Bl Cl FADI NE FORMULATI ON Cross- Referenced To The
Rel ated Provi sional Application This Application
clainms the benefit of the U S. Provisional Application
60/ 399,852, filed July 31, 2003. 5 BACKGROUND OF THE
I NVENTI ON [ 001] The c8 ounds of the formula H3C N
HI and its salts afd §%§t @Ne not
narcotics ( that is, are not m)rphl ne-like in action
). See 10 U, &10s RefarencegyTo Fhe ate E oxisipna] Applipgfionn
No. 4,196, 120. The conpounds of formula | include
bi ci f adi A&is Anpligatien plainisethe bryefited theoSoBiedisiopalf Anphigatign
Itot{%roduce analgesia, it is inportant that it be
adniofi38P 8P diledVulyidn2¢03way that there is a very rapid
and strong onset of act|V|ty foll owed by a sustained

: [IEIEBRINVYENTION t hr ough t he presence of
this corrpound in the blood systemof the patient. In
this 15 m0helhd domppandsedfitthd forddpt free from pain.
This is especially inportant with patients suffering

fromacute pain which resurts after_maj or surgery and
during recovery. |tHds @ ey to devel op an
anal gesic and a nethod fo /s delivefy that wll

rapidly relieve noderate and sev ai n when

adm ni stered and will maintain thi$t relief for |ong
periods of time. 20 SUMVARY OF THE | NVENTI ON [002] In
accordance with this inventjpn g have devel oped a
dosage form and a nethod for delivering the conpound

of f.or ] g@m&s Rt abd ot ﬁa?rl:&tﬁs £ #5.50d BN REpIRA-fke WALER ). See

qui ckly relieves palin when glgm ni stered and nal ntal ns
16 hi v .§.q4alte%§ N‘:)_Q{,zﬁ,%@ 84 ﬂi.S. Patent No. 4,196,120. The compounds of formula

Iinclude 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 a 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
has been 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] In accordance with this invention, we have developed a dosage form
and a method for delivering the compound 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 . 60Q .ng. —once or tw.ce daily i oral . uni
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gg(yéglr%gp%gﬁ;ggg fI qugg%%lsi }n: qn%rﬁt:eétg% agl%llrtlt,to ?e?ié%g lg)ain utilizing
pharmaceutically acceptable carrier and fronyag?ut.
1598 fl@,'sagasrygw% i&Qﬁ‘t abgyt 25mg- t@@h%§p9 Mgnonse ogtwice daily in an oral
hydr oxypropyl nethyl cellul ose slow release matrix

Wi t A &@a IR E9nigRES ahiss watpogiBon thisgmognieH thegosnapaderf
inthe slowrelease matrix. 10 DETAI LED DESCRI PTION

9 008rmyhilr jtpsadin(% ke $06.diyrveeighe af the cemppsitionnifie ’hanegeutically
formand nmethod for admnistering this dosage form
c oneesepipblg carkier and MpoLabduolfs % or2at by weighiof thegpmpesition of a
salts to reduce pain in patients suffering such pain.

Thi bydretsiponpybmeitivicelulasesdavoretpase matpik with tlwatarrish andthe aftive
foll owed by a sustained mai ntenance of this relief for
a | ongpdicnt diepared irothe tlowaeleashaatrin t oral dosage form of
this invention is a sustained release conposition
containing fromabout 25 to 600 ng. of the conpound of
formula | above or its pharnmaceutically acceptable

10sal ts, a pharmaceut i CRETAIBED ESARIBTION rier in
conbi nation with the hydrophilic hydroxypropyl nethyl
cel | ul ospopp! PHiEihidhtiofBldiledted forh RGQDIRBEGE fottd dhdinkdtisod for
invention it is found that the use of from 15%to 50%

20 BymiRtedAk thiPdRhRS BIh Yoriddlin the 260 snd OB Fdtilila TRB&RCDr its

upon the total weight of the conposition of

hy d50% YPFaR pafBh PitientRh RS ScORY, Rid feifBd Fn‘o&uces a strong,

produces a controlled release formulation of the

co f ' ikt d Al '

ol el of TR B L PP PR Al il Rhet SR

; Lent _ . . . ol Laf . .
A R S P

the c%ﬁpo%ﬁm%gﬁgingif ro?x{ eﬂ%hﬁl# tﬂ I%@& X% sﬁﬁe &%p%ﬁﬁ@ﬁ%gfgnula I

peri n accor §nce W S I nvention t
beneficial_results.can hieved . .
ad mgl?]olvg ot 1at& P%an %cfeutcl)crag aﬁc%i)f?’gle Ezﬁt\é, a pht&}lmgcg&cally acceptable carrier

in combination with the hydrophilic hydroxypropyl methyl cellulose polymeric
matrix. In accordance with this invention it is found that the use of from 15% to 50%
20 by weight, preferably 20% to 25% by weight, based upon the total weight of the
composition of hydroxypropyl methyl cellulose polymeric matrix produces a
controlled release formulation of the compound of formula I above causing an initial
rapid release of this active ingredient in the blood system of the patient to provide an
immediate relief of pain and thereafter maintaining a constant slow release of the

25  compound of formula I above for an extended period. In accordance with this



dosage formonce or tw ce daily dependi ng upon the
severity of the pain. [004] The conpounds of Fornula I
i ncl ude the conpound bicifadine and various optica
and geonetric isonmers thereof. The isonmers may be in
pure form be.a mxtu he cggyounds of

or .5 e. .
For FYPEHOR (i PagBCiHESES sy ThERag atgp o ora uni
fornms of these conpoynds 005] In _accordan Wi.t h
t hi 405e#R/ORR 087, OrHiee Mzip@a STRFUPPR YT SR RRir

its salts are adm nistered in an effective anpunt to
al | evi at @0faiThe cpppepde piforpplal inclpis shperompound Higifadmg and
0.5 ng/ kg to about 20 ng/ kg per day are used. However
t he var®ug Apfisat andfeepmeirie isppmeisieprest. ﬁ%‘? ispmers may be i Rure frm or
in the oral unit dose to be admnistered will depend
% o @may he gaixguee dihe epmpdvadsefdionnula i inghide thesricomtpeungsiag el as
of the patient and of course be subject to the
phy sl &arms oSthpsecbgmpounds.For acute pain which results
frominvasive surgery, for exanple, it is best to
admi ni st BASKt Hinscardehcamith thikoswegéon, tlerqrmpaingloffomana I dbave or
the other hand, for pain resulting fromtooth aches,
denitabalts arehdmidistared sLamgdieytivenooust to afeviedepain. Sinrgatéraroral
of this oral dosage formmay be sufficient. In
ac c dosdgaraé fohd dbotit . Smigfkg enibiont20 mpkg peralay ure used ddavgeyer the
form containing the conpound of formula | and/or its
16al bmodaf e cafphund of esredladior s shtdAGR oedl uhit doge2Sbé 0
600 ng. either once or twice a day. For patients of
f r ondaRwreORilkBperiddo 3 REEH exBRt &iBthe Biblint @F plin aftDhaGRight of the
forms containing fromabout 100 ng. to about 600 ng.

