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produce stinulant-like effects in humans at clinically prescribed doses.
I'ts structiEkDHOEBEYNVENE#ENes that of diethylpropion and it is related to

phenyl et h | ne I i ted as (f.L-1-(3-c¢ ophenyl )-2-1.(1, 1-
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neur ochem cal nechani sm of the antidepressant effect of bupropion is not
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[0003] The neurochemical mechanism of the antidepressant effect of bupropion is
not well known. Bupropion does not inhibit monoamine oxidase. Bupropion affects
chemicals within the brain that nerves use to send messages to each other. These
chemical messengers are called neurotransmitters, The neurotransmitters that are
released by nerves are taken up again by the nerves that release them for reuse (This is
referred to as reuptake). Many experts believe that depression is caused by an imbalance
among the amounts of neurotransmitters that are released. 1t is believed that bupropion
works by inhibiting the reuptake of the neurotransmitters dopamine, serotonin, and
norepinephrine, an action which results in more dopamine, serotonin, and norepinephrine
m.ade available to transmit messages to other nerves. Accordingly, bupropion is unique
in that its major effect is on dopamine, an effect, which is not shared by the SSRIs (e.g.
paroxetine (Paxil®), flnoxetine (Prozac®), sertraline (Zoloft®)) or the tricyclic
antidepressants or TCAs (e.g. amitriptyline (Elavil®), imipramine (Tofranil®),
desipramine (Norpramin®}).



[0004] Wellbutrin(r) and Wellbutrin(r) SR are used for the managenent of
depr essi onw 2g‘i;(@anfl)r) has been approved as an aid to patients wanting to
qui t snoki 3%t r i n(r), the immed ate rel ease f orBEIVER2003/924500
bupropion, is dosed three tinmes a day, preferably wth 6 or nore hours in
bet ween doses. For patients requiring nore that 300 ng bupropion a day,
each dose shoul d not exceed 150 ng. This requires admnistration of the

t abl et s d40004past Wellbutnip® and Fégllbnirtni® SR ateamed fof theomamgemeniet de@essdoses. The

I medi at e fornmulation.r Its.in nore than a.75%rel ease of the
bupr opi o?xb%%%ﬁ%ﬁbeeeng?pgg‘é%u %‘Bﬁldﬁéﬁﬁtéenltﬁww%ﬁ& %‘59%?%‘?995, C@H‘gmb e of the
mej or si diee ieihieiidts reddasdivphoiianefapropiae & dobel thive e adapfpréfeiaBlyr €s, whi ch
in part gﬂﬁ}eﬁars to, be Stfaé)n | y, assqciated with the i nmedi ate rel ease of the
bupr opi o oF Taere hoyrs in hetwhgrrdnses. Hpr patiestsrequiviegmpes a0 mg oduct s were
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products are dosed tw ce daily. | neral, patient conpliance is a
probl em whe tablatsait teastiddingestaivlay withptleast 4chouraih betpicen desss.nGhe iaghetiate and i s

especi al | r.ebl emat | | ol Ndi Vi |s.. Wil e ust ai ned rel ease
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conpl i ancissolutiexn Media isibout 43 mamidspandione bhe nsdjorpidefeffetty of beprelsich Ag r egi men
and further _inproving, patient adherence to the dosing reginmen. The

devel opnefEn B meiiener ofseRHres.SYhith @ NIHEBPHE tPype Asenaly adocialfd ¥4k thiupr opi on

formul at i medaty e FhARpRPER ihfd tﬂé‘é:?s_ﬁfnt. . AccoREAY, seiahéd Regsd el ease tabl et
fornms of bupropion have been’described in the prior art. US Pat. No.

4, 687, 660@ratiusts wssedevglopedbiogvoiddherndidaficenf seipwes rthesustained relgasswhere the core
conpri se?r‘pdﬁgtrs%pé goge@%ggé)&hlg,ori de together with excipient(s) and optionally
an osnotic enhanci ng ageﬁ? and where the coating conprises a

wat er - i n4@005p| e, Invgrheral, ppisnieaiyants is mpkebiem ngthpoddyrdony thatabquas acel | ul ose
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U.S. Pat. Nos. 5,358,970 and 5,427,798 describe a sustained rel ease

f or mul at icompb#nceythereps il mow ferchirtherisiuplifiiog theolosingregimen swhiighergy. The term
matrix r rs to.a.t re.l: i ' ?B ypi ent that
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descri bedodhy ' M siRane reteaseabiSt Torsas ot Bptopion bace been described in the prior

art. U.8. Pat, No. 4,687,660 discloses a tablet formed of a core and a coating, where the

core comprises bupropion hydrochloride together with excipient(s) and optionally an
osmotic ephancing agent and where the coating comprises a water-insoluble, water-
permeable film-forming polymer (such as cellulose acetate), a pore-forming agent (such
as impalpable lactose and sodium carbonate), and optionally a so-called water-
permeability enhancing agent (such as polyethylene glycol) and again optionally a
plasticizer.

[0007] U.S. Pat. Nos. 5,358,970 and 5,427,798 describe a sustained release
formulation of bupEopion hydrochloride based on matrix technology. The term matrix
refers to a tablet where the drug is embedded in an excipient that makes a non-
disintegrating core called a matrix. Drug diffusion occurs through this core. As bupropion

hydrochloride is unstable, the product described in the above two patents requires a



WO 2005/ 016318 PCTI US2003/ 024700 stabilizer to achieve sufficient
stability. This stabilizer is an acidic conpound, preferably cysteine

hydr ochl or V@&%5P&18mj or di sadvant age of matrix syst eNEPATUS2DME0247bey
generally display a first order release profile. That is, initially drug
particles located at the surface of the tablet wll be di ssol ved and drug
released rapidly. Thereafter, drug particles at successively increasing

di st ancestabilizan tolachisve fufifeient stabiiey. ffthS@bilimﬁbabecidicszsmbumdl prederablel eased by

di ffusion,.n t r of. the tabl et. s, the |ffu5|on
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obt ai ned ra} her t @E)ﬁ;adéfl r 4 order _release profile. Zero order rel ease

syst em prodHedad ssplveq andedryg relpased rppidlys Jheisoler, drug patticlesdt peri od of
time. It su&:esweqiyﬂaeaﬁﬁg li¥tah Q5 ﬁ@ﬁfm&swawoﬁdaewbwe%ﬁbé m*gszﬁve%ﬁnhhat const ant

bl ood levels of The active drug conpounds can be nmaintained with fewer
doses. [G@@@deﬁsdﬁﬁlsl@ﬁtmﬂl@POE?SBB@esmnmﬂlmﬁﬁhéﬁhu&ﬁhdﬂdﬁlbﬂbncat|on No. WO
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hydr ochl dhdtdeemtorderdi héa‘rmemtm@ﬂrel@s&pmﬁlnih abiaimed rﬂlﬁermlﬁid ﬁh’lﬁt dr&erC oated to

rel ease the dru at_a pH correspondin .ho about 4. 8@?nd | ower. The release
Bt i

of the dreiGESF P HfEo st FeltastRYsism HBYifesaconsiant aie of dErsloa e OlF d n t he
upper G defiﬁéﬁcﬂenoa- BPtn’%hﬁrls 228 pHAGHE Todra Rl AtE bfor! IILRRL S8l tafcdnSlafi@se the

le
drug at a pH 7 and above. #’ he rel ease  of bupropion fromthis popul ation
is expectbéwdtlwalfdt,f@he Jotive farg|compeunds cany beomaintaingd with fewendsises. shown, t he

relatlve vai n terns of
C. ratio @?\@?onl 951?6 7111 |{ ?rqo’?éésrgryé%g%g é\%?f)rh&()%m% cgﬁoﬁo ﬁg%bﬁéor%{%%(darrpl e
shown, t lparpostediyideseribeoaome|datdy tapkyle ﬁfnnhlanommthmwbpoﬁ;mmne ofcoatesl only 48%

and 59%in, ter nd AUCO. he r s further, descri be
T ot e bt of it fcege bR e ot SR, 0B BETAOR. wn on
pur port ede;seme@sSlu lcbatwtoafefehgettﬁ@mgﬁm pH 6éttdspohdiivg abmtmoa/ﬁmqs&zexofmtehe
buprop| on rel ease. Based on the nean plasna concentration- tinme profile

shown i n relpygapéthesirgg fom this pepwdation oé pelletsris experted tasoqeur intheippey Ghppar ent  t hat
the intr u%gf’cltﬂe%ﬁle? Eoé&iﬁm‘ﬁ%??@ﬁe‘?ﬁf zfté&’t% r&@ésl ‘?ﬁ ddlf@?w agplégﬁ’?' Lx&d v@ once

dai l'y bioequi'valen erence
nei t her dite reltast bEbupwopioe fremehis @epulﬂroaseeﬂpean& todsaegr mtmd:)lowet Gl tiaxtta [ 000 9]

Stabi | | zdF M HRRICDOBE 6 FUS B NG ke LD 418 o7 oBBRBYSt  ng
essent i alih Yerff oPORL PRoQRd oﬂM@@?ﬁB't&fds@?AlEg% ARSI HPsbtiRer brdidieant; and a
coating conprising a water-insol uble

shown, the relative bioavailability of bupropmn to Zyban® was only 48% and 59% in

terms of Crex and AUCq.ine. The references further describe the introduction of a third

population of uncoated active pellets, which purportedly result in a further modification

and improvement of the bupropion release. Based on the mean plasma concentration-

time profile shown in Figures 3 and 4 of these references it is not readily apparent that the

introduction of the uncoated active pellets would result in a once daily bioequivalent

formulation (reference product is Zyban®). Also, neither one of the two references

present any drug stability data.

[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,



3 WD 2005/ 016318 PCTI US2003(024700 water-perneable filmform ng pol yner, a
pl asticizer and a water-sol uble polynmer. The product ' omthe
686 pat eWP 3¢VU6H{j ce daily product. [0010] US Pat. I\%@H%Béf@gré@fl and

6, 143,327 both relate to a del ayed rel ease fornulation of bupropion
hydrochl ori de. The " 341 patent provides for a controlled release tablet,

free of stabilize d free of pore form ng agent conprising a core
consi sti ﬁ‘&t%gﬂggmahﬂ% %Fm%ﬁPb’H}ebr‘i‘ Wﬁ?légﬁpeﬁiW"Sﬁﬂlng?InEhé | ubricant

and a Cogkddudt reGATY Bérh Mk B86 B 4 til dafty PRddRbe | nsol ubl e, wat er-perneabl e
film forﬁrn prgl ynmer, a | astici zer almd aywater-sol ubl e polyner. The " 327

patent pri@A0lies ¥8Pat Nogrn,0%,34d cind 61143,327 bathielate fo 4 deleyadfrelsasabi | i zer and

free of : S I i.St i tially of

bupr opi onU P SR At ArbraBSH b dBEb, Mo 4T afafHaplas: tof 4 oA | %1 ol easi ng
coat congelsdse taplet.Seaetfismbilizerdinddreaar pore foxmirig Hpkert, conprisingpebreeabl e film

form ng pol r, a.plasticizer and t er - gol uhl ol ymer and .a second
coat conscf’g%ﬁﬁ‘é e%sgg%aﬁ]l[yi °§bPV°B'I°n§ygrﬂ‘éﬁ?f\£%r§/f’ e B?ﬁ’é‘?ncéﬁﬁa%d?ﬁ%?é‘f‘gci zer. The
f or mul at i akidme deeRtidIa aiwhidriBsolBe wakk-BBineasle %n TomiRgPEYRIEr, aCONT O M 0
the FDA's gui délines for bioequival ency ssee Exanple 8 "hefein). [0011]

Ther e i s Pdasticiesrand a miotegsplubleay memnEhe 32T patentwadviddsi fer s capioBedistoesedai | y

bupr opi o sage [ oIS Srel f : e once daily
bi oequi vg?bgér%’té%oorfﬁﬁp ﬁzﬁﬁ%ﬁﬁgﬁgg%’ﬁ?v o) eiétscﬁgné’?l %@l eauctgl{'ec'gqngl%/&?tcept abl e salt
t her eof . esdohidIN oF baPiSpiod Mirdjochibhide, bibaaer ald adslaicdois agea Eatrob-teleasimgdef i ned by
the USP as thos .V\/nose.%{yu% ref-l easoi g}arggteri s‘t)i cs of tinme course and/or

| ocat i on GO _r‘?ssceﬁu BripY errosolybls, waterpprmegple . FioE elyBsT-dct i ves not
of fered R¥asGEPMRRE b XABr-sbRBREDolyier aXd £adel coatt@sRfngasagruyeran al |l ows a
twofol d reduction in dosing frequency or increase in patient conpliance or

t her apeutmehgsedic pplymes and Fplastiogrer.c Bhesforaplation pgdesarded aythe ‘T3 petent | ed

I : s ' bl ith
xt ondod BEHAREEETAERES BHCHYEL AldBiht AriBnfuOafuly b ERAACED © W
control | ddreirgl ease", "prol onged- rel ease", "extended-rel ease", and

"sust ai neg- r.el " d interch bl y, her.ein.  .[0013], The t
+har maoddPHEal | Dicre BerER e SHOFOVER BB AL ohiE SEEOBE el ot ar e
physi ol ogugblon doslge et dASrdn @R th@e s a n2bd for aatabke ddce dhiyypi cal |y prepared

from inorganjic acids or bases and/or organic acids or bases. Exanples of
such aci duoeqgnigalgpifarnulation of bupropion or a pharmaceutically acceptable salt thereof.

DEFINITIONS

[0012] “Modified release dosage forms” are defined by the USP as those whose drug
relcase characteristics of time course and/or location are chosen to accomplish
therapeutic or convenience objectives not offered by conventional forms. An extended-
release dosage form allows a twofold reduction in dosing frequency or increase in patient
compliance or therapeutic performance. The USP considers that the terms controlled
release, prolonged release and sustained release are interchangeable with extended

CE N 1

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



4 WD 2005/016318 PCTI US20031024700 are well known to those of ordinary
skill in the art. The invention in particular contenplates the use of

bupr opi onW@280536318r i de, al t hough the use of other phHAFHEPRWMPEAS| y
acceptable salts is within the scope of the invention. The term "effective
amount” as used herein nmeans a "pharmaceutically effective amount”. A
"pharmaceutically effective anount” is the anpbunt or quantity of the

phar mac e atd well knowneo dlapt abbrimmeyt ¢kilbin theigpt. ciednyentibh édparticwdaf fi ci ent to
elicit an reci abl e bipl ogi.cal .r nse. when.adm nistered to a patient.
It will 688‘5‘%8%8 ity sg Of ﬁ‘&’ﬁgl{‘ﬂ‘éi%‘?%"g‘?%@e’ aﬁ%&?@b‘&ﬁ?’r%&d’i‘%‘ﬁé will depend on the
age and ghadidenicaldf adchgtatlabilend withid thdweopradfilicin®dntione The pdi ti on to be
treated and will be at th timate discretion_of the attendant physician.
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100141 Th ff%lmmwmt’_sﬁﬁ%g Befetn ragans 4 sphygmaceHasally sfpeivsigoughii éh i npedes or
retards «<GREmaRaaEAMy BRcidfe MRBEUS fhe aﬁbgﬁt%géﬂ%&fﬁé phAHRHaORO

hydrochl oride is highly _hygroscopi ¢ and, as , Is'relative unst abl e
and susca@pteptable sald otfeursemion iwtidnis swfBrientith plicibaappresiable hioldgicalhi gh hunmidity

conditio :L.on.of the ¢ ents of, the. .noisture barrier and
t he amoun @8@3&1{%5 rmémgl ﬁs)ﬁgtﬁ%%d 0aa‘réaltl P gﬁﬁ%g&P@}?ﬁ%&f‘ﬂé&t%ﬂW%ﬁe— rel easing coat
i s such tthaipeutiedoso wdll depenban theedge dodsondition odtde patitdtiand tieabdedofdrE | ni tion
and requirenent for and [ Pr ef er.abl the noisture barrier is

nteric coat.
conpri sedO¥HIgHo be ficater an Wﬂf B‘?atél?ﬁr‘ﬁi‘méteﬂb"ﬁ?%‘i‘ 9%( tﬁ?éﬁ@déﬁqp}lyﬁﬁ%cr ylic
pol ymer, [g@i) Onathe/tefin BindRbdrEbARE: agiébd hareRBE BRE lgihhﬁﬁg&&%@ etard§1®

perneation enhancer is a hydrophilic substance, ~allows water to enter
wi t hout heabseratiomoimeipure it istknown thebbuprenjon ydeochidrideds kighlar ri er  may

addi tion t.ain er, | | nert | Pk e JM ch may i nprove
pr ocessi ?i%’k%’F&? &eﬁﬁbﬁgﬁl%éilr%%lﬁgglgéhg%?mdgﬁ 75 E@é%@??cgélgoﬁ@&elvﬁf 100151 As
used her einte espexialy undgiigh nesidityreamditivnt. The gpradeaionaf ty adipobents efthé ti ng from
t he degradati on of bupropi on hydrochl oride, The, "degradation products"”

i ncl ude t‘?ﬂi%tlére_bﬂ'r?f é‘?:fio '%‘Fi aﬁ‘&@’é“% TRpsiisdanier ﬂplgﬁfltopg’rfﬁ?)f"’l’t“f‘?g'rﬁﬁ@nénd any

ot her degpadaduch thap R SEErcHafier dB@hoRRRSAThiRfhe REKSRMNICA spA OMat ogr am
during the assay. 100161 The nodified-rel ease tablets of the invention

conpri si meguiicmeti forapd; opterie goat; Srefenablyhe moistyre barger iZgpmnyise/ofan | but ri n(r) SR

t abl et s. " bi i val " - LonLf ] t
it or onc e BEUER aciid AR eBhera PR MRS i B BUE PGPl shudlillle WE™
noi ety i rapehasation entancal The perustbiiort ehhacepb a hywophilic sabistambs,avhict | ves becones

avail able_at the site of _dru ct.i.on en_adnmnj stered at the sane nol ar
dose unddflows water to enter without p%ysaical dgsrup\{mn of the coatljng. q‘Ele mo?sture amser

may additionally contain other conventional inert excipients, which may improve
processing of the modified-release formulation described herein.

[0015] As used herein “total impurities” mean all degradation products resulting from
the degradation of bupropion hydrochloride. The “degradation products” include those
listed on page 281 of the 26™ edition of the USP and any other degradation products that
may appear as peaks on a chromatogram during the assay.

[0016] The modified-release tablets of the invention comprising are bioequivalent to
Wellbutrin ® or Zyban®/Wellbutrin®SR tablets. The term “bioequivalent” means the
absence of a significant difference in the rate and extent to which the active ingredient or
active moiety in pharmaceutical equivalents or pharmaceutical alternatives becomes
available at the site of drug action when administered at the same molar dose under

similar conditions in an appropriately designed study. Where there is an intentional



simlar conditions in an appropriately designed study. Wiere there is an
intentional 5 WO 20051016318 PCTI US20031024700 difference in rate (e.g., in
certai n eXMOHOEYIE| ease dosage fornms), certain phar mePelPP%024W4ui val ent s
or alternatives may be considered bioequivalent if there is no significant
difference in the extent to which the active ingredient or noiety fromeach
product becones available at the site of drug action. This applies only if
t he dif f eHEerenceiin ratp te.g dingeriain extianded relpase dosagey Hrins)y certhie pharmacawtitadt y becones
avai | abl 1 ' ' 1S I nt ent.i. .and . s.reflected in the
pr opos edeﬁqg{yg” 'elﬂﬁg? § Ellftés?’m%gc‘)’tc Qélgg lé%ﬁﬂgﬁi@%eg%%oﬁagmg@?rgtfﬁﬁr%ﬁt@m SIERFEL: i ve body
drug conchfferendeiintie axtent torvhitlcthe aetivedngtedient 0o nwicte fron saelilpodhdty

i nsignifi,cant for, the drug. MVARY THE | NVENTI . 0017] .The present
| nvent! orbe s Wailghls  the e Bisch o Jbis RS OTM L o HRMEBEIeCHF| y
accept abl £ wadhithOhcti B{Tg?é&iéi'ﬂ or BbREyEebthds HBIMLIPM M SEUrapfY LubgR. The

I e

advant age of the nodi d-rel ease tablets of the invention not afforded by
t he pri orintgptionabandds eaflerted in the arapassddabaling, imat iessentjal &9 the attainment of

Zyban(r)/ . ' ts .| Wil ed-r.el ease tablets

al | ow fore\ﬁ%k%%:geordggﬂ%cog%r%hﬁﬁ J”slgrogtclh%ﬁ} cﬁ%%‘ia&ﬁg?ls, @%h%ﬂfge eﬁl}%\?ﬁaf ent to the
conmmer ci ahsignifivant Falheedpg.i or art tablets and do not exhibit a food effect.
[0018] In accordance with one aspect of the present invention, there is
provided a nodified-release tablet, conprising (i) a core conprising an

ef fecti vestawmuak Y OE eHEIRNSENaGENt | cal |y acceptabl e salt of bupropion, a
bi nder, a lubricant; and (ii) a control-_ releasing coat surrounding said

core; and0P17li ) The pessent inventing velates ta ymeodifisdirelepss tablpt e6aphasmacquiirdllysi ng coat ;

G ssol ut 1 S ouAr TR bl BPioh GRSy Al Blon 1 RHSENL  EnFRbaRR U 0Lt 20

pr ef er ablngtodifibrelea@tabletsalf thetinditipn nutradfopied b tletyrior ati cotneéislty about 8% and

nost preferahl bout . 5% )r.ORI rroch] oride.content is

rel eased,avéﬁ%i’ngf v @%‘Z&{a@%}ﬁ{;& EM@S%]V‘E?%B%@P“ %%O%btf rglf%?;tsﬁl y about 21
% t 0 abouhbldl UilowBsras dice Bl ddninioRRieh r 1, @s bisQRifalenf ¥6 thand nost preferably
about 32% of the bupropion hydrochloride content is released, after about 8

hours, abemmescielly evajpe priouis tabletsaad dppst exhigiie fowbstfest.about 85% nore

pr ef er abl ou 9 1A a ; % of the
bupr opi onmﬂgégr of:[%?c%rg ?‘%gc%g%lél}ﬁé}{ %Ctgg@gg%g@t?}\vgﬁ% glreyealggﬁqﬁdfé%hour s no |ess
t han abounodiféd4elgsefablet bbmprising @55 cdré eompaising anSFRetivecansount ef 2r abl y no | ess

0
than aboupthagga@eut?cgﬂy acceptable salt of bupropion, a binder, a lubricant; and (ii) a control-

releasing coat surrounding said core; and (iii) a moisture barrier surrounding said control-
releasing coat; and; wherein the modified-release tablet is bioequivalent and exhibits a
dissolution profile 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
15% to about 45%, preferably about 21% to about 37%, more preferably about 28% to
about 34%, and most preferably about 32% of the bupropion hydrochloride content is
released, after about 8 hours, about 40% to about 90%, preferably about 60% to about
85%, more preferably about 68% to about 74%, and most preferably about 74% of the
bupropion hydrochloride content is released and after about 16 hours no less than about

80%, preferably no less than about 93%, more preferably no less than about 96%, and



6 WD 2005/016318 PCT/ US2003/ 024700 nost preferably no | ess than about 99%
of the bupropion hydrochloride content is released. [0019] In one

enmbodi Men{yd Resareigt Ure barrier does not function as apcegPiRbicefpat as
defi ned b)t’/Vda lfé‘get est, which requires for an enteric |ayer coated tablet,
when placed in 0.1N HCl for one hour, that the total amount of drug

rel eased does not exceed 10% and not |ess than 75% of the drug is rel eased
at 45 m nPLe Srer} 818 f; b ]ﬁgpg et .he present

i nventi on, tEe pﬁﬂggﬁaceﬂﬁ%aﬁ?ga%%g%eadbugg)%%?a t oﬁj"g@%%’%‘%{g’%yi S present at
| east at ralgesstd. 94% by wei ght of the dry core weight. Preferably, the

nodi fi ed- ase tabl et of e pr.esent iLnventi contains fromabout 50 ng
to about m@%ﬁng ?n%?i’g%S‘BF?}thWﬁ?@Eﬁ%&meaé?cﬁwgfn‘mﬁP% B MANPICCRU 2 apl et s of
the invekfhalbeOUSRiteht,atto¢H redififes T8 MAlenBlO 1430r SRR WRNIPIacIRr | de.

[0021] In ang{(ﬂer enbodi nent of the present invention, the anount of binder
is preséhtN 5 feronshous thshihs iiehampunt of dargrglearm daptingtskesed A8Yeandbl y at

about . 376, fest bl 15940l i Eu e Yol QLR ot 3! fles B\ Bls'titfer S Pr elerably

pol yvi nyl al cohol. [0022] I'h another en ‘present invention,
t he | ubril@83 i dn pnegehadiment of the pidsent finventiceth thetphefpaceuttatiyac@pteblad nor e

pr ef er abl %.b Laht . of dry.cor i ght. The lubricants
usef ul foS\r‘élttfgj ﬁ%ﬂ{%@éf)%?s r%sf\énﬁ%cg%raégbeoﬁ# 8%{%\%3'@%0% corggxplﬂg@{.ed fromthe
group coribfetabhg tefmelifiebieldasdiablensiites predeatinvention icontathy doaomdoat sl veget abl e
oils and an Wg’gﬁb}$atio€ teher,eof. The ﬁ)referred ISbri cant is &Iéyceryl
behenat e_mgi/ 4 4301ng AHhupEsria g chioside. o Mostprefsrablys the tableapf hen, t he

control - rigl S&sh e&naaaeatmutqwﬁig%&go@ ah}c@idumyefocﬁo%&.er -insoluble

wat er - per meabl e filmform ng polyne “the” anpunt present may vary from
about 35%00%1]abdueniirempodisicghef the present inventioo) the pmbentsif hipdeiat dry wei ght .

Pr ef er abl t n f er - insql bl e wat er -perneabl e, il mform ng

pol yrer i%"%F@S%?a%ﬁ%‘%&ﬂ“%’@é@ﬂ@“‘%ﬁ@ﬁ% %?retpﬁeggrgélﬂta?%?w g("ebé’si ng coat dry

wei ght f oweiglitef R0irygord astgha nThetindds 63 ire#EH o1 vy alcohdl. t he

control -rel easi coat dry  weight for the 300 ng ose. ,The water-insol uble
digent &

wat er - per | e 1 pmgiher SribP peenfmycrtiong PHTFRThe group
conSi St i NgefapRokldlnas 19} B3bou (IFkuLOSHraBLA a1 abaPlotMigRlbeaRol and any

conbi nati‘on thereof. preferred water-insol Uble water- perneable film
form ng pbyygemerveighte Thhlubdednd useful fon thedatdeta nfithapyesers isvention mdy b¢ om t he

g110uD SN 3k Hbnhe HibH coflloP B LGS, H0fc S M Ghlatiose 97 2de PR

vegetable oils and any combination thereof. The preferred lubricant is glyceryl behenate.

