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Bl Cl FADI NE FORMULATI ON Cross- Referenced To The
Rel at ed Provi sional Application This Application
clainms the benefit of the U S. Provisional Application
60/ 399, 852, filed July 31, 2003. 5 BACKGROUND OF TILE
I NVENTI ON [ 001] The conpounds of the formula H3CH
and its salts are anal gesics that are not :
narcotics ( that is, are not norphine-like in action
). See 10 U.S. Patent No. 4,231,935 and U.S. Patent

"No. 4,196,120. The conpicmasnefroraiuagoy! | ncl ude

bicifadine, In adntnlsterlng the conpound of formula

Ito produce Qrage=Refere Be Reln@ :

adm ni stered_in such a way that there is avery rapid

and strong OXSEPPisptionslaimsfhe herefifiof Ball@. ProvidonslAgbliativad

mai nt en c ity through the presence of
A0S it Ao Cent. In

t hi s conpouh d system of the patient.
t hi s515 gRRRARH ﬁ*ﬁﬂﬁ“&m: N<ept free from pain.

This is especra th patients suffering

fromacute mmuzm@hﬁ@mm%%ﬂé i,er maj or surgery and

during recovery. It “has been esired to devel op an
anal gesic and a nethod for delivery that will t f
rapidly relieve nodergte—g rerepai n when
adm ni stered and wi |l nai ' relief for |ong
periods of tinme. 20 SUMVARY OF THEM-ARVENTI ON [ 002] In
accordance with this invention, wethave devel oped a
dosage form and a nethod for dellverlng t he compound
of formula | or |ts salts fomditeseltevi ng pain  which

ui ckl aln m, ni stered and nmi nt ai ns
qul Yarb SJFig? ios thatap e tdaa.:fotmsfel £ is, are not morphine-like in action ). See

this re
10 U.S.Patent No. 4,231,935 and U.8. Patent No. 4,196,120. The compounds of formula

‘Tinclude bicifadine, In administering the compound of formula I to produce
analgesia, it is important that it be administered in such a way that there is very
.rapid and strong onset of activity followed by a sustained maintenance of this activity
through the presence of this compound in the blood system of the patient, In this
15 manner the patient is kept free from pain. This is especially important with patients
suffering from acute pain which results after major surgery and during recovery, It
- hasbeen desired to develop an analgesic and a method for its delivery that will
rapidly relieve moderate and severe pain when administered and will maintain this
relief for long periods of time.
20 SUMMARY OF THE INVENTION
[002] Inaccordance with this invention, we have developed a dosage form
and a method for delivering the ccmpqund of formula I or its salts for relieving pain

which quickly relieves pain when administered and maintains this relief for a long




period of tine. In accordance with the invention it
has been found that when the conpound of formula | is
adm nistered in an effective anmount to relieve pain
utilizing a dosage reginen of from about 25ng. to
about 600 ng. once or twice daily in an oral unit

SRR AL MinC ?t?éHd%gwﬁﬁ thd $neNEBAS %\q&f{?eé a rgrﬁ’%gé&fhen the
AmpdiRd P | RladnhiRsBb& il aRbfibdtRe unt /él Qe Baitf utilizing
dYo¥RjedRtigirRén bhRoMOMRAR A5nRY) to Abodt ERRMPBORH 'o?%rc)é aily in an
@ECaRt 63ayeCrafm icohtamiith BE QIS @AIdsitidn his Antourt BY tVeE&Rbound of
fofmuii € of iteTpalg 400 ©6%aby MY HeOdipd¥RioRY bf a pharmaceutically
anekptablesearsiboand dloaaabottl 5%xtoves% Byhweight bf e avdpbdigon of a
hydroxyeropyh gredtilil eetiuldss peove eclease riutrixs vty thelaas® and the active
ingredient dispersefl iin the sioweeleasd makrix. pr esent i nventi on

t her elniafirpraspeetead thesprasant dfventiandhpress piovided congedfre cagnposition
opigninbion gput 3580B0Ryngoef am agtivel ingrediegt eelieetad from the group
copsigting« arcpiRpyndof detopnulaonsi sti ng of a conpound of

the formula HNC N L ora pharnmaceutically acceptable

salt, a pharmaceutically _ acgeptable carrier in an

amount of from aboyt 409 50%.0f ~wei ght of said

conposi tion, and from abv oto B0% by wei ght, of

sai d conposition of, a hydroxyproyyt nethyl cellul ose
hydrophilic slow rel ease polymer #atrix, lin the

manuf acture of a medi cament for reducing painin a

pati ent, wherein the nedicanent is suitable for oral
cxa@rpharsbcaiticatly acoegtablei salgr alphdosagatibsiynacegtabirecaiier in
adcardountidf fromszgeat 46% $o B0 %dfeveight obshid normpasitiangand frommabout
16ty 505 bymeight ofisgid compasitiercoina hpdrperomyf metiyl pzlleksat
hydroshtlic slew release polymerovatrid jn theunanufectare dbs ayedicdroemt for
redwuging PriNgnz eYigpbyiheren theomedicamant is suitabittonorat sdministration

i 8 ¢infgral gosage faEnapd whergin &gidait dospae tseitablefpt administration
i apccionwicerd 3ay- of a conpound of the formula HNC 11

In a second aspect of the present invention, there is provided, a unit oral dosage
form comprising a composition containing from about 25 to 600 mg. of an active
ingredient selected from the group consisting of a compound of the formula

¢
H I -




2 or a pharmaceutically acceptable salt, from about

40% to 60% of weight of said conposition of

pharmaceutically acceptable carrier and from about 15%

to about 50% of weight of said conposition of a
or@yﬂfaﬁﬁé(ﬁuﬁ&ﬂk( ab&ipitie S5, FrohQBButIEE R4YY, bEWSHRW said composition
of pRh@RZeuRal IWéB%é {8Bi lchitier ARt fsih AbSARSS, tWabBut%Ochfr ight of said

congioettibn of ah pﬁcﬁﬁgﬁnet Véﬁﬂhlb@é‘hydrbﬁu!ﬁ: diSw RIIESRN R matrix.
phar maceut i cal osition conprising: a

-deter unt of an act ve ln
Ingg?cg qneg wi r"‘b&f\'rg a@B nt \{_ﬁj <£% harmaceutical
o%)ﬁ? %é%}m) éfég PZ %ﬂg gédga?qe aq\ﬂlér?téa&an agv ing nt selected
fr reIredse 4 ehicle. In a fourth aspect of the
. vention, there is provided a pharnmaceuti cal
CQMpos C QM. ising: a pre-determ ned dosage
‘ i ngredi ent selected froma
s a1 HBC N H and pharmaceutically
acceptabl e salt ereof; and a sustained rel ease
vehicle, said dbnpbsition fornulated in an oral
dosage form having a sustained rel ease dissol ution

oot fEa Bihocamiap B Bl Pefesangl dUings reosse vefictsc
wher ei n bet ween about 9 2% 17. 7% of said conpound is
Inzpidt Schet rdhe peSBRL Rrerliehs ks s prRuded uptirdaentgalgompositon

copfpaisimace pid- @@tém@iﬁwdssetge@molmoamn &4tivg ingRedient selected from a
1 ned, dosage anount of an active ingredient

- det
C%%é'eﬁeg%p L conpound of Formula |

e
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H o
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~ and pharmaceutically acceptable salts thereof; and a sustained release vehicle, said
composition formulated in an oral dosage form having a sustained release dissolution profile
using USP1 abparatus, 20 mesh baskets, 75 rpm, 900 ml phosphate buffer pH 6.8 £ 0.05,
37°C £ 0.05°C wherein between about 9.2%-17.7% of said compound is-released within

approximately 0.25 hours.

Ina fifth aspect of the present invention, there is provided a pharmaceutical composition
comprising: a pre-determined dosage amount of an active ingredient selected from a
compound of Formula |

HsC
N

and pharmaceutically acceptable salts thereof; and a sustained release vehicle, said
composition formulated in an oral dosage form having a sustained release dissolution profile
using USP1 apparatus, 20 mesh baskets, 75 rpm, 900 mi phosphate buffer pH 6.8 + 0.05,
37°C +0.05°C wherein between about 42.9%-57.4% of said compound is released within
approximately 4.0 hours. '
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H3C H 1 and pharmaceutically acceptable salts thereof;
and a sustained rel ease vehicle, said conposition
formul ated in an oral dosage form having a sustained
rel ease dissolution profile using USPl1 apparatus, 20

, . ate buffer pH.6.8 "
G SRIFAGLE ot ind eheS RN of 1 PiaR e 2. F5n8taich Samposiion
cosmprtsingo aporrdeternined desegedamaurthbhian agtive ingreditst| sgletted from a
c d of Roliidy S| Xt h aspect of the present invention,
t here

i'S provided a pharnmaceutical conposition
: e-det erm ned dosage anount of an

salts thereofw. ard a sustained rel ease vehicle, said
conposition fo lated in an oral dosage form having a
sust ai ned rel ease dissolution profile using USP1
apparatus, 20 nesh baskets, 75 rpm 900 m phosphate

o0l o 3 9 L0480 B e
comggsition iferatuiatyd b2arforabdosage formehasingens Ustaisqbleast disselution profile
o] 0S80k A s LI TGRS Sy RURRTIGRH 58l 005,37
-+ 0.8hthiwhersin betwaen abautiéd %D 9% ofswadic cdrapbunddsreteased within
appF&ﬂRQt%M 2.@R0Lﬁ'g.r milal HCN H

In a seventh aspect of the present invention, there is provided a pharmaceutical composition
comprising: a pre-determined dosage amount of an active ingredient selected from a compound

‘of Formula |
)
; N

and pharmaceutically acceptable salts thereof; and a sustained release vehicle, which following
administration of the composition to a mammalian subject provides a maximum plasma
concentration (Cmax) of said compound in the subject that is less than about 37% of a Cmax
provided in a control subject after administration of the same amount of said compound in a
rapid release formutation.

