane (PRMardoR? mkof ethanol

hod o t r at i R event i e}
oy e gl 7 PSS GAY MBUEEHIRED' & g omivr
(commBren@§tavaflaisiy @l‘bnﬁ IS9ab R Népepdted LY ERiguettyaof 60Hz in top spray mode

therapeutically effective anmount of an anorp % o
with g §del ggsdpmperaife of P’ZQSCG aed arwaHel gas t@mpgramre of 18°C) into a drying
chamb@q]s etjlil c#éfz{l gég \éfsa AIRYRL 0P 2%1919?!{ '@’feesléi\}eﬁ?lvas removed
conposition o resent 1 nvention.
to prayidf v avestpkedsadliddizspersiont he i nventi on |s a rret hod for

treating or preventing gar di.ac_ di liease or a cardiac

di sorder, which conpri ering to a patient

' nl"H’éeﬁﬁior?flo&UQﬁdt di§RETBRY o OB x REQUENT B Ofhd4 were prepared essentially

therapeutically effective amount of an anor phous
accordl,ngp@r&mqnocﬁdutehéqunbgbm Examplst 1,02boye, wsing the parameters listed in
T bltﬂer apeutically effective anount of a pharnaceuti cal

nposi tion of the present invention. A subject of the
present i nvent i onTasle § A b&Bh@fs ]:al@pagqeﬁsphous solid

ispersion of the present invention in the npanufacture

hf Amegihti hal pr oducts for tHeAmpwaitlnent of d SRREEVutlet | Feed
Leloﬁﬁe@ tlo peripheral -type benzafdi azegblggntr ecept or Stemp rate
Ex.# suabstaseneur odBolgner sitpeve di|sedses:, | neur o h| e )
cancer or| tunors, cutaneous [stresses SEX <g as(%c) Vmi
br c@jdi ac disorders, or rheumggpi d arthri t| é‘f’ (ml/min)
[ ol oW NG| eXFMGtol ety TINET TTTUSTrate t
j nvention, uiilifeYtetatdQWENAE .| |1 M ti NG mi DCM
2 0.8 (HPMCAS, Shin-Etsu 32 and 20 18 2.25
Chemical. Co. Ltd., Tokyo, 72 ml EtOH
Japan
cellulose acetate phthalate 72 m1 DCM
3 0.8 (CAP, Eastman Chemical, 3.2 and 20 18 2.25
Kingsport, Tenn.) 72 ml EtOH
polymeric polymethacrylate 72 ml DCM
4 0.8 (°°§U“]‘§1r§/fg¥T%’i‘1fgéf B 32 . and 20 18 225
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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it thereto. Exanple 1 Preparation of an anorphous
di spersion of 20% drug substance in hydroxypropyl
woredonpbmaed | ul ose phthal ate 3.2 grams of hydr oxp@F/OR3006/033022

nmet hyl cel

Tokyo,

| ul ose phthal ate (

Henvep,
avai | abl e as HP-55, Shin-Etsu Chem cal.

Co.