[0023] In another embodiment of the present invention, the control-releasing coat
consists essentially of a water-insoluble water-permeable film-forming polymer and the
amount present may vary from about 35% to about 60% by weight of the control-
releasing coat dry weight. Preferably, the amount of water-insoluble water-permeable
film-forming polymer is present at about 50% by weight of the control-releasing coat dry
weight for the 150 mg dose and at about 45% b}" weight of the control-releasing coat dry
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



7 WD 2005/016318 PCTI US2003/ 024700 conbi nation thereof. The preferred
wat er -i nsol ubl e water-perneable filmformng polyner is ethyl cellul ose
grade PR YSD2009H638] | n anot her embodi ment of the pres%WE’UWI‘I(x%“ﬁl"‘i“Bn, t he
anount of plasticizer is present fromabout 6% to about 30% and nore
preferably at about 12% by weight of the control-releasing coat dry weight.
The pl asti%zer,s seful for the tablets of the present invention maybe

sel ect ed SPREHENR g&*&ﬂﬁ%ﬁe"ﬁq Vigferomselubly wiater-pergaahledilasioamiag

oi I's/ gl yGRIyuites A caiMoc Yt jgpn thereof . The preferred plasticizer is
pol yet hyl(bene s]] ycoIc 14%0. [8025& I n anot her enbodi nent of the present

i nvent i o0024he Imansther embodiment-of theurvésent ipwenyiom thparesienm bf piagticizarig f r om about
25%to a % i, ght. of e control = rel easi t dr | ght .
Pr e? er abltf’%ég?t&g”ﬁwa Oé’\#\g&é%f’ b 3@%’@ i geﬁra@i%%taig‘ﬁqggbﬁf Wg}@éﬁ ‘ﬁﬁ%‘ﬁgv\ei ght of

the cont rohtralatleasig\@at dgtweighhe Theplastici-etsWwbéal R0 herEletBY thegresgdtect ed from
t he group conS|st|B88§%npo vi_nyl pyrrol.idone, hydroxypropyl nethylcellul ose,

hydr oxy prafsgfonesy _ ‘%H&‘P%‘?}Wﬁﬁ'ﬁf’ggﬁf PRYPoPrEantR ESF.ef er r ed _
wat er - solouBlgfyceritfth WA®ny sonfhiarivh thetedy. " TRl ﬂr@ﬁéﬂ@% P{a&%@} lis{ﬁ%:ﬂy%ﬂ%o{ﬁgr enbodi ment

of the present invention, the ratio of the wat I NSO r- per neabl e
filmforlyegl B0yner: pl astici zer: wat er-sol ubl e pol ymer for the 150 ng

nodi fi ed- as ' . r loride tablet, of the iLnventi may vary
from abod?@?fl: % %’%ﬂgeggﬂf}?&é&i&f?@#t es?ﬁem%ef‘gf’ %rt?eeﬂn?‘gﬁ P%‘”Bts{'ﬁ“d‘?"ﬁ? 1:3. [0027]
I'n alnoL P@blymsapﬁﬂsemniayglfaqu?@lmb?sem% tb ﬁbtﬁllﬂl SO%myvfdi@t_roﬂHeQ:oﬁ&oli he walt e[) l—

i nsol ubl e wat er - perneabl e fil m.form ng pol yner:plasticizer:water-soluble
pol yrer frEipasgfoat@n WeightoBreforahly. tha %ag?é%ﬁ’&wmﬁ ifpeeeed At BB % abl et of

the inve i‘@%ﬂyﬁ% bitrolirbRARiARQU ThevaferlsOiud yle iy ' preferred
ratio be:UP\,g i 4 1_2? [O%Zr%] n anqt%g%agerl;i)so%lli %3:165} of n?dﬁéb%ps}gggstg%ﬁmiinvent I on,
t he wei gtthe graimeansistingef padpanylpigrolidens; hydrexypeenybmsthyleetltlesecont r ol - r el easi ng

coat oY gk T B, BB i o0 15 Bl 201 €1 O

i nvent i ompolyuiee il ghtylpatoliddneray vary from about 13%to about 16% of the

wel ght o DGR Bt ioten rbo e of BsrPreol IBYDURG (OGO RLGERHA: 1 ol case ¢ abl of
of the i RN@RIORatelPEmMERIE Rim-f@RiEHIAAL PlasBBRirHeAEL QL pdlfABer for
control -rel easing coat may vary from-about 8% to about
the 150 mg modified-release bupropion hydrochloride tablet of the invention may vary
from about 3:1:4 to about 5:1:3 with the preferred ratio being 4:1:3,
[0027] In another embodiment of the present invention, the ratio of the water-
insoluble water-permeable film-forming polymer:plasticizer:water-soluble polymer for
the 300 mg modified-release bupropion hydrochloride tablet of the invention may vary
from about 7:2:6 to about 19:5:18 with the preferred ratio being 13:4:12.
[0028] In another embodiment of the present invention, the weight gained after
coating the tablet core with the control-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.



10% of the dry tablet core weight with a 9% wei ght gain being preferred. 8
WO 2005/ 016318 PCT1US2003/ 024700 [0029] In another enbodi ment off the
present i WoRM05W6318t he noi sture barrier conprises an REWEIRNS/BH@Por acrylic
pol yner, a plasticizer and a perneation enhancer and is present in aratio
of about 13:2:5. The enteric and/or acrylic polyner is preferably an
acrylic polynmer, which in turnis preferably a nethacrylic acid copol yner

avai | abl 40029 it ajother gmasdimentroffjthe prepent ipEntipog the mgisthreugirisrhe amount ~ of

met hacryl i.¢ | (o I I vary fram about. 30% t o about 90% by
wei ght oféo'mggérsfoqlng F@ﬁg ﬂ(ggrarcﬁéh?%g%mvgﬁgﬁy RJss ,C%Iel{anlﬁsa B Pg?a%ﬂpﬁt??fémf%ﬁl&)t he amount
gf t he rrg's plamanyin'ha:raﬁo bﬂahninpm:yﬁeﬂ'hé enterﬁxrﬁﬁlmd facitic p§1wiﬁr BoYefarablyhg noi sture
attier dry.weight. [QQ30] In angther enbodi pent  of the present invention,
the pl astalmé’ihﬁ BPQ’H’& ‘%Eaé@%lweger"’?’gfﬁ Pﬁ%ﬂ@?ﬁgﬁlém@wwﬁm@bﬁpm yol s,

or gani ¢ QpjresoialB} dsﬂi_tﬂl‘dgﬁt@f][,9@9—%‘%%&@?@1@%‘3@&'d?'i‘netﬁsﬂ%ﬂﬁ%id The preferred

plasticizer for use in the noisture barrier is a conbindtion of a polyol
and or garfeeolg@erpresenty@ay v ey diomezbopbilfoto dbaut 208 by weighbef theamoistpe| yet hyl ene

gl ycol ] L gk | ' reherred .or j c _ester. The
alio of Winer Bopleitt EiMibrerbld Gl bl be REBREHERR N TF

pr ef er ablpeeseitat abidue 6§fad theanagisturdiarie dgewsiglhitt om about 1% to about 30% and
nore pref ly.at about,10% b i ght af the i sture barrjer dr wei ght .
To0315 + 00 hErenoRise haitego s Reu o B R P reE HeY bereiet on
enhancer fidn the Mr&ﬁhsﬁﬂg%f?U@Sk?&Fﬁﬁ@%rﬁ%ﬂs@@c&ﬁc@ Gh®shyf dopiBidaien 9T oup
consisting of silicaon dioxide, colloidal silicon, |actose, hydrophilic

pol yner s,thegenfi The erefesradplastigizerfriisminte soisture bparist i combinptianpf oxi de,

e tichde R i nati f h
por reai | SUERATERLL LS, TPLRERSR 0L A SATMMERL PN AT o

20% to ddoOwithGdethylcitrate Being the predirted onganichater. Phdfabiy ofitheghganifestehe noi st ure

barrier dr ight. [0 1. 1p.anoth odi.ment of the esent invention,
Che. ot st tie Ao e b@b Tz, i Prelsmple el e e Rieeihe praer P B 2P

appl i cat i 99 1dbohi BN RABInEFeSréRfablyQk athont 1% B9 Rexidh 8Dthe Ridture BderRPG DI ef er abl y
no nore than about 2.5% of the tablet dry weight for both the 150 ny and
300 ny do¥@gtodi fi ed-rel ease tablets of the invention. [0033) In another
enbodi ne t hnventd L 1.£0- g@o%‘e of the

I nventi ogb%jragvi %g%&’?}%? %%%@l%%%ﬁ@ﬁ%%@’ocﬂ?%ﬁe e %1;1 %ugimg%fion such

t hat at |hy#stphilic substance and may be selected from the group consisting of silicon dioxide,

colloidal silicon, lactose, hydrophilic polymers, sodium chloride, aluminum oxide,
colloidal aluminum oxide, silica, microcrystalline cellulose and any combination thereof.
The permeation enhancer is preferably silicon dioxide and is present from about 20% to
about 40% and more preferably at about 25% by weight of the moisture barrier dry
weight,

[0032] In another embodiment of the present invention, the moisture barrier is applied
such that the weight gained after application of the moisture barrier is no more than about
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



about 95% and preferably at |east about 97.5% and even 98.5% or even 99% of
the 9 WD 2005/ 016318 PCTI US2003/ 024700 bupropi on hydrochl ori de remai ns

st abl e af W&208843631812 nont hs storage at 25C t 2C 60%¥CHURWH24PO034] | n
anot her enbodi ment of the present invention, the nodified-rel ease tabl et of
the invention provides for a stable bupropion hydrochloride fornulation such
that at | east about 95% and preferably at |east about 97.5% and even 98. 5%
or even %Saptopionthisdroctiomdeneinains Biableattd aboiidie mexths ﬂ6ra§é aldsecafter about 18

nont hs st ng 2C/ 609%%H 5%RH [0035] In another enbodi ment of the

pr esent }zn%ﬁ? ) g‘? "nodi fi ed-rel ease bupropi on hydrochl oride tabl ets of
the invenbizap amfanbiteesiibodhSRior it pelsthiShivedbd, MK hbafEd- f
Zyban(r) N b HbofR B of U pRichll thveklibd, Met:hbfiEd rellhe taplet of [0036]

| [butrin(r i

| n anot hédle inkgnéien p@rvlczeh@)riammmwmpmnﬁydmhbﬁm Bripalatiow suchubat ableast al | y

| npedes % | feoMULSL Ur & kNt h blet, thereby

| ner easi AROHEE %g%#%@?%@%%t&g oo é‘giﬂlgﬁg’%%/ggr‘%‘%’rﬂ? ShotSod BB B oery P O
OF THE Dieapibopias hiy@roddriderempaing siable aftevaboti IBmovthd stbragd atrAsP@se under st ood from
the foll qu L] description with reference to the foll ow ng draw ngs
I N whi ch%\%@goé‘g?f%séﬁgﬁA Is a graph illustrating the dissolution profiie of

a 150 ny [6ESpgem MbfheP&hbodier: Ap HRBrédysiReBlie, istembmebd-tdgxs el ease tablets

with three different release rates according to an enbodi nent of the

i nvent i oRUPIPEB Yydropkdoridegablets o1 hedpvention arg biogauingentiie eighes Yllbuirio® profil e of
a 300 ny ]ﬁgg? ' oégﬂ o'y dified-rel ease tablets
wth thrgggg?%%\r%ﬁ% re ggﬂéﬂfe%%%aggo g%tcorgﬁﬁgﬁé%&g%eenbodi ment of the

i nvent i orf00369 040 anbther aspéctios the igveatitn, ithd meiktorsd bander tshiestaitially Btipeded oranal ysi s

for Relatiyv esponse Fact.ars .(RRF orrected total riti content in
oo o0 s Be BSRton crtoihes O IRl [RehK st B S AL of B cane 1 abl ot s
accor di nGupRpRA hodBeklbndnt of the invention stored at 25C 20 60%RH S5%H

in HDPE bottles (7ct, 40cc and 30ct, 100cc). [0041] FIG 2B is a graph
illustrating the statistical analysis for Relative Response Factors (RRF)

corr eck etk ehscmpTiOy Sp-AEbaly gt he 500, 10 dosage sirenat b bupropLor
i nvent i 0orj0037]  The present invention will be further understood from the following detailed
description with reference to the following drawings in which:
[0038] FIG. 1A is a graph illustrating the dissolution profile of a 150 mg dosage
strength bupropion hydrochloride modified-release tablets with three different release
rates according to an embodiment of the invention.
[0039] FIG. 1B is a graph illustrating the dissolution profile of a 300 mg dosage
strength bupropion hydrochloride modified-release tablets with three different 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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stored at 25C f 2C/ 60%RH 5%H in HDPE bottles (7ct, 40cc and 30ct, 100cc).
10 WD 2005/ 016318 PCT/ US2003/ 024700 [0042] FIG 3Ais a graph illustrating
t he nean plasma bupropi on concentrations of a dosage strength equival ency
study aft@ipmekigsstration of 2 x 150 ng (g.d.) and 1 mcB0Seooang47g. d. )
dosage strength nodifi ed-rel ease bupropi on hydrochl ori de tablets according
to an enbodi nent of the invention. [0043] FIG 3B is a graph illustrating
t he nean plasma hydroxybupropi on concentrations of a dosage strength

equi val e[t UENG. 3Alieh priliiistrhtiad the Mef pldsn¥a BupopiBh cdf@eflratioad\ékal x 300 ng
(g.d.) dgsage strength nodified-rel ease bupropi on hydrochloride tablets
accor di ng"SP HSDIRSEBEY AIERRY %dYt%f?WF@M.OfEGM@]mF(@J@(d13360 gr aph

i1l ustrat] t 3 | ] trations of
2 dosage S ISn e EE SR ATRAKPAGRS Olbrbplb AR AN aeckBREFGE 07
(q.d.) asalermbodiBOB ofithe(igrediiyn.dosage strength nodifi ed-rel ease bupropi on

hydr ochl g, l.et.s. accprdi ng.tq, an enhodi t of the invention. [0045

FIyG 3D Bgmg]egr%lgﬁ Bﬁ ki ﬁg{apgglfuﬁﬁgw%hwgw ?%ﬁ%@%&lﬁneryt hr oani Lo ]

alj cohol t cm_eﬁfﬁtib?d(bzﬁw‘tﬁ}sﬁgg g&eﬁ@? a@ﬁvd sﬂéﬂcﬁgﬂgﬁa@ggoﬂm@ﬁﬁf%( g%wgtmsafrdgert o

adm ni stratjon o X .d.) an X .d. osage stren

modi f i ed(q"‘i} alslex B0 69-84 d%ﬂ?@@ﬂzbdmfﬁ@ﬂ'@lﬂa&@gg%gﬁ Wﬂfﬁ@f’m@dgn enbodigrrent

of the i &Bﬁ@dc@&dink@@ﬁmmﬁﬁnmﬂ%f%iﬁveﬁﬁéﬁ?h illustrating the effect of food
I

on the mean plasna upropli on concentrations after a single dose

admi ni st {Wdton BG. 3C1i50 graph didustrgtingsthe nwart plasomrlipiépich thedogme® dieohpbpi on

hydr ochl gri de_t.abl ccording to.an enbodi nent .of .th I pyenthon. [0047]
FIG 4B ?osncgnetbaﬁ%%ﬁl@o %geiS%Snﬁgq%aAﬂl% Fggﬁﬁng%&ﬂﬁn%?t@ﬁo&‘}ﬁ%@ﬂ#b H8 ons  shown
in Fig. @A.yaid1 B0 iE aqdpdesige sibanghansdifiedRivas BupsdpieBydbdniiride si ngl e dose

adm nistration of the prior_art 150 ng Zyban(r) tablet. [0048] FIG 4Cis a
gr aph coﬁag ﬁ%ﬁorgﬁétﬁﬂgﬁn?ﬂdé@ﬁﬁoﬁWr%Wﬁ%ropi on concentrations after a

single d dngired, 30718k igPiph Gflustrafmfin g6 «E}lgrfﬂ? lihed- release
bupr opi ogmﬁgﬁr ochl or.ilde t abl e‘% gccorg?lggpﬁo an&?&n@g‘% _ntg%é the invention
with t helcohsd nonskeritationthgith dosgin strengih cquivalency studp efiermimifisiatioa of2mgl e dose
adm ni st o] e lor, afrt, 15 baptr) tablet. [.0049] FIG 4D is a
ar aph comspBra®e st hE R0 e lid sErheft BRPER AR G- Brarshiy

hydrochloride tablets according to an embodiment of the invention.

[0046] FIG. 4A is a graph illustrating the effect of food on the mean plasma

bupropion concentrations after a single dose administration of a 150 mg dosage strength
modified-release bupropion hydrochloride tablet according to an embodiment of the
invention.

[0047] FIG. 4B is a graph comparing the mean plasma bupropion concentrations
shown in Fig. 4A with the mean plasma bupropion concentrations after a single dose
administration of the prior art 150 mg Zyban® tablet.

[0048] FIG. 4C is a graph comparing the mean plasma hydroxybupropion
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
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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concentrations after a single dose adm nistration of a 150 ng dosage
strength nodi fied- rel ease bupropi on hydrochl oride tabhl et acc r%’ g to an
enbod; MerWOGMSIRGY nvent ion with 11 WD 20051016318 PERAEIHIRIEM700 ¢ he
mean pl asma hydr oxybupropi on concentrations after a single dose

adm nistration of the prior art 150 ng Zyban(r) tablet. [00501 FIG 4E is a
graph conparing the nean plasnma bupropi on erythroam no al cohol

concent rth¢ meprsPlagmahydioxybuppopion sercentations efar atsingte defse admBistmatjonio age

st rengt | £ a6 opi on hydrochl oride tablet according to an
enbodi neqh?ﬁ%&ﬁ%%nﬁﬁgg%tﬁ?o@%{t h the nmean pl asma hydr oxybupropi on

concent ri805Qins FAGL 4F isa griaplytenmhoing theatdinplsing dupopionferfthapinioor art 150 ngy

Zyban(r) ,tablet. [0051] .FI G. IS raph. co LN he effect of food on
Che: e sRAL e ATsh s HORE Shta T REion oAb P EoRIESTBRE. gai | v 300 g
dosage shédified-Felemeeibiipraiflon KRir6dSaide Wi A Rk %wﬂ%mhﬂ&tbﬁmeet accordi ng

to an enbodi nent of the invention. [0052] FI 5B is a graph conparing the

ef fect JRVIRHER“lH thevacapawm hydrax ybunrenionk cangentraipasattes a siglerdose ons of a
single %&grm ' : gth nodified-rel ease bupropion
hydr ochl ori de tagﬁgkﬂeﬁlgég%?%oggg?gﬁﬁé%%gi ment of the invention. [00531
FI G 5C 0851 gFaGh5Adswpgrapncpmypeeing tfesffectadf fHwbeh thenteheplzeaa pl asm

b i qn._th ' | I, trat] f i ng| . -daily 300
Ty dos aduPRRRREE Ao & ginels dose ety S0 Cmegrhes st WOdEEE ot
accor di ngleig b@pﬁo?mqghf&ﬂlbriﬂé tablehgcch @b iaR Bmbb@RRAtloffthGnvaidions a graph

conparing the effect of food on the nean plasma bupropi on threoam no

al cohol [E83den®dn FB ik gppihcamnuging thegdisctod deadorn thy neampegmelosage  strength
o ity : : od: et
or ' t he IAEBRRORHPLABERRIDESOLTE 468 ohaPil SBORN el il 2000 T

st at e blmwodifigd-redense uppopo ydrodhdorisie tdhisiacandingfo srenmholdtrigait of diesi ng of a once
dai ly 300 nodi fi ed-rel ease bupropion hydrochloride tablet according to
an errboo‘PYﬁ‘Pn'of the invention when adnm nistered to a patient in the fasted
state. [[00885]1 FG. 568 4 Sraph SdrdpHiing MFebt & fodiEor 8 fheth PREMa St at e bl ood

pl asma bupropion concentrations shown in Fig. 5A wth the nmean steady state
pl asna HUARFARIthreoamino alcohol concentrations of a single dose once-daily 300 mg dosage

strength modified-release bupropion hydrochloride tablet according to an embodiment of
the invention.

[6054] FIG. 5D is a graph comparing the effect of food on the mean plasma
bupropion threoamino alcohol concentrations of a single dose once-daily 300 mg dosage
strength modified-release bupropion hydrochloride tablet according to an embodiment of
the invention.

[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 to a
patient in the fasted state. ,
[0056] FIG. 6B is a graph comparing the mean steady state blood plasmé bupropion
concentrations shown in Fig. SA 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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concentrations after nultiple dosing of the prior art Wellbutrin(r) tabl et
in the fasted state. [0057] FIG 6C is a graph conparing the pean steady
stat e bl o¥Q 20584388 hydr oxybupr opi on concentrati ons afPtCér?USﬁ'fW’to? ﬁ’e dosi ng of
a once daily 300 ng nodified 12 WD 20051016318 PCTI US2003/ 024700 rel ease
bupropi on hydrochl oride tabl et according to an enbodi nent of the invention
when adm nistered to a patient in the fasted state with the nean steady

st at e pl'siease buptapiondsigshispietiblebarserdingio ian smbediment ofithe inyemiolosi ng of t he
prior argp el it ' f.ast FIG 6Dis a
gr aph CO‘;(YI]BeaFI ng %t%%eaﬁr(gegﬁgt%tméglg?/e%@ g{lgt‘itglv@gldtﬁ ‘g@é‘ﬁgatg%id%?agé on Athreoam’ no
al cohol hydrregbuprapicn nencaitrationsafter nmiltipleldosinggpfdtie @ricy metdV elitiutnin@ Gbleny
nodi fi ed-r.el ease bupropi on hydrochl oride tablet according to an enbodi nent
of the qf‘r‘i}\‘)eefﬁf%f’cgﬁa‘iﬁhen adninistered to a patient in the fasted state with

t he mean08383adWIGt 6DEs a Plapls BEnINAHRAE G Béhnts gg%%oalpq@hﬁlbuﬁg,@ﬁﬁnt rations
after rru|ti pl e dosing of the prior art utrin(r) tablet in the fasted

Wl |

state. [‘Btssypinpaisohgieopeentrations sheraaulinleidaging pea ercgady 30Qpest at e bl ood

| T > 4 . eoopoed
D oncaot SR} Hkes OO MRN8 Mot SORERRL (O ARG D ' Dby e

accor di ngvantiomwhembdrdinisbaned tofa piatient in the dastedstatevwith tirdnéanistady statet 0 a pat i ent

in the fgsted state wth the n ste state | asima._bupropi.on

eryt hr odit q’élpﬁoé’ﬁodjl eSﬁrglélﬂta}‘%F‘?lé}ﬁgw&%%éns ?‘t’?‘b‘ﬁ@l%d%?f’ﬁﬁp{;‘? %f‘ﬂrearbri or art
Vel | but rivelisytrit@ dbddt i thettpeedfshdd.ed state. [0060] FIG 7A is a graph

i1 lustr b ng the nean steady state bl ood Pl asna buproE)i on_ concentrations
af t er nﬁ b#’& e ¥iGs Pl ds 2 graph empparigg theynesnsieady siwaiblood plaserd¥RRPITPr opi on

hydr ochl&ﬁhﬁﬁﬁ@h@&mﬁe&n@fﬁﬂaﬁeﬁ&eﬁﬁuﬁ@g@ggﬁ%a%é mgispgmon under

fasted conditions. [0061] FIG /B is conmparin an steady
st at e blmoodfipd-relerse bupsepon bydrochdorile tablet acconding teomrenbodfnent 3fhei t h t he nean

steady state bl ood plasna propi gn .cancentrations afte |.tipl e dosing of
The bt i driaipt 1ag Al iRl S 1 EEMAC R AR Ao HealtBE s on.
[0062] Fdlssmatfupidpich @bflanteigledhonepriciftrafibmniet patiplsdaing JdThieadiop! asm

hydr oxybu FOFiOH concentrations after nultiple dosing of a once daily 300 ng
modi f i ecatt Welleda®shletdn thsfasisdft®lenl ori de tabl et according to an enbodi nent

of the i@ysu)t | ¥IG. 7A 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 under fasted
conditions.

[0061) FIG. 7B is a graph comparing the mean steady state blood plasma bupropion
concentrations shown in Fig 7A with the mean steady state blood plasma bupropion
concentrations after multiple dosing of the prior 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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under fasted conditions with the nmean steady state bl ood pl asma

hydr oxybu ' ncentrations after nmultiple dosing of the prior art 150
my (b.i dp?’a%)/@@rll?s(ri? tabl ets under fasted conditions. PCI/NR0020050016318

PCT/ US2003/ 024700 [0063] FIG 7D is a graph conparing the nean steady state
bl ood pl asma bupropi on threoam no al cohol concentrations after nultiple

dosing of a once daily 300 ng nodified-rel ease bupropi on hydrochl oride
tabl et HO83 di G- 7® 153 exapbegmpaning the mepesteady\stata bloed plastes bipaspienl condi ti ons

with th SR ] r Qi r ] no al cohol
concent fﬂgtt i Ons@%@?c%c?@t?a&%@%gﬁi%ﬁ%@d c{%ﬁ% 0(|£lrgi°§)ur;|e> %érl{} 3%@ (b.i.d.)

Zyban( r notidietl-e¢leasa bdpropioadtydrbcliloridt thbletmcorflingded hn Embodirhkent of tiee gr aph

conpari ng the a t eady,..st at e, bl ood a bupr qpion .eryt hroam no al cohol
Compant PG b b0 Sl Wi B g Bl R SR R0 Rl

nodi i edréRh@RsLcdNoPEsHRERRIBNSURE Hultipld@singlifele e aftdkDengl8.1@n enbodi nent

of the _invention under fasted conditions wth the nmean steady state bl ood
pl asna BipAnSieblats vaden fsierheAnddioas.conol concentrations after multiple dosing

of the | ol ! [ ted conditions.
DETAI LE@@SC&?&F%@%‘S @'#Eéb?ﬂﬁ@%fﬁ%ﬁ { .B%g&%t]@;&on#@%ﬁ%@@&% bed herein
r el at es etythreeminal alicolerd comdepastons afdretultiyle dosingof somrce daibn30limgng a

phar maceuti.cal l.y acceptable,sal.t .of bupropion and conyentiaqgnal excipients,
surr ounH’é’ﬂlﬁ%@rﬂg@SﬁW’ngP@V Q‘Sg]?lﬂ’@&ctﬁaf'&c%ﬁfh@ﬁ R g pm ‘P‘ﬁmFWé’(%B?ﬂ ease of the
phar mac gibhtioalunierdB&ePEHAIRNS Mith 1R mdkRiad) fite bR ibpréponbar rier, which
surrounds the control-releasing coat. The nodified-rel ease tablet of the

i nvent i eiytiirernine algehal gpegentrations efienultiple deringithe power 150tmes Gordd of t he
nmodi f i egiﬁﬁﬁﬁggﬁﬁéf%ﬂgf%mﬁ%ﬁ > an effective amount of a pharmaceutically

accept abte upropi on, a binder, and a lubricant and may contain
ot her conventional inert excipients. The anount of the active drug present

may vary | an._a fr a 50% t o about 90% by wei ght of the tablet
dry wei %&Q%DM@I@%%@%MW@HWO about 90% by wei ght of the
tabl et gi%s]ge'ﬂﬁtinvéﬁ%n JPRAADSPIRth ttRld tY a RedPRi Rl Bs@bikt &Rﬁn‘gwpr opron Is
preferably bupropion hydrochl oride. The tablet CO;BI’I ses an anount of

bupr opi eereguiprsitg dphatmacsuticaltyaccapiable salt ofibursopion vewicaglout 450 ny.
Pref er abl ool SukSBla8h v QB $Se B WHaOlniRl Whrdt! tRYAE2R L e

pharmaceutically acceptable salt of bupropion, and a moisture barrier, which surrounds

=t

the control-releasing coat. The modified-release tablet of the invention is biocequivalent .
[0066] 1. The Core

[0067]  The core of the modified-release tablet comprises an effective amount of a
pharmaceutically acceptable slat of bupropion, a binder, and a lubricant and may contain
other conventional inert excipiénts. 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 hydrochleride.
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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hydrochl ori de. For a 150ng dose tablet the bupropion hydrochloride is about
78% by weight of the tablet dry weight. For the 300 dose, the anount of
bupr opi onWOorpeYdeN8 ori de i s present at about 83% by weigHYS2843/R4E ¢ abl et dry
wei ght. For both the 14 WD 20051016318 PCTI US2003/ 024700 150ng and 300ngy
dose bupropi on hydrochl oride nodified-rel ease tablets of the invention, the
anount of bupropion hydrochloride is present at about 94% by wei ght of the
dry cor el 5081 and 3R0me dese fupegdin hydichivede (allifidselneseitatdets ofhbed adhesive) is

added t o; y | ' ; ns ranul 5, and tabl ets can be
Formed vy FEteate kbl of bt Bn haup BRGiteT b AR B B eeflifGea Lo tne

f or mul at thedryi corglfol Bavheloke.ways: (1) as a dry powder, which is mxed with

ot her ingredi ents. Qef ore wet K aggl oner.at i onp, as sol ution, which is used
as aggl @rq_gﬂat i%ﬁma?rdel%asm?% @“Fvﬁﬂﬁraé_ﬁ‘%% 2 C&H&‘ﬁil@r PEEEERd to as a
sol ut i onedin3dRd; granBRE akPabREs can BE YorREYHRA thetBinfifedinfecHniGH sidelh t he ot her

I ngredi ents before conpaction. In this formthe binder is referred to as a

dry bi ndBindersgtn b asidediofbie faymatasion ivdifferentyways o3 priedrypomider, mbixh ief f ect i ve,

and this r d n - Of soni rati.ng - i,nder into
o anul eom o e il Bettne AP TRLAEN I S 2) oERDRAGE N B ultdCL

Noln-l im ag'guh:gneﬁeﬂtiinﬂﬂiiqgiiil;c @ﬁ—iggiwnﬂegg;]om&mfm% aricoie réfllamrae aisﬁlﬁlﬁ}n_ﬂginwt er- Is;)I i.lb| e
pol ymers s as, nodi f,i ed. starch, .ge i n, pol yyi rrolidone, _cellul ose
derivati Qf@lsﬁp saflH Pﬁgd?ro}”h@hésn‘ﬂw‘x@d v ! %%a{?ﬂg%/ h%ﬁ%"mﬂi‘a@é“ PO ~and
hydr oxy phyBhm the®iddet R6felrbilo) 3s aaRelbiR@drY SbRY¥ibn 8lnaete geliBRZNOUNt of bi nder
present may vary from about 0.5%to about 15% by  wei ght of "the tablet dry

wei ght , grnsidercd Bloymast effeciive.snd this isdherefbrethe Bostivpmmangiay @f the tabl et dry
i gh .ah| iaht: of | i ght .
For ot nE RSB EDRIE A staR. e Bt W6 fipbin B ip OB Bhiabiby, 251 011

present pnddreNablipittngexamples bf Hitdérousefio fidr thodny inchidg Intatenfsolmbleh dry core

wei ght and nore, preferabl t out 3% by wej.ght of each dry core weight.
The pref %&Y‘&E}“ s‘m*waél?o%il@e%p%ax%g PD’QPB’BWX%W[’%‘%E’% 0631& ?H%fh‘iaév%?re added to
phar maceghéicalfof ﬁaﬁ?lﬁyﬂ%@p&@yﬁﬁ&ﬂﬁ@elﬁl@é (BT tnd ARIGBpkpY and ej ection

can occur wth low friction between the solid and the die wall. Hi gh
fri cti oncaiglose IR prd pelyignylalcobel, Jhe smeentiof binder nseespt mAY yary di®ludi ng
I nadequa J it ' £ i f ts during
ej ecti on%‘%é#r\g?égéta P@gﬁké’c a‘%%glggj Tﬂ%ﬁlg@%ﬁgﬁm&gg@é}é@g ﬁ%%g&{eﬁgg op
product i about $%bywkighy bf theltatidetideaweightasmel skt prkfdrably about 3% by weight of

the tablet dry weight. For both the 150mg and 300mg dose tablets, the amount of binder

may be present preferably from about 1% to about 6% by weight of each dry core weight

C

and more preferably at about 3% by weight of each dry core weight. The preferred
binder is polyvinyl alcohol. '
{0069] Lubricants are added to pharmaceutical formulations to ensure that tablet
formation and ejection can occur with low friction between the solid and the die wall.
High friction during tabletting can cause a series of problems, including inadequate tablet
quality (capping or even fragmentation of tablets during ejection, 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 hydri)genated
cottonseed oil (Sterotex®), hydrogenated soybean oil (Sterotex ® HM) and hydrogenated

15



al nost all tablet fornulations including the bupropion hydrochloride tablet
formul ati on described herein. Non-limting exanples of |ubricants useful
for the ¥PaSHEESHe gl yceryl behenate, stearic aci d,PCHWF@é@?ﬂY"ed
vegetabl e oils (such as hydrogenated cottonseed oil (Sterotex(r)),

hydr ogenat ed soybean oil (Sterotex (r) HV and hydrogenated 15 WO

2005/ 016318 PCT/ US2003/ 024700 soybean oil & castor wax (Sterotex(r) K),

st earyl sabesshofl & tasteriwas (Siethigr® ¥ tsteptyt alechyll,lewine (uipbRROYamadlvoolgher ) . The

| ubrica ' ef er-abl I Lyl ,.behenate.. The anmount ubri cant present may
vary frcmggé aﬂ%%yaﬂﬁé&l%%%“w pr‘?r ¥ ggrf:ery H?ee[f’g%"’g?'eﬁwu%i ght,

pr ef er allubridanpgreshonby P4y hiontdbout 199 % shouvs¥ Btweddht bhghettaiitely dry wei ght, and
nost preferably %ou 2. %b¥ wei ght of the tablet dry weight. For the 150ngy

and  300%geoRraferadly 918&1?‘?‘@I26/‘a@6359‘§@|"/ebxwéiﬁhft¢féhq tablehdnyoveigiteandubr i cant i s
WAt | f bl
present rﬁ&st?ﬁb@é&blygb&%ﬂg& %@vgl E%{]@é%@eﬁ‘ﬁgkﬁ%ﬁir%ﬂ@ﬁé preferably

from about 1% to about _ core wei ght and nore
pr ef er abl0Pmgrdoshmodifigdseigaseiablet ofdliie inventidn $heduyrisantie prsentababobbt h dosages.

