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pyrazi ne derivatives. The conpounds are released from
the dosage formin a fashion that permts once daily
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Conventional dosage forms may also require several doses before attaining steady

state plasma levels. This increases the number of doses before a therapeutically
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dosage form is effective to provide a first-order dissolution rate over a period of 8 to
24 hours.

[0008] Such a dosage form would have a dissolution rate where between 2%
and 50% of the dose is released following two hours after exposure to an aqueous
environment. The dosage form may be an osmotic dosage form, matrix dosage form

multilayer dosage form, or it may be in a coated bead form.
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[0009] In another aspect, the invention is a method for treating a central nervous
system disorder comprising administering to a human subject a sustained release
dosage form of a substituted pyrazine derivative. In a specific embodiment, the
disorder may include epilepsy. In further embodiments, these disorders may include

drug induced or naturally occurring dyskinesias, off-phase tachyphylaxis to L-DOPA
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SReRlohd $ystem disorder comprising administering to a human subject a sustained

release dosage form of 3-(2,3,5-trichloro-phenyl)-pyrazine-2,6-diamine. In a specific
embodiment the disorder may include epilepsy. In further embodiments, these
disorders may include drug induced or naturally occurring dyskinesias, off-phase
tachyphylaxis to L-DOPA treatment in Parkinson’s, movement disorders, dementias
or cognitive disorders associated with neurodegenerative disorders, stroke,

fibromyalgia, acute and chronic pain, migraine and pseudobulbar affect.
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g [35'001 t Figure 2 shows the sin?ulated PK profiles of a single dose of a

sustained release dosage form of 3~(2,3,5-trichloro-phenyl)-pyrazine-2,6-diamine in

vivo and in vitro.

[00019] Figure 3 shows the release rates of 3-(2,3,5-trichloro-phenyl)-pyrazine-
2,6-diamine from a dosage form according to the invention in a zero-order release
profile.

[00020] Figure 4 shows the release rates of 3-(2,3,5-trichloro-phenyl)-pyrazine-

2,6-diamine from a further dosage form according to the invention in a first order

release profile.



sust ai ned rel ease dosage form of

3-(2,3,5-trichl oro-phenyl)-pyrazine-2,6-diamne in
WQ2006/0888¢4 i n vitro. [00019] Figure 3 shows thePCHUSASL005076

rates of 3-(2,3,5-trichloro-phenyl)-pyrazi ne-

2, goaii2aym ne Fig@@15ahe0sRE 1igh F&&@&ﬁ%ﬂle a"sfﬁ %318% further

|nvent| nin a zero-order rel ease I‘O |

Fi §i9rage Foravaserrding ko the frvgation that delivets 3-2,3 s-mchloro-phenyl)-
3 (pPradind-216-dighin@ irPa BHBBNLJ B YA RZLAE raﬁg 6-di am ne from

a further dosage formaccording to the invention in a

f d 2 5

| Inr ﬂOtZ?f(’) re(re lﬁelglglg %%ﬁo‘?sr tﬁg Ellﬂﬁlagegis %ra]é)} statf: g%%%pqoﬁretrﬁ%ﬂltmg from
dogalijery erarﬁoaﬁg@cf@rm ng zew-drie profileafidr adminkisahtichedfitveeiSt dose
3~ fd BuRipld doclliRL ORISR st):adgts aEealg aBs o am e Lh o2

contr ol Increasing r Pi’f? Figure 6 shows

th | at sfate profile resulting

r Eom %gul ve‘rs%/qg 98]9% tg dre eiﬁ’ 12687 BicBlos-pheny rowerine
af 2@rdianing amcsﬂtsrraétalmmwaﬁvll e, M3, 814 gasgs.and mul tiple
doses thereafter until steady state is achieved.

[ OWB&]} Fi gum rg 8 SIEBWBtht aﬁlﬁa{tfvg ?éléérs@ragef é)f 3% (2,3 3.5-trichlorg.

§hz -trj chl oro- phenyl) Opyr azi ne~
i t %D RBBEEBS- qkwmmmfrom\ﬂBS e osmeticvBsagp @@@@4]3 Fifgente
8 ala@bRant Rightd %@o@&lhg () tﬁ@fn@éﬁl%n rates of

3-(2,3,5-trichl orophenyl) - pyra2|ne 2, 6-di am ne froma

50[gaB24)S Ot ifg 9§ ?s%esn{lﬁlsmn Jh e pq%s%}caec%g%ta‘rf nef gﬁﬁé g

wel ghts according to nvent
i smgmbiage Hespgeoform feschibedih Esmmaple Saadwith atel releasefrat& BRwadn
ane dosage form described in Exanple 5 and
the rel ease rate shown in Fi gure 8. [00026]

10 | fi
95%1 5. 1 7 T AR Fcesppiogls -, 3e behloroahenylom

’a poatied, batthittopag e chAsdas B f8n he ok AR HBafin]
[00027] Figure 11 is a siml atlgén of tt?e ﬁ%% ample 6.

cofoo rati gpued 11198 sHasA

6 ”Bwt e | o e SHARARE of B lG5s 8‘?%&?%“5%%‘%? PRafe

DEfg@Q espribed imExamypde o NKithnirs 1elgase rate shown in Figure 10.
DETAILED DESCRIPTION OF THE INVENTION

[00028] DEFINITIONS:

[00029] By “substituted pyridine derivative” is intended the compounds
described in US Patent No. 6,255,307 and having the following structure:

R1
N/‘\erz
RAJH/N

R4



[ 00028] DEFI NI TIONS: [00029] By "substituted pyridine

derivative" is intended the conpounds described in US
w@2106/0888Np. 6, 255, 307 and havi ng t he fol | owi ngPCT/US2006/005076

structure: [ 00030] wherein [00031] R 1 is selected from

t hgowsouUp comisdr&hi Ng o f phenyl substituted by one or
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by [6pdg1j0r MO
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t ted b hal
5, 7 s e TSmO
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[O &gﬂ X 0§, I{nteger zero, one or two; [00040] and
pharmaceuti cal'ly acceptabl e derivatives thereof;

[ OK90O3H] wi t R tdpeesprto@] sl baCs. fRytlodReB ampt T epr esent :
[00042] when R2 is -NH 2, and both R 3 and R4 are

hy[@ﬂasg@n [ R@@AJCBI]{ Wfoﬂlﬂa@%e AR @ ot Xlﬁ%reﬂt §1‘b3 sbl@&gdjﬁl&n

rious fo such ounds_incl udi ng
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rmittaéheﬁﬂﬂ’orm a 6-membered nitrogen containing heterocycle, which heterocycle can

be further substituted with one or more Ci.4 alkyl;

[00038] RY is selected from Ci.4 alkyl or Cy4 alkyl substituted by one or more
halogen atoms;

[00039] X is an integer zero, one or two;

[00040] and pharmaceutically acceptable derivatives thereof:

[00041] with the proviso that R! does not represent:

[00042] when R? is —-NH,, and both R3 and R4 are hydrogen.

