MODI FI ED RELEASE FORMULATI ONS OF A BUPROPI ON SALT
RELATEDAPPLI CATI ONS [ 001] The present application

w@b@oe87p0 i ority from United States provisi onaPCT/US2006/024917

application 60/693,906 filed June 27, 2005, the
contents of which is incorporated by reference in
their entirety. FIELD OF THE I NVENTI ON [ 002] There is
a need for dosage forns conprising a pharmaceutically
acceptabl e salt of ropion that is nore stable than
bupr opi MWI&@AN@ CONPMENHGATT IONtHS BEME ent
invention relates to dosage forns conprising an

ef fective anmount of a pharmaceutically acceptable salt
of bupr opi CRO$$REFERENTET® REBIED APEIICATHIONSPI ON
hydrochl ori de. The present invention also relates to

[001] herhiks @ppticatibg heldiesa gBofiQT 16 Uritedt Qﬁtésr RRhBHNisiBhaloPSient
or nore conditions in a Subject suitable for treatnent
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ereof suc epreSS|on hé ad i on

obesi t 003 roplon .
ol RESGIE O B Sraisrapa of £y Satent Application
) clics, selective serotonin re-uptake inhibitors
Serilchfy 49 $85005 RIE (Wvin 240t B0ASh C8iser: Legéinp S-ommmniostion

drug resenbl es a psycho stimulant in terns of its
Systaenit owhishi dal aanebnbistrtioneangartpradf iRGE ijapphdation [Setiali tNo.
does not reliably produce stinulant-1like effects in

PCTHUR®3736308, dled Mgl 23, 2008 stitlddoeskapleds Bomalirt Rediiditie Frdg@ency
cl osely resenbl es t hat of di ethyl propion and it is
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anone hy ropron hydrochl or?
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(Well butrin(r) SR and Z ban(r)). Both VEIIbutrln ry SR

Glolaa% Fosifioning %y%tfﬂ@ UpehiWith Wireless INefaorkss e mowe B §.yPatent No.
identical. [004] The neurochem cal nechani sm of the

6,68415B4 @ﬂniféls $nat cantineationsih-factpoD BI.HN Paenh dtppliedtionk Rerim. No.
Bupr opi on does not inhibit nonoam ne oxi dase.

09/7B8870pfited Bdbirey 8¢ 2001, Ctitled Wnfdiinatibh & risfrnint H Multi-mode
nerves use to send nmessages to each other. These
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neurotransmiters that are rel eas Yy nerves are
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released. |t is believed that buproplon wor ks by
appliqatipm by F?f@re!l%mr'fb@pﬁﬁll@ét}’of the neurotransnitters

dopam ne, serotonin, and norepinephrine, an action
[002}hiAcMditicmally t 6. S. Ratent Applaption Nerial Ny, ADMV5H07dnd continuation-

norepi nephrine made available to transmt nessages to

in-p@t bEU. D\rav@ss Apieaich Seday Nob Upys9n)i 98 filsd NMHrét €0,i2008 Nitted
its major effect is on dopamne, an effect which is
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amn(r))). 5 utrin(r) and Vel l butrin(r)
titleUPRRG B T abbier armlg@eﬁw R Ushep s PireloszyNiors”

