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formulation of bupropion hydrochloride based on matrix technology. The term matrix
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hydrochloride is unstable, the product described in the above two patents requires a
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[0009] US Pat. No. 6,033,686 describes a controlled release tablet, free of stabilizer

and free of pore forming agent comprising a core consisting essentially of bupropion

hydrochloride, a binder and a lubricant; and a coating comprising a water-insoluble,



[0009] US Pat. No. 6,033,686 describes a controlled
rel ease tablet, free of stabilizer and free of pore

WO erosiongg1eagent conpri sing a core consi sting esBENUBZN0S/§24700
of bupropion hydrochloride, a binder and a | ubricant;
and a coating conprising a water-insoluble, 3 WO
2005/ 016318 PCT/ US2003/ 024700 wat er-perneable film

watéﬂ ¢rriRgb1p GldMBFming polyasd:i £HIARIci AP dnda WatE 5o
o ymer. The lgl??t resuﬁbtuﬁé Fom the °g ghﬂ’g‘mlﬁnfﬂ The

Proﬁhéct aeStlmnééf %Fhﬁy 6p¢ peleuitis a 00 d]iﬂmomvt glos
096, 27
(00R0) o TE By R b ShaBe P 7 SR B G elome

formfﬂéﬂorp@ﬁlﬂlptomomhydieshlf)ﬁde arHeOBYT Phtb@hrovigbLRs 8 chARbIRL,
free of Stagl|l er and free of pore form ng agent

releﬁ%ll‘lfi% i&ﬁﬁ 1éer anddrse of PRIS f@ggl@gtag@}twynmﬁslblg@rc@m on
conf¥EH QG RRI1{8f bﬁgrgg %ﬁ%&d@@fﬁoﬂd&% léqﬁﬁcfe? d %ﬁlﬁbq‘lc%nf: 984 L 0Sating

consi sting esse - nso
conmr@resmmﬁ:a bf & V&fatdrﬂns‘odulm N\gthIqjerﬂ'&Ib.le Alm frafhg polZBier, a

ter sol 327 patent provides
PlaS? &Ze ShVELET- fcgﬁl?l]e gpglgg% mf iy kﬁggtpatepp g@vbz}aes §Qraag¢qn|trg>g¢d release
table feé 6ﬁ§atﬁf1zd?%ﬁ§ fife@ 'bf’*)&g fe98hE agé?fﬂp&hgh%\ﬁ% F SlStll’l

consi sting essential of bupropi on
esseptiplieo! tapeorion hlzﬁrpddﬂltlde albmdal’ mﬂ’a hxbheatr&j amisd dﬁtgltrot—ﬁéiéasmg

coatcc%psc‘i ge%%%ng%ﬁg %?' a lt% d %ﬁgns gg;)lfe Efrgg?qngpg gplymer, a

plastcideraandat vedters lutle oR@ley Biﬁf a %@n@c&ﬁ %Qﬁ‘éi'stﬁ@aéssentwlly ofa
jsting essentially of a nethacrylic polynmer and a

n
meﬂ&ﬂc{»aﬁ Rolyaer anggeplassicizar. athedmavlatiers ay dasenbadrintthe 323 patent

doed?3t €8 0 I EL R 9 Lhe FDA
TG g‘ fvle %%s@gﬁfdggé\ﬁp\?\a n@gl r%s LSS aéergy%ﬁeglfgﬁamp_le 8
herefr)011] There is currently no appr oved commercially

ail apl e.stabl e once daily bupropion_dosage form
1001331 BRerGi5 andy GorEpi e tamPEie Bl G aitae Bible caes fgily

buplbﬁﬁﬁ%lha\g%'f@ﬁﬁ hersmlaty, @}ﬂ:ré)f‘s AH4RE ?(ﬂ' adtals ?5 Oﬁﬁéﬁﬂr‘@ I ONS

armaceutically accept abl e salt thereo
bloeg@@qlgl]n fovpdiatioredf buprerier ooplzgmateantioally asceptdbleisale chebaof,
the USP as those whose drug release characteristics
of time course and/or |ocation are chosen to
DEFaqumNS sh therapeutic or conveni ence objectives not
of fe by conventional forms. An extended- rel ease

r ed
[001gh s ageMpdiiad atlpaspslosagevioms” dra dafned bythd HSHas iwge whose drug

e EMEOEN B DAL ER38: L Q0L SOORIA LS B
therdpemt[tﬁor&!@ﬂtrdﬁrﬁbﬂo&@bj ercﬁlr@aﬁﬁ offBre@ b§RELFENEBh TS nd @Qldexéended-

ust ai ned se arelnterchan eabl e with extende
releaﬁ% césggeeforw@j{?m Wdélc@@r osingdtequertyrasiiversast in patient
com@IRREE & ﬂh@l‘ipétﬁiceﬁe?ﬁnnan&r QB onsiders that the terms controlled
release, prolonged release and sustained release are interchangeable with extended
release. Accordingly, the terms “modified-release”, controlled-release”, “prolonged-
release”, “extended-release”, and “sustained-release” are used interchangeably herein.
[0013] The term “pharmaceutically acceptable salt of bupropion” includes salts that
are physiologically tolerated by a patient. Such salts are typically prepared from

inorganic acids or bases and/or organic acids or bases. Examples of such acids and bases
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weight for the 300 mg dose. The water-insoluble water-permeable film forming

polymers may be selected from the group consisting of cellulose ethers, cellulose esters,
polyvinyl alcohol and any combination thereof. The preferred water-insoluble water-
permeable film forming polymers are the ethyl celluloses and may be selected from the

group consisting of ethyl cellulose grade PR 100, ethyl cellulose grade PR 20 and any



filmformng polyner is present at about 50% by wei ght

of the control-releasing coat dry weight for the 150
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10028F ' Eno

pepdiasat offbe ppssen mwﬂeeﬁﬁewew@t gaibedaftesf
coatihBehd t'aﬂl%f] Eér@ WittPthe ¥GHtdol-releasing coat may vary from 3% to about 30%
off the weight of the dry tablet core. For the 150 mg dose of the modified-release tablet
of the present invention, the weight gained may vary from about 13% to about 16% of the
dry tablet core weight with the preferred weigh gain being about 15% of the weight of the
dry tablet core. For the 300 mg dose modified-release tablet of the invention, the weight
gained after application of the control-releasing coat may vary from about 8% to about

10% of the dry tablet core weight with a 9% weight gain being preferred.
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6% and preferably no more than about 2.5% of the tablet dry weight for both the 150 mg

and 300 mg dose modified-release tablets of the invention.

[0033]  In another embodiment of the present invention, the modified-release tablet of

the invention provides for a stable bupropion hydrochloride formulation such that at least

about 95% and preferably at least about 97.5% and even 98.5% or even 99% of the



The perneati on enhancer is preferably silicon dioxide

and is present from about 20%to about 40% and nore
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barrier dry weight. [0032] In another enbodi ment of

the present invention, the noisture barrier is applied

such that the weight gained after application of the
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d det
strengf funrapigh BxdiechlgriinEoried ﬁl%afaﬁaﬁawvﬁgsthrw diffprent release
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prof i of al ng dosage rengt h bupropi on
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strel}gﬂ%bl]{m%ﬂ? Lxéfoc?l‘?londe moshﬁeg-release tablets with three dlfferent release

rates according to an embodiment of the invention.

[0040]  FIG. 2A is a graph illustrating the statistical analysis for Relative Response
Factors (RRF) corrected total impurities content in the 150 mg dosage strength bupropion
hydrochloride modified-release tablets according to an embodiment of the invention
stored at 25°C & 2°C/60%RH =+ 5%RH in HDPE bottles (7ct, 40cc and 30ct, 100cc).
[0041]  FIG. 2B is a graph illustrating the statistical analysis for Relative Response
Factors (RRF) corrected total impurities content in the 300 mg dosage strength bupropion
hydrochloride modified-release tablets according to an embodiment of the invention
stored at 25°C = 2°C/60%RH + 5%RH in HDPE bottles (7ct, 40cc and 30ct, 100cc).
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[0039] FIG 1B is a graph illustrating the dissolution

profile of a 300 ng dosage strength bupropion
whyasoodsiori de nodi fied-rel ease tablets with tPCEES2003/024700

different rel ease rates according to an enbodi nent of

the invention. [0040] FIG 2A is a graph illustrating

the statistical analysis for Relative Response
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e uiyalencg study after admnistration o
COHC%&?B&IP)B ahaidosage gomgthneguiplancy stidyafer atmieisgttion of 2 x 150 mg

j £ i on h hl.ori de tabl et .
(o B 40 8 R oL R ER R REI 2 B B s Brorc
tablefs| aGcordBigits an egibapimdnt bt idtchign.t he mean pl asma
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[004€|q Ui F&ﬁ%ﬁ’&? agraphyillgstratngdbmmaansplesng buprepion em’th@@m%lg)
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150 rag (pd.dlemdy 1 k@0Am e (chddiilosmgt stodngtih@oiifieetless bup &
ting the nmean pl asma
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buprapiereenpceniratighs iftet-arsis gladesehdprinipiraionyfdricohhg dbsige strength

. cording .t o, an. e i ment. of the |nyention.
modifiBheliate BFSA S oty PoigR AR aSter i it RbRURI b e
invenbigpr opi on eryt hroam no al cohol concentrations of a

e strength equival ency study after adm nistration

dosa
[00474 fqﬁ 48392 gpphgomppringithe nsan 3 marpuprppion) catwsatgaions
WErer hiled-rel ease bupropion, hydrochl ori de
showil i SRR W e LB B YR et R i el ose
admifiSfioh o tHE pribA aits] 5 g Apban® tabRt.r ati ng the effect of

00 n the mean plasma bupropion concentrations
[004811‘ t i‘?&a“é ilh§ BEAPH SeEPaHng fiegqanmilasmadtydrpxybapiogiodos age

concedtrh®d}8%fer a single dose administration of a 150 mg dosage strength modified-
release bupropion hydrochloride tablet according to an embodiment of the invention with
the mean plasma hydroxybupropion concentrations after a single dose administration of
the prior art 150 mg Zyban® tablet.

[0049]  FIG. 4D is a graph comparing the mean plasma bupropion threoamino alcohol
concentrations after a single dose administration of a 150 mg dosage strength modified-

release bupropion hydrochloride tablet according to an embodiment of the invention with
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nodi fi ed-rel ease bupropi on hydrochl ori de tabl et

according to an enbodi nent of the invention. [0047]
wWo-b@5/04d818 s a graph conparing the nean pl asm PCPUSOB0R4700

concentrations shown in Fig. 4A with the nean pl asna

bupropi on concentrations after a single dose

admnistration of the prior art 150 ng Zyban(r)

the thedpl fhismd Wygﬁbﬁpioﬂ&oh@erﬁra%ﬁsoﬁﬁe? Q'ihid etaﬁlgliﬁgt%ﬂ}og of

pl asma _hy ybupropi on concentrations after Si ng
the pys artdgRime 4yhaa® tehlebf a 150 ngy dosage strength

di &{ed i,on _hydrochl ori de. t abl et .
1005 o P IE 15! S35 RN BT et RS Buiop on s broamyine
alcolnd annqehastimnshuier oXiyBleRIePbENInEHAGENbE A1 5CRS cﬁ)fi%%rstl%ngth

dé.l %I dgse admﬁnstratl,ono the prior art 1 ny
mo V’B ﬁ%ﬁ%e UREAP&D hydsechdqride tebletiapcprding igraasmbodipeantiofithe
i IOy ' 1 no.al.coh .
e e R B RSB MRl o en o sl oss
adminBeration obthagaosart fymly Zybdh®itsisiet. r el ease bupr opi on

e R Sl S B ™
buprépién BRRnPARBIBL B YRAERXRY Bﬁ&pdla?f} 3?)%219% ?é%gé gt?$nsg}_l§%foﬁjgied_

a single dose adm nistration o
releass byyonipn hpdspehtloridieblR} adeb@ingHe drsenabglimpit oF GHEAK bR b,

he | asna . bupr opi on eryt hrpoam no . al cohol
IOOSicloncen '?;a lisgr%apglf(i pa, ngirﬁ??g‘?fécg?ﬁ@o‘éaﬂiﬂiﬁ BeFLRlpYRa of a
hydrd:50upigpitasegentiaienaih sitid b deafis ah#Rs |
.Fysr qochl ori de_tabl et acsjcl:lggrldi nge tg anﬁ%n@oggﬁfgg%e%e{l%%
modifigdratleasg Rupyopiondtydrashlonids tabdetmcenrdingsty bu pmbpdiarent of the
invenfi@hcentrations after a single dose administration of
the prior art 150 ng Zyban(r) tablet. [0051] FIG 5A

[0053]s &FIG &phis a@pgphrdoffpatihg tief dfiRet o bod 60 theafedhNadBAN
b Og)l. ast?fgeg bu Og%pl on concentrati ons of a single dose
uproRytesaemploxdtphiolconsenigaians o6Agslariss phesdailyci ae dosage
i j Ing to an .
st BEmACTERA BRGS0ty BSRSINNEL B opimet o

the ingeriisn. conpari ng the effect of food on the nmean plasma
ns of a single dose

$ ; rati
roos4y CHAL BB SBtsPh somBesne ek Bicniioofomite aammirenmse
b . : : i t Q.

e o B bR S o4 pREESE M B30 g dosage
strengdh meHificdriglersieriyprapsorehydrochlofide wbldt aotdies wwemrenmoisHBAL of

theinpéfﬂiroﬁpi on threoam no al cohol concentrations of a
singl'e dose once-daily 300 ng dosage

[0055]  FIG. 6A is a graph illustrating the mean steady state blood plasma bupropion

concentrations after multiple dosing of a once daily 300 mg modified-release bupropion
hydrochloride tablet according to an embodiment of the invention when administered toa
patient in the fasted state.

[0056]  FIG. 6B is a graph comparing the mean steady state blood plasmﬁ bupropion
concentrations shown in Fig. 5A with the mean steady state plasma bupropion
concentrations after multiple dosing of the prior art Wellbutrin® tablet in the fasted state.
[0057]  FIG. 6C is a graph comparing the mean steady state blood plasma

hydroxybupropion concentrations after multiple dosing of a once daily 300 mg modified-
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strength nodified-rel ease bupropi on hydrochl ori de
tabl et according to an enbodi nent of the invention.

WO 0®54])63F G. 5D i s a graph conparing the effeceCoiiSoose4700
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concentrations of a single dose once-daily 300 ny
dosage strength nodified-rel ease bupropion
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,y 300 gy I{rlmdi f1ed- rfé’ﬁge%@%eij‘ﬁ%%k’%p‘?’@ﬁlg SRR SR 12 aﬂﬁ‘um}{@ tablet
n the fsteststatecor di ng to an enbodi ment of the invention

tient in the fasted state.

[OOSFESEE?& glgiss%%%ﬁg Cé{gﬁmgﬁﬁ%mﬁﬁew fi#te birodrplasneduiypropion
threcdirihalbbiR dodcAEBorR Lé@t’épﬁ'ug{;)les ?‘%@eﬁg ek %gﬁ}sﬁgg\ﬁ%q' n

Fla. 5A with the nean stea asnma
modifishelsasesrippiorsitideechioridei tpblet abosiditg; tofantehtbodirhéit ol tie

: | 1), tablet i.n the fasted state. 0057] FI G
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plasnpd Bugirapioh Yideeatyiby RICOROIVBNERRG BN Ftdr ggﬁti}%g \Q}%ﬁng}ﬂf e %ln%r art

osi ng of a once daily 300 ng nodifi
Weu@‘@ﬁﬁ%dﬂ@ﬁ‘l@ thefastad 3668/ 024700 rel ease bupropi on
f the

dr l gt 4 ding to .an odi, nent
[005§i]¥velf11t@]|' o(i‘niff fs\%ﬁéﬁégﬁpﬁ?@g g{reerae ost%adg g{al?egﬁlpogl gFatsWé%uproplon
erythfaastied aksokdleontdniratiie afeamusiiadysisd &t LoleaBITH 300 mg.

g

o LR B e it bbb
inven$ibAtghen [a@%ltel%hgia a gﬁién‘{’ 1@%18 rfgs?éh s%&g%{a}ﬁi:,tgg Q{ﬁgﬁ Bt%g%p state

steady state blo asma bupropi on

plasmyg) tapratior enythwoamiab iatmobolafoneentrmibhd e nelosi 1egioghﬁ ?fﬁfé ior
ori de

i1\ . i fi,ed-rel ease bupropi on hydroc
a W?@H%{l@%%%%ﬁaﬁﬁ%?%d §@%nbodi ment of the invention
[0060M e FI& Tk § fdpBd i1 @rafind 8le BN dtdbdl RBed AFEE ﬁlaﬁlg‘i)gpropion
W th the mean steady state plasma” bupropro
concepipiansAtisp maltindn dosingoeizeonce altilp AB0 afgtrmodifiad-télpdse bupropion

f rior_art [ 1b in(r).tablet in the
hydrop9fld bles bASor Rk REp hbtodient e the Bvaioiigarhg e
conditiman st eady state bl ood plasma bupropi on erythroam no

I c 8' concentrations after multiple dosing of a once
[0061fj, E 308 1% eraph aempasing the axese steady sipte bindiydasehbgrogien
c RGHR AR A Qs enbodi. ment  of . t h I nvention

once%ﬁ%&]&%g m ni g[%jiéﬁ%gélA \?gﬁgh eprg?%nesﬁ%i%iyr?w?%lélof)gﬁaé@a Bfogton
concemiirations lafermanipt dathg ofttiad Srior art 150 mg (b.i.d.) Zyban® tablets under

fasted conditions.

—

[0062] FIG. 7C is a graph comparing the mean steady state blood plasma
hydroxybupropion concentrations after multiple dosing of a once daily 300 mg modified-
release bupropion hydrochloride tablet according to an embodiment of the invention
under fasted conditions with the mean steady state blood plasma hydroxybupropion
concentrations after multiple dosing of the prior art 150 mg (b.i.d.) Zyban® tablets under

fasted conditions.
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pl asma bupropi on eryt hroam no al cohol concentrations
after multiple dosing of the prior art Vellbutrin(r)

wo aisetesih the fasted state. [0060] FIG 7A i sSPEI/YszN05024700
illustrating the mean steady state bl ood plasma
bupropion concentrations after multiple dosing of a
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modlﬁﬁta-lr% é)%algng)llq%lgygi? c%ﬁ? épdéngé% cc rﬂ%)%gtgtah%irgo%ﬁﬁ%&{t bethe
inventiOXRAAES thstedRbRtifonsnaliet thefn@@h@d:adjb sidictblomdbpladiBa V@roplon
2005/ 016318 PCT/ US2003/ 024700 [ 006?% FIG 7D.i

erythrepmaip alﬁ@h@m;]lﬁ@attaﬁenwéﬁﬁ mayEple Joung PEIEIPESH alﬁlléé g 0-1d)
|
rani RbR R e SR oot 1300 g

nodi fi ed-rel ease bupropi on hydrochl ori de tabl et

accordin o an enbodi nent of the invention under
ETAﬁbEDéblE&%RHﬁIp%QFVWHEIWEN%@N steady state bl ood

[0065;;f ta'gl? %:Jx?c %Ipciegé}qbeﬁmr ?egr?{gtkﬁ@s 181aGR5A k& 9519&?5@%@%‘5‘ b a)

0sl1 ng e prior art
core chEpﬂgiﬁg h pha@dmteﬁtmngl abcefpa?fbieeﬂltGxﬁbdpltopmmsa,nd[(l@ﬁmtlomlg

Is a graph conparing fhe nea e bl o
excipigHASEOBSD! EAPILRH A FIS oo P CR B R e TRs OF B
pharm%éaﬁgal@‘ﬁéc%ﬁt‘aﬁle%g bfBy Bpl@n oA HdistuYe BB e Bvhich surrounds

d ease upr |on hydrochlorlde t abl et
the copclodketbarigg toataThe MIImhiﬁieuhwﬂeasﬁ tablstof thayesvention is higeguivalent .
fasted conditions with the nean steady state bl ood
[0066]ol alsrﬂ’ Fopi on erythroami no al cohol concentrations

[00679f t gfé]e ?B%E Io!f E%eer{@dlﬁb%l%l@ise tdbeet REmBrisedlah elfOtivegarhburit ofia)
pham@%@l@hlﬂ%?l’&&‘@%le%ﬁégf ﬁ{mﬁﬁidmﬁger}d :IarEc{ a? lr{%ncz?n%l;ﬁ(li lr_nEa? contain
other conventional inert excipients. The amount of the active drug present may vary in
an amount from about 50% to about 90% by weight of the tablet dry weight, and
preferably from about 70% to about 90% by weight of the tablet dry weight. The
pharmaceutically acceptable salt of bupropion is preferably bupropion hydrochloride.
The tablet comprises an amount of bupropion hydrochloride that can vary from about
50mg to about 450 mg. Preferably, the tablet comprises 150mg or 300mg of bupropion
hydrochloride. For a 150mg dose tablet the bupropion hydrochloride is about 78% by
weight of the tablet dry weight. For the 300 mg dose, the amount of bupropion

hydrochloride is present at about 83% by weight of the tablet dry weight. For both the
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[ 0065] The invention described herein relates to a
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wob@siasesit i cal |y acceptabl e salt of bupropi onP@n@s2003/024700

conventional excipients, surrounded by a

control -rel easing coat, which controls the rel ease of

the pharmaceutically acceptable salt of bupropion,
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el A0 K B RS SYRGaNT she s TRargan pon pelbtion finder,
and (B;ibé £ UryGsRick, SPs R RiRY Wlthctﬁe biaey ﬁ%fe%ﬁn%f&%@oﬁfpa&?on In

t hat can vary from about to about 4
this fpf@fﬂé@rl%ibd@r s t‘fﬁ:@‘f QChﬂﬁlaéta da:y)brmdms e lukhrignders %(gmemﬂy

a,150 dose t abl et t he
cons uﬁ{dgﬁ% %ﬁs oc‘:ﬁ ‘?E}H%ls ﬂger {%fh ef%‘g?fﬁ}m% YYoTof t he
1n001paimhﬁg a%ﬁndell\&iit@ Btanufe®r Th&Bind&isBWLEREEs 1ﬁ 0R B ‘695 s@lition

iqQn hydraochloride is present at about 83% by
bmd -Emg;mg Fpéan@pggﬂ @fib 1@(}6}75 vt Her theepretinglhde Wetet-dolwiile

T e T

(sucht dsefor exawmgni¢ hyﬂrpxy;hepyi rmmc@lfuld@u PHBMI@nd eaRsRhRpiyHe

nt  at abo 94% by weight of the dry core for
CeH“ié’é% (e diand PolyEEY. ! feghaldhe FEPYE of bindter peesenapavedicy from

abouBOIhESh ¥Bduti 1S9AEY %@1@1@ oPhe 4Gt dl elw?%i}@é?féf{éfatgw )?%m B3 1% to

that granul es and tablets can
abouty G biy estigtrof Heertlolat dlsftwmg‘rgl dnd mdit pﬁe&bk}&fboﬁ% %d@adelgm of

the a0 gl AR aio? oty by i G hosertp s Gmstamar efinder
may Wreﬂlb&m&lﬂylf@m alﬂc%)c 195t0abs&! 6% b9 Qvellr%‘ﬁ lofBadnSd g%gl% Welght

gl oner at i on uring wet aggl oneration,

and HFQ?? Bﬁf@éblﬁ’ @t &@%%%lm’tvﬁmht off qadle dry commwve{gd). ke prefimyed

is m xed with the other ingredients
blndeg%\%?yvmon%cﬁéc?l on. In this formthe binder is

[0069] ef &ubschritaraadéediioyphbineiitica SRt BBnPiT GRS tB4i8ablet
eneral]y. considered the nost effective, and this is

formaigp AR BB gy RSSH WO 1@ipn 5P ween bl didaeil e dic vl
High Eﬁd’ﬁ@ﬁf %lhgé %b?étﬁﬁ‘%&zﬁlscaug—éqfse@eg gleproglsémds Pn%{uedllr[]g fnﬁdequateQaeblet

formo SO
quality (capping or even fragmentation of tablets during gjection, and vertical scratches

on tablet edges) and may even stop production. Accordingly, lubricants are added to
almost all tablet formulations including the bupropion hydrochloride tablet formulation
described herein. Non-limiting examples of lubricants useful for the core include
glyceryl behenate, stearic acid, hydrogenated vegetable oils (such as hyer) genated
cottonseed oil (Sterotex®), hydrogenated soybean oil (Sterotex ® HM) and hydrogenated
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bi nder. Non-limting exanples of binders useful for

the core include water-soluble polyners such as
worR@s0168 st arch, gel atin, polyvinyl pyrrol i donBCT/US2003/024700

cellul ose derivatives (such as for exanple

hydr oxypropyl nethylcellul ose (HPMC) and hydr oxypr opyl

cellulose (HPC)) and polyvinyl alcohol. The anmount of
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i ncl udi ng 1"adequate tablet quality (capping or even
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Sterotex (r) HVM and hydrogenated 15 WO 2005 18
formetion Sthsrgduionzionert sxsipieais nedyl besaddad toofacilidate the preparation

and/ol Fhiop} BNt BeooBbiRY ¥ HB 0 R e hBe pibmpion
hydrdchbndc dogage orpr mefsarﬁem 1@tei eThel adBRfdoanah &t el 1eﬁﬁ%%en

bri c present may vary from about 1% to about 5%
knowﬂig %{3 Eﬂ{ed SriseRand g8} ks foypd n the relant b&eﬁttélreaﬁiryﬁxamp}mm the

HandBeukf P%a’?rﬁ&eﬁﬁ%g %‘Ex%fie?% . g@h tlﬁg J(egﬁ%!%/éa seu\t% %ré%pleg{;s

wei ght ,
includerfprayaisiedtlaciose, sorbighis maﬁutoltdmd ah§ @algnamierﬁa@@ dose
tablefs of the inventjon

di.f.i ed |
(0071] 0o bik BirFed it Al s ommpressof 9y forgitmeorepf e
modificibleRhseaylc\ef tﬂ@ 'in\iéﬁﬁ'o@&&f:ﬁﬁéfﬂe)‘elfl e %a%ﬁﬁat%{'uréd l%/%h% wet

about 6@6b%§ ht of the dry core wel
granu Fl@]ﬂ Bfog RISy sen@b VW@ %ranplation gimolvds aghﬁlcdf of af:plfvﬁier (the

o A A b e b VR
drying. For forming the granules, which are to be eventually compressed into the tablet
cores, the bupropion hydrochloride is first granulated, preferably with a solution binder,
in a granulator, preferably but not necessarily a fluidized bed granulator such as for
example a fluidized bed granulator manufactured by Glatt (Germany) or Aeromatic
(Switzerland). The binder, preferably polyvinyl alcohol, is first dissolved or dispersed in

a suitable solvent, preferably water. The solution binder is then top sprayed onto the drug
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resulting in 100% di ssol uti on of the bupropion
hydrochloride within 1 hour (data not shown). ldeally
W0 b@soomes conpri ses only an effective phar nacePtT/t81003/024700
anmount of pharmaceutically acceptable salt of
bupr opi on, a binder, preferably polyvinyl alcohol,
and a lubricant, preferably glyceryl behenate.
in a gHRWRV®EY prefdralil® 8 TRSALH bAMSh Il APA! AkdtREvel 6P RIRBhSan also
consistent with the objects of the invention may be
be perferead ine copeentional orfiaghhshiear miner. Himecessaty: the ndditionarigert
. (o] ed to facili. e, the pr rati o
cxcipEh P Br BBknIE pHE Corl R PG S S BB bl ke
prior toile Efagdiatieh ei@pe bupropi on hydrochl ori de dosage form
as descri bed herein. The additional_ inert excipients
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1.4mmyzash lserserof Tisusi by eebgrampilesrrs theh ibddnd el with rtiay lubiric&d, and if
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necesyALy.; ApY PIRFE ?d@%}elﬂ]mq eﬁcgnﬁﬁ%f@}l&e@a? HEPIOV R @rogesiing eithe
modifiQ-REasBlRSTIR: fn%ﬁtﬁfﬂn]%l&ﬁliﬁgjbﬁh@ fordrdi®s with the é\ébé‘icant,

nodi fi ed-rel ease tablet of the invention descri
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perfoiAREAN RIS Bicatier Pl dleiife e oyt Fon mnepesine
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followed by drying. For form.ng the granules, which
produgtien gpgedseang Erng AITEgt coBmppeiEads dipwenen bepause sl teguirement for

r . LE rOpi: I i.S+1.fd .
oG55y e BRSNS RMATE Sl i 7o
blendet gramblad ae sulegliantBipryssbdintanbleteadssahérteinaterf lefireid 26 ds

ul ator such_as for _exanple a fluidized bed

bed gr rl
tablet gw&ﬁu@% B COREN TR Re 1 taRFARY the Heq ofstandaighipyhrégues and

equipxﬁ@llﬁtqg@f w1f 8%hd %lﬁfl{a(gﬁ? an. Eﬁ%lgég?tﬁ{eoa ngcgeg%?ig% BhYta leit cores

pol yvi nyl al coho Irst erse
are obsaisadi yadbtotary pirase Kalso wifetartalal ¢ nwati-etatiof peess)ofitted woith suitable
bi nder is then top sprayed onto the drug 16 WO
punchsy o5/ 016318 PCT/ US2003/ 024700 in a granul ator,
[0073Pr eb eramdt Coatihgsi di zed bed granulator. Alternatively,
ranul ati on can also be performed in a conventiona
[0074br Ehgtablsheeres atexconted i twregtegesalhe confeoladidhsingpedting is
. l.ner exci.pi ent s speh for ex le a filler. can.be
applielt ety S i BB PG st fes ERE Eihcfie toreonffon GoFsgSe of
the phgfnadvelitidall9Rcsdpeidle iﬂ%%hﬁ%bﬁmg rERUhEiStut b rEek i8 afplied
. Subsequently dried and then sieved prior to blending.
directhyipate;thg swifess afjthhcanel-releasingneet topmppds eiyetard theebaprpien
[faoul es are sieved through a 1.4mm nesh screen. The
I eved granul es are then blended with the |ubricant,
[0075hnd2.i f The€omsalaRglcasharpyCadther addi ti onal inert

xcipients. which may i nprove processing of .the
[007 6]e ﬁ?e control—releasfng coatis arggmgperngeagle coat co%1prismg a water-

of mof}
[

insoluble, water-permeable film-forming polymer, a plasticizer and a water-soluble

polymer.
[0077] Non-limiting examples of water-insoluble, water-permeable film-forming

polymers useful for the control-releasing coat include cellulose ethers, cellulose esters,
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nodi fi ed-rel ease tablets of the invention. Bl ending of
the granules with the lubricant, and if necessary,
wapysadgsig i onal inert excipients, such as for BPXEDPL063/624700
glidant, may be perforned in a V-blender or any other
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flowability of the powder. This is especi ally
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3.6% ﬁg Q\fé’lﬁ% P e A&t% | W'tlpl%gp%%\%qﬁe Eﬁ'ﬂt%ﬁel@&ﬁ%ﬁ coat itself,

se grade any I'nation there
the witthidsolublel waitresemegalde ﬁhﬁ’Ffoﬂnﬁ)iﬁg ipslytdee ipprefeat nieabout 45% by