conmercial ly

Ltd.,

Japan) and 0.8 g of drug substance (which can

be prepared Mabhed: Gaispakativarimorphots Dispersiexanpl e as

escltibed in-U- S Patent No 6,w..nr, ')Q\ were added to
A Nigehar @ of 72 m of di ch|crf’6%‘%lﬁane (DCM) |angle?2 Oliet | Feed
of ngl (EtOH). The resuljti lle dis i
%;mﬁ vvggfs%ﬁ%ged t hr elgmeatypel t r agoalyemet oﬁsﬁg’&f fehh | WBmp. | rate
" [ conmercilally avail abl e from Sonot €k, operat go@t a °C) | (ml/min)
freqiéncy| of 60Hz in top spriay(gode with an |i nlet ghs
terrperaturehﬁfrogg, jadilllosdh outl et gas t erature of
s 18C) %nto a qucgrugEysén%Bper ﬁsin a |Har @erw\ge 18 595
f eRebuledlRopbraRd2 M /mim. |The? e '
rermved t|o Wilewigets, B8, BN phous solji o i 9 Si on.
anpl es Zpdlﬁmfgqp'g,ﬁcah@ﬁg(mw sol1d dispersijons of
Exanpl es 2 codmelly dvaligsi@ariepar ed jessentially
according to phedpsbgedure descri bgd 4 pI 1,
6 pbo@e’? usli ngntgﬂlgtldﬁalr@gag@rs li sted |in Tabl Z%agl el 225
l: Armrphoupmaﬁéoeg@mgmge@oﬁmar ati Ve72E¥]d§“FB s 5tqg 8
The anmor phous swhyfd, Wj)sper sijons of |Conparatijye
anpl es |5, Ayl i&neer e prepar|ed essentfially
accor di ng (@mtnﬁa;éggg@g%@scescri bed4H BEMnpl e 1,
7 abod usl PGsddie® Rak pses Brs || | St%d |in tble p.20- 18 225
Tabl e 2: Corrpar @tthy@cuf\rmrphcus Dispe7r 19#9 anpl g 9
% anor PNEsisviRy i pErotihelvaRee di spefsed 1n H
Hydroxypropy aciBlcYpdih érul oge pht halatg Hepout 400 g)
g and gde drug’mtc@iﬂﬁl@rc{aﬁ§9ou 300 ¢) wape addedpta ajg 2.25
M xture of aehichb o Romidana (about 3. HenilRoand et hanol
about 3.55 ¢4 pakkecmamht i g cl ear| feed sol ution jwas
punped through a tTwo-T1 Ui d NoZzZI € atom Zzer wth an

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 1 to 9)

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 Dg®

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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inlet gas tenperature of 440C and an outl et gas
tenperature of 25C and into a drying chanber at a feed
WO a10e/0of49appr oxi matel y 35g/ m n. The sol vent waBCT/ERINEB33022
to provide about 500 g of t#& anprphous di spersion
wherein the product conposition was 20% drug
subst ance/ 80% HPMCP ( HP-55). Experinentals X-Ray Power
and 4Dinh A eepeotiedlyy SaxipRIDwdrEischinnesd afla tae 8] eiMidPD. paddredsnsinute or 1.0
of Exanples 1 to 4 and 9 (Figures 1 to 4 and 9,
degre?/%%‘étéﬂli%@l??'ﬂé@ﬁ%} Conpar ati ve Exanples 5 to 8 (Figures
5 B ' r I i r
B ) e e e b CE R E Lo pd 9 and
CompiéraivphBxamaplesti oo. 8 Tk indisdte uhenthendsige qubgigred si substantially in
aral.l el beam optics, and the tube voltage and
amor&’ﬁ’ﬁéfc&“ﬁ’e were set to 40 kVand 40 mA, respectively.
Stabiff Pulfes VEFBus&ANRSE) at a rate of either 0.1
dégrees/mnute or 1.0 degree/mnute in angle 2-theta.
THéeistabilities of Kzamptles dstoeldindEPippati veeExamplbs aite 8 dvere determined

amples 1 to 4 9, and. arat .ve, Exanpl.es .0 8
ater R8P nfSertpie piaPC g B SATBEREN b S BRAES Redipt semptes
were hlBo S1PBdPNQUISich AL dift éaintbet Yt AI°THises rd &tiv@Huesidity F& tBlee months.
The stabilities of Exanples 1.to 4 and Conparative .
A sodypplasidesatusatgd paneoug solafing ed used k& saermia e dgsired humidity for
- at 5 1V i ok I :
the b RIAR 0 on bt 10C ShhintB WA el ol AR Foe 0 hard
gelatia kapiudds, dtendfladedSoligh densitg polytidiléne Batled, wiech word placed in the
sogi %l;n chloride saturated aqueous sol ution was used
champey 24 40&r-at e the desired humidity for the high humdity
c : | :
TP P int [ DRE MBI T cd iy, afer 3
montlgeas#Q°¢/ 156t yelativd bumidigyt rhé siftemBi monthe e 4p1GI¢EI sielativh dumidity.