has been approved as an aid to patients wanting to

quit snoking. Wellbutrin(r), the i medi ate rel ease
formul ati on of bupropion, is dosed three tines a day,
suitably with 6 or nore hours in between doses. For
patients requiring nore than 300 ng bupropion a day,
each dose should not exceed 150 ng. This requires
adn1n|strat|on of the tablets at Ieast 4 tlnes a day
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[015] Anot her enbodi nent of the present invention
contenpl ates the use of bupropi on hydrobrom de to
w@e@palrsgda nedi canent to treat a condition whi BOT/U82006/024917
benefit from adm ni strati on of bupropion, wherein said
medi canment has greater stability than a correspondi ng
medi canent conpri sing bupropi on hydrochl oride. Herein
enhanced stability nmeans that the salt or a
conposition containing is nore stable after being
now &t SirRatent 655431828 ewbichds awnntianatinn b6 U. S Ratentipplicatian Serial
degrees C and 75 %relative humdity (accel erated
No. @/Drsaaya, fiteddicbiwang 28,2902 vittkditedrhytion Tmasfer ineanduiti-noile
at | east one noiety characteristic of bupropion
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pot ency evidenced e.g., by a greater fluctuation in
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for the sane Iength of tinme under the same accel erated
applisptinndyyerctesensetn Sipir entigets] As di scussed infra and
generally known in the art appropriate dissolution
[003heli L Patenti Application erinklNe. 100888, 30708 8lsb @rcoatigugtiongnipar of
di ssol ution characteristics of pharmaceutical dosage
U.S. frateib Appledatian Stak1¢6.510419¢,62¢| filel Talyr 2, p002)eitled t Maultikmode
are contained in the United States Phar macopoi ea and

GPSI F@r 6?5 QPas "Nﬁ‘élegsa W&ﬁs COWRLR B lodnidiAitibA CAUTES. batent
of exanple dissolution in USP Type 1 appar at us
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rees C. [017] Additionally, other disoluti i on_med

6 519,.486 pulclusra onfimiation A UsPateng ppplisationoterigh Ngi 99/8%068
i.e., SGF pH 1.2; Acetate buffer pH 4.5 and Phosphate
filedBidbhenry 8H26015. tlt[eﬂl‘&]tulltlrmadﬂ)(}lcéwal Bodibdiing iysten ForeUse with
present invention, the dosage fornms conprising

Wirddesd W&W@ﬂ(sh’yﬂé\ﬁm@n}&@er@a{b g3 8958 , twhith @Bfima priority under
condi tion which can benefit fronradnrnlstratlon of

Sectglﬂpfl@gée}ot@ [SA I@r@ﬁm@ﬁﬂ.@?}ﬁicﬁﬁm 8828008/ 6@§i559'76 Vifled August

shoki ng cessat’i on or obesity. [0 19] ’Anot her

14, @%Od 1 %ﬂt lhg% %’Eeiﬁ a?eg n e%‘?é gﬁh&%@hqul‘e%r%ﬁcet ertheu

nodi f ed-r el ease tablet of bupropi on hydrobrom de with
enfitghanced stability. The tablets of the present

i nvention, conprising bupropion drobrom de, have

[004) n &XD tstant A@mhaﬁmos@cabﬁgr 1@%8%69%@3&9 & epntiaatif-igrpart of
art bupropion hydrochloride tablets. [020] |In another
U.SeRbedi mpplicdtiva PerdaeNd. i104760,82 hnfikdnNenphbhered 1t B0 sttled
of bupropi on hydrobrom de to produce once-daily

“Satafiid Biasdd P&YiCodind MétBod® bnd® SRGEmARS ARArdeOL sdatibh FHositibbing,”
bi oequi val ent to Wel butrin(tm or Zyban/Wellbutrin(tm

whid s‘aacB ﬁ\ﬁn g&hgﬁ@b @Wa@ﬁ‘ﬁA@B{)&zﬁfob@Seﬁ'ﬂ?ﬂo 09/575,492, filed

mnis ere 11y to a ject 1 n need thereof .

I cul ar Iea t,.one of t e, Thax
Mapr%?%%P@ R e i PgSlﬁﬂOﬂ Weing
Zyban(tn)/VéIIbutrln(tn) when adm nisterd once daily
to a subject in need thereof. Preferably, these
formul atuions also will be free of any significant
food effect. [021] In addition the present invention
provi des bupropi on hydrobrom de dosage forns
containing at |east one coating, e.g., tablets, which
are resistant to dose dunping in high al cohol, e.g.,
40% et hanol , because of the presence of an appropriate
coating, i.e., a SmartCoat.(tm [022] Another
enbodlnent of the present invention furt her
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may conprise one or nore additional coatings
surroundi ng the core and/or control -rel ease coating
W@ @h/0a&790m0i sture barrier coats, enteric coat SPCT/O81086/024917
that preclude dose dunping in specific nedia such as
al cohol, and coatings that affect the physica
stability or integrity of the nedicanment and/or its
physi cal appearance. [030] In a particular
i mpl ementation of the invention, the subject bupropion