. wa nsolule wat er able filmformng
Welg%sfﬁmomrqlhrs e351pg Apat érygfﬁag ter-insol ubl e
[oo7swat BlsRErE ekl g%néﬂa 1@@&@4&% FOmRAhY ﬁgfon&mmoa@mn&mmhe
0

bout 1% to about 8% by weight of the tab dry
physwgé puipertien of freglodymadsi tg nfake more usable. The amount and choice of the

plasticizer contributes to the hardness of a tablet and may even affect its dissolution or
disintegration characteristics, as well as its physical and chemical stability. One
important property of plasticizers is their ability to make a coat elastic and pliable,
thereby decreasing the coat’s brittleness. Non-limiting examples of plasticizers useful for
the control-releasing coat described herein include polyols, such as polyethylene glycol
of various molecular weights, organic esters, such as diethyl phthalate or triethyl citrate,

and oils/glycerides such as fractionated coconut oil or castor oil. The amount of
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about 2% to about 6% by weight of the tablet dry

wei ght. For the 150ng dose bupropi on hydrochloride
woeshi@ads r el ease tabl ets of the invention, thePCHIS200$/024700

of water-insoluble water perneable filmform ng

pol ymer may vary from about 3% to about 6% by wei ght

of the tablet dry weight. Preferably, the anount of

plastlheenlﬂat thiecoftsslHelhen\8d & indyBFate BAreamdunk ﬁbﬁpz{lﬂ?uf‘g 5% to about
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stability. One inportant propert asticlzers 1s
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e MR N S—————

releaﬁmﬁblﬁaﬂbf the iifasti61f) tI&Oaho e %Pﬁv'a’fé@-gollﬁﬁfe%o%é}?ré‘s@ﬁt may vary
such_as pol yet hyl ene gl ycol rious

from ﬁh@@éﬁ for ahgut §totby, weilfzafithe @bteechs/ weiglthoriond abdut 5% to

) r and.
svou R 8 R LRy Nl by 3B ERe o
buprapieningdrodhl &8l AOOS+£a£43 1&1&@?&3&30&@{0@21412 @&hount of water-
Solubgenpcitl cizer for the control-rel easi n coat ma vary in
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o e S P ing e R P BRL Y O o
[0080:}u pridipirativ dfdatermsaubevatadpdrineable Gl dsenihgbl et of the
pnh R e W AUB o S Ao S ot
bupropion hydrochloride tablet of the invention described herein may vary from about
3:1:4 to about 5:1:3. The preferred ratio is about 4:1:3. For the 300mg dose of the

modified-release bupropion hydrochloride tablet of the invention described herein, the

ratio of the water-insoluble water-impermeable film-forming polymer:plasticizer:water-
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about 1% to about 1.5% by weight of the tablet dry

wei ght. Preferably, the anmount of plasticizer is
wee@senisiat about 1.5% by wei ght of the tabl etPdr/ys2003/024700

wei ght. For"the 300ng dose bupropi on hydrochloride

nodi fi ed-rel ease tabl et of the invention, the anount

of plasticizer present may vary from about 0.5%to
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-so yrrer present may vary from about _25%
knowrt m tad ey inbbYe Idysmadwmght @hintinecliovedr dihe tabletegissiigaied gmth

e conr B b SRR O S AR P s
[ooszhav’?ﬁ‘é él&ﬁed iGN DUpbrefatd'besonsol 1L the painmbmpcmuol

from about 3% to about 5% by weight o
the relemmafuhajbqprmpg hydroehlpridmansiigthe Qrg%utt@f Ca%{gt apgé@/g faythe

f th
B
ratio cﬂ“ﬁ‘}@ mﬁ%%ﬁlﬂs@iuibﬁagﬁrateﬁlplbﬁﬁeabfe filnefdrmienpdlpmer:plasicarepavater-

- sol ubl e po
colublp B breais0 U SR Y FaIGEDTRGH BIRRECLE. anBATe 4396
exten eéltreféasef@ \%atge%lh}’ c%tﬁﬁé%ﬁfﬁh %qﬁ% hefl bWl Ebated 186810b1e, gter-

er-J1 nso r- permeabefllmformng
permd@@ie)ﬁlﬁf fophastgotymar Thatdditionlofibther gsfiyienss td Ge tahi@t core may

O e 0 he et el s, PABLORL o0 b o
the taﬁg‘y?o\fél% el Bt gik?% ex ar]dl ﬁgkn@ R imSunt 0B plasticizer in the

erred ratio 1s ab : For the 300ny dose of
contrdlheleasmgl tdat elﬂeuiébeammamoml@ﬁhmwﬁt st Bliatde ag Big[pegssure

exertq%;tnte'c{? lgﬁslr@&ﬂ%&o(lf 219 % Crl b e%* Wb%l qﬁ??“%e?&rﬁk ?]oé’cf P‘ixﬁﬁer the

ropoRfYdRhe Rlafslihohihs W)i‘@i— émﬂe‘ﬁbl‘élﬂlﬁpﬁﬁh IBner and water-
prop CT/ US2003/ 024700 sol ugle pol ymer naﬁigs)grﬁnfrom bout

solubl; P2>136n¢rcma>bdm haw:t6 be aliery# dcpsyidme ancuh GBS Er AR et
13: 4 d77
dissolution and/or release profile is desired.

[0083] Depending on the dissolution or in-vivo release profile desired the weight
gained after coating the tablet core with the control-releasing coat might vary from about
39 to about 30% of the weight of the dry tablet core. For the 150 mg dose modified-
release bupropion hydrochloride tablet of the invention the weight gain may vary from
about 13% to about 16% of the weight of the dry tablet core. Preferably, the weight gain
is about 15% of the weight of the dry tablet core. For the 300 mg dose modified-release
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[ 00811 Generally, preparation and application of the
control-releasing coat is as follows. The

wowisn1d3ms ol ubl e wat er - perneabl e fil mform ng POT/YRE03/024700
preferably ethylcellul ose, and the plasticizer,
preferably polyethylene glycol 1450, are dissolved in
an organi ¢ solvent such as a mxture of ethyl alcohol
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acid copelymST 1Pt atraforich Vet dif tablskdryiveighis AHith &Sﬁ@ﬂééo thse
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wat er - per.neahbl e f|In1forn1n8%p?Iyner and wa

and mogt prisfeaatyy pl akaut Relp of lamplsiies batigldy| Wity tFéPé Heniorge
dose cﬁnt ev,\ﬂl%ﬁﬁfé’d—lgletﬁesﬁlgﬁ J%n ﬁ&cﬁ&‘@‘{lon&' tﬁﬁlg{‘ S thO 2RESR the amount
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of thednahmdr)alua amd oopdlymen mwy Vaury dmseatpud 1 iSPetodaout 3% afifles tablet

Ft t he. ¢ abl ith the. .,
e S OB, B B e 05
by wé’%ﬂ WE tﬁ%q%leﬂ‘ dltyhﬁm ﬁ‘ﬁ' Wf‘th féfspéchﬁ) e )éoétﬁ@ iBEIfCOE enetiREylic acid

ng doSe nodi fied- rel ease Q’&I‘O |on
00p011vny1d1r1@¢>h¢senn nteferably &pmabouttﬁé)% kovahout BePotod éhenapighiire fatrigr dry

welghg ﬁ%d Yo ?rggeirénl%ly 8@ out é&/ foiﬁge%fq&%{uif%g% Of \ nﬁelgﬁl fgp‘}he %BO

mg dc%@%ﬂdlﬂ&f/ﬁe@efasé fh@léﬁ@f glktin@htibhe dry tabl et core. FOF

ng dose nodified-rel ease 20 WO 2005/ 016318
[0087]:(;']','[’[[;@@@@)31}1 gpthe e that methacrylic acid copolymers tend to become brittle
and therefore require a plasticizer. Non-limiting examples of plasticizers useful for the
control-releasing coat described herein include polyols, such as polyethylene glycol of
various molecular weights, organic esters, such as diethyl phthalate or triethyl citrate, and

oils/glycerides such as fractionated coconut oil or castor oil. The preferred plasticizer
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bupr opi on hydrochl oride tablet of the invention the
wei ght gain may vary from about 8% to about 10% of
wo b@sneidght of the dry tablet core. Preferabl yPCT/082003/024700
wei ght gain is about 9% of the weight of the dry
tabl et core. [0084] 2.2 The M sture barrier [0085]
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for thd MBisfRE bR sdrEéaRS BnlUP HRRdL8 tlﬁ)lﬂﬂﬁ&mmﬁﬂy%? tﬁéﬁbﬁhuef

the invention, the ambunt of the nethacrylic acid
barriey; bpbalsaredts sy ghidany: from about 1.5%to about 3% of the

o088, ko Rt P kil G T 0¥ . SRR B Bthemsop syt
as a ghidingiid zﬂﬁo irhﬁaﬁ@hh@hy&b%luﬂﬁt}g&ﬂthe Woidture®sRes! The pbidation
the nmethacrylic acid copolyner Is

coating itself
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in the art that nethacrylic acid

J0087] It is .k
comblg} boau%) ot §i gm'}?&”ax@se%% PEfered Retmgafzpn gibipgesy dhe amount
of perfaBYnl Bhandel ﬁl%%érﬁ'nﬁ%zr varP BBl dbBlit o, 5‘%' tg)éﬁ | o3 bgfwa%ht of the

plasticizers useful for’the control-releasin
tablet diyswerigiteohd heatsiun 25%d1ymagkﬁoifyhﬂ mpisture hamier fo yeighty | f&m ghe

L ycol ri oys nDJe r.we ani c est
150m it Tt BpriBro BT LSRR E A o Ry @Ry e
perme@idrSdBhyY e id $185nd Hﬁaﬂl ﬁﬁotfn'i @Piﬂo‘ﬁf‘ 888, £1R6 Mt @Y lvePht and
castor oil. The preferred plasticizer
from about 20% to about 40% and preferably about 25% by weight of the moisture
barrier dry weight. For the 300 mg dose modified-release bupropion hydrochloride tablet
of the invention, the permeation enhancer is present in an amount, which may vary from

about 0.5% to about 1% by weight of the tablet dry weight and is present preferably from
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21 WO 2005/ 016318 PCT/ US2003/ 024700 conprises a
conbi nation of triethyl citrate and pol yet hyl ene
w@bkyosol6318150. The ratio of triethyl citrate tBCT/US2003/024700

pol yet hyl ene gl ycol 1450 is about 1:2. The plasticizer

is present in an anount, which may vary from about

0.2% to about 0.5% and preferably fromabout 0.2% to
about@094 o Modamk aﬁmﬁre&f@%lgtat sHont P63 Mtwei g RhSFbiskirg Bhrrier
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_barrier. e perneation  enhancer is hydr ilrtec |
achiewadp Jhg ighdeta aeptedayyith shesapistirebarfiehare sHeseguantly dried prior to
sisting of silicon dioxide, colloidal silicon,
packa‘é%gt ose, hydrophilic polyners, sodium chloride,
(00913 uThe thwisture Gesriet & dppliddto b uantraMreiexditecoatéd tabRt cores such
m crocrystalline celluylose and any ~combinatjon .
that therygeighfsgamgs mp supre fhag,abaut 4% apg arefirally e gaons dhapeahopbh S % of
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hydrotldbtiéd tatllets aféhegyhtvestnuh. i Bheabount @5%e mpeistaiedtatriayfapphel does

not refyiRa 4 o Lo R St g sk P! FEo st direin resigant
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amount of about "0.9% of the tablet dry weight an

[0092} r ohanoisturg Desrico anbsedthersdyeeasdop fuabombd 3n ertfenin cqbFven
wei ght of the I sture, barr.i dry .wei.ght. For .the
toveB s e s Forabumie Fadiag Bps OBt o iy GRsist G sed
in entérddating RrfullRioh O MEME lafNits fubiSH RRNRER FhAhAHAMpehdenBand
present in an amount, which may vary from '
on the quantity of the material applied. As is known in the art, an enteric coating is
applied where a drug may be destroyed or inactivated by gastric juice or where the drug
may irritate the gastric mucosa. To meet the requirements for an enteric coat, the test as
described in the USP (method A or B) stipulates that after 2 hours in acidic media (0.1N

HCI), no individual values of at least six experiments exceed 10% of the active drug
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about 0.5%to about 1% by weight of the tablet dry
wei ght and is present preferably from22 WO
wWQe@5/00:B6818 PCT/ US2003/ 024700 about 20% t o aborius2008624700
and preferably at about 25% by wei ght of the noisture
barrier dry weight. [0089] The ratio of the
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the tablet cgtes irf. 1 DOHK] aivbhdse dogs moidalBeGhmgherdelifition of éieééiféfor

b ro r.o e ta ts fth nvent
an cnt iRt (01 EXEP gt < o BB B S Plobfrg e e g asb "
conﬁnﬁ@d‘gﬁﬂetbﬁﬁnﬁgﬁﬁ@ﬁbﬁmré‘)t&'ﬁt@@thisﬁfgltﬂ@KﬁﬂﬁFl§dh@ﬂ(KlF:)| tea%€ the
abl’et described herein resistant 3astr|c fluid

mdwldalnﬂy hwedn@r@ogrﬂlefasmgmnd inkgistete hﬁmftrweafﬁ tRpletspreggader
accelerﬁlg ?Irc%ﬁ& rg'gss 2[1 ﬁ%%ﬁ'}e "/HRH Exfger} o;pe% C;%és? rdi%sfo{" 6 gays

n as an

(see E)tdﬂqu@ lZ) the ﬂéﬂﬂﬁ%ﬁbwhhaﬁ mgtdreccmcdnyfm tthe douthobgdlésing doated
is referenced and is gf in enteric foatln
tablet ché@Srﬂﬁ be&hieb?bén o1 thymogshyre bpgrier ok fablehrerey umulatively

these da ré&&bﬂ%ﬂ glg gﬁll?og gﬁﬂﬁgtof #:noiSfrd @ﬁ'ﬂ%“:ﬁrht dday, vficH Qfbstantially

eria known 1n art, "an enteric

impedesaatretagisitise atapyption of wivéstereand nugasrm)entmccbeat asalefidedby the
i nactivated by gastric juice or where the drug

USP.
[0093] The tablet of the invention provides for an extended-release of the bupropion
hydrochloride though no pore forming agent is present in the formulation. The above
formulation also provides for a stable bupropion hydrochloride formulation such that
after about 2 hours, no more than about 20%, preferably about 2% to about 18%, more
preferably about 4% to about 8%, and most preferably about 5% of the bupropion

hydrochloride content is released, after about 4 hours, about 20% to about 45%,
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may irritate the gastric nucosa. To neet the
requi renents for an enteric coat, the test as
wale®siordsesl i n the USP (nethod A or B) sti pul at BGT/URZN3/024700
after 2 hours in acidic nedia (0. IN HC1), no
i ndi vi dual val ues of at |east six experinents exceed
10% of the active drug 23 WO 2005/016318

oo SRR P40 7 S5 AL 09,55 58 0

prefel’ab]yrabeut 326 eﬁthmbuprmein }t}ldlr@chllc&qiﬂal doatertis rélesseti hefter about 8

nours hanb fodp P L o BLOCHERA AU e HELER frings Ripfrably

aboutr@s% @ dbBht 74%,) dndinfdst foﬁtférﬂlﬁly aB@utgﬁl/f bf e bipCR ?tﬂléh}&iilachid}ide

tain enteric integrity with a film contai
contelﬂusl rdefsed and afte3@bntIH, hoars mﬁma@ shhawt 80%bptefirebly alodess

than {hgid SR P TR bt Al OB Bl e Rl ess

than a@o§t5999/9 of thedptopRh dkSthidiRleGRtehPls ele@e@asi Ng coat ed
tabl et cores Is no nore than 6% and preferably no nore

[0094) hadhe pesitive mpact on gphiliky of thamegiicdyelgata kipppion
hydroBI(’?lg}éde a% et Epﬁle%%éﬂllt?%: c?eltgcﬁ‘g %ibheie% id Mdefn H'{ PF&% ) eqerformed

ure barri er coa ed

to evab@it€thk tattal infRiriZiehpreertt inveithe ket 15@&111; dr B@a mgtdopageabﬁnsa
limt of no nore than 20% an

I
througief mion SRR IRGOTIHONANGIE GNC i BB oR b HoA GRES 3 gl o
throu%lhﬁz ROAANGHd 995 tof'?ﬁf‘?t teﬁh'stagth gocrie%/wmw 5&RH.
pro as define

enteric coate by USP test
The stabilitp tksts sBowedralhesdneiliss (redativarte VeallbutrinaPR) inddtal impurities in -
directly onto the control release coat, tests were
tablety snducted to determine if the moisture barrier

[0095fPP IR} %O&i{trméd dFN Ruhi)€0H BB Kotfl& ﬁ@ﬁ&h&ﬁ@hm mg and

cores function as an ent eric coat. Tests show that
300 negf dasngelsttength mediGed-redensd G s of the nb@pﬁ@pfquamme the total

e

bupro%)fdﬁ Hydfchiride antHRALIEL ﬁre@&aﬂy (s ecorEXiadabsut 3)5% T most
unctionality of the noisture barrier was

prefergbiyfrormens thaf abentdkGro dhrageh adedbil3 tipnghscd A@I@ﬂenwmgﬂy at
25°C £ BSC/SBUARIT - SORRN, Tk diths Ofoh Dfbrm by Q83 coat ed

eaS|ng and nolsture barrier c ed tabl et
2°C/60?ZHR&£i lﬁefdﬁﬁ thaetdlimpatities moset thonibbd ddMorBaiT GBEU2.5% by

I di h f
weighppt PG RBL o Rrar e e A P b a1 Fghe than
aboutgcm r@g aragglt E?ea’éﬁrgﬁgar ?Iltmg!ré t%%lgét%ggﬁ 90 @ﬁwé%hmﬂﬂs Hmbi@rbf
buprofiemitydtdchride in ﬁmesﬂ)letat’]ﬁluasthahiods&edtmbasﬁammmmqmI ity

t h
hycrophiprAS el SoobtGpald P BrsBR R oh CBR RS Ko AT SR b
and rn%f’e fe%ﬁl? b l%as@ 08¢, GeveRhi BRY 99% JMdeWGd §P83dn The

the invention provides for an
hydroelxlpgd@ @fﬂerrsmrmfer 2 or hemsuihsof ﬂqng term stability under the humidity

and temperature conditions usually encountered in pharmacies and medicine cabinets i.e.
room temperature and 35-60% humidity. Thus, when used in a pharmaceutical
preparation for example, a tablet, it will still retain at least 95% of its potency and

preferably at least 98% or even 99% of its potency after one year of storage at room
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hydr ochl ori de though no pore form ng agent is present

in the fornmul ati on. The above fornulation also
w@e@siotesss f or a st abl e bupropi on hydrochl ori dePCT/US2003/024700

formul ati on such that after about 2 hours, no nore

t han about 20% preferably about 2% to about 18% nore

preferably about 4%to about 8% and nost preferably

%0,Q8 ' ' t ent.. .
o @30 (13359 ) B 401 R0y BB IS BRI SRl g
300 nBibuEnR60 by @rd6i3tRd LAY LELARD A TR i, yftetumet
£ e r.ably ‘ab%fgrquag%% t o}ﬁiatbout'é e

21%t o out 37% nor ref er.
storage pgle hﬁgb%% Pfo'b‘lkﬁf%?le}l E\MEW{AIBEQ? andprefrrably at keas 28p memor

more WAYQEHAL S dgament ent is rel eased, after about 8
hours, about 40%to about 90% preferably about 60%to

[00964bouflhe B¥ meisiuee goradng aad the tombanbuB @Fampuraibeswif bigfepion

nost I bout 74% of .bupr.opi
eI BBt A BB R LS bS58 M preaspc
acceldtell Softib@SBrdubR At RERGImEANE fRHeS BEARK YANR HBBB hokthan
about 93% nore preferably no | ess than about 96% and

configpsafionsskewd &b Ing mpse thaggbewtalVo.abbesangobette andtablet

conﬁ%gﬁoglgfig? p}e\r%)%ir n%gég:st%%%) gt?%r%gg%t?r:%? #ng?rrtﬁl% gaarr‘?ee gdce{egaqgcf" )

conditiogh shogld-Haet @ EIembispir®© poracnt ofiid b kinhiabeut 188 lagd td4l
the formul ati on described herein is evident in the

impurgticsiof ng anqrs fhapgbonid)- @ Ahioagl at Isest Sgpenths. nhe § X0 rag tablets
i ' R 0]
sore SR b R e A PRI RACH
conterf@f 715 ¥irMe tiafAHpuiak’swed kotals mpuitiesgfmolBoredhirhsboand.2¥8when
nmont hs of lopg-termstability at 25 2 oURH  5%RH.
stored et oggeratd e DB e @b (06 0P SHBLS9E | o
streng¥etab R dtbidd FRhelsBmb ebith g%drﬁ%ﬂ UddehelsAme tARiBSSS foF Bf%arhe
In 7 count, 40 cc and count, 100 cc HDPE bottl es

amounteyf tigext $houldehays @ Kfymarsiiire 8o@entypfdosage tiwraboyt 146 and total

. di f.i ed-rel.ease tahlet f the.invention faor exanple,

impufTE o 5 179+ 1B TR, e ot st e Rishe e

moist@B@uhtert &% N0 ML dedge Sfreridiie ndATIHALreRhsAHBPIEOH tBE invention
hydrochloride in the tablet, preferably no nore that

Shoulda%@m mprahan ghept Rk after bassaptl praferablyme mengtthabddas% after

06 RS Ao 0 T
bottlestha®H inojstat ca@ift€ht shadld & YiBHhord Y, 0.44%8 affiet Rldays and

inpurities present should be no nore than about 2.5%
preferﬁla‘gn\ﬂéﬁl‘g‘ﬁtthaé‘fa%ﬁfeo-é%[ﬁﬁ?f19)fia¥ﬁupr opi on hydrochl oride in

0097} heThaR)iBvi & 1 i

0097} e ThE R Blrind RIS Nt Al B8 EsE i yrilha fnchlh pRfted 0

limit théecoprofitite présenbimperdjpinon hydr ochl oride in the tablet.
Thus, the nodified-rel ease bupropion

EXAMPLE 1
[0098] 1. Modified Release Tablet Formulations
[0099]  Three different core formulations were prepared for each of the 150 mg and

300 mg modified release bupropion hydrochloride tablets as shown in Table 1:
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hydrochl ori de tabl et according to the present
i nventi on contains at | east about 95% w w and nore

woe@smotaios y at | east 98% or even at | east 99% PET/US2003/024700

undegr aded bupropi on hydrochloride after storage for
12 or 18 nonths of long-termstability under the
hum dity and tenperature conditions usually

encountered I n pharnmacl €s g pEedl Cl ne cabl netsS T. €.

[ Toomtenperature and SORBYGRNAMAIGN. TNUS, Wienm used

T @ pnar maceur T calise jF epar att O o7 _exanp! € g mg

Ingredieal €1, [TT W T T BUIT G TELRAITT at T gast Yo% oI 1t
pot ency | anglg/dyr ef

Bindey nj t j al |y Scrftdai
Lubridahibel edl” aummat )

eal storag

.. QNE- of bypropifon
Punfie%gv&} hiloride an ¥

ast 294 Ol nhopre

C’

98% @i/ Ryen 98369 (mg/%) |

TS potén 3 age r 00
E;g::g{}:@%éou S%O/QCET/ teﬁ(per%ot%u?e (l15- &7 ) 3007835

at -60% hum di i fl the tabl gt
%pilon RYdBocHl oYl 10.6/2.95

at ioowp,.48af tler 9.4/2.74 9.4/2.61

*

Total diy bkighite frail 60/s618 t helebabbiet |
ofcoreccont ent Jand the fotal anount of inMpurities qf

The20KF.4310i |S 13010/88.47 320/89.02

* The mig9PT4ARE Rpreseht YR HQHOHHET df €8 _iﬂ'gﬁﬂieﬁﬂ_ﬁﬁel 4 td Tk t6HE agEveight
2 porvi Sl £1 tlh tablets of the invention when stored under
YacdcEi®@rat ed conditions through at |east 6 months for
* Glycer s behFhats ¢ommpritol§88@FOMDPE bottle configurations shoul d
4 ByapQBed WRrifi-@nd han about 1% The sanme bottle and tabl et
configuration for the 300 ng dosage strength stored
under the same accel erated conditions should have a
[0100KF Whé Siater ¢ fenticardd t0160305°00 rkhetbhader dhudikinil Hochiol) is next
. total_ inpurities of no nore than about 0,6% through
dissolyed Idhe wasr fpbamegengity andihengassgd fhapueh af.4muy meshsgrgen
' i Jl.d have
and b e e R o B O
hydrotldbade ismaced in the taf spraying ckanhteaiof abloidizet. R¥aphanatus, such as

st ored el eratedq condjti gns through . at .|l eagst 6
for expgRloe e G TR e B aen S hp st iU RaaS G ool
polyvfnﬁ’?al%@ﬂ'ﬂ? s6RAbh)AY EFth Qo %buPP@i&@H%saﬂ%ad, At thotn-
the same anount of tinme should have a KF npisture
processayatamatters shown ioFable Ban about 1 % and t ot al
impurities of no nore than about 0.8% Wen stored in
an open gl ass dish, the KF noisture content of a 300
nmy dosagg strength nodidled-release tablet] of the
i nventi o d8% after 3
days and |ERNAMION RROCEHSS PARAMEFTERE % af tler 10 days
when stor%qrﬂw,qrgzh)accel er afezq?d;:gggl trons. |When stored
y t't

in tightlly seal'ed’glass bdttles the KF ngisture
cont ent éﬁé‘m’ﬂm’b@t@%@%re t|Hak2®. 45% af t er| 3- days and

pr ef er abljym@@npBberet han abduiedidd after 10 days.

Qutlet temperature 30°C-50°C
Spraying pressure (Bar) 3-5
Product temperature 35°C -50°C
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[0097] The follow ng exanples illustrate the present
invention and are not intended to limt the scope of
wo b@sprasent i nventi on. EXAMPLE 1 [0098] 1. MopCT/U82903/024700
Rel ease Tabl et Forrmul ati ons [0099] Three different
core formul ati ons were prepared for each of the 150 ng
and 300 ng nodified rel ease bupropi on hydrochl ori de
[0101} abDeatstheerafitatoniincotaglbRd lthe \dﬁs%%)aﬁio%ﬁ%ééx and fhen
CT/ US2003/ 024700 TABLE 1 OORE FCRVLATI ON 150’ m
cooled{o) igrparatire o no pore than pbout:35°Gn The bupmpl%lﬂmyﬂmﬂﬂoh% m

5 [/82.4 150/ 79 300/ 79
sranlguiBthetl piSR AR ar]? bl LR er2 o312, 86
[0102F. 3TRe mbhicAdtZgl§cdPl }ﬁﬁh&m&e)lteg&h& v?agﬂ.glg@ie?'e@ granules is then
4.7/2.58 4.7
blendeg 13 pz\g-ﬁglgieg}lét/ﬂélies ér]pgpjieélﬁ Quatlgmined: Fherresulinggyigire is

pressed ﬁﬂto‘%@dl@tmor@sﬁﬁ Sr%Ga I%élrylél%{e% ﬁre%él H‘Jigﬁ)ésﬁ;y 12){%%)0&/&& afl Byerage

20/ 93. 47 320/ of co S T eprese
hardnftsh éopr ahpwt 8iSerto afout B2 St agd euli aeerage hiuakabsatﬁcm abcmtBtBemm to

about %% 1M a@%{}%égﬁ_ﬁ?gh{ag eg PO| yv 4 &e%gﬁg%g{i%qs% og{ﬁ,hpolz Sc to
about 83 B, r}ﬁld[ama@@rh J Hﬁcléﬁ@iseﬂfom %b&dtrzassmﬁecatas&ttsm thn fo‘}%%g&?mg

bi nder yvin al cohol) is next dissolved in't
tablet Qﬁﬁ%rﬂ@%gwbﬂﬁ!j @%@e tapleireares rfeﬂoqmés@ge strergtigshis ao Moke ﬂmn

o By G50 L SLOURASIf: SOl O Bl STRFRL G

shownphdrel 3:n the top spraying chanber of a fluidized bed
apparatus, such as for exanple a Gatt GPCGL
fluidized bed appar at us. The sol ution bi nder (| .

