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rel ease fornul ati ons of dopam nergi ¢ conpounds,
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one structure have been reported to have significant
activity at the dopam ne receptor, as well as the
ability to nodul ate dopam ne synthesis. See U. S.

Pat ent No. 5,756,532, incorporated by reference herein
inits entirety for all purposes. These conpounds are
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The administration of ablindore results in high initial drug concentrations.

Such an “immediate release” pattern can pose difficulties, which include failure to
maintain optimal exposure levels over time, and unpleasant side effects from having
too large initial dose. Thus, there is a significant need for controlled release aplindore
formulations capable of increasing Tmax and/or decreasing C.x without reducing
overall drug exposure. This invention is directed to these, as well as other, important

ends.



(CH) - wherein: RL and R2 are, independently,

hydr ogen, alkyl of 1 to 6 carbon atons, phenyl or
whemwsph426nr RL and R2, taken together, are benegl/U8®MN€036013

optionally substituted with R3 as defined bel ow or

al kyl i dene of up to 6 carbon atons; or Rl and R2,

taken together with the carbon to which they are

attac noi ety or a cycl oal kyl group
haV|ﬁgﬁﬂMﬁESQﬁ%?%gggaggﬁbgtons; R3 is hydrogen

hydr oxy, Halsomet emnbddiroerdsvethhydresent iifventiono petvidex \controlled release
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in which each al kyl gromp has 1 t8 6 carbon atons,

al kanam do of 2 to 6 cark« al kanesul f onam do

of 1 to 6 carbon atons; of 1
to 6 carbon atons; n is 2, 3,
4, 5, or 6; Z is hydroge 0 6
carbon atons, al keny| ons\\abhmmﬂ—z

of 2to 6 carbon ato
cycloal kyl of 3 to 8

oxy of 1 to 6 carbon atons,
RkpNs, polycyclic alkyl of
7 to carbon atons, ph optionally substituted with
R3 as defined above, X optionally substituted
with R3 as defined above, naphthyl optionally
substituted with R3 as defined above or napht hyl oxy
opt i o¥Erely. substituted with R3 as defined above,

het er oar yIR'@hq RebRY PasyEnaEtly, hyaroBh Ckyt &l B8t @FRA%EMSS pheny
ring of the heteroaryl or heteroaryl oXy groupis

seleéF@S“@40n1th|ophene furan, pyridine, pyrazine,
pyri m di ner R aetbR® taken dazinke arei bengyizeheeoptiohdilig Babstituted with R® as

ol G5B hlde o O bin HERE] <002

benzoXaz azdle oxazol e, or
i soxazol e oaRéI amChB taé@etcxget}nelt with the ngborstongtlccrﬁhw 4rg attached, form

substd L& rh&eﬁ%r Q%y@@ﬁﬁypﬁgum}fﬁ’thﬁé carbon atoms;

phar maceut i.cal * "accept ab er eo
pr eferred %W@f%ﬁt@droﬁhé‘a@oﬁﬁ'ﬁ'&ﬁ%eﬁ‘ﬂ trlﬂuoromethoxy, alkyl of 1to 6

2- [ ( Beisoyil abdthe) @koxBdf )b § carbon atoms, arylalkoxy of 7 to 12 carbon atoms,
alkanoyloxy of 2 to 6 carbon atoms, amino, mono- or di-alkylamino in which each
alkyl group has 1to 6 ca‘rbon atoms, alkanamido of 2 to 6 carbon atoms or
alkanesulfonamido of 1 to 6 carbon atoms;

R* is hydrogen or alkyl of 1 to 6 carbon atoms;

nis one of the integers 0, 1, 2, 3, 4, 5, or 6;

Z is hydrogen, hydroxy, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms, alkynyl of 2 to 6 carbon atoms, alkoxy of 1 to 6 carbon atoms, cycloalkyl of 3
to 8 carbon atoms, polycyclic alkyl of 7 to 15 carbon atoms, phenyl optionally
substituted with R® as defined above, phenoxy optionally substituted with R® as
defined above, naphthyl optionally substituted with R® as defined above or
naphthyloxy optionally substituted with R® as defined above, heteroaryl or

heteroaryloxy, in which the heterocyclic ring of the heteroaryl or heteroaryloxy group



2,3,8,9-tetrahydro-7H 1, 4-di oxi no[ 2, 3-e] i ndol - 8- one,
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fornul ation is at | east about 1.5 tinmes, 2 tines, 2.5
times, 3 tines, 4 tines, BS or 5.5 ti the T of
an instant rel ease for ‘ :

t he compound is releas
rate effective to dF@\r 2
concentration of sa e., C) corrpar ed to

the C of an instant rgtease fornul ation, for exanple,

so that the C of the @ontrol|&plinderease dosage .
fornmulation is | ess than about 0.75 tines, 0.60 tines,

0.50 tines, or 0.40 tines the C of an instant rel ease
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of the codpSERE smpodimerisnilie plselled release freepe dorulation is an oral
ar ea dosdgs fotrhdatphasma (serum or bl ood) concentration
relativ
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which can be, for example, pellets, beads, tablets, spheroids or comblnatlons of two

or more thereof.

In some embodiments of the oral controlled release dosage formulations of
the invention, the compound is released from said dosage form at a rate effective to
increase the time it takes to reach maximum therapeutic concentration (i.e., Trmay) as
compared to the Tyax of an instant release formulation, for example, so that the T
of the controlled release dosage formulation is at least about 1.5 times, 2 times, 2.5
times, 3 times, 4 times, 5 times or 5.5 times the Tne Of an instant release
formulation.

In some embodiments,.the compound is released from said dosage form at a

rate effective to decrease the maximum therapeutic concentration of said compound



rel ease fornul ation, for exanple, so that the AUCO-12
of the controlled rel ease dosage fornulation is at
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fromg@ “t 1s4rR>nP9t4 2@6’ f?r‘rﬂt 13 ! oBrig @R IAUCENCEe measured
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such e I ments g
pg/ mas d%ﬁ&b%Wﬁn%ﬂe%@m é\@tlcmatTh@ ﬁaws ofrBaarmaedlogys 3" ed., W.B.

descrppgdsip, Fl’"eyIGrC'éﬂseSqurc@l'lluglv?ﬁﬁétbﬁH] NJ\DeYcﬁﬁ)s"?Qef In some

P TR, 30 L . i oiocon DU agée onder e curve at
Phar neieanlyogste, ohet b ap hourd)l frath eabut $600i §ghintdio about 109000

(Nbsgy N fi wﬁ%%r?er F’)Fb'(vl de'/ﬂ% ahampq%(% 38000 Ath/mL. 4o about 75000

aboutpgzimm@ wgﬁme ewbedimants, 130000 optherdomputnid @rovitesodrh&UC, ., from
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Is fr Or@te gfﬁ)actt ve2t provnd‘%ga maX|Fn8map e%lfﬁa (%ezrum or bgllood) concentration (Cpax)
from about 40 pg/mL to about 190 pg/mL; and in other such embodiments from about
40 pg/mL to about 180 pg/mL. Maximum plasma concentration is measured as
described in Principles of Drug Action: The Basis of Pharmacology, 3™ ed., W.B.
Pratt & P. Taylor, eds., (Churchill Livingstone: New York), 1990; Human
Pharmacology: Molecular to Clinical, K. Kist, ed. (Mosby-Year Books: Philadelphia),
1991. In some embodiments, 5 mg of the compound provides a C,., from about
4000 pg/mL to about 14000 pg/mL, while in other such embodiments, the Cpu is
from about 6000 pg/mL to about 12000 pg/mL. In some embodiments, 30 mg of the



n some enbodi nents, dosages are gradually increased
(i.e., titrated) over tine (e.g., days or weeks) to
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formul at i dnsotlhmserﬂbcmlmmbsr ea isatliof icdntedlled qolbasy H&dagedforms which
rel ea a_star ose and .an
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Mg, ldbsEEb fokRs P@lglnéflroﬁgabdmo 080nd® alodit BY mPZ8F (Fhpodm. In other
9. 2embrr%lmen’cs %en%t ofr controlled rggase d%sage formulations have at least two or
more of the individual controlled release dosage forms selected from 0.05 mg, 0.1
mg, 0.2 mg, 0.25 mg, 0.3 mg, 0.4 mg, 0.5 mg, 0.6 mg, 0.75 mg, 1 mg, 1.5 mg, 2 mg,
3 mg, 4 mg, 5 mg, 6 mg, 8 mg, 10 mg, 11 mg, 12 mg, 13 mg, 14 mg, 15 mg, 16 mg,
17 mg, 20 mg, 23 mg, 24 mg, 25 mg, 26 mg or 30 mg of the compound.

In some embodiments, the set of controlled release dosage formulations has
at least two of the individual controlled release dosage forms containing a different
amount of the compound with the amount of the compound in each of the different

dosage forms differing by at lease ten percent, and more preferably at least 20
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In some embodiments of the oral controlled release dosage formulations of
the invention, the percentage by weight of the active compound in the formulation is
from about 1% to about 25%, preferably from about 2% to about 15%, preferably
from about 5% to about 10%.

In some embodiments of the oral controlled release dosage formulations of
the invention, the formulation includes capsules containing the microparticles. In
some embodiments, the microparticles are compressed into a tablet or a pellet.

In some embodiments, the oral controlled release dosage formulations

include one or more pellets. In some embodiments, the pellets further include a
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fromabout 1% to about 25% preferably from about 2%
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tablet. In some embodiments, the tablet includes a polyethylene oxide matrix.

In some embodiments, the polyethylene oxide is present in a total amount by
weight of from about 5% to about 40%, preferably from about ‘;0% to about 20%, of
the formulation.

In some embodiments, the oral controlled release dosage formulation is a
tablet that includes at least one release rate controlling polymer. In some preferred
embodiments, the dosage form is a co-compressed tablet. In some preferred
embodiments, the co-compressed tablet includes a core and an outer compressed
coat; wherein the core includes active compound and at least one release rate

controlling polymer. In further embodiments, the co-compressed tablet includes a
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In some embodiments of the controlled release dosage formulations of

the invention, the formulations include one high viscosity hydroxypropyl methyl
cellulose and one low viscosity hydroxypropyl methyl cellulose. Preferably, the high
viscosity matrix forming polymer includes a hydroxypropyl methylcellulose selected
from Methocel K4M, Methocel K15M, Methocel K100M, Methocel E4M and
combinations of two or more thereof. Preferably, the hydroxypropyl methylcellulose
is present in an amount by weight of from about 15% to about 80%, preferably about
25% to about 50%, and is preferably Methocel K4M. Preferably, the low viscosity
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In some of the foregoing oral controlled release dosage formulations of the
invention, the dosage form includes one or more release rate controlling polymers,
which can be, for example, one or more of polymethacrylates, methacrylic acid-
methacrylic acid ester copolymers, cellulose acetate phthalate, ethyl cellulose,
polyvinyl acetate-phthalate, hydroxypropylmethylcellulose phthalate, or combinations
of two or more thereof. In some preferred embodiments, the release rate controlling
polymer can be one or more of polymethacrylates, methacrylic acid-methacrylic acid

ester copolymers, ethyl cellulose, or combinations of two or more thereof.
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KaM foyewlabiens of itiebingention lnclude a pharmaceutically effective amount of an active
compound; a high viscosity hydroxypropyl methyl cellulose in an amount of from
about 20% to about 60% by weight; and a low viscosity hydroxypropyl methyl
cellulose in an amount of from about 20% to about 60% by weight.

In some further embodiments, the oral controlled release dosage
formulations of the invention include a pharmaceutically effective amount of an active
compound, a water soluble compensating excipient in an amount of from about 0.5%

to about 5% by weight; a water dispersible excipient in an amount of from about 5%
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exci R.fe%ﬂﬁer}t Br %pW&tPaQItinJohg@is%ggé‘,'tcorgp%%g administering to a patient
in need of such treatment a controlled release dosage formulation according to the
invention.
The present invention also provides processes for preparing the formulations
provided herein, and products of those processes.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides controlled release dosage formulations that
include as an active ingredient a compound of Formula I:
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to about 5% by weight; a water dispersible excipient
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PT OCERRE Berchloric acid, nitric acid, iodic acid, and the like as well as organic acids such

as oxalic acid, fumaric acid, succinic acid, acetic acid, benzoic acid, glycolic acid,
malic acid, citric acid, methane sulfonic acid, benzene sulfonic acid, salicyclic acid,
para-toluene sulfonic acid, adipic acid, and the like. Formulations including all such
salts are within the scope of the present invention.

As used herein, the term “prodrug” has its accustomed meaning of a
covalently modified derivative of a compound or a pharmaceutically acceptable salt
thereof, wherein such modification results in a derivative that is metabolically labile
and after administration to a mammal, and results in Iiberation' of the parent

compound in the gut, plasma or tissue. Such derivatives may be prepared by
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OF G el gompauTR i e dowaiaion n Suo b alasdo femelegon are oither
f or m ek eSeHsk Gtk coﬁﬁﬂﬁ@b@l@ﬂn@r&iﬂ'oﬁ@r Whdchbs iR 'ﬁéﬂa'r% the release of

acids. inc c aci ds such as hydrochloric

aci d, thﬁfﬁbvgb?%ﬂaoen‘géfg thes frseblon o sefiein 96k GRVBPTSCr species in

aci d, ammaunts thataeté elufﬁmemny emalt suth tiedithd reabé Efeth@sctie bmpsund from
u mar |

or 92 A R 5L B WS Pt omuttin ok

aci d, sun’alpplamatﬁucct spefdies. i @n@examplerreftsvaheznslmbtfaometeaee:'ufcfmulatuon is
benzeéﬂ:ﬁveS HJ)rH%Un@ tﬁéﬁdgd irS & II%MH&%E‘HI?\F %l|£€%§aA& IW&I feslts in

sul fonic acid, pi c aC| or mu
i ncl (HPsg tep 75% w'8§@w0§ %fréP'W‘?rHlQ’f 2 rpéa@wg@ncgﬂy am@ptable salt

pr esehéredfmiv B8 thaR 0.28%0usesla DAMNeHEBI sdiiBn b8 BE3criBE P40

has its a tone ni ng .of .a covalently nodified

deri vat i VQ%S? elSe % 6‘%?ﬁfeormﬁd'brﬂa{?'ﬁﬁieeﬁf‘?j cfﬁ?t""e'ease are controlled
accepela@edoamjlatlmh @s describgdhbereinnatswe hthateicbsec adtive Bompound at a
resulbs wad isBoide i abitin) Yi3adtpal rélé:tlvg%%%ﬂlokh%?l ly labile

and after admnistration to Tesults in
i berati oﬁ\sopsgqqehetggn,eﬁhe terms  “controlled release”, “controlled release

formulation”,  “controlled release dosage formulation” and the like refer to
formulations that contain materials that retard the release of active compound from
the formulation relative to an “instant release” formulation as described above, eg.,
relative to an otherwise identical formulation lacking the release rate controlling
polymer or other release-retarding materials. Thus, the term “controlled release” can
apply to any number of extended release forms and will be considered substantially
synonymous with delayed release, time release, prolonged release, time
programmed release, time released, time coated release, sustained release, slow
acting, long acting, delayed acting, spaced release, time spaced release, extended
acting, extended action, and the like.
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conmpound in the gut, plasma or tissue. Such
derivatives may be prepared by 1l2esterification,

wa@egsasi2en or ot herwi se nodi fyi ng the conpoundPCTUS20041036013

a way as to incorporate a physiologically labile
group. Aplindore contains one chiral center and is
used predom nately as the Sisomer. However, activity

o 50 ot Il o e TR e B SRRt st i o
Ipi m t egledse o activa gbmpeuralrftanotierdosagepfamt etcallkaas effective to increase the
enant 'tu‘ﬁg‘ﬁrtél&sg% at‘éﬁ ‘?nqxfr:rﬁfm fﬁ%FqBQEtB%oR{enﬁrQ{ ioh (LS”V?E}X)' &2 tompared to

the terns
f or nuthet Tren'of eafinstantorefegpentorauiatons fphaxarml@vwéwaa the Tpax Of the

r api dc@mnéb%reagélay@yge rr&h@@ﬁ& Rfat fald ab%uppﬁmlé@dz fith&412 5 times,
the formul ati on mul ati ons that contain

activé 'El‘ﬁsrpﬁdmfsaﬁd'”é?sr%fp@ %II“?‘ea|t§esEginazf|°|f1j‘”dﬁ?t?“téﬁle???aform“'at'on

does ooiitrdlied adlghst Fermutdtions €artdlsd RBulR G feltRsE @ﬂ'@@twé @ompound from
from{hhefor | at.i on ant .r