ch er.at 4 . Figures 1 tn.8 show the XRPD patterns
Thesq BPRin iR BT P (T FT .10 dF CPrea o FEied sible
(ie. &i@(%ligﬁbﬁe&'aﬁﬁy! %§stazk Abdan uied sBbdsty SondHnRS whkreas Comparative
40C/ 75% rel ative humdity. These patterns indicate
Exampia? toek begonds crystadlizg yodpiytivessing cenglitionsygipthewindn s YRPD patterns
. ' stable (i.e. did not appreciably crystallize)
OfFlé]géegﬁg %ﬁ%er stressing conditions, whereas Conparative

Dissobxioip$®dy (Rigdrebdgandtig)crystal lize under stressing

conditions, as shown jn the XRPD patterns, . . .
The pure crystalline drug substance utilized in the following dissolution studies was

prepared by dissolving 7-chloro-N,N,5-trimethyl-4-ox0-3-phenyl-3,5-dihydro-4H-
pyridazino[4,5-b]indole-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 ml 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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of Figures 5 to 8. Dissolution Study (Figures 10 and
11) The pure crystalline drug substance utilized in
wo b@70i4bowi ng di ssol ution studi es was prepar ePiChysS2006/033022

di ssol vi ng -13-
7-chl oro-N, N, 5-trinmet hyl - 4- oxo- 3- phenyl - 3, 5- di hydr o- 4H
pyri dazi no[ 4,5-b]indol e-|-acetam de in hot
NIt seylts2o ilisscbhitichi feetigs, (WHME) aradhbvg igtHane! 10{ endiedienthat the
a precjpitate, and isolating the solid. D ssolution

amorphows 550 5 depsﬁwr@so fythe prasegh awea%%hetq genificanily arsatst dissolution

rates % t& Eé/ &éfﬁh hl(lj"lg ﬁrtfg sttt t | on t 51:37(3%%3%%0 8.

( é)iaﬂoﬂtabhiestﬁdlmmaes*tmatddrfor Exahple® mg eﬂsdntmlllyllthﬁéeﬁﬂe procedure

LS e

b k6lid 81 é’i@i%n 0 ERRhpRD Howeh 2Rk &d 1n‘6fé%§eeinrﬁ1§shﬁltlon rate as
medi a was O. 2 % sodi um lauryl sulfate in water/

comppneldwogmb@pmtaéhmdmlgrsubsthmet eftheresulis of wais ezﬁ@@;lerarmte shown in
Fiour Ef sanpling tine interval was 10 m nutes. Two vessels

gty each sanple were used. The results of dissolution
Bioavailabilitg Stidyt ch are shown in Figure 10, indicate that

t he anor phous solid dispersions of the present )
i henfallewing studyi @i@ﬁfﬁ’%&hﬁmp(‘} tgr é%t@lmlneutge dripavagpbitiit @f a solid
c I n
dlspe%go mr A !I i n&c@&&&g gé( tst‘g@s{_)ﬂe SSO t??éggsrél?ﬁgee @&ng i conventional
-mnnmapaanemrﬁ@dexﬁmnbm;9 usi ng essentlally t he sane
procedure as _descrj bed for the di ssol ution studi es for
ExXarfopEntpn; Epram ncehipar slidy dispsagipp ek tee psesgnt ygntion were
prepafiRIsANOMSs Sol i d di spersion of Exanple 9 showed a
mar ked 1 ncrease in dissolution rate as conpared to
pure crystalline drug substance. The results of this
in Figure 11. Bioavailability
'tudy was perfor

acAt‘iSIﬁ'l%gls'Bb%tH@eéméféeﬁf‘e@nvent ion r eqoat ive to a
calsattiabn®] fornul ati on under fasted-@bnditions. A
c dMicerrrysallifoCelitlase on and .a sol i d dil@persi on of the
p Pesgettinizpd Stdrclon wer e prepared as f d4bows
Croscarmellose Sodium 2.00
Magnesium Stearate 2.00

This conventional 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).