Almangeo Shforraaticgmiovs €. 91U Phiepa nié.c 6lert &30, [K3] of "widch are

particul ar i nplenentation of the invention, the

incBipatR6d inmﬁ%ﬁ&tfo%?y%f&é@e i&ﬁi\%ﬁ{égﬁ%a second drug.

The second drug can bé any drug y be

i d ' iLnation with th uhj ect , bupr qpi gn,
10035, YA SpEfafoh b S EL AR LIk €U oS applfeattn Sia
ant. Let nts, etc. The invention enbraces dru
Nog dloR 0o e Aiitiher 176 20lGn e raayeney | Bhess dCorrecton
synergi stic benefit on bupropion efficacy as well as
Systeip. syhishgiss 8 eontipvgjiondgntnantaof dAS. DateparApmlichtion tSeeial No.
i nventi on enbraces bupropi on hydrobron de conpositions
10/#pB6El, filechEansanycifyl 20041 ditled “Fastad @pisition 68€ iGPSl SighdM which
and/ or venl af axi ne. [032] According to anot her aspect

is éoritin@atictv 6NUIN Matdnf Applictidy Sarillath aoMRi70g, @ifledJPieéwnber
a conposition according to any of the foregoing clains

13,2001 HitRat TREE Abduidnsy B Eﬁpdééﬁigﬂa?dn% .[ﬁgclbatel%t#go. 6,778,136,

admni stration. This includes T n’particular

f ressjo obesity.and.abuse di sorders

bOtfé hg as r%ﬁ %g?lgﬁgat%%a*oc@Soarli)pﬁﬁﬁloi‘rm KefrrFnce é%g‘ﬂr(ﬁl??ll‘q%
00§ﬂ enEHarﬁ enbodi nents such treat nents conprise. .
1008}, - Ehig appliration s glsoraeniiBpationriggart ofdb 8y Baters ArpligatéarhSerial

aspect of the invention, there is provided a use of
Nop{HP8dHoh filpd rdpichnid 2005, itled di4e Systerd FomPentiding Location

treat conditions which benefit from adm nistration of
Basod Seopées 1) venAeNetworls A ivchictedi accvimeintiativasingfa@@dfan.S. U.S. Patent

stability than a correspondi ng nedi canent conpri si ng

Applieatiopi Suiahyds 00018851509, HoBB4dr Whide God Qﬁe&?oe%égh if¥B° this
ptrovi ded a

aspect of the present invention, there is

appﬁ%fowy!reférén%bgr@@irteﬁ@}egg conprising (i) a core

conpri Sing an ect1ve "anount of a bupropion
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extended rel ease tabl et exhibits a dissolution profile
Commupicetion Sxstemr Sele¢tinn’s which no mecdrtmnatdébinafart o€ U.S. U.S.
bupr opi on hydrobrom de content is rel eased, for
Pategt shypllieation. Seridl Ao ER5BOTE both 2Pavhehl8¥0indipbiated % ntPihis
5% of the bupropion hydrobrom de content is rel eased

appBédiioh by rofetthse infthbigentirefiour s, 15%to 45% of the
bupr opi on hydrobrom de content is rel eased, for