T NE pOIWVi rr)Tl atcoftot T%EE,BU") TS—Sprayet-onto tnv

DUPT OPT O 1O, RE L EASING COA T HORMULATION =3

palrdifret er s ITOVWIT T 11 f‘.ﬂ)”rc Z 300 mg

Ingredients A B C A’ B’ C’
(mg/%) | (mg/%) | (mg/%) (mg/%) (mg/%) (mg/%)

Water-insoluble water- 10.26/5.55 | 5.63/3.1 12/6.28 19/5.01 6.71/1.96 | 13.05/3.63
permeable film forming
polymer?
Water soluble polymer® | 5.64/3.05 7.5/4.1 9/4.7 18.06/4.77 | 6.37/1.86 | 12.40/3.45
Plasticizer* 2.1/1.14 1.88/1.03 3/1.6 5.16/1.36 1.82/0.53 | 3.55/0.99
Denatured Ethyl * * * * * *
Alcohol 95%°
Isopropyl Alcohol 99%?° * * * * * *
Dry weight of control- 18/9.73 15/8.24 24/12.56 }42.22/11.14 | 14.9/4.35 29/8.07
releasing coat

"'The % values represent the proportion of the ingredient in relation to the tablet dry weight
? Ethylcellulose 100 (Ethocel®)

* Polyvinylpyrrolidone (Kollidon® 90F)

4Polyethylene Glycol 1450 (Carbowax®)

* Evaporated during drying

[0103]  The plasticizer (polyethylene glycol 1450) followed by the water-insoluble
water permeable film-forming polymer (ethylcellulose 100) is added to a portion of a

mixture of the denatured ethyl alcohol and the isopropyl alcohol. Once mixed, the water-
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TABLE 2 GRANULATI ON PROCESS PARAMETERS Air flow
(nB/h) 2000-2500 Punp flow rate (g/mn) 150-250 Inl et

wo esopmLatsir e 50C-70C Qutl et tenperature 30C 5PCX/US2003/024700
Sprayi ng pressure (Bar) 3-5 Product tenperature 35C
-50C 27 WD 2005/ 016318 PCT/ US2003/ 024700 [0101] Once
the granulation is conpleted, the granules are all owed

soluble@olirierd gradglly adde@ kethe iBov thiiRe rt@ﬁ%rﬁi@ 18ke pRERE l%r

t han _about 35C. The bupropi on hydrochl oride “granul es
clumpipg Thresplwiensie mikert iohpmogeneity. tiherrewhinderafdhe f@moatd ethyl

l; ' [ . together with the
slooh g1 P R oo it B Ko I ik AR i
contirtuleé untikd hsraogeheous sfogtltiashys achievdd. The céRigl sbldﬂig? ﬁsbtihé?l b&ssed
[ ssed into tablet cores using a rotar abl et
througly 5. DEBpy HAROEEN grti (RIS 24, - PROCSHS BPEsER SOl D8 ®si and
vk B0 3014, MR PR G syt o

the talilsOcomes inalthletet aates O’ Hare 36 Sideviéerpeith tiadpresss baameters
I ab tb 1% Sc to about 33 Sc, and an average thickness
Slowq%otjﬂ M6ut 4.8nmto about 5.4 nmfor the 300 ny
tabl et cores. The friability of the tablet cores for
both dosage strengths is no pore than 0.8% The

tabl et cores are then cgaBeg4with the

COMTO - ELE T oot at T ons—Showr T 1m—Tabte—=S:
TRl E 2.C FEEASING GRATPRICESTRARANESRRI 50 m 300

ProcessParhingéredi ent s A B C180 mBiablet cordd? % i / % 800 Ortﬂ?ﬂéti &01@@

PN A T ol =

AL 70 (VB oy Wt eTfF T sotr e water=—101 261 5-—555-63+5—%
Pan Sp&Ed (e’ 10/ 5. 01 [6. 71/ 1. 96153, 05/ 3. 63 per meablPd>f i | m

Exhausf 4ir Fempgrappod §rer 4 Wat er zoi40bl e pol yfrer 3 5. 6453.405
InletAi?Téﬁp%rat]areQ"(f}- 7 18.06/4. 7%y, gy 1.86 1 g 40/ 3. 4%0&:60

Spray Rate (g/min) 160-400 160-400
Atomizing Air Pressure (psi) 30-50 30-50
Pattern Air Pressure (psi) 20-40 20-40
Air Flow (CFM) 800-1100 800-1100

[0104]  Coating of the tablet cores with the control-releasing coat solution is continued
until a weight gain of about 24 mg (wet coating range of about 22 to about 26 mg) and a
weight gain of about 29 mg (wet coating range of about 27 to about 31 mg) is achieved
for the 150 mg and 300 mg tablet cores respectively. Once the desired weight gain is
reached, the coating is stopped and the coated tablet cores are dried at an inlet air
temperature of about 35 + 2°C with a pan speed set at about 2 rpm. The dried and cooled
coated tablet cores are next coated with the moisture barﬁer formulation shown in Table

5:
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Plasticizer4 2.1/1.14 1.88/1.03 3/1.6 5.16/1. 36
1.82/0.53 3.55/0.99 Denatured Ethyl

WO L@Sd3195%0
wei ght of con

42.22/11.14 14.9/4.35 29/8. 07
val ues represent the proportion of the ingredient

| sopr opyl
trol -

Al cohol

* * * *x * *

in

99% * * * * *PET/UEX093/024700
18/9.73 15/ 8. 24 24/ 12.56
rel easi ng coat The %

reratron 10 (he tanl et AT Y gEg gnt 2 ELnyl certurose
TOU (ETNOCETI (T ) MoTsTORY BARRIR FORVIUEATFON RO 1T JOT(T)
JUF) 4 Pol'yglnyrene Ulé() 140U 00 me
IngreMéROr at ed dyrT g dryTog D31 cTITE [P agt T CifZEeTg; o
(pol yet hy! Ieni Ghy/o8! |14m8%,) f D'glng%d me%/%% mg/% mg/%
Wa, aqgt 1 T
%i?;’f’h‘cﬁC'gl%ﬁul ds 2 ¥ |‘§§ba ef 'tso/z'?l;\d pgTrotgl o1 c194 a 6.36/1.91
m xture of tre denat yred et hlyl al cohol and fhe
Plasfiejger, Eompbipation o HBT0-460rc Wik el (PTUAE at(Br1-D8 | WH=049 | (D=0.69
(D+3005/ 016318 F’CTEAdii@pCB/@:MZ)O E-a0k1bl eE=R)0§6)’WETE=b.SS) E=0.35)
gradual | y adde e ¢ VO r.ge
particles or gﬁ%/ﬁ%ﬁt 0%%'1% Q‘IF%{)I% f%ﬂ% Y 3)’{42)'29 1.04/0.29
Perhatiwgmhamicery . Thé%%&“nal RYAX95oF 1.7Heod¢nht Wir@d | et 834153 | 2.57/0.71
Pmﬂ&p@@,@}s and |sopr*opyl al eoho] is then added|to &he *
ottt d-H-e—aRa—-d g+ s—eoRt-Hhded—uhi-H
Drywelﬁbfgéweletuse ol UB7dn |i s7/B%Ehi pvE#66 Thd 624t :rg7 A5BHGt | GH7/2.91
barrjes t hen passdd _throudgh a DeBee Hompgeni zer [(nozzl e

' Thesing/% v7lpespaporsastbe Pplabsspartien dtthe&@&@wnt%ﬁﬁ@thmsé thanblet dgevedight
pol%r@t%&%@ add, m!’tQQQnethgéQatgsill)(EudI Qﬁ‘@ E%‘B% i zed coating

l'ution 1S

’ D—Pﬁmthélenec%wbw ‘( SR

265 - Bl i

he tab

* Silpa et €8ydoid&sayn i n Tabl e 4: TABLE 4
SI NG COAT PROCESS PARAMETERS Process
O ng tablet cores 300 ng tablet cores
Pan Speed (rpn) 5-15 5-15 Exhaust Air Tenperature (O

* Evigo LAY
ar ame

0105 4% %@stlé]lgeﬂ JOn®inANoh

Spray Rate (g/

mn) 160-

et cores in a
§) with the process

RN aha e fohe 80001 B0 08y

01trate are ﬁrst dlssolved ma portlon of the purified water and mixed to homogeneity.

While the plasticizer solution is being mixed, the methacrylic acid copolymer, preferably

Eudragit® L 30 D-55, is passed through a 0.3 mm mesh screen in a separate container.

The plasticizer solution is next added to the methacrylic acid copolymer and mixed until

a homogenous solution is achieved. While the methacrylic acid copolymer/plasticizer

solution is being mixed, the permeation enhancer, preferably, silicon dioxide, is dissolved

in the remainder of the water and mixed with a high shear mixer until the suspension is

homogenous. The final moisture barrier solution is obtained by mixing the permeation

enhancer solution with the methacrylic acid copolymer/plasticizer mixture. The

homogenized moisture barrier solution is then sprayed onto the control release coated

tablet cores in a coating pan with the process parameters as shown in Table 6:
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Atom zing Air Pressure (psi) 30-50 30-50 Pattern Air
Pressure (psi) 20-40 20-40 Air Flow (CFM 800-1100
w@®s0143m8 [ 0104] Coating of the tablet cores weTus1ve3/024700

control -rel easing coat solution is continued wuntil a

wei ght gain of about 24 ng (wet coating range of about

22 to about 26 ng) and a weight gain of about 29 ngy

(Wet coatrng range of aD"ﬂ{B TO apbout 3T nmg) 15
achieved for the 150 g Let _cores

respecti vel WOMUREWMEQPRQGESE?MMQTSERM S
AR oo
: i

Procersgelaa(l:‘pn?e%rs t n| 6. COl atll ng I1§0 msgrhggletecdoreéand the Coﬁb?n
I a aYall

PanS8&Hd (2@ Wi th a par}] speed seklsat about rpm Thé-1dri ed

Exhalgp&lﬁ%g&qre atgd tablet ,coses are next coategk y th
rm|sture arrlier formul ati on sho in Table 5: 29

MetW?WBM1§318 PET/ US2003A89%700 TABLE 5 MO STIRE
SprayBARRY&AR) FORMULATIION 150 meB@& m | ngrpdi ents AsBoC A

% %m /% m /¢ % m / % Met hacryl j cid
A“’m@%‘g%fpéeés (%?4 39/ 2. 52 4{%892 40 10. P9/ 2. 9 4.%06?‘{13\ 42

Patterg Ag@fessug{psiPol yngr 2 Pl ast 28#%er Conbi hati on (046
AirFk 6 (D=0 46 (D=1.1 (l116@ (D=0.6p (D+E)ghobTéd 23)

0. 69/0 38 O 69/ 0. 36.1 66/0 44 0. 74/0 21 1. 04/0 29
[0106%r nEiat momstvee baneeisdpplidtiurdil @ 3velghit ZAM. EHbdut7Zng (WE coating

4.11/1,.Q08 1, 3/ 0, 53 4 f
tablebaf g 0f thoukst dp dbait 7 bvgh e ot eEvel gosgedablstrange of
about 9.45(125 ? i'soacfh%'(/@d ﬁ)1= thd B0 hE %n&-S(T(f‘ ﬁ'&/sg/ Qn‘é@iﬂb%srelease tablets

represen t he total proportlon of e |ngre ient in

respactivelyi Gmce thetdssiredatyeight ghiy isweichiad, th@cmng(lmtphmdr@lduthe

con syt A p b Pshe el pbhan (1) ELTPLISH s

at abGitY dhe 4 Silicon Dioxide (Syloid(r) 244)
[0107]  The coated tablets are finally printed with suitable indicia using suitable black

ink, such as for example Opacode® S-1-8090 black ink, using a tablet printer (Print
International).
[0108] The dissolution profile for each of the three 150 mg and 300 mg doses was
determined under the following dissolution conditions:

Medium: 900 mi, 0.1N HCI

Method:  USP Type I Apparatus (150 mg dose)/USP Type II Apparatus

(300mg dose), at 75 rpm and 37°C

[0109] The results are presented in Table 7 as the mean percent release of the total

bupropion hydrochloride content in the coated tablets:

TABLE 7
150 mg 300 mg
Time
(Hrs) B C A B' C’ A
0 0 0 0 0 0 0
1 1.7 0.1 0.3 15 1 0.15
2 21.2 4.2 6.4 33 9.5 3.5
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5 Evaporated during drying [0105] The plasticizer
conbi nation, preferably polyethylene glycol 1450 and
W 2008 citrate, are first dissolved in a pPCT/USIV0B24700
the purified water and m xed to honogeneity. Wile
the plasticizer solution is being m xed, the
nmet hacrylic acid copolynmer, preferably Eudragit(r) L

30[D- 55, %X . % 0. P_mpseqn S86Een 1A &

separ at e | utssgn ils next
adgedst o . and8 m fed 29
unfil ¢ a i 40P i s| acldBevdd. il ¢ t s
met haér yli i Ci sdl7gtign i%
bel ng® i : : i off- ¥ grefléfablly, 54
silican di ok i §5di erra fpder 01‘669 he
wat eryjan |I he7
subpepsi ‘ ' s g st9§r5e ar g4 er
so| utjzon i [ | 1ol hejgper eat ypn 87
enhanger [ j cryoi c jaci ¢ 91
copolgne heoo.honogeniszed 935

no| stiér e [ba®xd er| s@d.at i
coptrigl el é¥se |codt-ed
wi fh the]process
20p5/ 016318 PCT/
.BARRI ER PROCESS
tapl et c¢res 300
5-15 Exhaust Ai 3
Al Tenpérature |(C 30- Smlay Ratigo (g4 m b9s
160-400 I60-400 ATom zing AT Pressure (psi) 30-50
30-50 Pattern Air Pressure (psi) 20-40 20-40 Air
[0110F| offhq @ehd dBAfutl drOfrof00fd heGhie® ﬂlﬁ&jreﬁf H&0md &1dB09 mg

modifigtleGts uprgon busreshlonidnabIEe ISR 1 Liftres DRat 15 7

respedﬁ%lya 'F@nﬁ@fﬁﬁ&n EOnd ok W81 56 ﬂ%[ ddaB0haRE Bbsdsd @&ﬁlsc{{'ere
about 9.5-11.5 ng) is achieved for the 150 ng and 300

Selectwaoaj@ls}»éunﬂtﬁmt@tse&lldrrmr@mut@bl ets respectively. Once

he e coating is
[OIHLt o‘%)gge?%3 !iﬁ'ao ftl%ﬁ eﬂfpogb%t%elgel?agﬁl e!?lghg‘?l@ :]_ﬁ 188 at an inlet
[0112Ri r T%@fw@g&hdﬁﬁar@ffre@kwldtstaBﬁlzeﬁ ToMidteman® e sSHRRE o e
at about rpm
bupropion hydrochlorldfgJ in the absence of stabilizer, stability tests were conducted both
under accelerated conditions over 6 months at 40°C + 2°C/75%RH = 5%RH and under

long-term conditions over 12 and 18 months at 25°C & 2°C/60%RH + 5%RH. At the end

n 18pf ayled 985t o |t heds

ofe®S i a ®oat i ng9paAn
hddi® il Tatl e §: 30 WO
ABI%E 6 MO QTURE 975

of the specified time period, the tablets were analyzed for impurities resulting from the
degradation of bupropion hydrochloride by HPLC. The degradation prod'ucts included
those listed in the USP (26™ edition, pg 281) and any other peaks that appeared on the
chromatogram. The results of the stability analysis under both accelerated and long-term

conditions for both the 150 mg and 300 mg dosage forms is shown in Tables 8, 9 and 10:
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[0107] The coated tablets are finally
sui tabl e indicia using suitable black
wo ensexanpl e Opacode(r) S-1-8090 bl ack

tablet printer (Print International).

di ssolution profile for each of the t
300 ng doses was determ ned under th

printed wth
i nk, such as

i nk, USPEIYUS2003/024700
[0108] The

hree 150 ng and

e foll ow ng

drSSof utTon condi T ons: Ved! Jig LF%)O m, O0.1N HCI

Appar at us (SoomC@bWCoaﬂltlm(‘Wrﬁ#&5375@1}13109] The

results are pl gégﬂt ed 1 n Tabl eJ? as t

Ah\lhl:r_r\

’\ILI’\I’ f\nl fa

he mean spgfpent

z\'\l Favd dao o Dl.ant

LILINA =/ N ma v <2 \.U‘rll. CTrIC

rel e i
Time | Moistuh icoa“bebl t lldbiets? | TABbE 7 B Qstme3 DO FetalTi rfeM¢isturs) | Total
(months) | B C A BImguites’ | 0 0 0 plopwites’ {1 1. 7 o] Imppriies’y 1 o 15| Impurities’
1 28%?7 4. 5. 4 B3 235 B. 50631 2005/ p163%8 0.57 0.63
pUs2003/ 524700 * 3 4. 618, 5 |17. 5 48] 5 §§ 5 1.5 4
3 |56%6 33.1 %8 7 b2.%336]5 9865 do. PU9 Bo. P793. ¢ 43659 0.84
6 6 80.1|61.1409049. 88058|5 382 7 [88.10 72| 5602890 |67.® 46|  1.20

%mm§%€m$ﬂrﬁF%ﬁ§E@@@ 9957
Jgﬁmngﬁgzwf 92°6 846 98 87 69.5 11

8o. L /7.0 9/ 62
98 95.1 89.7 99

3 Total $ebubtticé ﬁerﬁed fotn B8k oot BupPopiod hi2BochlofkB.aba Bdf upropdn Bfdirochloride
presdi/at farPéFamlydB0 95 87 14 99.4 98.6 95.9 100 96 91

TABLE 9

12 months of long-term stability (25°C * 2°C/60%RH + 5%RH)

Acceptable Limits Data Derived Amt. in Tablets at 12 months
Total Impurities 2.5% 1.5% 0.56%
TABLE 10
18 months of long-term stability (25°C + 2°C/60%RH % 5%RH)
Acceptable Limits Data Derived Amt. in Tablets at 18 months
Total Impurities 2.5% 1.5% 0.65%

[0113]

The stability data to 48 months were evaluated by statistical expiry analysis for

each modified-release tablet dosage strength. Expiry plots are presented in Figures 2A

and 2B. The “data driven” specifications were derived by assessing the level of the upper

confidence interval projected to 48 months.

EXAMPLE 2
[0114] 1. The Moisture Barrier Is Not An Enteric Coat

[0115]

The purpose of this study was to show that the modified release bupropion

hydrochloride tablets of the invention are not enteric coated. The modified release

formulation is based on a tablet core comprising bupropion hydrochloride, a binder and a

lubricant. The tablet core is coated with a control-releasing coat, which functions to

control the release of the bupropion hydrochloride. The control-releasing coated tablet
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15 99.6 99.2 96.6 100.5 96.5 93.5 16 99.9 99.6 97.2
100.5 97.5 95 17 100 99.9 97.6 100.5 98 96.5 100.5 99
w@70050068199 97.5 101 99 98.5 101 100 98.5 1PAT/LIRDOY®R4700

101 99.5 99.5 101 100 99.5 [0110] The nean
di ssolution profile for the three different 150 ng and
300 ng nodified rel ease bupropi on hydrochl ori de

Fi octivel
coreq D ls 2l Uy L0 Wi SR Su hn e SEREA T s tie
retardsogbserptien ef mewttwet ed for al | furtherftef,]ts'vggdf ;
bi | t he ifie
(0110}, :@%ﬁ “ t tth‘{‘c ) aétzm%?%% I elftﬁ]}‘/)ngH@mPMyhyuadwg -stage
dlssﬂt%nfﬁ&%dﬁ’fe WRinkl BP leht%ﬁé e a-[i‘ﬁ gle &lruﬂb €ort rﬁtrﬁg’[h{p& BY(Basket

the bupropion hydroch or| In t e absence
at 75gprhiq gvabiate the sbldtiintpgritys The wesuls obihe testseate bbdvn inMatdes 11
ccel erated conditions over 6 nonths at 40C 2C 75%=:H
%RH and under |ong-termconditions over 12 and 18
nonths at 25C : 2C/60%RH 5%H. At the end of the

and

specified time period the tablets were anal yzed fOf
impurities resulti ng from TABLEdBgr adati on of '

Timgy |, hAsiA Stage: o disselrdd|o6300 ifipfRklense Fipwpide HChekltts on

®or pdi ¥t s | ncVaided tVosel | ivdt ell i w5t hd USPs (2t hvean SD
0ed{ti%h, pgo281) [an®0any| otter | peeks tlhad.oappéar exh on 0.0
the %hrg irrato@gr am Fhe rps@fts|ofla he |st@Bilify 03 0.7
Zanﬁpﬁéc,..Agr bdth?Accel efdt ol W94 | dngZferm| 6.5 3.5
conditions for both the 150 ng and 300 ng dosage forns
Ls shown in Tables 8 9 an@ABOF132 WO 2005/ 016318

Timg(] : do ®difiedrelease ‘atpwdloﬁ:HﬁUmltld:tonS (40C

Mt povE |50 V) 150 Wy’ BOG4nm] TWae Nbiseair ep Toiesd SD
1 vbf silbr e POBal Ioi%s2urep ZTot a| N st §r e@3 Tot &l 20.7 1.0
2 (npnt3Hs) |l #pdri t il 3B | mplurdtPi ep 3349purli 82.253 34.0 1.1
3 nbufit i ds %51 433 455 42.8 435 442 1.2
4 3.2 55.0 51.1 53.1 50.6 51.2 52.3 1.7
5 59.6 64.6 57.2 59.5 58.0 57.4 59.4 2.8
6 64.7 70.7 62.2 65.1 66.7 62.7 65.3 3.1
7 69.1 75.1 66.6 69.4 71.7 67.1 69.8 3.2
8 74.4 78.1 70.1 73.0 75.8 71.8 73.9 2.9
9 78.8 80.1 73.2 75.8 77.6 75.7 76.9 2.5
10 81.6 81.5 75.5 71.7 78.6 77.8 78.8 2.4
11 83.2 82.5 77.2 79.3 79.5 79.1 80.1 2.3
12 84.1 83.1 78.0 80.6 80.0 79.9 81.0 2.3
13 84.6 83.7 78.4 81.3 80.2 80.4 81.4 2.3
14 84.9 84.0 78.6 81.5 80.2 80.8 81.7 2.4

[0117] At acidic pH (0.1N HCI), about 7% of the bupropion hydrochloride is released
within 2 hours, however at pH 6.8 about 21% of the bupropion hydrochloride is released
within 1 hour. Accordingly, the modified release tablet of the invention does not meet
the USP requirement of an enteric-coated tablet i.e., after 2 hours in acidic media (0.IN
HCI) no individual values exceed 10% dissolved active drug and not less than 75%
dissolved at 45 minutes in pH 6.8 buffer.

[0118]  The functionality of the moisture barrier as a non-enteric coat was further

shown by directly coating 150 mg tablet cores with the moisture barrier. Table 13 shows
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1 0.67 0.63 0.93 0.63 0.7 0.50 0.57 0.63 3 0.6 0.80
0.8 0.8 0.7 0.70 0.67 0.84 6 1.0 1.09 1.0 1.22 1.0
wO2®8/00:3% 1. 20 1 Moisture and Inpurity val ues BCEUS2903/024700

average of three lots 2 KF Misture content (% 3.
Total inpurities derived from break down of bupropion
hydr ochl ori de as a % of bupropi on hydrochl ori de

that the éeslutiad restlar ﬂthdﬁrsﬁl‘ BOMS hr?ac-fﬁg%dﬂuﬂ)?ddmtclaﬁlgg W tP the
| ong- termst ability (25C 2C 60%R-H 5%RH) Acc

USP pequiremenss for anesnispisacoatad. tablet. Tabl ets at 12 nont hs .
T juhfrPur i 5% 0. 56% TABLE 10 18 nonths o
I g%ghterm stédbqfﬂ(? iﬁé@ 2C/ 609%:H 5%RH) Acceptabl e
Lllvﬁet}mdDataIDE]PIA\ppdraﬁﬁ‘tt dmﬁab@ﬁtawm 18 nont hs
Total Inpurities 2.5%1.5%0.65% [0113] The stability
data to 48 nonths were eval uated by st atlstl cal expiry

anal ysis T10Of gach modi I'I'A%‘]LE lgl Tase—tabtet ‘uuoauc

Time STFSTOTTT_ EXDTT Y D 805850 6 BIGRRONE Gl d " 9t €S2
Il

(hl‘) ar](] W |nQ]2 ﬂ.l GV3 LGA)RSD
0 DY aSFSpIgy T TE; 4§ EV 00
1 i Ntegsval [ pioj eft eglg t 8.5
2 ThHe My sk uyxy Bar i er ] rhe.
3 pyrpoe pfoghip sfudy vwas 4.2
4 r gl edsle bumlopLomzh doaehl orbde 1.7
S idvedS an %kle Nd62.2ni €08.6 ¢omt.ed. nser.7

fornul ation is based on a tabl et corg conFrLS|ng N
ropi on hydrochl orj de, bi nder and a ubri can
[0119?“0 Biffes et Bpenoipesioanad dug torthahibielease in hecamidia gedium,
oa
(01200 5% THOME Rt B b Rt S i)y HEPLEE R A
Absomabneflva@tm 2005/ 016318 PCT/ US2003/ 024700 cores are

[01 21@ iflg ﬁlﬂn hprﬁas}ﬁ ﬁ‘t@ﬂ §%M01%}P1re noel:c{rsata grcggg\gliru& glgmt@FwHy impedes
or retdfBé felabSorpliéhldfhoithee ﬁf@é EAFEmRf bgtﬂ@teﬂﬁﬂﬁlg‘@é KERRNERY

spectrophotonetrically by a two
moisture content of either control-releasing coated tablet cores or moisture barrier coated

tablet cores for the 300 mg tablet cores. The preparation for the formulations is as
described in Example 1. The respective coated tablets were placed separately under
accelerated conditions (40°C & 2°C/75%RH + 5%RH) in an open glass dish for 10 days.
As shown in Table 14, the moisture content for the control-releasing coated tablet cores

are higher than for the moisture barrier coated tablet cores.

TABLE 14
% KF Moisture Content
Control-releasing Coated Tablet 0.7
Cores
Moisture barrier Coated Tablet Cores 0.45

[0122]  The data presented in Tables 13 and 14 demonstrate that the moisture barrier
does not function as an enteric coat as defined by the USP. Instead, the data demonstrate
the functionality of the moisture barrier as a coat, which substantially impedes or retards

the absorption of moisture.
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di ssol ution procedure using USP enteric coating
di ssolution conditions nethod B (Basket at 75 rpnm to
werabsoaises t he tablet integrity. The results of P€T®ES2003/024700

tests are shown in Tables 11 and 12: TABLE 11 Tine

Acid Stag e: %dissolved of 300 mnodified rel ease

bupropion HO tablets (hr) V1 V2 V3 V4 V5 V6 Mean SD

00.00.00.00.00.00.00.00.0 10.10.00.60.5

1.2 0.2 0.3 0.7 231179773102726535
EXAMBBEB 12 Tine Buffer Sta e: % di ssol ved of 300

1232 AT P o 0 LA STly  fryo
the follox@mg 2%s3 gsgg@ghng gﬁg rrﬂgg;&édﬁcj Stzi‘elﬁgtgs%ighggoﬁoﬂ HIC1 rﬁodiﬁed)
releasis GblEtsgicgr Epline Epddions, A §osgan ooty S osndae Sailgdose,
fastmé Zlﬁ?sagg%gg %h @al%ﬂsﬂ?cgr o8- st?rexgghsl(lfé@ ngg iO(fsirﬁg)ZofAr

1 66.76 4 71.7
bupropisn HOlGnddifAad- 031%56 Bblkts & tlAgi 1I9'eﬁt1@1 wes @gidgcigd. Thy Biodified-

AR AR RN NN AN
Smokig%gnalelgldsfgmmessag,%ctza. 0 80.6 80.0 79.9 81.0 2.3 13
84.6 83.7 78.4 81.3 80.2 80.4 81.4 2.3 14 84.9 84.0

[0124)78. Ehadtudy deign ia?olsecsﬂ pepiod, -teatmieninsingler¢fse CEASQET dpgign
79
e b s R oSSR QBB Ul By o agiod

A totaDbf 3daubipsery (QE)IM):ﬂe hydFepedid)amislRedifor the lsedsod whidht 30 of the
hour. Accordin the nodified rel ease tabl et of . the

SUbJeqT%(JQﬁ\IﬂlénlﬁjE%%qW%Ed thersidysiSupieg s waRadgsiergd the
oG o0 1 e 2 hous L e
[0125Hi sAY| 2etblaag iq\ie mbdifpdanktasediupr@sen hidiclilédde tablets of the
invention administered orally with 240 mL of ambient temperature water following an
overnight fast of at least 10 hours.

[0126] B) 1x300mg q.d. modified-release bupropion hydrochloride tablets of the
invention administered orally with 240 mL of ambient temperature water following an
overnight fast of at least 10 hours.

[0127]  The graphical mean plasma-concentration (ng/ml) profiles of bupropion and its
metabolites hydroxybupropion, bupropion threoamino alcohol, and erythroamino alcohol
over a 120-hour time period after administration of the 2 x 150 mg once daily and the 1 x
300 mg once daily dosage forms are shown in Figures 3A-D respectively.