Conventional Fornulation Material Amount (ng/capsule)

Active Drug Substance (m cronized) 20 Pol ysorbate 80
wQ2@0/0M484 ocrystal | i ne Cel | ul ose 125 Pregel at i PCZE82006/033022

Starch 249 Croscarnel | ose St um 2. 00 Magnesi um

Stearate 2.00 This conventional formnulation was used

as reference material and was manufactured using a

s tThidedults \wed prowied i Thble 3prOeess maxitufd bloed cbﬂdeﬁtr@on) and AUC

size 0 hard gelatin capsule. Solid D spersion Mate

(area Aﬁéﬁrﬁone%va&lawexses ﬁlﬂw?le&wer% Figpificanisy Righeefor dhosehd dispersion
as cﬂlﬁég}@é 2o 0% AfhI Vc%n@é Szt qgfrﬁ’lﬂﬁﬁorgS th-ﬁlgeflﬁi(?éga'ng%bthe improved

persion was prepare accor t 0 'Exa
bioavaitabififyl df ¢ick aimtbrphmssiimr@oﬂswfdh@mbmt mvemmml e. 100 ngy

S Gither t ndRCIEPtRIRORSY St ReTen ot mgend ;

Di spersion (n=8) m%@lyﬂaﬁ&d}umiﬁnﬁmatmnood sanpl es
were pulled at 0.5 6, 8, 12, 24, 36

and 48 hours. The sanples memﬁmﬂma}yze by LC VB
(l'iquid chronat ography/.me ﬁf‘ﬁfec ronRtry). The results
L3t

are provided in Tap maxpynim bl ood
QPd’Q ﬂgncentration

concentration) andf AUC (&
versus tinme plot) mere sigw €& QIU hj gher for the
sol i d dispersion aEg % fj‘i@m r ol
conventional fornu | ng the inproved
bi oavai l ability of tﬁexannr(jpﬁous dlgper sions of the
present invention.| Tdle At-f-3hj ity Study
Resul ts: Bl ood seruffevdl s Fth h{ind¥s pfter oral
admi ni stration Exafplmi] TEbDet $ ¥ capsul es

cont ai ni ng the phar maceukl cal Cﬂ)tT'pOSI tions of the
pr esent Example 10

Tablets and capsules containing the pharmaceutical compositions of the present

10 invention having the following composition can be produced in a conventional manner:

mg per tablet or capsule

Dispersion prepared according

to Example 9 - 300

Microcrystalline cellulose 80
15 Sodium starch glycolate 16

Magnesium stearate 4

Total tablet or capsule weight 400



10

15

20

25

30

i nvention having the foll ow ng conposition can be
produced in a conventional manner: ng per tablet or
weapsbaDi spersion prepared according to ExanptBUS2080033022
M crocrystal line cellul ose 80 Sodi um starch glycol ate
16 Magnesium stearate 4 Total tablet or capsul e weight
400What is clainmed is: 1. A solid dispersion
What(is)ﬂm&rimﬂhmg substanti al | y am)r phous
7ch|oro N, N 5-trimeth
0 oAssq%hieCHwer%O%cmww%W%%ﬂye%&?rﬁm% TschpiondY-e-tyimethyl-4-
r
0X0 33@%521?35 I?J glrl]l%?g% %Hgéﬁﬁfakllné £4n§1bﬁ]ﬂclléi@q maé:relémﬁa—é;%d}oététqmmg polymer.
sta ﬂihlelszhah g1spcrb1pmaccqr¢mg hecloim dpwherpinl spivestabilkzhg polgther is one

* or o Py R0 o e P i o B methyleclvose

phthalifd, Rall@be, acéwférﬂfﬂmt@ Y ar B bibl1 feth y&aﬁlfosa@sét%@uccmate and a

succi nate, and a polynethacryrfate. 3. The solid
polymtitkgseylateon accor di ng to claim2, wherein said