DETAILED DESCRIPTION

[003] This invention is directed to a new unit dosage form and method for administering
this dosage form containing the compound of formula | above or its salts to reduce pain
in patients suffering such pain. This method produces a strong, rapid onset of relief
followed by a sustained maintenance of this relief for a long period of time. The unit oral
dosage form of this invention is a sustained release composition containing from about
25 to 600 mg. of the compound of formula | above or its pharmaceutically acceptable
salts, a pharmaceutically acceptable carrier in combination .with the hydrophilic
hydroxypropyl methyl cellulose polymeric matrix. In accordance with thjs invention it is
found that the use of from 15% to 50% by weight, preferably 20% to 25% .by weight,
based upon the total weight of the composition of hydroxypropyl methyl ceilulose
polymeric matrix produces a controlled release formulation of the compound of formula |
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and pharmaceutically acceptable salts thereof; and a
sustai ned rel ease vehicle, which follow ng

adm ni stration of the conmposition to a mammal i an
subj ect provides a naxinunlplasna concentration

%gﬁﬁ %SH?QE sai d co éﬁ‘ﬁ% KE;he su eCtl%{wttha%Q@:rqsl)qod Syf]t:;g“nfffthe
rﬁ{%igé gﬂ’%% Rag‘g@%ﬂ&ff?% a8 feae%eaﬂsr-‘%a@%%flosn Yacdbrdance wih

TAI LED DESCRI PTION [003] This invention is directed
to a new unit dosage form and nethod for adm nistering
this dosage form containing the conpound of formula I
above or its salts to reduce pain in patients
suffering such pain. This nmethod produces a strong,
rapid onset of relief followed by a sustained
mai nt enance of this relief for a long period of tine.
The unit oral dosage formof this invention is a
sust ai ned rel ease conposition containing from about
25 to 600 ng. of the conpound of fornmula | above or
its pharmaceutically acceptable salts, a
pharmaceutically acceptable carrier in conbination
with the hydrophilic hydroxypropyl nmethyl cellul ose
polynmeric matri x. In accordance with thjs invention it
is found that the use of from 15%to 50% by wei ght,
preferably 20%to 25% by wei ght, based upon the total
wei ght of the conposition of hydroxypropyl nethyl
cellulose polyneric matrix produces a controll ed
rel ease fornulati on of the conpound of fornula | 2b
above causing an initial rapid release of this active
ingredient in the blood systemof the patient to
provide an imedi ate relief of pain and thereafter
mai ntai ni ng a constant slow release of the conpound
of formula | above for/an extended period. In
accordance with this 2c invention these beneficia
results can be achieved by the adm nistration of ora
unit dosage formonce or tw ce daily dependi ng upon
the severity of the pain.
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[004] The conpounds of Formula I include the cohpound
bi oci fadi ne and various optical and geonetric isoners

“thereof. The isonmers may be in pure formor 5 may be

a m xture. The conmpounds of Formula | include these
conpounds as well as all fornms of these conpounds.
[005] In accordance with this invention, the conpound
of formula | above or its salts are adm nistered in

an effectiye anount to alleviate pain. |In general oral
dosages m?ﬂefny‘?“rtg‘i‘?? EFBBQ?FP’G?‘“ES %0 Pacaghieved %Eﬂﬁ@mggﬂﬁ@ﬁ lfpry) unit

day are ver the .10 anount, of the conpound of
f or nul adl#:?gg ?dnfl{agceslé e Fﬂgtdﬁgn‘g'fgﬁf"’“lﬁﬁ S?Veﬂ'é'é’@i? Fihe

adm ni st er eghoyyl b, tent on.t

amount of pg]iz_# an%%g&\%é%fgﬁrtﬁ_u%? [n?‘ ﬁdg%ﬁg ?Oglﬁ‘{h%%gi"eoﬁm
cour se REaBepfearthd bRmbeiseHhkYsthedoR MhSisbrnAE B in o form or
acute pain which results frominvasive surgery, for

- exanpl emayite ajmdxtiye SThebanmohils 6 Binfla Tiddinge Bés@bonipBirds as well as

dosage formtw ce a day. On the other hand, for pain
resul t i fformseffhespermrowndhes, dental or 15 minor surgery
once a day ﬁ?ﬂ] Elqistrati on of this oral dosage form may
be suffici el Hacotapes it fisinigntion teisprpoupd af faringla | atiovecr
oral unit .dosage form contajning the conpound of

f or mul almlsalaﬁ‘aF%F“%s?tggnglﬁF ?ée%"ﬁﬁm?g}@t to lfeviate stin 1o gengr! gl
dosage Qfa.id PR hther once or twce a
day. For patients o%@'%?%krﬁxg%bgﬁt? b Eéﬁ%ﬁf P2 Foney e Kle
uni 10 or ddount OEEE bR BEfEARY 8 st i 0 mg.
to about 600 ng. (I:Jan beouti [i zleé, w%ﬂmz%?g%égébgs of .

about 2@finistredBQl degend hei Inge GRAGR & hitouR @k £R%he welbhfof the
oral unit dosage form | _'r can be adm nistered once

or twi detiest zad gt copey belsegest tp thie physiviel’s jodgmet Featite phORRh
weight is below 60 kg. an oral. unit dosage form
cont ai TP foPgHYesiBR ety Sfon Ayans, i s best to 2d@inisterghis oralnmib dosage

i B S bR e L
I nv@nt i Bhor o ; that t bepeficial 25
results. arr édr%ec | 2?/%%? F %E%ﬁmtoa%sﬁgg‘ﬁ%ﬁge {oFfR may o suticion.
hydr ophi hdcgidambeOvith 18l BAa8onDBL ¥kt do’!?’age form containing the compound

of formula I and/or its salts can be administered at a dosage of from 25 to 600 mg,

either once or twice a day, For patients of from about 60 kg. to about 80 kg, unit oral
dosage forms containing from about 100 mg,. to about 600 mg, can be uiilized, with
20 dosages of about 200 to 400 mg, being generally preferred, This oral unit dosage form
can be administered once or twice a day. For less pain and for patients whose weight
is below 60 kg, an oral unit dosage form containing from about 25 mg to about 200
mg. can be utilized either once or twice a day depending on the patients needs,
[006] In accordance with this invention, it has been found that the beneficial

25  resulis are achieved through the use of the hydrophilic slow release polymer, .




L

hydr oxypropyl nethyl cellulose. It is this hydrophilic
pol ymer which allows the inmrediate onset of relief
foll owed by the continued mai ntenance of the active
ingredient in the blood streamof the patient. The
hydrophilic slow rel ease hydroxypropyl nethyl

cellul ose polyner that is used in accordance with this
5 invention has a viscosity in the range of about 100
cps to about 100,000 cps. GCenerally the hydroxypropyl
net hy| WEpPERE seiy] oplhiase T this hydspbilip pafmer whigh dlawetha

i ity in the papge of f bout 15, 000 t
about BBt e LIty Bxssturmiumotlsdtiyi s
h e T t.ent e L |
dosage Mot df R Bk kel e BB B Rits 58 o
sur f ac ewyda mbBL celtuldde fhel thiRis R Y B orSh @il ath
e

hydrate to forma gel layer. The solu nature of the
act bve iivagios s viscaiyin 6 raage of Moiiti1 60 opb te'abbut oy tfae
external layer of the tablet. Thereafter an expansion
of t he Ggusrally shedwdroxypropyd mehyd celilatepblyjners whial &8 prefaired hivae
tablet increasing the thickness of the gel l|ayer. The
sol ubl &sepeign derrgaeifromabast§If0a dpetoghbdut 109,069 ops.

he outer |ayers becone fully hydrated

Co i tant

an 3 : 8 ims s gln\;@ﬁ] a(S’?J?"BES@?é" agueopsdhiidh sl 35 in e kody effbq nytiestwhen
i ti . te t h

Cabh et ettty RSl i R, e bt et wer

burg! il AR m stk B Yok IUELE Tho Bl

e .
sufficient to provide a tast action w P%%elffme
t he neegreliiet csRRaAn Bithl toRChorbhdMRteRl laydfbrb Rk Mibteatior an
rel ease portion in the dosage form "This polymner
provi dewamion of hagd layarkicol whanalet fetiteSs a4 theitidt ﬁ\l:red@xﬂ%ﬂié
foll owed by a continued sustained release of the k 20
act i vethicdkepseafitiese! lokr. {Toe selubla drig diffusks throsghl the gel Iayer.
accordance with this invention the conposition

cont ai MPHEEATD: E5RpEURE=Stcopo bl iverated snd dissalvesmairacess s
rehgase not le than 10% of this active

| of eope g bilRla D8l ool P unio aeimets taneroribg Sl cee
than 5@iheds dsbied 26 ; [ ' ' . S §.t hin
4 hours a ar? o(I1 sné)t dI ggdsl&tﬁal% gﬁ%"s%"ggﬁm kv\gfe&ﬁérs%fn?%ﬁﬁbe
act i vesuffiviphietd potitle 4 fast bk RR&A6h Withbud i nded 182 Q4phte irfiusion of

an immediate release portion in the dosage form, This polymer provides a release
which constitutes an initial burst followed by a continaed sustained release of the
20 active ingredient of formula 1 or its salt, In accordance with this invention the
composition containing the compound of formula 1 or its salt is released so that not
less than 10% of this active ingredient is released within 15 minutes and not less than
50% of this active ingredient is released within 4 hours a and not less than 85% by

weight of this active ingredient is released within 12 hours.