[0128] Tables 15a-d provide the mean (SD) pharmacokinetic data for bupropion
following administration of the 2 x 150 mg dosage strength tablet administered once daily
or the 300 mg dosage strength tablet administered once daily:
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di ssolved at 45 mnutes in pH 6.8 buffer. [0118] The

functionality of the noisture barrier as a non-enteric
W@ o@s/0we3s$s f urt her shown by directly coating 1POI/I§2003/024700

tablet cores with the noisture barrier. Table 13 shows

34 WD 2005/ 016318 PCT/ US2003/ 024700 that the

di ssolution results (the first 2 hours in acidic

A e L
Fregi-r—do—Tot—Tonpt D reqw renrents for
an enteric-coated Iat)iq"}gﬂﬂﬁé. ——E—+—N—HeEt
Met hod: USP Apparajus t BueopiotlCIZ% 1 pm ghp3gien HEABLB0 mg

13 Tippgnfediinetio | of Hydrlo¢mE dtodified dj SSOlMﬁﬁhe(ihTe)easVl‘aMQtS
V3 V4 Yaawétehban S Wazg:gé;ggé?he 0.0 0. Of (e Duvenidn
0.0 O. 145.¢ 41.7 . .5 42.4 50.1 4438 3.8
8.5 283% %ﬂ93 7 69.1 76.4wAB58 84.4 75.1 5. 4&% ? 3
93.9-98-4—95—1+—95 2~ T0U7. 9 7.0 4. 99-40o
ASO, e kOEL2 102.0 99. 0 1dé48§5fd‘6?%‘ 107 1.7 %%763639 %74]0.1
102.2 103.5 101.7 302.5 4@leo4 4k 8 1.|7 [ 0119}28/4Buf3.€r
AY Qe (&l ot perforqmed due to the hijgh-rel ezi\;&gi%%pe
cacgint) medi um  [0420] 215%HeNBPst Ure Barrie
prupctions to Substgntial | ysdompeme or| Retard t5r1?@i088
BpSOr ption of Moi stlure. [921%133 ;/\the flunct i onapi day: 0fs
Tmzlﬁl@uﬁbl sture barrigr as a“coat I chl subst antl aI l&’018

| @Bgdss or retardg the abB8¥r-pl9dn of noi st uP& ek
confl rqed by deterni ni ng tngagﬂk@gd Fi scher mznsz:ui@

t8HY of oither dontretl—reteasngtoaretTALI T

cores or noisture barrier coated tablet cores for the

200

3o0-—ng—tabtet CoreST%£$&§ ,@L@ggbl&gr t he _

formulations is as R Bxapt-e—t—TFiTe
respective coated tpbl empmemeglﬁi%léej S ep@ i@l HCIUNded mg
accel ppamacknendi ti pns (H@eMedifidoRl  5oRidfiell Relgaye Tablets
open gl Bwsmepsh for| 10 Relepss Tab:?@ HoHWwn i n Tafthelnyeption
the migiamgogontent for t FUBHtrol {rel easi NgeeHt ed
tabl et cores are h{gher tham3for th¢ noisture barrier
O 2T 2 okpa.s00! $LUre GORHENL 5740.47
AUC o (nghr/mL) Y3053 % 9805 8
91 23498.81 + 9584.5
AUC g5 (ng'hr/mL) 23634.19 + 10373.9
479.23 = 172.64
C ooy (ng/mL) 492.97 + 182.28
14.06 £ 5.10
T a (hOUIS) 11.66 % 5.64
24.00 % 4.57
tin (hOUIS) 24.01 £4.85
0.030 = 0.006
Ko (hour ™) 0.030 % 0.007
41,18+ 7.07
MRT (hours) 3993+ 6.94
13.2966 * 5.0489
M/P ratio 13.4886 + 5.3391
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Control -rel easing Coated Tablet 0.7 Cores Mbisture
barrier Coated Tablet Cores 0.45 [0122] The data
wee@sonidesl i n Tabl es 13 and 14 denonstrate thaPCT/082003/024700

noi sture barrier does not function as an enteric coat

as defined by the USP. Instead, the data denonstrate

the functionality of the noisture barrier as a coat,

whi ch substantially inpedes or retards the absorption
moisture 35 WD 2005/016318 PCT/11S2003/ 024700
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admni ni_st er ed orally |wit BpIiHGE xarbi el loSRR ARt V5@ m
wat er Bhaym ‘h*{:}c an overﬂ?‘?‘ﬁ% Extepded off at ]tx%gggd Reibase Tabletsg
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e PeBIRN st aci of of CREZVED My once WAy

Igven

Atb’tem,;l(ngchx/nm) 1702.71 + 777.29 1613.65  623.69
Conay (ng/mL) 28.88  6.54 27.52% 6.67
T max (BOUTS) 13.03 4 3.48 15.24 £ 4.15
ti (hours) 32,15+ 8.65 32.12:£9.22
K (hour ™) 0.023 + 0.007 0.023  0.006
MRT (hours) 51.60 & 12.65 52.34 % 13 .44
M/P ratio 0.9985 + 0.3678 0.9527 + 0.3863

[0129]  The relative (2 x 150 mg (q.d.) vs. 1 x 300 mg (q.d.) ) bioavailability analysis
results for AUCq.inr, AUCy.;, and Cpy transformed using the natural logarithm under

fasting conditions is summarized in Table 16 for bupropion and its metabolites:
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300 ng once daily dosage fornms are shown in Figures

3A-D respectively.
wore@s/0{(8DY phar macoki netic data for

[0128] Tabl es 15a-d provide the
bupr opi on PCT/US2003/024700

foll owi ng adm nistration of the 2 x 150 ng dosage
strength tablet adm nistered once daily
dosage strength tablet adm nistered once daily: 36 WO
2005/ 016318 PCT/ US2003/ 024700 TABLE 15a ( Bupr opi on)

Bupropion HC12 Rupropion HO 1 x300 ny

or the 300 ngy

Phar macoki neti ¢ x150 ng Nbdiiftiled Modi fi ed- Rel ease

Tabl efs Par anet ase |ao| ersS o 1 e
| nvenf-er—ave ..tﬁﬁ&rl_i%l? =355 ﬁ%dmxﬁm Wl
Par{mpgnr 8. g%at"’ piiTes f676 6 Ho Ratig pf 5 Tntra-Subject
(nghr %" ‘%‘?o‘ g,gmelt%‘b 3% i“’%r‘s W SORRER [ nglaQ
150 4}e74-22-146 311)9 61 \ Z6 5 20D &g nsf'rrn
Auc hour >)93'l9f?@2 hOglg’ﬁS)%) 22, 71('1) o7L - 2922984 | 7 oKel 14270
Uhour -%¥7@%036 (B 2039 8 saramr (Pours) | 23438
5.50 P29392.5]50 T@BLE [ Hydpoxybupf opi on() .
AUC“Blprr opi .88 | 2 %'%d"pr pi%ﬁ”%i?[l 1065, 83@%0 g 99-85% 14.32%
Phar mpcgf 'zgeti c 150 ng |Modi fi edl 1/;161 el Rel ease
Crnax Tabl e Sll @y adé.oTabl e t hel@f84vhe 12.51%
Hav-erd- (O at-i-on n— Q'-_\\ Al (nn
hr/ 2251)@“8’4"1 m&?MQAE@&BO W@Nﬂﬂhyt&tﬁnﬂo\mlcohol
hr ITL) 23634 037/ 3498 ol b8ﬁl Do, U
Pa &1?5 I éﬁ- ﬁ—%t %(élg’éc dtio of Intra-
kK % 90432128 & 1 b] 4 90% C.L Geometric Subject
Means Means CcvV
AUC,, ?(6)96??) | 10272% 15.03% ??(fg‘()f; . 103.34% 16.09%
AUCq.¢ ?358?7/‘;/; 101.49% 16.66% ?Z(;)g;’, » 103.76% 16.42%
Conax | 10682% | 16.16% PN 105.17% | 13.91%
[0130] The data shows that both the 150 mg dosage strength tablet given as two tablets

once daily and 300 dosage strength tablet given once daily of the modified-release tablets

of the invention as described herein and in Example 1 are equivalent to each other in terms

of their pharmacokinetic parameters for bupropion and its metabolites.

EXAMPLE 4

[0131]

A four-way, crossover, open-label, single-dose, fasting and food-effect

comparative bioavailability study of bupropion hydrochloride modified-release 150 mg

tablets as described herein and in Example 1 and Zyban® 150 mg tablets in normal healthy

non-smoking male and female subjects were conducted. This study was designed to

evaluate the rate and extent of absorption of bupropion in the fed and fasted state after

administration of 150 mg dosage strength bupropion hydrochloride modified-release

tablets as described herein and in Example 1. In parallel, the rate and extent of absorption

39




max (ng/~-) 11.66 5.64 14.06:h 5.10 Tmax (hours)

24.014.85 24.094.57 t112 (hours) & (hour -1 ) 0.030
w0208/01631930 0.006 39.936.94 41.187.07 NMRT PEDUSEN3/024700

13.4886 5.3391 13.2966 5.0489 MP ratio 37 W

2005/ 016318 PCT/ US2003/ 024700 TABLE 15c ( Bupropi on

Threoam no Al cohol ) Bupropion HC12 x Bupropion HO | x

of buppitWin thH drimE Fhdtardthie akeladiBinNRHHiSd 601 SWadE Hbege strength

e ease Tablets Paraneter Rel ease Tablets of the of
ZybapRetablgtsavasiabse evelweted isthis stndwnt i on (n=35) (n=35) AUC

[013%)|; 1 f&%&%&%@ﬁ%&% % %é}é%g %O%@ag@ir%éggngl%é%ée gssover design

undeﬁfastllﬁ@(al(d"@ﬂ ﬁbﬂdlﬁali’s 21216 sﬁﬂg%nb@s?—w&‘é sepatald by-ErBiWeek washout
(hours 41 t1/2 (hours) 50. 47

perwﬂe Pv‘@taé Pf %i Sub16>t%@4 Mélf( hblemalg) wereppeplied en thesstglyoafvhich 32

or 1018815 AEENAROHS 89, Rl 1 ey 33y re WhRinistcred e

folloWBigpreaphens:Er yt hr oarmi no Al cohol ) Bupr opi on HCI 2 X

o135 P A R S e e el
mven{ga,glu%& fgguﬂgll%n@lfuohge Invention (mean SD) |nvention
[0134] B) 150 mg q.d. modified-release bupropion hydrochloride tablets of the
invention under fed conditions,

[0135] C) 150 mgq.d. Zyban® tablets under fasting conditions, and

[0136] D) 150 mg q.d. Zyban® tablets under fed conditions.

[0137]  The graphical mean plasma-concentration (ng/ml) profiles of bupropion and its
metabolites hydroxybupropion, bupropion threoamino alcohol, and erythroamino alcohol
over a 72-hour time period after administration of the 1 x 150 mg once daily modified-
release tablets of the invention and the 1 x 150 mg once daily dosage form of Zyban® are
shown in Figures 4A-E.

[0138] Table 17 provides the mean (+ SD) pharmacokinetic data for bupropion
following administration of the 150 mg dosage strength modified-release tablets of the
invention or the commercially available prior art Zyban® tablets under fasting and fed

conditions for bupropion and its metabolites:
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(n=35) (n=35) AUC at (nglir/mnmL) 1508.79 601.87

1441.85 495.53 AUC a;,s (nghr/nm) 1702.71 777.29
wQaew3/066318 623. 69 Cnax (ng/ L) 28.88 6.54 27.PCI/US2087024700

Tmax (hours) 13.03 3.48 15.24 4.15 t1/2 (hours)

32.15 8.65 32.12 9.22 K,j (hour -1) 0.023 0.007

0.023 0.006 WMRT (hours) 51.60::L 12.65 52.34 13.44

MP 1atio 0.9985 0.3678 0.9527 0.3863 [01291 The
relative (2 x 150 ng (gakrEws. 1 x 300 ng (g.d.)
bi oavai lability analysis results for AUCo j"f.

AUCo_t,|] and Cn a,, transfor medeansirvgi¢ane nat ur al
| ogaritlhhm under fasting coitbineticddhenissSBunmmari zed in

Table 16 for bupropion and its (Vaholites: 38 WO
Phﬁgma%w}mesmslgxgmﬂ@s @@BVOQ@&?IGDISOTAB%E 16 iEau pr i%gb ® 150
arapgtery ox ypuprlédisn ar aregvedi an 22 Rat 52 mg
90% C. 1} (%‘nﬂﬁtﬁf%c Stelpechablsigl g 1 . lgl\%trl %L‘(‘;ts
I ntra- uBf'& 2 o AUV o3 9% - G
08. 26%|11. §7%84. abos - {8 08% 1h. 37% 102.7 % 106075

—AtCo—T—93" 3295 T 199694 23% 0 14. 52ZY
102 88% 105 81% Cax 9HWBFOREE 103 8404 149004 97 . 76% -

102. 84% 12.9839§7110) 30 / 882188, 179 Bgﬁﬁ@éﬁ@ﬁﬂ THr eoati0%#41
AUC o (ngdyr/mbhol Bé"p-‘? SBR0 Er y?%ﬁ%ﬁﬁ? 14 rfet Lj48-50306.63
Ratio o 3&9 6-)* Rali o 05{2( g@ ra- P0% 148georetr|1%(292;32*
Subj ect 9 y o) ) j et Nea
AUC g (@ %f)t g 63. g ”%{p 2 4_39% /Eb% 6.05
AUCB Y 6. 55 20b. 725 J&503% 9. B3%ar 50 05. 34% 1600855
109. 16% 11055500 73.1637 92.1115 1243873
Cruay (ng/ml) 81.78 & 24.47 75.75 + 19.77 96.96 % 31.38 128.81 +32.03
(29.93) (26.10) (32.37) (24.87)
Ty (hours)t 5.13+1.13 6.59+2.18 3.04£0.77 3.88+1.01
max (22.02) (33.10) (25.41) (25.99)
b2 (hours) 1 18.17 + 6.35% 19.26 + 6.77* 19.88 + 5.91% 19.48 & 5.45*
12 (34.97) (35.15) (29.75) (27.99)
K (hour ) + 0.044  0.018* 0.041 £ 0.017* 0.039 & 0.017* 0.039 + 0.015%
! (41.996) (42.214) (42.096) (38.386)
4.81+2.38% 5.18 & 2.99% 4.69 +2.25* 4.34 & 2.00%
MR T (hours) (49.43) (57.81) (47.93) (46.08)
Hydrobupropion
10745.045 10939.113 11514.933 12975.263
AUC y(ng.hr/mL) 12611.91 = 12604.70+ 1297649 14679.97 &
8151.69 (64.63) 7739.11 (61.40) 6817.46 (52.54) 8184.51 (55.75)
11209.310 11383.270 11910.790 13397.186*
AUC gy (ng-hr/mL) 13034.17 + 13049.55 % 1334428 + 15129.56 + 8370.60
8207.41 (62.97) 7933.08 (60.79) 686347 (51.43) (55.33)
294.8008 301.9918
o 2304191 316.89 & 125.90 325.85 + 131.69
Cmax (Dg/mL . . . .
ax (Dg/mL) 245.61% 5o 46+ 112.93 (44.73)
119.94 (48.83) (39.73) (40.42)
1522+ 6.14 15.38 + 435 6.04 +1.18 7.19£2.91
Tmax h
(hours)T (40.32) (28.31) (19.56) (40.49)
25.19 % 5.90 25.26 % 5.98 25.37 % 6.14 25.68 & 5.70%
tin (b
e (hours) T (23.42) (23.67) (24.21) (22.18)
‘ 0.029 = 0.007 0.029 % 0.008 0.029 % 0.008 0.028 £ 0.006*
hour -
Ka (bour ™) ¥ (25.285) (26.635) (27.142) (22.223)
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T Erpaessasichs Aritmaptic Mpas2SD((e€3D) n=32 n=32 Bupr opi on
825. 1787 882. 1834 840.5866 1002.9491 AUC u (ng. hr/ni)

10139506 TRS rolds Rpoditha- s dret By iy 150 °°
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s 5 124.3873 C,,,ax (ng/nL) 81.78 24.47
bupr"gg’?‘#g‘ﬂﬁﬁ?gﬁ%‘g‘?s% 31.38 128.81 32.03 (29.93)
(26.10) (32.37) (24.87)

TABLE 18
Bupropion Hydroxybupropion
Parameter Ratio of | JRU® Ratio of | Intra-
(1] 3 0,
90% C.L Means Sug{f ot 90% CL. Means [Subject CV|
101.74% - ] . 95.30% - R .
AUCy, 112.23% 106.852% | 11.786% 109.76% 102.275% | 16.971%
e 100.18% - 0 o 95.48% - o o
AUChine 109.60% 104.788% ] 10.533% 108.95% 101.993% | 15.844%
0, -
Consx 86.58% - 100.13% | 93.107% |[17.470% [ 120%" | 104.043% | 16.336%
Bupropion Threoamino Alcohol Bupropion Erythroamino Alcohol
Parameter Ratio of | Jbra- Ratio of Intra-
i 0,
90% C.I. Means Su(l:){;!ct 90% C.I. Means [Subject CV]
101.02% - . R
AUCq, 98.77% - 109.74% | 104.108% | 12.646% 114.99% 107.780% | 15.564%
. 100.03% - . 100.49% - . .
AUC.nr 110.79% 105.274% | 12.269% 112.09% 106.132% | 13.127%
100.41% - . 101.23% - . .
Cinax 113.77% 106.884% | 14.998% 112.49% 106.712% | 12.662%
[0140] The data in Table 18 show that the bioavailability of bupropion and its

metabolites does not show a food effect i.e., the modified-release tablets of the invention

containing bupropion hydrochloride are bioeqﬁivalent in the presence or absence of food

43



Tmax (hours) j' 5.13 f 1.13 6.59:L 2.18 3.04 0.77
3.98:L 1.01 (22.02) (33.10) (25.41) (25.99) t1/2

WO bwansgs1s 18. 17: L 6.35* 19.26 6.77* 19.88 SPOIUS2003/024700
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A4 28 15129.56 8370.60 8207.41 (62.97) 7933.08
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45 ‘85) (46.57) MP ratio |- 097 4.029

The stndm@'lcsis 8gveae sepapied by, B5aveck “@@b outmﬂ@hOQp Aotetatiei 46 spRiAds
(26 MARCRNRLmABP R e/t bhibirdd I nRdhry bt Pl 50 PAE 2utilaR (23 Male, 9

Female) completed the study. Subjects were administered the following:

[0143] A) 1 x 300 mgmodified-release tablet after a 10 hour fast.

[0144] B) 1 x 300 mg modified-release tablet after complete intake of a high fat
breakfast.

[0145] The graphical mean plasma-concentration (ng/ml) profiles of bupropion and its
metabolites hydroxybupropion, bupropion threoamino alcohol, and erythroamino alcohol
over a 120-hour time period after administration of the 1 x 300 mg once daily modified-
release tablets of the invention under fed and fasting conditions are shown in Figures 5A-
D respectively.

[0146] Table 19 provides mean (=SD) pharmacokinetic data for bupropion and its
metabolites following administration of the 300mg dosage strength modified-release

tablets of the invention under fasting and fed conditions:
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341. 87 716.66 300.64 823 E&ﬂropﬁﬁo 87

321.49 (47.61)
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02..3e.h8ib) 77 893
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R

65 38@2210**5483@3 6

816, 3577375 L'

816. 3
5 (43. AGR3645261)

d 396 (36. 95) 13. 6946 32 H1pas17. 2553 18. 1560 468RX
l(n /m_ 14.17 3.§85 15.04 3.56 17.55 3.23 18 530
paxghour 6.16+1.84 =+ 0.86
ty, (hour) 21.76+5.85 21.21%6.17
Ko (hour™) 0.035+0.011 0.036 +0.012
MRT (hour) 22.56 £ 4.60 21.58+£4.23
Hydroxybupropien

AUC, (ng.hr/mL)
AUC.iys (ng.hr/mL)
Cruax (ng/mL)

T max (hour)

t;, (hour)

K (hour™)

MRT (hour)

M/P Ratio

19733.51 + 9411.52
20886.13 + 10230.69
449.05 % 181.73
14.32+3.18
2411521
0.030 = 0.007
42.03 +7.60
10.5919 & 3.8325

18938.84 & 8387.21
19852.73 + 9049.54
409.79 £ 154.84
1371515
23.95+4.84
0.030 & 0.007
41.08+6.13
11.3178 £ 4.6281

Bupropion Threoamino Alcoh

AUC,, (ng.hr/mL)
AUC.iy (ng.hr/mL)
Cimay (ng/mL)

T max (hour)

ty, (hour)

Kq (hour™)

MRT (hour)

M/P Ratio

9769.69 + 6136.11
13280.57 £ 9398.23
208.39 £ 98.15
12.26 £3.36
55.09+ 17.66
0.014 2 0.004
79.10+25.10
6.9435 +3.8129

9032.19 £ 6595.77
11696.29 = 9018.00
182.52£99.62
9.94 + 4.84
55.25+20.72
0.014 + 0.004
78.60 + 28.28
6.6417 £3.4215
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44) (483899 + 7MeB

t abl et s 3603 + g7

ility ang.h&@é&
usi n

i ng ang%f&o?éhtliltq

bu p6.e32i=@x006

54.75 + 14.45
of

Means 1% &939%

TAUC _t 101. 74%
9
8

Q0% -

104, 043% 16. 336%

106. 852% 11. 786% 95. 30% 30
6.971% , 112 23% 109,.76 .% 10. - .104. 788% 10, 533%

(0147] 01, ° rels G5 G o Tt ptodaanil

AUCGL08d98,,/, erafstoimbed g8 naruk® B ghd#ond 3ndd D3onlE

Bupr opl on Thr eoam no

condigens fopbeniiapian anddtsthetaboditesdh summpeizethint Babld 21 a 90%

102. 275%

& pglysisgesulig doy AUCo.ins,

3

C.l. Ratio of Subject 90% C.I. Ratio of Intra-
TABLE 20
Bupropion Hydroxybupropion

Farameter 90% C.L clzﬁfﬁi{lfc SIl:ll:;:;t 90% C.I Gliﬂfﬁl&fc I“t’a'cs“,‘bje“

Means Cv Means
AUC, 104.00% - 116.57% | 110.10% 13.21% | 96.27% - 111.84% 103.76% 17.36%
AUC iy 104.18% -116.49% | 110.16% 12.93% | 97.03% - 112.72% 104.58% 17.35%
Croax 84.49% - 100.86% 92.31% 20.50% | 103.44% - 116.91% | 109.97% 14.17%

Bupropion Threoamino Alcohol Bupropion Erythroamino Alcohol
Parameter Ratio of Intra- Ratio of Intra-
90% C.I. Geometric | Subject 90% C.I. Geometric Subject CV

Means Cv Means
AUC, 104.31% - 121.18% 112.42% 17.36% | 104.06% - 123.56% | 113.39% 19.89%
AUC.iu¢ 104.15% - 125.65% 114.39% 20.59% | 105.26% - 126.61% | 115.44% 21.39%
Cruax 110.61% - 124.96% | 117.57% 14.12% | 110.14% - 126.40% | 117.99% 15.94%
[0148]  The data in Table 20 show that the bioavailability of bupropion and its

metabolites from the 300 mg dosage strength modified-release bupropion hydrochloride
tablets of the invention do not show a food effect as evidenced by the fact that the 90%
CI of the ratio of the geometric means for the AUCy i (and the AUC.; when appropriate)
and Cpay in the fed vs. fasted state fall within the FDA suggested limits of 80-125%.
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90% ect C CV Means Subject AUCo_t 98.77% - 109.74%

104.108% 12. 646% 101. 02% - 107. 780% 15. 564% 114. 99%
WORIG50nd318.00. 03% 105. 274% 12. 269% 100. 49% - 1PGT/LSDVB/024700

13.127% 110.79% 112. 09% C 100. 41% - 106. 884% 14. 998%

101. 23% 106. 712% 12. 662% "'a" 113.77% 112. 49% [ 0140]

The data in Table 18 show that the bioavailability of

bupropion and its netabolites does not show a food

effect i.e., the nodified-rel ease tablets of the

®ion containing bupropion hydrochloride are

E
01 08 B8 B PEBaRE o Bl MaaoR, Surdrieb Byt

complagative bhﬂhaﬂdb@h@&%dﬁ}l of @fonbél&m ﬂ%ﬁoﬁ%ﬁ&o@lﬂ@ﬂ&é BOCmg
the A t when

modifjs % réﬁafsg%& 5t o (%P ley?n,tlézn Vieﬁuf the iparadiatgTalease thaige deidy e
Wellﬁﬁhh@‘mo‘)%%‘ ta'bib@i ﬁ%ﬁ%ﬁﬁﬁfﬂoﬂ Eﬂ%l&ﬁg %al@gndlﬂ%ﬁbé‘iei subjects

t Wo- way,” Crossover, open
was whdgyited. dbge stuflp ocks dﬁsﬁgmd to evatpate dtd bleavaldalom\‘oaoﬂ aadmdeldmly

500 S B SRS BBV R e o

comrhdR¥aI bPdilablk (R R thil@Ad ] Xmﬁﬁ:&a%é%a@&“@ﬂbﬁtrﬁ@tablets under

femal e subjects. [0142] The study was designed
Steadw’@ltmiftsémgﬁ@n@flﬁl@ct of food on the rate and extent of

o155 B4 A0 15885 3 2P e 08, SR8 -

dose mbesonvemtudy ﬁmlebl lfa?eaﬁg St s dﬂﬁﬁa 2onddk b 8RGut pEN6d Bétw@dn the
design foll period treatnent, single-dose

two spdy PEHOLT za&talgqf Dhrssnreridi W@esawdw@ale@owmem@d in the

sty SIS RREAP VLS SERRIGH Sl fo YRR WAL
admimeteredehe filllosdng doditereginegly of which 32 of the subjects

3 I\@d 9 Female MConpl eted the study. Subjects
[015 mi W dbuhra® {1 pRmedahleivisep actn@mzsﬁred@raﬂmt 80t

i I [
(start%ng O@%}%ﬁl}ﬁ‘ i\)rsrdg dﬁ af) aga 32{: g Wi h]‘%()nﬁfj %e[n%:' Eat tﬁ%%%r?‘lepre
wateri foll @skimgah oarei‘mgh fiﬁabf attieassakd Asirs. All subjects also received a second
dose of 1 Wellbutrin® 100 mg tablets at 12.0 hours with 240 ml of ambient temperature

water after a fast of at least I hour. On days 4-13, subjects received one 300 mg dosage
strength bupropion hydrochloride modified-release tablet of the invention at 0.0 hours
(starting at 7: AM) with 240 ml of ambient temperature water following an overnight fast
of at least 10 hours.

[0152] B)  Wellbutrin® 100 mg tablets were administered orally at 0.0 hours
(starting at 7:00 AM) on Days 1, 2, and 3 (b.i.d.) with 240 ml of ambient temperature
water following an overnight fast of at least 10 hours. All subjects also received a second
dose of 1 Wellbutrin® 100 mg tablet at 12.0 hours with 240 ml of ambient temperature
water after a fast of at least 1 hour. On days 4-13, subjects received 1 Wellbutrin® 100
mg tablet at 0.0 hours (starting at 7:00 AM) with 240 ml of ambient temperature water,
following an overnight fast of at least 10 hours. All subjects then received a second dose

of 1 Wellbutrin® 100 mg tablet at 6.0 hours with 240 ml of ambient temperature water
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[0145] The graphi cal nmean pl asma-concentration (ng/m)
profiles of bupropion and its netabolites

wh@soxekipr opi on, bupropi on threoam no al cohoPCT/E81903/024700
eryt hroam no al cohol over a 120-hour tinme period
after adm nistration of the 1 x 300 ng once daily
nodi fied- release tablets of the invention under fed

following of fasttaf apleagtrididur OASl sabjects ARWRedeiy i 208 FoSfsf 1
pecti vel &%014% Tabl e 19 provi des nmean (LSD)

Weﬂ%ﬁan@d@@w& It atibd- B hows vhlpk 9 pnlor aarident tenperature water,

folloxgﬁlgaa%ét o;f?itsleg 111 ng adm ni stration of the 300ny

ren nmodi fi ed-rel ease tablets of the
[0153] nverfrhmapmabe rme‘aa@uasﬁg-@aderft@do@ @ipghint)| éﬂﬂﬁles dfoMfopion and
200(3/0 6318 PCT/ US2003/ 024700 TABLE 19 Bupr opi on
PYBHHBP R mfoﬂgmtlﬁ@oanpﬂ%ﬁh’ﬁ]@@k&fﬁb@%mammo

alcollwggx};?nglfégt@ r_;ﬁgi)%ﬁ Fas%(lﬁltri]l Ngﬁéx‘gﬂiﬁﬂ? BW&,&Q&J faé% medified-
releas8@abl8u pf tpiinvenfibland the(ngHhItﬁﬁ@B A Y0Pmé3abl6t3 Are/shown in

Fioy k62838 511.15  AUCo_; ff (ng.hr/ni) 1832.54 1548. 50
iguresey-Egspastivelyg  Cmx (ngl m.) 138.36 t 42.35 151.35

8. 8% 11k 8 (hou
(015472 DRGE VR nedotdh - sty Ramaig i Gl iplen
follov&n@ 2@midtiatioh ol the ohide AGily ﬂO(ﬁlﬂﬁ Absdp8 stréngdB modified-release

Hydr oxybupr opi on AUCO _t r/m) 19733.51 9411.52
tabletfé drpgngentigy @y tethripgideily qommerew@y rwmﬁb}e Pie8st Wellbutrin®

10 69 19852.73 9049.54 C,,,,ax (ng/nmL) 449.05:L
O 05 70: | 154,84 Tra (hour) 14.32:1:3.18

13.71 5.15 ti(hour) 24.115.21 23.954.84 1,j (hour-)
00300007 0. 030 f 0 007
TABLE 21
Bupropion HCI
. 300 mg Modified Wellbutrin® 100 mg
Ph?;?;;?g;em Release Tabl.ets of the Tablets
Invention (n=30)
(n=30) (mean +SD)
(mean +SD)
Bupropion
AUC 4, (ng-hr/mL) 1612.04 £ 490.27 1791.98 + 483.43
Ciax (ng/mlL) 167.50 &+ 46.56 175.40 £ 56.03
Chin (ng/mL) 27.64 £ 10.73 34.06+12.49
T ax (hours) 4.90 +0.89 1.60 £ 0.58
Degree of Fluctuation (%) 212.56 +39.42 189.98 + 38.99
Caye (ng/mL) 67.17 £2043 74.67 + 20.14
Degree of Swing (%) 554,59 +193.21 439,58 + 141.64
M/P ratio 12.92 £5.31 12.61+5.11
Hydroxybupropion
AUC ., (ng-hr/mL) 20824.77 = 7423.56 22456.08 + 6889.20
Cinax (ng/mL) 1095.64 + 385.06 1156.34 +339.34
Cin (ng/mL) 722.23 +281.76 800.90 % 262.97
T nax (hours) 730£245 2.47+£0.83
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MRT (hour) 42.03:L 7.60 41.08 6.13 MP Ratio 10.5919
3.8325 11.3178 4.6281 Bupropi on Threoam no Al cohol
WQO\RKBS/014318 ng. hr/ nL) 9769. 69 6136.11 9032. 19 PGPBES2083/024700

AUCO_;

1 (ng.hr/ml) 13280.57 9398.23 11696. 29

9018.00 Cmax (ng/mL) 208.39 98.15 182.52 99.62

Tmax (hour) 12.26 3.36 9.94 4.84 ty,
20. 72 4434+ {ghxour -
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(hour) 55.09 f
4008004 79. 014

741. 60 AUCo-

74

AUC Xdu) C (N

(‘;9( 2 r) )14 74
Conax 9 11.02
mm(nﬁ/ﬁ%) hour) 51.

max(hQUIQ)SZZ t 0 3§

2.