can pRentindlJf e6ise W sibjedtQo R pRGESaS judbaet:. BOGicti pdfQvhich

ng. being generally preferred. This oral unit dosage

f or BsuGBibr? GrvaAd N RtRHEFEEAARS, iPfs bEERInBniHY thist4] unit dosage
| ess pain and for patients ose weight 1is below 60

K9. o 5@l aég.iobn%%@ b émdgigi@tr@shmng Grofd 185 APRL! deABil or

ng to about ng. can i zed either once or

1§ W G& H'rgé( .%%eeﬁél Osthai6n B sORf % @Fo?mf\lxa%Q%J ﬁﬂ% t.
accor?fgrﬁc_ RXA t E ? |yglg|mnvsenat |8%n, %St %ag geen oun S}Il a%en
the Ilp ?c%?{?ﬁ&ch%\gth tﬁ% .irfvgﬁtlig ! the 3faf fu‘rﬁ?@dsg eeﬁan‘h Q&Rzﬂgitﬂg ttlﬂ%ompound
use O e nydropnilirc sifowrel ease polyner,
hydr ropyl et hyl cellulose., 1t i hi kA
pol 9%(%%% ?érrl]d/%ﬁ 1%5 gé%s @ l(le)e aclim1n1stered at a%oéage 3f 11{]@/19 he Pd“édo lﬁg.
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 utilized, 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  results are achieved through the use of the hydrophilic slow release polymer,



i mredi ate onset of relief followed by the continued
mai nt enance of the active ingredient in the blood
stream of the patient. The hydrophilic slow rel ease
hydr oxypropyl nethyl cellul ose polynmer that is used in
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General |y the dr ropyl methyl cel) ul ose | ynmers
i Bt et pin RYEL o e eeuyued jariprene o rjEe
from about, 15, Q00 cps to _about 100,000 cps..  [007] On
ex pBEirdisnt iy thehleast sdream of the patisah Hhe hydrophilic glggyrelseset he
pati ent when the oral dosage formsuch as a tablet is
swahydsearopy Haethltselilosenobatcs thabie gpresin gsordangeyvidhiiist he
polymer starts to hydrate to forma gel layer. The

Ssol ingension hpsig wisessity ngheengaad abeigrl 8¢ prsrie abail $@50Qps.
initial burst fromthe external |ayer of the tablet.
TheGerdralbrthahydresypepsi methylfcelitiesepelyniezsehiclpere preferwiddnve a
wat er perneates into the tablet increasing the
t hi eikevsspinghe tange gfftonh alyomt 15,009ecps tol aboitel 08,009 cphi. f f uses
through the gel layer. Concomtantly, the outer
| ayer s WO exipbsurdipduedons fleidsisudh asml thebody of tlegetent when
15 generally referred to as erosion. Water continues
t o theloratdosagt formrsdeh dshaalilethd talloved thettaliled sutfacelbasomes wet,
di ssolved. This initial burst release of the active

100 ngswthepélymbostdrtd thRydraie td fofrh @ gél lhy@r.pTivdotidlenatuas bf the active
onset of action without the need for separate
| NClndfeldRAt @luses@an iifATBUsE6m iRl KRB0 RYEHIf et thiflet! Mbereafter an
dosage form This polynmer provides a release which

CONgpahdidLSF Rdgd] Myki Rloud Wheh whiet pemBaledditodhsQbkt Metesking the
sustai ned rel ease of the 20 active ingredient of

f or fitli@est oPfheigbBlapR! The §o‘1hb?é3&9% G2ASR thblidh thObA layer.

i nvention the conposition containing the conpound of
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n 'S rel ease a and not €ss
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th O3 in?n%dqétg 96 elatsé SoQtignailntt e c%fsagte I}grm This polymer provides a release

which constitutes an initial burst followed by a continued 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.



parent conpound which do not significantly adversely
af fect the pharmaceutical properties (e.g., toxicity,
ef fectiveness, etc.) of the parent conmpound such as
are 5 conventionally used in the pharmaceutical art.

of the. A e SHABURE SR TSR Borat b RGP
IS E?{"l?egtg}q? P Ci:{gacégtécgﬁﬁ?nfgggri%q. %ﬁt}ﬁ’} %Fe?sgtg%%g act‘ggﬁacsg?n salts of the

citrate, fumarate, pml eate, succinate, panpate, and,
sul PaaETE cormpoyng Aeiqh doot signiticagihy ad@ﬁ@bfé*f@@d"ﬁ@ pharmaceutical
Particularly preferred is the hydrochloride salt. It
i s PrePHEes {Ade fidEeoRtTenass, gio) Ofthpasert sorapeung suhps gre
invention, the acid-addition salts are equivalent to
5t hecquaesionallyf ysedinghepharpayeutjcal 1t. gkhess apithedditigingsplty 43¢ prepared
i nvention, the conposition in the oral unit dosage
f or b weatmeritiof the pergnidompourduvithathe epreentiafecgrganiqey| ipefganic acid in
m crocrystalline cellul ose, |actose, sucrose,
f r uemesey wglltkoowe tatbasersbified inghe ot. HEre hydrpahlorided phispkate
cal cium 15 phosphate, cal ciumsul fate, cellul ose,
et ¢iyrhte gunatates maleste] dundind® pdmoity,and wdfate deabdddition salts are
mannitol, lactitol, maltitol, xylitol, sorbitol, or
ot hpefesradaPartituiatyqireferrelt iy tiethgdwbhloridbesattr Ttrs to be understood that
mal t odextrin or other polysaccharides, inositol or
10m Xfou Kieputgoessadthis hhentioprtkd stid-adilitbomrsaitedre bquidilend®sheparent
cal ci um phosphate. The diluent or carrier is present
i N frbebas€onposi tion in an anount of about 40%to 60%
by wei ght of the conposition 20 [010] The preferred
uni t or googioSaeofdandd Wit thid @ehtior, theSomPyEiin i@ fhel o%al@nit
tablet. Any conventional nethod of preparing
phagdmeeteth eatltaifd Abartidt SuddEAGAL i OLIBICAR ARy stallie| cbTaske,
in preparing the unit dosage forns of this invention.
The,phad SReSH! fnfchdse Piitose dbRIrbseIQTARE st T8I baSikl eAlcif
the tablets, contain one or nore of the conventiona
15205 ds B0, e it 0! St GRkRYeslIEAR0LTAED ioin
are selecte roma wi de variety 25 of excipients
kno [0t N £ ar i h.ng
to tRuBLIRRIRIRLRE SRLE Bl aFdhRl kil Aol 5
an%%&%ﬂ? Gand ex'trﬂ?(%%ﬂle? E&l sa@%ﬁg’e% i‘?‘lgéit%%r%gixﬁlré)sr{ﬁer St Th
conbi nati on T or el'r Known use i'n preparing SUCh

d Osgx%?er;eg CiRiess dlt I%Q%c ecgaf'cium phosphate. The diluent or carrier is present in the

composition in an amount of about 40% to 60% by weight of the composition

20 [010] The preferred unit oral dosage form for use in this invention is a tablet.
Any conventional method of preparing pharmaceutical oral unit 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 pharmaceutical formulation art. According to the desired
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Such ingredients include, but are not limted to
glidants, conpression aides, disintegrants,

| ubricants, binders, flavors, flavor enhancers,
sweeteners and 5 preservatives 1011] Suitable