0070 ' t f | at.i ' ' i at I
For mul ats 3 By el BF e babfer SR e AL Rty B b T 0 BBk SR ot or i e
Wi t hi n Iwéighttof (ialrpacdte tweigh andchorelpgefedably at stRuEIY&yoRiEHtioS & dpkote an
effective glg%%malt i cal amount of pharnmaceutically acceptable salt of
i

bupr opi o Osagffef er abl y pol yvi nyl al cohol, and a |ubricant,
preferalyoyrgy y agis st ARAUR: folfRNRYGRis ad ImMGHAS Pddale fifiliaibpnal 1nert
exci pients consistent - wth the objects of the invention my be added to the

core f oesliingind60%Tissolaticn of thehipropien hydeachlgridervtithimb ber (dateaok to facilitate

t he preparaty or.. Lnpr.ov atient .acceptabi|.ity of t final

nodi fi ed- ?‘g{‘jégg%a‘@%‘lr% ?%Oﬁgprﬁﬁﬁ?@gﬁ? 8‘?70833 @b‘%ﬁg euk“éﬂ’%{nggmao scri bed herein.
The gdd}ﬁhammb' .uti@ﬁij hcoembl 'lpisaﬂ?ﬁb@f@imhbins&nmrm;{pdslgvﬁyl'hdlmﬂHléa(rj E) i sz;n ?nd
can be fouynd ip the rel evant terature, for exanple in. the  Handbook o
Phar naceaalﬁiaﬂ ricpite pisieEaitls 8 YRGHL hehemats VSV H nssessay satdiioBaldngst ent s i ncl ude

spray - drd@flidndCoRsiflent SAROE Bbjects B kbnti %ﬁ%ﬁé‘di%@é& derivative.
[0071] It {iigénprefer?%d Pﬁgt tjﬁ% gran&ﬁe% 0’?10 e caorrprgssed ?o formthe core

of the fooulatiand-Theladditienal iericxcipientshaayibe\addad to facilitsterthbpdpdrationi n be
manuf act ur.ed. t he et I | at.i,0 ocess ssential.ly, wet granulation
vol vestat igtous it acodtilty B e Bl RGBSR B B ot on i 1 ¢ he

pLeS enc ehylﬂf'ochlolriﬂ_é] dogdgd fon@ a8 gbnﬁbai\hd@éimlciﬂre)adaiﬁbﬂmmgt etxyipidiﬂsx/hdra@elé ::or form ng
the Or A S to e skilled hfistar ad s b tousd in the Solevant Rtsmasirt, Tor cxaibple ia dio-

Handbook of Pharmaceutical Excipients. Non-limiting examples of such excipients

include spray dried lactose, sorbitol, mannitol, and any cellulose derivative.

[0071}  Itis preferred that the granules to be compressed to form the core of the
modified-release tablet of the invention described herein be manufactured by the wet
granulation process. Essentially, wet granulation involves agitation of a powder (the
active drug) by convention in the presence of a liquid (the solution binder) followed by
drying. For forming the granuies, 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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cores, the bupropion hydrochloride is first granulated, preferably with a
solution binder, in a granulator, preferably but not necessarily a

f1 ui di zedWSLWOYPIEHE! at or such as for exanple a fluidi PEHUBWEGIHAUI at or
manuf actured by datt (Gernmany) 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 16 ivogrousiop pegfesbpEiud2ehisieeanbe:. MS@%V@MF&KMO}JF;%W ably a

fluidiz A a n. al.so , be perforned
in a co(r%fgggl?l ona@%&aﬁ%%oﬁérg{r@fnéhfaerrmxﬁ q%’é%gésss ind a‘@ﬁlgogﬂdeeﬁ onal inert
exci pi emkaipistis buehsasffmexemplem filled cdn B fixed @ith e Bupxaptonyidiodhivgideupr opi on

hydr ochl ar i d g r to the granul ation step. [0072) The granules forned are
subsequ@fPT P %tﬁ’d‘sfeﬂi’en sieved prior to blending the granules with the
| ubr i cange72Pr etrs @hhiles folifediirt @lﬂjs&[u%ﬁ‘tw ﬁ%d%@tl?e‘n%i@gd{)ﬂéﬁkigﬁn&n 1. 4mm nmesh

SCreen. The si eved granules are then bl ended with the lubricant, and if

necessarle sramyesarithethe bgicanto Reaferptli the driad gramsirsqre wedﬁhmgh & pr ove
processiy Wimﬂﬁnegﬂ]ﬁr?eﬁo%g Ef%gecf %Lﬁﬂésearé ﬁy\@ BloRacdlwit e WBYR A Q4 ir B ending of
es wt rica any at

the granu and I'tT "necessary i't1onal inert
exci pi emeesssasy) ahy atherf anldztmmlrméxee;a:ugéntsj&mteh nmh@romq:riﬁmsmgioﬂ the a V- bl ender

or any ot he a bl endi.ng a at us. |dan s flowability
of the ﬁd(lkb{éqd uﬂ??ﬁ%aq E‘S‘E&&P@@PW f‘dﬁ'r‘ﬁl \{“ G%Ctlon at hi gh
pr oduct iafQifnRe8shey, AR adlifi Y it /eR&: 1cﬁt9r§a€!9£df6f‘exa|ﬁ’ﬂz\l‘@h’ ldmb%%%e the

requi renment for adequate flowis %‘ a glidant is often al'so added to a

gr anul aPPEemisd g ¥-blensies ox anyptherisuitabls hiending agparaivs e Slidans ipseeatbent | y

ot ot ASRRGUbAN G PoE, 81100 E10 e Bor b L b Pl B T ©

equi prremprodnetidn speaismand dunﬂmdlmlct dongpictiont iHawever, tembidethe baghiremént lﬁ(B'C essarily,

t he tabl t cor obt db r ry pre o referred.to as a

il 1 - oeaoa ovs Bleb £ el fionet e pdleR i BRORuTb I 11AHE Ty

Coat i ng%le[u%li?gﬂmﬂésearé ﬁibls&iueﬁﬂ)f ﬁ‘%ss@d et&eareedma Brel HbPeivdfRE RFerrelit6 as
control-relea5|(r}% coati ng applied directly onto the surface of the

tabl et d¥ndsoRgs #hh’&@@l‘eéﬁ@lb@ht@m‘ibﬂth@h@qfélaé‘é@étfl@hmquwaDQhar maceutical ly
accept a I [ rectly onto
t he sur f% Qﬁgﬁl@#&w m@grﬁttgﬁef’s?g egglgllsﬁp Iﬁéaﬁ&e‘flﬁ%{ﬁe%%“&% a@g% E’{a}tjreg c?r%ée absorption
of noi staws ebtained by a rotary press (also referred to as a mulii-station press) fitted with suitable

punches.

[0073] 2. Tablet Coatings

[0074}  The tablet cores are coated in two stages. The control-releasing coating is
applied directly onto the surface of the tablet cores and functions to contro! the release of
the pharmaceutically acceptable salt of bupropion. The moisture barrier is applied
directly onto the surface of the control-releasing coat to impede or retard the absorption
of moisture

[0075] 2.1 The Control-Releasing Coat

[0076]  The control-releasing coat is a semi-permeable coat comprising a water-
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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[0075] 2.1 The Control -Rel easing Coat [0076] The control-releasing coat is a
sem - perrreabl e _coat conprising a water- insoluble, water-perneable
filmform"HYXPPIi . a plasticizer and a water-sol ubl ECTHSIYHEI700 0077]
Non-limting exanples of water-insoluble, water-perneable filmformng

pol yners useful for the control-rel easing coat include cellul ose ethers,

cel lulose esters, 17 WD 2005/016318 PCT/ US2003/024700 and pol yvi nyl
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wat er - i FEBYIEER &4 Op‘g ed Wpier-insolableg e BRBratia fim furming r om about 1

% t0 abqalynto e H&ﬁbnﬁﬁ‘bfﬁ% “Fa'fb? lﬁs@mbfetwﬁery eeﬁe&lie ﬁﬁkﬂ@brﬂﬁ@%ﬁﬂ%@%&é{ om about

2% to about 6% by wei ght of the tablet dr For t dose
bupr opi &8ty ﬁi@lﬂﬁb@ﬁll%toc}boﬂf@&@wé’&gh@féh% lpbsbb’e‘teégh@flﬂdqurm&bmon t he

anount nNer. may vary
from ab%&?ﬂ@sf X zle u %A) @@éﬁ%%ﬁe%%%{tt aqgl}ﬂéetof%;kgd E TP of er abl Y,
t he anomyu:oomnmemm&emamataumseomm Rvertien rmahhmntbrbvmefmsmum polymer is

present at about % of the tablet dr Wth respect to
t he cont"?"é‘?rl’fe’é\1 gfﬁﬁ‘fg qugymm°%3¥ﬁﬁﬁ?€9“t6r{§ww5‘8@ wat er

per meablog el thisTetf Ry Weipb. Fl%fé%ly, mvmmvoﬁm@m@ﬁﬁ&uﬁé%a&& Iﬁﬁﬂééialew% and by
wei ght of the control -releasing coat dry ht. Preferably, the anount of

wat er - i Ado+fgpniag PQb(tI@F wmsnﬁaba@%éﬁ%‘mrwmght dectabletdry atsight. B0% by wei ght

f th b [
o b 3£, 0068 el PPl o T ftze ouorom on
wat e[) - qmnh&abledilnafoﬁnmg?blyﬁmbhmyfvatyrﬁdmabnun@s%m yhm;:GM)&ndhywxg‘ht om about f 2%
to about t of the t era anount o
wat er - | r‘?§§? ﬁ@gﬁsﬁ@éﬁ%@@h@a(m %F#?r@m% YaleE "ﬁg@@t@nt at about
3. 6% by wRérglimé&ihbld fdyrh @i ﬁ%séi“ ¥ a%ﬁt@@% bWElthrcﬁ%thretléﬁﬁn coat

control -rel easi ng coat itsel t he wat er-i nsol ubl e wat er - per rreabl e

filmfordsy wgighbl 30§nq§rd@§@bmr@nommmchmi¢ nxodlﬁﬁérrgwedablctrpé the
control “5]19 CAR rally added
to fil mlé‘gégﬁ Hg Tormu F %{?\r\gﬁ ﬁmle %%%ne%lg yS| @E%Paé’ﬁ‘ ﬁ%gg of the
pol yner vagy fimkebint 28ioabowsddt By Waght cﬁ’r’muﬂableﬂhﬁ weehghit.CBrefdralilhghe
amount of water-insoluble water-permeable film forming polymer is present at about

3.6% by weight of the tablet dry weight. With respect to the control-releasing coat itself,

the water-insoluble water-permeable film-forming polymer is present at about 45% by
weight of the control-releasing coat dry weight.

[0078] Plasticizers are generally added to film coating formulations to modify the
physical properties of the polymer to make it 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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pl asticizer contributes to the hardness of a tablet and may even affect its
di ssolution or disintegration characteristics, as well as its physical and
cheni cal WO9YG1¢318 One inportant property of plasti CITCZ"&J%ZO‘F@Z‘F"H ir ability
to make a coat elastic and pliable, thereby decreasing the coat's
brittleness. Non-limting exanples of plasticizers useful for the
control -rel easi ng coat described herein include polyols, such as
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pr ef er_rel&vffftlé’gt 1 PAGHDLO plﬁ%ﬁ%‘/@fﬁﬁff%ﬁ@%@%@*@%@g PROBETL 50y dose

bupr opi oaboly a6 Bboi it 3% BPREEhEH ththbieaRy Walhe t PreferdblE thd Y&t ben, the
amount of plasticizer present in the control-rel easi n% coat may vary from
about 19plagicigsbisresemgs phouhbSHHry weightns thedahletrdrywpight iFghithe 3PPmter abl y, the
anount o, 4 Ch 115, ) 9 I ght the tablet dry
wei ght . %OOSFB%ﬁréﬁlgggﬁgroclgggglﬁﬁcg?%%?%eﬁgﬁ%%%c tﬁeggrn%ne%%b%ﬁafn g -trogl ease tabl et
of the iplagizeopresanhmap ranyrftomoiboupd.a%t th ebart 2%psyeseight afdlye dbleydrfr om about

0.5%to about 2% by wejght of e tabl et _dr i ght. For both the 150 ny
and 300 Ygeto 36%0¥&%@¢%@ @%@ﬁ’%“rf"r@&%@ 1ZeLS PFSFYbl y from about
6% to ab?l'dferai@;’yﬁbm BBt to0dbolit B Byiveight dfehSebnirbBrefdsihg bt dry'ei ght and nore

preferably at about 12% by weight of the control-releasing coat dry weight.
[0079] N&pight apdmparg peokephly akabept 1256 by weight ofitee enstrphteleasingepatidrf or t he

control - Fﬁl@asi ng coat include pol yvinyl pyrrolidone, hydroxypropyl
met hyl ce]v ose and hydroxypropyl cellulose. The preferred water-sol uble
pol ynmer [087%9jol Womlphjiingreaémplenef watéresolubbepuiymdrs wéeifid Homthy comral- f r om about

1.5%to about 6%b ight.of the.tahlet dr weight. Wth respect to the
cont r ol - FPEAUEE For) ‘%’8% Pﬁ&w&mﬁ‘é‘m&ﬁ’ﬂ%ﬁ‘txya?gpwa%ﬁ%&ﬂ‘ﬁ%ﬁe@d po on mer present
e ar Yhidr Véelldbde t ' i i el easin

y var yhy ?‘gﬁf@mer t%@e ’fl%egh@ﬁm re® RbeRYoEIE gaym@f ;sbbgv&g;mhy yirdlidore i ng

coat dry we dose of the ugropl on rochl oride nodified-

rel ease thapmenntsf which may ey fiom, abowd - Hdrnshoubs“olivesighi of tisitdblgary mer present
T g R s Sl i Sty 2o, o
wei ght . paymertpredfitimey dog Eonf abohie2 5% toqabopi 366 by weightdiahe clentrobdi f i ed-r el ease
tabl et Oxtelc;[a:rslnelg icga}{ %P)} \!v%gl’lt. tﬁfc]ng th%1 r{?blrgtg dgge o‘?%eebrui)mpion hydrochloride modified-

release tablet of the invention, the amount of water-soluble polymer present may vary

from about 3% to about 5% by weight of the tablet dry weight or from about 25% to

about 50% by weight of the control-releasing coat dry weight. For the 300mg dose of the

bupropion hydrochloride modified-release tablet of the invention, the amount of water-

soluble polymer present may vary from about 2% to about 5% of the tablet dry weight

and about 43% of the control-releasing coat dry weight.

[0080] The ratio of water-insoluble water-permeable film forming

polymer:plasticizer:water-soluble polymer for the 150mg dose of the modified-release

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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sol ubl e polynmer present may vary from about 2% to about 5% of the tablet dry
wei ght an@ogg&?lt 43% of the control -releasing coat dry weight. [0080] The
ratio of warer Y H&Fubl e wat er - perneabl e filmform ng PCT/US2003/024700

pol ymer: pl astici zer: wat er-sol ubl e polynmer for the 150ng dose of the

nodi fi ed-rel ease bupropi on hydrochloride tablet of the invention described
herein may vary fromabout 3:1:4 to about 5:1:3. The preferred ratio is
about 4salulge pplymer mey 3a0rftpmigwst 3L2:6th ebourd 85t 8 Fhe prefarse datip isabban
hydrochheyiige tablet of the invention described herein, the ratio of the
wat er - i nsolUbl e wat er-i npernmeable filmformng pol yner:plasticizer:water 19
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ethyl cellul ose, and the plasticizer, "preférably polyethylene glycol 1450,
are di s8®psgaaicisplvenisueh srcarmixtuse plethil aipobel and isapropyt aleabobf Thet hy|  al cohol and

| soprop : . LGl . r < RGQl yvi ny| rrol.idone is
noxt " aabiesT ek Bbot KR bbb Rhe 1ol aBPlof Bohaicus BGR

cont r ol acteé¢veds Thereolting saitrl-relensing codtaolution Bytkeh priyed biwe thetablet cores using
a tabl et coater i di zed .hed paratus or any oth suj.t abl e coating

appar at §& wt#’{?&lf%ﬁ ‘E’Q’ﬁ?ﬂl? FPRTayRey ?Dé(c?% isb‘Fﬁ%Eegcé’iaHng Praftteved. The
tabl et Q@é%hﬁﬁ@h@%ﬂﬂﬁ@desﬁ@@w@i@ﬂﬁ%_ is aEHIGRA! The EBRE citbPocurasHgent |y dried
before the noisture barrier is apE ied. [0082] The skilled artisan wll

appr eci Hecontmelireleasing enaf piggulseauepBy Aredbheafore gheompisiurahaidr is appdied.e| ease of the
bupr opi dr |1d€s . . t i he tabl et
cores. Wg%er?ﬁea klﬁﬁ"iidggtl%q{ﬂﬁépp%%%t?gﬂj&é@fgg%ﬁgg‘g?a,%ﬂggﬁ ce&lgrin{ ered by
varyi ngthelreleaseaf the baprdplivm hydtcehlorids ald/drities ansaine of @ating agylied td ther f or m ng

pol yner ; plasticizer:water-. sqluble polyner and/or, the gyantit f coating
appl i ed™ tEpres-+ R Rermealility o thﬁﬁ?’gfﬁ'é?gg"éﬂ’@é’ﬁatr teFeglé’gé'ﬁE’F%ﬂ ‘E‘? obt ai ned
Wi th a MethaarReDhscibl¥alRér-peRRQiblNif- foh@ingpolyRR: FRak Serfviaid f Or m ng

pol ymer. The addition of other excipients to the tablet core may also alter
t he” per Aelable ppiynenand/orehe guaniity of ceatmg applipdde the talfetrcoracahpioss if it is

desired -;1?:!: : Lher . ' | nt, the
anmount g%tt%tegs{%l?%ie;e F}r?ufﬁfétgmfggﬁﬁtgglhf% g@%@‘ﬁgﬁ@g@ﬁ%ﬁ@hﬁ% %gﬁi ncreased to
nmeke t heerawable fimdomiin@pbipmas ThHeadgitios sLiother exwipichiado ¢he tablteste mphy abl e coat
0y the R i RS i S bt ORI etSacing cose For exatmalo, Fit it desired that

the tablet core further comprise an expanding agent, the amount of plasticizer in the

control-releasing coat should be increased to make the coat more pliable as the pressure
exerted on a less pliable coat by the expanding agent would rupture the coat. Further, the
proportion of the water-insoluble water-permeable film forming polymer and water-
soluble polymer may also have to be altered depending on whether a faster or slower
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
3% 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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proportion of the water-insoluble water-perneable filmform ng polyner and
wat er - sol ubl e polynmer may al so have to be altered dependi ng on whether a
faster or “é‘?%ﬂ%&“ i ssolution and/or release profil e i BCHE§200HR47900083]

Dependi ng on the dissolution or in-vivo release profile desired the weight
gained after coating the tablet core with the control -rel easi ng coat m ght
vary from about 3% to about 30% of the weight of the dry tablet core. For
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wel ont o HAEIHE OB of T o abiet 3 m/RRRRL J i GRS 1t "6 o
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i nventi & e |Cb[ %Wegé‘i‘%ary from about 8% to about 10% of the wei ght
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nDi St ur €oprises an entsricppl/dran adiylie polymen aperndation enttancdr ané bpticsialiga coat  and
conpri Sﬁ?asﬁ‘ﬂze?nt eric and/or an acrylic polyner, a perneation enhancer and
optionaFly a plasticizer. [0086] The enteric polynmer is preferably an

acr y: i c [Wﬁyrreﬁg &hmlcqszﬂytth p;@lfeyamr an:&bryml’lﬁfyallie@bﬁ'he acriybd 15!&9:!1?&1 iii Clzici d

copol ymer .t ype ol y(met hacrylic acid, .met nethacryl ate) 1:

avai | ablpéef?'éﬁﬁér“é%ﬂgqcﬂél ’d‘g%"p?l GTWB%IQ?PF&%‘%GW&'QPF retyl g " Eudragit L 30
D-55) . Ey i1 | i i 4 i ch may
vary f-rﬁgﬁmgﬁgﬁu?qloo%l%gépﬁﬁg%ggﬁﬁdgl’?lggllragfﬁ%%i/]zwei%F}?@%? ufhfa m about 55%
t o aboutl 3009658). Therraethadrgliqacid dopelymer isgrasentan ghamowyy whick me8Garyy dose of the

dified : Lori | ! . Com, th
ot hacr JTPLRsERr fods QD ot A EhRCDY Bllafar 80t bl s5000 sBURIOIAR | 0%, 1) et
dry wei gidmoibtuesf evtadridyy weelpht. afop thiet 150 img dvge 6Bthb anidjfiddereleasitpropidl yner i s

present  a out 2.5%0f the tablet dry weight. Wth respect to the
noi st ur @Y%‘Qaaf’%‘ie tabletofithe nyention F\Pleg‘ﬁglyﬁg“ﬁ%f"i’i’& ?rirwa@mﬁ%pm ymer is
present ab&Ith’/?t'b&hﬁ%M ﬁ;/ié]gmhé% d%ﬁv%iklﬂ.l 2Rasthn19 Ok BoMRiog e dthdchRicol sture

barrier dry weig nore préferably at about 66% of the noi'sture barrier

dry wei @hid copdymers pegentatjaboybd 8% thetiebletlly weight. r Withaespetiupthepi on
ot el S e b BBl g P! el o
preferably from about 30% to about 90% by weight of the moisture barrier dry weight
and more preferably at about 66% of the moisture barrier dry weight. For the 300 mg
dose of the modified-release bupropion hydrochloride tablet of the invention, the amount
of the methacrylic acid copolymer may vary from about 1.5% to about 3% of the tablet
dry weight. Preferably, the amount of methacrylic acid copolymer is present at about 2%
by weight of the tablet dry weight. With respect to the coating itself, the methacrylic acid
copolymer is present preferably from about 30% to about 90% of the moisture barrier dry
weight and more preferably at about 66% of the moisture barrier dry weight for the 300
mg dose modified-release tablet of the invention.
[0087] It is known in the art that methacrylic acid copolymers tend to become briitle
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 il or castor oil. The preferred plasticizer
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dry wei ght. Preferably, the amount of nethacrylic acid copolymer is present
at about 2% wei ght of the tablet dry weight. Wth respect to the coating
itself, tﬁ@wgﬁé@?yl ic acid copolynmer is present pre?@?’ﬁ&“@’?zﬁwﬁr about 30%
to about 90% of the noisture barrier dry weight and nore preferably at

about 66% of the noisture barrier dry weight for the 300 ng dose
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about 0.4% of the fablet dry weight for the 300 et. Wth respect to
rmr st ur 45Gmerne 306 mgdloe mﬁ’ﬂ‘@%‘i’%@@? bypxepion Bydreg tafﬂ\?télrféheabl y from about

| %10 aRRuhrich } Ry ndh i e (RInIRLRLELE oh B ih dé&'ﬁﬁm‘gﬁrl&?%r and mor e

preferably at a out e nolsture Darrier dry wel both the 150
ng and Smplmgs tbdmslsnd)dl thbletSaraedubmmmdrm‘qm(hﬂermcgmmsl Glomaeer aiEl et of the

i nventi on. L, known.in t on t nt ended nmmin
functi oﬁxclplg&tc‘?‘ﬂ) Fﬁgﬁt §hetp6°%e§n?f§£&% kﬁt&qgt ek?ﬂ%’é‘g’t EH6 Y7 nt o

di ff er emhd ﬂlﬁl@jﬂﬁﬁmtaﬂr&wﬁyﬂrm tm@ forﬂ?&lhh@hﬂ%h ﬂfe@éfoﬁﬂfe&feﬁcﬂﬁé@ aproperties of a
drug or the tablet as a in a series of é land many substances used

i n tabl &ulignsiens: Thus theapplymlmecﬁh@%wa@é@@m asficizerpambivationi onal . Thus,
the pol y&thyh6RGrIbAAS seﬂv%éﬁoeq%y't oliftrdd3SmB I g&fohﬁmﬁi@y odfrkon for the
t drop

noi sture barrier serves not O I ncreas |crty of the
noi st ur darripgibnf adyo ackads agdlidentact s as a glidant. (0088) | n addition to the

i o SOOBRE, niilioen Lo Ry DEnP T ESL P ERe bRttt e ”

per meat ia9f ghmhaﬂms'o ih&resied rRMRtopBIliGHDS R @ Bistnéibarayr. PhepRigdties! from the
group consisting o silicon droxrde colloidal silicon,_ I actose,

hydr ophiepagcsséy kysﬁm@nhr:s%&rtarﬁe@ﬁd Biay he selected from the group consisting of
silicon dioxide, colloidal silicon, lactose, hydrophilic polymers, sodium chloride,

aluminum oxide, colloidal aluminum oxide, silica, microcrystalline cellulose and any
combination thereof. Silicon dioxide is the preferred permeation enhancer. The amount
of permeation enhancer present may vary from about 0.5% to about 1% by weight of the
tablet dry weight and is about 25% by weight of the moisture barrier dry weight. For the
150mg dose modified-release bupropion hydrochloride tablet of the invention, the
permeation enhancer is present in an amount of about 0.9% of the tablet dry weight and
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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al um num oxi de, colloidal alum num oxide, silica, mcrocrystalline cellul ose
and any conbination thereof. Silicon dioxide is the preferred perneation
enhancer . WFh0%M6i8t  of perneation enhancer present nBGTUSOPEIWM about
0.5%to about 1 % by weight of the tablet dry weight and is about 25% by
wei ght of the noisture barrier dry weight. For the 150ng dose
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I St henhsibgenery. OTleqredulitng rabistite dtie Solutiorods eitbnwhidyed bito dleshbiel cokedl easi ng

coat usin tabl et cqater, flujdized bed appayatus, or an ot her suitable
coat | ngca%@imh& CRMERATEIPHFIRE RO TSN ArppIFt %ﬁ@r,gﬁ@%@dﬁeﬂ@ PR A s
achi evedey, H@taﬁl@%ﬁfﬁ% gﬁﬁgﬁﬁfwv&ﬂntﬂﬁarﬂﬂhﬁ%%sﬁr&éﬁh g@hfis subsequent |y

dried prior to packa 0091] The noisture barrier 7s applied to the
cont r ol 2¢hé¢veds iThetablstetcodied abihdhe woisise laumidy arg subsequentlyvbieghpriog®i n is no nore
t han aboutkga% and preferably no nore than about 2.5% of the tablet dry
wei ght S BBYH the 150 ng and 300 ng nodified-rel ease bupropion

{0091}  The moisture barrier is applied to the control-releasing coated tablet cores such

that the weight gain is no more than about 6% and preferably no more than about 2.5% of
the tablet dry weight of both the 150 mg and 300 mg modified-release bupropion
hydrochloride tablets of the invention. The amount of the moisture barrier applied does
not render the bupropion hydrochloride modified release tablet described herein resistant
to gastric fluid and has no significant impact on the drug release characteristics.