[ 0081 The conpounds of formula | maybe in their
acid-addition salt form The term "pharnaceutically
acceptable salts" refers to those acid-addition salts
of the parent conmpound which do not significantly
adversely affect the pharmaceutical properties (e.qg.,
toxicity, effectiveness, etc.) of the parent conpound
such as are 5 conventionally used in the

phar maceut i art. These acid-addition salts are
pr epar ed biﬂ Bl B¢ ??Eﬁ?“nﬂf‘f"ff“ﬁ@ﬂ*braméﬂ?ﬁ m@mw@rmw sali farhe

3\2 |p |r ? E Lrig%mg?m' ¢ ?‘6‘§°é‘“§a&3( R g%gl %ergl}otthosem@-addmon salts of the

h d a 0 S1 TS (=] [+]
sﬁcé."ﬁi}% Rt fipoR B Rt grlﬁbﬂ%léﬂs%. oly 45 B BreriiBufial ©
are 6@&&@@g,8ﬁ&f&y amtﬁsaeas &, ﬁf%gag%tt %aags.mg such g

hydroch oride salt. is to be und 5"% or
t he Spur pesatonaly u‘delnSﬂzé phviiadehal arl MResiddada sﬁl’ts% ared
salts are equivalent to the parent free base. Bmf

| N accoydwptoent of thepatenf cormponndowithi theupprogiiate @fgatﬁmiiﬂotg@ﬂic defdi in
the oral unit dosage formcontains a carrier.

Sui t abl “én?f*aweléwwpgf&b%@ﬂﬂml @rﬂwrtyaedwrpqhbﬁ@pnomh@se

| act osec,1 ose Iaairuct ose, glucose dextrose, or_ other
sugars; %ﬁ ey Spgfmate P ???p"r’ﬂgﬁ"@fa eé‘?i’i‘ additin salts are
sul f at g, I

deri vat%lr vfgr%h aolirm. ﬁ&énr%%%%i% h?'&%oﬁ%f’é)f:l?e Sgl I ISLFE’FP‘?dFTBtP"d that

xy it 0l for B&ubobed bﬁthl%ve%dﬂ,etﬁe 1Rk s %%E&'e&um%%o the parent

starch, dextrin, maltodextrin or ot

pol ysamhausbdes inositol or mxtures thereof. The
preferred carrier is di basi.c cal cium phosphate. The
di | uent or 988 r ngrcordgncpwitsthia invérttion, khe con@sii@Sh fhb @Al uhif
an amount of about 40%to 60% by wei ght of .the
COonpos |dP?a§"nf°E'E)°°EJE’TE)‘]‘ carise Spitable strrieselineludemiaeomistalios-aldose,
formf

in ISI entfion is a tabl et
conven ? ?%Dﬁ%\ Fucf?é?’ °t5°s%\g “ﬁ?r’%‘%é‘ﬂs‘h §F PHRETEHS é\]’@?lwlc}'/@r al

~unigk d 1o ut il in rep ring the
uni t dg’ﬁage f%?%%s ?ﬂ% ﬁﬁ%hﬁehmegﬂ'fce pees orivatives, kaolin,

phar maGeithilog Bbiel] A1t Wiy, & §ro h@f al§o'ﬁ as Lhe
tabl ets, contain one or nore nven fa

addi ti (dH:&‘hn fooktddestdid or Gm“lpﬂﬁ;ﬁ@ﬁﬁrﬁ&t ﬁ@sﬂﬁ%ﬁﬁﬁhﬂe@&@x@&' et s
are selected froma w de variety 25 of excipients

known iprefeeaéoapienis dittoda talobed phbsphatal | Ths dituent af darrierSs frovesl il e
to the desired
composition in an amount of about 40% to 60% by weight of the cotaposition
20 {010] The preferred unit oral dosage form for use in this invention is a tablet.
Any conventional method of preparing pharmaceutical oral umit dosage forms can be
utilized in preparing the unit dosage forms of this invention. The pharmaceutical oral
unit dosage forms, such as the tablets, contain one or more of the conventional

additional formulation ingredients. These ingredients are selected from a wide variety

25  of excipients known in the pharmaceutioal formulation art. According to the desired
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5 properties of the oral dosage form any nunber of

i ngredients may be selected alone 1 or in conbination .

for their known use in preparing such dosage forns as

tabl ets. Such ingredients include, but are not

limted to glidants, conpression aides,

di sintegrants, lubricants, binders, flavors, flavor

enhancers, sweeteners and 5 preservatives. 1011]

Sui tabl e [ubricants include stearic acid, nmagnesium

st ear at Bropertie of the ofa] ddsdgectarng dngl AxBte T inge Slent WA 10 S8RRH 8o

veget abl ¢ oil s, sodi um benzoate, sodium chloride,

| euci ne i BBwaIon forshsrdudvinmsd inpreptingssudhidatagn fomelak @bleha

sili con&%’ oXi %e a.ng q%)Id:'ycer yl =~ nonostearate. Suitable

gl i dant 21 REFLEE Eredivtas totkimited o glifagissampredsion aires,

di oxi deg;.Shd.d .10 talc, .fumed silica, gypsum and

gl ycer y‘lill’mﬁ!ta)no%sﬂsi91 g%nrcaa’%%é?'m%e&dl%’ HEOF EhRgeEh s¥etinertand hi s

I nvent | @ervaditys, cOnventi onal means for preparing

standard oral unit dosage fornms can be utilized. In

form ng t abloatjs Suitable lubé=818 Gicle @2 ie DR abif %&Eﬁ&cﬁgmﬂéﬁ tale

conventional nmeans to formthe tablets of this 7

i nvent i leium sippreie;thydmgehitadiiegtable ailk, 44606 bEHBS:R] Raiu chloride,

i ntended o enconpass conpressed pharnmaceutical 15

dosages B fatoFet, giagueeipm kil ssiftpenlloitd sitldva piosidsvig g@&liyl

coat ed or s(Lgﬁncoaged. Subst ances which may be used for
JRERET e STHEHP 8%dpnts Belyde celloldrlsilions Bimed silican dioxhte, sitica,

coating i

oxi {de, I sweet ener nd. col orants. [0131 The
i nvg)(ra]t itgﬁﬂ%edflg? %?“ﬂﬁ"ﬁﬁ@?efyé’ln%‘ﬁswk’c he fol | owing

| es. TG ANE 14] Bjcifadine HCOl |
e hyar ocri ol 1 e NE by o b )

lF;h E) 0 I[1) ﬁ];a:egmg AR Sral nitlabipe TRk bfalbo HIDAS Tl roGRALSHIT the

blend can be compressed by conventional means to form the tablets of this; invention,

The term “tablet” as used herein is intended to encompass compressed pharmaceutical

15 dosages formulations of all sizes and shapes whether coated or uncoated. Substances
which may be used for coating include hydroxypropyl cellulose, titanium oxide, talc,
sweeteners and colorants,

[013] The invention is further illustrated by the following examples.
IN THE EXAMPLES
20

{014) Bicifadine HCI is the hydrochloric acid salt of the compound of
formula 1.

[015] Emcompress is the carrier dibasic calejum phosphate.
[016] Methocel K100M is the hydrophilic polymeric hydroxypropyl methy!

celtulose having a viscosity of 100,000 cps for a 2% solution in water [HPMC]




[0161 Methocel KIOOMis the hydrophilic polyneric

hydr oxypropyl nethyl cellul ose having a viscosity of
100, 000 cps for a 2% solution in water [HPMC]. 6 [017]
Met hocel K100LV is the hydrophilic polyneric

hydr oxypropyl nethyl cellul ose having a viscosity of
100 cps for a 2% solution in water [BPMC]. [018]

Car bopol 971P is a polyacrylic and pol yner having a
viscosity of 4,000 to 12,000 cps for a 0.5% sol ution
at pH 7. 5[ [PIA] MethodeURISPL A the SydiipRiBe pofyneeé hydkctggropyl methyt

“silicon dioxide. 1020] Avicel P11101 is

ndcr oc regioss kaving a wigqopitylof K8 cps[fera Y sqlion drowrter JHPME]. t he
active ingrg In the sanple as

ﬂkeet of formula | in, S
reported i nothe“dPweLY i i o peixeepicadd pplancy bavinegivisensitiny

HPLC. PREBARATI 0.,MG. Bl Cl FAAI NE
VO TABERe B PRI o el ow
rel gase tat{b@? AGHS 206 £ BAORM stk Axbdie  following
ingredients. In the table below the "% conposition" is
the % by weqomipt Adtel PHIN is oigb@iafid coddged upon the
total weight of the conposition. [023] (1) Bicifadine
MCl 200ng 9MRITaBieetment dheBative ngiSlianeof farmils @ invid saplehs %0
Conposition My/tablet Bicifadine HC 31.25 200.0
Met hoc étroreidoie Jigsolptiontsblys asatemyined BBPIL7. 75 305. 6
Magnesi um Stearate 0.50 3.2 __Aerosil 200 0.50 3.2
EXAMPLE 1

10 PREPARATION OF 200 MG. BICIFADINE HCI TABLET

[022] Bicifadine HCI 200 mg. - slow release tablet were prepared using the
following ingredients. In the table below the “% composition” is the % by weight of
the ingredient based upon the total weight of the composition.

fo23] @ Bicifadine HCY 200mg SR Tablets
15  Batch Size: 5.2kg

Material % Composition Mgfiablet

Bicifadine HCI 31.25 204.0

Methocel K100M 20,00 128.0

Emcompress 4775 305.6
Magnesium Stearate 0.50 32
Aerosil 200 0.50 3.2

[024] The tablets are prepared from the above ingredients set forth below.
{025] (1)  Sieve the Bicifadine HCI through a 1mm screen, and collect in
a polyethylene lined container. Weigh the exact quantity required,
20 [026] (2)  Addthe Aerosil 200 to a portion of the Emcompress. Bag
blend for 2 minutes and pass throngh a 600micron screen.
[027] (3)  Addthe Magnesium Stearate to a portion of the Emcompress.