L B Sy .
No. RUEER R E Andwits oAk, ol Hased Hoshisgine Fyswem for

exanple in certain enbodinents 60%to 85% 68%to 74%
Molare &% o SFRAS, b HelbioR JeptinetionnsidV.S ddiSeMatang Application

released after 8 hours; and after 16 hours no |ess
Serigln. @0828066; figedotrprilohi 2001 hytikdotERSBdeedcRittoning System for

rel eased, for exanple in certain enbodi nents not | ess

than 93% not |less than 96% or not |ess than 99% of

t he bupropi on hydrobroni de content is rel eased after

16 hours; and wherein the bupropion hydrobrom de salt

contai ned i nsaid extended r&l ease tablet has greater

stability than a tablet having the sanme conposition

with the exception that bupropion hydrobromde is

repl aced with bupropion hydrochloride. [035] In
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0.5 degrees C or by effecting dissolution using a USP3
di ssol ution nmedi um such as SG- having a pH 1. 2;
wacavatsgbuf f er having a pH of 4.5 or phosphat BChus1086/024917
havi ng a pH of 6.8. BRI EF DESCRI PTI ON OF THE DRAW NGS
[041] Figure 1 shows a DVS profile for bupropion
hydr obrom de (HBr). [042] Figure 2 shows DVS isotherm
data for bupropion HBr.[043] Figure 3 i s a bar graph
showi ng the results of stability testing on the
Mobilp rGPS OTerfihdl” MosedU Wi t PatentCNol ef)162,708, Cbab edlf wititls are
over 20 days at 40C 75% relative humdity (RH . [044]
inccgrgaﬂéféa iftto! tﬁisla{)@?éaﬁgﬁ B?\?\nef?{jéﬂ% ROt enfRency of the

propi on sa m xed excl pients after storage in
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over 32 days at 400C conpared to their initial ]
whigly clairey pripoaende Jngtien 6 196) to Y- Pyevpinnal inplisgtiatherial No.

pot ency of the bupropion salts mxed with excipients,
60/3@6,620, filabhilyp p§, 208l ctifiad “FradkertAahivéctat tfer GBS dyagm,T all of

cl osed vials over 32 days at 4Q0C conpared to their
which bfd iaborpeiagidGifto thid4pplidatighbe réfetchc@inkir @htaety. sShowi ng

t he potency of the bupropion salts mxed with

[OOfﬁ‘]o'hB GppiRva {)ﬁﬁglgs%%yéo ﬁhﬁﬁnﬁﬁl—in?égt S anphedtl Aflication Serial

b i
st'orage 1 n closed vials over 3 ays at 400C conpared

t fdo I=nitd al ngy. . Q4 Fi gur.e..8 is.a bar »
No. bt hfks P el (e meSt S RS Surems
mxed with excipients and treated for 3 ays. in
whigh 55 ey copiipuation PLs\iS dteitt APRgaEPn %mﬁ]l‘?or:i i#@>Y 4 fled
a bar graph showi ng the %inpurities for the bupropion
Octgbg¢rt K0, A0Radtitlgd THest Based fatslldn dositieningSyistamsg2befhyod” which
cl osed vials ans spiked wth water, isopropyl alcohol
are {(ld8Ajoratnd ired tanadplicdticaYy ref@bide ikitlgir entit€tyi s a bar
graph show ng the % inpurities for the bupropion salts

[0011 [XEKs WhplicaB¥:€ isRil Y SontiRbationSiat e I S3RatelaYSpplidation Serial
closed vials and spi ked wth isopropyl alcohol (IPA)

No.aqg/ﬁbri@@mﬁlédzt(gg%er[ P&1bobd, 9HA& ]“tagére&‘ ﬁb&WBtﬁg%l; Katellite

showi nfy the ove prdcess for the devel opnen

bupr. opj HBr,, XL. tablets. [052], Fjgure.12 is a flow . .
Posgiiid SaREREY ; wbichd® ot bR o th Piclioh Baftelergle in i
bupropion HBr XL and EA tablets. [053] Figure 13 is a

entgei¥y chart showi ng the overall tabletting process of
bupropion HBr XL. [054] Figure 14 is a flow chart '

[0032]oWhis gpplivation israddol a exinbaigprpinepassef OS. BatpntolpiscatiyBy Serial
XL. [055] Figure 15 is a dissolution profile of the