Such i
L o Bt e g e et A i BB C o Piaetn of seic
or ot pamposipe dieesChilatommerat t thh e r.ebfears st rdieasadbimuation, for

conpog(éq]pfer QH’tMﬁhJ er mk &l &'ﬂtrol%ﬁ rglgggeaad%aﬁéj?cnmula ?n is less than

po yners or species In anount s at are su
smal | 2YER 76 Haes 14RO fragse 858 tiges ¢ d-49ctimasdhe Gm@bﬁ@lmstant release -

from fohﬁjlét@hmdoa:trbl% rbl‘éa&@fonﬁlﬂét@hg @éln BBb a&bduken Féi’ea%B of the active
ot herwi se I‘Jdgﬂgl cal for | ati on such

or Spcéoppé)gn tlég(g%p% xp agagﬁte 6t|VﬁgCla inqieas Fh@epgxérmaceutlcally
f or muéficiivernconserarations ef tbemﬂpmm\dhlh emeamalrovehe tlme perlod (ie., area

m cr o@{dﬁf%@ HJ é;g—% @8 ukn%) dﬁ\é c%htr?t%b%%élg gfn%l curve, IAUC such as

r eat I SSO
8h ar ndléeuirelative tg @ dstanb ral.easarctrmulamreﬁfr ekampless thétdine AUC.1; of

0.25 th@%rﬁro'lléﬂ I%légasé d%eld@lforﬁfﬁlia%r‘\ %natfl’%sa%);tﬁ'i b l@g%n‘#egf{ Rtimes 1.2

The terns ow rel ease umrel e

r el eddes: &P@mearﬂf 14 tiness tf“’eﬁ@%@’eoﬁtB‘? ingteat relsase fegnulation.
descri bed “bgg,ef 'n“ax,’abﬁd/ EAUChadludsetpared aeteiny %n@é%&ﬂ as being

di f ast
fo ool pleS. i BB alRothEh Feprkdi safard legover Crae
rel edse; and é\Uﬁt \radJJeISemMSI aizseist etatad, atdydr”values observed at steady

" contginl lw‘ﬁgn 4esi ﬁ?%@regglﬁ e fiRE ML Ké %Qver?qg htop%?ikor Sultiple days

refer to formnul I ons t at cont al
r et arl&9t AWitple doge adpinisiationy er \elep i e¢inolesipse ladministration.

formul ati g8 Usel dHerei® th® téth rélgﬁeaﬁfe ESHBMAAE polymer” is intended to
for rmo‘e%tla %Hy 8 slyrggrsmaterla? sw%%le for pharrr(\;aceutlcal dosage forms that retard the
release of drug substances from such dosage forms. Examples of suitable release
rate controlling polymers can be found ‘in Remington’s Pharmaceutical Sciences,
18th Ed., Gennaro, ed., Mack Publishing Co., Easton, PA, 1990), incorporated by
reference herein in its entirety for all purposes. Some preferred release rate
controlling polymers suitable for use in the present invention include, without
limitation, one or more of polymethacrylates, methacrylic acid-methacrylic acid ester
copolymers, cellulose acetate phthalate, ethyl cellulose, polyvinyl acetate-phthalate,
hydroxypropylmethylicellulose phthalate, high viscosity matrix forming hydroxypropyl
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relative to an otherw se identical fornulation Iacking
the release rate controlling polyner or other

w0 edosaseer et arding materials. Thus, the term PCT/US2004/036013
"controlled rel ease" can apply to any nunber of
extended rel ease forns and will be considered
substantially synonynous with del ayed rel ease, tine

rel ease nged rel ea ti ogr ease,

[ F e TR BliOs i & detnise [ kb, “BEBPTT el cfifiget kroom,
sl ow amhong E4Mdngndatoivi miggoste Insagréd forning nydroggacmdl methyl celluloses
rel ea d [ ,

el cast (51 t%@é%@g}oggeﬁﬁgcel E‘éf@ﬁ? Eh@%&l Hid 3 Wethocgl E16LV or a
t hat é@nbln@ilone@‘ el e gwre dhaieffat Feter @éﬁferr@s mwaSEnram controlling

rel ea§&¥mérsa%!uus SRIMRPURGrT bPBUIRRIt RS a8 aFRft TRAL S%release or
rate effective to increase the tine |t takes to reach

maxi nﬁ?ﬁ‘?ﬂ%Pﬂ?)%fJWPé’r@S‘f?ctE‘?f?? ation (i.e., T) as
conpar ed t lowtibe aEpr@f:na&ﬂ than &ﬁeaﬂferérﬁ |r@@é?s§ réi@ lcBhttalling Blymers confer

gg;agéﬁ tel‘eleg? : I¢ ate rop%f ieg té)a ne 02%81% on. gé’;% }lle}%zggr ﬁ'lfetggeeand amount
ti mesef QU<$ palynesss "3 the Femulationt, iarekle \Eaneiynm‘sremasé.pﬁoﬁles of active
ti "EScérH;?ouEd ‘agn 88 al:l?é\;e%ntTh%Eé SR if @, e{% aldl c%] ltted with the ability to

Control l'ed rel ease fornulations can also result i
r el eaS¥CBAPRIERTARPIGRFS iaPrroRsiate: Feountssia gehie v dasited gelease rates
rate bf(acd\f&d’oﬁ@‘@and he maxi mum t herapeuti c concentration

of said co red h Cof an i

i nst ant é’g'g@edf g?'?ﬁﬁea?&@) forP@E ﬁ’t)l%p et RatPheReaceutically
C of adq:epteblatsaktﬂ bfablmakjreazae it siegany fob thramaty ddnsalgs férﬁssknown in
t han t

1 rost it it RS, o Bt BS cotfafhely R Sl el tables,
Cont r¥Icpestiated desege fasmanglielt asoerpsalas oapalletsrastaining microparticles in
r el eame fein dr PEIRS bbX R, EBIMRO Qﬂ%r&&@&l oRBiIndRGRAR t\&&5m1@rte thereof,

a rate effective to increase the pharmaceuti cal
ef f ecRIMPESEAEPati on of the conpound in a mammal
over a tinme geesrdade(witte somar grafettod @imbobiteRlsasme cOStEIlIEdM release

T T (R e A
f or muelgaseorate ¢antrolingap@iraer is@ lodadibn stibkUGDeta®l efeatdof the active
cont V&Hpgﬁhd %&ﬁ%ﬁcrgﬁaﬁ’ﬁg& éa‘ﬂ 16@3111 {#e' fgllﬂ‘l bfsgq?%xelr@ﬁg tpellets Jpeads or

about 05 tine
ti nesSpf‘?FQ'dAU@SQmee”tqﬁf@'”leﬁ??t @ﬁtmlﬁrep@ré\@%s ingugauh a@nemmd at @ast one

U 'anilngaélﬂzr Bier oNtﬁé ld@r‘é ah@ W&ﬁ%d‘lﬁe@ tah eithl 65 Rert (i.e., contain

stated a§ %{'PPQ% @E ; refer to the val ues

obsern\9 Y&,C UAdY: Q5 <30 gpn ﬁl&tch\tﬁ conmp@q)\péqwdeé that at least one of
the core or one coating layer contain active compound. In some embodiments, the
microparticles are contained within a capsule, or compressed into a tablet.

The microparticlate dosage formulations of the invention can contain active
compound in any convenient percentage by weight. Typically, the formulation
contains active compound in percentage by weight of from about 1% to about 25%,
preferably from about 2% to about 15%, preferably from about 5% to about 10%.

In addition to active compound and release rate controlling polymer, the

formulations of the invention can contain any of a variety of additional materials that
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T , and AUC val ues, unless otherw se stated, may be
val ues observed at steady state when dosing at regul ar

wao povs/oia26erval s (e.g., every 12 hours) for mul PCPUS2004/036013
days (e.g., nultiple dose adm nistration) or values
for a single dose adm nistration. As used herein, the
term"rel ease rate controlling poI ymer is intended to
denot e material suitab
phar nae%‘%%sw ‘ggE giep & He ?rﬁ}yﬂat‘P%t §P%P Rteripls inchdle. for example,
drug solbbitita measficts emnhsas::mrda@&a’ge atioic nedmpbieispareiSbadic compounds,

7 oung BhfdBhEAaEE 3hF L0 b Ohbdfide, RALKER S0 Ay, gisentegrants,

f ound rmaceu Les t
Ed., Ciadersr l@brlceats stmbaer@@mibierhts ingluBing, wesrstobible @Xdipients such as

1990) suddié Qﬁdp Wa%'i' %Qp@%mb %&9%@5‘@ %u&?%@ 'nﬂcrb&}/ét%l%e cellulo?e colloidal

entirety for all poses erred ease

contr 6‘!"Fq”ﬁg§’ %@Pyﬂ'@ff@d igr ?%Yﬁt%"rlecﬁe”%%% ang staieh. pr esent

I nvention NMlhutﬁ@,eXWnblEQkﬂ whiePdigHlé @ﬂwelﬁﬂ&ns&frsrﬁ@éﬁ‘clﬁénts include

ol acryl ates, nethacrylic, acid-nme i C

bot or LR35 VRAVET sulRrd Gl neCiEa: he it A efgonts may be
cel | upsent ipelrgngendeperrdiet atoa-théd phritwtretherapeutic objective required. In
hydr o p I g [ QOOSI t %,
mac 1 SRR TR S Ro P Bkl % 1Bt o D9 Ty 0 2%
as MeEXRsoRigs Ngmtemm&@ exciments mwﬁ@mrommme cellulose, colloidal
Vet h0§iﬁﬂonE4M|o>@ded |SQWfI¥d] S(Fﬁlé’oérystgmé' ' )éelflﬂh%sm n(@’rcrsolve) starches,

hyd r net h cel | ul oses such as

K{ogﬁ‘?}y”%ﬁﬁ 'ﬁ%‘l’ apts g‘él  CRESPHBRIRYe gesiumvenchibe dike-ETi fange of water
a contispeasible excbietsus thcaﬂpfremtdbeﬂt&’i% to dBoiut 5%, preferably from about
pr ef ejdoed, éb%hf,\ﬂ%)ea)?\%s?tcontrol ling pol yner s incl ude

one or nore o RS, Eudragit RL, "Surel ease, or
conbi nat i Ay~ lmltlrtgv@(amplempf stabificare iilude anfidxidabis such as BHA, BHT,

appr eéécaltbﬁ:dadl&attocbbﬁergéférﬁf fﬁ@tll#% el[\%ﬁﬁltlh? e§amples of suitable metal

contr I|n mers confer er ent gase

pr ope t"gc ‘%eEPE'?‘nﬁ'Fré"t AQigh angythe olikg n@loplh@tmg/géarmies of pH

armunhodiff er§ Wied 290 lejthaT §C|d|cD of fbf@sﬂ‘: Q{ompbbéﬂdsosfhch aaS\A%lgﬁ acid, sodium
et rel eas S 0 ye conpound

X?L: e\'/t}e(ﬁe PG 5‘15 '4H f‘ﬂ'ﬂar?fﬁénarcﬁee Wee Nan F'{‘%EXWR'?? of binders

t he dbdlidet starchess EVIEC HPMSH rHRG iaad ¢hepiikey nesrimiting examples flow aids

afppr QR Rt ?na@ﬂ&tﬁ?ﬁ Sstd at@cg\'ﬁe\ﬁ% es R elm%?%)?anq;ﬁes of solubility

active comnp ound ease SO
for mIF%F{'fi%W§C'B‘f'e spiertaels fike Sloy Orpmenﬁ@eandl toelike.

accept abl ¢ sahé §re¢€rre§@nitﬂgiﬁ{e‘ﬁts FRMToMUEHEAS oY iRkntdMCare in the
many fgr(r)nso coaIe% pnﬁets or sphelrer; One nonlimiting example of such formulations is
spheres containing a core of active compound in an inert maitrix, coated with a
release rate controlling polymer as disclosed herein. Nonlimiting examples of a
suitable release rate controlling polymers are pH dependent or independent
polymers, such as polymethacrylates Eudragit L/S, Eudragit RS/RL, cellulose acetate
phthalate, ethyl cellulose and the like. Further examples include one or more of high
viscosity matrix forming hydroxypropyl methyl cellulose, and low viscosity matrix

forming hydroxypropyl methyl celluloses as described herein.
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the art, including tablets, for exanple co-conpressed

tablets and matri x tablets, encapsul ated dosage forns
waoeloagerapsul es or pellets containing m cropp€T/U8106£036013

in the formof pellets, beads, tablets, spheroids or

conbi nations of two or nore thereof, powders and the

like. n accordance with sonme preferred enbodi nents,

|1 ed [ f lati t
i cr opart | 41 §4me RABOEIRTS: ot JAlobs AR averder s i the form o
| east pefes.r Ekaragles olatueh domtilatidrisi ingudecthyseecontairy pellets that contain
l ocat 'aquéé (ﬁl% 80:%80&8‘0?1“& d gh ﬁ%ﬁ%o%f fotr Qﬁ rﬁ)@é E%S%ﬁ; sphere, and a

nmpoun m Ccrop articles can be
f or eﬁaﬁ?ﬁeezoatm ¢0@ta§1mmw§ meFe rejsiaee tﬂtej@ontrnlll@mncdymers

enbodi ment §, séhe embﬁﬂl%ﬁt%t fh@lfgﬁndld't‘lﬁhéngeth@ |ﬁ\9€nﬁor§‘@ ﬁtthe form of
| east one coating | ayer. Either of the core and

coat i rigPl¢t %rylé’rsoﬂ‘&r?uéh ?'ﬁ%‘i‘d'rﬁ%“t? i Rergantage, byd‘@l'ﬂﬁé?frﬁcﬁ‘(? compound in

act i vehecforpalau)is mnpmwmtt?laao@%%v@r&&am?%ﬁw about 2% to about
I { of, t ore one co

Pra)cl)\e”r q%g n%)a?eﬁalg {ror\%‘la% %tqng"fﬁ)n@ouﬂ? OS): nél glmm HEAPLes c{t] g%ch tablets

i cr ogEs ed-ednemessee tablaty (e ne dakigttinitabled), eapsiatrie takdats.

conpr essedr{ Ay and @@E(ﬁﬁpres:ggﬁ 14PN fn‘af&%é L gt ‘ﬁd gﬂ%ﬁ@?compressed

fornul ati ons of "the I nvention can contalin ac
conpoAef- i Fthahyr %‘h\‘?@ﬁ‘?é’ﬁfe ek ibe ptigg éornyremdngt can contain active

Typi c abﬂnyourﬁf&hdfoﬂ bﬁ?l bﬂ?b?ﬁeﬁ%&b@te?&fgﬁl%g/ 501%18%@ g Wsbrhdpreferred
! 0 rom abou 0

D cf o PEBPImA a2 AGIAESIORT § CBGaTPESYEY P EFuBhpofighpore anc

about ts%uter ainquiesst0Upatncontith hdtioe compowrid, wad @ lHé@tUdS}da preferably

gnd fﬁ)voe%@aée a‘tee 8&%“.9# lpbprgle%()loxg‘él; g/mcﬂ i &Q rfer%!?ly a hlgh viscosity

he I'nventi on var
addi t mﬁalforﬁw%lwdmxyprphmrneﬂ%mw@se lzad dtd Qihed of which is preferably a

propelow emcodstyt Mbtrik %th’lh@t HyBFxypPS rﬂ@tﬁﬁr LALR ééqd Igr%?e’rred high
o Pre

for exampl e, olu il fiers 'such as sur

aci di &SEEHHBE B‘SO%’HEQ B %’F‘%rsd'&'ﬁ?&ﬁwB‘édfowmqp&swgtawt:@mlose selected
aci di toranifletrasélc Kpi, nm@thédeerm5wphmbmb¢e‘lgr<mm Methocel E4M and

fill .di t rants ers, lupri ts,

St i PR oF b A Bore hORE ietrbl EBpGh ieam.  Preferred low
exci pviesosity sabtx fagnisa galyseamnidciwde Bydrobypeyisinaiylcelluloses selected
exci Pir&Rt MM P@@OWCW@%XQt@%dL\/nﬁ\AecilgAceplE%S?\/Iethocel E15LV or a

col l oidal silicone di'oxi de
m cr oedYRiRatipn pHwo @8 MorA thereotaprgfesabi WAthose KNG | ng

exanpl es ah Sbﬁfeebreﬁeﬁbuwnﬂ)o@ﬁne\‘\@t e HoRPSS 81 MGirix tablet, The matrix
exci p}g ents inclu | act ose, mannitol, sucrose, and the

li ke OFAAY VggfngPSl Cg] []Elp/ecogggg] RS 59“Fﬂ§y pBlé(ethylene oxides, carbapols,

hydroxypropyl methylcelluloses, hydroxyethyl celluloses, polymethacrylates or other
release rate controlling polymers as described herein. In some embodiments, such
matrix tablets are prepared by blending the active compound and the matrix forming
polymer together, and compressing the blend.