AU
| ogar
ns fdr

Cave (g1 I
Degree Zﬁﬁ]in

|thmu
bup r|o
M/Praélemmrlzed i Table

g/ nL)109%58£Q31990913

Kel( 55, 833 8
9%7‘{2 %g‘? 75

76 1. 09433 £ 20153952

Degree(o‘l_‘l?liict\&ﬁtmn'(_%ﬁtuogg) bsmavairkabi |
4@1@ :l:%efS t r

71 sdsheld

I OZE?;

=+ 0'14ABLE

; Buptdpipn/Thidshrhing Alkbhdd 1 t 1026. 23 1867,
31. 0312‘059429.1.731oﬂﬁx

) t,

O 00
14. 45
[0147]

st i ng
ts nmet
PO _Bupr

gglvﬂﬁl%%%o

ty anal4sbss218sults
Anst or neg 1%&'1@5943t he

03

s

=

PHEe 0S8 at | ve
for

Adakazhi ng

opi36r 043

Hydr oxybupr opi @uprom_r_wtamnﬁaq 1¢obolof

Intra- 90% Rafi o

AUC&,C(flgﬂr/lﬂIU)a Subjlect
r)'ret ric Cv

o (@ /mg) 10% 13. 2]

max

DAY $15.26520
Means 168/oMNeRRS
% 96. 2%, 14 84

Tet ri ¢ 2Sedjzecdss 90/ o
AUCO t  1Q4y 0%, 116.
/o 103. 76641,35%

I~

)7%

T max (hours) 8.37+2.04 240+ 0.66
Degree of Fluctuation (%) 38.11+15.25 38.90 +33.91
Cave (ng/mL) 89.40 4 25.63 98.07 £26.89
‘Degree of Swing (%) 46.04 £ 20.70 46.18 + 43.72
M/P ratio 1.39+0.44 1.36 £ 0.43
[0155]  The relative (modified-release tablets of the invention v. Wellbutrin®)

bioavailability analysis results for AUC., and Cpny for bupropion and its metabolites

transformed using the natural logarithm is summarized in Table 22:

TABLE 22
Bupropion Hydroxybupropion
Parameter Ratio of Intra- Ratio of |Intra-Subject
o o jec
90% C.I. Means | Subject CV 0% C.I. Means CvV
AUC,., 86.14% - 92.64% | 89.33% 8.27% 87.00% - 95.42% 91.11% 10.49%
Cinax 91.08% - 103.00% | 96.86% 13.97% 85.98% - 99.90% 92.68% 17.04%
Bupropion Threoamino Alcohol Bupropion Erythroamino Alcohol
Parameter Ratio of Intra- Ratio of Intra-
o, 0,
90% C.L Means | Subject CV 90% C.L Means Subject CV
AUC,., 87.17%-94.21% | 90.63% 8.82% 87.32% - 94.66% 90.91% 9.16%
Crnax 87.42% - 97.28% | 92.22% 12.13% 84.84% - 95.89% 90.20% 13.91%
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AUCO_inl 104.18% - 116.49% 110. 16% 12. 93% 97. 03% -
112. 72% 104. 58% 17. 35% Cmax 84.49% - 100. 86% 92. 31%
WQ@R0050%631903. 44% - 116. 91% 109. 97% 14. 17% Bupr opeDS2003/024700
Threoam no Al cohol Bupropi on Erythroam no Al cohol
Paraneter Ratio of Intra- Ratio of Intra- 90%C. I.
Ceonetric Subject 90% C. 1. CGeonetric Subject CV Means
0156}V NB@data inIed]ds 21 Qhd 324 - SethedroB Pl dified-
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dosa_lsP? gﬂ?d ggg/eai%%A tn[n%ﬁ ingie g’c“z?e]dﬁ abl e 20
show that the bioavailability of bupropion and its
metabolites fromthe 300 ng dosage strength
nodi fi ed-rel ease bupropi on hydrochl oride tablets of
the invention do not show a food effect as evi denced
by the fact that the 90% Cl of the ratio of the
EXAyRIReTric neans for the AUCo_i"f (and the AUCO 1 when
ppropriate) and Cmax in the fed vs. fasted state
[0S o | A W e-fHian. Hendystate, §£Rj§‘é‘§3f=&1>en1'1%heﬂ gnfiplgalosesostings WO
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of . a onc |y bupr plon hydrochlorlde 300 ng
Zybas %’%&WW@&@%? 5}5 et seokinganals duhimse piresiweserricd

out. T]i@'@cﬁdl}aﬁvﬁs ﬂ&hﬁ@&%‘o &Hﬁ &€ ﬂ’fé%ll)é«fall%h Rbéfttfl 860 )hgjq?(g rgagpa e

tabl et’s i n nor nal t Yy non-sno ean
form Qﬁﬁaeémctﬁemeas@hm@pleu hydtvicklositle Ub)olalsasf te &ivgniioh agninst the

bloa abi ] i ce daily 300 ny
Comng%giggggvatﬂtrag% %qts hén%bﬁ&"f%yg’&n®40@8§e tabl ets of the
[0158] NV e isudyIdebigh FlRwWed af NBeriddd MiRIafh@Ht] MuR%R-dRB | cfossover

prior art thrice dallylmTedlate rel ease [ 1 butrin(r)

desigr ypdeastipg genditiense e studnnerioflaweterrgpaaivdibyiachweek washout

U S R e e——

49 of etxisjeatsd @7 Mmtmrr@mw) behleIH‘ﬂéii e bud. Bubyeak wepsiihistered
study periods. A total of 40

b
150 “g%fblflg%f %@gﬁgfélf@%n dep\go =2 ﬁﬁﬂ@ﬂucwe Rays Arlgl weig flowerkby:
t
0159719 200 ML G2 AR EEk s Sl ERITARE o
invenfigi.| owi ng d05| ng reginen: [01511 A) Wellbutrin(r) 100

[0160511; 53 bll% g\néel g Zay% @'tgﬁletsed orally at 0.0 hours

[0161]  The graphical mean plasma-concentration (ng/ml) profiles of bupropion and its
metabolites hydroxybupropion, bupropion threoamino alcohol, and erythroamino alcohol
over the study period after administration of the 1 x 300 mg once daily modified-release
tablets of the invention and the 2 x 150 mg (b.i.d.) Zyban® tablets under fasting
conditions are shown in Figures 7A-E respectively.

[0162]  Table 23 provides the mean (£SD) pharmacokinetic data for bupropion
following administration of the once daily 300 mg dosage strength modified-release
tablet of the invention or the commercially available prior art 150 mg b.i.d. Zyban®

tablet:
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(starting at 7:00 AM on Days 1, 2,
wth 240 mMl of anbient tenperature
woer@snigit fast of at | east 10 hours

. Al

and 3 (b.i.d.)
wat er follow ng an
subj BCT/FSADI 4700

received a second dose of 1 Wellbutrin(r) 100 ny
tablets at 12.0 hours with 240 nml of anbient
tenperature water after a fast of at |east |
days 4-13, subjects received one 300 ng dosage
strengt h bupropi on hydrochl ori de nodi fi ed-rel ease
tablet of the invention at 0.0 hours (starting at 7:
AM with 240 m of anbient tenperature water follow ng
an overnight fast of at |east 10 hours. [01521 B)

Wl Il butrin(r) 100 ng tablets were adm nistered orally

hour. On

at 0.0 hours (starting at 7:00 AM on Days 1, 2, and
3 (b.i.d.) with 240 m of anbient tenperature water
foll owi ng an overnight fast of at |east 10 hours. All

subj ects al so received a second dose of 1
Vel | butrin(r) 100 ng tablet at 12.0 hours with 240 m
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PCT/ US2003/ 02470 HG1drblesg\plithe Iavingien | of at | @ash 1

hour. Al subjectls also &8 ved a {hird dose of 1

Vel |l butrin(r) 100 ng tabelyeat 12.0
AUC,.Qizhal)i ent tenpefature water, foll

| east 1 hour. [0153] ﬂﬁg‘l'?glfzﬁd?ﬁ cal

pl asma- concentrati on (ng43d¥6p3 profi |
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riod after adm|nistrat®df*4of the
My modified- fel ease4.sadyey s of
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Tm"‘(hol'lrl!;l)gur es 6A-E res ectiveﬁqgg.(lq?alsq T
Degree ¢ffiilactnatiom(%0* SD) plhar nacdKioh@e+41 dat a

Degree (8 PWHRY adni ni gt rati on 1§k7.6dje onc
dosage strength dified-rel ease t
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ps of bugraspl on and
ipr opi r11.6g(9g_§59am no
pver the study

| x 300 %82@nce

he i nyesdsee) and
5 are n
hbl e 2?58%‘\6/%)%3
for bUpBIpI-Hin
> dai | 440308,

bl et of ?hem

ci al | Y A%E %Dl e

MRT motis)or art Wel | bufrin(r)9.63@)ng tablet: TABRE2.20
Buproprom H-l Hydroxybupropion

19688.697 21984.655
AUCo, (nghr/mL) 21255.88(38.44) 23792.58(39.17)

1035.5625 1114.0976
Crnx (ng/mL)

1111.28(36.14) 1200.37(38.41)

669.3453 775.6489
Conn (ng/oaL.) 731.59(41.72) 847.91(42.12)
T (hOUTS)* 6.61(34.52) 4.26(35.36)
Degree of Fluctuation (%)* 44.42(35.50) 36.96(50.36)
Degree of Swing (%)* 56.77(47.41) 46.22(75.49)
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300 ng Modified Wel Il butrin 100 ng Paraneter
Pharmaeter tic Rel ease Tablets of the Tablets
wo poosfotddosr (n=30) (n=30) (rmean SD) (nean SD)PCT/US2003/024700
Bupropi on AUC ati (nghr/nL) 1612.04 490.27 1791.98
483 43 Cmax (ng/nmL) 167.50 * 46.56 175.40 56.03
(ng/m_) 27.64 f 10.73 34.06 * 12.49 Tmax
Cye (0 rs) 4.90 0.89 1. 6856 Degfjee ofy tion
(%?212 56 39. 4 189. 98 g§§g9 CaYe (ng/Sﬁ %856%17
MRT®933 74 67 f 20|14 Dedr3838F swing (% 5543693
MPRati®3. 21 439.58: L 141. 64145M(E?r'ﬂt)) 0 121925. 34.6844%325). 11 H|

drox DU 7o Ton T
22456 08  R/A139 P“’P‘ EE'%WH‘PH‘L ICOJ?O‘Q 64 f 385 06

1156.34 339.34 |[Cm " (9tgbr7rt3)4 722.2% 281 089816. 90
AUC fgdndy  Trrax (hoyr s) 380 (7% 5 2.4Y @1 g,zt(yfgt
2005/ 016318 PCT/ USZOO 2 8 Degr ¢e of { on
C (ng%%% 44.34 16.57[40.78 4316290 Cave (119/ niy4286% 70
™ 32 935.67 287.05 513@@(@%95)01‘ SWM ng ( %93294465
22.48 49.19 40.60 MP 7.01 |1.84 6
m(gﬁﬁi ro ion Threoari no Al g%ﬂﬁ‘lISPAUC Qr| (nghr/ 3%)1273[30987 88
3)3 09 12051.42]|f 3107.14843.69), , ax (ng/ mM.3703885.86
T (ho 5 83 629.81 138.84 33569, (NO/ L) :3641.4@%15 22 60

71 122.32 Tmax (hours 7.83 P.15 2.49
DegreetSe%‘F@é“"Bf“*’)’ﬁl uctugtion CUIEAT 17 22 454725><3f252)1. 80

Degree of Swing (%)* 75.80(43.62) 61.76(40.19)
Cave (ng/mL)* 401.61(37.34) 462.50(38.42)
MRT (hours)* 11.63(2.85) 11.74(1.76)
M/P Ratio* 6.609(29.472) 6.830(26.491)
Bupropion Erythroamino alcohol
1784.5115 2033.8788
AUC; (ng'hr/mL)
1875.33(31.95) 2125.14(30.18)
92.4622 101.5651
Crrax (ng/mL)
97.12(32.17) 105.63(28.49)
61.3442 71.6863
Cm'n (ng/InL)
65.30(36.05) 75.83(34.19)
Ty (hours)* 8.31(38.42) 4.74(42.77)
Degree of Fluctuation (%)* 41.87(43.18) 35.10(37.78)
Degree of Swing (%6)* 53.00(54.46) 43.04(50.13)
Cyve (ng/mL)* 78.14(31.95) 88.15(30.18)
MRT(hours)* 11.73(2.63) 11.73(1.87)
M/P Ratio* 1.298(27.168) 1.334(25.504)

* Expressed as arithmetic means (%CV)

[0163] The relative (modified-release tablets of the invention v. Zyban®)
bioavailability analysis results for AUCy.;, Cpax and Ciyip transformed using the natural

logarithm for bupropion and its metabolites is summarized in Table 24:
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Cave (ng/nlL) 457.83 133.05 502.14 129.48 Degree of
Swing (% 65.68 + 26.11 56.34 129.48 MP ratio 1.39

wW@®2004/016386 0.43 Bu ro ion Erythroam no Al cohoPCHUS003/T24700

(nghr/nl) 2145.70 615.22 2353.73 645.40 Cmax

(ng/nL) 109.07 29.98 119.37 26.82

C”’;

(ng/ m)

76.51 1 25.69 85.59 26.63 Tnmax (hours) 8.37 2.04
2.40 0.66 Degree of Fluctuation (9% 38.11 15.25

38.90 33.91 Cave (ng/mL) 89.40 25.63 98.07 26.89
Degree of Swing (% 46.04 1 20.70 46.18 43.72 MP

ratio 1.39 0.44 1.364: 0.43 [0155] The relative

(rmodi fied-rel ease tablets of the invention v.
bi oavail ability analysis results for

Vel |l butrin(r))
AUCO, and Cmax for bupropion and its netabolites
| ogarithmis sunmari zed

transf orned using the natural

in Tabl e 22: TABLE 22 Bupropi on Hydr oxybupropi on

Paraneter Ratio of Intra- Ratio of Intra-Subject 90
/o C. 1. Means Subject CV 90 / C 1. Means CV AUCO_ti
86 99264960 89338682+ %300%%6—05—429% 091, 11%
10 _499% Coax 91, 08% - 103ABBRA496. 86% 13. 97% 85. 98% -
99. 90% 92. 68% 17BugéAHen Bupr opi op Thr eoamﬂp(gm/‘;){ng,;btﬂgl,
ParalRHQT §PT ON BT Y MRYAGF G AT ConotParametgr—Ratto—of -
I ntrg- % 0 pfGebmrica] TOSERIE | Mapar SUbicesienicV| 9 qu{i'ct
C 1 I\/gan'q' Subj eMeansCV | A i1|87.17% -] 9Mmeik% 90. 6890
AUC48.8210 719209 | 94506.6%] 90,9436 9] 1EF4ETEX 87,082% - 1, (7
797, 2806927220 12.13% §4. 84% - D5 5388k 9(. 20% 13. 1% 48
Cox VIO 20031946318 PETPAUSE008/247D0°5- L154] Treewdal a i2mey
c.. Tabl ¢s 82tuand| 22, ﬁPOW t hﬁt 2 3P0gimmydoqage strength ,
™ _odi{i éf100% el leade” t'abl et "0t t he_isnwent il on®Hd%i n| st'df¥e
once| dai | yBipsophh Diepdinakiconbl t 0] t he B&ory Eryqf?&ﬂﬂﬁ Alcohol
Paraﬁ&em%m“ e otT T tctng_g_
) | o -Subject . Ratio of :
thrige %_I Yol “Means Y so% e Means Sug{fct
AUC,., o 86.94% 10.47% 8941'?;{2 - 87.72% 11.11%
86.76% - %-
Conax A 91.16% 14.59% N 91.10% 13.73%
80.45% - %-
Conin ) 84.22% 13.49% ) 85.51% 13.77%
[0164]  The data in Tables 23 and 24 show that a 300 mg (q.d.) dosage strength

modified-release bupropion hydrochloride tablet of the invention is bioequivalent to the

150 mg b.i.d sustained-release commercially available prior art Zyban® tablet.

EXAMPLE 8 (COMPARATIVE EXAMPLE)

[0165]

A 150 mg and 300 mg bupropion hydrochloride formulation was prepared as

taught in US Patent No. 6,143,327 and the pharmacokinetic parameters and relative

bioavailability data assessed for bioequivalency. The proportions of the components in

the core, first and second coat formulations used are as shown in Table 25:
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EXAMPLE 7 [0157] A two-way, steady state, crossover,
open-1l abel, multiple-dose, fasting, conparative
whemsvaisiabi | ity study of the 300 ng nodifi ed- PET/E8263/024700
bupropi on hydrochl oride tablets of the invention
versus the comercially available prior art 150 ny
Zyban(r) product in normal healthy non-snoking male
and fermal e subjects was carried out. The study was
designed to conpare the bioavailability of the 300 ng
q.d. dosage formof the nodified-rel ease bupropion
hydr ochl ori de tabl ets of the invention against the
commercially available prior art 150 ng b.i.d.
Zyban(r) tablets. [0158] The study design followed a
2-period, 2-treatnment, nultiple-dose crossover design
under fasting conditions. The study periods were
separated by a 2-week washout interval. A total of 54
subjects (40 Male, 14 Fermale) were enrolled in the
study of which 49 of the subjects (37 Male, 12
Femal e) conpl et edthe—st+oehy—Subi-eets—were
adnmi ni stered 150|ng . d. Zyban(TABLEBSets from days
1-3 of the st Udy F\ayc 417 wiere-foll gwed h\/ rﬂ1 RQ]
A) 300 ng q.d. nodified-rdbemge bupropg on 300n@
hydr ochl ori de tablets of the [nvent] [0160] B) 15D
ng b.i.d. Zyban(r) tablets. [0161COR® graphi cal nean
plasma-cancentratlon (ng/nmj) profiles of bupropion an
| [t Gompiaziead’ol i t es upr@pi on| o4 of core
] al cohol | over th

rapion of tdwe.od x| 3083 7y
tablet$ of the [nvention|

Zyan(r] tableet s| unden

D

t udys joadicaf t ef
nce daily nodifikd-rel eas

nd t heBiddet! 150 np (3.30. d.

flasti ng conditionp are sho in Figyires 7A-E
rlespectubviedny> [ 01p2] 4Fabl €| 23 2pnovi {les gtdoe nean 2(93D)
ghar macoki netic dhta for bupropion |follow np
ddni Pustiedawitett of | t heooace| dai +y 309 npodosape *
trength nndified-re!ease tablet ol the invention or
tlhe Te@esreGieftint Y RVaichab! € prigo arl 1»9.009 P- ir106.00
dvban(r) tablet:]50 WD 2005/016318 PCT/U82033/024700
TABLE 23 Geonetrif Mean Arithigkis ddap (%CV)
Phar nacoki neti c
Water-insoluble water 10.96 60.8 14.40 60.00%
permeable film forming
polymer*
Water-soluble polymer® 4.70 26.10 6.47 26.96
Plasticizer® 2.34 13.01 3.13 13.04
Ethyl Alcohol® 190.00 * 230.50 *
Isopropyl Alcohol 99% 10.00 * 12.35 *
Total dry first coat 18.00 100.00 24.00 100.00
weight
SECOND COAT
Methacrylic Acid 7.75 63.00 11.66 63.02
Copolymer’
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Paraneter 300 ng Dosage Strength Z bari 150 ng Tabl ets
Modi fi ed Rel ease Bupropion Y g HC Tablets of the
wo poosfotddos (n=49) (n=49) 1412. 4767 1561. 9651 PEICSHI3/024700
(nghr/ L) 1464.21(28.12) 1617.72(26.94) 143.9693
135.9517 C, X (ng/mL) 148.81(26.10) 141.65(28. 36)
23.1224 25.3277 C.i. (ng(mL) 24.50(35.46)
26. 85 Tl x( rs)l* 17| 03 23( 3L 63)
Degregﬁé?%Fluctu tlggy(@a* gggﬁéS(?o é?? 171. 8%%%9 A7)

S iz ng 51.]115(%&73¢98) | 449.399 7 C
(ng/ Qé 66?1\”01(28 1%)567 415%86 0843 N%ng(gours@ﬁz

9. 6%&%&7&, 0. 23(2. &Qp Hydr oxybup| opyrp 19688. 697
21984. 655 AUCar (ngllr/nm) 21255. B8( 38. 44)

zﬁ‘ﬁ %gé‘%gﬁ@t Eoo 39(523 4%666%38724%50;«72%%69’00 CT

(I\ﬂ(l\ Eol/l___ 7')\ 844 91(4 i iLAVANRYZ4

S o\ *

&%((lgﬂ%cé@) 51 WO 2005/016318
WREHOY Hidode008) (ng/ nL) * 885. 66( 38. 44)
9%, 3EHIS iyt 1 c&mi@) *"11.43(2.87) 11.53(1.93)
140k (Rafat9lic atd, Rl MdhaddRde) 1 A(FH&4did. BABY5) Bupr opi on
Thelaadss ke calibéatodlof polyethylene glycol 1450 and triethyl citrate in a ratio of 2:1
? Silicon Dioxide (Syloid® 244)

S€

% %%%@ Ehbghu g e o Lot on, Gl
1

[0166] The tablets were manufactured as taught by the ‘327 patent.

[0167] A pilot three-way multiple-dose open-label fasting comparative bioavailability
study of bupropion hydrochloride tablets (2 x 150 mg g.d.) made according to the ‘327
patent (the ‘327 patent formulation’) versus the commercially available Zyban®
sustained-release tablets (1 x 150 mg b.i.d.) and Wellbutrin® tablets (t.i.d.) in normal
healthy smoking and non-smoking male volunteers was conducted. The purpose of the
study was to evaluate the relative bioavailability of bupropion hydrochloride 150 mg of
the 327 formulation (2 x 150 mg q.d.) relative to Zyban® 150 mg sustained-release
tablets (1 x 150 mg b.i.d) and Wellbutrin® 100 mg tablets (1 x 100 mg t.i.d.) under single
dose or steady-state fasting conditions.

[0168] Table 26 shows the mean (+ SD) plasma concentration-time profiles for

bupropion (ng/ml) under single dose conditions:
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9040. 7734 10398. 325 AUC aT (ng hr/m) 9638. 64(37.34)
11100. 02(38.42) C. X(ng/mnmL) 494.6250 542. 8864

WG 2eh501438% . 35) 582. 74(44. 35) 285. 9451 339. 2713PCT2UR2003/024700
(ng/ M) 311.93(43.69) 370.23(45.18) T, x(hours)*
7.74(35.60) 4.45(35.77) Degree of Fluctuation (%*
55.31(32.09) 47.10(32.50) Degree of Swing (% *
75.80(43.62) 61.76(40.19) Cave (ng/nL)* 401.61(37.34)
462.50(38.42) MRT (hours)* 11.63(2.85) 11.74(1.76)
MP Ratio* 6.609(29.472) 6.830(26.491) Bupropion
Eryt hroam no al cohol 1784.5115 2033.8788 AUC aT
(nghr/ L) 1875.33(31.95) 2125.14(30.18) C.(ng/mn)
92.4622 101.5651 97.12(32.17) 105.63(28.49) 61.3442
71.6863 Cma (ng/nL) 65.30(36.05) 75.83(34.19)
T"c, x(hours)* 8.31(38.42) 4.74(42.77) Degree of
Fluctuation (% * 41.87(43.18) 35.10(37.78) Degree of
Swing (% * 53.00(54.46) 43.04(50.13) Cave (ng/n]JL)*
78.14(31.95) 88.15(30.18) MRT(hours)* 11.73 (2.63)

14 _72/1 Q7 MDD Nt~ 1 20Q( 27 1t:Q\ 1 QQAL’)J;J:ML *

[N g ,U\Lm'} i1 rav’'T v L\JU =1

Expressed as arlthnEtlc'ﬁﬁﬁhEZQQKlo [0163] The

%%E%nlpr )) ngfgf.li(gtl % é(g'zf Iaf’ %ﬁgrg?ﬂs mg TSR t[@ %;‘ ﬂgd-&ﬁ tablet
X and 1N rmed] usi ng ﬁg oda$ 0 mg
alites is sunmari 7P_rL|11
Tal e 24: 11.71£3.55 8.25+£274 30.01+17.82
1.0 11.08+2.90 53.87+14.58 113.91 +40.96
2.0 12.95 £ 4.38 75.96 £ 13.83 104.04 + 20.62
4.0 60.60 % 24,59 83.71£12.49 58.45+12.90
5.0 ND ND 45.92 4 10.65
6.0 98.23+£31.28 64.03 £ 13,95 85.54 + 80.91
7.0 ND ND 104.45+39.11
8.0 82.63 4+ 23.84 41.69 = 7.81 ND
9.0 ND ND 76.79 % 15.73
11.0 ND ND 50.28 +15.09
12.0 59.47 + 18.45 21.50 £4.50 110.38+£71.29
13.0 ND 51.03+34.38 120.69 & 32.81
14.0 ND 84.04 + 41.74 ND
15.0 ND ND 75.30+£20.36
16.0 ND 86.15+37.20 58.53+15.44
18.0 32.46+9.52 5548+ 13.29 ND
20.0 ND ND 3345+ 7.40
24.0 20.21+£5.28 27.81x7.77 24.14 % 6.03
[0169] Table 27 provides the mean (= SD) pharmacokinetic data for bupropion

following administration of the tablets shown in Table 25:
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52 WD 2005/ 016318 PCT/ US2003/ 024700 TABLE 24
Bupr opi on Hydr oxybupr opi on

wo niosaiSubj ect
C .

90. 50% 10. 98% 85. 87% 89. 49% 12. 17%
106. 12% 19. 73% 89. 02% -

C a 99.25% -

Rati o of

Intra-

Par anet er 90% Rati o of

C. 1. Geone

933..
o 11

t ri cPCNUSHNG/024700
Geonetric Subject Means Means CV  AUQ 87.19%

93 /0 93.26%
3.46% 97. 00%

92.93% 12.66 /0
Q0_349% 86 _199%

oZ. 22’]6&)3 Hlln 97.00% 91. 21 Y% 18.14%

B [ op: EEyth
AR netd

Ve a@iSeaHiSDg
10. 47%91. Q9%

ct ¢v dgornaulatong,

3 RRO/QBLLpr QpLan Threao

roam no Al co
Rati o 8271 nt

7. 72%u15) 1%

ol Par anet e

a- CAvpalean
. 48% g@@;ﬁ
86. 8504 C'"

90% Rati 0 of
OVl iale
t;@-fis 4%

8%

X 95

1.,16% 14. 59% d
AU(%*A‘.(%%% ' 20% ¢
[
(B84

5. 44% 8165H0 %
1. 619%248% 514

in THBI7és 21
t rengt38.13odi f
abl e6.40% 118Be

13. 73%%1.08% n
0 13. 720%4.88. 14
b and 122.68kow
i ed-rélldése |
i nvehoy ers.85s

b

80. 45622.89 +
% 89. B®A211
t hat 183.306 nq
Dupr opisé4

bi oeqil waben

A 20N

The dat 4

dosage 9

Tomad@y oChl ori de t
to the

avai l abl e prior art Zyban(r) tablet. EXAMPLE 8
[0170) CONRATRTINVY BidaXAMPIIEY ahdyES)estltsl 50 A Can dnSdmbyand Cax

gmBYBLAPL Ry I achl ori de for ul apian vas, Brepared 85,

Table pRar macoki netic parameters and rel ative
bi oavai l ability data assessed for bioequival ency. The

150 ng b.1.d sustal ned-rel ease commerclally

proportions of the conponents in the core, first and
f LI Ij‘l ﬁ'—abi C
D5: 53 TABLE 28
Parameter AUC 4 Crnax
Ratio of Intra- Ratio of Intra-
90% C.I. | Geometric | Subject 90% C.1. | Geometric | Subject
Means C.V. Means C.V.
327
formulation vs. | 78% - 99% 88% 23.65% 78% - 93% 31.44%
Zyban® 111%
327
formulation vs. | 63% - 80% 1% 38.79% | 54% - 76% 64% 52.35%
Wellbutrin®
[0171] Table 29 shows the mean (+ SD) steady-state plasma concentration-time

profiles for bupropion (ng/ml) for the tablet composition shown in Table 25:
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WD 2005/ 016318 PCT/ US2003/ 024700 TABLE 25 150 ng 300

ng CORE Conponents My % of core ng % of core
w@apsopizenr HC 150. 00 93. 75 300. 00 93.75 Bi ndeeT/US2089024700

3.31 10.6 3.31

Lubricant.2 4.70 2.94 9.40 2.94

Purified Water3 110.00 * 220.00 * Total core weight
160. 00 100 320.00 100.00 FIRST COAT Water-insol uble

wat er 10.96 60.8 14.40 60. 00%

pernmeabl e filmform ng

pol ymer4 \Water-sol uble polynmers 4.70 26.10 6.47 26.96

Pl asticizer6 2.34 13.01 3.13 13. 04 Ethyl
| sopropyl Al cohol 9993 10.00 *
dry first coat 18.00 100.00 24.00

190. 00 * 230.50 *
12.35 *

Tot al

Al cohol 3

100. 00 wei ght SECOND COAT Methacrylic Acid 7.75 63.00

11.66 63.02 Copol yner'

54 WO 2005/ 016318

PCT/ US2003/ 024700 didants 2.30 18.70 3.45 18.65
Pl asticizer9 2.25 18.30 3.39 18.32 Purified water3

48.00 * 72.20 Tot al

dry second coat 12.30 100.00 18.50

100. 00 wei ght Pol yvi nyl Al coho
TABLE 29
Sample Time 2 x 150 mg (q.d.) tablet | Zyban 150 mg SR tablets (1 Wellbutrin® tablet
(hours) of the ‘327 patent x 150 mg b.i.d.) 100 mg (3 x 100 mg
t.i.d)
0.0 0.00 % 0.00 0.000.00 0.00 % 0.00
0.0 11.71+£3.55 8.25+2.74 30.01+17.82
0.0 2021 £5.28 2781777 24.14 % 6.03
0.0 22.22 +5.80 34,12+ 8.51 27.11+ 8.31
0.0 21.58+6.21 32.70+£9.94 27.33 +8.79
0.0 23.44£8.31 31.96+ 8.83 28.71+£11.05
1.0 21.47+£7.06 64.22+18.93 112.09 & 29.65
2.0 24,37+ 8.77 90.76 + 18.63 116.66 + 27.01
4.0 87.61 £36.30 94.97 + 19.30 61.94% 16.35
5.0 ND ND 49.43 £ 13.56
6.0 101.39 £ 25.48 73.35+£17.94 85.34452.23
7.0 ND ND 112.05 £ 46.38
8.0 77.06 £ 16.40 52.56+11.74 ND
9.0 ND ND 87.11+23.77
11.0 ND ND 55494 17.50
12.0 58.88 £ 16.23 31.23+9.05 115.93 +53.59
13.0 ND 58.01+£21.81 117.74 + 39.87
14.0 ND 105.36 £ 42.68 ND
15.0 ND ND 74.33+17.77
16.0 ND 93.55+23.49 60.45 = 14.56
18.0 34.69 =+ 8.82 65.80 % 14.61 ND
20.0 ND ND 39.86+12.55
24.0 23.30 % 6.75 33.15+9.39 29.49 + 10.09
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2 dyceryl behenate (Conpritol 888 ATO 3 Evaporated
during drying 4 Ethyl cellul ose 100 Prem um

w@ BEokoosigr)) 5 Pol yvi nyl pyrrolidone (Kol li doP¢T/ySB03)24700
6 Pol yet hyl ene A ycol 1450 (Carbowax(r)) 7
pol y(nmet hacrylic acid, nethyl nethacrylate) 1:1
(Eudragit(r) L 30 D-55) 8 Plasticizer is a conbination

T 4pp! yet ryl eneg %iyml 1450 and E@y%@yl Cl trat € 1'6?%3% 68

ratlo of 4: | I'con Dipxide loird(r) 244) [

Thé-4 abl etfs vver"eﬂﬁba?rﬁﬁ)f act uf ed as>fatght by tHe ~3RP+275
pa!)mt.b[lclfﬂ‘z@szsm 1ot three- Wa)kl)myit.bpl g-ldoce 235:1:145
0 -| abe ast] npar afi ve bi gavai| abilit

PGS ! 1014 1) gé}@{ 150 iy q ]d35):l:153

of “hinronilan hvdrac andP 1 abl (311
L) T 4

made according to the 327 patent (the ~327 pat ent

al er sus commerci.al.ly ayail abl e
01730 b3 Rk Y2 bt S SE aputtte faf Yot putingpn under
stead? statéjco}ldﬂiibﬂs Reélovwhnid BddHnistratiebethe tdbleth skbwn InT4HE PR
eal t hy snoki ng and non-snoki ng nmal e vol unteers was
conducted. The purpose of the study was to eval uate
the relative bioavailability of bupropion

hydrochl oride 150 gy of thqmﬁ:;ﬁornul at i on (2 x 150

150 3@ggfopmilatiph and 100 Rfetibutrin®

—TetgtTvetoZybant™) 56—ng—stustarreg=retease
ﬁ‘%ﬁfﬁgﬂ“de "1 x Vel | bugringr)
t aldaetSD)( 1 x |100 g 1) d.) unfler si ng]_@@ dos¢ " (n=15)

A1~

v

AUéﬁgaqX ate TaS[Iﬁg géo ?5|7I2!10n .

frean ( SO plasne _concéntrpation-timnme | es

Coap@g/Pdbi on (nd/ m ) U&= L4yl e dose1186’71ﬁ|2€76on 5. 55 Mp@19+32.27
T 20685/ 016318 BCT/ US203/4024700 | TABLE126+Sa#rpl ¢ Ti me R00+4.14

[ Y5529 + i?s% <0 Spfgﬁri‘f?l +374.54

x150ng(qc) Zyban 150 ng SR tablets WelTbutrinD
abl et (hours) tablet of the 327 (1 x 150 my b.i.d.)
[017 B) Til@@elﬁ’@ve(laoawa1lablhtbganab§tsemuh(sAZyr AUC).0l) (ng@y/nl),Gind Crnax

2. 74 3 0117, 82 11,,082. 90
(ng/ st R FaB1e7), iychied iy 8 R gbiing § sppruagived in
TablelX14. 0420.62 4.0 60. 60 24.59 83.71 12.49 58.45 12.90
5.0 ND ND 45.92 10.65

TABLE 31
Parameter AUC(0-24) Cmax
Ratio of Intra- Ratio of Intra-
90% C.I. Geometric | Subject 90% C.I. Geometric Subject
Means C.V. Means C.V.
327
fi lati 71% - 919 809 20.06%
"”é‘;bi:g‘ Vs 0-91% 7o 0.06% 1 8304 - 108% 94% 22.65%
327
formulation vs 64% - 82% 73% 20.06%
Wellbutrin® 62% - 82% 72% 22.65%

[0174]  The pharmacokinetic and relative bioavailability data show that the 90% CI for
the formulation as taught in the ‘327 patent does not fall within the FDA suggested 80%-
125% range for a product to be bioequivalent. Accordingly, the data show that the €327
patent formulation is not bioequivalent to the commercially available

Zyban®/Wellbutrin® SR or Wellbutrin® tablets.
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6.0 98.23 31.28 64.03 13.95 85.54 80.91 7.0 ND ND
104.4539.11 8.0 82.6323.84 41.697.81 ND 9.0 ND ND
W@ 8003016316. 73 11.0 ND ND 50.28 15.09 12.0 S5BCHUS2003/024700
18.45 21.50 4.50 110.38 171.29 13.0 ND 51.03 34.38
120.69:L 32.81 14.0 ND 84.04 41.74 ND 15.0 ND ND
75.3020.36 16.0 ND 86.1537.20 58.5315.44 18.0 32.46
Clafn®- 52 55.48 13.29 ND 20.0 ND ND 33.45 7.40 24.0
20.21 5.28 27.81 7.77 24.14 6.03 [0169] Table 27
provi des the nmean ( SD) pharnmacol cinetic data for

1 b roBifoH f ol lt 'tn adm nistration of the tablets
: s%gw? Hiyd-relsise %ﬁd‘? ‘%’8“\%‘%05/ 016318 PCT/ US2003/ 024700
(1) TARbfe chmpriiaiomcfectied érﬁouﬂ?@fa?sﬁwac&a?cai% Bad¥ptable salt of

Vel |l butrin(r)_ (mean SD) fornulation (n=15) (n=15)
buprppion, Antaonyepidonst pxalpientss4. 65 1301. 05: 1: 1622. 89

iy 2 8 , . . L 103. 77 112. 68
(i) 3 drioriihadil sRe st o g8 40, 5o
(1ii) 1 2.moi StufiBo 4ori & Arro@ndih ©daid first bentrsliralehsigg coat,

bi gavail abil ity analysis results for

(

: Ul t s AUCO 24 .
S Heymodited-rsheprd bk Indipeanmlpntiand FeEPis g dissolution
HIEA0H @nrEk; Y6 & RPhbfAhaRhiRE N B bh e i
profile Ta@] X é'dﬁél_tﬁ %Lﬂgﬂtz d arRhiRRf hOH) e SUPTOEbh £6tent is
released, after about 4 hours about 15% to about 45% of the bupropion content is
released, after about 8 hours about 40% to about 90% of the bupropion content is released

and after about 16 hours no less than about 80% of the bupropion content is released.