Bag blend for 2 minutes and pass through a 600micron scieen.




™y

[0241 The tablets are prepared fromthe above
ingredients set forth below [025] (1) Sieve the

Bi ci fadine HClI through a I nmscreen, and collect in a
pol yet hyl ene |ined contai ner. Wigh the exact quantity
required. 20 [026] (2) Add the Aerosil 200 to a
portion of the Entonpress. Bag blend for 2 mnutes
and pass through a 600m cron screen. [027] (3) Add the
Magnesi um Stearate to a portion of the Entonpress.

Bag bl end f #2382 (i nUlrasferdiectoppments tha ¥egie biended PiirGistesn
screen. 7 [0281H%i) Transfer the conponents to a V
cone bl ender ( PR&bHEYEERlendBlendereequinped wil281n Y cBick arddlend
equi pped with 25L cone and blend for 20 m nutes
at 18rpm deeré%?yé%ﬁ??%E%P“S Hal f of Entonpress

Si. eved Enconpre;g;g fﬁgg&JI m X Si eved Bi ci fadi ne
HCO  Met hocel K i ni ng Entont press 10 [0291
(5) gAdd the Sieye ress / Magnesium Stearate
m x, and bl end fg?ﬁgﬁ$%$?ﬂg$ 3 nminutes at 18rpm

[0301 (6) Tablet, EE%“Q§E$%¥#%34Q%£? rotary tabl et press

(Pi ccol a Tabl et ress |ngmBhraneters 15
Press Speed Setti Rgved®iciftinGityDescription: 18x8nmm ova
normal concave

e Methocel K100M

» Remaining Emcompress
10 [029] (5)  Add the Sieved Emcompress / Magnesium Stearate mix, and
blend for a further 3 minutes at 18&rpm.
[030] (6)  Tablet the blend using a rotary tablet press {Piccola Tablet

Press)

Tabletting Parameters

15 » Press Speed Setting: ' 6
* Punch Description: 18x8mm oval normal
concave
¢ No of punches: 5
* Main Compression Force Setting: 2.5
20 * Filomatic Speed Setting 4
s Target Tablet Weight: 0.640g (Range: 0.595-
0.685g)
® Target Tablet- Hardness 150N (Range: 105-195N)




No of punches: 5 Main Conpression Force Setting: 2.5
20 Filomatic Speed Setting 4 Target Tablet Wi ght:
0.640g (Range: 0.595- 0.685g) Target Tabl et Hardness
+150N (Range: 105-195N) 8 Exanple 2 PREPARATI ON OF 200
MG BI Cl FADBVE HCI TABLET [031] Bicifadine HCl 200ng
slow rel ease tablets were prepared using the 5
followi ng ingredients. In the table below the "%
conposition” is the % by weight of the ingredient
based upon the total m5|oht Eﬁamﬁe%co o03|t|on

Bi ci f adi ne Tl GRCoRgLSIN VEBIME. RICTIADILN IR BLE) t i on
My/ t abl et i f 31 25 200. I\/Et hocel K100M
40.00 256.0 o@r‘f‘*“%‘%ﬂ‘%‘?"% siopielgpse M@h‘@? wipramsd adnedhee

01.09 O | 0 .00, 032]
B ci  adih s GFeg e e %vgﬁpw‘g Hees by weigitof

manuf achf et diesinfikd ﬂalfnk #he bRt v@f&%y the compos1t10n Exanple 3

Bicifadine FICI 200mg SR Tablets

Material % Compogition Mg/tablet
Bicifadine HCT - 31.25 200.0
Methocel K100M 40.00 256.0
Emcompress 27.25 174.4
Magnesinm Stearate 01.00 006.4
Aerosil 200 00.50 003.2

10
[032] The Bicifadim HCl sustained release tablets were manufactured

similarly to Example 1.




PREPARATI ON OF 200 MG BI CLFADI NE HCI TABLET [033]

Bi ci fadine HCI 200ng sl ow rel ease tablets were
prepared using the 5 followng ingredients. In the

tabl e bel ow the "% conposition” is the % by wei ght of
the ingredi ent based upon the total weight of the
conposition. Bicifadine BCl.200ng SR Tablets Material %
Conposition My/tablet Bicifadine HC] 31.25 200.0
Met hocel K100M 60. 00 384.0 Entonpress 07.25 046.4
Aerosil| 200 00, St earate 01. 00
006.4 10 [034 CIEATHNE B ABLEE S e

B e M o e
1055, DM

75r pm maﬁwlm%msxﬁhmfﬁgmmﬁ s 37C 0.5C
20 Exanple 1 Exam |l e Exam |'e rs Mean %

Rel eased 0.25 N.'4 11.2 9.2 0.5 16.8 13.1 1 24.0
21. 1 Bicifadine FICY 200mg SR Tablets

Material % Composition Mpg/tablet
Bicifadine HCI 31.25 200.0
Methocel K100M 60.00 384.0
Emcompress _ 07.25 046.4
Aerosil 200 00.50 003.2
Magnesium Stearate 01.00 006.4
10
[034] The Bicifadine HCI sustained release tablets were manufactured
similatly to Example 1.
Examnple 4
15 DISSOLUTION OF 200 MG. BICIFADINE HCI TABLET
[035] Dissolution Testing of Exaraples 1,2 and 3 was performed using USP
1 Apparatus, 20 mesh baskets, 75rpm, 900ml phosphate buffer pH 6.8 £ 0.05, 37°C +
0.5°C,
20
Example 1 I Example 2 | Example3
Time (Hrs) Mean % Released
0.25 14.6 11.2 9.2
0.5 22.9 16.8 13.1
1 33.5 24.0 21.1
2 484 373 33.2
4 69.1 54.4 48.4
8 89.7 76.8 69.7
12 99.9 88.4 82.7
22 - 100.6 95,5

10




2 37.3 33.2 454.4 48.4 8 76.8 69.7 12 88.4 82.7

22 100.6 95.5 10 [036] For these tablets, a
substantial amount of the active ingredient is

rel eased at the early tinepoints. For Exanple | in
particular, a significant portion of the total anount
of active ingredient ((15% is released within the
first 15 minutes, wth the remainder released in a

sl ow and contj nuous manner over the remaining 5 12hrs.
Example 5 P Rer fhiepq tefetspmpbstantial Bh@hARS M vétopredidhBis ET

[ 037] Biqif%p'aeWQCL 200ng sl ow rel ease tablets were

pr epar ed® T8 r?b § $8Y Umeporms) Fosample; igpasiitulen o significanttpbrgion of
tabl e bej, 0 gsi.tiont is the % by weight of
the i ngredi oAt 8@5?@% upEn 5 ’ﬁg”q?{ﬂ)(‘%\’feleﬁ‘?wn%?ﬁfq%émmm
CONPOSI twii@he réid %@ggﬂﬁg b1 / t abl et ..

VB o1 F o e rtbdhaseIRARY Lok AR ol 8P L e peinin

192. 60 1#Emonpress 37.75 241.60 Aerosil200 00.50
003. 20 Magnesium Stearate 00.50 003.20 [038] The

Bi ci fadine HC sustained rel gase tablets were
manuf act ur ed Pl&:mkmﬂ@ﬁb)‘rzhg%% Ot £nig Ber TABLET
[037] Bicifadine HCI 200mg slow release tablets were prepared using the

10 following ingredients. In the table below the “% composition” is the % by weight of

the ingredient based upon the total weight of the composition.

Material % Composition Mg/tablet
Bicifadine HCI 31.25 200.60
Methocel K100M 30.00 192.00
Emcompress 3175 241.60
Aerosil 200 00.50 003.20
Magnesium Stearate 00.50 003.20

[038] The Bicifadine HC} sustaitied release tablets were manﬁfacuued

15 similarly to Example 1.

Example 6
PREPARATION OF 200 MG, BICIFADINE, HCI TABLET

20 {039] Bicifadine HCI 200mg slow release tablets were prepared using the

following ingredients. In the table below the “%% composition” is the % by weight of

the ingredient based upon the tota) weight of the composition.

11




Exanpl e 6 PREPARATI ON OF 200 Ma BI Cl FADI NE HCI TABLET
20 [039] Bicifadine HCl 200ng sl ow rel ease tablets
were prepared using the following ingredients. In the
tabl e bel ow the "% conposition” is the % by wei ght of
the ingredi ent based upon the total weight of the
conposition. 11 Material % Conposition M/ tabl et

Bi ci fadine HO 31.25 200.00 Methocel K100M 13. 60
087.04 Methocel K100LV 26.40 168.96 Entonpress 27.75
177.60 Aerosil 200 00.50 003. 20 I\/agnesi um St earate

00. 50 0037 20—P401—TFhe-Breifadine HC sustained .
rel ease t Materil t ateiSomesiton; i) ar | Mgftablet

Exanpl e 1| 5BesladgatCly O SSOLURIZON OF 200 M3200.00 _
Bl CI FADI NE HG-HoABKETN 0411 Di smbut. o [ TeSTT ogoat

Exanpl es b~ antho&i RERLUET [ O

Appar at usp—~29 t.é,osh—ba“'/
buffer pH.6 8 FFPEE 37 .
Time (Hrs) Nedfosidei eaged 0. A8.503. 9 18. 3 00(5221 6

19. 2 Magnesinm Stearate 00.50 003.20

Q7

[040] The Bicifadine HCI sustained release tablets were manufactured

similarly to Example 1.