© i it splid 8B T Bhe gD Lt B SRk Bl R Ay PO rer i

hydro?;ypﬂ&b?lrrﬁbtﬁyl%@lﬂlﬂoﬁ@fﬂhdlaté| ng polymer is cell uI ose
acetate phthalate. 5. The solid djspersion according
t - cibaispiid dispprsioriepcosding te elaism i whergingwid steilizing golymer is

ihﬂ te. 6. The solid dispersion according to
cellulB%'%@B %%%tgl n the polynmethacrylate is EUDRAG T(r) L

1(50 Thg.solih d1s§€rb1|od adécaiap so 01a11m29whet1emr;}satckstaﬂlhzlng polymeris a
rein the 7-chloro-N N 5-trinethyl-
polynyst C?Xlﬁ enyl - 3, 5-di hydr o- 4H pyri dazi no[4 5-b] i ndol e-1 -

agetaiHRd | Hﬁ/paﬁi%ﬁ %@Eorﬂﬂg 0 cRIRYMNvhaEid the Bb@ﬁf%%ﬂacgfla&e/ 4s
to ab}gut 30% by wei ght relative to the wei ght of

EUDRA&GHIT LZi0dg pol ynmer. 8. The solid di spersion accor d| ng

0, LA s Pl T et
ox0-3a81RnRIS dalihydre4espidaz o5 -@![Eﬁ&'él& 104cetamide 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 claim 7, wherein the 7-chloro-N,N,5-trimethyl-4-
0x0-3-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.

9. The solid dispersion according to claim 8, wherein the 7-chloro-N,N,5-trimethyl-4-
0x0-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide is present in an amount of
from about 5% to about 20% by weight relative to the weight of the stabilizing polymer.

10. The solid dispersion according to claim 9, wherein the stabilizing polymer is
hydroxypropyl methylcellulose phthalate.

11. The solid dispersion according to claim 1, wherein at least §0% of the 7-chloro-
N,N,5-trimethyl-4-ox0-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide is in
amorphous form.

12. The solid dispersion according to claim 11, wherein at least 90% of the 7-chloro-
N,N,5-trimethyl-4-oxo0-3-phenyl-3,5-dihydro-4H-pyridazino[4,5-b]indole-1-acetamide is in

amorphous form.
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fromabout 1% to about 25% by weight relative to the
wei ght of the stabilizing polyner. 9. The solid
walr@peeapon according to claim8, wherein the PCT/US2006/033022

7-chloro-N, N, 5-trinethyl -

0xo0- 3- phenyl - 3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e-1 -

acetamde is present in an anount of from about 5% to

algutThe @&hcbghspmingh tacdoediag ko elaing 12 hehensh ghleatifoSehef the 7-chloro-

stabi | i zing r. 10. The soljd di pesi iy e
NN %H%?tBerFg0¥%gwhSP¥h395 dfivéreat i TomEegpid: ~§b¢q%ge-bﬁﬁ§iﬁ@}de s In

dr.oxypropyl methylcellul ose phthalate. 11. The

amorglﬁugﬁ (}psper3| on according to claim1, wherein at

| ddstA ﬁlﬁ)&%naéeutlhai cbmplolsmmm comprising a solid dispersion according to claim 1

N, 5-trinmeth I-35d|h dr o- 4H pyri da
and Oﬁﬁﬁﬂmgraoﬁ}}aﬁaﬂ)‘%/eé‘walg'@gf’ ‘)ee%/% Piepis armr)r;hous fown 12ZI

The, 90 Mhéﬁ%ﬁﬁioﬁ{boﬁ@i@ﬁ ceinpasih® abRd Mspeksionedrdifg 8 claim
| east 90% of the 7-chloro-