2. The modified-release tablet of claim 1 wherein said moisture barrier does not
function as an enteric coating as defined by a USP test which requires for an enteric
layer-coated tablet, when placed in 0.1N HCI for one hour, that the total amount of the
drug released from the core does not exceed 10% and not less than 75% of the drug is
released at 45 minutes in pH 6.8 buffer.

3. The modified-release tablet of claim 2 or 3 when said moisture barrier is

comprised of an enteric polymer, a plasticizer and a permeation enhancer.

4. The modified-release tablet of claim 2 or 3 wherein the application of the
moisture barrier to the control-releasing coated tablet results in a total weight gain of no

more than about 6% relative to the dry tablet weight.
5. The modified-release tablet of claim 2 wherein the application of the moisture

barrier to the control-releasing coated tablet results in a total weight gain of no more than

about 2.5% relative to the dry tablet weight.
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Parameter AUCO 24 Cmax Ratio of Intra- Ratio of

Intra- 90% C. 1. Ceonetric Subject 90% C. 1. Ceonetric
weapeodidveans CV. Means C. V. 327 fornul ati onP@BUS208%024700

- 99% 88% 23. 65% 78% 93% 31.44% Zyban(r) 111% 327

formul ation vs. 63% - 80% 71% 38. 79% 54% 76% 64% ‘

52.35% Wellbutrin(r) [0171] Table 29 shows the nean (

6. SDTheineatlificBicidage PbRS BBCIGRNS SHekdH HRNmbdrI¥ ol Rh& ik Lu?ﬁcryhc
for bupropion (ng/m) for the tablet conposition showh

polymerTapbl e 25: 57 WO 2005/ 016318 PCT/ US2003/ 024700
TABLE 29 Sanple Tinme 2 x 150 ng (q.d.) tablet Zyban
150 ng SR tablets (1 Wellbutrin(r) tablet (hours) of
7.t h&ht 3250 fiad-midasxtabBOofiglaim 6 wheyeid 84d Bery(id p&lyixfé@o i
00-+0.00 0.00 0.00 0.00 0.00
meﬂiaffﬂlfsﬂcg%coé’obﬁl?fﬁ?%‘g 0117.82 0.0 20.21 5.28
27.817.77 24.146.03 0.0 22.22 5.80 34.12 8.51
27.118.31 0.0 21.58 6.21 32.70+9.94 27.33 8.79 0.0
8. 23 Thd melifdd-Bleadttabt 8Bclzign ¥ whidi c@bprides @baiit. 150mghiB6id
64. 2 8. 93 .0 9.65. 2. 4.37 8.77
Phalwceféwfﬁﬁwég%%éa@@f %%PFOB’:PH %ddﬁ%?me&n‘f of gaid gnipaicgplymer
rangé9frdf 8% 183% HahSary 816 W2 EM%oﬂ{fmséssSﬁﬁ to 0% o%%e 39
25 48 73.35 117.94 85.34 2.23 0O ND ND 112.

moisfgredgrrieg doy weigh  16. 40 52.56 11.74 ND

9. The modified-release tablet of claim 3, which comprises about 300mg of said
pharmaceutically acceptable salt of bupropion, and the amount of said enteric polymer
ranges from 1.5% to 3.0% of the dry tablet weight and comprises from 30% to 90% of

the moisture barrier dry weight.

10.  The modified-release tablet of claim 8 wherein said enteric polymer is a

methacrylic acid copolymer type C.

11.  The modified-release tablet of claim 9 wherein said enteric polymer is a

methacrylic acid copolymer type C.

12.  The modified-release tablet of claim 10 wherein the polymer is Eudragit L 30 D-
55.

13.  The modified-release tablet of claim 11 wherein said polymer is Eudragit L 30 D-
55.

14. The modified-release tablet of any one of claims 1-13 wherein said tablet exhibits a

dissolution profile such that after about 2 hours about 2% to about 18% of the bupropion

content is released, after about 4 hours about 21% to about 37% of the bupropion content
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9.0 ND ND 87.11 23.77 11.0 ND ND 55.49 17.50 12.0

58.88 16.23 31.23 9.05 115.93 53.59 13.0 ND
wWG000AKB1I81 117. 7439. 87 14.0 ND 105. 36 42. 68PCIDUIHNE024700

ND ND 74.33 17.77 16.0 ND 93.55 23.49 60.45 14.56

18.0 34.69:1: 8.82 65.80 14.61 ND 20.0 ND ND 39. 86

12.55 24.0 23.30 6.75 33.15 9.39 29.49 10.09 58

is reld@s &) afit0aboal 8 h&irs bR 08/ Q2SR5 "/48f %e%ugl%plcﬂ’x &Qltent is
12.02 4,84 11.11 4.68 72.0 4.61 60 5 59

releaseg gnd gerpbpub ks howgonalegsthang abaut §§%10ﬁbe bupropion content is

reledse@11. 12 1. 431.44 1.351.53 [0172] Table 30 shows the
mean ( SD) pharmacokinetic data for bupropi on under
steady state conditions follow ng adninistratlon of

ble 25:  TABLE, 3
15. Ph rhtﬁglg ﬁL QT%‘Q%‘@'J?{‘GF oF sien i ey %m%tab}et Zylhiig  flissolution

AU T 5 1) LBt
relegypd, afigr atgmg 4 honty/ abbiit 2802 tRaboulB4% D F tHeObvipTopidiy cifient is

releds 8 by S o P R oo%&aez&%@ﬁql%‘r‘%m%? gt s released

and afeabbet Teoufd K eR4thaR dbdif DBYY) of tBEB n csﬂt%t“ik Yeleased.

shown in Table 30, transformed using the natural
algorithmis summarized in Table 31: TABLE 31

16. Pa &ﬁgﬁ{oﬁﬁﬁé%%e%sezéﬁle%)imm% wﬁerem Sal({ {a%let gﬁujbl?s a dissolution

proﬁle such that after about 2 hours about 5% of the bupropion content is released, after
about 4 hours about 32% of the bupropion content is released, after about 8 hours about
74% of the bupropion content is released and after about 16 hours no less than about 99%

of the bupropion content is released.

17.  The modified-release tablet of claim 16 wherein said pharmaceutically acceptable

salt of bupropion is bupropion hydrochloride.

18.  The modified-release tablet of claim 17 wherein said bupropion is present at least

about 94% by weight of the core.

19.  The modified-release tablet of any one of claims 1-18 wherein said conventional

excipients further comprise a binder and a lubricant.

20.  The modified-release tablet of claim 19 wherein said binder is present from about

1% to about 6% by weight of the core dry weight.

21.  The modified-release tablet of claim 20 wherein said binder is present at about

3% by weight of the core dry weight.
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90% C. 1. Geonetric Subject 90% C.1. Geonetric Subject
Means C. V. Means C V. 327 formulation vs 71% 91% 80%
WQR0080%6382% 108% 94% 22. 65% Zyban(r) 327 f orpai/a810051024700
VS 64% 82% 73% 20. 06% Wl I butrin(r) 62% 82% 72% 22. 65%
[0174] The pharnmacokinetic and rel ative
bi oavail ability data show that the 90% Cl for the
22. f OrTHe ndddi RdHl-Aseab@tiBIY: of Blafn 21 whérkiPsHi € Binde0i8 Selested Fidhd the
within the FDA suggested 80% 125%range for a product
groupropaistiipeiquedifipé aerchpgdatind ipalyvinylnymwlidare cshdnse drtvatives,
) lation.is not bioequivalent to
polshii1 %%%r@?ﬁ%@%%% gL an(r) / Vel butrin(r) SR
or Wellbutrin(r) tablets. 59 WO 2005/016318
PCT/ US2003/ 024700 dains: 1. A nodified-rel ease.
23. ¢ at}ﬁhéﬁn@éfgﬂ'xeéqaﬁ@?abht pf glaigy 2% Whigieht $aid higdais gphal gleohol.
anmount of a pharnaceutically acceptable salt of
bupr opi on, and conventional excipients; (ii) a first
24. corlthe olodifddemddang tablea bf slaimr bYmtieres sad thbcioaw;is predent from
i ] Lsture .barrjer surroundjng said first
abo‘%c}r% EO&%OHE%S(Z’%’. Vﬁ%lgﬁ tﬂ?e e We'ghe nodi fi ed-rel ease
tabl et is bioequivalent and exhibits a dissolution
profile such that after about 2 hours no nore than
25. abdiie npglifeskreldase tablet opéleim 2bwherein sazd lubeicaddepiesent peabout
o, gbout . 4 urs apout .15% to about 45% of the bupropion
3’6§%ﬁF%ﬁ¥OP@ECW§| ¥§§ﬁ%éafter about 8 hours about 40%to
about 90% of the bupropion content is rel eased and
after about 16 hours no | ess_than about 80% of the

26. pughhe progifiehisicant tablet phelaias 2 whoreinypdd berantdyseleqtedifem the
. [
R F AR S g e e S T e
comblnRtidretierastii ch requires for an enteric |ayer-coated
tabl et, when placed in 0.1N HO for one hour, that the
total amount of the drug released fromthe core does

no 1 B 0, . i
2. TSR A L S5 ot el
chenate.

28.  The modified-release tablet of any one of claims 1-27 wherein said control-
releasing coat consists essentially of a water-insoluble water-permeable film-forming

polymer, a plasticizer and a water-soluble polymer.

29. The modified-release tablet of claim 28 wherein said water-insoluble water-
permeable film forming polymer is present at about 35% to about 60% by weight of said

control-releasing coat dry weight.
30. The modified -release tablet of claim 29 wherein said water-insoluble water-

permeable film forming polymer is present at about 50% by weight of said control-

releasing coat dry weight.
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3. The nodified-release tablet of claim2 or 3 when

said noisture barrier is conprised of an enteric
w@eiopoei318 a pl asticizer and a perneati on enhanP€r/US2003/024700

The nodified-rel ease tablet of claim2 or 3 wherein

the application of the noisture barrier to the

control -rel easing coated tablet results in a total

31. weTgbinogifidd-refeasotablepo£clhiiaB0 Fherdin H WeleidsRibldOwhise:
t abl et MEIght 5. The nodified-rel ease tabl et of

pernigeblerfio, RHEIRGIINE TBpes at shomt 61oHeV RS dhesabler dry

we1é1’1"f‘.”' er to the control -releasing coated tablet results
n atotal weight gain of no nore than about 2.5%
relative to the dry tablet weight. 60 WO 2005/ 016318

USZ /024700 dified-re] ease.ta t of
FEleASS tﬁ@%ﬂg ‘g?lf"bnglpB’I‘?FﬁJé]rsai W%\tﬁf"a’éP{})’i Jewater-
pem{yabnérfﬁm foﬁmnyp%lﬁ@&ué g&@aé@ﬁ&ﬁ%ﬁe LR %Ims@iu gcﬁdar&ﬁmose

wherei n said acryl polymer 1s a nethacrylic acid
ethexs @p@lhylnterestem@lwmﬂ alcrthel ambhrm oembnrmtlewmmbl et of
claim3, which conprises about 150ng of said
pharmaceutically acceptable salt of bupropion, and the

33. anpHainoaffiedaeRagiblet 6f RhyIEWhereRNARBwAELMsdMblOw A%
of the dry tablet weight and conprises 55%to 70% of

permeglefdnsfotmiagpabimasds degllulesegther. 9. The
nodi fi ed-rel ease tablet of claim3, which conprises
about 300nmg of said pharnaceutically acceptable salt
34. of TheipiodifiedrreleasettableofulEiti 33 whersil sdidesellaldse efhet ismerected
ranges from1l.5%to 3]83)Of the dry tablet weight and
fromdBFgraup conIFia oYM GepR0RRaada R (hop @y cellulose drade k2 and

any WhlRdtionferedf€ nodi fied-rel ease tablet of claim8
wherein sald enteric polynmer is a nethacrylic acid

copol yner type C. 11 The nodified-rel ease tablet of

clajm?9 rejn e is.a hacr
35. g Thebopliegieleme Bt STt Sy Rhstriddbosdabe St
cellu@se GraiePRIGoWher ei n the poI ymer is Eudragit L 30 D
55. 13. The nodified-rel ease tablet of claim11l

wherein said polyner is Eudragit L 30 D- 55. 14. The

36. \Anzgirle %glsf;eﬁ dﬂ&?% l?lb et;l o}cotngn 3% fg-3§ lw%'errgi:’n éla_i& S’lasticizer is
present from about 6% to about 30% by weight of said control-releasing coat dry weight.

37.  The modified-release tablet of claim 36 wherein said plasticizer is present at about

12% by weight of said control releasing coat dry-weight.
38.  The modified-release tablet of claim 37 wherein said plasticizer is selected from
the group consisting of polyols, organic esters, oils/glycerides and any combination

thereof.

39.  The modified-release tablet of claim 38 wherein said plasticizer is a polyol.
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di ssolution profile such that after about 2 hours
about 2% to about 18% of the bupropion content is
wo etosassds after about 4 hours about 21%to abPCE/USZ08/024700
of the bupropion content 61 WO 2005/016318
PCT/ US2003/ 024700 is released, after about 8 hours
about 60% to about 85% of the bupropion content is
40. r efreagRdifRddecrhdeanblabeililaidb3@HEsinaid Iﬁﬁﬁolt@g&ly&lﬁﬂéhe
93% of the bupropion content is released
glycolgddi5Pi ed- r el ease tabl et of claim 14 wherein said
tabl et exhibits a dissolution profile such that after
about 2 hours about 4% to about 8% of the bupropion
41. c omhentodiﬁfsd-rekehﬁatalddt ofaintyeme abclaim 128190 vherdOsid #&%rt 0
bouf 34% of th on conten rel eased, after
Solu@BBa{Y%ef F?&IP%GH&% Bo8 %6 (R Séklpwcwelgh@ fisaisreopieh
releagﬁgtcgggdry%,e%%jteased and after about 16 hours no | ess
han about % of the bupropion content is rel eased.
16 The nodified-rel ease tablet of claim 15 wherein

t t i fil hat .
ar 18 bR Ets B sinet) YheRea bl st anbafe i
presérﬁ af £JoR0s3H byavdighit ofaﬁa@bnﬁolheléaéngb@mrﬁ% gﬁf the

bupropi on content is rel eased, after about hour s
about 74% of the bupropion content is rel eased and

43. af ﬁ"ﬁé m%ﬁﬁi%h—r ltga&qglglgt cﬁo 411%84% &H%gmas%ﬁ%atg@ s@lub% p[‘)ﬂf?ner 18

I on con I'S re

seledmﬁﬂrcﬁmelmb grelipasssistial |0€p01®f\71n@l}:@1k‘liﬂld@nd\hﬁdlekﬂ)r8pyld
ha{ maceutically acceptable salt of bupropion is

methylasHeloRs Ay BRpeyRIORY el {hlose s anp gorRgRALON OETPR case

tabl et of claim 17 wherein said bupropion is present
at | east about 94% by wei ght of the core. 19. The
44. notlhd medifiedirelase tatdbl eficlanf 43rwhareia seid wdted-sodulile p8lymer is
1 g'pel n al d conventional excipients further conprise
polyyn Was%l ®d a lubricant. 20. The nodified-rel ease
tabl et of claim19 wherein said binder is present from
about 1 %to about 6% by weight of the core dry
45. vveTlgmmodlimd-rﬂih@ser’midcﬁqf@dy oee eg@eim%ﬂzﬂ 4 wbéren] thie matkoof the

water-%nSf)ﬁl('gP \g&%lgrd%e%yg%z? g:lﬂ'i %gﬁg%&fg’%%}%gi%%i%%étgy so\i\llﬁllgg(t)lymer
is frodCABdUBR AMB{OA O 1:322. The nodi fi ed-rel ease tabl et of
claim?21 wherein said binder is selected fromthe

group consisting of nodified starch, gelatin,

46. pohy Ilngéfﬁ' Ry 5184146‘%961&’ of%ﬂi&%s%ﬁergﬁrtﬁevﬁhb\é?ﬁie water-insoluble

water permeable film forming polymer:plasticizer:water-soluble polymer is about 4:1:3.

47.  The modified-release tablet of any one of claims 28-44 wherein the ratio of the
water-insoluble water-permeable film forming polymer: plasticizer:water-soluble

polymer is from about 7:2:6 to about 19:5:18.
48. The modified-release tablet of claim 47 wherein the ratio of the water-insoluble

water-permeable film forming polymer: plasticizer:water-soluble polymer is about

13:4:12.
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pol yvi nyl al cohol and any conbi nation thereof. 23. The

nodi fi ed-rel ease tablet of claim22 wherein said
whemdere3is pol yvi nyl al cohol. 24. The nodifi ePET/Ebmazye24700

tabl et of claim19 wherein said lubricant is present

from about 1 %to about 6% by weight of the core dry

wei ght. 25. The nodified-rel ease tablet of claim24

V\,herei n said |ubricant is present at about 3% by

ht of the core dry weight. 26. The

49. rméf ineilified- mé@ee tahlst ef claifin 28 sihareRbthatverighitigagmi dfter

ric [ ctedfro the .
appgoh 5O e coRfGieBSEE abft Pt ot B GRAT Bl St weigh of
the&@@@ﬁﬁ@&ghplls and any conbination thereof. 27. The

nodi fi ed-rel ease tablet of claim26 wherein said

| ubricant is glyceryl behenate. 28. The

no [ f -
50. MOnEieSinhE RA8E, LR 6F by 20%00%, Al e i e Winka 2frer
applécatienbf thlelcpniod]-releasihg todt m&ﬁbmlﬂbeuﬁl\m% fo fiRue6dsl of the weight of

il mfor pol yner, a plasticizer and a :

the tce’fe‘éf?}gh'bl e poI ymer. 29. The nodified-rel ease tablet

of claim 28 wherein said water-insol uble water-

perneable filmformng polyner is present at about 35%
51. t o TabmuadiG@Bsehoasavblphof dhins 80 dheomthe oveiglel gaim'd afjerc oat

appl%ﬁm“ﬁif@a%bgtﬁ&&e&%ﬁgg”??ahi%ﬁ@ 0GR T S Thoanrehs Pefght o

ch}ef\Qm?Hd ynmer is present at about 50% by wei ght of
sal d control- releasing coat dry weight. 63 WD
2005/ 016318 PCT/ US2003/ 024700 31. The

led.ke m_30..wher.

2. addp LA RS BB 8 o 50 Bre R S
applicatiom Gﬁﬂlﬂtcoﬁﬁrola’éléuimgm yaboat gst ofthd heightdslthé ddlrdore

_weight. 32. The nodified-rel ease tablet of claim31
weighfrer ei n sai d wat er-insol ubl e water- perneable film

form ng polyner is selected fromthe group consisting

of a cellulose ether, a cellulose ester, polyvinyl
53. aI dhb elodificl-mivascrablet afidlhionst tvheeof the 3&1gh'f|geined after
difi rel e se tabl et of clajm 32 wher ,
applwatlgl? of %&&PH‘E delfatiag CO%&%P@%?Z eV Fighho E 5@1 Sprpveight.

is a cellulose ether. 34. The nodified-rel ease tabl et

of claim 33 wherein said cellulose ether is selected
54.  The modified-release tablet of claim 1 wherein said moisture barrier comprises an

enteric polymer, a plasticizer and a permeation enhancer.

55.  The modified-release tablet of claim 54 wherein said enteric polymer is present

from about 30% to about 90% by weight of the moisture barrier dry weight.

56.  The modified-release tablet of claim 55 wherein said enteric polymer is present at

about 66% by weight of the moisture barrier dry weight.

57.  The modified-release tablet of claim 56 wherein said enteric polymer is

methacrylic acid copolymer type C.
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fromthe group consisting of ethyl cellul ose grade

PR100, ethyl cellul ose grade PR20 and any conbi nati on
wao b@seof31s 35. The nodified-rel ease tabl et of cP@/DsB43/024700

wherein said cellulose ether is ethyl cellulose grade

PR100. 36. The nodified-rel ease tabl et of any one of

clains 28-35 wherein said plasticizer is present from

about 6% to about 30% by weight of said

co roI-r Iea ing coat dry we 37. The
58. odfe Msifed Gleees WAl ekl 21 B(g?ﬁe%ﬂlmélrqudi isBRdfagit® L30 D-
55_p|ast|C|zer is present at about 12% by wei ght of said

control releasing coat dry-weight. 38. The
nodi fi ed-rel ease tablet of claim37 wherein said

I ticizer, i s sel ro he. gro consi sting of
s0. D BB LOREL Lt L BRSO e, Rl Senel S ing o
about QPPIONBLLORVY b eFebs of 3 mJibErdWelild &Y wglgase tabl et

of claim 38 wherein said plasticizer is a polyol. 64
WO 2005/ 016318 PCT/ US2003/ 024700 40. The

? %Iglsfr egiol %éfe%{?ﬁlgL%tt claa T&/@ %&%a@@gﬁﬂ@r 1§ present at about

10%r®dvé1g1qd:ﬂﬂ@é gkt Birief dgfwapy. one of clai ms 28-40
wherein said water- soluble polyner is present from

about 25%to about 50% by wei ght of said control-
r el-easi i.ed-rel e
61. | SRgoEtteat Molths i R BB RN T R SRS R rom
the glrmp @meisting ofypolpdisirgahddedats, \mis@ﬂ?j?ceﬁﬂessa&idchny combination
h ntrol -rel easing coat dry weight. 43. The
ore dified-rel ease tablet of claim42 wherein said
wat er - sol ubl e polynmer is selected fromthe group
consi sting of polyvinylpyrrolidone, hydroxypropyl
62. nelhymodifledirolsase thlyldir abojgimaydywhareinl saldqd estiaiver Sraycombination
ofan conbi.nat.i on thg{z 44. The nodified-rel ease tabl et
PSP 1 sai d wat er-sol ubl e pol ymer is
ponV|nyIpyrroI|done 45. The nodified-rel ease tabl et
one of clains 28-44 wherein the ratio of the
63. vvaTléﬁ mpﬂgwﬂableésmlétrofmmﬁe@w@remlSmdfpiasmcngr combination is in

= proBb R B T s GBIV B W80 BB RN e ol case
tabl et of cl a| m45 wherein the ratio of the
wat er - i nsol ub wat er perneable filmformng

4. poTWPd’@eﬁgﬁlﬁéﬁez@?mvﬁtc imdg| wisreinsaidyrgani¢ esterderiethyl ester
and sﬂrd]po%/ol is polyethylene glycol 1450.

65.  The modified-release tablet of claim 54 wherein said permeation enhancer is

present from about 20% to about 40% by weight of the moisture barrier dry weight.

66.  The modified-release tablet of claim 65 wherein said permeation enhancer is

present at about 25% by weight of the moisture barrier dry weight.

67.  The modified-release tablet of claim 66 wherein said permeation enhancer is

selected from the group consisting of silicon dioxide, colloidal silicon, lactose,
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47. The nodified-rel ease tabl et of any one of clains
28-44 wherein the ratio of the water-insoluble
wowioeniqes neabl e filmform ng pol yner: PCT/US2003/024700
pl asticizer:water-soluble polyner is fromabout 7:2:6
to about 19:5:18. 48. The nodified-rel ease tablet of
claim47 wherein the ratio of the water-insoluble
hydvephélicggyieabidifn chlofies, Muiginkel chi@er colloidal aluminum ox1de
pl asticizer: water - sol ubl’e pol ymer is about 13:4:12
siligsmigpayssiineseligomaniaay conbhaliqotheras, The
nodi fi ed-rel ease tablet of claim28 wherein the weight
gai ned after application of the control-rel easing
68. c oalheirsodifiednrelbaze tab3étoolf olaih 60 twhaedn edid hbensstiog hhdiker is
the.dry core weight. 50. The nodified-rel ease tabl et
silicop digXiden 49 wherein the wei ght gai ned after
application of the control -rel easing coat is from
about 13%to about 16% of the weight of the dry core
69. wdihg imodifed-reldase rabtbit bf my avelof abiems SibI68tw ek cin szt entsic

wher ei n. t he ai n after licati
polyiehy maflickaf alEptiealih Snctratrandhin 5o aboth 13255
of the weight of the dry core weight. 52. The
modi fi ed-rel ease tablet of claimb50 wherein the weight
70. gdhaepdifiedereleagpisbict af ¢laim 34 whrsincthamreight igeined s fierppplication

oft&%&h@§e %%%Erh %%%@Jeftﬁﬁle ‘g’/g\ gQ{ %}f fglb%/tagllog%%ﬁght

vvherel n the wei ght gai ned after application of the

control -rel easi ng coat is about 9% of the weight of
1. { hge Wl%ir@l%é?g‘h et of ¢Jaim Hhwhergi the steight gained aftenspplication

of tf m&ﬂst%ké‘hérp\éf‘r%r %'rHox% %é’ﬁ #BBhSE 59 r)(t\@‘&éhtecff tﬁé’{EBfe't afywéiBht.

enteric ynmer, a plasticlzer a ernea
enhancer. 55. The nodifi ed- reI ease tabI et of claimb5b4

ere aid e ric pol is present from about
72. %1%536%}?33@3@)391 O#% of the noisture barrier dry
@) V\’ﬁ'cgl*étcorrﬁﬁ] sinE@ JTREHTd ﬁi%lﬁﬁ b?é‘ﬁﬁarﬁﬁ@éﬁfcaﬂ% a&degiam.e%%lt of
wherein said enteric polynmer is present a out 66%
buplt@plql\lea@wrwﬁnmml encsiipienis;e barrl er dry weight. 57. The
eI ease .t abl et,. of

) cheaE gsryRER s atitondl el s ahEireiPetyme o

comPfsing a water-insoluble, water-permeable film-forming polymer, a plast101zer and a

water-soluble polymer; and
(iii) a moisture barrier surrounding said control-releasing coat, wherein said moisture
barrier does not function as an enteric coating as defined by a USP test which requires for
an enteric layer-coated tablet, when placed in 0.1N HCI for one hour, that the total
amount of the drug released from the core does not exceed 10% and not less than 75% of
the drug is released at 45 minutes in pH 6.8 buffer,

wherein the modified-release tablet is bioequivalent and exhibits a dissolution
profile such that after about 2 hours no more than about 20% of the bupropion content is
released, after about 4 hours about 15% to about 45% of the bupropion content is
released, after about 8 hours about 40% to about 90% of the bupropion content is released

and after about 16 hours no less than about 80% of the bupropion content is released.