Example 7
DISSOLUTION OF 200 MG, BICIFADINE. HCI TABLET

f041] Dissolution Testing of Examples 5 and 6 was perfortﬁed using USP |

10 Apparatus, 20 mesh baskets, 75tpm, 900ml phosphate buffer pH 6.8 + 0.05, 37°C +

0.5°C,
Example 5 Example 6
Time (Hrs) Mean % Released

0.25 13.9 133
0.5 21.6 19.2
1 283 27.7
2 418 414
4 60.7 60.4
8 8523 855
12 96.1 974
22 104.1 101.0

12




.3 27.7 2 41.8 41.4 4 60.7 60.4 8 85.3 85.5 12
3622 87. 4 22 104.1 101.0 12 Exanple 8 PREPARATI ON OF
180 Ma BI Cl FADINE HCl TABLET [042] Bicifadine HCl
180ng sl ow rel ease tablets were prepared usi ng"ghe 5
following ingredients. In the table below the "%
conposition” is the %by weight of the ingredient
based upon the total weight of the conposition. AB D
E F WMterial % Conposition Bicifadine HCl 30.0 30.0
30.0 30.0 40.0, CI%IEEME!QQ)M 30.0 30.0 30.0

40.0 Met hocel “R W58 150 Me. BICIFABING HEE EABLET -
. : . Manni t ol

38.5 38.5 - ~d 38.5 38.5 11 .
23.5 f?fé B‘ﬁ%@%@f’%@“‘%@%ﬁ? 13blgfs were prgpaced ggingghe

A e : .0. 01 .

00. 55 Magiewink ighe@intd) Hthe By delon Do OL: O: O, ﬁ.ﬁ% ight of
Stearate Tab{get Vi ght %%%rrg ogvdgerrg %’B’B?Fﬁm%d@ A ight o
450Ny the ingredient based upen the total weight of the composition.

A | B | C | D | E | F

Material % Composition

Bicifadine HCI 300 30.0 30.0 30.0 40,0 40.0
Methocel K100M 30.0 ©o- 30.0 - 30.0 40.0
Methocel K15M - 30.0 - 30.0 - -
Emcompress - - 38.5 38.5 - -
Pharmatose DCL 3835 385 - - - -
11 '

Mannitol - - - 23.5 18.5
Aerosil 200 00.5 00.5 00.5 00.5 00.5 00.5
Magnesinm 01.0 01.0 01.0 01.0 010 01.0

Stearate :

Tablet Weight 600myg 600mg 600mg 600mg 450mg 450mg

The blend was manufactured using manual blending, Tablets were compressed
10 manmally using 300bar pressure and an Enerpac single station tablet press using
13mm normal concave tooling,

Example 9

DISSOLUTION OF 180 MG, BICIFADINE HCT TABLET
15

[043] Dissolution Testing of Example 8 was performed using USP 2

Apparatus, 50rpm, 900ml phosphate buffer pH 6.8 +0.05, 37°C £ 0.5°C.

- A | B3 T ¢ 1T » T % | _F
Time (Hrs) Mean % Released

0.25 17.7 17.2 16.8 21.0 13.9 17.8

1 25.5 249 24,4 30.7 27.1 22.7

4 52.3 51.0 43.7 574 54.1 54.3

8 74.3 70.3 66.0 73.2 74.3 75,0

12 88.6 84.4 712 84.1 87.8 89.0

22 101.4 99,3 91.1 96.5 99.8 100.8

13




The bl end was manufactured using rmanual bl endi ng.

Tabl ets were conpressed 10 manual |y usi ng 300bar

pressure and an Enerpac single station tablet press

usi ng 13mm normal concave tooling. Exanple 9

DI SSCLUTI ON OF 180 Mz BI Cl FADM HCI TABLET 15 [043]

Di ssolution Testing of Exanple 8 was perfornmed using

USP 2 Apparatus, 50rpm 900mL phosphate buffer pH 6.8

0.05, 37Ct 0.5C. ABCDEF Tinme Hs Man %

Rel eased 0.25 17.7 17 2 16 S_QQMQL_S 9 17 8 1 25 5

24.9 24.4 30. 7RBERARATION : X !

54.3 8 74.30%8 3 .66. O 73 2 74 3 75 O 12 88. 6 84. 4

77.2 84.1 g ghrisramnje it diectsd tyghe greparatipn gk20GMOBicigdine HCL

100. | e. 10 PREPARATI ON OF 200MG BI Cl FADI NE
%’AB%@FEX@WEPW?’“&%% asp Rolgpsr gheh aspolyperylin acid polymer

repar atj,
Ig onlto ai ntala%gt h%é g Igow nﬁ%@ﬂ@ﬁ%m& cglt“%sevkﬁxamph

pol yacr yég)c aci d pol yner alone (Exanple 10A) or

conbi ned w th hydroxypropyl net hyl cellul ose (Exanple

| OB). [045] Bicifadine HC1200ng sl ow rel ease tabl ets
wer e prepar ¢#5h Shicifydind HCI I@ﬁg&luh@%a@@aﬁlﬂ@ﬂ@@@%& usirg e
the table below, the "% conposition" is the % by

wei %t épfilowing ingredients. In the table below, the “% composition” is the % by weight of

the ingredient based upon the total weight of the composition.

A B

Material c % - Amount % Amount
T T S R R
Carbopol 9717 15.0 96 10.0 64
Methocel K100M - . - 40,0 256
Emcompross 52.35 3344 1725 1104
~ Aerosil 0.5 3.2 0.5 3.2
Magnesinm 1.0 6.4 1.0 6.4
Stearate

[046] The Bicifadine HCI tablets were manufactured similarly to Bxample 1,
with Carbopol 971P substituting Methocel K100M as required, The target tablet

15 hardness was 200N (Range: 140-260N).

14




the ingredi ent based upon the total weight of the
conposition. Il AB | WMterial % Anbunt % Anount
Conposition mtab Corn osition mtab Bicifadine HC
31.25 200 31.25 200 Carbopol 971P 15.0 96 10.0 644

Met hocel K100M - - 40.0 256 Entonpress 52.25 334.4
17.25 110.4 Aerosil 0.5 3.2 0.5 3.2 Mgnesium1l.0

6.4 1.0 6.4 Stearate [046] The Bicifadine HCl tablets-
were manufactured simlarly to Exanple 1, wth

Car bopol 971P i tuting, NEEampledd K100M as required.
The target tabﬁ%&ifiﬁﬁ ) AN A A
140- 260N). 14 Exanpl e

[l
+

A aal . E.- ' r

|
B1 C1 FADI NE it TARbIER el R EANEL 0 0 A A0 B i

1047] Dissolution Testing
Mas per USP Bgodtis/ 10 mebi b YOHA! oo il A BAT R G0

75rpm The di ssol ution nediumused was

HO  f or ooireHCi octhe ebwd ki Follokvod ByDofint 12 Y
phosphate buffer pH 6.8 f 0.05, "37C pgéégc forerf)ﬁg'&o’os’
remai ni AGCHHOSEC foltkenmbiaind @) Exanple 10(B) Tine

(hrs) Mean % Rel eased

Example 10(A) | Example 10(B)
Time (hrs) Mean % Released

0.25 17.6 12.0
0.5 236 16,7

i 31.2 229

2 42.9 32.8

: 035 29

8 59.7 58.1

12 65.7 674

22 74,2 81.2

10
Example 12

PREPARATION OF 100MG BICIFADINE HCL TABLET
[048] This example is directed to the preparation of Bicifadine HCI 100mg |

15 rapid release tablets which do not contain any hydrophilic slow release polymer
matrix much less a hydroxypropylmethyl cellulose. These tablets were prepared for
use as a control. Bicifadine HCI 100mg rapid release tablets were prepared using the
following ingredients. In the table below, the “% composition is the % by weight of

the ingredient based upon the total weight of the composition.

15




0.25 17.6 12.0 0.5 23.6 16.7 1 31.2 22.9 2 42.9
32.8 4 49.9 42.9 8 59.7 58.1 12 65.7 67.4 22 74.2 .
81.2 10 Exanpl e 12 PREPARATI ON OF 100MG BI Cl FADI NE
HCL TABLET [048] This exanple is directed to the
preparation of Bicifadine HC 100ng 15 rapid rel ease
tabl ets which do not contain any hydrophilic slow

rel ease polynmer matrix much | ess a

hydr oxypropyl met hyl cellul ose. These tablets were

prepared for se a—€ont —Bi
rapi d release.LabﬂgﬁgﬂﬂﬁLe réﬂamﬂﬁﬂ@@in t Mg/tab
fol | owi ng i ngriedi itifydind n tihe t alsléss bel oW, thw "
conposi tion ig tbheickemonel|ght Ohgrd NE T grqgr&gm
based upon thd 1 Tt the—conposttor—iy
NALori al 9% Co pu?"t placls ?ﬂg/tnh 8109 ¢ ot oo 150825 100
Avi cel. PH101 72..87%°®BE 4 |Pol ypl%sdone [10. 06.64

Aerosil 0.5 6. Mﬂﬂa@m@tﬂaﬁtﬂctearaum 1.0 3 2 [948] The
tabl ets are (P8} PEeBlel bR Fobhal ARV e R et i S S,

forth bel ow
(1) Blend Avicel PH101 with Aerosil 200 in a ratio of ca. 1:40 for two minutes, then

5 pass through a screen of aperture 600Tm.
(2) Blend Avicel PH101 with Magnesium Stearate in a ratio of ca.1:20 for two
minutes, then pass through a screen of aperture 600 T
{3) Pass Bicifadine raw material through a Lmm screen. Weigh the exact amount
required,
10 (4) Transfer the qomponents to a V cone blender (Pharmatech Mobil Muki-Blend

Blender), equipped with 25L cone, and blend for ten minutes at 18rpm
Order of addition

» Approximately half of the remaining Avicel PH101
e Polyplasdone
15 e Screened Avicel/Aerosil blend to blender.
* Remaining Avicel to the blender,
(5) Add the screened Avicel/Magnesium Stearate to the blender and blend for three
nrinutes at 18rpm.
[049] Tablet the blend using a rotary tablet press (Piccola Tablet Press),

20 using 18x8mm oval normal concave tooling to a target Tablet Weight of 0.640g
(Range: 0.595-0.685g).