In some embodiments, the tablet is a matrix tablet that includes a wax matrix.
Such tablets maybe prepared by, for example, by melting a wax such as carnauba
wax, cetostearyl alcohol or fatty acids, or combinations thereof, and adding active

compound along with a filler such as microcrystalline cellulose as well as other
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present in a range dependi ng upon the particul ar
t herapeutic objective required. n general, the range

wotoosates2 sol ubl e excipients is fromO0O to 50% POF/UR2000036013

25% Exanpl es of water dispersible excipients include

m crocrystalline cellulose, colloidal silicone

di oxi de, silicified mi crocrystalline cellul oze

Prosol ve arches, superdisjntegrants suc )

G b B B DAt Bt 1o [Hee o1 UOTIE g g 8,000l The

di spefaiblbtonexgeirantriaybes optippallyaddaedf witnoraduntdin 9fie oo more water

about Q% t o .
anfo P TR LB Bl (ki BoDRRS., PUpAL the wax i

ant i onﬁeaaﬁtlrsmuf@rmta@tioaﬁu\a tBeiTamelgt b ieighh of tigm about 10% to about

t ocoppey, Oﬂ)rﬁfera%ﬂ}jfrénh‘ 8bbit 8% tB'%'Bbut'Eo% ﬁgef&éﬁlmoﬁlsa%fut 10% to about

sui tabl e metal ‘chel ators i nclude citfic acid
the | PR&. ANoHfe YeEsn§f sxilahn wexest arﬁwrﬁmﬂbfei fr theg prggent invention.

are erﬂﬂEfﬁtlr@CdxdmﬁleQbfQﬁ;ﬁWEéxé@lﬂTle@@S@n&Lb@hva&Sc&bétéérﬂ alcohol, fatty
acid, dumctratﬁqqfumar

a1 REE PREMOHRRY firq PR e o L1 P et S0, Gaeain one o
st ar c e, rele4?; ratdRidBiroliiR(palymekrs hAeddsickitaed Heogih.i m ti ng

exanpl es fA ow,ai %Il%ﬂﬁ%%dﬁ& ?Hu%lﬂaﬁ'kq%@df? ?eﬁ)?et Mé?mcludes a

like. Nonlimting exa
i ncl uaféy%wl%w&ﬁt@atrw Her epmplerandemh h@matloan@plyqﬁfylenemlde resins

N Songuchr &f ggm\tem@'quﬁlont@iﬁbﬁ@rgﬂpgz glogé;éw%leﬁtge Suitable
spner OEoRs Totie RBLY R Wik ANE BrocBc kSt fispamersos. e

i s spPeLYRX asett manhavg aamolemﬂar@\femc tni thi€ rad@EPO Y0000 A[D00,000 or
i nert 9669606't&< 5 06? 65(? dTwlca %her ;ﬁ%ﬁal y enr A g gsg;grtﬁ%?nléb tgg fogmulation

poly dr'scl'oséd
sui t ablae’tot'aé pgee hyaveight @ﬁfrprol abpnfgﬁ"pm 9m1rt 40%; ereiddably from about

depenftepto sMoui S9E Bﬁﬂg EHnuBRdnY TRE fhatr&44et3Ro can contain one or more
olynethacr{eeates Eudragit L/S, Eudragit RS/ RL,

cel | UF5aRe Riestoqtrell 'M%%{? 8s descrRad rtf’é‘if"l‘ -ul ose and t he
like. Fur thiarth@xmrlthigsg bRepiler U8R a@hatiPi8ledfs zhtaalét that includes

e Ap Ty e g O——
hy dr drypinopomeret lhpbme efdfertaismsodmeniess sudnieltlets éoids .one or more
16n spdeyistHRpA h\%ﬁ&tfﬁm?lﬁg? ﬁ%/d‘r yg‘f'gp?\t T&Hﬁ é:)% Iul!){é%s and/or_one or more

[ nventl on are 1 n the
f or mIPAVISERREY Magixfaening Bkoxyeiopdimathg cglbqlqsgas s dhsaribed herein as

cont ahd n%trlx&b!@r‘lng)f)olﬁﬁéﬂ %ﬁs&ﬁ@ﬁ@%x@d%ﬂo@ﬁhéﬁ& @Ns iaBRntageous to
cor e for hlgﬁ vrgg:osnyahy%u %ropﬁ methylcellulgseasuch as Methocel K4M at an
amount by weight of from about 15% to about 80%, preferably about 25% to about
90%. Other high viscosity polymers may also be used such as Methocel K15M,
Methocel K100M, or Methocel E4M and the like. In some embodiments, a low
viscosity hydroxypropyl methylcellulose is used sudh as MethocelES0LYV, Methoce'I
ES5, or MethocelE15LV or combinations thereof and the like. In certain embodiments,
both a high viscosity and a low viscosity hydroxypropyl methylcellulose are used in
the matrix together wherein the low viscosity hydroxypropyl methylcelluloses is
present in a range of from about 15% to 80%, preferably from about 25% to about
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surface coating containing one or nore release rate
controlling polyners. n sone enbodi nents, the

wo orosies: ons of the invention are in the fornPOf/US2004/036013
tabl ets. n sone such enbodi nents, the percentage by

~wei ght of active conmpound in the forrmulation is from
about 1% to about 25% preferably from about 2% to
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. the cére difie inveation,eed CWﬁtﬁde@@é@rs efdbr aciive cerapauar san be achieved

act i vey GRaTpsd! Bﬂa&@l@éé&r réi’é"@oﬂfolllﬂ'@rp%lyh'%? QAR doflathed WIthln the layer
contror n sone preferred enbodi nent

i n ners.
t he dﬁg'%{@'@' f’(wen%/ tige QO'PBOL@SrTﬁrr ?@ééﬁyﬁéﬁmc@mwg&hﬁ IW [ontaining
t he Cﬂ‘reeacamadccbrhm)uodtfen' eXxzoiH & seidricariting: 0Blich 4n aftbiid/€vating may

con‘pogfgg beaﬁxh%h&t to «ﬁétts BEGs orllrs%];%{) \Ag cgﬂtgmg a e\lfee?(%ﬁgfciynd or the

rate contro mers, one' o
a hi gHCtW|9§@@§Nr5¢ Cﬁﬂb¢ p&ntaloedwvmy e @ntexiy pcpatlpg Itserh‘et hyl

cel | ul ose, hadathet Sodatsis ﬂ‘lfe d@ﬁir&@d'r@le eetfogaﬁ%)l’o\‘méla idWs a matrix

scosity matrix form ng hydroxypr py
\élel | uf a&%éofmp%%wfﬂ% ”Pﬂ Ve campndys mentxn A0 @ffoHet by weight of
pol yneos abogtiouubes ? dwllotrww Rfrﬁgbéﬁlymh‘mﬂoﬁﬂi Ok @8&hout 4%.
sel ected fr,0 o) K4 Met
K100M I\/Etth(?g}gy%%ﬂﬁztgﬁJo'@%%'f’?lsaf)\pﬁﬁsmﬁ ?%\ﬁa'b&’en‘i?ra?d with water
t her esdlyblgp pelymeatdlyringbdeotsebr setdd Witte pErdependedtvor pH independent
Vi sco r 0 (0]
hydr o%@‘%ﬁiﬁ‘) fulingr 6B ROIATRF JpbilE] U Bctive compound, n some
K100L&Mbogiperdehe E@@@I&/ of [{ftis lipyeationEge adetedowith a@ysd;oatoan enteric

a congddnad biodh @%rcb%goér W cBmbiigfdRQheredt’ €f €r ably
Met hocel 00 referred enmbodi nents, the
tabl et i sKé‘ n&??ﬁ Qof Oé'BF'é ons1¢QgteRpgied, by dheripprgent invention are not

conpolnitsddo thwf;xamoieb pravem@d @sneing LH@herpmb )éﬁér’ﬁmbﬁ Micate that a vast

| .
i e op R BuordXARP ISR B P el Buortip® 3 pe of ordinary
rel eadl inathe @Fbmllk tsicb@miep Fhal yawing ths fdewdatiobe depradeihnse of the
N sonBAFRACE BRLS) Plaﬁa'dc\nhé}@ttﬁé ﬁ)rttn@ &"L§o QEﬁedogtﬁlpgc{cgrthshes the

by bl ending the active conpound e matri
pol yrisnetaheRal Ahe inyenfiop 8%5?%‘@'519 r?gcomﬁ‘é"eé release of a@wﬁﬁompound
enbodi nmentls, esbé‘tﬁall!,/ afrbfefred SenfbodiMidntsX of @B of i %ormulations of the

i ncl U‘g\?e‘?ltlgn e ac lvelc)émpound is aplindore.  Aplindore and pharmaceutically 4

?ﬁf a dosage

acceptable salts thereof are particularly well-suited to treating various disorders of
the central nervous system and more particularly to those central nervous disorders
relating to the dopaminergic system. Because aplindore (or any drug) requires a
sufficient exposure level to achieve its desired effects, the drug must be dosed in a
manner sufficient to achieve the particular blood plasma level over a period of time
deemed sufficient to meet the clinical objective sought. However, it has been
discovered that in certain cases, dosing of subject patients with aplindore resulted in

side effects including nausea and vomiting which has been correlated with the time
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Such tabl ets maybe prepared by, for exanple, by

nmelting a wax such as carnauba wax, cetostearyl
w@b@slei2énr fatty acids, or conbi nations ther eBET/US2004/036013

addi ng active conpound along with a filler such as

m crocrystalline cellulose as well as other

17excipients, fillers, lubricants and the |ike, and

al | owi_n Iat

oo 0% e RS R B4 i g e e

or nomeullab@r alweysubé esatisfactery edrwe, vatle to® rsideokifdctsy might lessen or
contr glsaESF?éafatﬁg 098 al 'E?Jgsew-&ﬁb Clé\}ellsy mllgthp(ﬁof/\@x%( %t?sfactor)é ? freat the

presen
of fr @ﬁﬁhatw@monmwé t%at%ow'ﬁat&)%wﬁq‘ @faetr%?@nwfreqmelatb@wamtams or

20% t ghereaROY theG@fBach o iRy &ﬂb)’bd‘tr&% MO PlovikQ%d ?elé’tﬁ@lgtlarge initial
60% A w de variety of suitable waxes are anenab

t he pPng% ﬁ?nqeﬂt\/%ﬁf' ereh W'Noﬁﬂ"?"?ﬁ*fﬁ“ﬂ@ OQR%tﬁ’?ﬂr elgasgrdogageg of aplindore.
waxes i ncl Uele, tedateotdanasaxith the hasteatEinyntiod m@haoére pr@idey controlled

? g'bij{elé)ﬁrscsegdogé tflégrﬁ %II tn érﬁ%gpager E%r(?eéét?rgqruggg g € ects o) tmrsjtant release
r at e- eplimdersl Bdmigispraiopnenciiding  drek @nd beoh-dralr edntrolled release dosage
furt hﬁfrmﬂl@ﬂédsm A&&%:ﬁ@gﬁ% % é%EntsH%hu@n Jicimt aieé éa@l? | #lthd Humerous

a tablet that includes a | ene oxi
for eleshpieiemifat st Iqur?P'ﬂt&t"P% rﬁleaﬁemmorﬁ} |de$?@edszmu@tlons including
resi n§urﬁpl§} hmaiantSEPHiERés PE3pEOKdctibn, Qiﬁ]e@@hh/lntﬁmecdﬁﬁbllbd) reRBse carrier,

equi va Sui tabl e POLYOX s include

10, 3B e ek S @l FrreoisaieR i, 8 drengy! imvention
have eamipd eie umugpsaleiagintl, rastd, lveulag igesdermalQDir@@erirte) routes and the
7, 000,000 or 900, 000 to 5,000,000. Typically, the

polyet ylene oxide is present in the formulation in a

t ot al anountothey embpdimentss it hasbeenfound gesiralle &b ordualydgcrease the

pref eagaby of b@fﬁ‘d%QHta %Qﬁﬁﬁaptoaé)@lé&re%%%e b1 a period. of tlme (i.e.,

f or mu)_ at i1.on. i X tabl et al so can contai n one
mor o JERU R schek BREGeH B PERGTBGP graRIstcrs. dRSuieipeRsont invention
her ei provided ar trie&fod ndfnbdrﬁihiéﬁeﬂ@g epmnitoke tigh lﬁd;l@d’ésaadlﬁhlfsleﬁng to a

tabl e;ngthfh ||n n%gjd er o a s’calr’cpnCI Udfg@g? n%cé hJéT)D oggtﬁ%wg comprising

rate C yers
mat r i ¥Plndgred argi tb@hyﬁmmdmmlswme tp ithef mamew! anfbasd ione other controlled

such k%@g@td%sédéc*o%ﬁat%ﬂecdﬁ{pn@ﬂge?phliwcﬂﬂe V\k/ﬁé:rgg /thé{ s%r{d )éontrolled

formn ydroxypropy net % 0S€s
mor e TelRSG 19335 fesmytation i cenise A IRgseryaImeHo) sf @pMOdfﬁetellﬁthe to the

cel | Ud)tﬁiéreéonﬂrsuédlel%fefa’s@@ds rf@hﬁhlaﬁ@nt hlﬂ éBMef éﬁﬁbéd%@f&@gthe starting

r ef er nbodi e
a dvg%ﬁggg%gg&?%sepd’osage flc’)rmula%on comprlses ?rom about 0.05 mg to about 0.4 mg
of aplindore.

Also included in accordance with the present invention are any of the
numerous technologies that exist for attaining sustained release oral formulations
including those described above, as well as micro and macroencapsulation, fibers,
matrices both polymeric (high viscosity and low viscosity) and non-polymeric, foams,
liposomes, micelles, gels, physically dispersed drug in polymeric, porous, slightly
porous or non-porous matrices, adsorption onto ion exchange resins, mixing with or

adsorption onto chemically or biologically degradable matrices and the like. The
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use a high viscosity hydroxypropyl nethylcellul ose
such as Methocel K4M at an anmount by wei ght of from

W@bwaw44620 t 0 about 80% preferably about 25% PCT/aRINL/036013

50% O her high viscosity polynmers nmay al so be used
such as Met hocel K15M Methocel K100M or Methocel E4M
and the like. n sone enbodi nents, a | ow viscosity

ot hodbie fpolih i, S rorBuBRE ih Sufe s e el 165 grua achieves a singie
conbi mrwlxinmwondwtreﬁm‘n qrmia)t be férinklatednscctaat thiendrug is pulsed in two or
erTbOd'nm?@géalstob ma?yb%c\ﬁé\" ¥ AN wa Jr%ﬁﬁc}/ Hé%?;é'f&% Liquid

hydr oxypr q)é ose are’use
t oget Heﬁawﬁ@wu"ﬂp'w SYIURSs SHBRBIONS: yzmwnéx%mwl the like. The liquid

met hylg@bt b FRRIdb SanpcSrQ&de"br bducdus BAGE afd n’fé&@énﬂﬂ@@Mnodlﬁed with
15%to ?a‘%’/ refer a{) m abou 25% t 0 about 1850%

and AU el ey EOpFe SRUARES| T dsrs, buffers.
i S pr eseotvaiives aswestaners, flaworing iagérits, afuspendmgadyerits, @Q‘Verﬁlﬁg agents,
about cg’lgré{/ls sﬁf'ﬂ&{)@étorsa&%hﬁ%rCSPBQM?r%gﬁg% b\?)éﬁc?onpﬂlg) Pc?n% thereof.