{ anose %ff’oé'tn'}?ﬂ'réiddg st %y%&h%saﬁ%gf@gﬁ%”w%% Seefe alone
sodi um benzoat um chl ori de,, arboma
S HHUR PP aPypr G b Dot B ATeHAE e P DaR gy Hlets

and_qgl ycer nonos%earate Sui table glidants |nclude
col Mbatsare%wﬁ ingluds, G 1wt fipeis faglidantaeomprestianaidesg
talc, funmed silica, psum and gl yceryl nobnostearate.

[ oﬂflnqearaa@clé%%n@éomgef% flayerss flpvay eaneRss, sygsteners and
conventional neans for preparing standard oral unit
dospgwragFeds can be utilized. In formng tablets, the
bl end can be conpressed by conventional nmeans to form
the tabll@td &hitaths kibfigantsrindlusie stearfhecid, enagnesivap btearate Halc,
used herein is intended to enconpass conpressed
phasahdioe geirerl hisogiogedyegethlde nild, aediam benrypatg] Sodwinzakdoride,
and shapes whet her coated or uncoated. Substances

whi lehcinmgertimavay smepresinm doaylisnldate, wolleidia sitigolr diryide aplglyceryl
cel lul ose, titaniumoxide, talc, sweeteners and

c ol mb@nitearatd, Ehaibld plidanr\hehtde @olldidal kilicd, Hemed diticomtdicxidedsilica,
by the foll owi ng exanples. | N THE EXAMPLES 20 [ 014]

Bi ciafcaftinied sttich, gypsubhandpydesthlonsstearaiei d salt of the
conpound of formula . [015] Entonpress is the
carrier [gid)ash eccomtatidelirittrhio spRatic, adytb@yenhbhdl @w@hs for
K100M i s the hydrophilic polyneric hydroxypropyl

et fi¥paring 8lahdtr® 51 REVddIgeForyisTaRbé itilized. A 16RE, the
for a 2% solution in water [HPMC]. 6 [017] Methoce

K108k das bk BEmPYSE@BNEddvEntRRANRERRS © fHMEIR Ut OMDhis invention.
nmet hyl cellulose having a viscosity of 100 cps for a

2% B tinh AQpiLP ag\’ﬁ&a@ rhel[eiﬂpmendg@t%&:]lcogﬁf Mpr&@d hhnaReutical

pol yacrylic acid polynmer having a viscosity of
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

[014] Bicifadine HCI is the hydrochloric acid salt of the compound of
formula I.

[015] Emcompress is the carrier dibasic calcium phosphate.

[016] Methocel K100M is the hydrophilic polymeric hydroxypropyl methyl

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



4,000 to 12,000 cps for a 0.5%solution at pH 7.5]
PAA]. 5 [019] Aerosil 200 is colloidal silicon

di oxi de. [020] Avicel PH101l is mcrocrystalline
cellul ose. [021] The content of the active ingredient

of formula | in the sanple a reparted in the
i ssol urloB ghees wEDTRE s raabiti pelpmeric Esdppiopy | mety]
10 PREPARATI.ON OF 200 M5 BI Cl FADI NE HCl TABLET [ 022]
Bi cfelilessbavigs 2 vergsifief 100 epsfar 3 gosqluion Wygyater [HEMC]:
prepared using the followi ng ingredients. In the .
tabl e bdP&8 tGrebopol ¥dRospalyasalic peid pplymes baying srosisof
the ingredi ent based upon the total weight of the
c onf8ed foj 13,000 cppfey a Pi5%0 smiugion atthé SHAAROONY SR Tabl et's
15 Batch Size: 5.2kg Material % Conposition M/tabl et
5Bi ci f adi [#&9]1H@ ergsil 208 isxRloidal silispi divaldeK100M 20. 00 128.0
Enconpress 47.75 305.6 Magnesium Stearate 0.50 3.2
Aer osi | [220) A\8&1 BH20] i8 ad¢rodisallindbéedinlosar e prepar ed
fromthe above ingredients set forth below. [025] (1)
Si eve t h@2Hi citkadntad ofkbk attivedngyédient dfiformciad énthe ammple as
collect in a polyethylene |ined container. Wigh the
eXx agdporipdoin the dissoon tablds w2OddiddRGled b HPAAD t he Aer osi |
200 to a portion of the Entonpress. Bag blend for 2
m nutes and pass through aEXANMIE on screen. [027] (3)
10Add t he MagREPARABICNOF 200 MGABICIFADINEMCY TABLET
Enctonpress. Bag blend for 2 m nutes and pass through

a 600m cpgry Bit@Rhe 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.

[023] () Bicifadine HCY 200mg SR Tablets
15  Batch Size: 5.2kg

Material % Composition Mg/tablet
Bicifadine HCI 31.25 200.0
Methocel K100M 20.00 128.0
Emcompress 47.75 305.6
Magnesium Stearate 0.50 3.2
Aerosil 200 0.50 32

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

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



[0281 (4) Transfer the conponents to a V cone bl ender
(Pharmatech Mbile Miulti-Blend Bl ender, equipped with
25L V cone), and blend for 20 mnutes at 18rpm O der
of addition: 5 Half of Entonpress Sieved Em:onpress

| Aerosi ] X Si eve ci f adi ne hocel K100M
Renai ni nkfzgjm:@?rpr é@ %éqle(??@fo‘(eﬁjs gy qqq%{)lgpée\l; é@‘amat"ﬂh
Enconpress / Nagnesi um St earate mx, and blend for
further 3 mi nfopile Mpltiyglend Blendpnpguippyd Wil Py Vtcﬁée)bqnéﬂ?@ﬁnd

using a rotary tablet press (Piccola Tablet Press)
Tabl etting PafoaA®méiutes ptl8ppess Speed Setting: 6

Punch Description: 18x8mm oval normal concave No of
punches: 5 Matder ofadditionsi on Force Setting: 2.5 20
Filomatic Speed Setting 4 Target Tablet Wi ght:

8. 640g (Rangei @aB35EmCoBeg) Target Tabl et Hardness
150N (Range: 105-195N) 8 Exanpl e 2 PREPARATI ON CF 200

MG BI Cl FADI N B@vedTMress / Aerosil mix
e Sieved Bicifadine HCI
e Methocel K100M
e Remaining Emcompress
10 [029] (5)  Add the Sieved Emcompress / Magnesium Stearate mix, and

blend for a further 3 minutes at 18rpm.