[00043] Pyrazine derivatives also include various forms of such compounds

including but not limited to uncharged molecules, components of molecular
complexes or nonirritating, pharmacologically acceptable salts. Also, simple
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conpl exes or nonirritating, pharmacol ogically
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Qnposition in the dosage form

conposi t i,
t he dosage h6T maver a prol onged period of tinme up to
24 hours (or evefl in sone cases up to 30 hours) to
provi de cont' ed and sustained therapy. In one
enbodi nent, the dosage form conprises a wal
surroundlng a weonpartnent, the wall conprising a

s efi2REiiTiemPheyerasine? -Gamimnposi t | on per meabl e to the
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passage of therapeutic agent present in the
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polymeric composition permeable to the passage of fluid and substantially
impermeable to the passage of therapeutic agent present in the compartment, a
therapeutic agent layer composition in the compartment comprising the therapeutic
agent; a hydrogel push layer composition in the compartment comprising an osmotic
formulation for imbibing and absorbing fluid for expanding in size for pushing the
therapeutic agent composition layer from the dosage form; and at least on passageway
in the wall for releasing the therapeutic agent composition. It is possible that dosage

forms of this type may have a push layer that is a non-hydrogel push layer or that may



therapeutic agent is admxed with at Lease onere

hydr ophilic polyner, but may contain two or no
\V@%@%mg%h4ic pol ymers. When hydrated, the pol yPET/USI906r805076

a gel layer around the dry tablet core. The matrix

d omagxeqlﬁl&r dBepsratdBish [OFer bRVLE Bsrﬁﬂtﬁ;mrl‘ﬂné%}éé Lah b‘:ér \gé%k'&)lra%ed

m xtures thereof. The polyners
hy&¥86ﬁwgfd%@éllulose derivatives and may be
granhul ated together wth the therapeutic agent and

opt?U9AG) | y | Bbmateindesageforniaistinternied adbsage fanidh twihicashe

cel Fytry  BoRSa SPRATAE el BherfeBhs o Bl P coman
i nfeheredors hydropljhic inYImaxw Whemh}a:lrﬂed rntwmlmurtf&niaa\gbﬂeyer

tions of euti c
S SETRO MOEYD SRIGERL LA SRR g
t i piedible nelyseass Gmbmthrmhﬁreoft Hl‘ﬁe pigiage nfa IbEThy‘d}UISlﬁth@eﬁulose
t hH@r?v ﬁ{éécs Sﬁ‘lﬁ ﬁﬂg g 11]%?18% SWJ:tqntpg {hselﬁigglttlc jagend gnd optionally

i ITh’de@il(Se gikehsase oltﬂmgmvartor tdbdagadnipRis8ad idd @abli)e%afér oral
?# @éﬁ a surface-active agent such as sodium | aure
at

sodlun1nDnoegcerate sor bi tan nonool eat e,
I of surface active
kb)(/)ﬁ@js té;ﬁ;ﬁg% %Jf]é\l?qglg a%saléffn t%ﬂﬁ yisgntended aglosage farm with one or
c otmbtenﬁlth BaVinyl th@s&ﬁ&r@%f@%@%ehﬁat%?%wther %tl% 5%6% des1gned

I the therapeutic agent
o B FHP TR AP P gy meshbans cobodirimuticabes form

dedomieiys thitb QifeRGPHPe AT Dl i dr{ ?sﬂ%‘s (‘nﬁlltﬂ)‘i lém ogzhge%gm{ hEhe

ts in bea
| iR gedtereldesasionprivnit ot s SaTonle beakinslionkd

h AEaEe-AcAd 5@“ dupg ascs%ﬁfulrplQIBJe s%ﬂ'ﬁt% % Ei}{]lgi r?ignrofgg'ﬁ?rpg* srogatan

bead such that the release o
are\tgorp@leé'gsw o ef the pbleqmcoldlemf sinfoenaiye pblyetstor lémbmatlons

aroray P et RO AL b b B i gt 6 T b sppuld
j EFigrRgithe tiprepautic agentiwithin |631001@,a|tf&d mmmhmdgﬁg %lﬁhﬁgﬁ: 0'3 1 hour
h uc ead s
{ Za%ﬂgggeglv% S Tﬁﬁgel%cg%i and, d. tl%r al.agﬁ%gr% ogpdeési ﬁéeraﬁeoc}'psgﬁe unjtyim bead
adom. maddigor th@ungﬁ:dlemfstoéﬂle Tiastudit, aﬁwsé&?rﬁi%eﬁkpﬂfoﬁld%fa@eea{
osI tl1 on

coar bt coaPloofRFQ she Pt isad BT e nerviepeeal embend s
t vantraiet andwldasednmyr dyayvied vefibR dbouk D 36 M, WEEPD P12 o ksSFer

r .ot her. physi ol ogi'cal conditi on.
"Jl%ef’i‘vefr§5J nﬁhé éjeréor?J unp tthuld retlease it co%/ltents in the duodenum, ileum or

Jejunum. The third unit is coated such that it will release its contents in the colon.
Such bead should release the therapeutic agent over a period of from about 10 to 24
hours, often 12 to about 20 hours after delivery. For each type of bead composition,
the coated layer can contain various polymer ingredients that optionally may have

various dissolution profiles as a function of pH or other physiological condition.

[00048] By “multilayer dosage form” is intended a dosage form with a multiple
layers (2-6 layers), each layer containing therapeutic agent. The layers are laminated

one to the other with the outermost layer surface coated with a drug impermeable



[00048] By "multilayer dosage forni is intended a
dosage formwith a nultiple layers (2-6 | ayers), each

WO aye8ssont ai ni ng t herapeutic agent. The | ayer BCHIS82006/005076
| am nated one to the other with the outernost |ayer

S upblgaer, cahttral th thétageutls hifdnd ITREENBARE ﬁ&ﬁ ey erm§§1!?eﬁrer
&b?the theglﬁg euti c agent i s release first rom
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obylesthedsters, B poipsligigaci d, pol yglycolic acid,
SoF?gthogs{%rs Wéﬁh %oﬁyanhydrldes [ 00049] By
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f ofgenprsleasediin vitro rﬁ@m adasage forh pmsmlt niﬂxélmtma mﬁéghifuélluggs .
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codn desagepforndwhatd ismein @ihedplt Qolﬂe%@?ag}ih’%?tawgl: ’b%j'thII bath

I| 251‘8%%; ] CO%S%‘?E%’FPP%M%JPEV f E%tﬁ ol 'S0l Addpsien Qtkar appropriate

a pqthhttlDB est appyrathsessutythalRligables SR 28 S%F?%ﬁg ?gl‘?lg uﬁh!]uots

I
P rotihe refenscie siluﬁ%wyr%&pégt?i&?ﬁe&@%e%%aﬁmc eystem fofayartifisthe
anammmss cﬂ)‘ﬂru@rrbll@asé@ beapedcitiddting nt&dsh Atc@ inggo jnB ?rﬁfreﬁt?cln
r r} i nvention, béetween
g“"f"@ %1939@&2 theglopoirelepsediislipwing svvghqm aftsx pemure ofthe

f I
t s s 0 £ SNl R

A& within the dirg 4 hewrs, Ustvese eboua BO annd 1% ardh HA%
or7035freénd hz)Qx%t(E RISt §hmy o?ilogvﬁﬁg%Qg&{ug:% Fh%% 1r(£1)1(r)rle 9 %‘ gg

osure to _the environne
ﬁgt%%a brut 3% anchp Y8045 and 185% fraowB boure toadbowtt 12]112)uhdb|1|1c82v1ng

f Céxb&\adrenctg ﬁl@r‘s%g§éi{n?en¥ & Lgsg ?ncgé}é%%rqwtto 9@63}% Elgﬁﬁe]b'%ﬁlh %O%
%%gﬁfg’z‘;& 1%\?@‘@? aftex pxposure tq the sinerogmentrod nseemt] gerateri §@n 9?5(&)1
9 rf@ﬁ’&vﬁflg bR %ﬂlolsﬁgmttf'tg% 2V61]%81§£31% gf {or _exposure

he environnent of use F&sma proflle or

"C' is intended
c@nceﬁfr at i % BB TR L Rl e AGireoen B B s intended
gdireroatdnragorpofelngeid (RplEBRDS D Elibjéélﬂ Igbnatally i Bresdedl BE MAdspér
N3aR %lﬁrnﬁ% tgg”l{:alrn rlalrul)glra&ls? 1ger gmgﬂlter (ng/ml).