[0092] The moisture barrier as used herein does not function as an enteric coat. Even
though the methacrylic acid copolymer, Eudragit® L 30 D-55, is referenced and is used
in enteric coating formulations in the art, its functionality is formulation dependent and
on the quantity of the material applied. As is known iu 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

HCY), no individual values of at least six experiments exceed 10% of the active drug
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hydrochl ori de tablets of the invention. The amount of the noisture barrier
applied dqﬁi not render the bupropion hydrochl oride nodified rel ease tabl et
descri bed Mef@PHBYsi stant  to gastric fluid and has n8CTUGHOIPHZNt | npact
on the drug rel ease characteristics. [0092] The noisture barrier as used
herein does not function as an enteric coat. Even though the nethacrylic
acid co olag'rrer, Eu?f;a%qggr) | 30 D-55, is referenced and is used in enteric
coatingf%S BehAngd nod Less fhan /% digsplved atd Stinates tvpH 68y The nicstangibatrieon dependent

and ory kot h L ' ' I.n_the art, an
enteric Otg%g?t%p?ﬂss rx%‘g{)eﬁegﬁfogvﬁtr%{éﬂ%g 8"3“#33”%‘@%‘%@%*5%@%°%?” I nactivated by
gast ri diyduwichloride iswotnegativedy afferted inagidicrmddiznor it ih @rigaisg thecgagmicosa. To neet
the requirene for. an enteri.c coat, the test described in the USP
(et hod a5t @) Baprin PpEtmiasfy Wik & Firo ContiRDe el o PP na( 0. 1IN HCL)
no i ndiwdighiahin\Ehei@eRibodt 69,96 8bout 8% HXREN Yo Obmit Ne active
drug 23 \}%ug005/016338 PCT/%SZOO%?%%MOO ﬂdt?gg%ﬁ)\??gﬁ%r%%t&{é%{s t han 75%

di ssol vertcommendadi Tie emoint of Budragit® Thi0 RehiSsolid apphiad onterthe chmérel-not neet thi s

requi repent for the.follow ng reaso even th h the pu I Qn.

nyr oo P aREcteict et oS AinR TR Rl G aRa 4 S (it |

| rrit atenfgic iitegriip Slotildbe redihe8 Ahe dikdohitnqbst fr ThefisHed prodice@el e With a film
cont ai ni ng Eudragit(ég L 30 D-55, a  weight gain of between about 6%to
about SofiBHESS AT cofied igblst Goaes) adhe A Bpurdiaeppintyewd nat stipelaieedivgiéef The anmount

of Eudraghd { aﬁ&l;ﬁ é'r?d}mg 5 easi ng coated

t abl et c%}lergli}%aglirqggﬁmt?}§§t a c%%)?g{gh pre gpgﬁe%r%%oéog{?rﬁgﬁétz.S% (2) if

ent er i andipatethet thy pwduttdobenatempet albille teshequiiersmisdsianentees todter t he fi ni shed
product_(i.e., .the L.sture barrigr ated tabl et .cores) .at the 2 hour tine
poi nt \%@uﬁg?foqehg?q lfﬂa gftesgmﬁ?‘ﬂésf Sgli“’ectﬁ%mﬂlﬁ‘i’”éealf%‘ﬁ Iﬁﬁ%wérqﬁe ) anal yti cal
tests petd®e bBlrodfeldds@cdat, Nédts ¥R c6Rkted iPEiGnind iR tHeGAdiSud Rtridrhe pr oduct
does not neet all the test requirenents as an enteric coated product as

def i nedPByed gdscilyento theimmediatagelate tablet copnsdnstion pusn snderiq abplsised direct!y
ont o t NfoG @k bk lr}ﬁulu?fh%?e Jﬁ%ﬁﬁO%BF&E%uﬁﬁfsfoﬁ‘ﬁ?&‘aaﬁgﬁ&je i%‘i’el@fs%@ﬁ‘g}nne if the
I e I y onto"the” I nme

noi sture barrier app rect Il ate release tablet cores
f unct i dhe tableteoreain &rli I8 HEH and haws dees roh il witlon thefdefnitibn hbHthe USPrfer t han 40% of

t he bupr.opjan hydrochl ord ' el eased f.om .the .tablet coresin 0.1 N HC
and hepﬁ@eeﬁtfﬁlggo%g ee%?‘?pif%{hﬁe {"ﬁ‘étm g‘ﬁﬁyr?fhed'ﬂo%tf'rethr?‘g%wsf%? an enteric
coat ( soffilxediy dtehining e fsibairt oRtatnt bying thelkiel-Fiadhet (K tbabFier was al so

confirmed by determni nq t he, noi sture content usi nq the Karl -Fi scher (KF)
test ofindiyiduallyfenied qonirgl yeleasingand moistyre barrigr eogted feplelcarasond®tur e barri er

coat ed Joahlitled CHdEFond PARE = 2°C/75%RH + 5%REH) in an open glass dish for 10 days
(see Exaraple 2). The results show that moisture content for the control-releasing coated
tablet cores is higher than for the moisture barrier coated tablet cores. Cumulatively
these data establish the functionality of the moisture barrier as a coat, which substantially

impedes or retards the absorption of moisture and not as an enteric coat as defined by the
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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accel erated conditions (40C f 2C 759%RH f 5%RH) in an open glass dish for 10
days (see Exanple 2). The results show that noisture content for the
control -rel easing coated tablet cores is higher than for the noisture
barrier co¥PasioBiet cores. Cunul atively these data estratszeshdrbe
functionality of the noisture barrier as a coat, which substantially

| npedes or retards the absorption of noisture and not as an enteric coat as
defined by the USP. [00931 The tablet of the invention provides for an

ext endecpréfelabBeabof 219418 ddoi 3TV, Dibre BIErAHTN hiuk 9824 1tH QbR 389, BRI RodtOr M NY
in_the formulation, The above fornulation also provides

agent is esen L ) .

for a stlﬁgt%’@gﬁ’@é?%tpizo/wmﬁ]?wl% hykroshderiflel canieniis saledsed, lafler abaat&r about 2
hours, w0k % 0200, % nore

pref er alrJHIb y éb%o&l% b%)tfgﬁgg%%t@’ ﬁég/gafaggﬁb%géﬁb /g%e%tg}lé%é?/i’/q}é%ggﬁ%gé? gf t he

bupr opi capoutififts tecdbbutr T4te apdmostprefemblycibeutsid; ofthe bupragion hydrotldoride, about 20%

to about 45%. 2 2 0163 CT1 US20031024700 . pref erably about 21 %to
about 37(‘%1%%1? ééi%ar\ég@}%g%{e{/gbﬁggq FEBET FSLBBY %gggﬁﬁﬁtt"?&?&n%ﬁseferabl y ’
about  32farpdbouhe3% unore predrabily cb Qb tran abléut 06T &I mbst pfFb8RISad lesgf t er about 8

hours, about 40%t o _about 909% ref erably about 60%to about 85% nore
preferab'-g?lab&Bb?ﬁ%Bé&@gBPr%‘Bﬂi‘y&ﬂ%b%OﬁﬂflsEi?léﬁséﬁ-ably about 74% of the

bupr opi dr T F out 16 hours no
| ess thggogﬂouﬁﬁgg%ﬁpre g@%ﬁ?’ﬁ??ﬁ@é%t&ﬁ%gqg!g%%{bhgg%%ﬂmre preferably no
| ess t hdwydedsbloride tbiet aftiie fosmlation flescebidhenon iseyslentiathetosts per@@iedf t he

bupr opi drochlari.de content i.s released. [0 The positive inpact on
stabi | i 39 eyt fd tolad %P&Hﬁ?seﬂr%sggténsﬁ%rilﬁ ‘?ﬂ%?&%@% g‘?ﬁag% ¥ et of the
f or mul attheighlé awhtiiedddrecadldates caditibdn (40°0 HNe/ TSRS+ BRIy 4¥Bekll 450 eval uat e
the tota irrpuritiﬁlg present in_either the,lSOg%oro 300 dgsaeforms
t hr ough Brongh i hmopiigand Lewentds of lenstamatabilitnat 2516¢ % Wﬁg’kﬁﬂ'f URH) as

wel | as 127 aTal g gI p= b Lol £ . 25C
2C/ GO(MRJ%CQE@A% .tél'%l;ﬁe stab?ﬁafé;ﬁtﬁ es (gsl&tg%é%éu?e Scsg;r%g&%?y) rtgelsgl%i ve to

Vel | but rtebletsR) in total inpurities in tablets. [0095] In 7 count, 40 cc and
50, Counlondl0, 57 EHEE AL Wb Ll e KRR Ay eddSp RIS,
| pur i ti399 niyg ésagd stehgh ngbdbfednelensertabléts antha diwhtich foYeimplgitlgtbtadf t he armount
of  bupr,opi on hydrochloride in the tablet, preferably no nore that about
1.5% ariBiPHEEes present should be no more than about 2.5% by weight of the amount of

bupropion hydrochloride in the tablet, preferably no more that about 1.5%, and most

preferably no more that about 0.6% through at least 12 months of long-term stability at

25°C £ 2°C/60%RH = 5%RH. At 18 months of long-term stability at 25°C +

2°C/60%RH + 5%RH, the total impurities present should be no more than about 2.5% by

weight of the amount of bupropion hydrochloride in the tablet, preferably no more than

about 1.5%, and most preferably no more than about 0.7% by weight of the amount of

bupropion hydrochloride in the tablet. Thus, the modified-release bupropion

hydrochloride tablet according to the present invention contains at least about 95% w/w

and more preferably at least 98% or even at least 99% of undegraded bupropion

hydrochloride after storage for 12 or 18 months of long-term stability under the humidity

and temperafure 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 stil] 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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preferably no nore that about 0.6%through at |east 12 nonths of long-term
stability at 25C 2C/60%H f 5%RH. At 18 nonths of long-termstability at
25C f 2CVO¥SH8RH, the total inpurities present sh‘%fg'l'fﬁlszﬂ‘@mgo?mre t han
about 2.5% by weight of the amount of bupropion hydrochloride in the
tablet, preferably no nore than about 1.5% and nost preferably no nore

t han about 0. 7% by wei ght of the anmount of bupropion hydrochloride in the

t abl et . tempesyure (5258 Ch aEif-6Sh basility Poregampie iftheltabkd irotiallecohtailset accor di ng
to the sent i nventi.on.contains .at |east . about 95% w and nore

pref er aﬁ@%@“ﬁ@%ﬁ%’&?@f’“@%@# aP’é’Bgt? 3gyug ﬁff.lprﬁﬂf‘&@@“a OBEBTBpi on

hydr ochbteragelat laist 285 Big@f Bgropion hildocilorkR aAB pteRsratli at EE@QDEH(? grt abi ity under
the hum dity and, tenperature conditions usually encountered in pharmacies
and medMor% lllcr&E‘PWéPéhqt?@?t- room tenperature and 35-60% humi dity. Thus, when
used in ar ' i %F@dﬁﬁg At Lt will still
retain g®9mas%§%}:%f%ﬁ?¥§%ﬁ;ﬁ%mgﬁo QiE)nroe erably tgq[s O?keagﬁ)plgg% or even 99%
of its bwireshdgrideffoethe d Hemgaiasagektretgth tabletsalf thedovengon Whe S0f£4GHh6318

PCTI US2003/{ 024700 ,.. t enper at u 5-2 t ~35- 0% um qi.ty. For exanple if

t he tachect%{efaﬁ‘f‘l ‘i°8f’it&9“§§'ﬁ “§|*‘ ﬁ‘éﬁ“géénﬁ‘n@“%‘p‘%5i°8‘?¥9h‘§6;“r°geéﬂ’%ry°f’ﬁ'8 (1 abel ed
amount ) caifigutatenddhonliedRaoahdre than abdie 190 NEre)s@AE botflk @hdBledt | east 285 ng of

bupr opi o&oﬁﬁydr_ochl ori de and preferabl¥ at least 294 ng or nore will remain
in the Fffieatation fydey 30A1ae desagpsiaspgthstorerindsy thy seme peoclertied  anount  of

| MU T b&itRins RAGA PRI @LKﬁ“m%gfsﬁﬁ@&ﬁi%ﬂgf%@ﬁmfemgu@éqg&ﬁ)@& strength

tablets of the invention en stored under accelerated conditions through
at | easimpmpenofre more thiveabdutcGéfhthrough sdsastdDRENtbet Theel S0cogfablgts at i ons shoul d

be no re than.about, 19 bottl e .and t et nfiquration for the
300" g MBI e DT o5 TP AR iRl o REbe anERClT | s ohoul d
have a Kntéioshsirehi shvlut Dh ai@ total idpidities ofhenibrelthin sitakt 1.0Y@khen Npuri ti es
of no nore than abqut Q.6%¢through _at |east 6 nonths. The 150 ng tablets

stored FRredpadamoesieraied cansiitions thapysh 3 dest Gomenths. i Bier300meshdesaetil d have a KF
o ¢ g f
moi st ur aren%m%@o% sRked 1R M@eﬁﬁwg?g%% tibAPHF ie!s@Re Of NO more

t han about ~1. when store Itions through at | east 6
nmont hs. afmbhent3fmeghelds hajye a KF moisgirs cerddsit ef so miprsrtbah dhout Hé asdfdalconf i gur ati on

e AR B AR R RS r R B B A, 120 2 K
t han abgigistide 88atenld€ B 360 Riptdsige sténgipRbdificdscleade fblet bihe idvention

should be no more than about 0.8% after 3 days and preferably no more than 0.45% after

10 days when stored under accelerated conditions. When stored in tightly sealed glass

bottles the KF moisture content should be no more than 0.45% after 3-days and

preferably no more than about 0.4% after 10 days.

[0097] The following examples iilustrate the present invention and are not intended to

limit the scope of the present invention.

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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noi sture content of a 300 ng dosage strength nodified-rel ease tablet of the
on should be no nore than about 0.8% after 3 days and preferably no

I nventi
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When stored in tightly seal ed gl ass

after 1
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0 days. [0097] The follown
n_and are not intended to
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* Evaporated during drying

[0100]

and allowed to cool to a temperature of no more than about 30°C. Bupropion
hydrochloride is placed in the top spraying chamber of a fluidized bed apparatus, such as
for example a Glatt GPCGI fluidized bed apparatus. The solution binder (i.e., the
polyvinyl alcohol solution) is sprayed onto the bupropion hydrochloride, with the in-

process parameters shown in Table 2:

The water is first heated to 60 = 5°C. The binder (polyvinyl alcohol) is next

dissolved in the water to homogeneity and then passed through a 0.7 mm mesh screen

TABLE 2
GRANULATION PROCESS PARAMETERS
Air flow (m*/h) 2000-2500
Pump flow rate (g/min) 150-250
Inlet temperature 50°C-70°C
Qutlet temperature 30°C-50°C
Spraying pressure (Bar) 3-5
Product temperature 35°C-50°C
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hydrochl oride is placed in the top spraying chanber of a fluidized bed
apparatus, such as for exanple a Gatt GPCGL fluidized bed apparatus. The

sol ution wd%@gmg%me. , the polyvinyl alcohol solutionpct/gshpi@y®e onto the
bupropi on hydrochloride, with the in- process paraneters shown in Table 2:

TABLE 2 GRANULATI ON PROCESS PARAMETERS Air flow (m/h) 2000-2500 Punp
flowrate (g/mn) 150-250 Inlet tenperature 50C-70C Qutlet tenperature

30C- 50 rayd %%?M € 2 %@ﬂﬂ aidfern °20C 27 WO
200510(1:[30%@ PC%% 3 O%t%%lolg@&%%%g%thg ce ﬁ%@%@%ﬁ’gn I'S ncorrpl eted, the
gr anul e¢ocdeddo alt¢roparatutecofdio yncuethan Reout 3560 | B buprogiondrydarhlotide of no nore

t han abgut C. .The buptopi hydrochl.ori de granules are then passed
throughggn'fgsimmeﬁfgﬁseg?hé@@%[lo{ mﬁ%ﬂes“fvﬁbri cant (glyceryl behenate)

t oget heforer} h THedubicueElgeghbshesatd)Iogeitan withltendeddighanaleyifdhender until the
mxture is unifornmy m'xeg. The resulting mxture is pressed into tablet
cores u*E]ieﬁQf%én A &-Blepderiptibthe gyxtute 17 Nﬁ%ﬁgﬁ mixed, The esulfing RU¥HedY er age
hardnmilsﬁrggsreﬂmt@%%c&e%'ﬁ@aﬁ?ﬂyiabge@ﬁr&%t g@%etprﬁme&w b Gkgess from about

3.9 about 4.5 mmtor the” 15 et “cores, "and an average hardness
f r om abbartineg? figm about Hbwigtabes 28Sc anthan averagedhickyess fivwleheow 3.9 moroabout 4. 8nm

to about, 5 mm_for,, t 30 tabl et cores. T. friahili of the tablet
bor o0t Bhots 4T o8k IS0 Py corl Hnf b P SER malohss e honk 1Y shot "ot e o e
t hen cogbcub3nst,ant B achidertbickiess Bagiabout @Buim foabvut Aling Jor tBOBWMEN Tabl e 3:

TABLES CONTROL- RELEASI NG COAT FORMULATI ON. 150 m 300 m Ingredi ents A B C As
B C takist ogrys. (Hhyriwpbitityont hakblet tores dos hothydomeestteagtds is npgneig fhanss 5 63/ 3. 1

12/'6. 280 38, Syt katfiet Chick afPihdiBc AR vifickhe control-releasing coat formulations

shown in Table 3:
TABLE 3
CONTROL-RELEASING COAT FORMULATION
150 mg 300 mg
Ingredients A B C A’ B C
jmg!'}i‘) (mg/%) %o {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%°
Ysopropyl Alcohol 99%° * * ¥ * * *
Dry weight of control- 18/9.73 15/8.24 24/12.56 | 42.22/11.14 | 14.9/435 29/8.07
releasing coat

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

3 Polyvinylpymrolidone (Kollidon® 90F)

*Polyethylene 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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perneable filmform ng polyner' Water soluble polyner' 5.64/3.05 7.5/4.1
9/4.7 18.0614.77 6.37/1.86 12.40/3.45 Plasticizer' 2.1/1.14 1.88/1.03 3/1.6
5.16/ 1. 36 WO W95/QI638 3. 55/0.99 Denatured Ethyl * Al cohBETYSWBN24Er opyl

Al cohol 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 % val ues represent the
proportion of the ingredient in relation to the tablet dry weight

Et hyl ceB?luble pelyn@ois(gradvedy: pdded Yo the abwieynikiwyd toyavoid] lange paticléobt | don(r) 90F)

4Pol yet hyl 14 Evapor at urin ing [0103]
The pl a@@“ﬁ’?‘%ﬁ‘%&%&é’% ﬁ%ﬁ&&%ﬁ%ﬁ%ﬂ%%nge ¥e8fa?m§t§§g?%gng%%¥d i nsol ubl e
wat er pelcoid bheisbplopyl ai¢oiiohiy thpalagdedrto (hetdoytirpahixtihre 26d hd)g iss added to a
portion of,a ,mxtuyre of the depatured e | al ¢cohol and the isopropyl

al cohol F‘_"ﬁ?&%‘*wﬁé OMOREPSRMT “%IWSEJZ’B%( $angRefigBolsP 84900  sol ubl e
pol yner thr&t}l%rﬁgéﬁédﬂorﬁ&@ﬁ&ef @otAMEsiAlR PRocBisprikkie aPg 50 hdoFsmaprarti cl es or
cl unpi ng. e solutionis mxed to honogeneity. The remai nder of the
denaturgﬂc reapire ah QU2 Qpd). iThe Peopganizel comivig spkutioh isrthepiwpeayed ontohe coat i ng
m xt ure ] X| | | k ks | UL | s achi eved.
The. coatiiBsplsdi kel Bl Ofuia 56 51 VIRRAS B G R ibltid © 2T 2o Te

si ze 7, siovac@sikblreessure at 8500: L 2000 psi and back pressure at 10Wf 250

psi). The honopgeni zed coating solution is then sprayed onto the tabl et
cores in a tablet coater (O Hara 36 Side Vent) with the process paraneters

shown ifn ranre 4. TABLCE 4 CONI ABLE i °o NG COAT PROCESS PARANVET RS Process
Par ame —tablet—cores—Pan_Spead(rpg) 5-15
5-15 haust A r TONEROIREIEASTG QGAT BROCESSIPARAMETERS

Process Parameters 150 mg tablet cores 300 mg tablet cores

Pan Speed (rpm) 5-15 5-15

Exhaust Air Temperature (°C) 2540 25+ 40

Inlet Air Temperature (°C) 30060 3060

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 bmﬁer formulation shown in Table
5:
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Inlet Air Tenperature (C) 300 f 60 30 60 Spray Rate (g/mn) 160-400
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Pressure

(psi) 20- YO #ISAW3BA 1 Fl ow (CFA) S00-1100 800- 1100 [ OPOTUSTHHIHY of the
tabl et cores with the control-rel easing coat solution is continued
wei ght gain of about 24 ng (wet coating range of about 22 to about 26 ny)

and a weight gain of about 29 ng (wet coating range of about 27 to about 31
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? poly(methacrylic acid, methyl methacrylate) 1:1 (Budragit® L 30 D-55)
¥ D=Polyethylene Glycol 1450 (Carbowax®), E=Triethyl Citrate

* Silicon Dioxide (Syloid®
* Bvaporated during drying

[0105]

244)

The plasticizer combination, preferably polyethylene glycol 1450 and triethyl

citrate, are first dissolved in a portion of the purified water and mixed to homogeneity.

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

Eudragit® 1. 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 untii

a homogenous solufion 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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coated tablets are dried at an inlet air temperature of about 35  2°C with a pan speed set

(01061 The noisture barrier I's applie

at about 2 rpm.
[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]
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

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

The dissolution profile for each of the three 150 mg and 300 mg doses was

[0109]

bupropion hydrochloride content in the coated tablets:

TABLE 7
150 300 mg
Time
(Hrs) B C A B' C' Al
0 0 0 0 0 0 0
1 1.7 0.1 03 15 1 0.15
2 212 4.2 6.4 33 9.5 3.5
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101071 The coated tablets are finally printed with suitable indicia using
sui tabl e bl ack

I nk,
usi ng a t a¥0 z05/predt er (Print

I nternational).

such as for exanple Opacode(r) S 1-8090 bl ack i nk,
[ 01081 FHEUS2WS0A4TM0I ON

profile for each of the three 150 ng and 300 ng doses was determ ned under
the follow ng dissolution conditions: Medium 900 mi, O.IN HCl Method: USP
Type | Apparatus (150 ng dose)/USP Type || Apparatus (300ng dose), at 75
rpm and 37C [gl(ﬂ)[ hetoses|il ti®.5ar p present edssn Jabtxs 7 Jas it Be jrean percent
rel ease of thp tobtal I6dpr p|3c§d hydr2ghl ori #@5cont edds i | t had copted tabl ets:
TABLE 7 150 330 n T.d%zrs AR BTA 636 ojo @80 1291.7{0.1 0.3 15 1
0,15 2 21.2 p. . ﬁ ? 81 2 63 8 ad / Us2083/ 0p4700 3 40.6
19.517.548.52.5 .,287? 6 056‘%?259397735
48 29 6 80.1j6154 h9 783 58&8 B 7688 5 56 67. 5 E 93.1 80.9
68.7 94.5 75.p 54 P 9H.a7 6 Qi Z 6293 10 97.8& 9 .66&.6 98 87 69.5
11 98 95.1 89} 7199 g0.§876 59512 D8. $.796.[7 9% 7 $9.8.93./5 8855 [13 99 97.7
94.6 100 95 8F 124 P9.94.798) 6 9B53. 9] 102.796 191 99.35 $9. B.D9.|2 8656 JJ00.5 96.5
93.5 13 99 97.7 94.6 100 95 87
14 99.4 98.6 95.9 100 96 91
15 99.6 99.2 96.6 1005 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 97
101 99 97.5
101 99 98.5
101 100 98.5
101 100 99
101 99.5 99.5
101 100 99.5

[0110]

The mean dissolution profile for the three different 150 mg and 300 mg

modified release bupropion hydrochloride tablets is shown in Figures 1A and 1B

respectively. Formulation C and C’ for the 150 mg and 300 mg dosage forms were

selected for all further tests and manufaciuring.
2. Stability of the Modified Release Tablet Formulations
The formulations are free of a stabilizer. To determine the stability of the

[0111]
[0112]

bupropion hydrochloride 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

of the specified time period, the tablets were analyzed for impurities resulting from the

degradation of bupropion hydrochloride by HPLC. The degradation prociucts included
those listed in the USP (26'h 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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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 97
101 99 97.5 101 99 98.5 101 100 98.5 101 100 99 101 99.5 99.5 101 100
99.5 [0110YOMEOHEEh di ssol ution profile for the three pdiTfifsestents7&50 ng and
300 ng nodified rel ease bupropi on hydrochl oride tablets is shown in Figures
|A and | B respectively. Formulation C and C for the 150 ng and 300 ng
dosage forps_were selected for all further tests and nmanufacturing. [0111]
2. Stability of the Modified Rel ease TiﬁmﬁgsFornulatlons [0112] The

forrrulatiO'rs—a're—frE'e—m—aW mTe—the OTaUIFITTUI th
bupr opi on hydrochloride jn erafpt Conidons (OGS RCMSSSW RAY 2h |11y fests wbre

conducted poth under aasehgrated conditijons over 6 noswhg' at 40C f 20 5%RH
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f S5¢RH and Bl 2|1 0 COngIrTITS o 12 _ S EE———
2ol | o [ 0V g S Y T T | it o
ocHl or Pl ( T

hydf ocHl or deﬂﬂfiy HPL @63 Th d@&ﬁ'acatlﬂeﬁﬁ prlod®t s i nco-gded| tastselli 86%d [n

t he] USB (2pt ho.edi 1i om.gopg |28%)% arld axy otlhergpedks §hat hppearefl opss he
chr pmat ogr hejresults]of .thelstahilitly al yisi s_undef bot h pccel eraged
and| a- di ﬁ:.drbmq fnrto 61& 3‘3 da%%q ot i £

shown i MpamewlwwyvawefaT@ﬂms@of/@«zle@S/016318 PCT/ US2003/ 024700 TABLE 8

Accel °€‘Bﬁd?%( 40 75 t 5% RH) ..150 300 ng' Time Moisture2
noce emﬁ‘% i S e U i
S

Inpurltlég urJ Inpurltles 1 0.67 0 63 0.93 0.63 0.7 0.50 0.57
0.63 3 0.6 0 80 0. 8 0.86 0.7 0.70 0.67 0.84

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% 1L.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 2ZA
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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6 1.0 1109 1.0 1.22 1.0 0.98 0.9 1.20 'Misture and Inpurity values are an
average of three lots 2 KF Misture content (% Total inpurities derived

f rom br ealwocdowswiesis bupr opi on hydrochl ori de as a % of rquogd@r24rgelr ochl ori de
present at start of analysis TABLE 9 12 nonths of long-termstability (25C f
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[0115] Phé P Weg‘ﬁité’lﬁﬂ@w%ghﬁt@s"éﬁmﬁ%ﬂm rp shaypringfables A k| ease
bupr opi g4 thydrochl oride tablets of the invention are not enteric coated.
The nodified release formulation is based on a tablet core conprising
bupropi on hydrochl oride, a binder and a |lubricant. The tablet core is

coat edé - + !

rel eas . areRron—hyaeech-ori-te 3 ' | et
33 WO 40 égioj_ "”3 Wﬁﬁd&%ﬂ& 1K gl;l:r e 10 ) Fa
moi st ur et ' ' '

noi st ur 9 tgo >l eade PfF t gu [ measﬁlged pecgt3rop ot oftet ri Fal |y
by a t i i or] pgocedur e3usi ng, USH erberi ¢ cqating digsol ufion

conditi rpmj—to evatuate the taptret—rmtegrity.