NoAkp26%1 04 filehOc@bdOKY 200D title], “Naomigaioh Myoddesing if EHoktsBased
of hardness on dissolution in the study on Batch

SatBHRs HRYsitiSaind0 RoRiioh 85 Ghidt G4 rﬁc@ﬁgofa&da ittth S&A LHpEHEhtion by

profile of the 348ng Bupropion r cores which have

. d using 9mMmtooling in the study on
refgg‘?%h‘ﬁg%%ﬁﬁ@?n- 009-5.[057] Figure 17 is a

di ssolution profile of the 348ng Bupropi on HBr cores
whi ch have been conpressed using 10mmtooling in the
study on Batch BUP-HBr-XL-009-5. [058] Figure 18 is a
di ssol uti on pr oBACKGROVNRQEHHE BYVENIEONm and 10mm
di anet er 348ngy Bupropion HBr cores in the study on

1. Bat Fiel®@oPhiv@ntiof - 009-5. [059] Figure 19 is a
di ssolution profile of the 174ng in the study on Batch
BUP- HBr - XL- 021- 5. [060] Figure 20 is a dissolution
profile of BUP-HBr-XL-348ng-013-5 (28ng, 30ng, 32ny
and 34 ng weight gains). [061] Figure 2 1is a
di ssolution profile of BUP-4Br- XL-348ng-013-5 (5nmg,
6ngy, and 7ng wei ght gains). [062] Figure 22 is a
di ssolution profile of BUP-HBr-XL-348ng-018-5 (26ny,
28nmg, 30ng and 32 ng weight gains). [063] Figure 23 is
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(Wl l butrin XL) and bupropion HBr 348ng XL fi nal
tablets at 400C and 75%rel ative hum dity. [089]

wo-2@anes7d® contai ns bar graphs show ng the % oPCBUSEA6/024917

fornmed in forced degradati on studi es of bupropion
hydrochl oride (HO ) vs. bupropion HBr in the presence
of excipients. [090] Figure 50 contains bar graphs
showi ng the % of 852U77 formed in forced degradation
studi es of bupropion HO vs. bupropion HBr in the
[00183]€Ben ciaverdftioax célptiee rtb S GldbaP MoskHiapirige (SGRSH0Mdoceivess, baid in
graphs showi ng the % of 20U78 fornmed in forced
part§tRarad aful @in SleUSP Leciberd YR RAB WA Wble¥SnetRoRE Opi on HBr
in the presence of excipients. [092] Figure 52
co r graphs showi ng the % of 827U76 forned in
fom{:‘gg&ge‘gﬁadatl on studi es of bupropl on HC vs.

ion, HBr in.t sen exci pi ents. 3 .
l‘"’ﬁ‘ﬁ A QR b élem% Eh A gy radios
gravinetric_anal SIS ﬁg erlnent at 100
Porf@ e ewbcrnép P grsonh Digital W@iﬁﬁ U %ﬁ ¢etioler tetephipnes Galso
is a graph showing .the relative powder X-ray
genetially rkaowinom “(rmkfk@)ahbms"’ lsogioo Ycelh phyuiesBhrseteilite radio receivers
pol ymorphic forml. [095] Figure 55 is a graph show ng
andt Giobd] fPositieningaByseanan (‘GRS Yalsopidwhg Yat ( HDDepid PRk | €eliilar
bupr opi on hydrobroni de pol ynorphic forml. [096]
telephdet,€ iRfudifig PSRN SHaWRLalibE SRhahi reddt Qlefvﬁfes have

uproplon hydrobron1de po ynorphic form 1.