[00051] By “zero-order” is intended a constant, linear, continuous, sustained
and controlled release rate of therapeutic agent from a dosage form, the plot of mass

of therapeutic agent released vs. time is linear for the majority of the release interval.

[00052] By “first-order” is intended a continuous, monotonically decreasing,
sustained and controlled release rate of therapeutic agent from the dosage form, the

plot of mass of therapeutic agent vs. time is log-linear.
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[ 00051] By "zero-order" is intended a constant,
i near, continuous, sustained and controlled rel ease
WO 2106/08§814 her apeuti c agent from a dosage form PCHESIEOH05076
of mass of therapeutic agent released vs. tinme is
|| neoBs3]f or  tBe-iASkAHsh Ys iRfenddd@ bRERBRE iﬂc%gﬁ%gjstained and
[ 00052 “first-order" is intended a continuous,
no ﬁ%’%tES%UFE gﬁlw B Siedhergpeutiqagent fro therddsage firmotheptbt of
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form the plot of mass of t%erapeutlc agent” vs. tine
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ar reélease p 471
" t preskthpdesired thktapewsitfeffedt] bue insgenetal the alﬁm{n('f; Wg??%l%tt\b{bﬁ e0.1 mg
t her apeutic ent necessar
BB PSRBT SEETER b s b2
practi0feyg.this will vary wi dely dependi ng upon the
severity of the condition and the desired therapeutic

i o s
‘. gegg o080 cSaneXaedhois HITHGN o Wi OB iIBIURERe
abGHeP

BiIG AGENY BYFrIgﬁﬁ extgipde gengdend tips ol ot Giony, 1q 00655)
Byhouess i € Releslor cﬁda_ﬁé\ﬁqg hbﬁs,io?Bfe{UEgﬁijO?ZE 812§ddl{w%u0? of ge':t‘a%gesnez
of tq t herapeuti c_agent over an extended period ©
ti g gﬁlo%’o‘?}tbe@eﬁ%& pRd 20Upurroimd ofter of Heowmes 4 ahd 16iboursoor

of betdp2H 18 2h8 2QHES, or of about 20, 24 or 30 hours or
ofbbetmeenﬁz aﬁ%§14 hours, or between 2 and 20 hours

. 16 _hours or between 8 and
e o [ BaoChleD e BT me iR o aien Rbcmdie
c dtiesentaf asulgert.genetriljgexpresteias plaagput vola\ulﬁé,,l l@j’r{?&ﬂly 121 t0 ; 200
r unit_volume, typic

P KR 00 BBt Wi

Lt /m. 00057] By " n" is
RRAECT B iR Pt apceeipiof duisan te
pressad oo mone per oo SRR SRS e yolugeg
aﬁgm@?]?jﬂo gé‘) '{‘% o3t58 3B fo HY or §0 s Ornaneeysraseer peiliter (ng/ml).
mlliliter (ng/m). £00058] We have now found that an
or[g(iosa]os age “eorHs Ranioyed heian add dosdgaform can be provided that

administers a therapeutic agent in a sustained release fashion that may eliminate
unwanted side effects. It may also allow for faster “titration” to a therapeutic dose.
Figure 1 shows the delivery of 3-(2,3,5 -trichloro-phenyl)-pyrazine-2,6-diamine from
an immediate release tablet. As can be observed, the initial rise of the drug is
dramatic and occurs within 2 hours of oral delivery. Such peak concentrations often
lead to unwanted side effects that include dizziness, ataxia, diplopia and rash. The
concentration of therapeutic agent in the plasma after 4 hours is less than 50% of the
maximum concentration. Such decrease in concentration may indicate that delivery is

no longer within the minimum effective concentration range.
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adm ni sters a therapeutic agent in a sustained release
fashion that may elimnate unwanted side effects. It
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dose. Figure 1 shows the delivery of

. ety e e e e A G A

| nPERRIS fo.08e SRbedgoR o] greiinyeiiopreiii én wifrd rdesse potiki shbwsithe
2 ldisulstiodfrate odthe d64aizy &r¥i-comdfnth @e(?b,ﬁﬁﬁﬁﬁf& }%B@Z-B?razine_
of%gn.le,ad to ynwanted side effgec S'that 1 nclu

di

I'ch@é%‘,e a%@‘ﬂ‘i‘gatf’ the iBYeé‘fip%t Riseplutivg loccuThim a zero-order fashion
CODOalpkALd 68 Rurd N FREHA G REARb! i WAl AR, A1 L er

4 hours is less than e maxi mim con
SuEMeauEatien securst et & heura fallowingalglivenyl kit esld dbate 50% of

2\ ' : i.thi 1 i um ef f ective .
Coneamtot (ah oo e BT 5lloet Dt B B i@ donaporiod o a
vi {578 aBet §0rhoyrsy (fgpre@mt $hows dfat the gasiag tevelo can ROALIAEiINGg
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do@g@gedfbgﬁhﬁ dsegesfomi. ngpch dosage forms allow for decreased interpatient and

- Bt ri.chi. -ph [ )-pyrazi ne- 2, 6-di am ne
s B T e e
z ediffegnigmticntashvdhsalearasad petabidity BfplBmA @Bicentratidfs in an
Pl ASLHELS dondioat e that maxi mum plasme

concentrdation o about 6 hours follow Bg
del i and. | evel s above 50% of maxi mum can be
n'gﬂowe’g’ﬂ ﬁed S%ﬁ“ﬂegf Qs @ gerampEder glepsprofileacerdiag iaher f or

a queodiniknobf ¢ invedph. FMate @f%clri‘\%%:'gént_o (telgs g@g 5é$r{iﬂ§c'lgogvta\§out

that, the plasma | evel s can be maintain _
S%Wmﬁ’ﬂﬁ?@ﬁ{eﬂ%ﬁd&ﬂﬁ’émwrﬂ-onger than the tine that
the drug is released by the dosage form Such dosage
f dPPROLLT | owFizsre 4ibevve e diistiondee rqbeasé pofileancbrding to another

: - iahili I.s, reduced variabjlity
| e P ne Aerh. Kbesg bPL ana bGP 317 Brtod ok
wetbpPut 2§ haurs metHek rekended bfir tiyhois. [Thiaserease RAECABY baidhRAS