W thin any ormao
and cadhe amqoe@lcareerea@ealwomw reditnierie sykripweandr glan be

achi eved byyfiBendi58seét inferftith ﬁ@ssl?eeh%‘e@crrb@&‘ WitRbbd ity in

pol ynmer either contained with er contal ni'ng
t he aBEGOHRNESWHYERIERIN Qfﬂtslpf?f%f?? emoélfne@ chailewinggxamrles serve
| ayer onlg B ilistiateGhé Meerioh bNEacMBPIAAGkd b UMittagahe an
enteric coating. Such an enteric coating may al so be

applied to pellets, beads or spheroids containing
act i veéXedRpb8nd, or the active conpound can be

cont ai ned id I'll'ono\/subk{E S)(Efr@f dé Cd ﬂ%ﬂen oHeseéof trollsd> sase  dosage

enbodi nents the con ase osage or mul a
i s a feamviationsahebtachisvenithat mmtwwt&eoﬁlm ta/ctdeoreasmg the rate of

Cg”p?u@ébldt@n Ph&E&Mg the tiRB [GRABKRLMRGN¥YESHERdN, of ret:l[mqg% the maximUm
abou

%.t o gbout referahly from about
about N5’ valT Bt & bR et pilingpieoHe? e iion of hose three.
i n?/enil'lne)ﬁml@/ﬁmg ten- lﬂmﬁrﬁ@ekampteb oV\atchI'eh%d/ U?lﬁemhﬁlﬁlﬁtéd for controlled
co or 0
ST T ——
r el ea@feo Qﬁt0a1<9tm§y énd anidsuiange of oooinelled ndleasiernsaltfermutatiens in order to
t abl ed&mtstrhtB] Snire? ¥ &8s ForfkAh& Wit Ul r 3RS P R monkeys and

an enteric coating or an overcoating, or any

conbi PHERENSRNE ﬁ%ﬁoét%‘i’ on heleindGI9Ws of f or nul ati ons
cont enpl ate@ tinge fdvauBTi@E@ProacRasamistrBd BEIBWRR 1) coated pellets; 2)

co-compressed tablets (tablet-in-tablet); and 3) matrix tablets.

Coated Pellets:

A low required dose of aplindore or its pharmaceutically acceptable salts
allows for layering of the drug onto the surface of an inert sugar sphere, followed by a
release-controlling polymer coat. The drug may also be incorporated into the sphere
by an extrusion/spheronization process which is not illustrated in the present
examples.
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limted to the exanples presented herein. Rather, the
exanples indicate that a vast nunber of fornulations

wo edosiok4261 he general goal of the invention andPORESN4/036013
ordinary skill in the art will recognize that varying
the formul ati ons beyond those of the exanples is
contenpl ated where the fornulation so varied still
acconpl i shes th neral goal of the invention by
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and the |ike.
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obt ai ned by varying the anpbunts of drug and pol yner

(HPMC) in the core tablet and in the outer conpressed
waeoas/o4es2 wel | as the total tablet weight. TabP@r/ESmas036013

be made individually via various presses or equi pnent

wel | known to those of skill in the art. The

co-conpressed tablets of the present invention were

made individually on the Carver press using standard

round tooling. Matrix tablet%XAMBLEIX tabl et exanpl es

wer e prepared ut|I|Z|ng hydroxypropyr nethylcelluslose

(HPMC), waxes, et hyl ene oxi des (PEOQ, al one or

conbi natSUSTAIN BE BASE APHNDORENEUMPRARE FELLETS BBEP&RED BY
conpr essedsygPARED REABAIECOMANGE BAYERED BYRIAR SBYERES
esophagus irritation, 3wt% Opadry Il White was coated

on the aplindore core tablets. EXAMPLE 1: SUSTAI NED

RELEASE APLI NDORE FUMARATE PELLETS PREPARED USI NG
EXTRUSHIDMrSPHERENW 205thidkd-AdRs SReDA\ aNG.alsBapreparsd \Wgrlayering the
made [ t st al S

( Avi Cg?flvgdﬁ@drgnn&ﬁgrr yeﬁéﬁ[ g?%\/llr?%lﬂ&ﬁéu Jn@ tll1é Hgsgﬁloln Laa% &te given in
wet nhae 3Th60rmm81twaéwméesé$@t foudwve Helgmmamgnl@ymﬂ he data is
scr eeficladsd ispbgeani zed on a small Cal eva system The
formul ati ons and the dissolution data in 0.1 N HC for

the uncoated pellets are presented in Table . The

Avicel matrix does not retard the rel ease of aplindore

and eskbiet3: &btmyulatioh aofl disbautidn wisustainegl relassccobtedmptinvere layered
uncoated pellets in 30 m nug &%3 aple 1. Fornul ation

and Di ssol ution of Uncoated I'et's Conposition 1 2
Aplindore (%listed as free 5.0% 10. 0% base) Avicel H

102 95. 0% 90. 0% Di ssol ution (Hrs) % Di ssol ved »
%I sspCumpodtioh N HCI 5

% W/W

Spheroids core
Sugar spheres 25/30 mesh 100

Drug coating (5% as free base)

aplindore fumarate 44.4
HPMC 6 cps 55.6 ,
Controlled release Coating
Eudragit RS100 45.5.
Triethylcitrate 9.1
Talc 45.5
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0.25 76.91 85.90 0.5 91.12 90.30 1 94.79 91.07 2 94.13
90. 86 The spheres prepared by extrusion/spheronization
wowees/oenst ed with Eudragit RS/ RL and Sur el easeP€DUS2004/036013

contr ol

the rel ease of aplindore.

The formul ati on and

the dissolution profiles are shown in Table 2. The
Surer el ease coated spheres of conposition 3 were

t est ed ankeys assess—thehRryiyeo—felease—and
t he cor?@%ﬂﬁﬁﬁlng-n@ﬁggg ol asma | ey @ ESSE9shown | n
Tabl e [R.1R3CEbl e 2: Formul ati on and di ssol uti on of
sust aingsk rel ease coated spheres pfgpgared by
extrusli on/ spheroni zati on. Conpositjon 3 4 % WW %W W
Spher di®3 core Aplindore funarate 1870 5.0 Avicel| 90.0
95.0 3R Coatina Surerelease 7.5 0 Bgs 2PEudragit
RS/ Eudragit RL O 15 Dissolution (Hrs? % Di ssol ved
oDi ssdlved 0.1 N HO 0.25 1.3 na 0, %"11.3 na 1 2§ 49
na 2 49HB8 pleosphbité. 8 phosphat e buffer
1 8.15
2 21.27
4 38.37
8 63.89
12 79.02
Table 4: Summary Aplindore Bioavailability Parameters in Monkeys
Composition | Description AUC Cmax Tmax % Relativ
(ng‘fhr/mL) (ng/mL) | (hr) Bioavailability
6 Instant Release | 1290 166.8 25 100
capsule
3 Surelease coated | 369.0 19.72 14.7 29
spheres
7 Eudragit RS/RL | 1205 96.28 4.7 85
coated spheres
5 Eudragit RS coated | 1051 83.77 5.3 76
layered spheres
Tablet-in-tablet 1097 98.87 4.0 85
9 Wax matrix 854.6 52.33 6.3 80
10 HPMC matrix 1219 52.17 4.0 85
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1 19.53 3.78 2 38.88 24.30 4 53.3 na 6 na 77.10 8

62.11 97.7 12 65.38 99. 38 24EXAMPLE 2: SUSTAI NED
WREWEASE6APLI NDORE FUVARATE PELLETS PREPARED BRCT/US2004/036013

SUSTAI NED RELEASE COATI NG OF LAYERED SUGAR SPHERES

Aplindore fumarate sustained-rel ease pellets were also

prepared by layering the active drug on sugar spheres.

The formul ati on and the di ssgg&’ ?‘E data are given in

Tabl e 3. Conposition 5 was t 5 in vivo rel ease

i N MoNkeISTAINED dRELEABE TﬁBtEMS@ﬁiEPARE@UDQNG.CG@mWESSION

Formul ati on and di ssol ution ORAES#?U'“ ned rel ease

coated aplindore |ayered sugar spheres. Conposition 5

% W W Spheroi ds core Sugar spheres 25/30 mesh 100 Drua

coat i fge (158/@5 afdoRRmpRsSdd &bld Narifydstigaefiop tﬁ]eflptfl‘rpb'Pe'VS;c having a
6 cps_55.6 Controlled rel ea?e Coat i na_Eudr agi t

Tri et K§/P é’Tdcef 8F 8egyly zefoypider Eclapse qyrpfile; o Pifleregh T ef?%?é(ﬂf?f)'ea)/f?ou'd be
Di ssobbteided by varying the amounts of drug and polymer (HPMC) in the core tablet and

in the outer compressed coat, as well as the total tablet weight. All tablets were
made individually on the Carver press using standard round tooling. The formulations
and the dissolution data are given in Table 5. In vivo absorption data in Monkeys for

Composition 8 are included in Table 4.

Table 5: Formulations for Aplindore Fumarate Co-Compressed
Tablets (Tablet-in-Tablet):

8

INGREDIENTS: Inner Outer

Aplindore (as base) 5.000 5.000

Lactose, Spray dried 25.800 68.250
. Avicel, PH 101 25.800 68.250

Methocel K4M Prem CR 36.000 48.000

Methocel K100 Prem LV CR  [7.000 59.500

Mg-stearate 0.400 1.000

Total - 100.000  {250.000

Dissolution (Hrs) % Dissolved

pH 6.8 phosphate buffer

0.25 5.50

0.50 8.47

1 12.98

2 19.70

4 27.99

6 34.54

8 41.63

12 55.72
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0.1 NHC 0.25 0.9 0.53.77 1 13.71 2 31.1 p 6.8

phosphate 1 8.15 2 21.27 4 38.37 8 63.89 12 79.02
waawbe44262 Summary Apl i ndore Bioavailability PaPeresmo$036013

i n Monkeys Conposition Description AUC Cmax Tmax %

Relativ (ng*hr/m.) (ng/nmL) (hr) Bioavailability 6

I nstant Rel ease 1290 166.8 2.5 100 capsul e 3 Surel ease

coated 369.0 19.72 14.7 29 spheres 7 Eudragit RS/ RL

1205 96.28 4.7 85 coated spheres 5 Eudragit RS coated

1051 83.77 5.3 76 | ayered spBXAB®PLEB 4Tabl et -i n-t abl et

1097 98.87 4.0 85 9 WAx { 33 6.3 80 10

HPMC matrix 1219 52.17 4. 'gngm%éss: SUSTAI NED

RELEASE TABWErS IprEfrregians) aiighaiix GhisRessrioNg Camauba wax and

cetostearyl alcohol as matrix forming polymers, with microcrystalline cellulose. The
wax was melted and aplindore alone or its blend with microcrystalline cellulose was
added with stirring. The mixture was allowed to cool to room temperature and milled.
The resulting granulation was blended with the lubricant magnesium stearate and

compressed into tablets. The tablets exhibit sustained release profile.

Table 6: Wax matrix formulations and dissolution

Composition 9 11
%W/W %W/

Aplindore fumarate 4.0 4.0

Avicel PH101 63.0 55.5

Carnauba wax 32.0 -

Cetostearyl alcohol - 40

Magnesium stearate 1.6 0.5

Dissolution (Paddle 50 rpm, | % Dissolved | % Dissolved
phosphate buffer pH 6.8).

0.25 6.56 7.46

0.5 10.23 10.33

1 21.13 15.87

2 53.8 27.43

4 72.36 45.26

6 77.02 56.81

8 79.01 64.64

12 81.50 76.19
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METHOD The use of a co-conpressed tablet was

i nvestigated for the purpose of having a zero-order or
woe@sloys28er o- order rel ease profile. Different PE/@8264/036013

profiles could be obtained by varying the anmounts of

drug and polynmer (HPMC) in the core tablet and in the

outer conpressed coat, as well as the total tablet

weight. Al tablets were made.i pdi vidually on the

Carver press using standard %gﬁﬁgigégling. The

formul ati ons and t ROLUEESGIENG QXIDENMATRIKETAELEES i n

Tabl e 5. nyi rept | i ‘ S

Conposi 1 offtie 8 oBRER il fflori iy oM R Himati abits
For nuPepiisd sising PERMdynT- & hetabigissshowsystelvap release grofiles.
Tablets (Tablet-in-Tabl t): 8 I NGREDI ENTS: | nner Quter

Aplindore (as base) 5.000 5.000 Lactose, Spray dried
25.800 68. 250 Avicel, H 101 25.800 68.250 Met hocel K4M

e 00 L 0 AR R P S e o

Di ssolution (H's) %D ssolved p 6.8 phosphate buffer

0.25 5 oAIng: PT 9978 34 H 13

%W/W %W/MW 4.0
Aplindore fumarate 4.0 40.75
Avicel PH101 40.75 40.75
Lactose 40.75 -
Polyoxyethylene oxide (PEO WSR N-60K) 10 10
Polyoxyethylene oxide (PEO WSR N-301K) - 0.5

Magnesium stearate 0.5

Dissolution (Paddie 50 rpm, phosphate buffer | % Dissolved % Dissolved

pH 6.8).

0.25 Hr 20.42 18.74
0.5 29.18 2573
1 41.92 37.5
2 58.58 51.47
4 77.61 69.93
6 88.11 81.6
8 92.52 88.11
12 95.48 91.67
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8 41.63 12 55.72 27EXAMPLE 4: WAX MATRI X TABLETS:
Table 6 lists fornmulations of matrix tablets
wa@omsaia2sng Car nauba wax and cetostearyl al cohpCT/ES2004/036013
matri x formng polymers, with mcrocrystalline
cel lul ose. The wax was nelted and aplindore al one or
its blend with mcrocrystalline cellul ose was added

with stirring. The mxture %F{L& >d to cool to room

tenperature and mlled. The granul ati on was

bl ended w HMDRMYPROHYCMETHY&@EEEUWEWR@( ¢0 BIGITABLETS
conpressed into tablets. The tablets exhibit sustained

rel ease profile. Table 6: Wax matrix fornulations and

di ssol ut i oRheCyp esivdraxsPropyl medanopliulase\Nseghin asgeidance with examples

f umar 3t end- AvehtiBn AxkC ﬁ&dr@%%ylﬁ%ﬂ@lc@@l&e%élﬂ aURder e trademark

T - 0
32 O TR Bt 86 s aunne Suttahs METHE L Rouce the
Di ssokvgrddegshasphatveETHOCEL Kp5i@ Rrpmivth 2R, MESBIOCE6KDOM Premium

10. 23 Oyﬁr@c%: %@oﬁg%@nﬁ\ﬁgn&wﬁ%&ﬂ K Bl 28hSr suitable

77.02
METHOCELS include the E, F and J grades.

Table 7 lists examples of matrix tablets utilizing Hydroxypropyl methylcellulose
(HPMC) of low viscosity Methocel KLV100 (hydroxypropyl content less than 9%) and
high viscosity Methocel K4M. Aplindore fumarate and the polymers were mixed,
lubricated with magnesium stearate and compressed into tablets. These tablets show
sustained release dissolution in 0.1 N HCl and pH 6.5 buffer.

In order to make the aplindore fumarate tablets easy to swallow and to avoid
any esophagus irritation, 3 wt % Opadry Il White was coated on the aplindore
fumarate core tablets.

The aplindore 10 mg fast-release, 10 mg medium-release and 10 mg slow-
release HPMC matrix core tablets were tested in monkeys along with an immediate-
release capsule formulation. The formulations and dissolution data are listed in
Table 7. Tablets were compressed using 11/32 inch standard concave round tooling.
The dissolution was determined as directed in the USP, using Apparatus 2 (paddles),
at 50 rpm using 0.1N HCl for the first 2 hours and 0.05 M phosphate buffer, pH 6.8 at
37 + 0.5 °C. Volume of dissolution medium was 900 mL.