16




(1) Blend Avicel PH101 with Aerosil 200 in a ratio of
ca. 1:40 for two mnutes, then 5 pass through a
screen of aperture 600Tm (2) Blend Avicel PH 01 with
Magnesi um Stearate in a ratio of as. 1:20 for two

m nutes, then pass through a screen of aperture

600Tni . (3) Pass Bicifadine raw material through a 1nm
screen. Wi gh the exact anount required. 10 (4)
Transfer the conponents to a V cone bl ender

( Phar mat eﬁfg % k t E! en ——@E&!éer) equi pped with
25L cone, 3 %&hnwu Hﬂ I E 12
additi on haI of .the renmmining Avice
PH 01  Pol ypI asdone ‘%’g}és ff&é a8 pyforgod g USP 1

bl ends t 0 Appa@MEEI). mesh 1RARRI .he bl ender

(5) Add the screened AV|7&?¥Ngﬁ¥%§§ﬁﬁP§?gﬁ?5?%“?8“@%80“‘
bl ender HOW3BCerodd.or three mnutes at 18rpm 10491
Tabl et the blend using a rotary tablet press (Piccola
Tabl et press), 20 using 1 Sx8nun oval normal concave
tooling to a target Tablet Wight of 0.640g (Range:

0. 595-0.685g)| 16 ix DI SSOLUTI OF 1wﬂmﬁﬁﬂijﬁﬁt#NE
HCL TABLETS OF EXAMAhEGHS luo”i Brssg Ré;' u%.bsf- Hg

of Exanpl e 12/ was pegiprted—us g USk aratug,
ho 9 )

was 900nd O. qlN Hal %7Ct 0. 5C. 011
10 ' Example 14

IN YIVO PHARMA COKINETIC STUDY

(051} This example is to demonstrate that the use of Bicifadine, oral dosage

forms having from about 20 - 50% by weight of hydroxypropylmethyl celluloss

" hydrophilic slow release polymer matrix produces a sustained maintenance of

15 Bicifadine in the blood for longer periods of time than utilizing comparable matrix
systems which contain greater than 50% hydroxypropyhmethyl cellulose as well as
systems which contain ofher sustained release polymer matrixes,

[052] Inthis study the following treatments were evaluated: 1) Treatment A,
20

= Tablets of Example 12, no slow release; 2) Treatment B = Tablets of Example 2
(40%HPMC); 3) Treatment C = Tablets of Example 3 {60% HPMC); 4) Treatment D

= Tablets of Example 10 B(40% HPMC and10%PAA); and 5) Treatment B = Tablets
of Example 10A. (PAA). '

17




Exanple 12 Tinme (Hrs) % Released r 0.083 95.6 0.5
101.1 10 Exanple 14 I N VI VO PHARMACO - <Mrl C STUDY
[0511 This exanple is to denonstrate that the use of

Bi ci fadi ne, oral dosage forns having from about 20 -
50% by wei ght of hydroxypropyl net hyl cell ul ose
hydrophilic slow rel ease polynmer matrix produces a

sust ai ned mai nt enance of 15 Bicifadine in the bl ood

for |onger pegiQds  Of tine than utilizing conparable
matrix syst :@%ﬁmﬁiﬁﬁt‘e@é‘ﬁﬁa‘i@fl%l@dlﬁw dessovEQRHdy in 15 healthy

hydr oxy prgiyleet Dyl . | lLul ose as well as systens
whi ch contain o% %&rﬂné (2 P57 108 oF RiritadiacHG) sysipined reloase tablets

mat ri xes relftibid in dapid teia e follow ng treatnents
were eval uated: 1) Tr e%ttﬁieeﬁ‘?%ﬂwofﬁedés}?gwséts of

Exanpl e 12, n@54p|smyr el ease; 2) Treatnment B = Tablets
of Exanple 2 (40%JPMC); 3) Treatnment C = Tabl ets of
Exanmpfe 3 (60% HPMC); 4) Treatnent D = Tablets of
Exanpl e 10 B(40% HPMC andl 0%PAA); and 5) Treatnent E =
Tabl ets of S e Az Bt v L iy gty

treatnment, randoni zed bal anced crossover stu
heal't hy volptesrs tremmang gheabsorptiongpf vdrionABGRIRL) stibiRb release tablets
to

Bi ci f adi nﬁﬁ};g s s&ai ned rel ease tablets relative
an rapi d T ei a8 Fhpe bletnd eysbipting thredbtemd toldbDMSof the test

[054] St 4@¥oumdRakdR A five treatnment, random zed
bal anced gl%‘%lgsso%%s@e%’?%n heal t hy volunteers

examoni ng.the absorption of various (Bicifadine)
sust ai ned rel ease tablets

[056] Objective;

To evaluate the effect of different types/levels of matrix-

forming polymers within
sustained release tablets
15 To evaluate the release of bicifadine from rapid release tablets
To evaluaie the safety and tolerability of the test compounds administered orally
[057] Methodology:
20 i i
[058] Five-Treatment, 5-petiod, fasted, balanced crossover study with a three
to four day washout betwoen each dose,
[059] Number of Subjects:
25 [060] Fifteen (1_5) healthy volunteers,
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relative to rapid rel ease tabl et and eval uating the
safety and tolerability of the test conpounds

adm nistered orally. 10 [056] Objective: To eval uate
the effect of different typestlevels of matrix-form ng
pol ynmers within sustained release tablets 15 To
evaluate the rel ease of bicifadine fromrapid rel ease
tabl ets To evaluate the safety and tolerability of the
test conmpounds adm nistered orally [057] Methodol ogy:
20 [058] Five-Treatnent, 5-period, fasted, bal anced
crossover st j: ee .to four .day washout

bet ween eachmg%]sgm%fb(ﬁg@ﬁd%r%ge agqi?"é*{‘fﬂ]’%cts: 25 [ 060]
Fifteen (15) healthy volunteers. 18 [061] D agnosis
and Main Criteria for Inclusion: [062] Healthy male
vol unt eer s, [@gHJLE: 88 vd t han 40
years, 5 andg:\!/ivithitﬁﬁ%O% o@%%é%ﬁ%%%ﬂ%?ﬁ%??“%fem’
Dur ai onnddithi £1@beee kil bdd) §dikn T he test treatment was
adm nistered as a single oral dose. In each 10
treatnent period the duration of stay in the clinic
was approximately 12 hours prior to dosing and 24
hours after [863i Ryatickoirextds 5 treat nent peri ods.
There was a 3-4 day washout period between each dose
admnistration (for exanple, a WMnday/ Thursday or
equi val ent qﬁ%inﬂleschedul e). 15 [065] The total

dur ati on of drglredtmIent wpyaduinistewt ad aysindB otlbdese. 1 ekl
conq?gegga%en I%Eilocpfgect‘he study was 10 days and 10

ni ght uration of stay in the clinic was approximately 12 hours prior to
dosing and 24 hours after dosing. There was 5 treatment periods, Thete was a 3-4
day washout period between each dose administration (for example, a

~ Monday/Thursday or equivalent dosing schedule).

15 {065] The total duration of the study was approxitnately 28 days, Total

confinement during the study was 10 days and 10 nights,

[066] During each day of the 28 day period the blood of each of the patients
Wwas oxtracted and the concentration of Bicifadine in the blood wag evaluated and
20  analyzed and reported in ng/ml. The concentration of ng/ml of drug in the plasma

was plotted against time and various features of the resulting curve were measured

and reported in the table as follows,

[067] Abbreviations:
25
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[066] During each day of the 28 day period the bl ood
of each of the patients was extracted and the
concentration of Bicifadine in the blood was eval uated
and 20 anal yzed and reported in ng/m . The
concentration of ng/m of drug in the plasma was

pl otted against tinme and various features of the
resulting curve were nmeasured and reported in the
tabl e as folhggs. [0671 Abbreviations: 25 19 [068]
Area under t 18810/t vlersdreniivan erseattationverses tiussutvs FADCO-
curve= QUCO— [069] Area under the drug plasna
concentration versus tine curve extrapolated to 5

infinity =A ixlt. 1070] The maxi mum nmeasur ed
concentratigﬁgﬁfﬁ#ﬁgl|¢%§Wﬁﬁ%qﬁfﬂﬁqﬂﬁﬁP@m“%ﬁ%&$ﬂf071]
The ti rrgx@gpolm&tgh the Chmax was neasured = tmax. [072]
Termnal elimnation rate = Landa z. 10 [073] Apparent
hal f 51 i fiefsity 2ACCO4nt7 - ] TrtA- TrWMC, - 1Trtb TIIE :;
.P1C 10 i . 200tog i,. 200m- i200m 266ng peram-te _
, Bloi f ue ni{p70]’ Bie&ﬂaﬁﬁminfxﬁeﬁb@m%nc&ﬁéﬁoﬂﬁﬁe[dﬁ&tix?ﬁe ﬁgs%=
Bl sifadiga,5R Blcifdtline S1 : rs c' tr | tablet %
115at hoésdax.( 60%vef hotel O . bopjl. -, (1070, Mei huce
(S i X100M Y RI1OONI) b100 anllO/a ~' ~, ~I~