[ b Qb . ' f day to, day. [00060]

iy b 3R ot 4D BB W B ieibia e di ng
ag%dﬁ{) e”bﬁ%{l of .the invention. Rel ease of active
a

ent occurs 0@5%8\“’%@? i %%Pngj}/‘g éed‘iﬁﬁ? profilerpseardingia anothens
e 0 S R o
R R N TN
agesupe ﬁﬂmwbﬁtam‘i/rfgr?a-@,mfricﬁ@r@f)henyl)-pyrazine-Z,6-diamine which has a
volume of distribution (Vd) of about 640 liters and shows possible multi-exponential
elimination after single oral dose. The control of plasma levels is especially difficult
when the compound shows such multi-exponential elimination. In this case, the drug
is eliminated rapidly from the plasma via distribution into other tissues as well as
through metabolism and excretion into the urine. The rapid elimination makes it
necessary to deliver the drug into the GI tract for extended periods of time, up to
about 24 hours. It may also require that the drug be delivered in an ascending profile

such as that shown in this Figure 5. Such ascending profile may be accomplished by
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about 20 hours with 90%rel eased after 11 hours. This
rel ease rate may be achieved by using an initial

WO oadiossgidose fol |l owed by a sustained rel ease BPOBES2006/005076
[ 00062] Figure 5 shows the ascending rel ease profile
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dlsorcférs ang gtr

[00065] The dosage form may also be useful for treating psychiatric conditions
including bipolar disorder, schizophrenia, bipolar depressive disorder, post-traumatic
stress disorder, unipolar depression, major depressive disorder, positive and negative
symptoms of schizophrenia, cognitive symptoms of schizophrenia, acute mania, panic
and psychotic reactions and attacks, conduct disorders, intermittent explosive or

disruptive disorders, anxiety disorders, traumatic stress syndrome, borderline
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hours, the final half life of the drug is between
about 10 and 13 hours and the rel ease period is at
wo eassssibout 20 hours. [00064] The dosage for nBCDUS100€005076
present invention nay be useful to treat a variety of
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expl osi ve or disruptive disorders, anxi et
t r YFERRIStE sughras snirtazgpige.cimsiolybey inelbding éptenos hma¢d toy

di 5RE6tRizepiabd Q1 ésQﬁazgﬁefrﬁ Gl éfr zglaﬁpe{nQ%ion h%ééilﬁ gNgRP

subst ance abuse. dosa orns nm
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active agents. hese ac Ive age

wi Hisppidonpchatoperiddsdergeing, @rpmzacﬁomalyxdpmegqueemh@aﬂdh e
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are selecte rou ons
C a‘f%‘éﬁ@fﬂ sysiae galmmmmb,azvafitlgrrﬂne gdobiperil wad IFHK/M ﬁmtagonlsts such

L PR L T R s R AP TR A RS L
c dapoligids, dﬂhtrmhetb&m‘sh:leammnm thEgassoiahstas] H6HIRY efafcers

and suppressants and dopamine receptor agonists including be not exclusive to

pramipexole, ropinirole and pergolide; catechol-o-methyl transferase inhibitors
including but not limited to entacapone and talcapone; dopa decarboxylase inhibitors
including but not limited to carbidopa; alpha 2 adrenergic receptor agonists and
antagonists such as clonidine and phentolamine; beta adrenergic antagonists such as

propranolol and metoprolol; alpha 2 adrenergic agonists and antagonists and beta

adrenergic antagonists.

[00067] The following examples are illustrative of the present invention, and

are not to be construed as limiting the scope of the invention. Variations and
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reupt ake inhibitors (SSRTs) such as cital opram
fluoxetine, paroxetine and sertraline and their pure

WE@n@aosssmer s, norepi nephrine reuptake (NERI) sSBCHUSH06/005076
at onoxetine; combined serotonin and norepi nephrine

r ewpiiadents shthickhsle (ENERIpp ar%ﬁt t§ HE)EE FSKNER LRSS ?t’ﬁh NEnt3Pthe

dul oxeti ne; dopam ne reupta e inhibitors such
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reupt ake inhibition activities for serotonin,
no ﬂ&gﬁﬂe phr i 4 al&lnl%,dloob?opamtmd otfen patiticatibne )@if@f&foed herein are
in ne _and tranyl cyprom ne;

ERbY BE?TB&H{%E g?gqu#‘?&% rARE efltérlegrs :

agonlsts recep uch as buspi rone;

bil{g& %) oni sts such as mrtazepi ne, anxiolytics
|nc 'ng but not Iimted to benzodi azepi nes such as

m al prazol am and_ cl onazepam SSRTs, NERTs,
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Mazepi %@moaﬁkymsslgo@mel eanpositibw ir ngp ibtite imantion is

||Hﬂef);ﬁ’gd asq?o%@:ﬂ 43 é@ﬁb 6qp391%{acaﬁf3§1gu%?ép%? ggﬁfd

cl ozapi ne, Praza one, loxa
t hF?’éP(i’Xdﬁlthb{@e ‘é@i&@pmm@n$m?Laﬁﬂz@GOSNelglttJfauetagegnhiH&uldm\telght

I'i gog %Qf stogluﬁlc@ﬁc}ﬁdg ha(ﬂh b %%ér?é %5?1%6 ar% Ig{ap%ga}ji y %&ﬁ%ﬁgg through a40

gal antam ne, rivast
antggosiose.< hencl ﬂatsscmnnhtlgmdaantm e meRIdokiec T 0N F

in riluzol t a
I a%bcftﬂgiygg)ggmet 1a }llélﬁ%gt fg?%h& %ver %;@& @gcuiqxi avelg%f and 100 g
ga@ﬁhydronmspylcﬁlmmmoﬁ 30,a09 aw@nﬁﬁﬂfér ﬁlﬁﬁcﬁ&lﬁ%ﬁﬁ $@Htb&uce a

t
e ARAT enl 3R 500 it AP Sen Bl o rekPus ol oy o
c a1lhe bleod with weitimybustmiaing ffer aaRuicBiteh,t 106 § of Mig1ael g but

oobbbSlh e b BAEBRLS, RGNS s hosmesism s

c aaddediwjil 5 ndhyréscofDleading e fy@ida K@EHRERS bREQ) nl*h%tﬁ%slﬁy ?repared
ant arﬁlza;y sts suaglgas cl oni di ne and phent ol am ne;

g1 &s ngnsed Sy RTab a2 0dpesh S%rgenparnéﬁila\ﬁ%ﬂ tg|dryafen 20 hours at
nezzmrcolmb findllcph osztlcﬂldfoﬁ@ﬁgeglsg 629R 94 Sdfundnd
ant Onl%&ﬂ Eg§ eta adrenergic antagonlsts [ 00067]
hcé SYP ﬁ% GrifIVEso srdium Phlprdes i wit Veferic aids, pmesent

i myﬁﬂixy@ﬁpylﬂletﬁyféélﬁll@s@t 5 #n h?@roféﬁﬂﬁégﬁégﬁ@o&% bk W t>/' ?tec?