10 ani|,oNg Br mormleltamxynacemloa«uy @C@i@lﬂylﬂﬂ@p@n@l hydr o- 4H pyri dazi

ol Rl dai 1R ATh el ulof oF FRIBAGYS dBEH bked 0

dysfune@sit ofelpbéral-ipe BeodREEpine receptors, which comprlses admlnlstenng to a
N, N, 5-1tri nmet hyl - 4- oxo- 3- phenyl - 3, 5- di ro- 4H pyri dazi
patierdp nessl | spefBPAmenR T aYIHRD §heﬁ4P&HB‘Faé%{cﬁ§€eCWﬁ ghouny of a solid

d1speg£lﬁ{e{@81%[&ﬁ t%%'laﬁgl”pos' tion corrprl sing a solid

erS|o according to claim1 and one or nore
p H&’[ raaethoddat ﬂhy treettet abpreventionpif edissasekd disrder linked to a

phar maceut osition conprisin sol
dysﬁ&ﬁ%%?ﬁwe&ﬁk% APREPL57ENaS FRRORnY feSgietifg administering to a
patleﬁhﬁ HBERCSULEE BbitheACGSRERRLIE §X5rBictNtdly Hectife ARORAGS a

for the treatnent or prevention of a di'sease or
phanﬂat@on@iépompoﬂ{waqooalmg/@folmmhﬁbn of peripheral -type

or which ¢ ri ses T .
b it SRR s Tt B bR Tap bR Reneiye dspgec, which
compRisePIRYBIR DB tda pRGHR Bﬁh@dd%@'sﬁ&l ©dakra6ritiof preveBtict a erapeutically
solid dispersion according to cl a| m1l. 17. A nethod

effectivg ameunt of a selitbdispessiop pespeding gnclaim 4 di sease or
di P! %{etﬂod%le&lett%a e%’%; fﬁ%%ﬂtﬁ)ﬂ Ko Il%ﬁlr dQ&% Ak ¥REase, which

benzodi azepi ne recep
com;ﬁ:d& adnsinBrering td @ patleﬁﬁtui ﬂeﬂ:ﬁ aof @ucﬂﬁtmhtméntsm cpt’evtenmt arthetapeutically

prevention a therapeutically effectiv unt of a
effecwpam%@tf F@Q?m@&ﬁ‘ﬁtféf ABRPSHIOEGICEFHE B Cfaﬂla 14, 18.

A Jet oty L@Abq LBE the SRLAERGE &' $ﬁﬁ&¥%t bP he@bop&thy, which comprises

neur odegener ati ve di sease,
administering to a patient in need of such treatment or prevention a therapeutically effective

amount of a solid dispersion according to claim 1.

21. A method for the treatment or prevention of neuropathy, which comprises
administering to a patient in need of such treatment or prevention a therapeutically effective
amount of a pharmaceutical composition according to claim 14.

22. A method for the treatment or prevention of cancer or tumors, which comprises
administering to a patient in need of such treatment or prevention a therapeutically effective
amount of a solid dispersion according to claim 1.

23. A method for the treatment or prevention of cancer or tumors, which comprises
administering to a patient in need of such treatment or prevention a therapeutically effective

amount of a pharmaceutical composition according to claim 14.
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conprises adm nistering to a patient in need of such
treatnment or prevention a therapeutically effective
wapwane740f a solid di spersion according to cl aP@T/1S2000033022
A nethod for the treatment "F prevention of a
neur odegener ati ve di sease, which conprises
admnistering to a patient in need of such treatnent
on4prieveiddoior ehet thakage Wk iptalchiioebf & clianenamausit whichacomprises
. pharmaceuti ¢cal conmposition according to claim14.  20. .
adminAstaring, iy Paient e negdeef Sash fregimest ey BFRVEREPTIH} therapeutically effective
uRlEN: ' I dm nistering to a patient
Amou r??ggwg?gpgucﬁlc%a?%g{%é%?ﬁ%}lqbr evention a
t Bér dpenethodlafior yheetfdatméntvoe pasweution of a auteotdud stesspehsihorwmprises
admilggtgrgtggg#@g% p%tgeﬁl% gt?lrxier?éiiqfoséé{l ﬁ@atrrn%ﬁx!tq gg p{le%rﬁxbtﬁthg% i}[e?gptegt?cnatlly effective
amouAHA a8 ER4delfcdl QoRplahdLiicoldnd @i 14uUch treat nent
or prevention a therapeutically effective anount of a
pRé&r Remethvd detl the begpiment argmeveotion of hgumatotd aithritis4whizh comprises