bec ﬁlg lé[)l%rrﬁ)% S E)l'gé ‘3941 \ggelte%nd% %s % H‘J[I%Q%{IC?Z data and

uproplon ron1 ol ynor

oW N the relatlv PXRD for bu
Othw&%%%f%e oS RS P RO 63[%91 comgripRcesgh i°§ﬂ‘élar
graph showi ng the DSC profil e of r opi on
SYSH%WS@W oslditonadlyy fasrymber pb fagfures 0 @r_@édv]y TRV isele® gesvice
a graph of the relative PXRD of a sanple of bupropion
provigers olsr tnereheinglyl ymatehihg dhé deatutesabffered 6byrordditsonah dand-line
the I1CH (International Conference on Harnoni sation of

teleflegiRndepvite Pasiiddre MaRbdirdsosuciRegi Gilllr hitiog, odll forwardmg, caller
Phar maceuticals for Human Use) conditions (40 0C

1den?fff@16‘1'1 )(“<£a@ls]:10 1D A Glfe8-vhiyl cdifind Qétﬁptl?arﬁfm S Eﬁgt&frs Bre

sanpl e of bupropi‘on hydrobrom de po ynor p
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drobron1de ol ynor.p after
seniffly poRsile i B9 CORG HRBRS h GoRE ices( pachdqnd-line
Figure 63 contains the results of stabl I|ty st udi es
teleplgeupr opi on HBr XL 174 ng core (Lot #
Bup- HBr - XL- 004-5 core; Bupropion HBr XL 348 ng core
[0019] FturtheBogreHBithex| wRERsS @omeyniBatjpme psystentdl swéh A6 QAwiogvay
core (Lot # O5E056) and Bupropion HO XL 300 ng core

paginigptruikedaBB8 BpdciilizedMopile RlatiRy (“$M1{*9)(1$111Q&?6_|y ﬁcﬂﬂze ﬁre and
closed and after 20 days open and cl osed %

pardnedic %#a?cfneﬁts e afsdddédme %6’;(&}%%9&' Hbbile B%Mlﬁu@a[t%n§ h own

é04 Flgure $4 and Figure 6 respec Ivel y
348
(002 Bt oo P Rl RO BEY SSimaipr opr NAvietion

A 300 ablets (Lot # Bup-HBr- EA-SOO 001-5
Sat?'%@iet g}éﬁtgrg) b 2o eHeCAMEFRPRRONDEAGRD n{th genayalyd ' syseras are
12 mont hs under accel erated storage conditions (40
typigellr sadellite (alsd known as[‘space mehiclel’ o {5 tised asdgaticnesystehs.
for anmount of inpurities 3-CBA, 852U77, 20U78/dil uent,
827U76, and al so conpared the dissolution profiles and
appear ance thereof. [0105] Figure 66 conpares the
di ssolution profiles and in vitro drug rel ease of
Bupropion HBr XL 348 ng taldets (final) Lot #
Bur - HBr - XL- 012-5, Wellbutrin XL 300 ng tablets final
(Lot # O5AI 16), Bupropion HBr XL 348 ng tablets ECQ)
Lot # Bup HBr XL 012 5 (EC 32ng mg) and Vel | butrin XL
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Phar macopoei a (USP) as those whose drug rel ease
characteristics of tine course and/or |ocation are

waebh@semsd® acconplish therapeutic or conveni enBET/US2006/024917

obj ectives not offered by conventional, imrediate

rel ease or uncoated normal matri x dosage forns. The

rate of release of the active drug froma nodified

rel ease dosage formis controlled by features of the

dosage form and/or in conbination wi th physiol ogic or
Exammies oloHRE fyaemsdneinds brisate qioh dimiteddn thy Ushilpd i Hatey (‘Y- 81)

environnental conditions alone. The nodified rel ease
Navyd dawigetiéoSaellat Sysem (MENSSOn(atsonkiney aenfRABISED), tIEORAN,

conventional, imedi ate rel ease, or uncoated nornma
Shor#B Didc¥a, ARSEAB, NKVETARI, et RiyRisadouitteBi@CiteCRAVSTHR known

maxi mun? m ni nrum pl asma drug concentrations (Cnhax/ Cm n)