The pharmacokinetic parameters are presented in Table 8. These aplindore
medium-release and slow-release formulations have achieved the requirement
according to their in vivo performance in the monkey study. The bioavailabilities of
the three HPMC matrix tablet formulations were 85.5, 95.0 and 116.4% respectively,
for slow-release, medium-release and fast-release formulations relative to the

immediate-release capsule formulation.
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12 81.50 76.19 28EXAMPLE 5: PCLYETHYLENE OXI DE MATRI X

TABLETS Table 6 outlines fornmulations and di ssol ution
w@e@biokes2 of matrix tablets prepared usi ng PECPCT/US2004/036013

pol ymers. The tabl ets show sustained rel ease profiles.

Tabl e 6: Wax and pol yoxyet hel ene oxi de matri x

formul ati ons and di ssol ution Corrposi tion 12 13 W W

WN W 4.0 Apl rrarate 7

40. 75 Lact osiAggé O'B%?SJBQ;%?@?R o PO”O%(TA‘B’EIM VégMG Fast
N- 60K) 10 1Relée$@4Me¢ahh@$leaae aod iSttev-REIES ANBRVICH BB bdablets
0.5 Magnhesium stearate 0.5 Dissolution (Paddle 50 rpm

phosphate buffer % Dissol ved % Di ssol ved pH 6.8). 0.25
Hr [Somagsitigs 74 0. Koopposiforp K0 7§ompasitiagy| Compgsitors gCapgposition 16
51.147 4 77.61 69.93 6 88:11 8146 8 92.38 88.1 1|12
95./48 91. 67 29EXAMPLE 6: HYDROXYPROPYL| METHYLCELLULOSE
MATRI X 10 MG TABLETS The typg of hydroxypropyl
nmetlhyl cel | ul ose ufBalv i n Retzzes|tiadiom W t [FastxRepheSimmediate  Release
‘ Tablets Release Tablets Capsules (reference)
Tablets
APLINDORE free|4%* 4%* 4%* 2.65%**
base
(added as fumarate
salt)
Lactose Fast Flo 16.70% 20% 66.60% 0%
Pregelatinized Starch|0% 0% 0% 58.86%
LM
Avicel PH 301 16.70% 20% 0% 37.99%
Methocel K4M 29% 29% 29% 0%
Prem CR
Methocel K100LV  [33.20%  [26.60%  |0% 0%
Prem CR LH
Mg stearate 0.40% 0.40% 0.40% 0.50%
Total Tablet Weight |250mg 250mg 250mg 275mg
Tablet Hardness >20kp 10-13kp 10-13kp
7 Tableﬁing Machine |Carver Press Colton Colton
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of the invention are hydroxypropyl nethyl cellul ose sold
under the trademark METHOCEL (Dow Chem cal Co.) or

weouwswai2ent s. Suitabl e METHOCELS i ncl ude t he KeQr/asme4/036013

such as METHOCEL K15M Prem um CR, NMETHOCEL K100M
Prem um CR, METHOCEL K100 Prem um LV and METHOCEL K4M
Premium Oher suitable METHOCELS include the E, and J

grades., Jahle 7 lists exanpl s of tri,Xx~tahlets, -.

ot 1 PRSPV oxy 5P BB Eant i Stk Pl T Dissgves
vi gt ty Met hocel KLV100 (hyidroxypropyl content |ess

t ha % and hi gh|yhkscosity N ocel K Apl 1 ng

fu g’r@te and the l\\c{)/{L\‘yrrters mr@% xed ﬁ%ri cate \Aﬁn
magdB88i um st ear at NVand conpr gdged i nt oAbl et s. |SBiSse

t abpgtsshow sustggigd Tefeasg g7 SSof ugsgnm 111 074holEs
HCl_and pH 6. 5 butfer n ordegr to nake the aplindaore

fun@rate tdblets Ay to swal|N&w and t|®Aavoi d amip!-18
esgphagus irritat|{gig 3 W %epasiTy To8BETe Wasya
Th

codted aon the apl ndore fumarlate core ftablets e i

apl{gndore 10 g fad-¥el ease, |§fbdi um|feklase affiAg
s| gyrerease FPVC (95l X COT € (5410 TS WeE 81T eST efhy/an

nor n_an i medidterel ease capsule

forffrul ation. The f89%ul ationg’a%d di ssiBPdfi on diVA are
li9i2d 1n Tabl'e 7|gebabl et s wegesgonpr €36€wb usi Nn{NALl 32

i nch—standard—concave—+roundtlooling—The dissolution

was determned as directed in the USP, using Apparatus

2 (paddiresint adjustbd bagsd ors ipogty @f I &lindérerfuibetd b4ls tCorresponding
hour s Q. 05 os.ph buffer, pH 6.8 at 37 0.5 C

Vol ungajg?tmﬁpg‘g%qmﬁﬁg%enlgrnr“%glgum was 900 nL. The

phar mic Rionritddiusealr zased onpuityeof the gplinderd fumaédhbat. Eorresponding
These apLiAQLe PregistRAE SeRSELIA R SlOW r el ease

formul ati ons have achi eved the requirenent according

to their in vivo performance in the nonkey study. The

bi oavai ITabie lsi: BigsaiRbilifylFardnidiee fdtRVmdmeNBOREE Rlained Release
formul ati ons were 85.5, n‘&% 'Ogagldt 116. 4% respectively,

for slowrel ease, medi umPEXdERESINYOPKEYE (el ease

formul ations relative to the i nmedi ate-rel ease capsul e

ngrLmbﬁgﬁg%sng)wl\;gﬁégcg@lon@W—aﬁgx B S’I:':r"r‘iﬁ'eixi'i\t 'I-R/nb of % Relative
(ng*hr/mL) | (ng/mL) | (hr) (hr) Bioavailability
6 IR capsules 1290 166.8 2.5 6.4 100
10 Slow Release | 1219 62.17 | 4.0 20.6 85
15 Fast Release | 1242 99.07 2.3 15.1 116
14 Medium 1355 98.93 5.3 15.0 95
Release
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Rel ease, Medi unt Rel ease and Sl ow Rel ease HPMC Matri X
Tabl et s Conposi ti ons Conposition 10 Conposition

W@0%$4i262 on Conposition 16 14 1 Sl ow Rel ease METUSIM04/036013

Fast Rel ease | medi ate Rel ease Tabl ets Rel ease Tabl ets
Capsul es (reference) Tablets APLI NDORE free 4% 4%

4% 2.65% * base (added as fumarate salt) Lactose Fast
Flo 16. 70% 20% 66. 60% 0% Pr egﬁl @I&,)_gl zed Starch 0% 0%

0% 58. 86% LM Avi cel PH 301 16%% 8% 0% 37. 99%

Met hocel CEHIVRRALER B 2ASE QLA TIRDE rb.CORGVR OHME.d).5 MEOANY 0.05 MG
33.20% 26. 60% 0% 0% Prem CR L \pp-+d earate 0.40% 0. 40%

0. 40% 0. 50% Tot al Tabl et Wei ght Ong 250ng 250ng

275nmg Tabl et Hardness >20kp 10-13kp 10-13kp Tabl etting

Machi ne Ca#dﬁ‘?ﬁlﬁgfeﬁﬁsﬁr ﬁgﬂhg A0 ﬁ%@' i ot g@@'ﬁééﬂdﬁ DM -Werr'@developed

% Di ssol ved % Di ssol ve % % ssol ved 3
0. 17 for gasly o the me?'&s'"w'e@S%é“ff\v V‘We}?aRF rgglajien. &t was desirable that
10. 77thé4n GVo Pi8sraa pldflle®4re similar to those of the 10 mg medium and slow release

formulations shown in table 7.

The tablet shapes and total tablet weights were kept same for all four different
strengths and for the two different release rate tablets. There is a large difference
between the strengths of these tablets, therefore, for the highly water-soluble
aplindore fumarate, it is difficult to formulate the four doses by only changing the
proportion of HPMC polymer levels. This was accomplished by compensating the
amount of the reduction of water-soluble active drug by adding a commonly used
highly water-soluble excipient, while keeping other excipients with the same
proportions. In the formulations of aplindore fumarate 5.0mg, 2.0mg , 0.5mg and
0.05mg medium and slow release formulations, Lactose Fast Flo has been chosen
as the water-soluble compensating excipient. Lactose Fast Flo is highly water-soluble
and has good flow and compaction properties. It has been used in the 10.0 mg
medium release formulation.

The aplindore fumarate 5.0mg, 2.0mg, 0.5mg and 0.05mg medium-release
and slow-release HPMC matrix tablets were all made on the Colton Press. The
formulations were finalized based on dissolution results at 150 rpm and are listed in
Tables 9 and 10. )

The dissolution data of aplindore fumarate 5.0 mg, 2.0 mg, 0.5 mg and 0.05

mg medium-release & 5.0 mg, 2.0 mg, 0.5 mg and 0.05 mg slow-release HPMC -

matrix tablets are also listed in Table 2 and 10.
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0.75 VA NA NA 101.18 1 16.19 23.25 29.25 VA 2

25.37 37.44 45.26 N A 4 37.25 55.07 64.91 NN A 8 53.69
w(Q'700004082 96 N A 12 66.97 89.55 101.79 N A * Ap@IINBE2004/036013

adj ust ed based on purity of the aplindore funmarate

salt. Corresponding adjustnent with [ actose is nmade.

** Ampunt adj usted based on purity of the aplindore

fumarate salt. Correspondi ng adjustnent with

Pregel a Starch de ;
51 oavai AT Fi £y payert PLspR o AbfRich Fhmagte 50 g0 mo. 05
Rel easeg Mgt 0. D&mﬁmdemsRelﬁa&ﬁMFRM9§ﬂa@®ﬁfabiﬂta in@hl 6.8 Buffer with USP II
Descri ption AUC Cnax j WWQ’ @B@g@é& gte|5()% hr/ rrL)

es

(ng/nmL) (hr) (hr) Bioavall iy
166.8 2.5 6.4 100 10 Sl owW™ees! '%fhse 1§T9°°% ; Cﬁ“%""é Composition
85 15CFapstiioRe| ease 1242 99#G7 2.3 15. 1*18116 14 Medi'um #20
1355 [98.93 5.3 15.0 9b Rebease 32EXAMRLEy 7: ICONTRGhd ED 0.05 mg
RELEASE MATRI X 5.0 M3 nkdiGm REmasd. 5MMﬁnﬁN@as@ DBledVim Release | Medium Release
TABLEFE —engths o201t 65 g
and Oé%ﬁ%ﬂé%ee%béedgdsaéeidogiﬁ fo?J eacgaog% ? he 0% © oz
nmedi u?ﬁfum éeassé and sl pwrel ease flormul ation.|t was
desirjabl e that the in| vivo plasnmg profiles are simlar
t o t higsiesegestfRe 10 ny|2A®%H um and |31 8% r el eas@gd80% 23.98%
formul ati ons shown inftable 7. The tablet shapes and
t ot al |atikHHeh1 wei ght s lagdsoe, kept sapmoof.or al | baouow 20.00%
di ff grent
Methocel K4M, Prem CR 29% 29.00% 29.00% 29.00%
Methocel K100LV, Prem CR|26.60% ‘ 26.60% 26.60% 26.60%
LH
Mg stearate 0.40% 0.40% 0.40% 0.40%
Dissolution Time % Dissolved % Dissolved % Dissolved % Dissolved
(HR) Paddle Speed at/Paddle Speed at|Paddle Speed at|Paddle Speed a
150rpm 150rpm 150rpm 50rpm
0.5 10.26 17.55 19.8 8.03
1 16.4 18.28 23.19 13.83
31.78 31.81 36.7 20.56
51.32 51.72 54.43 33.17
75.07 73.66 79.03 50.59
12 89.95 91.25 94.51

* Amount adjusted based on purity of the aplindore fumarate salt. Corresponding

adjustment with lactose is made.
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strengths and for the two different
There is a large difference between the
t heCTYU§1904/036013
is difficult to

t abl et s.

waeoosogehs of these tablets,
wat er - sol ubl e aplindore fumarate, it

th

erefore, for

rel ease rate

fornul ate the four doses by only changing the

proportion of HPMC pol yner

| evel s.

Thi s was

acconpl i shed by conpensating the anount of the

reduct f er-s
Commnrrggb'g 1(9\/\/3# P %OH?er fes; Ibtg)l?n ogAélgwdgye B mar%\% $O mg, 2.0 mg,
keepi A rog hied 0.8 mgrﬁl@mRsleaﬁet HﬂPMﬁéAailarf’éaqmtsapmH(i ®Byffermvith USP I

oeDég

the fornul ations of @,@tﬂoeq\%epaﬁallwp@éfaﬁ

0. 5ngy

propgrties

and 0. 05ng
Lact qS&M5EeNSE| o hlas BERHIIRhogen
conpgnsati ng exci pj ent .#lact oge Fas#22Fl o i
wat er|- sol ubl e and has gggg
t has

d
rel egse fornulatio%Fe$ﬁgg§bl:ﬂﬁgwge?ﬁﬁarat

medi um and sl

fIc

ow r el ease ?
CoaPesiian wa

W angoggnpac

2.0ng ,
rmul ati ons,
erco@B‘PS!E'B’I‘e
5 hi gy

| 0Ny 5 mg

§lq§/dl%ﬁl]:e€se

2. OngArlipdGerdrearpdse)208%y nedi un
sl ow|[-géa8€ thikkemat ri x tabl gts were al
The
ion resultijs at 150 rpn
Tabl s 9 and 10. The di ssol uti
f umarjedcesbFBt iy, 2200%Yy, 0.5 1
nmedi umrel ease & d.
sl ow{r el ease HPMC

PrgSAKidP 96,  337he"

Col tan ,.Press.
disscfuf

Tabl €

of Aglindore Fumarjate 5.0 ng,
My MegwsBeRelne asem HRVC Matri x
Met hod
ConpgsSiti on Conposition Conpos
Conposi tions #17 #18 #19 #20 5
ng Medi um Rel ease
Rel eaganaplidipeler e

0 as funmarate |salt

wi th P Il

0. 029

Prem CR LH

Mg stearate

Dissolution Time

f or nul ati ong

Ong, 2.0 1
mat roi x tabl €
E 9. Cor

wi th Paddl ¢

Medi um Rel ed
£ ,sbase*

0.40%

% Dissolved

9.6&k ease and
were final

on data of a
g2@nd O Cd m
g, O d ng an
ts are also
i on and
2.0 ng, 0.5
Fegohets in p
> Speed at 15
ition Conpos
.0 nmg 2.0 ny
1se Medi um Re

ﬁgggp 2.00%

0.40%

% Dissolved

nand are |i st

0.20%

made on the
ved based oi
ed in

pl i ndore
3.80%

d O Gd ng
isted in

—

g and 0. 05

4@_0(&/0 Buf f er
Or pm
i tion
0.5 nmg 0.0b
| ease Medi um

Qs 3% 0. 209

0.40%

% Dissolved

Composition

Slow Release
0.02%

3.98%

26 %% 0l ut i offY-90%

40.00%

35.10%

0.40%

% Dissolved

(HR) Paddle Speed at/Paddle Speed at/Paddle Speed at(Paddle Speed
150rpm 150rpm 150rpm at 50rpm
05 5.58 4.5 11.25 7.22
12.11 14.25 14.26 11.4
21.69 26.9 22,95 17.85
40.2 40.23 36.74 28.6
59.53 60.79 59.05 44.69
12 77.39 76.07 72.59 N/A

* Amount adjusted based on purity of the aplindore fumarate salt. Corresponding

adjustment with lactose is made.
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Lact ose Fast Flo 22.00% 23. 20% 23. 80% 23. 98% Avi cel PH

301 20.00% 20. 00% 20. 00% 20. 00% Met hocel K4M Prem CR
WQI¥5291260% 29. 00% 29. 00% Met hocel K100LV, Pr eP€TZRS2004/036013

26. 60% 26. 60% 26. 60% 26. 60% LH My stearate 0.40% 0. 40%

0.40% 0. 40% Di ssol ution Tinme % Di ssol ved % Di ssol ved %

Di ssol ved % Di ssol ved (HR) Paddl e Speed at Paddl e

Speed at Paddl e Speed at PadE%gMgf)%g_d a 150r pm 150r pm

150r pm 50r pm,0. 5 10. 26 17.55 . .03 1 16.4 18.28

23.19 13.83 2 31. 7$iBAC BIATRX TARETSFIUMETIOABIANGL. 72

54.43 33.17 8 75.07 73.66 79.03 50.59 12 89.95 91. 25

94.51 * Anmpunt adjusted based on purity of the

apl i ndor e Ih order totreaksadpfindoGoiumesio HEMAgNait tbletrespsieniorswallow,

| act O?Et Iy ﬁﬂa?rﬁen&%gﬁ%%%/e;@apph@mﬂé'abil\iérbo?é‘tgblets ang th5e

Di sso 1 ndore Fumarate 5, m% ng,
nmy anejoRyaiapilifgs SP'@\KPWI"@%@OFPW'W&W@ aMBts in p
6.8 Buffer with USP Il Method with Paddl e Speed at