68



WO 2005/ 016318 PCT/ US2003/ 024700 58. The
nodi fi ed-rel ease tablet of claim57 wherein the
w@ologoes31$ s Eudragit(r) L30 D 55. 59. The PCT/US2003/024700
nodi fi ed-rel ease tablet of claimb54 wherein said
pl asticizer is present from about 1 %to about 30% by
wei ght of the noisture barrier dry weight. 60. The
nodi fi ed-rel ease tabl et of claimb59 wherein said
pl a %rcrzer IS, present at about 10% wei ght of the
'i uedifigdrelsasedablet ficlpim, 7 Zexherenﬁ@pn%@ntron@arrhaan@am

barkigb8he & tI%II %lgﬁsﬁr% %Siafeﬁ%ﬁ]eﬁ‘%uqtts Fll}] g?%c%lc%%gf;}t ogaén of no more than

sel ect ed rom roup consi
ahmwg%nbbneeueﬂmphpkmkig&g@Er|des and any conbi nati on

thereof. 62. The nodified-rel ease tablet of claimb6l

wherein said plasticizer is a conbination of an

74,01 gBRY ﬁo@ﬁfe@freléﬁ's@ R 121832 \Jllﬂa‘%?l ?Fﬂéa@i@n W HRARGisture

tabl et of claim62 wherein said cl zer
bargeyrip |ﬂrm¢qn@nl-r@easmg c@aisd dabdettresmits m a tisaluveightggaitt of no more than

S8 LA AR oLl o2 e

‘cl ai m 63 wherein said
organi c ester is triethyl ester and said polyol is
pal yet hyl.ene gl ycol 1450. 65. The nodified-rel ease
75.1 diieapo ﬁefbr%{rama &blsjjaé eleinn 73 aherape saie aroivnrednatviar ¢econysrised

of SRR o T FEAME I BBt SRS Pl ol cse

t abl et of cla|n165 wherein said permeation enhancer is

pr sent out Y0 wei ght of the noj sture barrier
76. g e ady ? Telense ‘rﬁe ﬁg ¥ 42 MIeTeim e cnigpicdoliaerds e parylic

pd&%kﬁmerern sai d perneation enhancer is selected from

the group consisting of silicon dioxide, colloida
silicon, |act ose 67 WD 2005/016318 PCT/ US2003/ 024700

7. o § e SRR Eriu RIS or B PE PRt ok ar s DT o
metB&Ir1i Q5@ ety AaddtygObi nation thereof. 68. The
nodi fi ed-rel ease tablet of claim®67 wherein said

perneati on enhancer is silicon dioxide. 69. The

78. mﬁlé Erlloglgﬁerdell et‘ ta%%? of %%%Zzﬁe%nrgﬁg Bﬁ?l%%]ieln%rﬁgx%}e?g%@ 130 D-

55. per meati on enhancer is present in a ratio of about
13:2: 5. 70. The nodified-rel ease tabl et of claimb54
wherei n the wei ght gained after application

79. The modified-release tablet of claim 75, which comprises about 150mg of said
pharmaceutically acceptable salt of bupropion, and the amount of said enteric polymer
ranges from 1% to 3% of the dry tablet weight and comprises 55% to 70% of the

moisture barrier dry weight.

80. The modified-release tablet of claim 75, which comprises about 300mg of said
pharmaceutically acceptable salt of bupropion, and the amount of said enteric polymer
ranges from 1.5% to 3.0% of the dry tablet weight and comprises from 30% to 90% of

the moisture barrier dry weight.
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of the noisture barrier is no nore than about 6% by
wei ght of the tablet dry weight. 71. The
wor@sN1aes r el ease tabl et of claim 70 wherein tPer/vsi0g$024700
gai ned after application of the noisture barrier is
no nore than about 2.5% by wei ght of the tablet dry
weight. 72. A nodified-release tablet conprising: (i)
a . .
81, D TEP R Al A HoRDo P40 YEp@IU ot ridhotymar ige,
metapnylerecidenmplolyenaitppee@i s; (ii) a control -rel easi ng coat
surroundi ng said core, said control -rel easi ng coat
conprising a water-insol uble, water-perneable
82. frrhmrfoqmed%leagé MBRI of é}alﬁi S0P &leFai P& polymer is a
wat er - sol ubl e polyner; and (iii) a nnlsture gnrrler
Inﬁb@*ﬂnuwdiﬁ@mbﬂMQTE@m€roI-relea3|ng coat, wherein said
noi sture barrier does not function as an enteric
coating as defined by a USP test which requires for
83. aThe Modified-leRY &S tabRabLHiPI Whereithe pplyae & Eirfgil N 30 D-55.
HC for one hour, that the total anmount of the drug
rel eased fromthe core does not exceed 10% and not

.| 95218 o ! kS O e AR 30 5.

is bioequivalent and exhibits a dissolution profile
h t er apout Jhours. no re than_about 20%

85 rrs Fntaplsheltipim &2 WP%‘F’@EFE% groistyredarrigs Ggmprises an
e %@nﬁzas R R 4 Sy PR SR gmers
presem% ahout 96 %dbefithe piotture batreen tiry weighi, ezid pthsticiaer iaptasent at

sboft J¥enf e BRI S 00T de B o BOS oo aton etan s BroSeht at
abotGHA451200 R sttt Yarrict Ary %i%hfr@ﬁ'd fw'h@f&ﬂ et gntloaflcatafief

claim 72 wherein application of the noisture  barrier
applicgtipmef themaisiire kardersh ng mosaithed abeil|261% bysdighy of thegfablet dry
1Rtal wei ght gain of no nore than about 6% relative
O the dry tablet weight. 74. The nodified-rel ease
tabl et of claim 72 wherein application of the noisture
barrier _to the control-rel easing coated tablet results

Eh@métfsﬂd-rﬁ)@awblgb@ﬂd@m Fowhereia saiskiablehgidubitsa diggolution
proﬂ1§ Elﬁ,?ll Edgb%t 9 fsaa{%ﬁttZ )(I:V[%a %HLLE ég of-'t—ﬂeebuprg?lan content is

ease ta et of where
releasod, siftar ebdmaﬂrhoars absucivptd st 37 od medjupeasplon paityuies

a plasticizer and. a meat.i on cer. The
relear?ﬁ@i eééb%gé‘%@ 3bgp Q{% & a‘%ﬂ“&?ﬁ? 7’2 &P IHOIE fentent is released
and §frehbat RSSO teds #3n 3680 lob % ofRAL ¥ bpion content is released.

wei

87.  The modified-release tablet of claim 86 wherein said tablet exhibits a dissolution
profile such that after about 2 hours about 4% to about 8% of the bupropion content is
released, after about 4 hours about 28% to about 34% of the bupropion content is
released, after about 8 hours about 68% to about 74% of the bupropion content is released

and after about 16 hours no less than about 96% of the bupropion content is released.
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77. The nodified-rel ease tablet of claim76 wherein
said acrylic polyner is a nethacrylic acid copol yner

wo ye/0631%8. The nodified-rel ease tabl et of clBCTHUF003/024700
wherein said polyner is Eudragit(r) L30 D- 55. 79. The
nodi fi ed-rel ease tablet of claim75, which conprises
about 150ng of said pharnaceutically acceptable salt

88. of Ty picaldfi@direl Reltdbe o PO E7 Ghhefedi Shi® ba% kehiBRY XHFsﬁolutlon

fr from1%to 3% of the dry tablet weight and
pro E%ﬁ%f?ﬁtgétsaf@b‘@’@ql@ 2ougsgibouttdo o eshum@l@aqimlt@rt ledm}eased after

abOLW@r' IgﬂYSC%b%g‘F ?%—‘Zg)f a L{plr(%g%ﬂ’ &Ln?%ﬁ gsarite%gge(% %a 8& %%IFF );}bout
4%ecd’dhqz)blqhbpmﬂ&bhtem‘ is b&lﬁl@rsecﬂ) amhaft@ @Hoﬁth@ o 1e6d the@bbbut 99%

eric es from1.5%to 3.0%of the dry
Ofthteg’blp’é)(pl‘?/?g?oé%‘?m% @¥¥pri ses from30%to 90% of the
noi sture barrier dry weight. 69 WO 2005/016318
PCT/ US2003/ 024700 81. The nodified-rel ease tabl et of

89. c| dhangdifigdereddase tibletiofelbier T2 wheleymsid plsarmaceutically acceptable
lic acid I typeC 82. The
salt C%bd}pf?péﬁn cquga@éoqgsgﬁ% l‘gfd ci ai m 80 wherein said

enteric polyner is a nethacrylic acid copolymer type
C. 83. The nodified-rel ease tablet of claim81 wherein
0. t hdhpaiogifiqd-eleagm igblegpf claing8p whesin sagla plrrmaceutically

accegﬁpie s'aﬁ %IT Bﬁ%ﬁgﬁg gllg ?}%Ee%g Gplﬁ_é gfa ébrggg .34%3;\%61@11'[ ol}ethe core dry

weighthdi fi ed-rel ease tablet of claim72 wherein the
noi sture barrier conprises an enteric polyner, a
pl asticizer, and a perneation enhancer, wherein said
91. eNTRE hfed dylra:erasé blePb£ES 7fxtvh@rgﬂluﬁtal %oﬁ‘)vglfltlotnlaieexmplents
nol sture barrier ry wel g , sald plastrcrzer 1S
further esgpriseat binddrant al@¥ficaht. t he noi sture barrier dry
wei ght and sai d perneati on enhancer is present at
about 25% of the noisture barrier dry weight, and
92. WNERSBdIIA-reRAEH YabBROMEHANPI T HhereRRAId Biﬁ&ér% Rberdt Bm about
noi sture barrier is no nore than about 2. By V\Blgﬁﬂ
1% tombewid% hiswsight of theweiqghy wegght. The nodi f| ed rel ease
tabl et of claim85 wherein said tablet exhibits a
di ssolution profile such that after about 2 hours
93. abvh mdlsfied-rafeasy taBi8Po U aifn 12 WHRERRLRINLIERMiSHesdr® at about
30 rel eased, after about 4 hours about 21%to about 37%
3% byrweight afihe epP 6ry weishent i s rel eased, after about 8
hours about 60% to about 85% of the buprop| on content
is rel eased
94.  The modified-release tablet of claim 93 wherein said binder is selected from the

group consisting of modified starch, gelatin, polyvinylpyrrolidone, cellulose derivatives,
polyvinyl alcohol and any combination thereof.

95.  The modified-release tablet of claim 94 wherein said binder is polyvinyl alcohol.

96.  The modified-release tablet of any one of claims 91-95 wherein said lubricant is

present from about 1% to about 6% by weight of the core dry weight.
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and after about 16 hours no |less than about 93% of the
bupr opi on content is released. 87. The
wor@sN1as r el ease tabl et of claim86 wherein seCTUS2003/024700
tabl et exhibits a dissolution profile such that after
about 2 hours about 4% to about 8% of the bupropion
content is released, after about 4 hours about 28%to
97. abduie nstifiat-rdldiee bRt 0PLIain 96 MhefHin b8d bRlceRS S Pres@ft bhesbout
., about 8 hours about 68%to about 74% of the bupropion
3% by wesht of thecareshi¥ awighind after about 16 hours no | ess
t han about 96% of the bupropion content is rel eased.
70 WD 2005/016318 PCT/ US2003/ 024700 88. The
98. m)gf:hh imdiiﬁ@i-m_ e tahlek of <|:1®ifn_1 of ailhﬁie&fY _SE?MH Bi‘b@iicﬁntﬁﬁisdlect?d from the
t abl et .ex its i ssolution profile such that after
SrOURFORFISENg, gceaﬂgﬁge@% stearie acid, idsogenated yredahle pus and any
combBh88s 8rectf t €r about 4 hours about 32% of the
bupropi on content is released, after about 8 hours
about 74% of the bupropion content is released and

0,

A R e e
behoiad fi ed-rel ease tablet of claim 72 wherein said

pharmaceutically acceptable salt of bupropionis

bupr opi on hydrochl ori de. 90. The nodified-rel ease

ta 3 | I.-n i.d a.pharpaceut | I
1002 e paeL AR HARE Shh 17 b TRl PP hoile Y
pernadablet filBvfdrinih il ghér i9prebéir ac st 5% to\WBH0Y, Byt weldh€of said

dified-rel ease tablet of claim72 wherein said

contplgeleping rept d5kweighlent s  further conprise a bi nder and

a lubricant. 92. The nodified-rel ease tablet of claim

91 wherein said binder is present fromabout 1%to
101.abdbe netifiad -weleayh tabddt of hirim d 0@ wheyeinedid ntaterG@soluiie water-

nmodj fied:rel ease tahl et of cl ai wher.ej n sajd
permigRlg i {OrMERORMELS RSB ot @%%%8 Ygheighrofspd copirel-
reledding o8I @tweidgt: The nodified-rel ease tablet of claim
93 wherein said binder is selected fromthe group
consi sting of nodified starch, gelatin,

olyvi nvtbyrrol i do [.] u e, derivatives
102,00 THY W e 0o ETy LA Fna Bt PSigeorobls watere
pernfvablicfilgdfolinganeyrhdahld slesdnlt aCiiutt$% HHediehtbrsaid&ontrol-
bi nder is polyvinyl alcohol. 96. The nodified-rel ease

releaging|cept & Waightone of cl ai ns 91-95 wherein said
lubricant is present fromabout 1% to about 6% by
wei ght of the core dry weight. 71

103. The modified-release tablet of any one of claims 100-102 wherein said water-

insoluble water-permeable film forming polymer is selected from the group consisting of

a cellulose ether, a cellulose ester, polyvinyl alcohol and any combination thereof.

104. The modified-release tablet of claim 103 wherein said water-insoluble water-

permeable film forming polymer is a cellulose ether.
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WO 2005/ 016318 PCT/ US2003/ 024700 97. The
nodi fi ed-rel ease tablet of claim96 wherein said

wo aipsioosm i s present at about 3% by wei ght 0PCT/082003/024700
core dry weight. 98. The nodified-rel ease tablet of
claim97 wherein said lubricant is selected fromthe
group consisting of glyceryl behenate, stearic acid,

IOSrJy dThgapdifkd-reraetitablbeofQildim WACyRRYin sﬁiﬁ@llﬁ‘l@gé &8er i selected
reof. 99. The nodified-rel ease tablet of claim 55

ﬁomﬁﬁ? gioyp sansstingntictiuh eelldosgl ayaderBR 100p ethihesllslosd goide PREO and
yReidih ffn't e tablet of claim72 wherein said
n wat erl-iﬁngoﬁérg?@e wat er- perneable filmform ng pol ymer
is present at about 35%to about 60% by wei ght of said
ont.r ol asj ng coat dry weight. 101. The nodifi ed
1065 oS at ef eletl i PeatSlatmal Oatdicssin Saicallulose ether is cthy]
cellﬂ’ﬁis@@rdd@?@l@b' e water- perneable filmfornm ng pol yrrer
is present at about 50% by wei ght of said contro
rel easing coat dry weight. 102. The nodi fi ed- release

abl.et. of rein vvater-lnsoj ubl e
107, 2 L bl efuSps R LR L ‘ﬁ‘bﬁr?}ﬁé?l inlastiizersaigh control-
relea$ing toA 39plYentBioiboat 6%ab Ab&RBLOby weheapiang &Rﬁ)tl- 1

dry we gh% 103. The nodifi ed- releé%e g%bleﬁ' % releasing
Coab‘ilfé(vﬁflglétl ai s 100- 102 wherein said water- insol ubI e

wat er - pernreabl e filmform ng polyner is selected from

the group consisting of a cellulose ether, a

108c el Thel msdifiedtrelease pablst\if a}aim a7 efeteidedd @[h)éuéi@é’ftlb Bal teftrol-
thereof. 104. The nodi fi ed-rel ease tablet of claim 103

relegiing e9a spresenal about e by BYeehief esid coatrehaalsheng poandry

ik@rm ng polynmer is a cellulose ether. 72 VWO
005/ 016318 PCT/ US2003/ 024700 105. The
nodi fi ed-rel ease tablet of claim 104 wherein said

cell,ul os m t he .group .consistin
1090 4P E B Felpast Tl oGl Brea B hetaw raid i s gptesda from
the @Bﬁﬁ cORdstinHf po R B%hﬁ%s{ew bAYEyc s alllGny combination
fied- release tablet of cl a|n1fb5 wher el n sal
thel'@%.ﬂlulose ether is ethyl «cellulose grade PR100. 107.
The nodified-rel ease tablet of claim72 wherein said
pl asticizer in said control- releasing coat is present

1105 r dMeah@lific®éléRe AbRY LT Salh 19 WakM sd pB&iGzer is a polyol.
control -rel easi ng

111.  The modified-release tablet of claim 110 wherein said polyol is polyethylene
glycol 1450.

112.  The modified-release tablet of claim 72 wherein said water-soluble polymer is
present from about 25% to about 50% by weight of said control-releasing coat dry
weight.

113.  The modified-release tablet of claim 112 wherein said water-soluble polymer is

present at about 43% by weight of said control-releasing coat dry weight.

73



coat dry weight. 108. The nodified-rel ease tablet of
claim 107 wherein said plasticizer is said control -
WO edosasidng) coat i s present at about 12% by wei BEit/Us£003/024700
said control -rel easing coat dry weight. 109. The
nodi fi ed-rel ease tablet of claim 108 wherein said
pl asticizer is selected from the group consisting of
114.pOITHe hfodi D r -
conbi nati on ﬁ%%ﬁﬁé%k@5ﬁﬁgﬁi#ﬁggh%gﬁt#ggﬁﬁg §§§§¥€3BP§¥“
seleied &Py the FOPWeesising afpolyvinydetridideee, hydmxypmpym .

1111 dified set bet of . cl.ai wher ei n
mettfykdeulle JRELLEST SIRTRE A% Selbinhlign Beter. e
nDdified release tablet of claim72 wherein said
r-sol ubl e pol present from about 25%to

is
115. abaF ﬁt HW)@%&Y%F@% blepef vslamjl Koviherein seisl watsi-srjullo @plyarey is
I g;é,h.o The nodified-rel ease tablet of claim 112
poy&ﬁg n said water-soluble polyner is present at
about 43% by wei ght of said control-releasing coat dry

'3 VIO 2005/ 016318 PCT/ US2003/ 024700 . 114, The
m)LdrH‘F P’é’&h tedriglease tablst ok clym 7 wheretthe Weighé gaingd pier

V]
MBS0 UOMRIROUTR 1 SENSEARDIL [T ALUR weighof
the dypcorgivedghtul ose, hydroxypropyl cel |l ul ose, and any

conbi nation thereof. 115. The nodified-rel ease tabl et

of claim 114 wherein said water-soluble polynmer is

117. POk indul fdr e Rhéekapiet oflclfim THHwRBRehithed 18l sas& ikl et
of claim72 wherein the wei ght gai ned after

appligpfian efdhe eentistl-relkesinmenat il frore beew 1Al oboul K% bymweight of the
oto about 30% of the weight of the dry core
dIYC%pé)wh]tgﬁt/lﬂ The nodified-rel ease tablet of claim 116
wherein the weight gained after application of the
control -rel easing coat is fromabout 13%to about 16%

118. by Themgefiedsrelepss tabletofcitin Wdivgkarein figwerghbeained after
apph'ﬁ’t?d de8fls 5@1{1:{5)?11% eﬁﬁ% &at ﬁffro%!l Al %%720}']\%)%[& 1% 1;ogi(:{)velght of the

wel ght gal ne ter ~ application o
dry coomweight.r el easi ng coat is from about 8%to about 10%
by weight of the dry core weight.

119.  The modified-release tablet of claim 117 wherein the weight gained after
application of the control-releasing coat is at about 15% by weight of the dry core weight.

120. The modified-release tablet of claim 118 wherein the weight gained after

application of the control-releasing coat is at about 9% by weight of the dry core weight.

121. The modified-release tablet of claim 71 wherein said enteric polymer is

methacrylic acid copolymer C.

122.  The modified-release tablet of claim 121 wherein the polymer is Eudragit® 130
D-55. |
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119. The nodified-rel ease tablet of claim 117 wherein
the wei ght gained after application of the
W@ o0 0d318 el easi ng coat i s at about 15% by wei BEit/Us£003/024700
the dry core weight. 120. The nodified-rel ease tabl et
of claim 118 wherein the wei ght gained after
application of the control-releasing coat is at about
12310 o AL b U ol 9 AcRIh suid bbrietk i geid moisture
bargertiesdlectabfrgmethe gup mehdisimigyofipolyats, drgenisastens pil€glye@des and
The %i fi.ed-rel ease tablet of claim 121 wherein the
any gopmp 1°P§heé?&§‘$agi t(r) L30 D-55. 74 WD 2005/ 016318
PCT/ US2003/ 024700 123. The nodified-rel ease tablet of

claim75 wherein said plasticizer in said noisture =
124p ar Fhiegnodifedetleasedeblétradelaithd 23 mhgreie 8gid piastieigergs a combination

ol yol s, .organi sters, oils/glycerides and any
Ofaglé’ﬁ%a} a ﬁt%ﬁ%?ﬁgfygg-f_ 124. The nodifi ed-rel ease tabl et
of claim 123 wherein said plasticizer is a conbination
of an 'oggani c ester and polyol. 125. The
1,

125y d e repdifigg-selsaseitaieteat clmd R4 whetern sy plasti¢izg-fognbination is

1250 e el | aefifizgogbinai
i R S T PR (s 4 oo PRARERONHT 226 e

nodi fi ed-rel ease tablet of claim125 wherein said

organi c ester is triet . 1d said polyol .is.
126poIgﬁlﬁtIH?‘Sg‘ﬁE‘TE}P%F@é?blﬂt@%!a@g% e ;or ?cr%?egés'séle_thyl
esteggﬁ%%crlrgifﬂg/t%{ﬁl JhR#id1 $#¢d per neation enhancer in

barrier 1s selected fromthe group
consi sting of silicon dioxide, colloidal silicon,
act.ose, .. raphi li.¢c pal ymers, ,sodi um.chl ori de, .
127, R S G S ST 1R T o SON PTG cplaneer in sad
moidtued BaTi¥ST ablettag foel hel RO stR{pYo fGAMdN G184 colloidal silicon,
thereof. 128. The nodified-rel ease tablet of claim 127

lactosee hpdrapkitic gohsrars apdiom dvgridecelpminim exide cepilogad glugunum
:129... A modi f] I e fsi.pg. £i) a core
xS TRE kP SR Ge T uRl TRl B ot
hydrochl ori de, polyvinyl alcohol, glyceryl behenate,
wher ei n sai d bupropion hydrochloride i.s present at .
128 o akhte mpdifigdueleasgAaplehofkimgHe 7 srhereie saie Pemeraionspiameer is
ﬂh&ﬁ&ﬁﬁﬁ@éyVinyl al cohol is present at about 3% by
wei ght of the core dry weight, and said glyceryl

behenate is present at about 3% by weight of each
129? © rX rrgordsfﬁe\:lg?}e%?atsé tablet comprising:
@@ a core comprising an effective amount of bupropion hydrochloride, polyvinyl
alcohol, glyceryl behenate, wherein said bupropion hydrochloride is present at least at
about 94% by weight of the core dry weight, said polyvinyl alcohol is present at about
3% by weight of the core dry weight, and said glyceryl behenate is present at about 3%
by weight of each core dry weight;
(i)  acontrol-releasing coat surrounding said core, said control-releasing coat
comprising ethyl cellulose grade PR 100, polyethylene glycol 1450, and
polyvinylpyrrolidone, wherein said ethyl cellulose grade PR 100 is present from about
45% to about 50% by weight of the control-releasing coating dry weight, said
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(ii) a control-rel easing coat surroundi ng said core,
said control -rel easing coat conprising ethyl
weeloslase grade PR 100, pol yet hyl ene gl ycol 1BGOUSZN3024700
pol yvi nyl pyrrol i done, wherein said ethyl cellulose
grade PR 100 is present from about 45%to about 50%
by wei ght of the control-releasing coating dry wei ght,
ol$&thHerddgIVE€d1 286438 LS a5 (5298 /\7@2%1 @0t
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releakiag eoat appliedintiont alifut 9% 1d 2O 159 by el 28 ST e di'?@elblet core;
applied is fromabout 9% to about 15% by wei ght of the
anddrytablet core; and (iii) a noisture barrier
(111)S urg &Hﬁ%@ gaﬁ‘ﬁk S f IR sald®lo ﬂ'gf-fégeagl?lgtcoa1]‘? 81 o TRhtS e Waier
barrier nprising ne acry I C acl opof yner,
congu‘lsygtrhglthwghcghgld obpdlly;‘.ﬁ@n polyetdylepe ghicdl B30, Ernsdhyl citrate and

i di,oxi.de, sai hacrylic aci
S e i SR oL “cTBVAY 1 Bisrah bl ous i by
| SHtshid td t
T e e
citrgie iigpresent atsahodt m%fbb’ oreght af sdié madstyreaitigrtdry wegght in a

t trate .t
proB3ABRbE ) Bl BieghyRBrds bbb Berh S 40 e stgon
diopite Ssqﬁéseﬁt ataPou 2525 ¥y Rei M bB8Hid Rloishdt baffr dbNBight, wherein
barrier dry weight, wherein the anount of the said

the gpunt pf shapsed m@rstlﬂg Biriss appdied ds promere tham abait 3t5% ob thedablet
dry% fabl et  dry weight; wherein said nodified-rel ease

tabT et is bioequival ent and exhibits a dissolution

pr Qf/]ildreinsandhn(bdlﬁéd-aéléa‘sé tabled i bidedududlént ab® vkhibfe 8 tiskdlBtion

pro B e DO ARG O S s R S By oL HIBHGS Gontent is
relefded! 6D aBE Ut deH RPN LB ?2@’ of e S@ﬁr@ﬂlﬁn {yﬁﬁ)rcflﬁpﬁg tofkent is

hour s, about 74%of t he b upr opion ori
relegssdt after abeut & lejues sbolitaHe (aﬁthebuprbpmn hi@rachblorigle contertss

h [ I
i A0 B0 o e B OB B LS P Hcn 9 Bl
confeaRiélsdseg: (i) a core conprising an effective anount

of bupropi on hydrochl oride and conventiona
excipients; (ii) a control-releasing coat surrounding

sai rol -rel easing coat conprising a
130mt1gp%8¥1f§eglr§%ﬁ§eje, t(‘{‘lﬁ)\/\f/a;ei Ccrm%jeslnhgeabl e filmform ng pol yner,

(i) a ploasd cah@Etyingddeffective amount of bupropion hydrochloride and

conventional excipients;

(i)  acontrol-releasing coat surrounding said core, said control-releasing coat
comprising a water-insoluble, water-permeable film-forming polymer, a plasticizer and a
water-soluble polymer; and

(iii)  amoisture barrier surrounding said control-releasing coat, said moisture barrier
comprising, methacrylic acid copolymer, polyethylene glycol 1450, triethyl citrate and
silicon dioxide, wherein said methacrylic acid copolymer is present at about 66% by

weight of said moisture barrier dry weight, said polyethylene glycol 1450 and triethyl
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wat er - sol ubl e polyner; and (iii) a noisture barrier
surroundi ng said control -rel easing coat, said noisture
W 2005061318 conpri si ng, nethacrylic acid copol yneeT/US2003/024700
pol yet hyl ene gl ycol 1450, triethyl citrate and
silicon dioxide, wherein said nethacrylic acid
copol yner is present at about 66% by weight of said
R R S e Ty
proppitioatod abent g masigriethyt cittbioue aidtRpartewpdlyhthyleie ghycdl 1450 and

.noi.sture barrier dry . wej in a. proporti.on qf about
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about 25% by wei ght of said noisture barrier dry
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bargier. ' i t.han ab . 5%.0of . th :

Cant B PR F R R et PR b e S8 moditica
reldasdiablet whebhdremiststad end patfedt itheee of sl sdnfididirdticatin the fasted

rel ease tabl et when admnistered to a patient in need
Stat&ﬂ’r%‘ﬂ%ﬁ %@m %‘t bypropte 1 thy blaqd plassiac betstesn ebeyrt dhayesand

u j [ : en about
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of the nodified-release tablet. 131. A
nodi fi ed-rel ease | et canprising: (i) a core
13100n‘6r"il%qqﬁ§£§;ﬁiea§?f%&%9@pﬁﬂﬁ mt of bupropion

() hyds esb E%Pﬁﬁn@ﬁﬁi BN JuBNGE LUKt (E;ﬂ%&hl&"iél& aridl

control -rel easing coat surroundi ng sai ore, said
conyeftanel exciliedsi ng coat conprising a water-insol uble
~wat ef - able filmformng .Qolymer., a pl.asiicizer
) o SR TRt s fine o8 it i oo fing g
confafsiriged watef-ireundiengate@p @It fidh=-fofhBEHoRenEORplasthddrd and a
noi sture barrier. conprising, nmethacrylic acid
watehpanslreplynissi apdt hyl ene gl ycol 1450, triethyl citrate
.. an . e A rvyi. .
GBSl B Qo e DO M Bl o
compisitgyl mgtﬂaaﬂyﬂib ﬁbildd:l‘opol\aﬁieg hlolyesiailehepdyaod 111506 @ﬂﬁhglbd‘@@btb and
... 145 triethy itrate | resent at about 10%
Slh%éli dg(pﬁe}a]%fwhrggqena s%/}g in&%lippé%w&ﬂcl @%ogglgprmrﬁpﬁnt pﬁabgut 68%%y
. £4i
weiPRQITRE AR s@fc BRAM dr )%%ﬂt,l%gd Oﬁé%hylsﬁé %1%&1 1480 ahe Hietityl

_ parts pol yethylene g sald silicon
citrafe esprezent &t ghouis I batweagit of s maisfuradagier doy wemhtlin a

profiSig bl o ricthd B et o by S50 Bnd
said%siBInQioxil R préfehest bt 2484 B weight of said moisture barrier dry weight

wherein the amount of the said moisture barrier applied is no more than about 2.5% of

the tablet dry weight,

wherein said modified-release tablet is bioequivalent and wherein said modified-
release tablet when adminis’Fered to a patient in need of such administration in the fasted
state provides a Cpax 0f bupropion in the blood plasma at about 5 hours (Tr.y) after

administration of the modified-release tablet.