. A et hod for t.he treat t .or preventi.on cancer,, or .
admisiyf oS s et @ PELER Hamitier RO g o o Shosdi iR ffoctive
amoufteeth sofid siuspbrsionert sl totlaghgventi on a therapeutical ly

effective anmount of a solid dispersion according to

cPi  method forsheiresiaent efprevration eAthnammatald ajfhudtise fithicycomprises
. 0 e . S | | i

ecminfia iR ERY ook HTHESE of Wk AR oF PPy B Bl effooive
amouhiheraghetrhaceatital cempesition&carddngto addimal4har maceut i cal

c osition according to claim14.24. A nethod for the.

t%ggmfho rfopﬁ{e\;@ﬁm% Op prey R Rnerttiac diseass or gyepidpc disorder,
whiclC SBRPHSES a Bl fritfeld R9pdiRnf iR HLENSf St 88MREt $¥ G evention a

treatnment or prevention a therapeutically effective

therapgntically ebfechiveahouht of 8 paliddispersiot ecadidigg taoclgimal.m 1. 25.

A pgethod.far. the treatment or preventjon of a o

cavareBEod L E oo OE pres prdarcoiing Lowpt a2 cardipe disorder,
whichP@bin@fitesl Adhi@ederfe fHahpdtic@atiieied 06f BV 8B4thRAt dr prevention a

therapeutically effective anmount of a pharnmaceuti cal

therapeyfiprdlyi affestivadoeind iofig Pharmeraitivrl epmprsition aseerding to glaim 14.
&Eﬁb (LIS RE p bl e @{ﬂ{i;f«ﬁ.‘i%&g%ﬂ FedBaiRL g? Bl chiuBtising the

onpri's 'S 0 a pa I'n nee
steps 8fich treatnment or prevention a therapeutically

cPAf LY ng T CHOTHRY N B UHEOR GBS e Rt | on
priafind BSATHSI AR o OGRS BTG o
feed spheiioapeutical |y effective

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, cellulose acetate

phthalate, hydroxypropyl methyl cellulose acetate succinate, and polymethacrylate.



anount of a pharnmaceutical conposition according to
claim14. 28. A nethod for the treatnent or prevention
wotocaedpac di sease or a cardi ac di sorder, whiPR¢T/US2006/033022
conprises administering to -d8patient in need of such
treatnment or prevention a therapeutically effective
anount of a solid dispersion according to claim1. 29.

Azetiegrdcess 4cB8rdidpaa HRRt3 0ahhdéif IR thianziak peBkhd C
di sease or a cardi ac di sorder, which conprises

hydrogstpronylsnethylegluloseaphplalate and the spisaide sdlvenidha $0:68 mHisiEe by
or preventign a.t apeutically effective anbunt of a
VOhmBHgﬁﬁgﬁgﬁFF e@%&%@?ﬁﬁion according to claim14. 30.
A process of preparing the solid dispersion according
to claim1 conprising the steps of: a) dissolving
7-chloro-N, N, 5-trinethyl - 4- oxo- 3- phenyl - 3, 5-di hydr o- 4H
pyri dazi no[ 4,5-b]indole-I-acetam de and a stabilizing
polymer in a suitable solvent to forma feed sol ution
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
sui tabl e solvent is one or nore solvents selected from
the group consisting of dichloronmethane, chloroform
et hanol, nethanol, 2-propanol, ethylacetate, acetone,
and water. 32. The process according to claim 30
wherein the stabilizing polynmer is selected fromthe
group consisting of hydroxypropyl nethylcellulose
pht hal ate, cellul ose acetate phthal ate, hydroxypropyl
net hyl cel |l ul ose acetate succinate, and
pol ynet hacryl ate. 33. The process according to claim 30
wherein the stabilizing polynmer is hydroxypropyl
nmet hyl cel | ul ose phthal ate and the suitable solvent is
a 50:50 m xture by volune of dichloronmethane and
et hanol .