150r pm Conposi ti ons Conposit osition
Conposi tion Conposition #21 l%&Q\Aﬁg&g‘g;&#m 5.0 2.0 ny

0.5 mg 0.05 ny SIMWW&@WR@I%ERSD&WSR@I ease
Sl ow Rel ease Aplindore free base* 2.00% 0.80% 0. 20%

0. 02% ( ad%ﬁth&%o%ﬂ@foﬁg for §;§Hn&3re core tablets are shown in the table below.
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Lactose Fast Flo 2.00% 3. 20% 3. 80% 3. 98% ProSol v HD 90
20.50% 20. 50% 20. 50% 20. 50% Met hocel

W@ 00808424D. 00% 40. 00% CR Met hocel

KAM Prem 40%

35.10% 35. 10% Prem CR LH My stearate 0.40% 0. 40% 0. 40%
0.40% Di ssolution Tinme % D ssol ved % Di ssol ved %

K100LV 35. 10P€BES04036013

Di ssol ved % Di ssol ved (HR) Paddl e Speed at Paddl e
Speed at Pa eed at Pad 150. m
150r pm at S0t Lprﬂ 1O 8' Ngloge Upnaga ﬁ" % £am 'i'?g‘%ﬁ.(%e tablets)
14. 26Cdnipoditiéhs 2 laptidio@26. 9 22adBislofe7. 85 4amJ6d02e 40. 23apBioréd  |aplindore
28.6 |Bichily 53 600559 05 g0 g 12 77380, 07 740580  lo.0smg
N A # Am)unt aol%éj bas'ﬂ rlty d F' Sp |ndore Medi
fumar#Pe sal t . [SSHRSARa: Me st METD FRoTR g edium
is ngde. 35EXAMPLE 8: HPMC MATRI X TAELETS FI LM (RMEEBNG |Release
N or gRBLINBOREK eGPy 1 NdoT € [ 357Rr at € HRBMBRTTT X U@RETS [0.02%
easi ar.lo swal,l ow, Opadry |and enterig coatings \ere
appl ije &g on tfaﬁe active corg¢ tablets and the
bi oav&P¥edbi | i35 es were found to be cqnparabl e (data
not ghowal sEXAMPLE 9 : FURTHER FORMULATI ONS AND
PROCESSES Furt her formul atli ons for aplindore cofe
tablgts are shown in the table bel ow.| 36TABLE . . ,
Apl i NF5PE FURRAACR vedi umiBH éase ForlfAd%t i ons (BSPE  |23-98%
t abl gfls)
Avicel PH 301 [20.00% 20.00% 20.00% 20.00% 20.00%
Methocel K4M,|29.00% 29.00% 29.00% 29.00% 29.00%
Prem CR
Methocel 26.60% 26.60% 26.60% 26.60% 26.60%
K100LV
Prem CR LH
Mg stearate 0.40% 0.40% 0.40% 0.40% 0.40%
Total 100% 100% 100% 100% 100%
Total Tablet|250mg 250mg 250mg 250mg 250mg
Weight

*Aplindore at 72.8% potency. Actual amount is based on actual potency of aplindore.

Corresponding adjustment with Lactose is made.
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Conpositions aplindore aplindore aplindore aplindore
aplindore quantity 10.0 g 5.0 ng 2.0 ng 0.5 ng 0.05 ny

wo ys/oM2et um Rel ease Medi um Rel ease Medi um Rel PEBHES2004/036013
Medi um Medi um Rel ease Rel ease APLI NDORE 4. 00% 2. 00%
0.80% 0. 20% 0. 02% free base* (added as fumarate salt)
Lact ose Fast 20.00 % 22 00% 23. 20% 23. 80% 23. 98% Fl o

Vet hoddP-R aft 080 IR SDOASS (B8 38056 pr e

CR Me[Chopasitio6. @ﬂl%o% 60ppIRBor€ 0% 2RiInGD&0 26 .|8p0¥oi€]1 00 L|splindore
Pr em Rl M cmaﬁ@te 0l640% 0. 40MfGneft0% O cﬂ@n{%o 409% 05 g

Tot al |, 100% 1009 / 100p4 1 Total _Tabl et
250ng yﬁ%On%] 250 ?-fﬁ N%Eﬁéoaie éia % §|0W7 r[%;e Slow Release

potené{j’LlNlA@REaH@mbunt i 2.06%sed of.88%6t ual pPBI&NCY of [0.02%
apl i nk}@é@se*Correspondi ng|l adj ustmgnt with Lactose is
made. a\;%gT BLE 12. Aplindpre Sl ow|Rel ease Formul ati onls

(core Wk g Conposi tipns aplindore aplindore
apl i n&’ﬁ}a@tea‘iﬁ‘lt dore aplindore quaqnt ity '10.0 g 5.0 ny
2.0 0.5 ng 0.05 ng type Sl ow Rel ease Sl opw Rel eassg

Sl ow Relgases3loMoRel easg o ow Rebegse APLINQORE 4. 09%.,
2. 0090 §0% 0. 20% 0. 02% ' e 24

ProSolv HD 90 (20.50% 20.50% 20.50% 20.50% 20.50%
Methocel K4M,|40.00% 40% 40.00% 40.00% 40.00%
Prem CR

Methocel 35.10% 35.10% 35.10% 35.10% 35.10%
K100LV

Prem CR LH

Mg stearate 0.40% 0.40% 0.40% 0.40% 0.40%
Total 100% 100% 100% 100%
Total Tablet 250mg 250mg 250mg 250mg
Weight

*Aplindore at 72.8% potency. Actual amount is based on actual potency of aplindore.
Corresponding adjustment with ProSolv HD 90 is made.

Exemplary Method for Preparing Medium-Release Core Tablets:
In one exemplary method for preparing medium-release core tablets, the
following steps are performed:

1. Screen the aplindore fumarate into a bag.

Rinse the container that held the aplindore fumarate with portions of Lactose fast
flow, passing through a screen into the bag in step #1.
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free base* (added as fumarate salt) Lactose Fast 0.00%
2.00% 3. 20% 3. 80% 3.98% Fl o ProSolv HD 90 20.50%

WQ 0005084280 . 50% 20. 50% 20. 50% Met hocel K4M 40. PORAUEDNE/036013
40. 00% 40. 00% 40. 00% Prem CR Met hocel 35.10% 35.10%
35.10% 35. 10% 35. 10% K100LV Prem CR LH My stearate
0. 40% 0. 40% 0.40% 0. 40% 0. 40% Total 100% 100% 100%

} 9\8;)/? ;158 258 2 Tt%grlz}lgrtm gé?a%[&?eﬁaépf@v l%?o%gﬁ agg%gﬁ nYt\)étgg 85% arad barg blend.
act ual3. feseneyrtiof oﬁ;actonel tﬂSéﬂOV\ObrqueB psagem inteattip ey amchivag blend.

with Br Q-%SYGFWQ tﬁ’&d' irfto AR Eﬁ%@@'@k@{u}hb BOBeARY.

Preparing Medi um Rel ease one exenpl ary

met hod- frdrsepihe Paei Wi %onqmlﬁnﬁéxfé@g@%&%ﬂp\atﬁnét%dd fprréender and
fol | ow ngersd. eBSs A6 Ea@@ereff@gtmthroug‘ﬁca sedentdiior RRILIAE @ Be bag.

bl o SereR et ko e PPE IS B B e el 11 ow
passi Mg Scheeaufyticeh Rt r3d@énMetitooelt K&V bRrgmium SIRe@and MetB&2! K100LV
Pass a pﬂehﬁMCgbeHHﬁ‘tSttr%slﬁ%{o%géncfpélé’H& t hrough a screen

into the ba assS a portion of
Lact oSe 3%@3‘?1" the Mﬁ%%f%'@?@a@t@@m%b'ﬁw mito an lepisaigataiiequal portion

bag bl eng bneﬂd frEﬁ@f&a‘waﬁd%d mt@fhe méahgraﬁtﬁ bfmer 0pr I at e
size tunbl e-

porti 8n§°afpreéa&bdf§%fr?ra§1e fwﬁ'&x?rssm@"aﬂap #%tqﬂ f@rﬂ%we'awdvf 250 mg.

Exemplary Method for Preparing Slow-Release Core Tablets
In one exemplary method for preparing medium-release core tablets, the

following steps are performed:

1. Screen the aplindore fumarate into a bag.

2. Rinse the container that held the aplindore fumarate with portions of ProSolv HD
90, passing through a screen into the bag in step #1.

3. Pass a portion of ProSolv HD 90 through a screen into the bag and bag blend.

4. Pass a portion of ProSolv HD 90 through a screen into the bag and bag blend.
Then transfer the blend into an appropriate size tumble-tybe blender.

5. Rinse the bag from step #4 with Lactose Monohydrate, previously screened
through a screen, and into the blender.

6. Rinse the bag with a portion of ProSolv HD 90 and add to blender and blend.
Pass the ProSolv HD 90 through a screen prior to adding to the bag..

7. Screen the rest of ProSolv HD 90 into the blender and blend.

8. Screen Methocel K4M Premium CR and Methocel K100LV Premium CR LH into
the blender and blend.

9. Screen the Magnesium Stearate and blend with an approximately equal portion
of blend from step #8 and add into the blender and blend.

10. Compress tablets from the final blend from step #9 to a target weight of 250 mg.

*Note: for higher doses, the geometric dilution steps are less.
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bl end. Pass the Lactose fast flow through a screen
prior to adding to the bag. 6. Screen the rest of

waamsnseet ast flow into the bl ender and bl end. P@T/US2004/036013

Screen Avicel PH 301, Methocel K4M Prenmi um CR and
Met hocel K100LV Premium CR LH into the bl ender and
bl end. 8. Screen the l\/hgnesi um Stearate and blend with

an approxurately ortion of. blend froms #8 .
ond-hd | ribgormeriod e Lhdrteshs 2 &Y Slesfifd agd dect Eompression.
t abl etnsfuf‘themprbhsssés reatirybdramdation pnocete podsting ofi stuggigetand mill or

wei gh r f
S o, [ saohalth ol TG Yarl B0 800, 8 prHERAG, By granietion 1o
pr epamnﬁ@’eﬁé@WuwPP%T'@a@feth% bleady dblf@if@ etTWédffT@NSowVYﬁj granulation

St epspr@l’;@ésp@éfnf 256 used SHRRNe s @'nbﬁ@&fe@allgltﬂﬁéﬁé@ because of
into Ri nse the contajner that held't

apl i nﬂQﬁS@’%‘ it RETVE PBPPYUNS ratistwieoy] (e H?Bss;%e degradation to
passi fogm ahlirsolbledysatee Qe itablats ctdmodmgteldrmr sheptad. . 3.

Pass a portion of ProSolv HD 90 through a screen into

the bag and bag blend. 4. Pass a portion of ProSolv HD

90 through a screen into théXdéPlantd:bag bl end. Then

transfer the bl gpghaNiEsEPRERTAND T@E@R&BIEﬁYSTUDY
tunbl e-type blender. 5. Rinse the bag fromstep #4

Wi th Lact ose Monohydrate, previously screened through

a screen, /&rhﬂrﬁaﬁtdﬁnkblestbdi)em@ﬂcon@ctdal Q§% hﬁhﬁlpféa&oswl dtldy of two
a porti ProSol.v H

o1 enctoBlled rrledher JSBTRIOR 68 eRrban neaFech HPsriesse (SR)
t o addinmgatioo andea imagdium- rélea@c(rf\/@rfommmnb&sﬂhmw th ¢8R Isubjects were

HD 90, erd,. t .

KAM Prr{erﬂ!eg rgﬁwé!% Qgﬁ{bﬁ‘ﬁ%@g gf‘}a%%gﬁ’\e/éﬁ?"é%% fend L%%ﬁ‘%dow receive
t he bInerfdie twadorpulstiens @. p'aseb%eweﬂwumgtﬁé@w aplindore fumarate
St ear g e1.286hjkde Eghn‘&bttehfuﬁaﬁra@@ RIROdnA8Y §uBfec@é1 H%Eeﬂbor 8LI9&kts were

of b;?%@from te and add into the bl ender

bl enda¥y.f i Oy TG T e 18 Ol 66 dndo Subiaets fasted

st ep Béfore eecaivingrtigetesvaiigi(s.0ahg 35@33@;(:6 ’bblodla@/ (BfDZ)I On day 18, a full

hi ghe£4 r%%? %ﬁarma@&( &%8%?0%& v(\:/asd a grtl Ia er E’l\]}] se unger fas%ng conditions.

On days 17 to 21, subjects received a medium fat meal 30 minutes before test article

. administration (5.0-mg doses BID), and on day 21 a full 24-hour pharmacokinetic
profile was taken.

Table 13 summarizes the pharmacokinetic profile of aplindore fumarate SR

5.0-mg BID and aplindore fumarate MR 5.0-mg BID under fed and fasted conditions

and the results from the same dose of APLINDORE IR (5.0-mg) in patients in a
separate study. -
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39n sone enbodi nents, the process is a dry bl ending

and direct conpression. n further processes, a dry
wWQ@r@s0kes: on process consisting of sluggi ng anPiCTiUE1000036013

roll er conpaction and mlling can be used, or,

preferably, a dry granulation to inproves flow

properties of the blend. n further enbodi nents, a wet

granul ati on process can al so be used. However, this is

not gener al | y ﬁlrbefe % r Eﬂarﬁ%gc%%HeEl‘é PanamQtQI%Sfdr Qélﬁ':dore Fum?{ate

sensitivity of
possi bl e degradat i onSYSE?"TESRﬁ'r"‘%ﬁ Maﬁgaﬁ?jﬁ?@'ﬂ%? -ate. The

t abl et westmentbe coat ed or uogeat ed. tHRXAMPLE 1t#); HUMAMUCs, o.12
ABSORPTI ON AND TOLERABI LI T}g ,ﬁ{pDY A(hpuman cl i cal  (pghim)

was conducted as..a m: study of two

st udy
cont r of ia¥re SREL«BI BBy mul ati ons of apI i ndore funarat e,
a slowrelease (SR) fornulation and a nedi umrel ease

(MR fﬁisf&l' at(m?,n MeEHHDW t YDofoddd SHPpRCtS Wel83  67135+20634
3 Subj ect

enrol | and eted f he st udy re .
randorﬂe@ assi gneof/% recei ¥&'%ne of 3t9r(e two 4557\9& 30.7%
formul ati ons or placebo. Twel ve subjects received

apl i ndeyagpd\pRr atyeantdp 12 §24Riged s apliisndor e7 fidimar ategsge19486

MR, and 8 subj ect I acebo Subj ect re ti t ed .
from0.05-my to 5’3‘}O %%J LA on a‘féﬁ 12 37
16, subjects fasted before receiving the test article

(5. O- MEp/RRFERRIBM-AEBPET day (BID)). On day 16, a full

24- hour pharmacokinetic profile was taken after AM

dose under fasting conditions. On days 17 to 21,

subj echtastef Rai1Ped Mepre@PunsOBE22Heal 1.80.8m nut&k2Bef 0Fa937:9447
test article adm negivrati orv.q95. 0- nusdoses Blddpy and 198%
day 21 a full 24-hour pharmacokinetic profile was

taken. Table 13 sunmari zes the ghar macoki netic profile

of apl THdRE ! unar Heet8R 58693483 3-4id apl iF4dPe  56587+13170
fumarate MR 5. 0- nguBVD undeno4d ed and.skast ed zandi ti ans%
and the results fromthe sane dose of APLI NDORE R

(5.0-ng) _in patients in a separate study 40Table 13 -

Phar meeiieeRetimeraisaffadde® s f or Apl i ndore Fumarat e
Sust aiBied Rel ease Matrix Tabl etsin Human.