The r esmhmmmmﬁmzwgﬁ rTe—+2=

Time | Buffer Stage: % dissolved of 300 mg modified release bupropion HCI tablets
(hr) V1 V2 V3 V4 V5 V6 Mean SD
1 21.8 203 19.2 212 21.6 20.3 20.7 1.0
pi 352 346 324 349 339 329 34.0 1.1
3 45.0 45.1 433 45.5 42.8 435 442 1.2
4 53.2 55.0 51.1 53.1 50.6 51.2 523 1.7
5 59.6 64.6 572 59.5 58.0 574 59.4 2.8
6 64.7 70.7 62.2 65.1 66.7 62.7 65.3 31
7 69.1 75.1 66.6 69.4 71.7 67.1 69.8 32
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 25
10 81.6 81.5 75.5 71.7 78.6 77.8 78.8 24
11 83.2 82.5 772 793 79.5 79.1 80.1 23
12 84.1 83.1 78.0 80.6 80.0 79.9 81.0 23
13 34.6 83.7 78.4 813 80.2 804 814 23
14 84.9 84.0 78.6 8L.5 80.2 80.8 81.7 2.4

{0117} At acidic pH (0.1N HC1), 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 (0.1N
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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TABLE 11 Tinme Add Sta e:

tablets (hr) V1 V2 V3

0.1 0.0 Ow® Adosr14318 O.
12 Tinme Buffer

tablets (hr)

43. 5
59.5
75.1
9 78.
78.8
80.0
78.6

58.0 57.

8 80.1
2.4 11

St
\

4 59.4

V2 V3
1.0 2 35.2 34.6 32.4

44. tHatlhe?dlsébhﬁi%nQesﬁﬁs

age:

81.5 80.2 80.8 81.7 2.4
bupr opi on hydrochloride is released wthin 2 hours,

&

% di ssol ved of 300 nodified rel ease bur
V4 V5 V6 Mean SD 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
2 0.30.7 23.11.7 9.7 7.3 10.2cugeteins®e5 TABLE
% di ssol ved of 300 Ing nodified release b roion HC

V4 V5 V6 Mean SD 1 21.8 20.3 19.2 21.2 21.6.20.3 20.7
34.9 33.9 32.9 34.0 1.1 3 45.0 45.1 43.3 45.5 42.8
Sfiret2 Burd ik BAim93o BotkohpPuhfufs 64.6 57.2
66. ‘ég%@quﬂ%mﬁ@?aqerﬁm@%@ta@etm 4 78.1 70.1 73.0 75.8 71.8 73.9 2.9
9 2.5 10 81.6 81.5 75.5 77.7 78.6 77.8
579.1 80.1 2.3 12 84.1 83.1 78.0 80.6
79.9 81 Metho3 13USPE.AppdBitua ¥k Kat 31 rpén 81B72C80. 4 81.4 23 14 84.9 84.0
[0117) At acidic pH (0.1N HO),
however at pH 6.8 about

64.
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about

i on HA
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21% of fThe bupr opl on hydr GCNI Or T OerABERAST €ased w thin L hour. Accprdi ngly,
t he nodifimed Jr el €aSe T abl el 0¥ Bubfdpibd WyaiotHidade dsgdtved 10T _NEET L Ne USP
requirgniedit di wn qnter 'q- cemt §d vADNelvy . §. Vel | Ehtead NOWDS | eraD fli ¢ nedi a
(0. 1N Clo) o iondijvoduall val uds o@XC¢edod0Y0 dn.6SPI VEd fCtpye|dr g End not
| ess tHan 175% 4diesqolatad |ata945 |misast ¢s som pHsE1 8| budsed. p9118185hp
functignal? t TSStFe B3i 4t P& harbren as3alnéhéent @6.lclcodd Wwas7luft her
shown dy dir ct9339 dodBi*nd P50 g Bablletd940 e1§09v| 1 h9§-ﬁe mof-8t Gir e4bafrier.
Tabl e 13 s‘;no %4 99.1 1022 71020 99.0 100.6 1.7 1.7

[ 99 99.1 | 1022 | 1035 | 1017 1025 101.4 1.8 1.7

[0119] A buffer test was not performed due to the high release in the acidic medium.
[0120] 2. The Moisture Barrier Functions to Substantially Impede or Retard the
Absorption of Moisture.

{0121] The functionality of the moisture barrier as a coat which substantially impedes

or retards the absorption of moisture was confirmed by determining the Karl-Fischer
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 045

[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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WO 20051016318 PCT/ US2003/ 024700 that the dissolution results (the first 2
hours in g‘;q@lgl nedi um) do not conply with the USP requirenents for an
enteric-coat 2414t . Medium 900 m 0.1 N HO Met hodPCTAUBROpH4708t us t ype |
at 75 rpmat 37C TABLE 13 Tine % Bu ro ion hydrochl oride dissolved (br) Vi
V2 V3 V4 V5 V6 Mean SD ¥RSD 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 45.6
41.7 39.8 46.5 42.4 50.1 44.3 3.8 8.5 2 75.5 73.7 69.1 76.4 71.3 84.6 75.1
5.4 7.2 3 93.9 98.4 95.1 93.4 89.4 100.9 95.2 4.0 4.2 4 99.1 99.1 102.2
102. 0 9@xAMME& $ 100.6 1.7 1.7 5 99.5 99.1 102.2 103.5 101.7 102.5 101.4
1.8 1.7 [10119] A buffer test was not perfornmed due to the high-rel ease in
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cores oPSHRSr S9%3RRSUSREI cApvalsaGY, dy?og %ftre@gplgy#(};lgﬁq?fg?dﬂ}gg}-@f tabl et cores.

The pr eppredibOACT Rlodifiae réledsBtubRid ¢Tike inFerfion wAS 56HdubRE. ThHe RvamREe 1. The
respective coated tablets were placed separately under accelerated

condi t i 1l¢dse(tablets of theimogiiord werpgmaminisierad onnsalaily ibesmg] kealthppomto days. As
shown i ]&g ' re content for the control-rel easing coated
t abl et gé.][(l)ore Iﬁ%@é“%?%&é@?ﬁgﬁ for the noisture barrier coated tablet cores.
TABLE 1#1¥] Mitetstudy deigrt immolvedCo2Hpendd, R ateamsdnt gingGheadosd citaiivet dRigd Cor es

N o GBeh gl gaR el T ySRLES % G2 0ARSl, e SalgeRreaen O I
an ent eAit&talcd¥36 sajedte {197 ske, D7 Reafildyeftrollbd for @attudyts whadhas SRSt r at e
subjects (19 Male, 16 Female) completed the study. Subjects were administered the

following treatments:

[0125] A) 2x150 mg 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.

[0126] B) 1x300 mg 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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(mean SD) Invention
(0=35) (0=35)

AUC ,, (ag-hr/ml) 22506.34 + 9372.50 22380.32 & 8740.47

AUC g3y (ng'hr/mL) 23634.19 + 10373.91 23498.81 + 9584.58

Cra (Dg/mlL) 492,97 + 182.28 479.23 % 172.64

T suax (hiOUTS) 11,66+ 5.64 14.06 + 5.10

t,2 (hours) 24.01 £ 4.85 24,09 + 4.57

Ko (hour ™) 0.030 % 0.007 0.030 + 0.006

MRT (hours) 39.93 + 6.94 41.18 4 7.07

M/P ratio 13.4886+ 5.3391 13.2966 & 5.0489
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PCT/ US2003/ 024700 TABLE 15a (Bupropi on) Bupropion RClI 2 Bupropion HC11 x300
mg Pharmacol dnetic al50 ng Modified Mdified-Rel ease Tabl ets Paraneter

Rel ease Tablets of the of the Invention Invention SD) on (n= 35) (n= 35)
AUCO( nghr WA JOYHABES5 t 475.34 1676.61 t 474.09 ABC uBCTHENPIRIT01702. 69 t
489.30 1728.34 t 478.43 C,,,,x (ng/nL) 150.11 f 37.22 146.88 47.61 T..
(hours) 4.99 Jr 0.76 5.20 Jr 0.88 Tin (hours) 22.70 f 7.42 21.84 1 7.35

K., (hour-") 0.036f0.017 0.037 MRT (hours) 22.29:E 5.50 22.92 t 5.50 TABLE
15b (Hydr oxybupropi on) Bupropion HCI 2 x Bupropion HJ 1 x 300 ng

Phar macol dpetTT 150 115 IVDCﬂI.T lg%géngg el ease T Jers —Parametel Rel ease

Tabl ets of{the—of the lnven i ) eiar?*‘““ Ln ’25) (n- & AUC a
(nghr/nL) P2506.34 Jr 9372.50 [238BuiddhionFRT28.
23634. 19: bl 10373 PBarmag@kpetics1 f| 9534568z Malifigdug Ngg‘;g . si‘% 479.23 t
172.64 T,|,0, (holiprayetdr) ge+5 64 RelmspEblstsst % tle U TS Yeniedh 4.85
24.00 4.57 [{N (tmearssP) 0. 030\ Jr 0. J8*F8"030f | 0. 006 hours) 9.93 f
6.94 41.187.07 MP ratio 13.4886 t 5.(3391 13.p966: L 5.
2005/ 01631 AIII:’ ;réngUEfU(gle)ZMOD TABL L e 1o G PHPT PpTon 17%2.98(329(98934” cphol )

AUC iy (ng-hr/ml) 9428.73 + 4982.30 9091.33 + 3926.24

Counx (ng/mal) 173.22 % 60.80 162.24 % 58.97

Tmax (hours) 7.76+£2.65 847+341

tin (hours) 5047+ 16.76 51.51+ 16.83

Kg (hour ™) 0.015  0.005 0.015 + 0.005

MRT (hours) 693132244 71.33£21.93

M/P ratio 54378 + 2.1088 52774 +2.0478

TABLE 15d (Bupropion Erythroamino Alcohol)

Bupropion HC12 x .
I Bupropion HC11 x 300 mg
FPharmacokinetic 150 mg Extended
Parameter Release Tablets of the Extel;?t:gﬁt::::ﬁi’i‘;blets
(mean £SD) Invention -
(0=35) (n=35)

AUC y; (ng'hr/mL) 1508.79 + 601.87 1441.85 + 495,53
AUC gy (ng-ht/mlL) 170221 £ 777.29 1613.65 £ 623.69
Crax (ng/mlL) 28.88x 6,54 27.52 & 6.67
T oy (hours) 13,03 = 3.48 1524 4.15
tip (hours) 3215+ 8.65 32.1249.22
K, (hour ) 0.023 + 0.007 0.023 % 0.006
MRT (hours) 51.60+ 12,65 5234+£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 AUC.inf, AUCs.;, and Ci.x transformed using the natural logarithm under

fasting conditions is summarized in Table 16 for bupropion and its metabolites:
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Bupropion MCI 2 x Bupropion HO 1 x 300 ng Pharnacol dnetic 150 ng Modifi ed
Par amet er Rel ease Tabl ets of the Mddified Rel ease Tablets I|nvention of the
| nvent i onwdg mesmedd) (n=35) (n=35) AUC st (nghr/nL) 78d8u8Ra3&AT0079 7262. 88
3083.24 AUConr (nghr/mnmL) 9428.73 9091.33 3926.24 C.,., (ng/nm.) 173.22

160.80 162.24 f 58.97 T... (hours) 7.764:2.65 8.47 f 3.41 t,R (hours) 50.47
116.76 51.51: h 16.83 K (hour -) 0.015 0.005 0.015 f 0.005 MRT (hours)

69.31:1:22.44 71.33 121.93 MP ratio 5.4378 f 2.1088 5.2774 2.0478 TABLE

15d (Buw—%%wmm_&wmm&me_m_Hﬂ 1 a 300
my Phafnacol dnetic 150 ng Ext endedl4BUEdAded Rel ease Tablets Par dneter

Rel ease| Tabl ets bf the of tdwgrehidention |(nean Smydlr&ym;.dp% '39) (jn=35) (n=

AUC o<( g?kﬁr/m_ 7o oo LT faiD , 1702. 71 t
777.29 16TRWE K] 634 &0 Q‘-mmeménbng ﬁ)’%’élG Sée etn%:2 trégBubjéert] (hour s)
13.03 3}48 15.244.15 tzph (Mmewss)|32¢ck5 | 8.65 34. 1Rea®22| 1{€¥ (hqdur-1)
0. 023: hf O 0070 [, 0~ PO VRT{ToursT y ; M P
ratio 0}8865 O. %ﬁ Op2P326%. 33613.0@9@1@9 oéﬁ ] relmo.ba%a 2 143250 |ng (q.d.)
vs. 1 x}300 ng (f bi pavai l abi ity anrlysis“resultsf r AUCO i, , f,
AUCO_t, | aD€,,C - » 93t9?éns orggBsh, Us| ng jbope | netAd¥al |l ogagsit hin yndey  (f asting
conditipns s sufm@?#%%ed| i n Tabl e} 16 for | bii5E¥%i dn and it$ netabollites:
97.77% - o . 97.76% - .
Cronx 110.30% 103.84% 14,90% 108.17% 102.84% 12.51%
Bupropion Threoamino Aleohol Bupropion Erythroanﬂno Alcohol
Parameter Ratio of Intra-~ Ratio of Intra-
90% C.I Geometric Subject 90% C.I Geometric Subject
Means Ccv Means Ccv
96.66% - . 96.83% - . .
AUC, 109.16% 102.72% 15.03% 110.30% 103.34% 16.09%
94,87% - 97.09% - . o
AUCq s 108.57% 101.49% 16.66% 110.89% 103.76% 16.42%
100.06% - . . 99.41% -
Crax 114.03% 106.82% 16.16% 111.26% 105.17% 13.91%

[0130] The daia 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
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38 WD 2005/ 016318 PCTI US2003/ 024700 TABLE 16 Bupropi on Hydr oxybupr opi on
Paranmeter Ratio of Infra- Ratio of 90% C. 1. Geonetric Subject 90% C. I.
Geonet ri c WHRPEIEW ect Means CV Means CV AU Cat 93. S6T/USHOIBUT0L . 07%
9442% U 100. 08% 14. 37% 102. 76% 106. 07% AUC 93' 97% 98. 32% 11. 19% 94. 23% -
99. 85% 14. 32% 010 102. 88% 105.81% L, WK 97. 77! x- 103. 84% 14. 90% 97. 76%
102.84% 12. 51% 110. 30% 108. 17% Buprop| on Threoam no Al cohol Bupropi on

Er yt hr oa®i ivoroniandh dhe fod prachiasted siRéstaifior afmitistration o5 meatosagetstrangt®0% C. | .

Geonetri ubj ect Means CV Means CV AUC' 96. 66%
102. 72%%@%@%@%’%@%8@%&@55@ ¥:109. 16% 110. 30% AUC 94' 87% 101. 49%
16. 66% OW18T% THA3idUesitn flvwad 4 2-pkAGd, DA0RrdR, sBe-BoselerdsebkedBdéign 106. 82%
16. 16% 99. 41% . 105.17%Q. 13 919 "+ 114,03% 111. 269 [0130] The data shows

t hat bot?‘P‘}eﬁé“&W“aﬁl‘g mqyneggﬂse\ye@??p@wt% )[%\%"‘EGSIISP@E@U once daily
and 300 ﬁ@ﬁ)ﬂgﬁﬁia!Gf@ﬂb}&@'(ﬁl\/meV?ﬂFélﬁﬂ@)ﬂébhﬁfroﬁédﬁﬁﬁeé\?ﬁ Mx%icl!i?i ease

tablets ~of the invention as described herein and are

equi val epfithe $ibissts{2dMeuds, 10 Femalehgompleted Wéls’iﬂdhh&ﬂmwm@ﬁmﬂméﬁ@t ers for
bupr opi Ofblg% nte? tabol i tes. EXAMPLE 4 [0131] A four-way, crossover,
open- Iabe si°ngl'e-dose, fasting and food-effect conparative

bi oavai | E{hB:B]l t)A)stllSﬂynng d bmgadi figad - pehealsy/sipoatidroliydeechionide ftabdets ofthease 150 ny

invention under fasting conditions,
{0134] B) 150mg q.d. modified-release bupropion hydrochloride tablets of the

invention under fed conditions,

[0135] C) 150 mg q.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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of t ¢ é&"ﬁ@ dosa il 7? el =as5e‘)’J % 1# r?ver
the comrercially aL/al 3pr 5 ban{r) 3t0a ndeg @.{S%ll ng
condﬂfﬂﬂﬁémﬁﬁr buprop% Rosnd ts ng@ jol i t ps: ‘&bAND 0¢5/ 01 @%b&
PCT/ gSZO(QSI 0]24700 6l36* 19.26 £ 6,77* 19,88+ 5.91* 19.48 % 5.45*
tan (fiours) (34 97) (35.15) (29.75) (27.99)
- 0.044 % 0.018* 0.041 4 0.017* 0.039+ 0.017* 0.039 = 0.015*
Ko (pour ™) 1 (41.996) 42214) (42.096) (38.386)
MRT. 4.8142.38% 5,18+ 2.99% 4,69+ 2.25* 4,34 = 2,00
ome (hours)t (49.43) (57.81) (47.93) (46.08)
Hydrobupropion
10745.045 10939.113 11514.933 12975.263
AUC g, (ng.hr/mL) 12611.91 ¢ 12604.70 + 12976.49 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 e (ng hr/mL) 13034.17 13049.55 1334428 & 15129.56 + 8370.60
8207.41 (62.97) 7933.08 (60.79) 6863.47 (51.43) (55.33)
294.8008 301.9918
(ng/ e 2304191 316.89  125.90 325.85 & 131.69
Crmay (ng/mL) 245.61 + . . . .
119.94 (48.83) 252.46 + 112.93 (44.73) 35.73) 4042)
1522+ 6.14 15,38+ 4.35 6.041.18 7.19% 291
Tnay (hous)T (40.32) (2831) (19.56) (40.49)
25.19% 5.90 25.26 % 5.98 2537+6.14 25,68 % 5,70*
tin (hours) ¥ (23.42) (23.67) (24.21) (22.18)
. 0.029  0.007 0.029 + 0,008 0.029  0.008 0.028 + 0.006*
Ka (hour =) 1 (25.285) (26.635) (27.142) (22.223)
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Geonetric Mean
Buproplon HC1150 Par aneter
Modi fi ed FEQIYMSBIGEYY| et s of Tablets Tablets
(Fasted) (Fed) (Fasted) (Fed) (n=32) (n=32)

Arithnetic Mean

SD

% Phar macoki netic Bupropion HCl '
150 ng ng Modified Zyban 150 ng Zyban 150 ny

Rel ease TagTatsomiozt7énvent i on

n=32 n=32 Bupr opl on

825. 1787

882. 1834 840. 5866 1002.9491 AUC w(ng. hr/m.) 864.56 259.86 918.59 271.21

881.48 270.64 1048.

18. 176_35% 10 266 77* 19 RR%’“

50 t 306.63 (30.06) (29.52) (30.70) (29. 24)

“45““*1 34.97) (35 15) (29 75)

(29. 45)

é@s? (28 48) (437%97702) 1% §‘%§7)751§.

T 4 5(561-9143&9) t

886. 1622*

77

5.131. 13

es) t
(27.99)

(hompt 0.044+0.018* @2841D0. OE 9392§%g * 043@63&@3 01%* (4é 72%2 (4
(42.996) (38 386) f8 L holir s) { 2. ﬁ%‘; oo] 4, 8% 725 4,
(49 UG wlpe-5mL) ( 47. 93373k 46. O )496Wd=r3é2?dfﬁr bpu oF) 45. ()45473008B94.103
11514. 933 12975. 263 %%: %/( ghr/ ITLQ64§1@611 )l h 12604 7 D: L l%&?ﬁ) 49
8151.169 (64.63) 77340. 195¢81. 4p) 6817. 46 (5p. 54)C8¥R4 5] (55.75) 1120
11383 270 11910. 79q 128BB7D86F 40 2660 4644.3189 346518
AUC g4 (ng hr/mL) Todrt | s3s000360131 5218497_’;?603* 5853.85 % 3083.18%
61.70) (68.87) (56.29) (52.67)
81.8673 87.4966 107.2111 124.7860
Cpax (ng/mL) 88.43 + 37.68 93.97+ 36.82 112,12 & 34.64 130.65 + 40.68
(42.61) (39.18) (30.90) (31.13)
10,03 % 3.62 11.94+339 576+ 1,02 538 0.95
Tiax (hours)t
(36.12) (28.39) (17.65) (17.66)
49,27+ 14.83 50.94 % 15.39 5144 & 14.06 52,82 + 14.82%
t) (hours) 1
(30.10) (30.22) (27.34) (28.05)
Ko (o) 0.015 + 0.005 0.015% 0,005 0.014 £ 0,004 0.014 % 0.004*
(30.287) (30.636) (26.839) (31.030)
1581+ 12.98 17,89 13.50 16,52+ 12.41 18.23 % 14.02%
MRTour (hours)t (82.07) (75.49) (75.11) (76.92)
| M/e ratio + 3,851+ 1.097 402041210 3874+ 1214 4.556 % 1,360
Bupropion Erythroamino Alcohol
6153554 662.8840 666.6066 7663201
AUC o (ng hr/mL) %7251"2:;* 72275+34187 | 716.66+300.64 | 823.24+32087
@761 (47.30) (41.95) (38.98)
7113752 754.6002 750.7705 §39.2428
AUC gyt (g hr/eml) 73%8‘;;.1656* 81635£372.52 | 80232431577 | 893.65+ 33020
w348 (45.63) (39.36) (36.95)
13.6946 14.6158 17.2653 18.1560
Crax (ng/ml) 14,17+ 3.85 15,044 3.56 1755+ 3.23 18.50 & 3.84
(27.14) (23.69) (18.39) (20.76)
Ty (hoUIS)t 15.57+ 4.65 14.88 +3.00 6.85+ 192 7884383
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AUC W'r(ng. hr/nL) 13034.17: E 13049.55 f 13344.28 f 15129.56 t 8370. 60

8207.41 (62.97
294, 8008 3P 28%d63

6.04 1.18 7.192.91 T,,,
25.26. 5.98 25.376.

70*

(hours)t (40.32) (28.31) (19.56) (40.49)
14 25. 68f 5.

7933.08 (60.79) 6863.47 (51.43) (55.33) 222.2716 230.4191
¥ " (ng/nl) 245.61 316.89 125.90 FE/EB13/024990 69
119. 94 (48.83) 52.46 112.93 (44.73) (39.73) (40, 42)

15. 226. 14 15. 384. 35
25.195. 90

tin (hours) t (23.42) (23.67) (24.21)

RN 0 ot PR i S O

5. 784 47mbus83. 20 4 et 1Ak *H¥D 1 od%;i%ﬁ éﬁ %%§h43) (45.85)
(46.57) MMratio t 3_ggyw)1_ 97 4B 1. 210 3(38 214 4@5%% 1.3
BuprOJige(l)apT[rlrl’rJeoam np theehod)? 223.045i/€004 391 . 58045 :43066. (4230 0948007255

AUC' ( (e fewrmy 4686] 4 37 322 483: 84 63 {2671.

5478. 162694. 10 (58 (ﬁ%%§ 9$) @1 18)@Z§S%6. 770 4@%5“2669
4644.3&@% 5%@6.%1 r/nE¥M5®0% 4¢ 53600088691, 31 150P45.68D

5853. pEE0ss (e 38 8@62@97 63 (Bbey0) (68. 8@m4456 9) (5@3ﬁg) . 8673
87. 4966 107.2111 12§. 7860 Cnd |(ng/nl) 88.43 37,68 93.d7 6.82 112 12: L
34. 64 ¥ragst 40. 68| %ﬁsé*éi’?? 39. %83 £-38. 90) (”él“i%%“ 0. oéé“&é 380 ok3. 39

5.761.02 5*3&1 95 Tm.

(hours)t (36.12) (4

1 Expressed as Arithmetic Mean + SD (%CV)

[0139]

39) (17.65) (17.66)

The relative (modified-release tablets of the invention fasting vs.fed)

bioavailability analysis results for AUCq.int, AUCp.t, and Cpnay transformed using the

natural logarithm under both fasting and fasting conditions is summarized in Table 18 for

bupropion and its metabolites:

TABLE 13
Bupropion Hydroxybuprapion
Parameter Ratioof | JRFa- 0 Ratioof | Intra-
0% C.L Means Su(lj)]vect 90% CL. Means [Subject CV|
101.74% - ) R 95.30%- .
AUGCy, 112.23% 106.852% | 11.786% 109.76% 102.275% | 16.971%
‘ 100.18% - 0 95.48% - o o
AUC e 109.60% 104.788% ]10.533% 108.95% 101.993% | 15.844%
C, -
Cux 86.58%- 100.13% | 93.107% [17.470% |  J72%%- | 104.043% | 16336%
Bupropion Threoamino Alcohol Bupropion Erythroamino Alcohol
Parameter Ratioof | LU Ratio of | Intra-
90% C.L Means Su(l;{;: ot 0% C.L Means [Subject CV]
101.02% - 3 .
AUC, 98.77% - 109.74% | 104.108% | 12.646% 114.99% 107.780% | 15.564%
100.03% - 100.49% - . )
AUCq e 110.79% 105.274% | 12.269% 112.09% 106.132% | 13.127%
100.41% - 101.23% -
Cruax 13.77% 106.884% | 14.998% 112.49% 106.712% | 12.662%
[0140] The datain 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
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49.27 14.83 50.94 15.39 51.44 14.06 52.82 14.82* tin (hours) t (30.10)
(30.22) (27.34) (28.05) 0.015 0.005 0.0150.005 0.0140.004 0.0140.004* K
(hour ') tWQ2B50B3)8 (30.636) (26.839) (31.030) 15.81 PrerAR2M3INB%0 13. 50

16. 5212. 41 18.2314.02* WMRT_i,r (hours)t (82.07) (75.49) (75.11) (76.92)

MP ratio 3.851 1.097 4.029 1.210 3.874 1.214 4.556 1.360 Bupropion

Eryt hroam no Al cohol 615. 3554 662. 8840 666. 6066 766. 3201 AUC f(ng. hr/m.)
675. 24 asfvidenieed Bathe Sict Thantthé 80% U@L the r8@Boftle @Rkt meRforkBe ( 47. 61) (47. 30)

(41. 95) .98) , 711 3752 754.6092 75Q. 7705 2428 _AUCow(ng. hr/m.) 768. 15
816. 35 inséglé é‘ié& agByeP %é%%%‘gfgm éﬁ%’%%%’g("ésfeﬂé fatg 63) (39. 36)
(36. 95) withid (BORDA g bk libhits2056.12841560 C,.,. (ng/nl) 14.17 3.85 15.04
3.56 17.55 323 18°50 3.84 (27.14) (23.69) (18.39) (20.76) Tni(hours)t

15.574. 65 14.883.09 6.851.92 7.883.83 42 WD 2005/ 016318 PCT/ US2003/ 024700

(29. 90) p&2AGFd 5(28. 04) (48.57) 29.148.77 30.3910. 17 29.699. 37 31.38 10. 74*
tirs (hours) t (30 09) (33.47) (31.57) (34.23) 0.0260.007 0.025 0.008

0. 0260. (U910, 024wo-BragOossoyanopehdabel, single-qogg foubyffacs Tompaktiys4. 415) (30. 060)

17. 106. §€>§\%a§13§xj‘.'\%r glgdyéé' t&e03005mg6 §osjage sch%ngtg%upropm %ygiro%hlcah i 1ﬁe£136 87)

(53.39)
release tablets of the invention in normal healthy non-smoking male and female subjects.

[0142] The study was designed to evaluate the effect of food on the rate and extent of
absorption of the once-daily 300 mg dosage strength bupropion hydrochloride modified-
release tablets of the invention under single-dose conditions. The study design followed
a 2-period, 2-treatment, singie-dose crossover design under fasting and fed conditions.
The study periods were separated by a 2-week wash out period. A total of 36 subjects
(26 Male, 10 Female) were enrolled in the study of which 32 of the subjects (23 Male, 9
Female) completed the study. Subjects were administered the following;:

[0143] A) 1 x 300 mg modified-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 SA-
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:



MPratiot 3.851 1.097 4.029 1.210 3.874 1.214 4.556 1.360

Expressed as Arithnetic Mean

tabl ets ofWQHESPHWIBNt i on fasting vs.
for AUCo.if,

AUCo. ,

and C.