Car bopol ) : 98] The time at which the Cmex was measured = tmax,

{072] Terminal elimination rate = Lamda z,

10 [0673] Apparent half life = t1/2.
qrame [P THAS T B T T G T - e ] ; ;
e A & b o Y % - ' : w,  IF "
P BTN AR P R S R G
Taméte. B e IR, | -“Bicifadine SR} | - Bitifadine SR - | .. Blgitdingsr *. | Bicifadine SR
(T 0| copteoiEblet | (40% Mbthoceh, | (60% Methoeel f.| (409% Methaeel . | (15% Carbopol,
ool LT ) KD E o R100My | RI00Manafow ! | G . Ae.
S Yool s R T Comopar .
: i B . )-’15 T e % 15' oo e i “ oot 5 ’ BT L
5y e 22 ) - P al¥- :’fi: K s, nls B ot g
AUCinf | 2671.81 % 838,33 483710 £ 350681 1815.09% | 3764.95 + 1538.407 316012
Gg/mLh) 1801.19 207162t
v 320 o 519 409 '
(ﬂg‘fjﬁ) 257875 2 805.08 | 4460362 139056 | 320300 = 37303 3373.54 + 995,39 33353;69*
V% 312 312 417 30.4 T
 Cngx | 859324953 . ; o
. (ﬁ@m 2 | 54636 103.60 440358174 545.58%165.75 | 398824 125.69
SOV 333 19.0 186 30
dmax | 053% , v o
;T 0.26 147090 1502053 0.80 % 0.44 1522091
GV 479 61.1 61.7
Lambda | GALZ0.13 NTEY) ' v T
o T 0222 0.137 0.11 £ 0.087 0.20 0.10F
co@h 311
C(:ln)o 540 61.8 731 513
2. | T84+0.56 ; ;
C% ' 555£2.457 ATAL 335 9.36 = 4.637 4.953.36
-] 08
i L2 M. 712 49.5 67.8
T =12
I n=9
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sl5 .; .,.. " .19 nl5 v% ids - S .. AUC bf

2621. 81838. 33 4837. 191 3506. 8111819. 09" 3764. 95 t
1538. 401 3160.121 (th) 1801.19t 2071.621 CV/ 32.0
51.9 40.9 37.2 A65.6 UC ast 2578.75 8805. 08

4460. 361390. 56 3293. 941372. 03 3273. 5499539 3308391
(dCrmLJd ,, 31.2 31.2 41.7 30.4 1573.14 47.6 LSupx 485
546. 361103 69 440. 35181. 74 4558116575 398. 821125. 89

(ng/nil. 49”(3)% % 18.6 30.4 31.6 '1' max
0. 531026 1. a¥740 Fingn e Blpted plosma grofilgsfor caahviof the 52 0meHs, and¥fi
47.9 61. 459 8 La 0.410. 13 0. 160. 09t

0. 220. 13‘1h %‘fgé’d’éﬁamﬁte‘if?%‘n%%’ o t3ble, thefablyts whichicogiingl 40% by
61.8 73.vkidadiBdro 13, 9,361

331 4. 9613‘5’5:4%5(5t A% ofg'g‘z’fg% rﬁ@‘“%’zénfngfo"?'i‘ﬁﬂﬂwmﬁz

$ n=9 {strfh Hpldubr goriedot & ik Aole bRl AEOR 1Bk Ld k85, [ 0J,
each of the treatnents, and th ee% pfiam aco mé’ttamé“gﬁ&'

par afet éwg'o:gyggml m@ﬂ,!ylcﬂlutohﬂlobvamaa@a potyﬁﬁr rhaAR. Gl W}Q@éléiﬁy
cont ai ne sefvgd/%ybc)(/)mparmg Treatment B with Treatment C. In addition, Treatment B
which contained 40% by weight of hydroxypropylmethyl cellulose hydrophilic slow
release polymer matrix produced far superior results with regard to the maintenance
of Bicifadine in the blood stream for longer periods of time than that produced
10 Treatment ¥ by the tablets containing either polyacrylic acid alone as the slow release

polymer matrix or in a mixture with hydroxypropyl methyl celluloge (Treatment D),
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wei ght hydroxynet hyl cellul ose had a hi gher
concentration of drug in the blood streamfor |onger
periods of tinme than those produced fromtablets
cont ai ni ng 60% 5 hydr oxypropyl nethylcellul ose sl ow
rel ease polymer matrix. This was clearly observed by
conparing Treatnment B with Treatnent C. In addition,
Treatment B which contained 40% by wei ght of

Claims  hydr oxypropyl net hyl cel |l ul ose hydrophilic sl ow
rel ease polyner natrix produced far superior results

ith regard t nalnt ICI adlne in the
1. Ause ghacompgpfior; ERAP B iy ot B dteged
selected frqsn thegreu cyosmttngafareqmpcﬁn@yf théeaformulel et s cont ai ni ng
either polyacrylic acid alone as the slow rel ease
polymer matrix or in a mxture w th hydroxypropyl
met hyl cel | ul ¢ Treatwent D). 21 Caims 1. A use
of a conpyst gont al ning from about 25 to 600 ng.
of an active ivgredi ot~ sel ected fromthe group
consisting of a conpouﬁd of the fornmula or a
pharmaceutically acceptable salt, a pharmaceutically
acceptable carrier in an anount of from about 40%to
or a pharma6@tically aseépidtiie ©fit, & phaimacumpesty hmmabamdm‘ef iah abeuit ot 5%

from about t?]da/o trbog@")%f wé(@'\tgh% id ﬁ?fmcp%% grr el tbblf?cnl 59’f to 56% VV

weigh, of 53 parRase Ioaa¥9rw¢romqnykmethw c%omgm@w@v iecse
polymer matrigd ¢remeanufdature obalmedicamgad fon reduciag paihiires patient) eherein

the medlcarﬁéi'ﬁ |sr@ﬂétﬁélf5?&tal écﬁ’nlﬁlgﬁath@}?gﬁa &rﬁ%or&rdﬁgag%q’gr‘npérﬁﬂm%r (JR nin

uni t .ora a eln. said unit dosage
said unt dofbg8 380 for AT AT e SRPOn BYFBAEBhce o ¢ wi co. a
day. 2. The use of claim1l wherein said dosage formis
2. The us@oitd'lg?ljneltwh ein 598 dHéﬂ%e%mﬁE?'téBl wherein the pol yner
mat ri x hydr oxypr opy cellulose is present in
an anmount of from about 20@6to 40% by wei ght of the
3. The use obGias 2iwhenein the pblymenmeatrie hydrbajpropyl mikayieeiulaai d

is preserl 1 dHEhodFRbf from Sttt %3‘9" ﬁ@@ﬁ 5by Xre@f‘ntc fgrﬁ%%#b Wﬁ{lorg'oo to

about 100 000 cps. € use o erein the
carrier is dlba5|c cal ci um phosphat e.

4. The use of claim 3 wherein said polymer matrix has a viscosity of from about 100
to about 100,000 cps.

5. The use of claim 2 wherein the carrier is dibasic calcium phosphate.
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22 6. The use of claim5 wherein the active ingredient
is present in the unit dosage formin an anount of
about 150-400 ng. 7. The use of claim 1l wherein the
_ patient is suffering fromacute pain and the unit
6. Th dOSE e formis suitable for admnistration once or
- The Usg prdlaiy Syfereisthe ppfive inggediant isipsesgntin theeinibdesage feamiirent
an amoung obabobeta0rP0figom m nor pain and the unit dosage form
is suitable for adm nistration once a day. 9. A unit
oral ,dosage form conprising a conposition containing
7. The uBt Bl aidifd et 6 PR g uteriig frgm agetei Pl and dheditent
. dosage fohdscsuiablé fop administrgionlghce ontwicetd dyy. of a conpound of
) the formrula H3C N H or a pharnmaceutically
ght of

ta salt, fromabout 40%to 60% of wei
8. The ugé sty %@?ﬁ% atisnt 5 RUlfeRiag domiraiaPpin20e ik cesage
form is syitgblq for adaministfatiomprdecuday1 5% t o about 50% of  wei ght of
said conposition of a hydroxypropyl nethyl cellul ose
‘hydrophilic slow release polymer matrix. 10. The
A S AR (o0,
of an a iert £t . . g
dosage formof clal mgbouahersé‘c’luﬂg £ CW&%‘!{‘;/;S’?@O@WU’&
met hyl cellul ose polynmer matrix is present in an
anount of from abO 460/ o0 by weight of this
conposi tion. *12]
‘wherein said poly Hlas a viscosity of from
about 1.00 to.-about 100,080 cps. 13. The unit dosage
formof claim10 wherein said active ingredient is
or 2 k€88 bibeBlloie 3P YShalhuc 355 & % 2wt ofsac

composition of pharmaceulically acceptable carsier and from about 15% to about 50% of

weight of said composition of a hydroxypropyl methyl cellulose hydrophilic stow release

- polymer matrix.

10. The unit oral dosage form of claim 9 wherein said compaosition is in the form of a
tablet. '

kY

11. The unit dosage form of claim 9 wherein the hydroxypropyl methy! cellulose polymer
ma_trix is present in an amount of from about 20% to 40% by weight of this composition.

" 12. The unit-dosage form of ¢laim 9 wherein satd polymier- matrix has a viscosity of from
about 100 to-about 100,000 cps.