Patients  Fasted MeantSD 2426716778 0.720.3 8.0+3.6 49552426524
{Day 25) %CV 27.9% 38.7% 44.7% 53.5%

Following administration of both aplindore MR and aplindore SR, aplindore
was absorbed more slowly with mean t;,. ranging from 1.8 to 3.5 hours, compared to
0.7 hours for aplindore instant release (IR).

Under fasted conditions, MR and SR have similar concentrations and
pharmacokinetic parameters with SR providing slightly higher concentrations. The
mean C,.x for SR was 9229 pg/mL compared to 8065 pg/mL for MR. The AUC; for
SR is approximately 25% higher than the AUC,; for MR.
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Treatnment tmax /2 AUC . (pg/nL) (h) (h) (pg*h/niL)

Aplindore SR 5.0-ng BID Fasted (Day MeanSD 92292468
WQ2W8/094262 13. 3 6713520634 16) UCV 26. 7% 43. 9% BET/V2004/036013

30. 7% Fed (Day 21) MeanSD 92672533 3.5+1.5 7.15.0

6558619486 %V 27. 3% 43. 1% 45. 7% 29. 7% Apl i ndore MR

5.0-ng BID Fasted (Day 16) MeanSD 80652218 1. 82 3 ey

5.92.0 539379447 %V 27.5% 46. 1% 33.2% 1 7.5%

21) MeanSD>BHBLSad ae fpyngundesips condiiss 1R Grae\P257 P@%L and MR

48. 8% SWER Hiye15% ok
i Cﬁ%ﬁ%ggg/%ﬂs?%ﬁ%@?mgg 070, ﬁ'ggerWSR rMR

Pati ents Fas
4955226524B?tEé’€t"f5c)°“ Bellod seleass, fgmnulafions, pl’p%dggilf@%nt pharmacokinetic
Fol | opidfilgs aismi apliatisratfirearatef IROB.OIMAPLCL,NAPIR MR MRlis approximately

aplin li e sorbd |l oWy w th
rrgan ?Rrg'héahe a%a Q,qu an h‘gb[ﬁaéurag bém f’f?é‘&e? Yol 7© 2 hours.
hour sSﬂmrISlegiy,l the drtal |enmsaret (Aldﬂ?séwehlghd?)for hed vo fastaieel-release

condi Fdrrﬂﬁlﬁtuon@’%@mbo% KAV §n §Rm~553{50 tn’i W %‘ 4@'?560 pg*h/mL

ar macoki netic rameters wth r ow
ﬁl ghel 'Bbﬁ%mrvﬁf'?tiﬂ%'“ aPH’édOFﬁeéHCC ig lowersir W& '@2‘2 SR ormulations
pg/ mM.ihap mRAargsmumti®®65 pg/ nL for MR The AUC for SR is

[ 5% hi t ha Al
A28 | ar e e Ao ead SR T PE AN smyefiase oo much
9267 pejterioleaaidd BN 8@58mmg/atd_r)elea§mhrmmatmhs exposure is
only 15% hi gheLndel tnabRe Q& %&t%% P lt:at Sa%ggthht% gﬁ!gilcatlons

rel ease formul at i ons provi armna
pr of i nelgding Bepka mentienseldn tisragkant éoqqrr@ndoedyeremz erforigiRatach by
| SrepPEcRx Bk Bhtifety.

As those skilled in the art will appreciate, numerous changes and
modifications may be made to the preferred embodiments of the invention without
departing from the spirit of the invention. It is intended that all such variations fall
within the scope of the invention. Each reference cited in the present application,
including literature references, patents and patent applications, is incorporated herein
by reference in its entirety. This application claims priority to U.S. provisional
application Serial No. 60/515,315 filed October 29, 2003, which is incorporated
herein by reference in its entirety.
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one-third the C of IR and the t has been prol onged by
1to 2 hours. Surprisingly, the total exposure (AUC )

WO so0kiogtzer f or the two sust ai ned-rel ease for NnUPEL/USIV84/036013
(-66,000 pg*h/m _ in SR -55,000 pg*th/m in MR vs.
-49,500 pg*h/m _ in IR) and the variability in
aplindore AUC is lower for the MR and SR fornmnul ati ons
than the_ R for jon. The side effect profile
suggé@FQTEﬁggAﬂﬂé§ and MR fornul ati ons are mnuch
better tolerated than the i medi ate rel ease
for nﬂ.u1|. at ! %n%ntrélleg‘?‘elé&te%gg% f%ﬁﬂﬁati@ﬁﬁ&nﬂ{siﬁg@c&fﬁoﬁm &fFormula I:
appl i ¢ations, and printe ubl'ications includi ng books
mentioned in this patent docunent be hereby
i ncorporated by referenge in theié entirety. As those
skilled in the art will Xppeeci at e~ nunerous changes
and nodifications nmay b vade|to the prefer?@d
enbodi nents of the invention vithout |departing from
the spirit of the inveptjon, (s i nded Nhat al
such variations fal|l 7 the ™(CHy)—Z
i nvention. Each reference cited in the present
application, including i kRure references, patents
and patent applicatiogns, i\s incorporated herein by
reference in its enyfrety. nThis application clains
priority to U S. provisional appl ication Serial No.
60/ 515, 315 filed Cctober 29, 2003, which is
i ncongereit:ed herein by reference inits entirety.
42WHAT S QU AhYVRPaleSindepefid&fapiHyatdges! eﬂkgl &6 6@afRE Btoms, phenyl
formul ati on conprising a conpoung of Formula (CH) -
wher &"Re3%% and R2 are, independently, hydrogen, alkyl
of 1 to 6ofRf harRAtaremiogphenyite enztidarrydptiotrlly Bibstituebd with R® as
R2, taken, together .. ar e i tionally
substq%ﬁﬁ?detif?% Wi 93‘8%‘&@9 {ugf?\é r 21{%2%9% al kyl i dene of
up to 6 carBbandRotasen ogethar withtheearbemleayhiahdhest ave ettached, form

Wi th £ e drhE 8y bPa Btidikyl 160 Rlvigatib8 e earbdiPsttins;

R® is hydrogen, hydroxy, halo, trifluoromethyl, trifluoromethoxy, alkyl of 1 to 6

carbon atoms, alkoxy of 1 to 6 carbon atoms, arylalkoxy of 7 to 12 carbon atoms,
alkanoyloxy of 2 to 6 carbon atoms, amino, mono- or di-alkylamino in which each
alkyl group has 1 to 6 carbon atoms, alkanamido of 2 to 6 carbon atoms or
alkanesulfonamido of 1 to 6 carbon atoms;

R* is hydrogen or alkyl of 1 to 6 carbon atoms;

n is one of the integers 0, 1, 2, 3, 4, 5, or 6;

Z is hydrogen, hydroxy, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms, alkynyl of 2 to 6 carbon atoms, alkoxy of 1 to 6 carbon atoms, cycloalkyl of 3
to 8 carbon atoms, polycyclic alkyl of 7 to 15 carbon atoms, phenyl optionally
substituted with R® as defined above, phenoxy optionally substituted with R® as
defined above, naphthyl optionally substituted with R® as defined above or
naphthyloxy optionally substituted with R® as defined above, heteroaryl or
heteroaryloxy, in which the heterocyclic ring of the heteroaryl or heteroaryloxy group
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a carbonyl noiety or a cycloal kyl group having three
to 6 carbon atons; R3 is hydrogen, hydroxy, hal o,
wo eooSlowasoret hyl , trifl uoronet hoxy, al kyl of 1PCDUS2004/036013
carbon atons, alkoxy of 1 to 6 carbon atonmns,
aryl al koxy of 7 to 12 carbon atons, al kanoyl oxy of 2
to 6 carbon atons, anino nmono- or di-alkylamno in

whi ch, each I o}
FconaSRRBer R 085 Ao DERIMRAANE e ipror
of 1 hﬁda&deaqcmfwnaratcgwmaﬂnmarb@smy@pmgkm b@nzaoquoleober[goxazole,

to 6 i i ’
45 g;?é%b‘ﬂ@ E%Qﬁhlaiblé Sx&Y0R, @r‘; I%cg(xeﬁolg Fﬁiﬂ@g@te%c%/%hcgmg%

car bo?Pt@f‘@JWUb%{F%%QM'g dZ’f'P‘iﬁj ¥ bon at oms, al kynyl

of 2 to 6 galfhemnakattly &lcksibe ot theicor, 6 car bon at ons,

cycl oal kyl of 3 to 8 carbon atons, polycyclic alkyl of

7 to 15 carbon atons, phenyl optionally substituted

wi th R3 as2.def iTiedoathdied relgrse farylatipn pociziml ywherein said compound
subst f V. :

opt i ofﬁ%ﬂﬁ%Zﬂ%&ﬂOﬁﬁ?tﬂg] 93 ShdREg s%dﬂ? 1%203% 3 e]lndol 8-one, or a
napht mrmﬁgpuégﬁllvamptaplese@lﬁmer%t ed with R3 as defl ned

above, heteroaryl or heteroaryloxy, in which the
heterocyclic r he het ey oar or. het 0X

group 43i sel é’@t%&antf '%Qﬁefeﬁ‘?%{?HEWét'o”f%Fléﬁn ?M?? ﬁ\sﬁé’ycompo”"d
pyr azhdsethe foyrmileisd- mBenzyladmioﬁmetHymaBCﬂ,@-tetnaﬁycnl@mhe} -dioxino[2,3-
chr on% fe unearl n, carbostyril, quinoline,

benzi (5]x320?ré benzoxazol e, pyrazole, pyrrole,

t hi azm%phammtically accepigble s2ibthereg@hd t he heterocyclic

ring is optionally substituted by R3 as defined above;

or a pharnmaceutical”™ acceptable salt thereof. 2. The

cont rol | ed™r el da8&onimiiagrelepssndesre Ifemiationo cigim Sswherein' said
CONPOMdARulAtRN is an oral dosage formulation.

2-[(Benzyl am no)-nmethyl]-2, 3,8,9-tetrahydro-7H 1, 4-di o

xi no[ 2, 3-e] i ndol -8-one, or a pharmaceutically

accept abl &. sal {The healeadniroled Eease alvsagd Felulatidreat elaim 4 further
f or MU @4J:8Rg Bhe 61 AbBdiedBT5E Bntiiing pGRMRAUNG has the
S-2-[(Benzyl am no)-nethyl]-2,3,8,9-tetrahydro-7H 1, 4-d

i oxino[ 2, 3, ehi BI@P!:GH%‘O%QeIe%e FosBHARGSEENI & BlalnY 5 wherein said

accept abI e saI t there
release rate controlllng polymer comprises polymethacrylates, methacrylic acid-

methacrylic acid ester copolymers, cellulose acetate phthalate, ethyl cellulose,
polyvinyl acetate-phthalate, hydroxypropyl methyl cellulose phthalate, or:
combinations of two or more thereof,

7. The oral controlled release dosage formulation of claim 6 wherein said
release rate controlling polymer is high viscosity matrix forming hydroxypropyl methyl
celluloses, low viscosity matrix forming hydroxypropyl methyl celluloses or
combinations thereof.
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4. The controlled rel ease dosage formul ati on of claim
3 wherein' said fornulation is an oral dosage
wo evosioke2s: on. 5. The oral controlled rel ease dPGHUS2004/036013
formul ation of claim4 further conprising one or nore
rel ease rate controlling polynmers. 6. The oral
control |l ed rel ease dosage fornulation of claimb5
wher ei n Saéd rellh%%?aq cBrﬂFo‘ﬁec?%%E?hJ)éa?gfd?ﬂméw of claim 7 wherein said
conpri ses pol ynethacr
aci dn’@lgha@acyasltycmatfideom@myére}wqumbﬂ@thyb@Blltmseses Methocel K4M,
acet ajgthBRd| 'P@bmt RethBENKH 0N INidIh RSB 4N BY é&‘r‘ub’%‘uons thereof.
acet at e- pht hal at e, hydroxypropyl nethyl cell ul ose
pht hal ate, or conbinations of two or nore thereof. 7.

The or 2' va@ ntr q1hlee>@boll b@ht&)ﬂécEretbéséiGGSaf;@ fdmblla_ti(brﬂrﬁf cﬁfm 8 wherein said
er a [el.ease I at | I
L ¢F%°é§>ém?@mﬁ%mngw R RERNESBlose o g im

cel lul oses, |ow VI scosity matrix form ng hydroxypropyl

net hyl cel ’JOUl 0 I c&rﬁ%ﬁéd\%‘e'a??ﬁostaaﬁ fo‘?ﬂtﬂatné‘“f‘cﬁ c,a-irrng w}]ereln said

oral controlle ease osage fornul ation
wher eligh glgqqglty]mgﬁlx\;qrgwgyg@xypmqyi methgleelulpge comprises Methocel K4M

hy dr o \praaidyiht sYBIdigHt of @dduth 595 ®sabbobt 8d8f.hocel  K4M
Met hocel K15M Met hocel K100M Met hocel E4M or

conbi nations thereof. 9. The oral controlled rel ease
dosage f orttul afTheloradtortlotiedneRashdusape fosrauletidn qlelaim 9 wherein said

Vi scog . | cel ose
YT Y o GRS OO IS 4)B, amouns
dosagey weightgf ahdqubrdeto atoat $A% wherei n sai d hi gh

viscosity matrix form ng hydroxypropyl rret hyl cel | ul ose
conpri ses Methocel KAMin an amount b ght of about

15% t o abdgt 8a9§ oral gyrotrdipleassiosaes anwéwﬁé'amza@erem said

for mjb\atvlsmltgbfnaﬂﬂl)@fbrmn% poneieRiisa ByiirskyprioBy metisIcesuldss selected from

R o0, Melyebs st et 3 8hE 4 et £ B5s0r Esombinaton
The of&vo coneredidrea. r el ease dosage fornul ati on of

claim7 wherein said | ow viscosity matri x form ng
polymer is a h&dr oxypropyl nethylcellul ose sel ected

from Met hdéel KO coNElipnd calpasesinsgge fasnplgtan oftgaim 12 wherein
Met hag®] ol bdéitP madixGefidabidRibropyl methyl cellulose is Methocel K100LV.

14. The oral controlled release dosage formulation of claim 13 wherein
said low viscosity matrix forming hydroxypropyl methyl cellulose is present in an
amount by weight of about 15% to about 80%.

15. The oral controlled release dosage formulation of claim 13 wherein
said low viscosity matrix forming hydroxypropyl methyl cellulose is present in an
amount by weight of from about 20% to about 50%.

16. The oral controlled release dosage formulation of claim 5 further
comprising:
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of two or nore thereof. 13. The oral controlled
rel ease dosage fornulation of claim 12 wherein said
WO oa0swieensi ty matrix formng hydroxypropyl nep¢yiUS2004/036013
cellul ose is Methocel K100LV. 14. The oral controlled
rel ease dosage fornulation of claim13 wherein said
| ow viscosity matrix formng hydr oxypropyl nethyl

cel lul ose i,s prese

15%to ab&n' tg oos'[j?'énat%e o'fﬂgﬁ H/F%SW% 8 éjg)ggﬂ%n amount of
dosa@)oﬁmwioabpatrﬁw‘f bycweight: arg! vvher ein said | ow

viscosi ty gy, Ws?;‘osntg Wr&qorlﬂifr‘}{j’ VRSB n'l@{yhd/éllulose in an amount of

cellul ose i s prese I'n an anount “by wei from
aboutabQQb/%Of’/btoﬂ?@HFtGO%b)ﬁWﬂ@“ The or aI cont roI I ed
rel ease dosage fornulation of claimb5 further

O L oo R R AR o ompi
20% to ab(amhaﬁﬂ%eb‘gcamee@écmye amdurg df caid\apircdoss by a phammaceutically

form yl - methyl cellulose in an amount of
aboutéag%[g/éﬂﬁ%%g%%rg&m% by weight. 17. The oral

cont r ol | e@ wai¢resphbledensensasativg ex¢ipientdn apfameupy ¢f fepm about 0.5% to
conpripsiid; bpwligRE maceuti cal M effective am)unt of said
aplindore or” a har maceutl cally acce tabl e

t hereof ; & WRsE'&¥sPeBIHPCRET: qURECTdRoRT ﬂ?%’h?% tp appt 30% by
armunﬁelgﬁt fromabout 0.5%to about 5% by wei ght; a

wat er di sper 1. /“Qﬁmlnﬁygﬁ?{e&&“&o me{hyﬁr% ﬁ;anfé B RPHEm about

5%t o abodt"
hydr oxypr @p¥%lto aleeut p0%dwiveightise i n an anmount of from
about 20%e about 80% by wei ght; and a |ubri cant in

an amount of from about 0. %to about 1% by wei
The oral @dHrieantingn ?@P%@fér%é%'éof"&tﬁﬂpwt 1danbWe'9ht
claim4 conpri sing:

18. The oral controlled release dosage formulation of claim 4 comprising:

a pharmaceutically effective amount of said aplindore or a pharmaceutically
acceptable salt thereof;

a water soluble compensating excipient in an amount of from about 0.5% to
about 5% by weight;

a water dispersible excipient in an amount of from about 5% to about 30% by
weight;

a matrix forming hydroxypropyl methyl cellulose in an amount of from about

25% to about 50% by weight;

and

a lubricant in an amount of from about 0.1% to about 1% by weight.