*

n

=31t

SD (9%V) [0139] The rel ative (nodified-rel ease

f ed)

transforned using the

n

at ur al

both fasting and fasting conditions is sunmmarized in Table 18 for

bi oavai | abi PCTAsSz0&bMSI0S resul ts
| ogari t hm under

bupr opi on

and its netabolites: TABLE 18 Bupropi on Hydr oxybupropi on Paraneter Ratio of

Intra- Ratio of Intra- 90% C .1. Means Subject ct 90% C. 1. Means ubject C
AUCO-t 101.74% 106.852% 11. 786% 95.30% 102.275% 16.971% 112.23% 109. 76% O
AUCaO.r 100.18% 104.788% 10. 533% 95.48% - 101.993% 0 15.844% 109. 60%

108.95% 0 C. 86 58% 100 13% 93 107% 17 470% 197 20- 11 36% 104 043% 16. 336%

Bupr opi on pter Ratio
of India R ct C
AUCo- 98. E?% 109. 74% 104. 108 o 114.99%
AUCo. hf 1p0. 03% 105 274% 12} 2 aassiedRelchs: 1‘11916\*,51 2%&&ﬂ&cﬂ?&é\ase]ﬂ:ﬂet§9 0112. 09%
C 100. 410} - 106 %%e 989% 101. 23%.= )106 7129 12. 6623 0.,113. 77% 112. 49%
[0140] The data in Ta 18 show t hat t'he bi oayai | abi 1§ ? %}f bupr ¢pi on and
its metapolites does not show a foéﬁ“%‘f’fect i le., the(‘mﬂ}i’f i ed-r ¢l ease
tablets of the invention copntaini mgeabuppopi on fhydr oclseniLsi® are
bi oequi vafemt—Tmthepresence or duience of—foou—23
upropion

AUCy, (ng.hr/mL) 177545 530.77 162838+ 511.15

AUCyyr (ng.hr/mL) 1832.54 % 548.50 1678.36+ 521.18

Crnax (ng/mL) 138.36 £ 42.35 151.35+ 48.87

Tmax (hour) 6.16 + 1.84 5.16+0.86

ty;, (hour) 21,76+ 5.85 21,21 £6.17

K. (hour™) 0.0350.011 0.036 £ 0.012

MRT (hour) 22.56 + 4.60 21.58+4.23

Hydroxybupropion

AUC,. (ng.hr/mL) 19733.51+ 9411.52 18938.84 + 8387.21

AUCqy (ng.hr/mL) 20886.13 + 10230.69 19852.73 = 9049.54

Coox (ng/mL) 449.05+ 181.73 409.79 + 154.84

Tyeax (hoUT) 14.32+3.18 13.71£5.15

t,; (hour) 24,11+ 521 23.95+4.84

K (hour™) 0.030 & 0.007 0.030 + 0.007

MRT (hour) 42.03 + 7.60 41.08+6.13

M/P Ratio 10.5919 + 3.8325 11.3178 £ 4.6281

Bupropion Threcamine Alcohol

AUCq, (ng.hr/mL) 9769.69 + 6136.11 9032.19 £ 6595.77

AUCyy5 (ng-hr/ml) 13280.57 & 9398.23 11696.29 + 9018.00

Conax (ng/mL) 208.39 £ 98.15 182.52 +99.62

Trax (hour) 12.26 & 3.36 9.94% 4.84

ty, (hour) 55.09 + 17.66 55.25+20.72

Kq (hour™) 0.014 £ 0.004 0.014 = 0.004

MRT (hour) 79.10% 25,10 78.60 & 28.28

M/P Ratio 6.9435 +3.8120 6.6417 34215
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WO 2005/ 016318 PCTI US2003/ 024700 as evi denced by the fact that the 90% Cl
of the ratio of the geonetric neans for the AUCO;,,f (and the AUCo_t when
appropri ajyve)oesndedmn in the fasting vs. fed state fallrpoutsmosimeo FDA
suggested limts of 80-125% EXAMPLE 5 [0141] A two-way, crossover,

open- | abel, single-dose, food-effect, conparative bioavailability study of
the 300 ng dosage strength bupropion hydrochl oride nodified- release tablets
of the inJention rn nornal heal thy Non- STDK] € and femare sutl)j ect s.
[0142] Thd e Wars—a-e S+ %ummn%l‘wﬁ%@m af fond on que rate and
extent of | 4¥Swefysti/on) of the|once- d¥BHS*EB09 ny Hosagelést.sentiio bugr opi on
hydr ochl offi Secnpdighiegdy rel egse t ahhgis @isshe | nvent i@n-4ngless si rgl e- dose
conditiong.,.Th g@rﬁdy designjfoll ow%g 0 ﬁ? peripd, 2-treatnent, silngl e-dose
crossover d%'?f@ﬁ der fastihg and F880¢dhditiohs. Thél&4H perilods were
separ at ed |b¥meb@uheek wash ofit peri dd74¥2fotal pf 36 subjeeiss (24 Male, 10
Fenal e) wgrggfasol led in theystudy gfjhbeh 32 pf the ﬁ@jiqg?f (29 Male, 9
Fenal e) cdnH;(&t eq. the study. |Subjec é wer e adm hi stered the foll owWing: -
[01431° A) |1%%®8BO ng nodi fied-rel ead@EM0et affer a 1HRE0%% ast .| (01441 B)
1 x 300 ng MBdiMouad- r el ease f§abl et at.er178dnpl ef e i nt akkr5ef14.85 hi gh f at
breakf ast .| }fdlgml, The graphi gal mean;pl.asE®s concent r atyiggf LRgém ) fprofiles
of bupr opiter—eaft—ts—ret-abofi-tes—hydroxybepropter—buprepoR—th+eoan no

al cohol, and erythroam no al cohol over a 120-hour tine period after

admi ni s{e@l7j on The tdMivd (Ked3ROFEENOMicuvSiRibllity BRI ReultsrSt £BER,, L abl ets of the
i nvention _under fed and fasting conditions are shown in Figures SA- D

r espect iAoy, and @ stransipsmed usingthe petgrat logarathmymde) bash Sastieg widi fagingc  data f or
bupr opi lﬂ@ﬁlsi : ' . [ qee] h@n of the 300ng dosage
strengt ﬁgnrm | i%@upgﬁélggg’m{tsg%%?iﬂt%%@%%Iﬂgﬁlg\?grﬁlﬁ%lﬁégﬁder fasting and fed
conditions: 44 WO 2005/016318 PCTI US2003/ 024700 TABLE 19 Bupropl on HCl 300
Ny Buprepi-ef—ch—30-0—Rg——Rhaiwe —Rede—Mpcht+-ad—Rel-casa bl-0t-5 —ied
Rel easq Tabl ets Paraneter (Fed) (Fa3aBhg30

Bupropion Hydroxybupropion
Parameter Ratio of Intra- Ratio of
90% CJI. Geometric | Subject $0% C.IX. Geometric Intra&s‘l;bj ect
Means Ccv Means

AUC,y, 104.00% - 116.57% | 110.10% 13.21% | 96.27% - 111.84% | 103.76% 17.36%
AUCq 104.18% - 116.49% | 110.16% 1293% | 97.03% - 112.72% | 104.58% 17.35%

Crax 84.49% - 100.86% 92.31% 20.50% [ 103.44% - 116.91% | 109.97% 14.17%
Bupropion Threoamine Aleohol Bupropion Erythroamino Alcohot
Parameter Ratio of Inira- Ratio of Intra-
90% C.I. Geometric | Subject 90% C.I1. Geometric Subiect CV
Meuns Ccv Means )

AUCy, 104.31% - 121.18% | 112.42% 17.36% | 104.06% - 123.56% | 113.39% 19.89%
AUCqjur 104.15% - 125.65% | 114.39% 20.59% | 105.26% - 126.61% | 115.44% 21.39%
Crnax 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 bicavailability 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.ins (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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(n =31) (n=31) Mean + SD Mean + SD Bupropion AUCai (ng.br/m) 1775.45
530.77 1628.38:1511.15 AUCQ j,f (ng.hr/nm) 1832.54548.50 1678.36521.18 C.
(n9/ nL) 1¥@ BBYY6HE 151 3548.87 Tm x (hour) 6.161 1. 8HCEUIBIP2EWO ¢ 5( hour)
21.765.85 21.216.17 1QG (hour40.035 0.011 0.036 0.012 1VE. RT(hour)
22.564. 60 21.5814.23 Hydroxybupropi on AUCO4 (ng. hr/nL) 19733.51 9411.52
18938.84 8387.21 AUCal,1 (ng.hr/nl) 20886.13 10230.69 19852. 73: 1:9049. 54
Cm' (ng/nL) 449.05 4:181.73 409.79 154.84' Tn¥ (hour) 14.32 3.18 13.71
5.15 t %EhAMPLEZA. 11 5.21 23.95 4.84 K., (hour) 0.030 10.007 0.030 0.007
MRT( hour) 42.037.60 41.086.13 MP Ratio 10.5919 3.8325 11.3178:L4.6281

Bupr opi di14Br e o dniWowaY.ctsspvensealy stgtagnuitiplaidpse ppen-iabel, Bstier, 11

(nal i) S5 igR il sl B dondluil SpienRASIdedcaitng, 204 (s 7"
(hour) 5SBodified-bleagfiabibt (¥3he Rertdn veiguy the itimpdifte Odlddde @tibe@allii4 0. 004 NMRT
5005, b1 &Y 1D Dgs ot e R A P SRRt
(ng. hr/ ndgs cbSdidtedS AhisGfrly Whs Heddned Go evifiihtddfe bioavailability of a once daily

300 mg dosage strength of the modified-release tablets of the invention relative to the

commercially available prior art thrice daily immediate release Wellbutrin® tablets under

steady-state, fasting conditions.

[0150] The study was designed as a 2-period, 2-treatment, dose escalated, multiple-

dose crossover study under fasting conditions with a 2-week washout period between the

two study periods. A total of 40 subjects (27 Males, 13 Females) were enrolled in the

study of which 30 subjects {22 Males, 8 Females) completed the study. Subjects were

administered the following dosing regimen:

[0151] A)  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 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 m1 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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AUCo.,,f (ng.hr/nm) 2116.01 1026.23 1867.74:k 971.96 C.,.. (ng/nL) 35.80:b
9.13 31.03 9.97 T.. (hour) 14.742.71 14.1613.85 tx(hour) 35.23 112.03
33. 8911. O%vo Fbs/dabsayr 40. 0213 0. 006 0.022 0.006 MRT ( hecrAs@esodsoke 17. 49
54.75:k 14.45 MP Ratio 1.1322 0.3876 1.0947 0.3952 [0147] The relative
(Fed vs. Fasting) bioavailability analysis results for AUCO,,,f, AUCo_t,
and Cma. transforned using the natural |ogarithmunder both fasting and
fasting foktmdghlfasnsf a&wasmmmommb;mama fecéRéPDMUrIdBSe bS] SUMMari zed in
Tabl e 2 ABLE 20 Bupr? pi on B rozybupr opi on Paraneter Ratio of Intra-
Rati o of F@@E‘%&Qﬁ petadb @@5/&%0 urEhe e md ofumbigitemperatarg wat@onet ri ¢ CV

% 116. 57% 110. 10% 13. 21% 96. 27% 111. 84% 103. 76%

Means C\ohaaR fh#s@ é%‘ll
17. 36% AI JCO: Oﬁ % 6.49% 110. 16% 12. 93% 97.03% 112, 72% 104. 58%
17.35% [@153]. Bﬂdgﬁﬂphmwm%l@ﬁla%%eﬁﬁatﬁm%lg/ﬁﬂ) préfides b buRdgiod &R 97% 14. 17%

of "1 nt r 28 fiBREE ey B G, B SRa rerirosliibt fndpstemins oot 1 0.

Subj ect addholMvartsie SMdWVpéritel el BtrhinikO o lo¥iheli2d 3 bhée ddfprdodiRéfo 104. 06%

123. 56% 113 39% 19, 89% AlJCa,.( 104.15% 125.65% 114.39% 20. 59% 105. 26%
126. 61%T4i¢ase abgtoaf theipyention and thegWelibrin® 3 x 198 9ag tahlen s shownin, 110. 14% -

126. 40% 0148] The data in Table 20 show that the
bi oavai T%%}fs% ?spgré}ré;e pion and its nmetabolites fromthe 300 ng dosage

st rengt HOT&Ai f i ddbleel pamadds th m@indith SIDY ghatitskindlie datadbt Bipsopddn t he i nvention
do not sh w.a food effect as evidenced by the fact that the 90% ClI of the

ratio offoqydngadmpishrationefibeoncs ldalﬂlh%OOA@EéQﬁaﬁ? strepgth modifiglaedease when

0 R i P S A L AT

100 mg tablet:
TABLE 21
Bupropion HCi ®
300 mg Modified Wellbutrin™ 100 mg
Phgg::t:ekti;eﬂc Release Tablets of the Tablets
Invention {n=30)
(n=30) (mean +SD)
(rmean +8D)

Bupropion
AUC,; (ng-hr/ml) 1612.04 = 490.27 1791.98 4 483.43
Coax (ng/mL) 167.50 + 46.56 175.40 + 56.03
Crun (ng/ml) 27.64 % 10.73 3406+ 12.49
Trnax (hours) 4.90 £ 0.89 1.60 % 0.58
Degree of Fluctuation (%) 212.56 +39.42 189.98 + 38.99
Ciove (ng/mlL) 67.17 % 20.43 74.67 + 20.14
Degree of Swing (%) 554,59 + 193.21 439,58 + 141.64
M/P ratio 12924 531 12.61+5.11

Hydroxybupropion

AUC . (ng-hr/mL) 20824.77 £ 7423.56 22456.08 x 6889.20
Crx (ng/mL) 1095.64 + 385.06 1156.34 + 339.34
Coun (ng/mL) 72223 £ 281.76 800.90 * 262.97
T max (hours) 730245 2.47+0.83
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[0155]

The relative (modified-release tablets of the invention v. Wellbutrin®})

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

transformed using the natural logarithm is summarized in Table 22:
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TABLE 22
Bupropion Hydroxybuproepion
Parameter Ratioof |  Intra- Ratio of [Intra-Subject
o o jec
0% C.L. Means | Subject CV 0% C.L Means Ccv
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% 02.68% 17.04%
Bupropion Threoaminoe Alcohol Bupropion Erythroamine Aleohol
Parameter Ratio of Intra- Ratio of Intra-
Q,
50% C.L Means | Subject CV 0% CI. Means Subject CV
AUC,, 87.17% - 94.21% | 90.63% 8.82% 87.32% - 94.66% 90.91% 9.16%
Cinax 87.42% - 97.28% | 92.22% 12.13% 84.84% - 95.89% 90.20% 13.91%



following a fast of at least 1 hour. Al subjects also received a third dose
of 1 Wellbutrin(r) 100 ng tablet at 12.0 hours wth 240 ml of anbient

t enper at ure wat er following a fast of at |east 1 houy e
gr aphi cal WAAFPYFH8 ma- concentration (ng/m) profiles o?cﬂh%})gﬁzﬁﬁnand its

met abol i t es hydr oxybupr opi on, bupropi on threoam no al cohol, and erythroam no
al cohol over the study period after admnistration of the 1 x 300 ng once

dai | i fied- rel blets of the i ti d the Wl | butri 3
150 i e e GG R R P ol g9 b et £30 i 0120 Sl gnety wedFReTabl o 21
provi deseleli® tiRANT (i SNt MhREN:& AL hﬁgﬁi@%ﬁa ﬂ{ralmﬁﬁ%i @Pf“%‘éem I owl ng

adm ni stration of the once daily 300 ng ddsage strength no d-rel ease

t abl et cfosagestrimgtle minpdiato reledse Webinria®tainliyiserediimiasidailyy avai | abl e prior art
Vel |l butrin(r) 100 ng tablet: TABLE 21 Bupropi on HO Pharmacol dnetic 300 ng
Modi fied Wl l butrin(r)100 ng Paraneter Rel ease Tablets of the Tablets

I nvention (n=30) (n=30) (nean SD) (nean SD) Bupropion AUC a~ (nghr/nL)
1612. 04 490.27 1791.98 483.43 Cm1l (ng/nlL) 167.50:L 46.56 175.40 56.03
Caa (n9/M.) 27.64 10.73 34.06 12.49 T.. (hours) 4.90 0.89 1.60 0.58
Degree oixflmgiuation (%9 212.56 39.42 189.98 38.99 C,.e (ng/nl) 67.17
20.43 74.67 20.14 Degree of Swing (% 554.59 193.21 439.58 141.64

M Pr at i d0137]92 3\ @/b-way, 6tadylstate] ctirssovey) open-label, wultipde-ddsagfaftinerl ) 20824. 77

Zﬁé? nE? 62?%%%.5938 E‘éi‘g%g&gégst@& of é%%;% m%gi%gd-?e‘ieasg \?151'81910% 156.34339.34 Cw
hydrochloride tablets of the invention versus the commercially available prior art 150 mg
Zyban® product in normal healthy non-smoking male and female subjects was carried
out. The study was designed to compare the bioavailability of the 300 mg ql.d. dosage
form of the modified-release bupropion hydrochloride tablets of the invention against the
commercially available prior art 150 mg b.i.d. Zyban® tablets.

[0158]  The study design followed a 2-period, 2-treatment, multiple-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 Female) were enrolled in the study of which
49 of the subjects (37 Male, 12 Female) completed the study. Subjects were administered
150 mg q.d. Zyban® tablets from days 1-3 of the study. Days 4-17 were followed by:
[0159] A) 300 mg q.d. modified-release bupropion hydrochloride tablets of the
invention.

[0160] B) 150 mgb.i.d. Zyban® tabiets.

[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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T.. (hours) 7.30 2.45. 2.47 0.83 48 WD 2005/ 016318 PCT/ US2003/ 024700
Degree of Fluctuation (% 44.341 16.57 40.78 31.24 Cav. (ng/nm.) 867.70:L
309. 32 93900y 012B¥. 05 Degree of Swing (% 54.65: h 22rdBUs®03LB47040. 60 M P
ratio 7.01 f 1.84 6.91t 1.81 Bu ro ion Threoam no Al cohol AUC a,

(nghr/ni L) 10987.88 3193.09 12051.42 f 3107.48 C," (ng/nL) 585.361 155.83
629.81 f 138.84 Cam (ng/mL) 364.421 122.60 415,71 f 122.32 TGO, ., (hours)
7.83 f 2.15 2.49 0.81 Degree of Fluctuation (% 50.47 f 17.22 45.25 f
21.80 C. v. (ng/nmL) 457.83 4:133,05 502.14.1: 129.48 Degree of Swing (%
65.68 f 26.11 56.34 29.48 MPratio 1.39 f 0.44 1.36t 0.43 Buro ion E
hroam no Al cohol AUC., (nghr/nmL) 2145.70 615.22 2353.73 1645.40 C.,..
(ag/nL.) 109.07 f 29.98 119.37 f 26.82 C.d. (ng/nm.) 76.51 t 25.69 85.59 f
26.63 T.,., (hours) 8.3712.04 2.40 0.66 Degree of Fluctuation (% 38.11 f
15.25 38.90 t 33.91 Cwv. (ng/nm) 89A0 t 25.63 98.07 f 26.89 Degree of
Swing (% 46.04 t 20.70 46.18 43.72 MPratio 1.39t 0.44 1.36 10.43
[0155] The relative (nodified-rel ease tablets of the invention v.

Vel |l butrin(r)) bioavailability analysis results for AUCo_T and C. for
Bupropion and its netabolites transforned using the natural logarithmis

sumar | zed I n Table 220 TABLE 22 Bugrogl on HydroXybupropron Paraneter Ratio
of Intya- Ratio of IntraSublect ®1. Means Subject CV 900 |[C.1. Means CV
Geometric Mean
Arithmetic Mean (% CYV)
Pharmacokinetic
Parameter Mzggﬁ?ggglseﬁ: %tl:;:(i‘ilon Zyban® 150 mg Tablets
HCI Tablets of the Invention (n=49)
{n=49)
1412.4767 1561.9651
AUC,, (nghr/ml) 1464.21(28.12) 1617.72(26.94)
C...agal) 143.9693 135.9517
148.81(26.10) 141.65(28.36)
23.1224 25.3277
Cra (ag/ful) 24.50(35.46) 26.85(35.28)
T e (hOUTS)* 4.92(17.03) 3.23(31.63)
Degree of Fluctuation (%)* 207.65(20.47) 171.85(19.27)
Degree of Swing (%)* 551.15(37.98) 449.59(26.79)
Chye (ng/mL)* 61.01(28.12) 67.41(26.94)
MRT (hours)* 9.63(6.57) 10.23(2.90)
Hydroxybupropion
19688.697 21984.655
AUC,, (nghr/mL) 21255.88(38.44) 23792.58(39.17)
1035.5625 1114.0976
Conux (00 1111.28(36.14) 1200.37(38.41)
669.3453 775.6489
Conin (ng/mL) 731.59(41.72) 847.91(42.12)
Tz (bouus)* 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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AUCO. ,
91. 08%

Thr eoani n¥O08¥HEF18Bupr opi on Er yt hr oani no Al cohol
90% Cd. Means Subject CV 90% C. I.
94. 21% 90. 63% 8. 82% 87. 32% 94. 66% 90. 91% 9. 16%
89% 90. 20% 13. 91%
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| ets
b.i.

92.64% 89.3310 8.27% 87. 00% -
103. 00% 96. 86% 13. 97% 85. 98% - 99. 90% 92. 68% 17. 04%
Par aRet/EP20f324 190 of
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e

D s

open- Iahnipropmuh'hneqninenm&m fasting,

addeset udy
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Means Subj ect
49 WD 2005/ 016318

tthe i nvgrgtghggl) admi n
streng (I rme)dl ate

corrpar at

l}l [J

él aI I y
heal t1hi00AZ(EE.£hoki
as desisgngdst o co

f gr m of

tfion a

n

fol | owe eriod, 2-tredtment 31blsd éopl e- ddse cregs@Melsy desipn under
fastin fions. The stydy perjods were sgparated b a 2- week washout
i nt erng“"%R““f Jotal of 54 suljects 7(4%51@% e, 14 Fenmul ‘é‘}s(%g?e enrolled in the
st udy fDegvdqofdﬂuctualﬁl(%i* t he Subj ects&3(BASMal e, |12 Feralig}2.mopnpl et ed t he study.
Subj ect Beghe sni stered ] 150 nyg @4(15) Zyba (r) t%’i’z&ﬁ(ﬁw rom drays 1- 3 of
the sty g, %@5417 vverefollomedlgeg [0159] A 30 rrgq
modi fi e se bupr opi on |hydr ofHiSHFTH#2 tabilet s of%RE5Pnvent| on. [0160]
B) 150 I\@Tlﬂmm)‘d Zyban(r) tlabl et sl1.pR291] Thg graphiicait7sean
pl asma mg@t ration (ng/nf progbdggzgy% bupriopi on6§ 1 64 nmetpbol i tes
hy dr oX yBtp+opt-eR—btiopi-of—ttheaar-Re—al-ceho ear-Rp al cohol
over the study peri od aft@ﬂpraﬂmETMtwmelmhe*f the 1 x 300 ng ongce daily
nodi fi gd-rel ease tablets e ion and the Ji.d.
difi Fd | bl the (RYeNE Nd the Z2y:%gke0 My (p.i.d.)

Zyban(} kucabgrids) under fastji ng 1875.33(31.95) 2125.14(30.18)

Con el 92.4622 101.5651

rer (08 97.12(32.17) 105.63(28.49)

61,3442 71.6863

Cnia (n/mL) 65.30(36.05) 75.83(34.19)

T s (hORITS) * 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)

Cove (Dg/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)

95.42% 91. 11% 10. 49%

Cnm' 87.

L %

d. 28M4ain(r) tgblets. 39502175‘8] The

Cm,

Bupr opi on

Intra-
Cv AUC
42% -
[ a 300 ng
stered once
rel ease

- way, sSteady
ve

avai | abl e
ng nmal e and

pare t he
- rel ease
mrercial ly
5t udy desi gn

* Expressed as arithmetic means (%CV)

[0163]

The relative (modificd-release tablets of the invention v. Zyban®)

bioavailability analysis results for AUCy.;, Cpax and Cpin transformed using the natural

logarithm for bupropion and its metabolites is summarized in Table 24:
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conditions are shown in Figures 7A-E respectively. [0162] Table 23 provides
the nmean (tSD) pharmacokinetic data for bupropion follow ng adm nistration
of the onWe204{e31800 ny dosage strength nodified-rel é’géUszﬂ%FﬁP“ of the

i nvention or the coonmercially available prior art 150 ng b.i.d. Zyban(r)
tablet: 50 WO 2005/016318 PCT/ US2003/ 024700 TABLE 23 Ceonetric Mean

Phar macoki netic Arithnetic Mean (%V) Paraneter 300 ng Dosage Strength Z ban
150 m Tabl ets Modified Rel ease Bupropion y g HO Tablets of the Invention
(n=49) (n-49) 1412.4767 1561.9651 AUCo (nghr/nlL) 1464.21(28.12)
1617.72(26.94) 143.9693 135.9517 C.(ng/ ) 148.81(26.10) 141.65(28. 36)
23.1224 25.3277 C." (BWW) 24.50(35.46) 26.85(35.28) T.(hours)*
4.92(17.03) 3.23(31.63) Degree of Fluctuation (/0)* 207.65(20.47)
171.85(19.27) Degree ofSwing (% * 551.15(37.98) 449.59(26.79) C. (nghnL)*
61.01(28.12) 67.41(26.94) AMI (hours)* 9.63(6.57) 10.23(2.90) :

Hydr oxybupr opi on 19688. 697 21984. 655 AUCo (nghdni Q 21255. 88( 38. 44)
23792.58(39.17) OCn~( ) 1035.5625 1114.0976 1111.28(36.14) 1200. 37(38.41)
669. 3453 775.6489 CfU( M) 731.59(41.72) 847.91(42.12)

TABLE 24
Bupropion Hydroxybupropion
Parameter o Ratio of Ratio of Intra-
%‘IA' Geometric IntraéS;:bj ect 90% C.I Geometric Subject
i Means Means Ccv
o7 - -
AUCq. o _1993{2 90.50% 10.98% 8;58;’6'"& 89.49% 12.17%
(7. 0f -
Coms 3.2 » 106.12% 19.73% 899.}0020’; 92.93% 12.66%
0L 05 -
Coin 895;;7(;’0’; 91.21% 18.14% 8;62324@ 86.19% 13.88%
Bupropion Threoamino Alcohol Buprepion Erythroamine Alcohol
Parameter . Intra-
90% Ratio of Intra-Subject Ratio of
ClL Means cv 90% C.I. Means Sug{[ect
o7 . -
AUG,, o, 86.94% 1047% p 87.72% 1.11%
o o7 .
Coun : 8955'7,,?8‘; 91.16% 14.59% 355'9454;. 91.10% 13.73%
(YA oh -
Coun sé’é‘_‘fﬁ’% 84.22% 13.49% 8;9'6;022 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:

53



T.(hours)* 6.61(34.52) 4.26(35.36) Degree of Fluctuation C o0)* 44.42(35.50)
36. 96(50. 36 Degree of Swing (9%* 56.77(47.41) 46.22(75. 43)%] 51 WO

2005/ 0163 Y¥) PeF91480031024700 CM (ng' nL) * 885. 66( 38. 4RSTHN0HEAHE 17)
MRT(hous)* 11.43(2.87) 11.53(1.93) M PRatio* 14.538(43.310) 14.684(43.323)
Bupr opi on Threoam no al cohol 9040. 7734 10398. 325 AUC~(nghdniL)

9638. 64(37.34) 11100.02(38.42) CM /M) 494.6250 542.8864 524.91(37.35)
582.74(44.35) 285.9451 339.2713 OCm(4mL) 311.93(43.69) 370.23(45.18) T.
(hours)* 7.74(35.60) 4.45(35.77) Degree of Fluctuation (% * 55.31(32.09)
47.10(32.50) Degree ofSwing (%9 * 75.80(43.62) 61.76(40.19) C. (ng/nm)*
401.61(37.34) 462.50(38.42) MRT(hoins)* 11.63(2.85) 11.74(1.76) M PRati o*
6. 609(29.472) 6.830(26.491) Bupropion Erythroam no al cohol 1784.5115

2033. 8788 AUCO(nghr/mL) 1875.33(31.95) 2125.14(30.18) C(r), (nghnL) 92. 4622
101. 5651 97.12(32.17) 105.63(28.49) 61.3442 71.6863 C (ng/nmL) 65.30(36.05)
75.83(34.19) T.(hours)* 8.31(38.42) 4.74(42.77) Degree of Fluctuation
0/.)* 41.87(43.18) 35.10(37.78) Degree of Swing (%* 53.00(54. 46)
43.04(50.13) Co" (nglnL)* 78.14(31.95) 88.15(30.18)

TABLE 25
150 mg 300 mg
CORE
Components Mg % of core mg % of core
Bupropion HCl 150.00 93.75 300.00 93.75
Binder' 5.30 3.31 10.6 3.31
Lubricant® 4,70 12.94 9.40 2.94
Purified Water® 110.00 * 220.00 *
Total core weight 160.00 100 320.00 100.00
FIRST COAT
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%?2 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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MRT(hows)* 11.73(2.63) 11.73(1.87) M PRatio* 1.298(27.168) 1.334(25.504) *
Expressed as arithnetic neans (%€V) [0163] The relative (nodified-rel ease
tabl ets of WQRWSOHFEWtion v. Zyban(r)) bioavail ability ramalsgmBsaresul ts for
AU0.z, C,,0s and C,,,;,, transforned using the natural |ogarithmfor
bupropion and its netabolites is sumarized in Table 24: 52 WD 20051016318
PCT/ US2003/,024700 TABLE 24 Bupropton Hydroxybupropl on Paraneter 90% Rati o
of Intra-Sybj ect GRaant’0 of I nt 1280 . Cmoreet rff ¢ £45 90%0 Chg.6eometri ¢ Subj ect
Means Meang CV 87.19% 90f50% 10.{98% 85.87% 89. 4946 12. 17%| AUC~ 93. 93%
93. 26% C 99. 25%PEeBizer% 19]73%289. 02% IBIB. 46% 97.3D0% 9218382 12. 66% C.
85.77% 91.121% 18. 14% 82. 220/ 9- 86.|19% 13. 8 Bupr opi on

Thr eoani no |Al cBeéfledmatsropl dn 894 hrioani Ao Al 0% Rati o of

I ntro- Subj ¢ —t- ' b '

AUCO4 83. 919Fotgiairg seppndioaty 4o 812.38%| 8A0C00),
86.760/ .- 91. 16%"Meigh899% 86)95% 91.J10% 13. 7
13. 49% 81. 61%olybyl Alboll3. /7% " " 88. 16% 89. 60% [ 0164] The€ data in Tables 23
and 24 show iGimerytbeBB8e (@omgritpl 888)ATODsage strength nodified-rel ease bupropion
hydr ochl ori d}@"&mﬁ%#ﬂriezdrﬁ&f i nvention is bioequivalent to the 150 ng b,i.d
sust ai ned-reJ%?’éE“‘éQfFrfRQrPW%ﬁggg%%@I able prior art Zyban(r) tablet.