Sﬁ]}@ he I nventi on. ariatro eqfu val en
foéxféz P%a P25 me maspesiwmstearatet hose of skil | . n the

art in light of the present disclosure, the draw ngs
ar{goq Ak c| alhsthprepaitia 3-(2,3 5-trlchloro-phenyl)-pyrazme 2,6-diamine

composition (17%) for a 25 mg dose and the osmopolymer hydrogel drug layer
composition containing 200,000 MW polyethylene oxide (72.5%), sodium chloride
(10%) and magnesium stearate (0.5%) are made into a bilayered tablet as follows:
first, 147 mg of the drug layer is added to a punch die set and tamped. Then, 98 mg of
the hydrogel composition is added and the two layers compressed under a pressure

head of 1.0 ton (1000 kg) into a 11/32 inch (0.873 cm) diameter, contacting intimate
bilayered tablet.
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[00068] All articles, books, patents and ot her
publications referenced herein are hereby incorporated
whyoocesssience in their entirety. EXAVPLES [ 000BG}/US2006/005076

Exanpl e 1- Osnotic Dosage Form [00070] An osnopol yner

hyCﬂ‘ﬂﬂgEl COTTDQSHJM €0 tfaE’lét Mﬁ&(ahijflet E'ﬁnah&lﬁ \Elul ml() % ii()Sa ﬁ form as
?@&I ed.as follows: first 127 1 arnmaceutli ca

"Shitist: 8 samipemeabls sl @mnoan@s@ pespared i w@nplgsntg 95
2, 850: 8loselghtc AVAEAS0.IPABE YL AfnSh a8 b o ﬁgog%egh&ﬁ%lle ol

glumchlorlde and 20 g ferrfic OXI
BEREY YRR GYHage meleqwas veight 3350 Th élﬂsol\ahg tht irgredients in a

ﬁ;ﬁ?ﬁ?&%@%@f‘%ﬁ% ﬁ?"?ﬁf@ﬁr@%ﬁ%ﬁ)%%% mtksfion o maked
I’*i‘ta prEnH@ngposition istpaygdoendpardeedund lties e
of biteRA%0a 1P AURE RUTHEY el ﬁg&gg I ght to produce a

honogenous bl end.  Nex atured anhydr ous

al IS lLend wth continuous
o )[-;(flﬁg’gi for %%i? gfhetsel%lpe e@ﬁl 85) é)elagferﬁ}@kg}ptdf lager drilled to
hyprovidy & 85 uan@.6¢ snma)detefide td cﬂn’taemﬁéi 303 3 FRfign Bb §REHy DDy razine-

R SR B i e AR Qeﬁaﬂ?@%@f °

prepamﬁb;gdmng Ifc&t4|8(hbuﬂs it ms:ﬁﬁcto%}mbi%mma% 'N;&%the_fiﬁseage

scf.een hﬁ al | o to dré for 20 hours at
fina &t }ief P8 &40 Y cygesumaisyiaum

c met hyl cel | uI ose 30 vvt % sodi um chl ori de, 1w %
ZI:bB%){om dé&xample 2y fedvispabosageFomnd cel | ul ose, 5 ny
hydr oxypropyl cel | ul ose, O 08 wt % butyl ated
hyl8f t ol uénd3, Samdﬂ@rozﬁemsg)-mmi GHdiaatimawatRepared as
peep

[ Q%Q(Z‘%)k% :Ht”'gls g glg?ﬁbe g%g%ﬁ% and cplggnﬁ%wgh éhecfpléqwlﬂ%components

c dhpsdPhoveing pmaenys bobtain tﬁécngecdmﬁ Izo3gket then:0Ss nopol ymer
hydrogel drug | ayer conposition containing 200,000 MV
pol yet lyrktdiead @otede (72.5%, sodi umchloride (10% and
magnesi um stearate (0.5% are nmade into a bilayered

tabl et 3as 3fsatibaue:prbhyipbyradddy mlaﬁgné e sH &8@% ayer i's

?ﬂgeﬂnggéﬁ %@%&%%@%n ?2 added and t e grams 'a ayer s
conpr esyedxReBImahPeaRIE © 50 grams

Sodium Monoglycerate 80 grams

Tartaric Acid 50 grams

Sodium Lauryl Sulfate 2 grams

First Bead Coating:

Eudragit RS 100 450 grams

Eudragit RL 100 450 grams

Propylene Glycol 90 grams

Talc 10 grams
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head of 1.0 ton (1000 kg) into a 11/32 inch (0.873 cm

di anmeter, contacting intimate bilayered tablet.[00072]
wab@elogdsayer ed t abl et for exanpl e i s manuf act UPEUS200€005076

a dosage formas follows: first, a sem perneable

wal | -form ng conposition is prepared conprising 95 w

% ose acetate having a 39.8% acetyl content, and

5 ifdo!%wpol y et IEBRdGiog%s ol havi ng a number - aver age

nmol ecul ar_wei ght of 3350 by dissolving the ingredients

in a codéhdériticheaphenyimyraziretphdiaming Waf Krgrims 90: 10

w:w c Ldid e a 4% solid solytion. The

wal | -foﬁr}frﬁ%ﬁgy%%%oése?w?%ﬁ is sprayed ont o%aQrﬁﬁalﬁsr ound

t he bi | Bydpewrepyheethydegiiuloss de a 42 ng seso paeabl e

wal | . [§%ﬁ)‘7 e sem perneabl e wal] ed,

bi | ayere tng%}/fogtg‘é?cser%tgser drilled to pr o§%)§ré‘mé 25 m|
(0. 64 nhgrtage iAkidce to contact the 50 grams

3~(2, 3, &¢I ro-phenyl ) - pyrazine- 2,6-dram ne | ayer
and thessoéliL[déﬂ;ug?l S(.;u%fg{ghe dosage form The ¥ 3mgual

sol vent is renoved by drying for 48 hours at 50C and

50 ative humdity. Next, the dosage formis dried
fuf@gﬁl for%fﬁodﬁpg%ﬁ‘%&%mé to renopve excess noi sture.
[ 00074] anpl e - Coat ed Bead Dosage Form [ 00075]
3- (2, 3,@%‘?’?%?91’?51?@11}3’#@}19@53- pyrazi ne- 2, 6-280granse  was
pr epar exthyceldeseri bed in US Patent No. %g%ﬁahém and
conbi nePd with the foll ow ng conponents in e

fol | owi 'Ry dsin el Wbt ai n t he Coat ed Béadrabssage
form First Bead Core

3- 3, 5-trichl oro-phenyl)-pyrazi ne-2, 6-di am ne 518
gréﬁ@siﬂ cr odhifdBgad Gaver cel | ul ose 300 grans

Hydr oxypr opyl net hyl cel I ul ose 50 granms Sodi um

Monog! Yd@sat-icBlorogrhansl)-Fantiag-2.6-dimiide 50 490 g s Sodi um

Lauryl ; First Bead Coating; EudragitRS
100 ZS (l)\)ﬁg}rofgﬁgtglhﬁe SfiiRe 290 grams

Hydroxypropylmethylcellulose Phthalate 100 grams
Sodium Monoglycerate 75 grams
Tartaric Acid 100 grams
Dioctyl Sodium Sulfosuccinate 5 grams
[00079] Third Bead Coating:
Cellulose Acetate Phthalate 600 grams
Ethylcellulose 250 grams
Polyethylene Glycol 400 150 grams
[00080] For each of the beads, each of the materials is granulated and sieved

and then admixed and agglomerated to form beads of reasonable size and robustness.
The coating materials are then applied to the surfaces of the beads in a range of from
about 1% (w/w) to about 25% (w/w). The beads are then combined to obtain the

appropriate release profile (as shown, for example in Figure 3) in the range of 5 to
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Eudragi t RL | OO 450 grans Propyl ene dycol 90 grans
Tal ¢ 10 grams[ 00076] Second Bead Core: o
wW@208/088854 t ri chl or o- phenyl ) - pyrazi ne- 2, 6- di am PET/53806/005076
grans Macrocrystalline cellul ose 300 grans
Hy d5aof eyt BEkNYS t@@b*/otﬁf%ese'é&cﬂée’aﬁﬁn@P@fo%% gf the Third
ycerate 80 grans Tartaric Acid 50 gra Fum