19. The oral controlled release dosage formulation according to claim 17
in which the matrix forming hydroxypropyl methyl cellulose is a high viscosity
hydroxypropyl methyl cellulose, low viscosity hydroxypropyl methyl cellulose or
combination thereof.
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a pharmaceutically effective amount of said aplindore

or a pharmaceutically acceptable salt thereof; a water
waolosbkesezonpensati ng excipient in an anmount oPCT/US2004/036013

about 0.5%to about 5% by weight; a water dispersible

exci pient in an amount of from about 5% to about 30%

by weight; a matrix form ng hydroxypropyl nethyl

cellul ose in an anmount of from about 25%to about 50%

by wei ght; and a lubricant in an anmount of from about _

0.1%to abdut IWelopl aeitgphied rekdse dfbfeagefcatnulatimmfco:lzdirpﬁ wherein said

rel ea j [ t ) .

whi oot e PR At SARARE RN Al R0 & okl 164 by weignt o

cel | up@dEMYatonhi gh vi scosity hydr oxypropyl ~net hyl

cellul ose, | ow viscosity hydroxypropyl nethyl

| ose gor ¢ ination thereof. 4620. The oral . i i
Contfor ot of ARREPRLTRUGHt seon i osim o wroro e
wher etammand iscpepant irdan smpure s fiomi #boain0.82% B tabelit 4% ®§Nweight of
about ; D4 AAvRLRnabout 16% by wei ght of said
for mﬁ at 1 on. . The oral controlled rel ease dosage
formul ati on of claim6 wherei nbsai d cg}zng)ound i's o

resent irpoan anpaEl for f - Uk t. a 490, "
gy wei ht_rzigf sg‘i_ d flfnord?nj)lfa{r%ghg gZ‘ilsﬁdrretéTwotﬁe o?éyé iefdic  system
t r eat SPP"ENGPABINFEINg fo f Ratiens Punedel §Heh Egaimanha controlled release
conprdesaggfoamtitativnSkedrding td g fpat i ent in need of such
treatnment a controlled rel ease dosage fornul ation
according to claim. 23. A nethod of treating a
di sorder @B.thé dwtwdi oértggating yast disnrdernpf itsé ncg)ptamine{gic system

. g DU Y at e

cont 1 Peqd affisRigate & Bhuer i ekl o kud A3 ROl release
cl ai rfloggge fommulaties agrosdingioraimi20ed r el ease dosage
formulation of claim5 wherein said

24, The oral controlled release dosage formulation of claim 5 wherein said
compound is released from said dosage form at a rate to provide a T, that is at
least about 1.5 times greater than a T of an instant release formulation containing
saiq compound.

25, The oral controlled release dosage formulation of claim 5 wherein said
compound is released from said dosage form at a rate to provide a Tmax that is at

least about 2 times greater than a T.« Of an instant release formulation containing
said compound.

26. The oral controlled release dosage formulation of claim 5 wherein said
compound is released from said dosage form at a rate to provide a Crax that is less

than a C,, of an instant release formulation containing said compound.

27.  The oral controlled release dosage formulation of claim 5 wherein said

compound is released from said dosage form at a rate to provide a C,. that is less
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conmpound is rel eased fromsaid dosage format a rate
to provide a T that is at |east about .5 tinmes greater

W0 b@s/0a2¢2 of an instant rel ease fornul ati on coPCHUSI004036013
sai d compound. 25. The oral controlled rel ease dosage
formulation of claimb5 wherein said conpound is
rel eased fromsaid dosage format a rate to provide a

T t hajnghSaddlut loe/@sﬁm%r Conas o?'a’ﬁeﬁst%te?eﬁeearse fgﬁn 6hor-*l- C%Rtaining said

an instant release ation contalinin
conpof®Powed. The oral controlled rel ease dosage
formulation of claim5 wherein said conpound is

rel eased f ormat a rate tgo provide a
'Cthat is SeSSS[tarlﬁé’l‘F‘q ’(‘f%ﬁ?g rojpase desaqe fqr@p@ggrbof claim 5 wherein said

for rrubclahpcgmd opkasai fm sd ?bsege‘rnmmda ra&? effddfi®e @rp%wde an AUCq.1»

contr a e for i on ,of ¢

wher e&nl gsala{j%cgt gboung%?slgt &l %rg?\éfgg FRoth A 'dataﬁts'?beése formulation

f or m eantainingsaid c@ﬂmnuodl de a Cthat is less 47than

about 0.75 times a C of an instant rel ease formul ati on

cont ai ni n%g aid corrpound 28. The oral controlled
rel ease do¥age Th8RIPYol slease desaos fammulelgnof sising 5 wherein said

conpottmthouRd fsebleasadrohy 28 GRbge AR AVL rdi@ERBcie B pfdide an AUC,..,

effective to row d at | east about

1.05 s i{LE‘Pod %'5 (fAm%Fnaf‘r%lﬁgr?ﬂ?— Pé?@d%%a“t release formulation
f or mucmtsinimy saich¢amipound) sai d conpound. 29. The oral

control |l ed rel ease dosage fornul ation of claim5

wherei n said conpound is released from sai d dosage

form at a 3at e TB¢ Ferioflgtrelags fesage éoraplafiyoy-clamtih@ntaining about

at | e@$tm bpéﬁld 130r31 odnkd AP *

rele %o L% Bu oﬁ cont ai nngH%a?H@o%%ﬁ&g.Jb%géﬁloh%g h/mL. to
cont rH BFe48le dosage formulation of claim1

contai ning about 0.1 g of said conpound which provides

an AUCO-12.fro 0 n out 2400 ) )
pg* h/ i 3%1 @%gﬁ {P('%‘rg‘f"e&‘%% J@%%gee @%@@?“f rﬁ?ﬁdma%oi WYhprein said
of CIAAJ%@@frmbeufr?%@gﬂﬂmstdamm HOOwp*HAa0. pg*h/ L to

about 1300 pg*h/nL.

32, The controlled release dosage formulation of claim 1 containing about

0.1 mg of said compound which provides a Cy,. from about 40 pg/mL to about 190
pg/mL.

33. The controlled release dosage formulation of claim 32 wherein said
Crax is from about 40 pg/mL to about 180 pg/mL.

34.  The controlled release dosage formulation of claim 1 containing about

5 mg of said compound which provides an AUCq.1» from about 36000 pg*h/mL to
about 109000 pg*h/mL.

35. The controlled release dosage formulation of claim 34 wherein said
AUC,.1; is from about 36000 pg*h/mL to about 75000 pg*h/mL.
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32. The controlled rel ease dosage formnul ati on of claim

1 containing about 0.1 ng of said conpound which
w@e@sioges2 a C from about 40 pg/ nL to about 190rP@DIURL004/036013

33. The controlled rel ease dosage fornul ati on of claim

32 wherein said is fromabout40 pg/ nto about 180

pg/ mL. 34. The controll ed rel ease dosage fornul ation

of claim1l containing about 5 ng of said conpound

whi ch provi des an AUCO. 12 from about 36000 fp?*,h/m _to

about 10930 pgdherentrolledmleass dosagh farpulation eflaing slecontaining about

dosags nfPbMMidtbRpoupll vilicH PlodidledBet el FromakisbutiblD pdmiLSto about
from about 36000 pg*h/nmL to about 75000 pg*h/nL 4836.

The cOPPBYMid rel ease dosage formul ation of claimil
cont ai ni ng about 5 g of said conpound which provides a

C from abqut 4Q00 /[ t 0 4 7 . .
control | egsL}r el 2&% gg'g@g%ldgéeq?a%?# ao\%el %ﬁglg?%mgi C%'@Gélaq‘%herem said
wher eCqax s diioth abobis500p pgimiiioabo 0000 mL: t o about 12000

pg/ m.. 38. The controlled rel ease dosage fornul ati on

of claim 1l containing about 30 ng of said conpound

whi ch pr ov¥8des Thpconie!led relepseyAesaEd fRmylationo®f gy H) gentaining about
t 0 absing 39648 Qompdunt Mhich p¥8videEhgh A004 & fbmeshole! BABE pg*h/mL to
dosagebff%gb ti*wﬁ of claim38 wherein said is from
about@°PY @@9 ™t _ to about 760000 pg*h/mi 40. The
controll ed rel ease dosage fornulation of claiml

cont ai ni nggabo ' i j : :
a Cfrom %&)ut ?&%ggrg@ecfhéa?%%g%%ﬁ%ﬁ@%%% %y@rﬁ%ﬁﬁ%&n said
cont rAdlCedisfiomezbont H’@@&b@*h/ﬁﬁﬁa byt 3R0RH0 pelfdinkm 40

wherein said Cis fromabout 20000 pg/nL to about

92000 ‘pg/ ni.. 42. A set of controlled rel ease dosage . .
forms, coffri sihgceptplasglepss deseos famy'atangt C@ﬁﬂﬂﬁ%ﬂ‘?@% about
r el easemg @$ agie compomnd WHIEH prodidésva G, i@ @bedt 18800 pg/mL to about

I ndi Vﬁgb@d po/mL.

41, A controlled release dosage formulation of claim 40 wherein said Cx
is from about 20000 pg/mL to about 92000 pg/mL.

42. A set of controlled release dosage forms, comprising a plurality of
individual controlled release dosage forms, wherein two or more of said individual

dosage forms comprise different amounts of said compound of claim 1.

43, The set of controlled release dosage forms of claim 42 wherein at
least one of said individual controlled release dosage forms comprises from about

0.05 to about 0.4 mg of said compound of claim 1.
44, The set of controlled release dosage forms of claim 42 wherein two or

more of said individual controlled release dosage forms are selected from 0.05 mg,
0.1 mg, 0.2 mg, 0.25 mg, 0.3 mg, 0.4 mg, 0.5 mg, 0.6 mg, 0.75 mg, 1 mg, 1.5 mg, 2
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dosage forns conprise different anmounts of said

conpound of claim. 43. The set of controlled rel ease
waoelowage2bor ns of cl ai m 42 wherein at | east oneP@f/USENH036013

i ndi vidual controlled rel ease dosage forns conprises

fromabout 0.05 to about 0.4 ng of said conpound of

claim. 44. The set of controlled rel ease dosage forns

f cl f
or ¢ g’lgl eﬁ%r 4 Bk, BYRY, %r %ng}r)mimg,r‘glsﬁ d12 rﬂ&'%?r%u% mgogs mg, 16

contr ase dosa | ect ed
ng, Omg, Hgng. 80 Mag3 Mg, mag2,5 09 26 g, OBOMeef saisl eonpgund.
0.6 ng, 0.75 nyg, 1 ng, 1.5 ngy, 2 49ny, 3 ny, 4rrg 5

% ?6ngnb,f517%he%tlr%:dé§ %Whﬁ@"{%i é\g)"ﬁg :%feretﬂ? individual

30 ngcaftrobai chlexsamiosagt foflbs cbhiginsdiffereht emaints 42 said compound in

wher eélﬂ?ﬁrgs dlﬁ%gq{g gp agt tgh ;;&%&%nénol \Dlgéré(lh g‘!‘éfa%né?ug}] ?f said compound

contr orns’ contaln
anmouninshetweer mowaiﬁwwmdlwtd@hwﬁnogeomefeeeqa Hegpgbyforats ranges from

Ieastag&poggﬁ@q@gbo@ggrﬁ@er ein the anount of said

conpound 1n the two or nore different individual
control l ed rel ease dosage forns ranges from about 0.05

{Tg to aboufs, 3_0m§ seﬂt@f ckf zﬁsewleffemctr@l WoAbr Woes elifRrénb éndividual
WO or nor I eren a osa rOVI
an ADSo90 PR BTEET P ko g gy ER o0 Py gl poct 820000

890000y*pgtith/ M . 47. A nethod of administeri ng
2-[ (benzyl ami no) - net hyl]-2,3,8,9-
tetrahydro-7H 1, 4- di oxi no{Z 3-e]indol -8-one or a

phar maceut4/cal IA)/ aethogt abl e aslainisteringr e dfl(bewzyimmirg)mepthyll-2,3,8,9-

a) adirahyRkerH- m{a d.@(.@[maﬁmbn 8-Bnd1 &Rt tphﬁrrrr?a%feut%ally acceptable salt
start] n'%ﬂ controll ed rel ease dosage formnul ation

con'pr g bcomprlsmg
2- [ (benzylagradimivigtermgtibyd hea@rid) &, ﬁ)eetdelhérabfyﬁi sartiflg-contolled release

di oxi #1)%%5 %orﬁ‘}; aﬂ&h con%gr?g]r%a C{(b?ﬂ rI]aanql %\&l]%,g,lé -tetrahydro-7H-1,4-

acceptabreé sa ere rea
adni ndietrai?,srglindol-8-hee nmlpfatmacsamallsormcepth@e salt thereof; and
cont rtgg,legﬁierr el ease dosage fornulation conprising

2-[(benzyl am no) -nmethyl]-2, 3,8, 9-tetrahydro-7H 1, 4-

di oxi no[ 2,P3admintsifsing éo E‘ﬁén%FmﬁJ g Iegehenectibgreant %}'ed release dosage

accepbmfligtional t dohergsf ., Wagmensyldnigo)-methyl]-2,3,8,9-tetrahydro-7H-1,4- .
dioxino[2,3-eJindol-8-one or a pharmaceutically acceptable salt thereof, wherein the
starting controlled release dosage formulation contains a lesser amount of 2-
[(benzylamino)-methyl]-2,3,8,9-tetrahydro-7H-1,4-dioxino[2,3-e]indol-8-one relative to
the other controlled release dosage formulation.

48. A controlled release dosage formulation comprising 2-[(benzylamino)-
methyl]-2,3,8,9-tetrahydro-7H-1,4-dioxino[2,3-e]indol-8-one or a pharmaceutically
acceptable salt thereof wherein the 2-[(benzylamino)-methyl}-2,3,8,9-tetrahydro-7H-
1,4-dioxino[2,3-e]indol-8-one is present in the formulation in an amount to provide an
AUC;.12 ranging from about 260 pg*h/mL to about 890000 pg*h/mL upon
administration to a mammal.
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starting controlled rel ease dosage formul ati on
contains a |l esser anount of 2-

W@ ¢dwsozazbam no) - net hyl ] -2, 3, 8, 9-t et r ahydr o- 7H RCHUS200X036013
no[ 2, 3-e]indol -8-one relative to the other controlled
rel ease dosage fornul ation. 48. A controlled rel ease
dosage fornul ati on conprising 2-[(benzyl am no) -
net hyl ] -2, 3, 8, 9-t et rahydr o- 7H 1, 4- di oxi no[ 2, 3-e] i ndol -

8-one or a pharmaceutically acceptable salt thereof
wher ei n t he The controlled release dosage formulation of claim 48 wherein the

2- [(

14 OXI n%d@ns%eé E'M{;I]_a u_glg ﬁ%s‘%lgg f&rl;rﬁté)g gﬂ%ﬁ%%? osage forms.
fornulatlon in an anount to provide an AUCO-12 rangi ng
from about 260 pg*h/m _ to about 890000 pg*h/m _ upon
adm nistration to a manmmal . 5049. The controll ed

rel ease dosage fornul ation of claim48 wherein the
formul ati on conprises a single unit dosage form or

mul tiple unit dosage forns. 51
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