Polyvinylpyrrolidone (Ko
S Polyethylene Glycol 1450 (Carbowax®)
? poly(methacrylic acid, methyl methacrylate) 1:1 (Eudragit® L 30 D-55)
$ Plasticizer is a combination of polyethylene glycol 1450 and triethyl citrate in a ratio of 2:1
? Silicon Dioxide (Syloid® 244)

[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 q.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 fo 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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EXAMPLE 8 ( COVPARATI VE EXAMPLE) [0165] A 150 ng and 300 ng bupropi on

hydr ochl oride formul ati on was prepared as taught in US Patent No. 6,143, 327
and the pived pesolediset i c paraneters and rel ative bi oavacraszdes7aat a
assessed for bioequival ency. The proportions of the conponents in the core,
first and second coat formulations used are as shown in Table 25: 53 WO
20051016318 PCT/ US2003/ 024700 TABLE 25 150 ng 300 ngy CORE Conponents My %
of core ng % of core Bupropion HO 150.00 93.75 300.00 93.75 Binder' 5.30
3.31 10.6 3.31 Lubricane 4.70 12.94 9.40 2.94 Purified Water 110.00 *
220.00 * Total core weight 160.00 100 320.00 100.00 FIRST CQOAT

Wat er-i nsol ubl e water 10.96 60.8 14.40 60.00% perneable filmformng

pol ymer \Water-soluble polyners 4.70 26.10 6.47 26.96 Plasticizerb 2.34
13.01 3.13 13.04 Ethyl Alcohol' 190.00 * 230.50 * |sopropyl Al cohol 99%3
10.00 * 12.35 Total dry first coat 18.00 T 100.00 24.00 100.00 weight
SECOND COAT Met hacrylic Acid 7.75 63.00 11.66 63.02 Copolynmer' 54 WO

2005/ 016318 PCT/ US2003/ 024700 didants 2.30 18.70 3.45 18.65

TABLE 26
Sample Time 2 x150 mg (q.d.) Zyban 150 mg SR tablets | Wellbutrin® tablet
(hours) tablet of the ‘327 (1 x 150 mg b.i.d.) (B) 100 rog (3 x 100 mg
patent (A) t.id) (C)

0.0 11.71£3.55 8254274 30.01+£17.82
1.0 11.082.90 53.87+ 14.58 113.91 +40.96
2.0 1295+ 4.38 7596+ 13.83 104.04 + 20.62
40 60.60 3 24.59 83.71 £12.49 58451290
5.0 ND ND 45.92+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=23.34 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 4+ 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 75.30420.36
16.0 ND 86.15x£37.20 58.53%15.44
18.0 32.46+9.52 5548+ 13.29 ND

20.0 ND ND 33454740
24.0 2021528 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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Plasticize? 2.25 18.30 3.39 18.32 Purified water'
second coat 12.30 100.00 18.50 100.00 wei ght

behenat e WIb1PE5NI63I8 8388 ATO)

" Pol yvi nyl

48.00 * 72.20 Tot al
Al cohol

dry
2 dyceryl

5 Evaporat ed during dryi ngr/uEtobyézemel | ul ose

100 Prem um (Ethocel (1 D) 5 Polyvinyl pyrrolidone (Kollidon(r) 90F)
" Pol yet hyl ene d ycol 1450 (Carbowax(r)) ' poly(nethacrylic acid, nethyl

met hacrylate) 1:1 (Eudragit(V L 30 D-55) s Plasticizer is a conbination of
pol yet hyl ene gl ycol 1450 and tri ef,:[ﬂ;gtrate Inaratio of Z: 9 Silicon
D oxi de H-Syt-et+e{DB—24d—|--664—Fhe—t-abi-et-s—were taught by the
" 327 patlent . phfddfadokinrtipi | ot t hr vvay mul ti pl e-dode open-1abel [fasting
conpar atli ve bi Baragieteabi | i}t ‘s f | bupr gpbaa® h dromugﬁ{rﬁ@ ablets (2 x
150 ng ¢.d.) rfnﬂent‘ii?)ordl ng t8 37 pawers) (tlhe " 3akippt ept

f or mul ath-eA——versts—the ) ' Y-erv-atd "h%n Zaﬂ-ba-n-e-%-—-s-us-t—hi ned-r el ease
tabl et's | (AUt &pGomm) b. i . d ) arld> bt ri n¢Py ?&bl ets (#2%%¥&)lin normal
heal t hy {snoki ng and non- sproki n ol uni S conll% %2ed The purpose
of the (<.udw/mBs to evaljate reI it i ve é‘ a| | abi | 4 aupropi on
hydr OChlJQ[ri ?frﬁlSo ng of | he J| at ? 150 c? relative to
Zyban(r sustained-krele ngﬁ §}§0 hd

Vel | butri n(r)lOO my tablets (1 X 100 .d.) under si ngle dose or

st eady- ahe fast Q T 6 ho an (& SD)

pl asma ton entﬁ%tr%l% etctf Er;ag’a{)%bdﬁélagé ?‘%Sulﬁ%%‘g%}% P%é???}‘ mﬂﬂ@@f si ngl e dose
condi ti (upanl) Sowdln Ja0k/X7 ] edikbried (45200 34t0e:d 1@0rithiBlstmarisaiml e Tinme 2 x
150 %%Q % Zyban 150 ng SR tablets Weilbutrin(r) tablet (hours) tabl et
of the %2%1 x 150 nmg b.i.d.) (B) 100 ng (3 x 100 nyg patent (A) tid) (C
0.0 11.713.55 8.252.74 30.01 17.82

TABLE 28
Parameter AUC,, Crax
Ratio of Intra- Ratio of Intra-
90% C.I. | Geometric | Subject | 90% C.I. | Geometric | Subject
Means C.V. Means CV.
327
formulation vs. | 78% - 99% 88% 23.65% 78% - 93% 31.44%
Zyban® 111%
Ky
formulation vs. | 63% - 30% 71% 38.79% | 54% - 76% 64% 52.35%
Wellbuirin®

[0171]
profiles for bupropion (ng/ml) for the tablet compositiont shown in Table 25:

Table 29 shows the mean (* SD) steady-state plasma concentration-time
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1.0 11.082.90 53.87 14.58 113.91 40.96 2.0 12.95 4.3 8 75.96 13.83 104.04
20.62 4.0 60.6024.59 83.7112.49 58.4512.90 5.0 ND ND 45.92 10.65 6.0
08.23 31waRo6si16as 13. 95 85.54 80.91 7.0 ND ND 104. #Sr/ul@oeila4708. 0 82. 63
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 21.504.50 110.3871.29 13.0 ND 51.0334.38 120.6932.81 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 9.52 55.48 13.29 ND 20.0 ND ND 33.45 7.40 24.0 20.215.28
27.817.77 24.146.03 [0169) Table 27 provides the nean ( SD) pharmacol dnetic
data for bupropion following admnistration of the tablets shown in Table
25: 56 WD 2005/ 016318 PCT/ US2003/ 024700 TABLE 27 Phar nacoki netic 327

Par anet er Zyban(r) Wellbutrin(r) (nmean SD) formul ation (n=15) (n=15) n=15
1154. 65 f 1301.05 f 1622.89 AUCon(nghr/nmL) f 244.28 214.94 318.02 C.

(ng/nmm) 103.77:h 112.68+ 163.10 t 28.13 37.06 56.84 T,,,,, (hrs) 6.40 f
1.88 11.07:L 5.85 6.87 f 5.60
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 0.00+0.00 0.00 + 0.00

0.0 11.7143.55 8.25+2.74 30011782

0.0 20.21+5.28 2781777 2414+ 6.03

0.0 22.22 % 5.80 34,12+ 8.51 27.11+ 831

0.0 21.58+6.21 32,70+ 9.94 27.33+8.79

0.0 2344+ 831 31.96+ 8.83 28711105

1.0 21.47+7.06 64.22+18.93 112.00 £ 29.65

2.0 2437+ 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 4943+ 13.56

6.0 101.39+ 2548 7335+ 17.94 85,34+ 52.23

7.0 ND ND 112.05+ 46.38

8.0 77.06 £ 16.40 52.56x11.74 ND

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 58.01%21.81 117.74 + 39.87

14.0 ND 1035.36 £ 42,68 ND

15.0 ND ND 74.33x:17.77

16.0 ND 93,554 23.49 60.45 £ 14.56

18.0 34.69+ 8.82 63.80 = 14,61 ND

20,0 ND ND 39.86x12.55

240 2330+ 6.75 33.15+9.39 29.49 + 10.09
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[0170] The relative bioavailability analysis results for AUCo.24 (ng.hr/m),
and C,,, (ng/m) shown in Table 27, transfornmed using the natural algorithm
I s sunmar woemos/oi63t8abl e 28: TABLE 28 Paranet er AUCo. 2Ap@/1$2003/02Rmb i 0 of
Intra- Ratio of Intra- 90% C. 1. Geonetric Subject 90% C.1. Geonetric Subject
Means C. V. Means C. V. 327 formulation vs. 78% 99% 88% 23. 65% 78% 93%
31.44% Zzyban(r) 111'0 327 fornul ation vs. 63% 80% 71% 38. 79% 540/ 0- 76% 64%

52.35% [VeTThglor T n(r) [ O1ddd= 4Pl € J0 SNOWs ol DessEAN ( bq;llg‘pﬁzgtﬁ-state

pl asma oncen_}ration time, profiles {for bupropion (ng/jmM) for the t4dblet
conposi §i on sK8wn i n| Tabl 8259057 g 2005/%7%3398 PCTI US20053¥#24700 |TABLE 29
Sampl e Tine 26 150 py (g22b.41.82abl et] Zybars.acd3Q.0rg SR tlabl ex s (145

Vel | but fi n(r }dabl et X o ny 14 103) ny (3 X
100 ny Li—e—0—6—0-006—66—0-506—60—0—006—-55—0--8 MA— : . 74
30.0117.82 0.0 20.215.28 27.817.77 24.146.03 0.0 22.225.80 34.128.51

27.118. 0 . 338,79 : 31.96 8.83
28. 71 ?g% {%eg%gi%%%mé%%%%fé 03 1?%&559'22%%%%?%“%.378. 77 90. 76

18. 63 1B&adpHFte@anditions feliovang adiaisgati@rafoha@blets shaws il8Babls2D ND ND 49. 43
13. 56 '

TABLE 30
Pharmacokinetic .
Parameter 327 formulation Zyban® Wellbutrin®
(mean +ST)) (n=15) ~(n=15) {n=15)
AUCq4(ng-br/mL) 1251.45 £ 257.24 1554777 £ 293,70 1728.31 &+ 374.54
Cix (ng/mL) 112.24 £ 26.42 119.77+27.76 156,19 + 32,27
T e (15) 533£123 1147+ 5.04 9.00 4,14
[0173]  The relative bioavailability analysis resuits for AUCy.24 (ng.hr/mi), and C,x
(ng/ml) shown in Table 30, transformed using the natural algorithm is summarized in
Table 31:
TABLE 31
Parameter AUC(o.zq,) Cm:
Ratio of Intra- Ratio of Intra-
90% C.I. Geometric | Subject 90% C.I. Geometric Subject
Means C.V, Means C.V.
327
: o Q19 0, 0,
formulationvs | 71%- 91% 80% 20.06% 82% - 108% 94% 22.65%
Zyban®
327
formmlation 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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6.0 101.39:L 25.48 73.35 A 17.94 85.34 52.23 7.0 ND ND 112.0546.38 8.0
77.06 16.40 52.56 11.74 ND 9.0 ND ND 87,11:6 23.77 11.0 ND ND 55.49 17.50
12.0 58.881:16.23 31.23 9.05 115.93 53.59 13.0 ND 58.0121.81 117.7439. 87
14.0 ND égﬁmﬁmz. 68 ND 15.0 ND ND 74.33 17.77 16.0 ND 93.5523. 49

60. 4514. B.0 34.69:b 8.82 65.80 14.61 ND 20.0 ND ND 39.8612.55 24.0
23.306. 7h 33 HORlifA-R9eat® bl ompasiM 2005/ 016318 PCT/ US2003/ 024700 48. 0
8.80: k 4,20 12.024.84 11.11,1:4.68 72.0 4.612.60 5.753.06 5.592.75 96.0
2.25 1.@» 3 ¢pge comprsipg gu efifectivg amoppt of 3 plgymaceutipatly ageptablesalt 085 1. 53

[0172] T, : i ata for bupropion
under s@é@ggﬁigg&%bégﬁﬁ%g 8??%%%?@%%8%%@%’3% egﬁlpb@tst’he t abl ets shown
i n Tabl e(ii35:a firkABirtrob el Pidrig e irfkinding32id dogd Whbrein i fak ssmicer Zyban(r)

Vel |l butrin(r) (mean SD) (n=15) n=1 n=1 AUC 7A(nghr/m.) 1251.45 257.24

1554. 77 refegsinggoatrpgpsises B yatesansotuble walgr-permeable fm-fopwinppaywerzz  27. 76

156. 193 . s ) 3 .47 5.04 9.00 4.14 [0173] The
rel ati vgpl | gé%él %%Hgliéysoglr?g g,%ﬁ@éﬁgé%l ts for AUCe-24 (ng.hr/m), and C.
(ng/ m) @iipvembistutebheies Surrdunditifsaid et ¢imtroDrdlERingaiodl, #heRli®edidit hm i s

summari zed in _Table 31: TABLE 31
moisture barrier comprises an enteric polymer and a permeation enhancer and optionally
comprises a plasticizer and wherein the permeation enhancer is present in an amount of
from about 20% to about 40% of the moisture barrier dry weight;

wherein the modified-release tablet is bioequivalent to Wellbutrin® or

Zyban®/Wellbutrin® SR tablets over a 24 hour period when administration of said
modified-release tablet is as a once-a-day bupropion treatment regimen to a patient in
need of such administration and wherein more than 10% of the pharmaceutically
acceptable salt of bupropion is released in one hour in 0.1N HCI or less than 75% of the

pharmaceutically acceptable salt of bupropion is released in 45 minutes in pH 6.8 buffer.

2. The modified release tablet of claim 1 wherein said modified-release tablet exhibits
a dissolution profile such that after about 2 hours no more than about 20% of the
pharmaceutically acceptable salt of bupropion is released, after about 4 hours about 15%
to about 45% of the pharmaceutically acceptable salt of bupropion is released, after about
8 hours about 40% to about 90% of the pharmaceutically acceptable salt of bupropion is
released and after about 16 hours no less than about 80% of the pharmaceutically

acceptable salt of bupropion is released.

3.  The modified-release tablet of claim 2 wherein said tablet exhibits a dissolution
profile such that after about 2 hours about 2% to about 18% of the pharmaceutically
acceptable salt of bupropion is released, after about 4 hours about 21% to about 37% of
the pharmaceutically acceptable salt of bupropion is released, after about 8 hours about

60% to about 85% of the pharmaceutically acceptable salt of bupropion is released and
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Paranmeter AUC(au) Cns Ratio of Intra- Ratio of Intra- 90% Cl. Ceonetric
Subject 90% C. 1. Ceonetric Subject Means C.V. Means C. V. 327 formulation vs
71% 91% 80% 20. 06% 82% 108% 94% 22. 65% Zyban(r) 327 formulation vs 64%
82% 73% 20. 06% 62% 82% 72% 22. §5% |l butrin(r) [.0174] The phar macoki netic
and r el &tyabat gg\ﬁﬁ]“lsé‘ﬁi lpgst tg}\gg\ﬁflth?d{haftﬁ%ceg oalls acegptable gt elor il at i on

as _t QUOhuplddidd 'S relSREARROONkyl BARPHEPh: Ftln Mid o0, Lhe FDA suggest ed 80%

125% r ang or a product to bi oequi v Accordi ngly, the data show
that the 327 patent fornmulation is not bioequivalent to the commercially

ilable Z | | butri SR Vel.l b i bl ets., 59 d ains:
e PR A G: L ko S Pt e bRk e o o e
arount oﬁqegha{ﬂﬁ%{%riasaﬁtbyh&ﬁgamu@@%%% bt 994 ofﬁiéﬁj’h%ﬂh usi@all?f' nder, a

| ubricant and optionally other conventional excipients; (11) a“first
cont r ol -acedptdé sedt afdaiprepion Sueldased, after dbouwdehonhesboiunh 28%itd abouwt$H%cafnt r ol -

rel easi ng coat conprises a ter-ipnsol ubl e ter-perneable filmformng
pol yrer e phsmacuicrE ccsRiabR i o6 PURBPIGR I esarmerer shaut § BPTIS 2o st ur e
barrier gguf {ubadt e R kiR PakhhcctABA lccERARASAINGE dlﬁ%%ppioﬂ"&%ﬁch&d%%ﬁd

noi sture barrier conprises an enteri'c pol yner an er neat1 on enhancer and
opt i onalafigr atzautp6 heers na lpdsdban ahoneP6%and thephasnaceutieal hyeacoetablosaleafhancer i s

present .in an anmount Qqf 0 20% t o ab 40% of the noisture barrier
dry wei QHPTOPIMLISE? ﬁasFaé“ ﬂ@@mﬂ@g‘?ﬁ@ &b #%t" s bi oequi val ent to

Vel l butrin(r) or Zyban(r)/Wellbutrin(r) SR tablets over a 24 hour period
when adm nistration of said nodified-release tablet is as a once-a-day

bupr opi da t Taannelified-rdtave table oficlaan Heviterdim said eabdet@khibits la distolutivst r ati on and
T ol caTelesholoiat HimALPH odRs MRor Sis oSG PHmEACOR Y aqoptable saltof T T "
bupropion is released, after about 4 hours about 32% of the pharmaceutically acceptable
salt of bupropion is released, after about 8 hours about 74% of the pharmaceutically
acceptable salt of bupropion is released and after about 16 hours no less than about 99%
of the pharmaceutically acceptable salt of bupropion is released in 900 ml 0.1N HCl at 75
rpm and 37°C.

6. The modified-release tablet of any one of claims 1-5 wherein said

pharmaceutically acceptable salt of bupropion is bupropion hydrochloride.

7. The modified-release tablet of any one of claims 1-6 wherein said bupropion is

present at least about 94% by weight of the core.

8. The modified-release tablet of any one of claims 1-7 wherein said binder is

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

9. The modified-release tablet of claim 8 wherein said binder is present at about 3%

by weight of the core dry weight.
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pharmaceutically acceptable salt of bupropion is released in 45 mnutes in
pH 6.8 buffer. 2. The nodified rel ease tablet of claim1 wherein said

nodi fi ed-rel ease tablet exhibits a dissolution profile such that after
about 2 hours no nore than about 20% of the pharnmaceutically acceptable
salt of Mupr ocBieonodified-etleassdebletafftapy onboficlaimhbAmvehesdinsaid bisder fso about 45%

of the phar eut ,cal |y accept abl.e t. of bu ion i.s released, after
about 8%%8{%??0% .tgrﬂ%%:qrglsglgggk n@éﬁ})egfs%tr% gghggr%{lmw@&rf’@é%cept abl e
sal t of deUplePi@ivatises, pelyvasedlcansl aafl bRy combinhtidOtHRRES no | ess than about
80% of the pharmaceutically acceptable salt of bupropion is released. 3.

The nodified-rel ease tablet of claim2 wherein said tablet exhibits a

di ssol utj,on rofih. ugh t hat, after out 2 hours about 2% to.ahout 18% of
t he phartaceu eclg?ﬁll@eé'é@gﬁsﬁséﬂgeo%gﬁ‘?’a@f"L‘hﬁf}fﬁﬂﬁomn qTis pel¥oy ,COE‘P ‘er about
4 hours about 21%to about 37% of the pharnmaceutically acceptable salt of
bupropion is rel eased, after about 8 hours about 60%to about 85% of the

phar maceld i calheymedifiepirelpise takietiofany bnppbplnions 1-41 mdvereim said fulwiicad isif t er about
16 hours_nha sSs _than 0 %of th rmaceutically acceptable salt of
oupr opi TRt PR RSB0 A0 At 6 6 whith P REEBSEHY Wil 356" The

nodi fied-rel ease tablet of claim3 wherein said tablet exhibits a

di ssolution profile such that after about 2 hours about 4% to about 8% of
t he pharlaceuthecapdified-geleassitaieteolslgim 13fwherpinspiddnbricant i pressatiat ahéuter about
4 hour soﬁf%ut g&%ﬁ)i abou%l 34% tf t he pharnmaceutically acceptable salt of
bupr opi 'L YRFEL SN P YeB0ut 8 hours about 68%to about 74% of the

pharmaceutically acceptable salt of bupropion is released and after about
16 hours no | ess than about 96% of the pharmaceutically acceptable salt of

bupr opi ok#-i s Thel medidigdirelerggatietn! 2ry P obelaings Hp3wherpisyads lubricamids

nodi fi ed- e bl cl.aj Myl id tablet . exhibits, a
i ssol ut e sat g i tn okl 3 EuPHST B2 S 2Bl nF iy
phar mcmetg&ﬁalblomsaﬁ@@@jza&hsingﬁdﬁth_elfeof,bupr opion is rel eased, after abou_t 4
hours about 32% of the pharmaceutically acceptable salt of bupropion is

rel eased, after about 8 hours about 74% of the pharnaceutically acceptable

salt of pr opi on k. f.1ef J 0.4 e t han about
99% of ep ernr}%%l ‘8{‘%&1;%%%3&’6@25 gﬁfaé%lﬁe“ ‘glgﬁ(}%%os%l %6@%?%%‘? [ogrgq,cs? el eased in 900
m O.INydGknaaé, 75 rpmand 37C. 6. The nodified-rel ease tablet of any one of

clains 1-5 wherein said pharmaceutically acceptable salt of bupropion is
bupr opi on hydrochl ori de.

16.  The modified-release tablet of any one of claims 1-15 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.

17.  The modified -release tablet of claim 16 wherein said water-insoluble water-
permeable film forming polymer is present at about 50% by weight of said control-

releasing coat dry weight.

18.  The modified-release tablet of claim 16 wherein said water-insoluble water-
permeable film forming polymer is present at about 45% by weight of the tablet dry
weight.
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7. The nodified-rel ease tablet of any one of clains 1-6 wherein said
bupropion is present at |east about 94% by wei ght of the core. 8. The

nodi fi ed-rel ease tabl et of any one of clains 1-7 wherein said binder is
present fromabout 1 %to about 6% by wei ght of the core dry weight. 9. The

nodi f i edl%-el eBhempdificdtrelsasectrbleheianyione of plaimad tr18iwhtesin said pvatggent at  about

L L
consi st i NegelRfosaRtict, sklaloae edter, g6lyinyDNalcHIV] ¥Ma By oihibiahficiPMereof.Cel | ul ose

derivatives, polyvinyl alcohol and any conbination thereof. 11. The
nodi fi ed-rel ease tablet of claim 10 wherein said binder is polyvinyl

al cohol . ,n 12. The i,fied-rel.e t.a t, of. any, one of clai 1-11 wherein
said | _tJb%Q'canTth @og%fegg_glﬁfsef%lﬁf %itﬁc ad{nb*goe}év pgeingA W%%'Wok}fih{%g‘m ®%f the core
dry wei giérmedie filladonmisal; hoBahdrel £agrIdsalle. of claim 12 wherein said

| ubricant is present at about 3% by weight of the core dry weight. 14. The

nodi fi ed-rel ease tablet of any one of clains 1-13 wherein said lubricant is

hycr ogered TUeneRiRiSe BRI g B RGEH ol AR pueh §3ef !

nodi fi edfrb@lR@sRup 2bhRétinglof @i/l BelhdodeheidR FR FW, ethly L&y ukR®brdde PR20GSA Y| ,
behenate. 16. The nodified-release tablet of any one of clains 1-15 wherein
sai d wat ay-conhiratiop|therggft er - per neabl e filmform ng pol yner is present at
about 35%to about 60% by weight of said control-releasing coat dry weight.
17. The nodified -release tablet of claim16 wherein said water-insoluble

wat er - pez, meaphembiifiedirelehienableOd MM 2 Swhéremaald lluRile ethePR%tY Wei ght of
said control - releasing coat dry weight. 18. The nodified-rel ease tabl et of

cl ai m 16celinbaseigrade &R Oat er - i nsol ubl e water- perneable filmforning pol yner
is present at about 45% by weight of the tablet dry weight. 62 19. The
nodi fi ed-rel ease tablet of any one of clains 1-18 wherein said water-

i nsol u {3! ps.malg The RRdiTRALERaSd thblef 6F diytae ROLMTRY 123 wirkas tAd pldsteizétie group
consisting o
prgesent from about 6% to about 30% by weight of said control-releasing coat dry weight.

24.  The modified-release tablet of claim 23 wherein said plasticizer is present at about

12% by weight of said control releasing coat dry-weight.

25.  The modified-release tablet of any one of claims 1-24 wherein said plasticizer is
selected from the group consisting of polyols, organic esters, oils/glycerides and any

combination thereof.
26. The modified-release tablet of claim 25 wherein said plasticizer is a polyol.

27.  The modified-release tablet of claim 26 wherein said polyol is polyethylene
glycol 1450.
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a cellulose ether, a cellulose ester, polyvinyl alcohol and any conbi nation
thereof. 20. The nodified-release tablet of claim 19 wherein said

wat er -i nsol ubl e mater- perneable filmform ng polyner is a cellul ose ether.
21. The di f] ed r se tablet of claim20 wherein said cellulose ether is

sel ected®fro Jﬁleéﬁr’%‘?l&?? gy one of ﬁlwmsckp‘f OYhsEen geid paterspbible et hy|
[ 1 ul : |
cel lu 03@1%@% pPé‘a’z& 6] abBD2SSPIPIHOR SOV8 bl WA AR of sdid col 61 RALDE 86l ! ease

t abl et claim 21 wherein said ose s ethy se grade
PR100. 2By weiightnodi fi ed-rel ease tablet of any one of clains 1-22 wherein
said plasticizer is present fromabout 6% to about 30% by wei ght of said
control -rel easing coat dry weight. 24. The nodified-release tablet of claim

23 wher ejg) sapygh ﬁb&ﬁfea%lége thﬁep&faﬁﬂ;zs%a@n@&ﬂ %e/?-?t?’leas gﬂi}&% fig sai d

control reI easl ng coat dry-wei ght et of any
one of girasentatiabpyt 4176 bgiweightiof spldasnirdirekersing coa direweight.f r om t he group
consisting of polyols, organic esters, oils/glycerides and any conbination
t hereof. 26. The nodified-rel ease tablet of claim25 wherein said

plasticigger i VA | _ L ai 5
wher ei n %ﬁl d E%ﬁgﬁlf?ég rﬁlga%é?tﬁgpgn@%F ;(/Jgglafn%l%? %vé{??ﬁg%s&%ﬁéeat& BB

modi f i edpalpheris seleethd ﬁmnotﬁlegmupowmsmﬁng:dnﬁpuiwmylﬁﬁwﬁ‘mm hydretyproyati er - sol ubl e
pol ymer is esent m about, 2 (V to out % b) of said
control m@h@@gﬁﬁaﬁeﬁﬁ TOXYPLOPYRE Hose “ﬁ’é’@ﬂ%i“\égerg‘é% ease tablet of claim

28 wherein said water-sol ubl e pol yner |s present at about 43% by wei ght of

said control -rel easing coat dry weight. 30. The nodified-rel ease tabl et of
any one Mf cl Eemodifiz8-roleasedhbetsef daimallewharainisbidevatpobolniele polynselisect ed from

t he grou i Sti of pol yvi nyl pyrrolidone, hydroxypropyl
met hyl cé?qlh‘f‘%sl ﬂ%"@xypr opyl cellul ose and any conbination thereof. 31.
The nodi fi ed- reI ease tablet of claim30 wherein said water-sol uble pol yner

is polyvinylpyrrolidone. 32. The nodified-rel ease tablet of any one of
cl ai ns 13231 whisr mbdifiet geleadei tablef oftang onvaf enimnb-31 wileecimtttcamtipef theabl e film

f ' | .ubl I .. Is f 1: 4
o NS PR IRbruBleVater pemeatt? B omning polyRrr plashicizér wate L0IanIE polymier +

is from about 3:1:4 to about 5:1:3.