La@F% Sul fate 2 granms [00077] Second Beaﬂ ICoalt: nlg

dro ro Imathlcellulose 200 grans Ethyl cel | ul ose
Hy Xép P y atr® Nosage Hipfd 100 grans [ 00078]

Th d Bead Core:
E@O@] g tr |3e(r2L3oi-mcphmqyﬂe)1ylp>pyxazmae 6difnie 34 pepAddas

or)l(ﬂy@g(r“l% g}%{%ﬁ%ﬁh l%'glg b é“l% tﬁ%%ll@}v%omponents

SomltbcnfoMbwmglaymentate 75 grans Tartaric Acid 100 grans
Di octyl Sodi um Sul fosuccinate 5 grans [00079] Third
Bead c(m(z NHichRId-PheASB-pheshabs-Bihha! at@o%ﬁ% gr ans 0
Ethyl cel [ ul o §f5)0 granms Pol yet hyl ene @ 400 15
gr ans el(?ﬁ ﬁsfa ) each of the beads, eachoiﬁramhe

mat er i aMfcd naRetdisgd and sieved and thgn.adm xed
and ag% 0 c?yastgied to form beads of reasonab:%{ea Si ze and

r obust 191.5 grams
Methocel K100LV 33.5
Magnesium Stearate 6 grams
[00083] The components are then sieved using a Russel-SIV equipped with a

20 mesh (850 pm) or an equivalent sieve and mesh, and deposited into a stainless-

steel blending container.

[00084] The 3-(2,3,5-trichloro-phenyl)-pyrazine-2,6-diamine, lactose,
microcrystalline cellulose and polymer are blended for 15 minutes using a suitable
blender, such as a Matcon-Buls bin-type blender, a V-blender or equivalent. The
magnesium stearate is then added to the mixture and blending continues for

approximately 2 minutes.

[00085] The lubricated blend is then compressed using a suitable rotary tablet
press, typically a Fette 2090 or equivalent to obtain a tablet with a release proﬁle

similar to that shown in Figure 4.

[00086] Example 4 —Dosage form with Ascending Profile

[00087] The dosage form comprises 3 contacting layers of bioerodible
poly(lactide-co-glycolide) with each layer containing an increased amount of 3-(2,3,5-
trichloro-phenyl)-pyrazine-2,6-diamine. The layers are compressed into a laminated
table-shaped arrangement with a single opened surface to expose the layer
containing10 mg of 3-(2,3,5 -trichloro-phenyl)-pyrazine-2,6-diamine with the

remainder of the tablet surrounded with nonbioerodible copolymeric ethylene-vinyl
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The coating materials are then applied to the surfaces

of the beads in a range of from about 1% (ww to .
wW@b@anss5 (W w). The beads are then conbi ned POT/OB1086/605076

the appropriate rel ease profile (ggl/shfvm, fg_r exanpl e

in 0

Boad, o el PR R SR opl a4 gpstanty

t h&CIR35ing dese 9 drugoperdine :shom, dorxamplatin FiguBosage For m

00082;

3- (008815- t r | Exalnptecd (Benmtic)logage forinne- 2, 6- di ani ne was

prepared as described in US Patent No. 6,803,464 and

conbi nedompdsitionioé tHe@kiotd lagerconponents i n the

foll ow ng anounts: L -

3- (2| 3, ®ohtitedk Or 0- phenyl ) - pyT azi ne- 2,16 Ui me—245

rant "L aehemoleht Rk NI B03, G008 ey M O OCEy 3¢ attine
gel (] osgéglgegr arrsel\/bt hoCel 3191 5 grans I\/Et hocel

K OOLV 3 CHEISR! BSP, P abGy for™ & T O0QRPT Fhey
G A e B S o A A MY Wiy

QHIII val
TATT

th
Vrrlesh daMJg gS?LngdSIe%r&te FEEE B i essstleel 08T endi ng
ot ey Sl

3_(25“ ”:BIHT IFE ;J] (—Mﬂ\lﬁql)\ pyrazine-2 |6- d9-8% ne,

| act ose, mcr ocryst aI line cellul ose and pol ynmer are
bl ended for 15 minutes using a suitable bl ender, such

as a con- Bu e bl ender, a V-blender or
equi val eﬁ’ilpos‘?‘ﬂ ﬁgﬁﬁ’%‘g M'stearate is then added to

t he m—x an bl epu= ng continyes for appr oximat el V. 20
m nu 'Cu 00ag8Ss The ubr Ivaf ed bhlend is fth A)
Corrp © d% N3PQ 308KATG t apl et press, 89.8
t ypi g oheryhpyrezne-2idiamting o obtain a | 5.0

t apl PYIOn® r el ease profile simlar to that shdwn 5.00
Fi guuc e Nagnesimgiparpte | Bh Bur, JBoSegetable Spureéd) h 0.25

Ascending Profile

Composition of the semi-permeable membrane

Constituent wt %

Cellulose acetate 99

Polyethylene glycol 1
[00089] The osmotic layer was prepared using a fluid bed granulator. The first

two ingredients were placed in the chamber of the granulator. An aqueous solution of
the third ingredient (povidone) was prepared separately. Heated air was introduced
into the granulator to fluidize the mixture. The povidone solution was sprayed onto
the dry ingredients and the resulting mixture was dried to a water content of less than
3%. The granulation was milled by forcing it through about a 20 mesh screen and

then mixed with the magnesium stearate and butylated hydroxytoluene by dry
blending.
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[ 00087] The dosage form conprises 3 contacting |ayers
of bi oerodible poly(lactide-co-glycolide) with each

wo agoef088sent ai ni ng an i ncreased anmount of 3- (2, BCBUS2006/005076
trichl oro-phenyi)-pyrazi ne-2, 6-di am ne. The | ayers are
conmopsised i THeGirds doAia Bebr WAl bRy SEARER: ﬁﬁ% ROGRIENY
W th i ngl e gpened surtface to exp osetI!1
c omgaq%}ﬁnﬁdp é;yr&ie@pr The povidone was dlssolved in ethanol and then sprayed