[030] (6)  Tablet the blend using a rotary tablet press (Piccola Tablet

Press)
Tabletting Parameters
15 e Press Speed Setting: 6
e Punch Description: 18x8mm oval normal
concave
e No of punches: 5
e Main Compression Force Setting: 25
20 ¢ Filomatic Speed Setting 4
e Target Tablet Weight: 0.640g (Range: 0.595-
0.685g)
e Target Tablet Hardness 150N (Range: 105-195N)



[0311 Bicifadine HCl 200ng sl ow rel ease tablets were
prepared using the 5 followi ng 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 HC _200 SR Tabl ets Materi al
% Conposi tion /tabl et BI € HCI 31 25 200 0

Met hocel .'!I.!!!:.., 3 i (O 200006 BICEH 7, ‘ 4

Magnesi um St ear at e 01 00 006. 4 AerosH 200 OO 50

003. 2 1031b3Birifaties BCEI(Oati st 1Blascstabletaimeetbreiralasing the
tablets were manufactured simlarly to Exanple 1. 9

Ex arfpllosvifie IRREHARATIGhe Gble28DwME: “BlcGinpARidiE iHEE %TABLEght of
[033] Bicifadine HCl 200ng sl ow rel ease tablets were

pr e pisriagredishirgsdd ipobthe athlowdight of hgc@dpitos. | n the

tabl e bel ow the "% conposition” is the % by wei ght of

the ingredi ent based upon the total weight of the

conmafau;MCBzwningbj@@I 200rrg SR Tabl ets Materi al
% Conposition My/tablet Bicifadine HO 31.25 200.0

Vet Hocel Ki[JM)60. U0 384, & JaifosiiBh €SS U7 25 Nfthablet
Aer oSTT RGO 9 00B. 2~ NBgngsi um Stgarate 0bopd
006.[ Methocel K100M 40.00 256.0
Emcompress 27.25 174.4
Magnesium Stearate 01.00 006.4
Aerosil 200 00.50 003.2
10

[032] The Bicifadine HCI sustained release tablets were manufactured

similarly to Example 1.



10 [034] The Bicifadine HCl sustained rel ease tablets
were manufactured simlarly to Exanple 1. Exanple 4
15 DI SSOLUTI ON OF 200 MG BI Cl FADI NE HCI TABLET [ 035]
Di ssol ution Testing of Exanples 1, 2 and 3 was
performed using USP 1 Appa at us, 20 nesh baskets,
75rpm 900 . pha |--' “'
0.5C. 20 S S is 2%

Mean % R ased02514 11292 05229168131
1 33.5 24 3%] oBicifadipe HGT 2003 sovgmelease tablgly wereprepprefBusing the
8 89.7 76.8 69.7 12 99.9 88.4 82.7 22 - 100.6 95.5

0 [folyByingingredisatse Int th tablesheloa tha ¥tcamppsitiordnothe &6 bf weight of
the active ingredient is released at the early

t i néhoingredientrasedmpamhie dotdl weight af thi cothpasitioa. si gni fi cant
portion of the total anount of active ingredient

(-15% is released within the first 15 mnutes, wth

t he BidfmlineddC] 2@imepSRdabktsa S| ow and conti nuous manner
over the remaining 5 12hrs. Exanple 5

10

20

Material % Composition Mg/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
[034] The Bicifadine HCI sustained release tablets were manufactured
similarly to Example 1.
Example 4
15 DISSOLUTION OF 200 MG. BICIFADINE HCI TABLET
[035] Dissolution Testing of Examples 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.
Example 1 | Example 2 ] Example 3
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 48.4 37.3 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



PREPARATI ON OF 200 Ma BI Cl FADI NE HCI TABLET [ 037]

Bi ci fadine HCI 200ng sl ow rel ease tablets were
prepared using the 10 followi ng ingredients. In the
tabl e bel ow the "% conposition” is the % by wei ght of

the ingregdient based ypon the total weight of the
conpos igt ﬁg%a t %Fﬁieé?bﬁgﬁ’ EoHpR iR agpou ft%WCQYe ingredient is

Bi ci fadine HO 31.25 200.00_ Methocel KI O0OM 30.00

192. tvaedebivp pabstimeponss. Zipt Eganplad inpdriici@0r HnifGunt portion of
003. 20 Magnesium Stearate 00.50 003.20 [038] The

Bi ci thaiptal empimt of aefiva inpeefliont (~d 4% istralohset sithiarthe first 15 minutes,
manufactured 15 simlarly to Exanple 1. Exanple 6
PREPRINTE crhadmiep Birapd@ in BIOWRADCMEnkHGEs MABEFoRe?Me f@R8)ing

Bi ci fadine HCI 200ng sl ow rel ease tablets were

Brepihsd using the followi ng ingredients. In the

tabl e bel ow the "% conposition” is the % by wei ght of

t he ingredi ent based upon t to aaé wei ght of the
conpositio [ ) ' / I

i ol f adi no TREFAHAITON -:L,c./gﬁ.ﬂ%j@@%ﬂ

087. 04 ogel . K10 6.40 168.96 _Entonpress 27.75
177. 60 X@ﬁsﬁ“lfé%@ g‘@/% oW eelonse blesuvareprepgred esing the
80. 50.003. 20 [040& The Bicifadine HO sustained

10 o dglewing mekadientre dibthedabls bedavythe (% composition” is the % by weight of

the ingredient based upon the total weight of the composition.

Material % Composition Mg/tablet
Bicifadine HCI 31.25 200.00
Methocel K100M 30.00 192.00
Emcompress 37.75 241.60
Aerosil 200 00.50 003.20
Magnesium Stearate 00.50 003.20

[038] The Bicifadine HCI sustained release tablets were manufactured
15 similarly to Example 1.