33. The modified-release tablet of claim 32 wherein the ratio of the water-insoluble

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

34. The modified-release tablet of any one of claims 1-31 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.
35. The modified-release tablet of claim 34 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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33. The nodified-rel ease tablet of claim32 wherein the ratio of the

wat er -i nsoluble water perneable filmformng

pol ymer: pI asti ci zer:wat er-sol ubl e poI yrrer is about 4:1:3. 34. The

nodi fi edg | nthe ratiq of the
wat er - i nsol ub ?Ilﬁe_ﬁ:)rgl?gnsgg é}ea[nﬁ] ?cl%nsploﬁg wvﬁé?elg the welﬁht game%

pl ast i C|map@toanmsefuhlcemr@loﬂewmnglcSatfls fromadbaut 3%: taaﬁoﬁt@ﬂ%)@ﬂﬂhe 19:5:18. 35.
The nodi fied- reI ease tablet of claim 34 wherein the ratio of the

wat er - i n¥giltnfdhe dpcore peighbabl e fil m formi ng pol ymer:

pl astici zer:water-sol uble polyner is about 13:4:12. 64 36. The

nodi fi ed-rel ease tablet of any one of clains 1-35 wherein the wei ght gai ned
after aml.i caTheomodifietifrelegrrthisiof offcbdinydd Wberemahe iv@ight gamadefiér 3% t o about
30% of the_ weight of the dry core weight. 37. The nodified-rel ease tabl et
of cl ai rPRECHioRradithe eondroluesletringpaahisdram gbout 1390 abaut Hivs ef therueight of

control -gel MAlo ggql@t is fromabout 13%to about 16% of the weight of the
dry core wei'g > ™38 "The nodified-rel ease tablet of claim 36 wherein the

wei ght gained after application of the control-releasing coat is from about

8% to about 10% of the weight of the dry core weight. 39. The
nodi fi ed?% el e%npmétrelsﬁed@@mfﬁalmwhc?remﬁbe Welghhgaiged AT af t er

appl i cat t t of the
dry cor edp%\g\ieéﬁoﬁt&ﬁ}i%%%ﬂdé% FEIaC% ffeaé%(j’ 8@b{ez’t% bggl 5%?% thgagw et%te}l n the
wei ght ghedgdccﬁéwﬂghtappl ication of the control-releasing coat is about 9%
of the weight of the dry core weight. 41. The nodified-rel ease tabl et of
any one of clainms 1-40 wherein said enteric polyner is present f rom about
30% to ut % r 42. The
nodi fi eg‘@)el e@%eﬁltgg‘g\égtrglgéseq?g?m Afrm mwgﬁ%atp%%lr%ﬁ gmn&% rrer IS present
at  aboudpphitatidmyofuke ghtrobieledséengmias isiaboutbii’s bﬁmedwqghmjfgm dry4;3re The
nodi fi ed-r_e{_lease tabl et of any one of clains 1-40, which conprises about
150ny of W&8Md phar nmaceutical |y acceptabl e salt of bupropion, and the anount
of said enteric polyner ranges from1%to 3% of the dry tabl et weight and
conprises 55%to 70% of the noisture barrier dry weight.

40.  The modified-release tablet of claim 38 wherein the weight gained after

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

41.  The modified-release tablet of any one of claims 1-40 wherein said enteric

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

42.  The modified-release tablet of claim 41 wherein said enteric polymer is present at

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

43.  The modified-release tablet of any one of claims 1-40, 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.
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65 44. The nodified-rel ease tablet of any one of clains 1-40, which

conpri ses about 300ngy of said pharmaceutically acceptable salt of

bupropi on, and the anount of said enteric polyner ranges from1l.5%to 3.0%
of the dry tablet weight and conprises from 30%to 90% of the noisture
barrier #y weheymodifieg-relpase tablgt 61 any-anelof glams ddewhish camprisessabofit ¢l ai ns

1-44 whetein the.enteric polyner. 1s,an,.a | ic. pol r. 46.. The.

rodi 11 e e o5 MePinpesP Rl R centeBieal BT R igBorndIRF gtk o

et hacr yériteric@gdl fmepRagyRemt 1vi8 163.044 of thedryich wethht ehEasBpliabiivin of claim
46 wherein the Pol mer is Eudragit(r) L30 D- 55. 48. The nodified-rel ease

t abl et 030%ng 9@Heofdhe woistyrg barriey dhweighh said plasticizer is present from
about 1% to about 30% by weight of the noisture barrier dry weight. 49. The
nodi fi ed-rel ease tablet of claim48 wherein said plasticizer is present at
about 1486 byThem@bifiedtrelchse tables bLuny diRIoficRimS 1 M4Waiedéth thdéhteridolymer

nodi fi ed-rel ease tabl et of any one of clains 1-49 wherein said plasticizer
is sel estaadcrligmobmergr oup consi sting of polyols, organic esters,

oi l s/glycerides and any conbination thereof. 51. The nodified-rel ease
tabl et of claimb50 wherein said plasticizer is a conbination of an organic
ester angg,pol Yt moldiedlieRasedblet 6fcliied 498Beleitidatd céricpslyiebis wherei n sai d
pl asticizer conbination is in a proportion of about 1 part organic ester to
about 2 patheeryhepgidicoprelamsstype{e nodifi ed-rel ease tabl et of claim52 wherein
said organic ester is triethyl ester and said polyol is polyethylene glycol
1450. 54. The nodified-rel ease tablet of any one of clains 1-53 wherein said
perneati gn eThemedifiddsrelRaasrblet af clainods whbirbthe polyakir ioEudhgithDiGDur e
barrier dry weight. 55. The nodified-rel ease tablet of any one of clains
1-54 whep®in said pernmeation enhancer is selected fromthe group consisting
of silicon dioxide, colloidal silicon, |I|actose, hydrophilic polyners,

sodi um chl ori de, al um num oxi de, colloidal alum num oxide, silica,

m crocrysg.al | Thenedifiedlrekassamableadyarsostiei ol alaian 1i47erieaéin said. pldshieizer is

nodi fi ed-rel ease tablet of claim55 wherein said perneation enhancer is
present from about 1% to about 30% by weight of the moisture barrier dry weight.

49.  The modified-release tablet of claim 48 wherein said plasticizer is present at about

10% by weight of the moisture barrier dry weight.

50.  The modified-release tablet of any one of claims 1-49 wherein said plasticizer is
selected from the group consisting of polyols, organic esters, oils/glycerides and any

combination thereof.

51.  The modified-release tablet of claim 50 wherein said plasticizer is a combination

of an organic ester and polyol.

52.  The modified-release tablet of claim 51 wherein said plasticizer combination 1s in

a proportion of about 1 part organic ester to about 2 parts polyol.
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silicon dioxide. 57. The nodified-rel ease tablet of any one of clains 1-56
wherein said enteric polyner, plasticizer and perneati on enhancer is
present in a ratio of about 13:2:5. 58. The nodified-rel ease tablet of any

f i 1-57 in t i ght i ned. af | icati. f th
A o RO R R
wei ght . m.smmlf@qg polgethiRneaBRol P3lpet of claim 58 wherein the weight

i

gained after application of the noisture barrier is no nore than about 2.5%
by wei ght of the tablet dry weight. 60. The nodified-rel ease tablet of claim

7 Ay 9! e e oo
nydr ochl Sk derhebeRiaFiecR Rk My e B URHLIEA R i eeheBh "Dupr opi on
hydr ochl @nhasieer iiSpreses andboat 28%astwelfht offigtihoRdle barieedighieight t he core dry

wei ght, 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 corg dry | , i rol - kel easi t. sunrrounding said
core, safsd comghgaiﬁgpgéggéﬁgt;%%a&aﬁgg%P |E gllalr{%ss%? EW%%geé? Fﬂﬁ(gg@n%ﬁngge PR 100,
pol yet hydragcey iy seddcteiipdn thgroup ebikidting lofyilicen HdaiR, coMved#islicsal d et hyl
cellulose grade PR 100 is present from about 45%to about 50% by wei ght of
t he contleeiose, aydrpphilig nodeneragodivg oldprde, aluainem oxisley ealipjdad abunginpmol 1450 i s

present Allinit AEONARRINA 8 HOULERLASI BRALPS coating dry wei ght,

and sai oryviny one i s presen ma %to about 50% of the
control -rel easing coat dry weight, wherein the amount of said control-

rel easi g%coat applied is fromabout 9% to about 15% by wei ght of the dry

t abl et -e; Thgmmpodifiedyrelgasegnblet pfeclaipy 35 whersinysais peameagfiangnhancer is

control - i coat, said noisture barrier conprising nethacrylic acid
copol yrresﬁﬁ&)%gtﬁbﬁgﬁyl ene glycol 1450, triethyl citrate and silicon dioxide,
wherein said nethacrylic acid copolyner is present at about 66% by weight

of said noisture barrier dry weight, said polyethylene glycol 1450 and

tri et hyl 57.citheanedifigdpelease igblefrof 3y qpe abolginys fz/xéﬁ @%@reaﬁ saidiPrfere PRYINCE barri er
dry wei i -] E!”]%L : : ] | £C tie5.k0 2 parts

pol yet h és%%c%e?%cgf) ?ﬁéﬁ{)ﬁ)an g%rilgﬁlgelg?%%ﬁ}en%iOof%#&%talﬁéez%’resent at about 25%
by wei ght of said noisture barrier dry weight, wherein the anmount of the
aid noisture barrier lied is no nore than about 2.5% of the tabl et

>al Iés&u The rnodilﬁed-rciifa)a?s':ItabletI osf any one of claims 1-57 wﬂerein eoweight gained

after application of the moisture barrier is no more than about 6% by weight of the tablet

dry weight.

59. The modified-release tablet of claim 58 wherein the weight gained after application
of the moisture barrier is no more than about 2.5% by weight of the tablet dry weight.

60.  The modified-release tablet of claim 1 comprising:

(i) 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 alcohot 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;
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dry weight. 61. The nodified-release tablet of claiml conprising: (i) a
core conprising an effective anount of bupropi on hydrochl oride, a binder, a
| ubri cant and optionally other conventional excipients; (ii) a

control -r.el easin oat surroundi ng.,said .core, .said confrol -rel easi ng coat
compr i sity & AEPEP LTRSS, SO ERACaE: Sif CPRFTIGHIFANgE oty mer | a
pl asti ciceBipriding e%yl‘é@l‘hﬂbséﬁla&@PR 100! p/drféthylgrix%g&wim@, 43l sture barrier

surrounding sai'd control -rel easi ng coat, s hoi sture barrier conprising,
met hacr yolyvizdpytraideot yweergingseldathyl ek balosepgradoPR 140805 preséne fifoyd atsiut r at e and

silicon dipoxide rein .sai t hacrylic. acid.copolyner is,present at about
66% by ‘\%"e’/?)ﬁmdb% g@f‘l!ba %g@.ﬂ%ﬁgg %&og-\éqleaaw ‘K%P%&,y ‘é‘é}gét’ Sfyet hyl ene gl ycol
1450 angyolyekiffidng gly&dl t1u8h & préseht /®0ht B4 8P Wight 87t conRbOleatingsai d
noi stur e barrier dr% weight in a proportion of about 1 part triethyl

ci t r at e coatizghdnytweightaandsapbpelyvinylparreligoneds preseBdramdb®8 26%% © aboli con

di oxi de J.g sent gt abaut 25% b ight of said nmoisture barrier dry

wei ght, g%@f@‘?ﬁmﬁ“ﬁ 'rﬁﬁﬁﬂﬂg c?);ﬁ&%é’eﬁf’gv%?lgmaénﬂg&ﬁ&@&m‘?léd is no nore
than abq%aﬁl\-lﬂ%%é@_fappﬁéaqsmm Soudnys 14RbOII15Y0By whiltht BPHHeldrgthblglcerse tabl et
of claim®6l erein said nodified-rel ease tablet ~provides a Crax of

bupr opi emdi n the bl ood plasna at between about 3 hours and about S hours
T f 1. dm njstrat. in the fast tate. 63. Th ified-rel

tabl et didcl 4 PBRT REEf RtnlesaRrscBho FisiaSios Pabfel MBS Orax of
bupr opi QRnipisinBan&th@MiPAAE BBpAYmak pulyethyRab bfycbil IWSQ%H?JtE_I)ﬁrcitra%@Hﬂd‘i stration

of the nodified-release tablet in ;Ee_fasted state e nodi fied-rel ease
t abl et oiliconalionidld wheeginisaid sedthacmdi dcidebpobimasadepreatritat abqut 6¢Yedws a Cmax of

b i on.rangi ng fr. t 60 ng/ tp abaout, 280 i n.the blood
o hsnn. areion s ST PRHEs Y e sidlybyias ned oe by 500 my
dose of ;igfk Opari@s'ﬁnih@nﬁelmw VIt QP k418 ki SHiRMARE H9 Weddht @i aOr @ 2 x 150

nmg dose once { of said nodifred-rel ease bupropi on hydrochl oride tabl et
in the fraspatiosphi part hethyitvitrateth 2 pads pdyshgena glyrelt1 48, asdzsaid Bliconher ei n
adm ni st r.at.i,on of sai.d modif, ed- release.tablet . .is.as, _a once-dail.y 300 ny
dose.of e Rtrsence PRl B i ST R Wy Sl f A v 2 T80
Ny dose {pasRoARI IfthdSaid® Alothtive Badried dpFIRSRHE kP HAR aBAut 159 roPeh ablede t abl et
and is bci oeqt_thvaI ent to Wellbutrin(r) or Zyban(r)/Wellbutrin(r) SR

ry weight.

61.  The modified-release tablet of claim 1 comprising:

(i) a core comprising an effective amount of bupropion hydrochloride, a binder, a
lubricant and optionally other conventional excipients;

(ii)  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)  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
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
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tablets over a 24 hour period in the fasted state. 66. The nodified-rel ease
tablet of claim6l wherein said nodified-release tablet exhibits an
AUC(o_t) for bupropion fromabout 800 ng.hr/m to about 2850 ng.hr/m after

adm ni str, tl on qf a,once daily dose_ of sajid nodified-rel ease
bupr opi &4 Sﬂ’fﬂ? gtﬂﬂ%lﬁtﬂ’ées?%tlﬂtébo‘ﬂcr)zsgg by weighholgiymeistusp barrgaAryweights ai d

modi f | e%@ﬁh@ﬁé%ﬁ}ﬁm Qpehe@aldffy&igﬁﬂfém%&d@ﬁhé@is% ﬂlargttﬂ& équﬁgg@cy%%fat e. 69 67.

The nodified-rel ease tablet o erei n sald nodi rel ease tabl et
exhi bi t thedableidpyovdight) for bupropi on from about 840 ng. hr/m to about 3000
ng. hr/m after admnistration of a once daily 300 ng dose of said

nodi fi ed-rel ease bupropion hydrochloride tablet or a 2 x 150 ng dose once

daily ofpsai qhgewdﬁﬁ@aifereag@asﬁt epampspa«hemrfm&moa{ﬂeqereleaéé tﬁféle{ n the fasted

state.. 68. The nodified-rel ease tablet of claim®o6l wherern adm ni strati on
of sai dprovitiesiadiin. ofthupasmon ibthetblocs! plasmza 2 betvisn abgutdolsmroackatdai 8§y or a 300

ng dose,once.dajly tq a.patient need, of such adm nistration in the
f ast ed E?gfif@%f?fegaﬁfﬂgagﬁwalaﬁlwﬁate%sﬁagen(r)/vw|bum n(r)S R 69. The
nodi fi ed-rel ease tablet of claim®61l wherein admi nistration of said nodified-

release tablet is as a 2 x 150 ng dose once daily or a 300 ng dose
admni ni s63r eahe)mcélfwd'ﬂblpasatablat pbxlaion62 Whemhm.icbmoelifmkl-rak&aéerthb:lbr ation and is

bi oequi val e t | butr.in ban(r) butr SR tabl ets over a
24 hour B)é’r‘ %#lﬁﬁ’ﬁ‘?mf’%i ‘%’F%iﬁ?ddﬁ é’%dél?qué%l é‘g@% tablet is as a
once- a- Q@Mnﬁ’éiﬁ'h@ﬂ'o?metrh%EEE-ﬁ‘éleés%gw’larlnhfk fAstP@ka@Nt in need of such

adm ni stration and does not exhibit a food effect. 70. The nodi fi ed-rel ease

tabl et of claim6l wherein said nodified-release tablet is bioequivalent to

Vel | but / i SR tab] et s, 24 h d
when adftini T8 Rerfiragpichls @bietal iriat] dreku i Bpditt el T o’ day
bupr opl ?fbwders@c”@ nembdpwlaﬁfhnrgﬁlgaﬁﬁﬁtab@.ﬂtsolﬂghﬁ%%aﬁt mﬁyﬁﬂim fiestration in

the f 'd state. fied-rel ease tablet  of claimé6l
wher ei nbh’@dlp&ﬂsstaraéﬂb@n ﬂomﬁﬂm@ﬂﬂf acbmnxstreu@a@%a orde| daily 360 axg dos80D ny dose

dai l. f d st at
3286. 025 eGP 05T hb@piOf B i nbHAe il & 24 i P8 oo et Sl g8E °py >t 2 ©
(t.i.d) sal niddefeiireidadd Buprépgion iyErotRRbrdE ebidt & BRIBsteRhRt Of claim 61 wherel n

adm nistration of said nodified- release tablet is as a 300 ng dose once
daily to a patient in need of such adm nistration in

65. The modified-release tablet of claim 61 wherein administration of said modified-
release tablet is as a once-daily 300 mg dose of said modified-release bupropion
hydrochloride tablet or a 2 x 150 mg dose once daily of said modified-release bupropion
hydrochloride tablet and is bioequivalent to Wellbutrin® or Zyban®/Wellbutrin® SR

tablets over a 24 hour period in the fasted state.

66. The modified-release tablet of claim 61 wherein said modified-release tablet
exhibits an AUC. 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
hydrochloride tablet or a 2 x 150 mg dose once daily of said modified-release bupropion
hydrochloride tablet in the fasted state.
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70 the fasted state and is bioequivalent to Zyban(r) adm nistered 1 x 150 ng
twce daily (b.i.d.) at steady state. 73. The nodified-rel ease tabl et of
claim 61l wherein the noisture content of said nodified-release tablet is no

nore th ut 0.4 .93 n_ sai et n_stored QC f 2C/ 759%RH f 5%RH
in an og?a'nagﬁ%‘%mglff{ég?pel@fs%eu&%b%b&f}gél .6%ﬁenfﬁlesaﬁ(gl&o?’?ﬁgéir?qg?sgatg@eﬁ abl et of

cl ai m 6dxhibiey /i AUEH,; fm@hf)io?ﬂmr@dlﬁaﬁ@ltmbhgﬂar/nﬂQ@hBéu’tSO@@ ng @98l afout 95%
undegr aded. bupropi on hydrochl oride after storage for 12 nonths at about 25C

2C/ 609RMimingsigation pha ongeedailih} ¥k me toss of saidmmodified-ssleass dupropiyl et cont ai ns at

mont s DRCtaAoe BARER5RR B, 1atHRE i PG bRt Blea R R e of

sai d t ahidrbclioriiatabiet af thedagéd eyt 98% undegraded bupropi on hydrochl ori de
after storage for 12 nonths at about 25C f 2C/ 60%RH f 5%RH 77. The tabl et

of claim 74 wherein said tablet contains at |east about 99% undegraded

bupr opi h [yl f . 12 ths..at about 2C/ 60%RH f
Somt | 785 TS BEHREERa el 81 ARRERL bl A S of P oofiees Sas:  abour
95% undagéasel eblet b1y DP xOS0 g doseiinoe daley &fd T 1BE dbadence Wil & Apaidas at about
25C 2C/60%H t 5%H 79. The tablet of claim 74 wherein said tabl et

cont ai nin zaed|of such administration inmibe dastedetate pubisdincanivalent sthl ori de after
storage%g,%@%vmﬂh@%babout 25C 20/ 60%H f 5%H 80. The tablet of

claim?7 erein sa | et contains at |east about 98% undegraded

bupropi on hydrochl oride after storage for 18 nonths at about 25C 2C/ 60%=H t
500H 71 81. The tablet of claim74 wherein said tablet contains at |east
about 996% uRacmedidied-relsass 8blebaf Hyigr Ok Whereinpdmipisiration of saifbmpéiied8 nont hs at

about 250 2GRN {5 ¥ B2 oH1E R d S0 5 68 Rk A Sy ™ 61

wher ei n e noisture conten
to a patient in need of such administration and is bicequivalent to Wellbutrin® or

Zyban®/Wellbutrin® SR tablets over a 24 hour period when administration of said
modified-release tablet is as a once-a-day bupropion treatment regimen to a patient in need

of such administration and does not exhibit a food effect.

70. The modified-release tablet of claim 61 wherein said modified-release tablet is
bioequivalent to Wellbutrin® or Zyban®/Wellbutrin® SR tablets over a 24 hour period
when administration of said modified-release tablet is as a once-a-day bupropion

treatment regimen to a patient in need of such administration in the fasted or fed state.

71. The modified-release tablet of claim 61 wherein administration of said modified-
release tablet is as a 300 mg dose once daily to a patient in need of such administration in
the fasted state and is bioequivalent to Wellbutrin ® tablets administered 1 x 300 mg
(t.1.d) at steady state.

72. The modified-release tablet of claim 61 wherein administration of said modified-

release tablet is as a 300 mg dose once daily to a patient in need of such administration in
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nodi fied-rel ease tablet is no nore than about 1% in said tablet when stored
at 40C 2C/ 759%H 5%H after storage for about 6 nonths. 83. The

nodi fi ed-rel ease tabl et of any one of clains 7, 17, 23, 28, 33, 39, 42, 49,
54, 57, 59, or 73-82, wherein said tablet contains 150 ng of buproplon

hydr oc Hhe fastrd statg and-ksebierspi valend to dykan®admaipistaredi xafPongtvwite duilii ms 7, 18,

23, 29,,35 9, 54, 57, 59, or 73-82, wherein said tablet contains
300 ngy %ﬁ' J%%g%1§§m%§drochlorlde 85. The nodified-rel ease tablet of claim
1 conprising: (i) a core conprising about 150 ng of bupropi on hydrochl ori de,
about 5.3 pol%ylnyl al cohol , about 4.7 gl yceryl behenate; (ii) a
cont rol Z&el EH”S‘P edrigleasq tablehndiclimdd Weé@iﬂéhe @alsﬁﬂé epntenf of) rSélIde asi ng coat

ol yoo %ﬁ%@%?-‘%‘%a*ﬁ%@%&@é%m%?@%ﬁye%??/?%ﬁ S whBF Bl B g 0

the com’Cpt5%RHea SR ircavdpenslishiyfier Bbuen0dagi d core; and (| ii) a noisture
barrier surrounding said control -rel easing coat, said noisture barrier
conprising about 4.6 ng nethacrylic acid copol yner, about 0.46 ny

PO Yt I, 0 Y kRO BB 1R A b LB ek fAL B, Q00U L. 72 D
silicon dioxi ure barrrer is applied onto

t he Corﬁdnﬂimgﬁﬂ%ﬁhﬁt@t@@%ﬂﬁﬂle@ﬁﬂ@cﬁbuﬁﬂﬁoﬁ\h thlofaé gfterntirhgefbr 12l ease tabl et
i s bioequivalent to | but or _Zyban(r)/Wellbutrin(r) SR tablets over
a 24 houenipspt wuhAE s %arﬁ/ﬁp ’Fl%’%f said nmodified-release tablet is as

a once-a-day bupropion treat rrent regl men to a patient in need of such

adm ni at 0 tion
profil :.H su’lél%%ﬁlgforsﬁler agrla%ﬂ[e ou?lg?a rfs @t %th?(ﬁletbgdw r%ﬁjsd‘

hydr ochihngrosien hgdroehieside dfteratdrage foalhd monﬂhshm absut 2800 utt2°em%ﬁwae bupr opi on
hydroch| oride is rel eased, after about 8 hours, 72 about 74% of the

buproleRﬁ{/drochl oride is released and after about 16 hours no |l ess than
about 99% of the bupropion hydrochloride is released in 0.1N HC at 75 rpm

and 3744 PSR Q;%f?‘a I SjehRded{1) @ core
conpri si ngaﬁ})out g(gpéfélﬁi ?fwgﬁl:gr opl o%gﬁiﬁé ET ri ﬂo%?ﬁ?«;ﬂ%{e%ﬁ%& ?)ol yvi nyl
al cohol bupgbgsivh h9d1@chlgngé ytarsydrapefoe rlatn&mtl(s dt hbaut @5AE rA°CredlaRKing coat

surroundi ag‘! said core, said control-releasing coat conprising about 13.1 ngy
et hyl ceft ose grade PR 100, about 3.6 ng pol yet hyl ene

77. The tablet of claim 74 wherein said tablet contains at least about 99% undegraded
bupropion hydrochloride after storage for 12 months at about 25°C + 2°C/60%RH +
5%RH.

78. The tablet of claim 74 wherein said tablet contains at least about 95% undegraded
bupropion hydrochloride after storage for 18 months at about 25°C + 2°C/60%RH +
5%RH.

79. The tablet of claim 74 wherein said tablet contains at least about 97% undegraded
bupropion hydrochloride after storage for 18 months at about 25°C £ 2°C/60%RH
5%RH.

80. The tablet of claim 74 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.
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gl ycol 1450, and 12.4 ng pol yvinyl pyrrolidone, wherein about 29 ng of the
control releasing coat is applied onto said core; and (iii) a noisture
barrier surrounding said control-rel easing coat, said noisture barrier

conpri sgNg 1 cryli i d copol yner, . ab 0.

pol yet h%/ 'en@gg%lgg?fgd%g?&g%g%ﬁag&éf?@?‘gﬁ P{lf’ﬁs[téb%lﬁgﬂé{b egga%ed ng silicon
di oxi debupbsioe hirdrobbldtidd @ftér staragd for 1B endHRhSAt UbSutBPC LI CY6voaRAl4 €d onto the
control _rel easing coated cores, and wherein said nodified-release tablet is
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(ii)  a control-releasing coat surrounding said core, said control-releasing coat
comprising about 12 mg ethyl cellulose grade PR 100, about 3 mg polyethylene glycol
1450, and about 9 mg polyvinylpyrrolidone, wherein about 24 mg of the control releasing
coat is applied onto said core; and
(ili)  a moisture barrier surrounding said control-releasing coat, said moisture barrier
comprising about 4.6 mg methacrylic acid copolymer, about 0.46 mg polyethylene glycol
1450, about 0.23 mg triethyl citrate and about 1.72 mg silicon dioxide, wherein about 7
mg of the moisture barrier is applied onto the control releasing coated cores, and
wherein said modified-release tablet is bioequivalent to Wellbutrin® or
Zyban®/Wellbutrin® SR tablets over a 24 hour period when administration of said
modified-release tablet is as a once-a-day bupropion treatment regimen to a patient in
need of such administration and said modified-release tablet exhibits a dissolution profile

such that after about 2 hours about 5% of the bupropion hydrochloride is released, after
about 4 hours, about 32% of the bupropion hydrochloride is released, after about 8 hours,
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94. The use of claim92 wherein said nodified-rel ease tablet contains a 150
ng dose. 74

about 74% of the bupropion hydrochloride is released and after about 16 hours no less

than about 99% of the bupropion hydrochloride is released in 0.1N HCl at 75 rpm and

37°C.

86.  The modified-release tablet of claim 1 comprising:
(i) 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
glycol 1450, and 12.4 mg polyvinylpyrrolidone, wherein about 29 mg of the control
releasing coat is applied onto said core; and
(ili)  a moisture barrier surrounding said control-releasing coat, said moisture barrier
comprising about 6.9 mg methacrylic acid copolymer, about 0.7 mg polyethylene glycol
1450, 0.35 mg triethy] citrate and about 2.6 mg silicon dioxide, wherein about 10.5 mg of
the moisture barrier is applied onto the control releasing coated cores, and

wherein said modified-release tablet is bioequivalent to Wellbutrin® or
Zyban®/Wellbutrin® SR tablets over a 24 hour period when administration of said
modified-release tablet is as a once-a-day bupropion treatment regimen to a patient in
need of such administration and said modified-release tablet exhibits a dissolution profile
such that after about 2 hours about 5% of the bupropion hydrochloride is released, after
about 4 hours, about 32% of the bupropion hydrochloride is released, after about 8 hours,
about 74% of the bupropion hydrochloride is released and after about 16 hours no less
than about 99% of the bupropion hydrochloride is released in 900ml 0.1N HCl at 75 rpm
and 37°C.

87. The modified release tablet of any one of claims 1-59 which does not exhibit any

food effects.
88.  The modified release tablet of any one of claims 1-59 or 87 wherein at least 95%

of said bupropion remains undegraded after storage of said modified-release tablet for 18
months at about 25 +/- 2 degrees C at 60% RH +/-5% RH.
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89. The modified-release tablet of any one of claims 1-59 which when administered
in a once-daily bupropion treatment regimen to a patient in need of treatment provides a
Cmax for bupropion ranging from about 60ng/ml to about 280 ng/m] at between 3 hours
and 8 hours (Tmax), an AUC.ingy for bupropion ranging from about 800 ng.hr/ml to about
2850 ng.hr/ml.

90. The modified release tablet of claim 89 which comprises a 300 mg dose.

91.  The modified-release tablet of claim 89 which comprises a 2X150 mg dose

administered once-daily.

92.  Use of the modified-release tablet of any one of claims 1-91 for the manufacture

of a medicament for the treatment of depression.
93.  The use of claim 92 wherein said modified-release tablet contains a 300 mg dose.

94.  The use of claim 92 wherein said modified-release tablet contains a 150 mg dose.
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