3- bito ey Eﬂg%@lhéﬁfs%fﬂfé%@iﬁ%lm?éﬁra@ﬂvpﬁggd Gy gsmtﬁ]l% granuﬁtlon

t he rg_mal nder of the tablet surrou
nolBf Gt pmbisntcopditignsavemight. h@he@l\femialtlmy Iwa&milbtl by forbiag it

| ajteih Whilt 220 ARER HifednIng 91@1? LAy HGHEE ﬁl%én Slum sicarafe. l@/gdry

corresponding to a constantly increasing
ovBEndingre as shown, for exanple, in Figure 5. [00088]
Exanple 5 - Gsnotic dosage form Conposition of the

os[movey | ayeame t&OIHAS %fe%m%ees%elaqntg e el a&B 6%/61 pregsat a

Conposition of the sem rane
oswelghfgaqlchg,@(rug,\}gger@pggm yerof il 3g The fesuliiog bbkdts were then coated

gr R4k i tsehi- a
the ¢ har?b@fglr p%ﬁg?t{l}éeﬁlglﬁlg%u i a{}% h %%@rg& ﬁlg\cg%sreg eﬁﬁ?’l? grr\’v Ogk64
t h@mtl?ﬂ averhdniliediieeach @pﬁi&d Cdmm)ng\meqhampai ieitl. The resulting

SRt T duced into
uﬁla?J g)flet%l %Fﬁe%?ﬁ yA-R41 ﬁe mext cdeleg gat E)B(/ﬁa‘ﬁléﬁﬁ?ms was
s o¢<mtrp]dmi byetbe weighiyod theasainbpérieatsds yeinB@ARE thaBRispPRA tb R
reéyllé 9, Hixtur e was gri ed tlo, a water contentp | ess
t et of¥es DIERAPEHET S R ?Hqﬂl()éﬂletseﬁumg@laﬁ@aptoﬁle fora
t heinglgyosa fardhe £0 R dosagH oBA wmsa«m%m&hsﬂanéﬂs XS Pk 6
magnesi um st earate and butyl at ed droxyt ol uene by dry

bl endi %QOéoth dr cor%t ai ni ng | ayer was
pr epar ingredients in dry

bl ender. The povi done was di ssol ved in ethanol and
t H@W%b r ay ed-(aBSdriettieroehynyi gy exitice)6-diawtiid i6 plpho@as

I ti on was
dr i e lbg{i lda@ %ﬁlﬁ%g)oﬁgﬁfﬁ%ﬁ 8@5&?@@1 H‘F&é 1yria% eamongHs
vvaB thej fblllce’dng)ymélmts:uo btairt tht oatedPread Dottge fordd Mesh
hen m xed WI th the magnesi um stearate by

dry E?en ng rs_were conpressed
into tabl et s %m %S’nyifp ‘)é%“sz GuiaiRgei ght  rgrens

of drug | ayeE %S I ayer of 1.2. The resultingd20grams
tabl ets vvereH{ f] ﬂ : 8 grams
droxypropy cellulose 10 grams
First Bead Seal Coating
Hydroxypropylmethylcellulose 16 grams
First Bead Enteric Coating:
Hydroxypropylcellulose (HP-55) 90 grams
Triethylcitrate 9 grams
Second Bead Core:
3~(2,3,5-trichloro-phenyl)-pyrazine-2,6 diamine 80 grams
Sucrose spheres 800 grams
Hydroxypropylcellulose (HPC,LF) 8 grams
Second Bead Seal Coating:
Hydroxypropylmethylcellulose 16 grams
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with the sem -perneabl e nenbrane in a pan coater to

the desired weight. Two 0.64 nmmholes were drilled in
we@awh/08ssat ed core using a nechanical drill. ThRCT/US2006/005076

resulting systens were then dried for 2 days at 45 C

The rel ease rate of the systens was controlled by the

melght of the sem -perneabl e nenbrane that was applied

tabl ets and _.are sho in Figure 8 A simulation
‘i“ﬁsﬂr esul T ARFOAT Thehge % B riyog is Gfbolyed imyis atetoe:O6%
t heth51@>lmg> Q&tﬁ@% Hifi fellic®
e D 5 0 T

? ‘? %ﬂt‘% ﬁlﬁx é‘fﬂrﬂeﬁe épfﬁrf’én yhy diye pepsed-rpheresare thenisend coaged with
pr Bﬁab}@@r@)?lnﬁ’&ﬁﬁédllb%ge (HPMS. %E%ﬂgt lﬂgds a§'e §%ﬁeﬁ%ﬁ1 #0d enteric

conbi.ned W th | ow ng
f oPPAHE rg&egﬁ%qh?%SI?‘@dOEb%$W°@%ead® alteeidechabbldDeaagﬁqe coating

f Ofiterifs bftthdBORd héa%% fth
3 2.3 5-trichloro-p e su 3ces§>/r a%})%aéis itZ w%light %. "Jéhestﬁzads are

Cagplineskia obiaisctic w@rmnamre@sh procﬁcm (asibtose, Br graaic in
d Seal
E”oﬁf{gf‘m @%ﬁlﬁ,ﬁﬁ‘gé pISORSE o B0R P B4 PP shcRtara. The
ek heads Alowda

Beq0 amgrtla]-@xxglw mbepelepyd fodlbived Bp € sustdRed Blease
90 dGBE r ans .S ead
2 %ﬁ{teﬁﬂi %‘31 %k‘lgs't B d ny et raéeﬂf?fzﬁ g 1S SﬁOnggl Figure

? r d$hrtﬁim91@tusrpf¢eﬂes)la§m@ cgigaﬂtﬁatllbb( dcsrwsycﬂfdmgyb 64 deleh RS 8te
ond, Bead .Seal . Coat i ng:
F&gfg§§gfgﬁﬂ{%%%ﬁéﬁ@1FFHP%%@ reg}]ams[OOOQS] For each

of the beads, the drug is dissolved in 25:75 acetone:
95% '
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et hanol along with the binding ingredients (HC 55,

ECl O or HPC LF) and then spray coated onto the sucrose
W@ pive/sssi4 The drug coated spheres are then seaPCT/U81006005076

wi t h hydroxypropyl nmet hyl cel | ul ose (HPMC). The First

Beads are coated with the enteric coating, dried and
W t g i?ved. The Second Beads are dried and sieved.

terials are then applied to the surfaces

of the beads at 2 weight % The beads are then

conbi netl t 0 Hkisifedrdleasd Bk EPIoHA SN ﬂir%aass%bﬁft&%d %;gg/&&s
de.shomn for exaq;le I n Flgure 4) in the range o 0 Of

YIS pRpsin thdpsacedRun Sidiegive forrodde sistrined agleass fe ableasoaizbut

8hobeads allow for an initial dose to be rel eased

foll owed by a sustained rel ease dose facilitated by

the first beads. Release rates for these beads are

shown i Fi gpe QustdinedBiedsB gosagtg‘fbinﬁtok‘ nginf % ';thxlg& t?!:e g‘(%ss%n?e form

is f{;eoncentrati on correspondin IS release ra
€

Riévedp Prayidg susidjeedyeleassdertnt legstshaun?2 hourki gure 11. WHAT
IS CLAIMED IS: 1. A sustained rel ease dosage form

conpri §3.ng & Sifafed baMaSdRYFAR I Eontl sk é%tshyﬁitd@é@fz;ﬁhe
.the dosage formis effective to pr VI dE ‘sustain
derivaflyqwlerein de desage Soran is sffestive ® movdsa plasmaprefikus steddy stite

whertRl GASCCARSIEASs Hgk B QfiaiGh3i M 1 wherein the dosage form
is effective to provide sustained rel ease for at | east

about %@ hog%s. 3, A sustained rel ease dosage form
conpri $t ng a & SHs&ned iglease posagefore ofidpimy hwhereinvkeedosige form

is effedtBedOpaYRe b Q& drder AlsE@idn\Hoti1O fo%%gély%ﬁ%)ﬁp% Qtfo%% lil urs.