Example 6
PREPARATION OF 200 MG. BICIFADINE HCI TABLET

2 REIARALION 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 total weight of the composition.

11



simlarly to Exanple 1. 5 Exanple 7 DI SSCLUTI ON OF 200

MG BI Cl FADI NE HCI TABLET [ 041]

Di ssol ution Testing of

Exanples 5 and 6 was performed using USP 1 10

Appar at us,

buf f er

20 nmesh baskets,
pH 6.8 0.05, 37C

75rpm 900nl phosphate
0.5C. Exanple 5

Exanpl e 6

Time (H's) Mean % Rel eased 0.25 13.9 13.3 0.5 21.6

0. 4.8 85 3

19.2
85.5

283 27 7 2 41

12 o6 MagHal oo

8 41 4 4 60.7
104%1Camposifion) o

Fx anp|Mg/¢ablet

PREPAR

ATI (Bictﬂ?hﬁe&@C]lVG

Bl CI FA@[NE HCI T

ABLET T2044b

o AV.V aVdifa}

Bicifa
prepar

0o

FaWaValal
UVV I Uf TToOT C

IIOMAnagzﬁaredle

E=J Vo T O

hts. | Y3718

tabl e

ottt §
beM@mmnthI@Hdbnr

ositi oBb.40s the

%)by mﬂﬁgbﬁ of

the in
conposj

ed UsSing
Tedi 0—uQ
L

omthe at—wet
e AT o

it 1:)7'7"80

T'OOSItI

Bicif

di ne AepsiBi00 30.

0 30.008600 40.0

40.0 003.20

Magnesium Stearate

00.50

003.20

sim

10

[040] The Bicifadine HCI sustained release tablets were manufactured

ilarly to Example 1.

Example 7

DISSOLUTION OF 200 MG. BICIFADINE HCI TABLET

[041] Dissolution Testing of Examples 5 and 6 was performed using USP 1

0.5°C.

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

Example 5 Example 6
Time (Hrs) Mean % Released

0.25 13.9 133

0.5 21.6 19.2

1 28.3 27.7

2 41.8 414

4 60.7 60.4

8 85.3 85.5

12 96.1 97.4

22 104.1 101.0

12




Met hocel K100M 30.0 - 30.0 - 30.0 40.0 Methocel KI SM
- 30.0 - 30.0 - Entonpress - - 38.5 38.5 - -
Pharmat ose DCL 38.5 38.5 - - - - 11 Mannitol - - -
23.5 18.5 Aerosil 200 00.5 00.5 00.5 00.5 00.5 00.5
Magnesi um 01.0 01.0 01.0 01.0 01.0 01.0 Stearate

Tabl et Wi ey 450ng 450 The
R Y BICITADINEHG TARPES;

bl end was n
wer e conpressed 10 nanually u5|ng 300bar pressure and

an Ener gg(%f i Rgpiledige BCL dp0magperclppse sbletssyangpresared using the
normal concave tooling. Exanple 9 DI SSOLUTI ON OF 180

MG Blloyiramandisne ITaeitable beldy o 4% cobipssitibnitik die % by weight of
Testing of Exanple 8 was performed using USP 2
AppahamgrsdiesOpased u® Ghettotohwsipliaf theloufpesitiqud 6. 8 0. 05,
37C 0.5C. ABCDEF Tine (Hs) Mean % Rel eased

0.25 17.7 17.2 16.8 21.0 18.9 17.8 1 25.5 24.9 24.4

30.7 27.1 22.7 4%2.3 5180 48.7 &7.4 54ﬂ 543ET F
763 _mteni—abs' O 732437506 1%48° O~ 4 A7 284
8lZ_8 %—& 22 101.4 99.3 91.1 96/%5-9YPY ‘1‘6%) 8
Bicifadine HCI 30.0 30.0 30.0 30.0 40.0 40.0
Methocel K100M 30.0 - 30.0 - 30.0 40.0
Methocel K15M - 30.0 - 30.0 - -
Emcompress - - 38.5 38.5 - -
Pharmatose DCL 38.5 38.5 - - - -
11
Mannitol - - - 23.5 18.5
Aerosil 200 00.5 00.5 00.5 00.5 00.5 00.5
Magnesium 01.0 01.0 01.0 01.0 01.0 01.0
Stearate
Tablet Weight 600mg 600mg 600mg 600mg 450mg 450mg

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

Example 9
DISSOLUTION OF 180 MG. BICIFADINE HCI 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 | B | ¢ I » T E T F
Time (Hrs) Mean % Released

0.25 17.7 17.2 16.8 21.0 18.9 17.8

1 25.5 24.9 244 30.7 27.1 22.7

4 52.3 51.0 48.7 574 54.1 54.3

8 74.3 70.3 66.0 73.2 74.3 75.0

12 88.6 84.4 77.2 84.1 87.8 89.0

22 101.4 99.3 91.1 96.5 99.8 100.8

13



13 Exanpl e 10 PREPARATI ON OF 200MG BI CI FADI NE HCL

TABLET [044] This Exanple is directed to the

preparation of 200ngy Bicifadine HCL 5 tablets which
contai n anot her slow rel ease pol ynmer such as

pol yacrylic acid polynmer al one (Exanple 10A) or

conbi ned wi th hyd ganle 100 |y ose (Exanpl e
10B). [ 045 ERERARALION QF200MEBIGIEADINE HCE TABLET o
were prepared using the 10 followi ng ingredients. In

t he tabl 448! Bhis Exdrenle dnditeetpbioithe praparationto @00mpBicifadine HCL
wei ght of the ingredient based upon the total weight

Df  tidhdete whigh sorttaio anotikr Blowivalesse ipalynids Awb anpol¥scArtizianid polymer
Conposition ng/tab Conposition ng/tab Bicifadi ne HC

31. 2n2 QBxaBiple2B) A) 0P cortlaindaowpit! 19/didRy fop Pntdthyl E:11d108¢H(Example
Met hocel K100M - - 40.0 256 Entonpress 52.25 334.4

17. 26B110.4 Aerosil 0.5 3.2 0.5 3.2 WMgnesium 1.0

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

Car bopol [(91_5?; PeRuRdAd 101 200theNRIWRERLe thilet? We%%%ogf\'ed using the

requi red. The target tablet 15 hardness was

1d Ra@&ﬁiwiﬁﬂ'gé?@&%@kéﬁ%%ﬁ%low 'gh% “Qlo é%%%hlg\{s %é 0/%99 Mi:ight of

Bl CI FADI
the ingredient based upon the total weight of the composition.