13. The unit dosage form of claim 10 wherein said active ingredient is present in an
amount of 200 mg. '
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14. A pharmaceutical conposition conprising: a
pre-determ ned dosage anount of an active ingredient
selected froma conmpound of Fornmula | H3C NN H and
phar maceutically acceptable salts thereof; and a
sustai ned rel ease vehicle. 15. The conposition of
claim 14, wherein said pre-determ ned dosage anount of
the active ingredient is between about 200-600 ny.
16. The conposition of claim 14, wherein said
pre-determ ned dosage anount of the active ingredient
' A .. about 200 ng, about 400 ny, or about

14“AE%%ﬁ%%ﬂﬁ%%88$ﬁ%mgﬁw%§gy%¥ah of claim 14, wherein said
pharmaceutically acceptable salts are selected from
t & pregietaummircd nbisagel agownt ofi wd raotvd ougredésnt ptlegphfivm, a compound of

Fonm@%#rate, fumarate, nal eate, succinate, panoate, and

fate acid-addition salts. 18. The conposition of

cl ai m 14, wherein said conpound of fornula | is

ith a sustained release vehicle in an

- orposi tion which, follow ng

ad tion [of the conposition to a nmanmalian

subj ect proyjdes not | ess than 10% of the conpound of

formul a | rﬁle sed within 15 m nutes and not |ess

t han 50% of the conpound of fornmula | released within

4 hours and not |ess than 85% by wei ght of the

and phesmeentivdllp dcckptablg isaltsitheredfeasked within 12 hours. 19.
The conposition of claim 14, wherein said sustained
re [ .13 a sustained release polyner. 23a
fﬁ%gaﬁgdgﬁﬁ%%gs?ggn of claim 14, wherein said
sustai ned rel ease polyner is a polyacrylic acid

15.  pidieyovsipositiom il cloiy g A opliéraint shid pre-eeferthinsd dpeigy mmount of the active

ingredient is between about 200-600 mg,

ans

HsC

16.  The composition of claim 14, wherein said pre-determined dosage amount of the active

ingredient is about 100 mg, about 200 mg, about 400 mg, or about 600 mg,

17.  The composition of claim 14, wherein said pharmaceutically acceptable salts are selected
from the group consisting of hydrochloride, phosphate, citrate, fumarate, maleate, succinate,

pamoate, and sulfate acid-addition salts.

18, The composition of claim 14, wherein said compound of formula I is formulated with a
sustained release vehicle in an oral dosage composition which, following administration of the
composition to a mammalian subject provides not less than 10% of the compound of formula I
released within 15 minutes and not less than 50% of the compound of formula I released within 4

hours and not less than 85% by weight of the compound of formula I released within 12 hours.

19.  The composition of claim 14, wherein said sustained release vehicle is a sustained release

polymer.
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21. A pharmaceutical conposition conprising: a
pre-determ ned dosage anount of an active ingredient
selected froma conmpound of Fornula | HBC N H and
pharmaceutically acceptable salts thereof; and a
sust ai ned rel ease vehicle, said conposition fornul ated
in an oral dosage form having a sustained rel ease
di ssolution profile using USPl apparatus, 20 nesh
baskets, 75 rpm 900 m  phosphate buffer pH 6.8
20 oo e Bl PR Raeadt ik 1 fiporytc acia
polymhoenhydrd@prophlmetiypabildse polyofer.cl ai m 21, wherein said
pre-determ ned dosage anount of the active ingredient
S 0 - 600 .. 23. The conposition of
21. cI%?ﬁm&ﬁ?&t%glrcél}nﬁ%%g?%g%%%é%ﬁed rel ease vehicle is a
sust ai ned rel ease polyner. 24. The conposition of
. ch gicnd @G minddedosage saduht il sh aictied ingeddias aclpakd fiem a4 sompound of
Fonnl1@01yacrylic acid polynmer or hydroxypropyl nethyl
| ul ose polynmer. 23b 25. A pharnaceutica
- conposition conprising: a pre-determ ned dosage anpunt

of active_jngredient selected froma conpound of
H3C—+Q 9 H and pharmaceutically acceptable
sa herleof ; jand
N
H 1

and pharmaceutically acceptable salts thereof; and

a sustained release vehicle, said composition formulated in an oral dosage form having a
sustained release dissolution profile using USP1 apparatus, 20 mesh baskets, 75 rpm, 900 ml
phosphate buffer pH 6.8 + 0.05, 37°C = 0.05°C wherein between about 9.2%-17.7% of said

compound is released within approximately 0.25 hours.

22.  The composition of claim 21, wherein said pre-determined dosage amount of the active

ingredient is between about 200-600 mg,

23.  The composition of claim 21, wherein said sustained release vehicle is a sustained release

polymer.

24.  The composition of claim 23, wherein said sustained release polymer is a polyacrylic acid

polymer or hydroxypropylmethyl cellulose polymer.
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- a sustained rel ease vehicle, said conposition
formulated in an oral dosage form having a sustained
rel ease dissolution profile using USP1 apparatus, 20
mesh baskets, 75 rpm 900 ml  phosphate buffer pH 6.8
0.05, 37Ct 0.05C wherein between about 42.9% 57. 4% of
said conpound is released within approximately 4.0
hours 26. The conposition of claim 25, wherein said
95 e det er wn§: Q ggg anDunt .of the active ingredient
' PhaREa e 85@ ? £27. The conposition of
cIa|n125, wherei n said sustalned rel ease vehicle is a
sal pteaddterthitied| dvasgye arpalny WEfan a2Bve Hasedidnpesitéd GdmOd compound of
| ai m 27, wherein said sustained rel ease polyner is a
F"""m“%%flyacrylic acid polymer or hydroxypropyl net hyl
ceIIquse pol ynmer. 29. A pharmaceutical conposition
a pre-determ ned dosage anount of an
ent selected froma conmpound of Fornul a
23c and pharmaceutical ly acceptabl e
salts thereqQf,-and a sustained rel ease vehicle, said
composi tion Hor |ated in an oral dosage form having a
sustai ned rel ease dissolution profile using USP1
apparatus, 20 nesh baskets, 75 rpm 900 ml phosphate
and phbuhidceutiqally Gec8pthblo silfs, th&éad; afd 05C wher ei n bet ween about
65. 7% 99. 9% of said conpound is rel eased mﬁthin
onp05|t

o sust 8BS IR Ehle Gedd, SR, et BisT oo ot e F Fhving
sustain@@ trelégse distgludioh ®rfilé Ssiag tsTENapais, 2@%6@3@)a§l&t5, 75 rpm, 900 ml

phosphate buffer pH 6.8 £+ 0.05, 37°C + 0.05°C wherein between about 42.9%-57.4% of said

HsC

compound is released within approximately 4.0 hours.

26.  The composition of claim 25, wherein said pre-determined dosage amount of the active

ingredient is between about 200-600 mg.

27.  The composition of claim 25, wherein said sustained release vehicle is a sustained release
polymer.
28.  The composition of claim 27, wherein said sustained release polymer is a polyacrylic acid

polymer or hydroxypropylmethyl cellulose polymer.
29. A pharmaceutical composition comprising:

a pre-determined dosage amount of an active ingredient selected from a compound of

Formula I

aUss

N
H I
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31. The conposition of claim?29, wherein said
sust ai ned rel ease vehicle is a sustained rel ease
pol ymer. 32. The conposition of claim 31, wherein said
sustai ned rel ease polyner is a polyacrylic acid
pol ymer or hydroxypropyl net hyl cellul ose polyner. 33.
A pharmaceutical conposition conprising: a
pre-determ ned dosage anmount of an active ingredient
sel ect ed fron1a compound of Fornula | H3C OGz\ NN H
and plﬁaﬁﬁa&ﬁﬁ‘é g{a%f%'éabf .I%gpta@ﬁl e salts thereof; and a
sustalne ase veh ich follow ng
adn1n|strat|on of the conposition to a mamal i an
a Sustgmbq'l e@lt%aSerﬁcxli%ssaiad wempesitmnp femmiatadome emtarat doagd Gex having a
t he ect that

und
sustalnel;Ji r%{%:a ?mn {;('l pqswslggﬂ’ol FIFPaJéat%SO %{)rrg?shel{fﬂﬂceé% rpm, 900 ml
phosphdté bﬁffﬁCbH Iﬁl&i: reas, et 0.08°CsafEreindedmedn foub 85.4%-99.9% of said

Fd in.a. rap i d release formul ation. 34. The
Comp%‘BH:gH§ Jedyvighin @Pé‘i”ﬁﬁnﬂ@y LR sai d pr e- det er ni ned
dosage anount of the active ingredient is between

30.  ab@iongfdRitioR Qf RThim 290 wlbrein[H1 HeIHRRShined MoSfge Glnithufi 3[31;116 active

. wherei n said sustai ned rel ease vehicle is a sustained
ingredicat is Helaveen ahauidP0-68dmgThe conposition of clai m 35,
wherein said sustained rel ease polyner is a

31. pﬁ{evc%&rpx&lhsn af:aghm W'M@Fe‘in ofd M&EMX%&E%&FHM gutained release

cel lul' 6se polyner. 37. The conposition of claim
polymeghi ch f ol | owi ng adn1n|strat|on of the conposition to a
manmal i an subj ect provi des a maxi num pl asnma

32. Oﬁ{écc%ﬂﬁ)'bﬁﬁo{n? by élng‘Pg(l), v&fereﬁflgagd SSARRY ?geelsg pggﬁler is a polyacrylic acid

polymer or hydroxypropylmethyl! cellulose polymer.
33. A pharmaceutical composition comprising:

a pre-determined dosage amount of an active ingredient selected from a compound of

Formula I

RS

N
H 1

and pharmaceutically acceptable salts thereof; and

a sustained release vehicle, which following administration of the composition to a mammalian
subject provides a maximum plasma concentration (Cmax) of said compound in the subject that

is less than about 37% of a Cmax provided in a control subject after administration of the same

amount of said compound in a rapid release formulation.

34.  The composition of claim 33, wherein said pre-determined dosage amount of the active

ingredient is between about 200-600 mg.

23d




subj ect that is between about 27% 37% of a Cmrax
provided in a control subject after adm nistration of
the sane anount of said conpound in a rapid rel ease
fornmul ati on. 23e

35. The composition of claim 33, wherein said sustained release vehicle is a sustained release

polymer.

36.  The composition of claim 35, wherein said sustained release polymer is a polyacrylic acid

polymer or hydroxypropylmethyl cellulose polymer.

37.  The composition of claim 33, which following administration of the composition to a
mammalian subject providés a maximum plasma concentration (Cmax) of said compound in the
subject that is between about 27%-37% of a Cmax provided in a control subject after

administration of the same amount of said compound in a rapid release formulation.
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