profile at steady state wherein n"is 1ess an
or equ%l to E. 4. . The sustained rel ease dosage form of
cl ai m P whel 8 fPstinsd gesgdosres fovm of @pimet wherein the dosage form

is effpetive itelRrotide @ Lo QFdbe HissHI SRR pH10HveR, ?Eﬂiddeod%p gcf SoRE3d Rfrs.

of up to about 24 hours. 5. The susfaine ease
dosage f or f clai wherein the dosage formis
~ effect e ?IER%?“S{?}“&@ feieai% Q5285 fgEn ofglaimol wharein therdesage dorm
is effeatize taprpeitié o GrsobradPdibRLALR Hite R a BHIF u? to 2588t 24 hous.
sust ai ned rel ease dosage formof claiml1l wherein the

dosage formis effective to provide a first-order

di ssol at i onThéduetafned refeaReddsEd Bfm Si14iR (f\g{iﬂ;«%i?n ?hé J&Q&é@ Yorm

. (.. The suystained rel ease dosage form of
is effearll&a Iq Q{oYlaeea ggggrélgr digspption rate for a period of up to about 20 hours.

8. The sustained release dosage form of claim 1 wherein 2% and 50% of

the dose is released following two hours after exposure to an aqueous environment.

0. The sustained release dosage form of claim 1 wherein 10% and 50% of

the dose is released following four hours after exposure to an aqueous environment.

10.  The sustained release dosage form of claim 1 wherein 20% and 80% of

the dose is released following eight hours after exposure to an aqueous environment.

11.  The dosage form of claim 1 comprising an osmotic dosage form.
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Is effective to provide a first-order dissolution rate

for a period of up to about 20 hours. 8. The sustai ned
w0 edoeasssiglosage form of claiml1l wherein 2% andpEDUSN6/005076

the dose is released followi ng two hours after

exposure to an aqueous environnent. 9. The sustained

r el easelzlosalfie dosdegdtsiin @c&ii@lboiﬂbﬁiiﬁ%@m&@%d@é‘a%e 238 of

the dose is released follow ng four hours after
exposure, to uequs Lronnment... 10. The sustai ned
rel eas e%d 0s alg{él“ (%garg?n%gfn Oglrg!?i"ﬂw? FORRERS %C%@Bbiﬁ??dd%@ﬂ%féﬂm-
the dose is released follow ng eight hours after
exposur Bt o Aamethqd éousatbrpd ceotmateatvouslsysterhligsoflies e@prising

dmiBddn e ' ri.sing an osnobtic dosage form 12,
S o ] 00 RSBt e P bR e
derifagyen 13. The dosage formof claim 1 conprising a
coat ed ad ~dgsage farm 14. A methqd for treating a
central pj‘rf:er voﬁéneghfgtogﬁ\a’é‘? i%WhﬂF‘né%FBW@TWPIIePSY- ‘
adm nistering to a human subject a sustained rel ease

dosage ¥or mAomethod fdngbat&r}]gtpeﬂbhtaylﬁcﬁﬂédg&r d@rgbﬁ/smg' Aehinidtering to
' 4 rein the disorder, is i
@ P RSt Blnel B kg B0 i by efteive

amogit 9be slstitutedpyiaginaderadtivani st ering to a human subject a
sustai ned rel ease dosage form conprising a
therapeytic f Lyve unt cof ..a substituted
pyr azi ne de?:h\g/éjteﬁl\?gsf;élé% lléﬁgl?e gt H’c?éhsé’fd%& fSaSFlﬁ?ti‘ilgom the
grouprenseting ethdrudiisloreior nasralgloeatdth dyskifesiReofpRidp tachyphylaxis

to L i St s b nduced or. natural ly, occurrjng .
o LSO St Bl S BTG Bt Brmetiog SEesemih? disorders
assogigtedawitle nturpdegéigrdiive disorders, fitpsayaslh, aduts @ﬂidjﬁ‘fr&]ic_: {)aﬁn, migraine

L.as car. cognitive disorders associated w
andxﬁgﬁﬁg%l'g%ea#égat ive disorders, fibronyal gia, acute and
chronic pain, mgraine and pseudobul bar affect. 18.

The netlBod dhe wethbdmfl@aimhisrveticreit the dibbsief @ eéledt&d from the
. h roup, consi sting of  unjpolar
gm?%gﬁ?%@g%dooft} I’anlgé:lz%)r &%%Ir%ss&?élpplgglg ’reSﬂ(gr}, g}ajqﬂ*élﬁyrg%sgfle\yl@order,
positiye gpd n@at;ivemgmiptdms&)tf aczlﬁlzolpE@ﬁihj pb@tt tEati® ﬁ?eg@iyndrome, actute
. ; reni a, po raunefi c stress syndrome, acute
manif b AR S DN e BBk G e migrmtisksxplosve o

distuptrediisotdes, siotide dBorderstRpitivd @ﬂié)}:&ﬁ%j@&iiifcﬁ)h%ia, lt)o_rderline
| soraers, cognitive

persogélﬁgggér@\c/rg?tgeg@% g%{?ﬁ;désﬁ? I{,% Béh%l’ém ang gubstance abuse.

19. The dosage form of claim 1 wherein the substituted pyrazine derivative

is 3-(2,3,5-trichloro-phenyl)-pyrazine-2,6-diamine.

20.  The method of claim 14 wherein the substituted pyrazine derivative is

3-(2,3,5-trichloro-phenyl)-pyrazine-2,6-diamine.

21. The method of claim 16 wherein the substituted pyrazine derivative is

3-(2,3,5-trichloro-phenyl)-pyrazine-2,6-diamine.
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personal ity disorder, attention deficit disorder,
al cohol i sm and substance abuse. 19. The dosage form of
wWG@e b@cosgB1mwher ei n t he substituted pyrazi ne deriREL/USE06/805076
3-(2,3,5-trichl oro-phenyl)-pyrazine-2, 6-di am ne. 20.
The met hod of claim 14 wherein the substituted
pyrazi n&.derA d@aage/ﬁ)rm $or maintaining the therapeutic effect of 3-(2,3,5-

S L AT RN
(2,3 ,ﬁynaﬂom@hel@ﬂ)-m&lﬁzmbez 6-diamine in a controlled and i increasing dose gver about
]2t°24é? 5-trichl oro-phenyl)-pyrazi ne-2, 6-di amne. 22. A
LS f or m f or mai nt ai ni ng the therapeutic effect of
3-(2, 3 5- trichl oro-phenyl)-pyrazi ne-2, 6-di am ne
conpris3ng erein éhe dosage formdelivers the 3-

(2,3, 5-4r i cHigABsa8s Epmof CBWSalehPéel;z thg-stbstiititerepyiravine
derivainé IsQblb@el g therg%whﬂamg%% oM E M??@%M%dth?%%%tabolites

3. The dosage fromof clai'nms erel
Of3§§gé%??ﬁ?@ﬂ“ﬁ?ﬂhﬁﬂﬂ@n%%ﬁﬂ%@ﬂmwe is selected fromthe
group consisting of the M, M2, M, M4 and Mo

nmet abol i tes of
3-(2,3,5-trichloro-phenyl)-pyrazi ne- 2, 6-di am ne.
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