A B
Material % Amount % Amount
Composition mg/tab Composition mg/tab
Bicifadine HCI 31.25 200 31.25 200
Carbopol 971P 15.0 96 10.0 64
Methocel K100M - - 40.0 256
Emcompress 52.25 3344 17.25 110.4
Aerosil 0.5 3.2 0.5 3.2
Magnesium 1.0 6.4 1.0 6.4
Stearate

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

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

14



OF EXAMPLES 10A and 1OB 5 [047] Dissolution Testing of
Exanpl e 10(A) and 10(B) was perfornmed using USP 1
Appar at us, 20 mesh baskets, 75rpm The dissol ution
medi um used was 900nml 0.01N HO for the first two
hours, followed by 900m p shat buffer pH 6.8

0.05, 37C f or_t he Liine. Exanpl e 10(A)
Exanpl e 10(@7%5& ..,O(N~ ! )4 ,-4_".;\&..5 ABLET
12.0 0.5 23.6 16.7

2 32 8 4 49 9
42.9 8 59.7 58.1 12657674 22742812 10
Exanpl e 1ATPRRszgitionesiare of GiymmpIe10f4) A AN(BHGLas PaBirmed using
[048] This exanple is directed to the preparation of
Bi cilfdi Appasighs, 20 Gesh bagkets, dfipd. rBlealissauti@bhetiemwhddotas 900ml
do not contain any hydrophilic slow rel ease pol yner
nat 004 NniiChfok the Sirs tixy Hsuds; Yaltooseyl bire oty phogihhkbager pH 6.8 + 0.05,
These tablets were prepared for use as a control.
Bi C|3f7@4+og°¢|@rtgeo,gﬁgm;,%mn§g_ rel ease tablets were
prepared using the | ow ng ingredients. In the
t abl e bel ow, the "%corrposition is t he %by wei ght of

t he i ngr gdient—tbased—upontthet } t+he
conposigt irer—215-Mater '424 /o E&.ﬁlﬁ ecj?o( J}fm'l}:ga pple 16(8)
“Time (hrs) Mean % Released
0.25 17.6 12.0
0.5 23.6 16.7
1 31.2 22.9
2 42.9 32.8
4 499 429
8 59.7 58.1
12 65.7 67.4
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 HC1 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



Bi ci fadi ne 15.625 100 Avicel PH 01 72.875 466.4
Pol ypl asdone 10.0 64 Aerosil 0.5 6.4 Magnesi um
Stearate 1.0 3.2 [048] The tablets are prepared from
the above ingredients as set forth below. (1) Blend
Avicel PH 101 with Aerosil 200 in a ratio of ca.F1:40
for two m ngres;otirenr —5 ppss through—a sereen—of—
aperture 60pTm {"21"18f end vi%&onmqm‘invw_th Me#absi ym
Stearate in| a r&icifadbk ca.1:20 figp2§wo ninutege then
ass throu a T faperturg 00Tn—3) Pass
gi ci f adi negl’—awéi{gci?g%!ﬂq ugh72'82 scrleen. 450 gh
the exact ahoudblypleedmmer ed. 10 (49.0Transfler thea

to a e bl ender ( Rhar mat eqh Notif
(I\:/(ljmjio?glntefld Lo , 'Pped(\,ﬁh 251 Ponnf%'d'and
bl end for tMagnssiiestegete1sr pm Older of gddi t B@n

Appr oxi nelld8ly Thaltdblas art BRpiredBbMI thdatbbVé feledRRE AL set forth below.
Pol ypl asdone 15 Screened Avicel/Aerosil blend to

bl enti¢Blend ARgser PHIl ODwAY heRkil 260 fhgatt &def 40 fop }wdo‘gx'i:,nutes, then
the screened Avicel /Magnesium Stearate to the bl ender

gnd bl epd dhihot 14BN ofidAkhS 18rpm [0491 Tabl et
t he bl gnd Ergi%gg% rgf)gérl{/ékqlagslog?mpr ess (Piccola Tabl et

0. 595- gﬁl@tﬁésg%h'en %a6ss %811%' aescr]ég’n of aperture 600Tm.

(3) Pass Bicifadine raw material through a 1mm screen. Weigh the exact amount

required.

10 (4) Transfer the components to a V cone blender (Pharmatech Mobil Multi-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
minutes 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



DI SSOLUTI ON OF 100MG BI Cl FADI NE HCL TABLETS OF EXAMPLE
12 [050] Dissolution Testing of Exanple 12 was
performed using USP 1 5 Apparatus, 20 nesh baskets,
75rpm The di ssol uti on nedi um used was 900n0. O1N

HC1, 37C 0.5C. Exanple 12 l;l"l % Rel eased

0. 0831981 Aok a
PHAR ) .U_ \ ul OF EXAMPLE 12

dem)nstra e.of Bi C|fad| ne, oral dosage

for rrs hav @8 P‘? lg?ﬂtl‘g{l%‘ sting of Explay2 e gifforged using USP 1

Er opyl met h cel |l ulose hydrophilic slow

reI e ﬁ FﬁkP*)i PriveuEeasdigsobition miedianh used was 900m1 0.01N
mai ntenance of 15 Bicifadine in the blood for |onger
peri &84 HFCeHWECt han utilizing conparabl e matrix
systens which contain greater than 50%

hydr oxypropyl net hyl cellul ose as well as systens

whi ch contai n_ot her sustained rel ease pol yner

matri xes. [052] In this study the foI Im%@gjzreat ment|s

wer e eval uated—L Ta "‘ts of
Exanpl e 12,—no qlé\l\]kl elease; 4) Treat r@;lﬁeegs&d Tabl et s
of Exanpld 2 (40%08K): 3) Trleatnent C %5.67abl ets of
Exanpl e 3 {(60% HPM3) 5 4) Treatment D :lgﬁﬁﬁeib of
Exanpl e 10 B(40% HPMC and 10%fAA); and 5) Treat nent
= Tablets of Exanple 1 OA (PAA). 17 [053] A five
treatment, random zed bal angggueicagsover study in 15
feal thy  vol unt eerwvwwmmlg@—%gﬁi@b*r%lyof

Bi ci fadine HO sustained relfea tive to

?852 ]apiS? mgi]e %6 kARl HAEmBRLHR S thedse LA LY \dirie, oral dosage

forms havmg from about 20 - 50% by weight of hydroxypropylmethyl cellulose

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% hydroxypropylmethyl cellulose as well as

systems which contain other sustained release polymer matrixes.

[052] In this 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 E = Tablets

of Example 10A (PAA).
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5 1055] A five treatnent, random zed bal anced
crossover study in healthy volunteers exam ning the
absorption of various (Bicifadine) sustained rel ease
tablets relative to rapid release tablet and

eval uatin e f and tolerahility of the test
corrpoundsﬂ)gg Tn ‘%?@ g%éége%rgp$ .lz‘%g’aha@ CTRSSPE fipdipin 15-hgalthy
eval uat e the effect. of different types/levels of
mat ri'x-For g poe ot Bicifding HCH septairgdaslsase tablets
t abl etlst. 13 To eval uate the release of bicifadine from
r api &FFBE&TLEPYplaass tableg way parfesmed asfelleet et y and
tolerability of the test conmpounds adninistered orally
[057] Met WSAbISed: 20 [058] Fi ve- Treat ment, 5-period,
fasted, bal anced crossover study with a three to four
y washout between each dose. [059] Nunber of
Subj ects: 25 [060] Fifteen (15) healthy vol unteers.