132. A modified-release tablet comprising:
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wherein said nodified-rel ease tablet is bioequival ent
and wherein said nodified- rel ease tablet when
wa@wsnistered to a patient in need of such PCT/US2003/024700
adm nistration in the fasted state provides a Cmax of
bupropion in the blood plasm at about 5 hours (Tmax)
after admnistration of the nodified-rel ease tablet.
() 1320rtdmfisiottl-drRbeRsSSnbaf |o?Bu}gr9§TBB'h R@hlofile W
2005/ 016318 PCT/ US2003/ 024700 1) a core conprising
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| mformng polynmer, a plasticizer and
watgiatoditble prlymes aEéI ymer; and (iii) a noist ure barrier

(111) S ldrnlio%lcﬂldel %&%h&o&rﬁfﬁé@% (}1 Ec?ﬂheq‘ﬁilsfélre]%n%%a%at Scsi.%l rgngl}eS lgéf‘ﬁ

rrier I'C acCl
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O and trireth Citrate 1s pres about 10%
citrateisginesenf atabowt 1@% by weighbaf saidmoibtyre heirghtiryi weight in a

[ f t rt e Ci t te tq a 2
oroteoLanoy ot Biedhg eyt fosipby s e iRuFd Syl 1450 Fna
said i 1R6h Foxide RHESEMLat Ao Q@% bﬁv@e’i’gﬁb’ot"ﬁhﬂﬁhsﬁfre §§1‘ri‘é{r dry weight

noi sture barrier dry weight ~ wherein the anount of the

whegein éhermncstn@ pEthp anidinegistayspharaet dpgliedismormaorethan abiovoti2. 5% of
e tablet dry weight, wherein said
the%%%t/ eds %@r ease tablet is bioequival ent and wherein

s aihdreishid medificdatRasaababis ®iocghialeatiidwidreihedidBodified-
patient in need of such adm nistration in the fasted

rele%ﬁ@é@téetmlem adegnigtergdd® agrtignipn aprdonf suelhadmigistiagan bibgifasted
stateg@'ooﬂ{egb I%l%rog%?}%h)g%ﬁ)Qa%égb glghrlﬁtoﬁfg(% R%th ‘{jo &% a 0 n%/rnl in the

blocxdlqﬂ:hsyna’idi @bow sdames @) afechdmidistraigah ofd @aselaby poOo mgaibse of
dose once dail

de tab] 2 0
seid GYodi e oot vnrgwogi\w@%g@loaé%iﬂ%%t SR Ryt DEE dpafeice daily of
saidiBHiftd-rel3de b@? Egﬁhlfh'y chiekigasdidabl et conprising: (i)

a core conpri an” ef ectlve amount of bupropi on
hydrochl oride and conventional excipients; (ii) a

133.2%{#1{;@1%&@ g‘!?lg%g:tﬁ)getgg%tpnglur roundi ng said core, said

(1) acore comprising an effective amount of bupropion hydrochloride and
conventional excipients;

(i) a control-releasing coat surrounding said core, said control-releasing coat
comprising a water-insoluble water-permeable film-forming polymer, a plasticizer and a
water-soluble polymer; and

(i) a moisture barrier surrounding said control-releasing coat, said moisture barrier
comprising, methacrylic acid copolymer, polyethylene glycol 1450, triethyl citrate and
silicon dioxide, wherein said methacrylic acid copolymer is present at about 66% by

weight of said moisture barrier dry weight, said polyethylene glycol 1450 and triethyl
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conprising a water-insol ubl e water-perneabl e
filmformng polyner, a plasticizer and a
wowrisniesod ubl e pol yrmer; and (iii) a noisture bBCT/IU82003/024700
surroundi ng said control -rel easi ng coat, said noisture
barrier conprising, nethacrylic acid copol yner,
pol yet hyl ene gl ycol 1450, triethyl citrate and
citrtb g sregendlatabbtiel 0%9VB e iRight 98kAd E{Rﬁﬁﬁ%fb\éhie@ w@ ht in a
copol yner is present at about 66% by #;sal
Pfoﬁ’ﬁfﬁ@’@ of ebowh priitriedhyl ojfedtey b aboyh? @ampqlmthylleemglygwmp and

: Q16318 PCT/ US2003/ 024700
saldgs?l?&nad?gxﬁé ﬁjtéés%}rl]tt até?oﬁﬁ?gégﬁ)i&@lgg‘g ﬁieailg%’tm gqr g ﬁr weight
whengih $ieureola bfﬂrersardrmmmr@lbdmbﬂ’lap@he@ fsthbteqmrpibo@bg 8% of

1l part triethyl citrate to about 2 parts polyethyl ene
the ffégi‘y‘ﬁ’g and said silicon dioxide is present at

a%&en? Swiel YR dGRlea e taBRE 4 .tq%{‘}é[e%l &/h&%md&t}/d modified-

ight wherein the anount o e sald noilstu
relewrtableirwlzmm&rmmstesedto amatlenﬁlh anedbixuth ﬁdﬁ%mfatlohlmethe fasted

stai i £ Eiba Blaffin Gategne P AR BT PRRSPA bl P Tieia Figure 3A
aftef fdrBiakEratiabbes oM2eRI1340D ﬁigsdc%é 8dsdi@ nfdPRd. R Masd By bﬂ?@fﬁgn

of such admnistration in the fasted state exhibits a
hydsgiclowidp tabderer 6 ncEYit madsonsedpily of $ad modifiedpietsaseasupropion

hyd%QHWdéga&Eétgure 3A after adm nistration of a once

ng dose of said nodified-rel ease bupropion
hydrochlorlde tablet or a 2 x 150 ng dose once daily
of said nodified-rel ease bupropion hydrochloride
134téﬁm@@ﬁﬁigﬂﬁmﬁﬁﬁﬂﬁﬂpﬁﬁﬁwmgIease tabl et conprising: (i)

O o SIESEATRL AR SASF Y ARl S PR,

conmnbnailexmeieamsl ng coat surrounding said core, said
control -rel easi ng coat _ conpyising, a water-insoluble,

(i) wAPCERTQIaFItRIE e SYFRIGin %Pa;ﬁﬁ’é‘r"mﬁ"b’f%@m&"?@r
comgﬁﬁng a WRLShHs AR R P TRS e £ dfoﬁ*ﬂng)gp e %féﬁt‘f‘cize& and a

arrrer surrounding said contro -re sa
Watqmpbfomleolmpmnaed conpri sing, methacrylic acid

| yvet hyl. . gl 450 t.hyl trate
(i) B R e S i i e P eiom Srig oSt e
comPASAL MHEhadr§liPERE @csﬁomhexaﬁa%th%% @wcomsghfneq{yl %ﬁfa@e and
moi sture barrier dry wei ght, said polyethyiene gl ycol

silicqm dpxiglea herieit sjd meidierytie 301d§omlmms pacseatbat ubomcﬁﬁ)/bby
We1%ﬁ 89%{#&1 IBI(%S%%J %a It ?}}}J nggﬁ rs?r,lI %rg dﬁgrle&et é'l{ﬂS(? %BlotH‘Fthéd
citrapsis tpSesBﬂli af abdut |1e%%}g¢’vy1gﬁi oflshbmanehre barrier dry weight in a
proportion of about 1 part triethyl citrate to about 2 parts polyethylene glycol 1450 and
said silicon dioxide is present at about 25% by weight of said moisture barrier dry weight
wherein the amount of the said moisture barrier applied is no more than about 2.5% of
the tablet dry weight,

wherein said modified-release tablet is bioequivalent and wherein said modified-
release tablet when administered to a patient in need of such administration in the fasted
state exhibits an AUC.y) for bupropion from about 800 ng.hr/ml to about 2850 ng.hr/ml

after administration of a once daily 300 mg dose of said modified-release bupropion
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said silicon dioxide is present at about 25% by wei ght
of said noisture barrier dry weight wherein the
wa@prmaniedod the said noisture barrier applied i BCHUSI003/624700
than about 2.5%of the tablet dry weight, wherein
said nodi fied-rel ease tablet is bioequivalent and
wherein said nodified- rel ease tablet when
hyd oS It 0r 9, 1 0k e ol RS ot g relcase bupropion
hydwidhlooide Yabileir bupr opi on from about 800 ng. hr/m to
about 2850 ng.hr/m after admnistration of a once
daily 300 ng dose of said nodified-rel ease bupropion
13573 NQi2R054R16IIARERIHSRRO3/ 024700 hydr ochl or i de
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6 lesfilmformng polynmer, a plasticizer
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saiddilinoncidoide isrmzessnt atabowR§ i by vwighi ofwsidmoisgire bagrigr dry weight,

noi st ure barci.er. _dry weight . N1 0
e e o R
the ABRYEr2wo¥hQf the tablet dry weight, wherein said

nodi fi ed-rel ease tabl et js, hioequival en nd, wheyein.

o AT 8716 PR 19ceeleasseiablehisduoRHBRIA AR Bereineid odified-

t.] ' cad. i-ni ' it :
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Y L e e e

hyd S}élr%%? ggﬂ;e’c%’%@ PEmB b0l @Ay 8 5Rd kfddestd RlagsBupropion

hydrochloride tablet.

136. A modified-release tablet comprising:

(i) acore comprising an effective amount of bupropion hydrochloride and
conventional excipients;

(i) a control-releasing coat surrounding said core, said control-releasing coat
comprising a water-insoluble water-permeable film-forming polymer, a plasticizer and a

water-soluble polymer, and
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hydrochl oride tablet. 136. A nodified-release tabl et

conprising: (i) a core conprising an effective anount
wo@Roobpiepi on hydrochl ori de and conventi onal PCT/US2003/024700

exci pients; (ii) a control-rel easing coat surroundi ng

said core, said control-releasing coat conprising a

wat er -i nsol ubl e water-perneable filmform ng pol yner,
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2005/ 016318 PCT/ US2003/ 024700 (1ii) a moi st ur e
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whe iﬁe@n%nt@?ﬁ?eﬁﬂ d relsBebarrigsapnhd mogwreotha%ab%f 2.5% of

thefggléhfy@e%gfrl er dry weight, wherein the anount of
he sdid I'sture barrier applied is no nore than

alychereir sﬁ@l/omﬁdlﬁ«tdamldaa@tabtet whhyn admgikterediaea ixnl Yang dose once

modi 1 I I t d 2 5
a3 BB B35 HOPLP 050 RSB BB Ry § s
stat® & Hidfuivalerl €SBy Rin@yWelbagii@yret ration in the fasted

state I's bioequivalent to Zyban(r)/Wellbutrin(r)SR

137. A nodified-rel ease tablet conprising: (i) a core

c n.ef i mount of bupropi on
137h %gﬁ'locﬁeﬂ%e ase ta dl%f: %061){ qlsﬂ}

e an 5 onal excipients; (ii) a

@ c @rmr@émmlﬁise@gsam@f&aaé auinit@f baprogiondiydrabldidesad d
control -rel easing coat conprising a water-insol uble
conygrtepeksaciiemte filmform ng pol ymer, a plasticizer

(ii) a%‘%oﬁtrol\"@ie%mg Qbﬁf@hﬁo%&ﬂ%ﬁﬁd c&@ Aol d[ EdnbroRrdlPsiic o8t

barrier surrotndi ng sai ntrol-rel easing coat,, said
compoisBigLareatbainsolkable waeppdrsicads fitretfiacing pbhynee; ajplast1c1zer and a

copol.ynmer, pol yet hyl ene glycol 1450, triethyl citrate
Watﬁrﬁ%?u ?P?Q’Hﬁ? d%lgxi de, wherein said methacrylic acid
(iii)C ARASIVHIERS bdrﬁelpéhﬁ%ﬁﬂ&mggal@ Q@I%Ifol-@@loé% % ccya?' sgﬂf m6fstu¥@balrier

noi sture barrier dry weight, said yethyl ene glycol

compaishgamethaetydic lagid copolymer, polyethylene glycol 1450, triethyl citrate and
silicon dioxide, wherein said methacrylic acid copolymer is present at about 66% by
weight of said moisture barrier dry weight, said polyethylene glycol 1450 and triethyl
citrate is present at about 10% by weight of said moisture barrier dry weight in a
proportion of about 1 part triethyl citrate to about 2 parts polyethylene glycol 1450 and
said silicon dioxide is present at about 25% by weight of said moisture barrier dry weight,
wherein the amount of the said moisture barrier applied is no more than about 2.5% of
the tablet dry weight;

wherein said modified-release tablet administered as a 2 x 150 mg dose once daily or
a 300 mg dose administered once daily to a patient in need of such administration does not

exhibit a food effect.
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citrate is present at about 10% by wei ght of said
noi sture barrier dry weight in a proportion of about
wa2anie3ts i ethyl citrate to about 2 parts pol yreTysmng024700
gl ycol 1450 and said silicon dioxide is present at
about 25% by wei ght of said noisture barrier dry
wei ght, wherein the anmount of the said noisture
barrier applied is no nore than about 2.5% of the
tabl et dry weight; wherein said nodified-rel ease
138; gomedifiedriclenss tebleticamsprisii®z: x 150 ng dose once daily or
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Fig@@dgini stration in the fasted or fed state exhibits
nmean pl asna concentration-time curves as shown in
Figure 4A. 139. A nodified-rel ease tablet conprising:
(1)) a.core .conpri,sing an. effective anount of bupropion
139h§§0q;1%%1ﬁf3ci-lr?laaesg§%b&et cognpnsmg.

(i) acore comprising an effective amount of bupropion hydrochloride and

conventional excipients;

(ii) a control-releasing coat surrounding said core, said control-releasing coat
comprising a water-insoluble water-permeable film-forming polymer, a plasticizer and a
water-soluble polymer, and

(i) amoisture barrier surrounding said control-releasing coat, said moisture barrier
comprising, methacrylic acid copolymer, polyethylene glycol 1450, triethyl citrate and
silicon dioxide, wherein said methacrylic acid copolymer is present at about 66% by

weight of said moisture barrier dry weight, said polyethylene glycol 1450 and triethyl
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conventional excipients; (ii) a control-releasing coat
surroundi ng said core, said control -rel easi ng coat
w@eoupoiEsisg a wat er-i nsol ubl e wat er - per neabl e PCT/US2003/024700
filmform ng polyner, a plasticizer and a
wat er - sol ubl e polynmer, and (iii) a noisture barrier
surroundi ng said control-rel easing coat, said noisture
c1tr£’(@F§ r&dent Etoﬂigﬁ BRDy v&@%}n%%éih h{blﬁﬁﬂed)aﬁ%%y %fght ina
et hyl ene g ycol 145 triethyl citrate and
proporhon ohateiub X ipele trigthelr adirate aaahbun%phﬂas:pqlwtbylane glycol 1450 and

t  at id .
o R LRy AP 500 B S A i,
wh&élﬁ%@ﬂﬁoﬁr[t'oﬂﬁé\’slald B3isWE BAGSY &bhidd & RGhokIRY Bk 4 500 of
citrate is present at about 10% by wei ght of said
the tﬁbﬂ%ﬁwwelﬁhﬁ ier dry weight in a proportion of about
%rg%ln ti%rilg %Ilohdx%efregeagé l.eab?e.? g’%glg g(?lg%l%%rela §.S Q %by ﬁ{%]égs? Bﬁce

da11§b@ u?aﬂ&ﬁ’qmuee\&mfghéh adminatrdtioinsthel f&telda;tatd: ﬂ;rblﬁhfcynvalent to
wherein the anount of .the said noi sture

Welland tallsiy adspinisiered | o8 medhdhHNREDY 898 of  t he

tabl et dry weight, wherein said nodified-rel ease
tabl et when adm ni stered as a 300 ng dose once daily
140t A modiiddenleasatableecbmprissagch admi ni stration in the

. fasted state is b'o U|val ent to

() { 208} PRI & TS SEOSHO T POPIR 1@5%!%951 f%ﬁ@

condbRicRal dthierfs;m0di fi ed-rel ease tabl et conprising: (i)
a core conprising an effective amount of bupr opi on

(ii) hyadootrbl-widadimganat sugronwding sadd adrecsedd mrémlﬁele@lilg cogt

control-releas coat surr [
corgigiitech V&1 BRI Faat PSR Por e ke P e Bz nd o
Wat\éﬁ@&ﬁbl@@bfyﬁﬁgblagldfl I mformng polyner, a plasticizer

and a wafer-soluble pol ymer, and (iii) a noisture

@i aarmoléWresbﬁm@quugdl@a|S@|td@@ﬁ1wlmelea@n& sedtnyidmatsturg agier

ur r Si [
cof s BB S RER S s SRR Sy i
sﬂlcaﬁhcﬁloﬁdé iveieiflisgidintkghactier Ridicapal yineres piesent Iat gboat 66 by
copol yner is present at about 66%

welﬁbﬁ aftsaideneisiurg arrigh §ry\iesi gt Sal%mlwetgﬂﬁ%mgliéfg 4) ngfié,‘ i&%?thyl
mtr\%t\é?ég)%l?s&g)%a Ab%gt‘l/é%b &élgig%f'séid% SERtbaRl r@9%1g11@1{9 by

nmoi sture-barrier ry wei ght 1n a
proportipnof ateout d)fpaathriemyllcmam to srdue Ipgits polyethylene glyabblA502nd

S UL S 50 B0 BRSSPy weas,
whéRinhe! ﬁﬁoﬁ’@crd'f G safld %10W¥Br8 Bhrrier applied is no more than about 2.5% of
the tablet dry weight,

wherein said modified-release tablet when administered as a 300 mg dose once
daily to a patient in need of such administration in the fasted state is bioequivalent to

Zyban® administered 1 x 150 mg twice daily (b.i.d.) at steady state.
141. A modified-release tablet comprising:

(i) acore comprising an effective amount of bupropion hydrochloride and

conventional excipients;
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wherein the amount of the said noisture barrier

applied is no nore than about 2.5%of the tablet dry
wawrioghtesiher ei n sai d nodi fied-rel ease tabl et PEEIS2003/024700

adm ni stered as a 300 ng dose once daily to a patient

in need of such adninistration in the fasted state is

bi oequi valent to Zyban(r) adm nistered 1 x 150 ngy

(i) r?o%ﬂnrrpﬂ todintgoh SinbpBling S Py ld Squoticieing con

com 4 YhREiIABISId Vet YemRabl ﬂllmoﬁ)n’ﬁmgrpbwmﬂ a plasticizer and a
ydr ochl ori de and conventional excipients; 83 WO
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compYiRy, niteidreakl delcf ¢dpﬁi}fn®a“rmcrlgetbﬂb1}mgycold4@03@@&0’1 gigrate and

and a water-sol ubl

slicambieKide. Surrio Ak Mg by b S borstimpenis atsery T gt 68 by
we1g@? bisﬁtayc{ RoRAIE b Fy i E&W&@Sﬂr 5‘%% PBI?Et'B Teh¥ biyeoRT4 39 and triethyl

e triethyl citrate
mtra&fld preseﬂtlat: aifbuﬂ i10%i hj/ewelghtm’fsalld m@lﬁf@lffrﬂaetrhwy Iweighidn g

PronRBIRg PR AR O o < aie R AL A o SR gt TR and

said sf %4159?1 aﬁq derib ﬁfe@éﬂt at Sdut 249 blysweﬁglﬁscﬂ' @hld&ﬁOléﬂuﬁﬂJbarﬂlélO,drpwelght
sald noisture barrier dry |

whemtmﬂn@ ratnocunt afthebaidmoistyg berrier |aEW1FF3¢i is 8p pROIE éhap&%%%é%?f

poI thyl ene glycol 1450 and said silicon
thetgglag((?ra %h%’present at about 25% by wei ght of said

Mph &l Be BRfidtinR@ cofie)t e @hdre thantaboei 014 5 saibiahtet when stored
the said noisture barrier asgllled is nore than

at 48560t 2°CF7 BIRBf+ SYaRd inan epen g e\ﬁ@r@bﬂu &¥%in the

nmoi sture content is no nore than about 0.4 %in said
tabl et when stored at 40C 2C 75%H. 5%:H in an open
142 diashodifit@seledzo tbld@otpyising142. A nDdl fied-rel ease

() amSumeoBPIBERBFAIYA ek bR ah By Beoutt PEfal

Con\‘?gﬁﬁggﬂ%%ﬁl {Gl i) a control-rel easi ng coat surroundi ng
core, said control-rel easing coat conprjsing a
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comgriRgE a0t B R e ST RUOR G L e B el gt nd
wat&Odiubl SFdIgmER R4 Ur e barri er

(iii) a moisture barrier surrounding said control-releasing coat, said moisture barrier
comprising, methacrylic acid copolymer, pblyethylene glycol 1450, triethyl citrate and
silicon dioxide, wherein said methacrylic acid copolymer is present at about 66% by
weight of said moisture barrier dry weight, said polyethylene glycol 1450 and triethyl
_citrate is present at about 10% by weight of said moisture barrier dry weight in a
proportion of about 1 part triethyl citrate to about 2 parts polyethylene glycol 1450 and
said silicon dioxide is present at about 25% by weight of said moisture barrier dry weight,
wherein the amount of the said moisture barrier applied is no more than about 2.5% of

the tablet dry weight,
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conprising, methacrylic acid copolyner, polyethyl ene

gl ycol 1450, triethyl citrate and silicon dioxide,
wob@seiasisai d net hacrylic acid copol ymer is prBSENS2083/024700

about 66% by weight of said noisture barrier dry

wei ght, said pol yethyl ene glycol 1450 and tri et hyl

citrate is present at about 10% by wei ght of said

Movlskdif €aib aA0]étRonEhing AMasttboli v B4 uﬂdé%@é&'eﬁ'b% roplorfbout

1 part triethyl citrate to about 2 parts polyethyl ene
hydgpcplapide pispsiattae faral2menths eoRoui 2HC e (45 E0B Hon b R
about 25% by wei ght of said nD|sture barrier dry

143We['hg Mblet o%ﬁ@QQZ%rQHQMm dt cggt‘ém% al % %‘}'b%\&t%?%/ﬂ undegraded

barrier app i's no nore T
buptrepidrehydioghlovidegifter sBdagd@o20MbALE 3L oRCTF ISR 0AI602RTDO
50, erein said tablet contains at |east about 95%

“Ondegr aded bupropi on hydrochl oride after storage for
12 nonths at about 25C 2C/ 60%:H 5% RH. 143. The

1441 aibk edbl@forelath MU 4eheyi8 58l PabdicEnthRAR |a?fea§;cod'%ﬁ’t' 988, gﬁdegraded
| east about 97% undegraded bupropion hydr ochl ori

bupggpiy hyslreghdgriderasier stpragsdemi? monthd ailabonbZ5 C2E2 KUGFWIRH +
A H 144. The tablet of claim 142 wherein said tabl et
contains at |east about 98% undegraded bupropion
hydr ochl ori de after storage for 12 nonths at about 25C
1452 The @R of cRURHI42 Mﬁrelﬁ'bned tabldt ebntains at Rhdnabdt 96 uRdd3raded
sald t%g%: contains at |east about 99@6%nde%)aded
GEisr Sprage forr kigponthyatabeut By Cro2 ol B Ha
5%Igllqput 25C 1 20/ 609%RH  59%RH. 146. A nodified-rel ease
tabl et conprising: (i) a core conprising an effective
anmount of bupropion hydrochloride and conventiona
146eﬁdmpméndgde#Eﬂﬂﬂaxmcntwm@ rel easing coat surroundlng

sai d ntrol-rele coat ri si

O b R R T
cmﬂ%nﬁbﬂﬁbk&p%ﬁm and a water-sol uble polyner, and (|||)
a noisture barrier surroundi ng said control -rel easi ng

(i) cagentralaplgasing eealseremndingseid eappsaidsiontol-reieasingcpiti ¢

conf P E RSN St MEBhd S0l o
wataeothbbopdlmerend s present at about 66% by wei ght of

sai d r{m }gure barri er drc}/ said Pol yet hyl ene
(111)999@651 urg begies SWreyndin s contro releasmg coat, said moisture barrier

comprising, methacrylic acid copolymer, polyethylene glycol 1450, triethyl citrate and
silicon dioxide, wherein said methacrylic acid copolymer is present at about 66% by
weight of said moisture barrier dry weight, said polyethylene glycol 1450 and triethyl
citrate is present at about 10% by weight of said moisture barrier dry weight in a
proportion of about 1 part triethyl citrate to about 2 parts polyethylene glycol 1450 and
said silicon dioxide is present at about 25% by weight of said moisture barrier dry weight,
wherein the amount of the said moisture barrier applied is no more than about 2.5% of
the tablet dry weight,

wherein the moisture content is no more than about 1% in said tablet when stored at

40°C £ 2°C/75%RH + 5%RH after storage for about 6 months.
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citrate is present at about 10% by wei ght of said

noi sture barrier dry weight in a proportion of about
wa2anie3ts i ethyl citrate to about 2 parts pol yreTysmng024700

gl ycol 1450 and said silicon dioxide is present at

about 25% by wei ght of said noisture barrier dry

wei ght, wherein the anmount of the said noisture

14703 fiodifi PRl daghabRt BmPpiey: t han about 2.5%of the
tabl et dry weight, wherein the noisture content is no

(i) rrreere eramprisiegien affedive awain of Abprepiontodrathbore aatl  40C
congéy& ?1 H . S%RH after storage for about 6 nonths. 85 WO
151 T/ US2003/ 024700  147. A nodi i ed-rel ease
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(ii)a aphaisturechader ambuadinpaiié costedlubleasipptoatsaid @bite birtier

a noi sture barrier surroundin id control -rel easi ng
compgising, %T@CB%F%@%PWF&P yegyi%aelgémél r’r%ttlﬁ%ﬂeylwmraée and
silicRal Ho:G P %ﬁé?é?ﬁ sale AericRic-eR &&hféﬂ{ }ng ent bf Sy 56% bé/

citrate and 1 con dioxide, rret hacry
weiglgiof S@dpnd)lyﬂtlm‘ barseq:rhgs;@n’ght,aaaldambyﬁthﬁ&% glycolviléﬁg lahd trfethyl
er dr sai,d pol yet ene
citrff haPoen bR AS bE by of i st bap%gé%f R B
propdfooys Aiug h})aﬁ ftn&ﬁyldntiﬂlé & abofit @Eéﬂ’td }%1%/ %’leﬂ‘@ b9B41 1480 %nd

proportlon 0 about art triet t 0 "about
saidisaliqos d@@ﬂ@@tswﬁs&nbat@bywtcaSVahzﬁwemhdof sa&d vhossiture bamier dry welght,

d sent, a ut .25%
Whe?hé@lﬁﬁ ua?[réé%a?)? ﬁlg I y&\%fguf o prTicT W§¥% Sﬁlogfﬁgregﬁi}h?aﬂo%? 5% of
the tabket 88/ wleighi, St ure barrier appl | ed is no nore than
about ' 2.5%of the tablet dry ght, wherein said

t AtheEsn g fablet sontpins @akp@st@b@ut%%%dmw@gd huprgpion

BRSNSl sl e aenci et we

147 wherein said tablet contains at | east about 97%
148uiite tabdad ©f clabn 143 pilereimyeid Gbledt oontdias af keest abbmtr%gfemﬂdngraded

bup i e i Ay SOrE £ 15 10O b ELAPPB POt 2 GO ARH

59p@ast about 98% undegraded bupropion hydrochl oride
after storage for 18 nonths at about 25C 2C/ 60%=:H

149. The tablet of claim 147 wherein said tablet contains at least about 98% undegraded
bupropion hydrochloride after storage for 18 months at about 25°C = 2°C/60%RH =
5%RH.

150. The tablet of claim 147 wherein said tablet contains at least about 99% undegraded
bupropion hydrochloride after storage for 18 months at about 25°C % 2°C/60%RH =+
5%RH.
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5RH. 150. The tablet of claim 147 wherein said tablet

contains at |east about 99% undegraded bupropion
whyasoodsiori de after storage for 18 nont hs at BODUS2085Q4700

2C/ 609%%:H 5%H. 86 WD 2005/016318 PCT/ US2003/ 024700

151. The nodified-rel ease tablet of clains 18, 30, 36,

41, 46, 52, 56, 60, 66, 69, 71, 90, 101, 108, 112,

1511me nvdifléilreldle tableebLdiRinAIs 30,530, a1, 40080 356)%0.16¢) 69971 90,
pi on hydrochl oride. 152. The nodified-rél easé

101108, 402, G900 4im) 506 Wheein i st corgaing 550 51 o160propbm
90, 102, 108, 113, 120, or 141-150, wherein
hydl%%hlgz&aabl et contains 300 ng of bupropion
hydrochl oride. 153. A nodified-rel ease tablet

1520 38P 514 %ggewgq'%%ﬁpg?{)g(ggﬁgggugi D320, 53035, 00,40, 69,71, 90,
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control’-rel easing ¢oat surroun Ing sard co
hydwoghloride- r el easi ng coat conprising about 12 ng et hyl

cel lul ose grade PR 100, about 3 ngy pol yethyl ene glyco

1450, and about 9 ng pol yvi nyl pyrrolidone, wherein

153 ab@ufnoaﬁieﬁﬁeléﬁsétﬁﬁeﬁ&ﬁﬁﬂrﬁingr el easing coat is applied
onto said core; and (iii) noi sture barrier

D) sumcormennmyisies shovb bt mg of bumaplonglydmhlor@a; abonb$.8 g e

[, C bou ng net hacrylic acid
pobgﬂéﬂ%§ﬁ%? ﬁﬁ@% %Hﬁgg B%F?@thlene gl ycol 1450,
(i) abawbnfol2Z1daBing fcbﬁtshﬁburﬁhﬁ%ﬁﬁ@ccﬂfe Gsa@D&utitrol rel dasiy coat

silicon dioxide, wherein out of the noi sture

compgsipg apoytd 24pg pibykoediutase gwée E8nt40p DG Pang pelycbilsne dlycol
145 (%%5& %boxﬁ%ﬁ{ﬂ‘é&% dﬂ/ ep;ﬁll %d Fe‘?n 51?(1 £33 ?né 81b|2h1§ E?llétf'o% lE%IF%atsmg

i oequi val e |sso |on profi
coatuma;iplmﬂtoato ahbcﬂre,&nﬂours about 5% of the bupropion
ydr ochl oride conten(;{ rel eased after about. 4

() o SO S AOR A S BPIUALAFcRNRE erahi 81 mgisture barrier
|
comglffiﬁ%l% Bbout $t.6 fBRARK! gyllcaé‘cfc?é g@h’% SAPous ’mgg(flzgcg%lgr{& glycol

e bupropion hydrochlorid htent is
145G abowutfG. 2 mghdethylldtrite and abot [ §8sng kidinombioutded@herein dboet 7

e QB! BB B e A0 b P G

g gg?{lljltéfei% §tgd Al Aified3QRasHtaPbt RBRSQRIvVARNINMEH SGIMiRd HEsolution
profile such that after about 2 hours about 5% of the bupropion hydrochloride content is
released, after about 4 hours, about 32% of the bupropion hydrochloride content is
released, after about 8 hours, about 74% of the bupropion hydrochloride content is
released and after about 16 hours no less than about 99% of the bupropion hydrochloride

content is released.

154. A modified-release tablet comprising:

1) a core comprising about 300 mg of bupropion hydrochloride, about 10.6 mg
polyvinyl alcohol, about 9.4 mg glyceryl behenate;

(i)  acontrol-releasing coat surrounding said core, said control-releasing coat

comprising about 13.1 mg ethyl cellulose grade PR 100, about 3.6 mg polyethylene
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pol yvi nyl al cohol, about 9.4 ng gl yceryl behenate;

(ii) a control-rel easing coat surrounding said core,
w@aiod/oosms r ol -rel easi ng coat conpri si ng about PABUS2008/024700

et hyl cellul ose grade PR 100, about 3.6 ngy

pol yet hyl ene 87 WO 2005/016318 PCT/ US2003/ 024700

glycol 1450, and 12.4 ng pol yvinyl pyrrolidone, wherein

glycabd4fi0, 28d 14 eig pd1gviapBYirelidoncS BRI UboEPRS moSFARPLInEd]
onto sajd core; and (11i) a noisture barrier
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(0] € Nnol sture
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