18 [061] DSaPYNoSvstramtedyhhitotlitedVaiaReei@Fosbdie} 45dyaR healthy
[062] Healthy mal e volunteers, aged greater than 18

and VeltgedrbadnARiny 8R88sorptRn 30 Fariuk (i i
body wei ght . [065% Duration of Tt eg??%%d?q@ F%&%ﬁ%}eease tablets

t est reldti9a toRpiH r¥iBte AElk: %ﬁvﬁﬁﬁt@gﬁ e &tfe%r AL t?legatﬁagi);cy Igﬁ BE test

In each 10 treatnent period t uration o

t he gdrﬁﬂyuﬁdsmhﬁg%@g}a tely 12 hours prior to dosing
and 24 'hours after dosing. There was 5 treatnent

1peri ods. There was a 3-4 day washout period between
each dose adm nistration (for exanple, a
Monday/ Tqugad%je%[ivee:qui val ent dosi ng schedul e).

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 evaluate the safety and tolerability of the test compounds administered orally

[057] Methodology:

20 [0S8] Five-Treatment, 5-period, fasted, balanced crossover study with a three

to four day washout between each dose.
[059] Number of Subjects:

25 [060] Fifteen (15) healthy volunteers.

18



15 [065] The total duration of the study was

approxi mately 28 days. Total confinenent 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
was extracted and the concentration of Bicifadine in
the bl ood was eval uated and 20 anal yzed and reported

in ng/m. oncentration of ng/m_ of drug in the

pl asma A85h2F§WFQﬂSQ§@M%@t’#? oLinglu§iaRi ous feat ures
of the resulting curve were nmeasured and reported in
the table as follows. [067] Abbreviations: 25 19
[068] Area under the drug plasma concentration versus
time cur V862 Hgaithy male yolg@peraageal graatertharhis ahdiegs fHang0gears,
concentration versus tine curve extrapolated to 5

Bnf i anidtwiteALO%% bfideal bOKOFeidlite maxi mum neasur ed
concentration of the drug in the plasma Crax. [071]
The tinme at which the Crax was neasured = tmax. [072]
Terminal elimnation rate = Landa_z. 10 [073] Apparent

hal f 1if go&3it IDudatiol - B- "TrtC - TrtD Trt E PK
100ngy 20 nglchhgnggﬁgm?§gﬁg Paranet e Bicifadine 1R

Bi ci fadi ne SR Bicifadine SR Bicifadine SR "' Bicifadine
SR rs control tablet (40% Methocel (60% Methocel (40%

Met hocel % r bopol K100 K100 K100M and 10%hn
Car bopol )[_6(}4'1 Ql'g:eatest eatment was aan{inistered ':1/2 a single oral dose. In each

10 treatment period the duration of stay in the clinic was approximately 12 hours prior to
dosing and 24 hours after dosing. There was 5 treatment periods. There 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 approximately 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
was extracted and the concentration of Bicifadine in the blood was evaluated and
20 analyzed and reported inng/ml. The concentration of ng/ml of drug in the plasma
was plotted against time and Vaﬁous features of the resulting curve were measured

and reported in the table as follows.

[067] Abbreviations:

25
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nl1S nlSiris 1,15 nl S AUC nf 2621.81 838.33 4837.19
3506.81 } 1819.09* 3764.95 1538.40t 3160.12:L

(ng/ L. h) 1801. 19t 2071.62% CV% 32.0 51.9 40.9 37.2
65.6 AUC ast 2578.75 805.08 4460.36 1390.56 3293.94

f 1372.0 73.54 f 995 39 3308.39  (ng/nL.h) 1573.14
CV% 31. 2?%‘%%23‘&?& “?d%fdg%d%?’esmwe% @‘?g Ypgsus &1?9@. ogpve = AUCO-
546.36 103.69 440.35 f 81.74 545.58 165.75 398.82
125189 (ngl m.) Cva 33.3 19.0 18.6 30.4 31.6 Tmax
0.530.26 1.470.90 1.500.93 0.80 0.44 1.520.91 (h) CV%
47.9 61. 1069]. ArgSinderiie dug plasaleoncentrfion vedsug In@.chifvef
0.09' 0.22 f 0.13* 0.11 0.08t 0.20 0.10% =z (li 1)
31. kxbdpddat&llto8 73.1 51.3 CW%t1/2 1.840.56 5.552.49
4.743.38* 9.364.631 4.963.36% (h) CVoQ 30.8 44.8 71.2
89. Snfinfty8-AUCOHA¥4 j n=12 $ n=9

[070] The maximum measured concentration of the drug in the plasma =

Cmax.
[071] The time at which the Cmax was measured = tmax.
[072] Terminal elimination rate = Lamda_z.
10 [073] Apparent half life = t1/2.
- TrtA - ! TriB- " TrtC TrtD - TrtE
CPK " 100mg " 200mg , 200mg : 200mg 200mg
Paramete Bicifadine IR, Bicifadine SR < Bicifadine SR Bicifadine SR Bicifadine SR
s control tablet - |  (40% Methocel (60% Methocel “(40% Methocel (15% Carbopol)
I CK100M) | K100M) K100M and 10% ok
s Carbopol).’ :
; ' nls
nls nls - - als ! ; nls T
AUCinf 2621.81 = 838.33 4837.19 % 3506.81 & 1819.09* 3764.95 £ 1538.40t 3160.12 =
(ng/mL.h) 1801.19% 2071.62%
- CV% 32.0 51.9 40.9
372 65.6
AUClast | 2578.75+805.08 | 4460.36 + 1390.56 3293.94 £ 1372.03 3273.54 +995.39 3308.39 %
(ng/mL.h) 1573.14
CV% 31.2 31.2 41.7 304
° 47.6
Cmax 1485.93 % 495.32 546.36 + 103.69 440.35 +81.74 545.58 +165.75 398.82+125.89
- (ng/mL)
CV% 333 19.0 18.6 304 31.6
Tmax 0.53+0.26 1.47+0.90 1.50+0.93 0.80+0.44 1.52+0.91
(h)
- CV% 47.9 61.1 61.7 554 59.8
Lambda_ 041+0.13 0.16 = 0.09% 0.22 £ (.13%* 0.11 +0.08} 0.20 % 0.10%
z
) 311 54.0 61.8 73.1 51.3
CV%
11/2 1.84+0.56 5.55x£2.49% 4.74 £3.38% 9.36 +4.63} 4.96 +3.36%
() .
CV% 30.8 44.8 71.2 49.5 67.8
*n=14
T n=12
In=9
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20 [074] Fromthe plotted plasma profiles for each of
the treatnents, and the pharnacokinetic paraneters
reported in the table, the tablets which contained 40%
by wei ght hydroxynet hyl cellul ose had a hi gher

concentrat,Lon of drug i he bl god . stream for | onger

peri ods 3&7‘& oTg ﬂ}?ﬁ?qtﬁgg SR Brd’ﬁgé dorepdinfithsireatmaents, and the
cont ai ni ng. 60% 5 hydr oxypropyl nethylcellul ose sl ow

rel e&?é‘ni‘ﬁ?Wﬁ%“r P%Ptlfft‘?fﬁ?ep?ﬁffcgm\ﬂwab,l%é@rmvets Fdckropnidingy 40% by
conpaninqlTreatnent Bwth Treatment C. In addition,

Tr eaVEshithydroxymptayl csbressihad @ hiphes dopcantrptiint of dfug in the blood
hydr oxypr opyl met hyl cel | ul ose hydrophilic sl ow

r el edsamder lopger pereads ptimpe e thest iraducsdiffemitaiets emtditisg 60%
with regard to the maintenance of Bicifadine in the

Bl ootydsrxyprenylimethyleniglose slew ralekse pélymemmattinaiihit has clearly
produced 10 Treatnment E by the tablets containing

ei t hehsenyed Yaeomyflariog Achitheat BmdthdSedthent €. dwadditi@n Tecatment B
pol ymer matrix or in a mxture wth hydroxypropyl

met hyhicle edritaihedsi % By ed gt hy Mdxyprapdintethih agllul&e ay@bpEEe slow
is: 1 [ell] 1. A method for reducing pain in a patient

i n nelkaseqilysri chatrixgaddweed far fipeAeHIEduRts Wh @deatd t¥ the maintenance
adm nistering to said patient in a unit oral dosage

f or mf8idfadineotic blded seamt @k Bing pbhiedHod B ithad3hd: grdafd
ng. of an active ingredient selected 4 fromthe group

10 0nsTsitneg Wby e %Mﬂﬁjl@ﬁ% dith6r goBfabBilidadia dlofie adBESINY release
5 HI1 6 or a pharmaceutically acceptable salt, 7 a

phargoiGestriagdd doin ﬁ%ﬁﬁ%%{ﬁﬁﬁﬁ%ﬂ%ﬁ% 'fn{bélgfl] a@ﬂi@dé@ tTfQ;tment D).

from about 40%to 60% of 8 weiQ

conposition, and from about 15%to 50% by wei ght, of
said 9 conposition of, a hydroxypropyl nethyl
cel l ul ose hydrophilic slow rel ease pol yner
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10 matrix, said unit dosage being orally adm nistered
to said patient fromonce to twice a 11 day. 1 [cl2]
2. The nethod of claim1l wherein said dosage formis a
tablet. 1 [cl13] 3. The nmethod of Claim2, wherein the

oIﬁgﬁa.gﬁtrié.hydroxypropyl 2 methyl cellulose is
ﬁre 15GR unt of from about 20%to 40% by

e

TOrmHl o of matiRpediurRgiR Toaiig oy es chand e

)

2 visgosity of from about 100 to ahout 100, 000 cps.
[ CeBprigng qRily pemipsieiag tospidingtiont eyt orak desagedprm & r

[ s dibasi¢c calcium _ 2 phosphate. 22 [cl161 6. The

t IFERIPesitiq conidning fran abayt 2hie 698 may el snagtHeringyedieptselected
resent in the wunit dosage formin an anount of about
Tupeypthergroup earpjsting offeonmpettibef the foghelpm 1 wherein the

patient is suffering fromacute pain and the unit
dosage formis adm ni steyed" wi ce a day. [c18]
8. The nmet hod of cli&Qq patient is

suffering from m nor pa
adm ni stered once a day.

[c19] 9. nit oral dosage

orm conprising a conposition containing from about
25 to 600 ng. of an active ingredient selected from

@ he group consi sti ng aghamacefidmodepdbld g, f ormul a H3C

H I

or a pharmaceutically acceptable salt, from about

A 0%atpharéldbeuitalWeicedptab®f cafritr ¢h AOARAST A H9I Mout 40% to 60% of
pharmaceutical ly acceptable carrier and from about

8l 5%outehBbodld R QfioVehdbm @bous 254 16 9@;}%@ lvazeu%cm o?Eaid
w

hydr oxypropyl nethyl cellul ose hydrophilic s

o

g el @8mFosRRNGTES hydRxlprépyl methyl cellulose hydrophilic slow release polymer

10

11

matrix, said unit dosage being orally administered to said patient from once to twice a
day.

[el2] 2. The method of claim 1 wherein said dosage form is a tablet.

[el3] 3. The method of Claim 2, wherein the polymer matrix hydroxypropyl
methyl cellulose is present in an amount of from about 20% to 40% by weight of the
composition,

[el4] 4. The composition of claim 3 wherein said polymer ma&ix has a
viscosity of from about 100 to about 100,000 cps.

[c]S] 5. The method of claim 2 wherein the carrier is dibasic calcium

phosphate.
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[c110] 10. The unit oral dosage formof claim9
wherein said conposition is in the formof a tablet.
[c1l11] 11. The unit dosage formof claim9 wherein the
hydroxypropyl met hyl cel |l ul ose pol ymer matri x is

re n an_anmount_ of fron1about 20% to 40% b

; Eﬁ?l o? t hi Sy fictagp 5 V[heaellzqhe f@veme%‘?ﬂtfs Hersniga the
forn1of claim9 wherein said polyner nmatrix has a
vi s&BY despes form inyag AR ofirdoutld0-488me 100, 000 cps.

[c113] 13. The unit dosage formof claim10 wherein
sai ClAct Yve | Hgraethedaf clagm 1 yyhercimthe priicanis spidering fom 2o@ pain

ng. 23

and the unit dosage form is administered once or twice a day.

[c]8] 8. The method of claim 7 where the patient is suffering from minor pain
and the unit dosage form is administered once a day.

[c19] o. 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

aVas

N
H I

compound of the formula

or a pharmaceutically acceptable salt,
from about 40% to 60% of weight of said composition of pharmaceutically acceptable
carrier and from about 15% to about 50% of weight of said composition of a
hydroxypropyl methyl cellulose hydrophilic slow release polymer matrix.
[c110] 10.  The unit oral dosage form of claim 9 wherein said composition is in
the form of a tablet.
[cl11] 11.  The unit dosage form of claim 9 wherein the hydroxypropyl methyl
cellulose polymer matrix is present in an amount of from about 20% to 40% by
weight of this composition.
[cl12] 12.  The unit dosage form of claim 9 wherein said polymer matrix has a
viscosity of from about 100 to about 100,000 cps.
[el13] 13.  The unit dosage form of claim 10 wherein said active ingredient is

present in an amount of 200 mg.
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