as th? r@lgﬁﬁ ek %%efﬂté Qstefn E“@I@Iﬁﬂgsi’ﬁhﬁ’d bhe R Western

., InVvivo, relative to the drug''s therapeutic
index,ol . e, the ratio, el 1.he, naxi m dr.u
BuropBRCERS suFh s HE AP Galih - UMY ASh example, the US
si_rabl e pharpacol ggi cal onse).. Il n conyentipnal,
NAV%?H%&% ﬁ?’@éﬁ%%@%ﬁ?@ﬁ&&%ﬁﬁw ﬁ)&ﬂ flrr&f?qexié&ﬂgqgermsed

forms, the drug content is released into the )
ediﬁ@a%’rHDﬁiﬁ%@tW@E:bnhqfaé&CWﬁnﬁﬁgQﬁ ands koflinsp SpripgeroY erlqgni¥ien
and plasma drug | evels peak shortly after dosing. The
Newlesi, 300 hfwhidnisefolly aratpordtedieeteiathy refek@mse or uncoat ed
normal matrix dosage forns is generally based on

[001PETYiodlyt NEPS agb&Sérs PRssVd 18dib adr ehstissiirsd bRl easlfite-Bavdd
therefore absorbed, often at the risk of creating

h
radio!! H?\gg&{o‘ﬁb Lt ?mﬁ errlgs%t @g?i hdRiveh! SlshhissIiR Eig q.%tiaﬁgl?e the

re s_e dosage or 0] e_ Il nvention, on t (
oo GBS Y5, 5t SRAHRAER ) P R R e

drug, concentration (Crax/ Crin). while majntajning drug
locatmnsfgfﬁhe CEPareeiyfitRphbdE ﬂ@eme#]alé APPIING the isl-Kpan concept
nodi fied rel ease dosage forns of the invention attqut
of integsediddn widlizing readrsermined) distandes deom the GRD peseivet to three GPS
bupropi on salt and conbi nati ons thereof as a
satellites éhatlAaeykndodeGR sitbldite lobstioatl 0 Cmax/ Cmin in the
pl asma at steady state is |less than the therapeutic

[0018?%%@@ QaltPGIYBI sRicBitE irfls BP S| auslits-tated@BR @Rigation system
effective levels to provide a therapeutic benefit over

broa?tﬁgé.' Do Pt?zfﬂsﬂtq%sic;lgp GnaPdididifd é{sefogﬁf‘cﬁu A9Ri0hCHE it

e invention, theréfore, avoid |arge peak-to-ttfough

. . fluctuations narnplly seen wth copyentjonal o

inforpligh MO BPAHSA Ry PR e L PR e sptelites in
substantially flat serum cgncentration curve ,

the Unitesli Skabent SYsHeR gontainsc igve ughly agsurats stanaie eddegks: two
dosage forns can be designed to provide a quick

Cesiimanddwe Rubidihe. pllaeserslockmpronideareasion tinting phlaes; oicdnare
salt which remains substantially constant within the

utiliedeh gpeatiting thangdqed bibatprcopesoalssdnbwhals agisehdaghdd@n noise
24-hour period. Alternatively, nodified-rel ease dosage

«pRIOT §FBpseadb REisEeBNINBHe)! GhaP bRVir&lRnAt&L 6k hRXEEASAeliks to
the plasma concentrati'on of the bupropion salt, which

I . [ ecl.i .
- Bt SRRYRR s PR BT RO S e 8 P BT o,
therapeutic range for at least a 12 hour and desirably
at | east a 24-hour period. [0116] The nodified rel ease
dosage forns of the invention can be constructed in
many forms known to one of ordinary skill in the drug
delivery arts and described in the prior art such as
for exanple, "nodified release matri x dosage forns",
"normal release matrix dosage forns" coated with at
| east one "control-releasing coat", "osnptic dosage
forms", "multiparticulate dosage forns”, and "gastric
retenti on dosage forns". The USP considers that the

e




the bupropion salt mmcs the release rate of an
uncoated non-matri x conventional or imedi ate rel ease
walomages7dor m conpri si ng t he bupropi on salt. TheCT/ebmasga24917
rate fromnormal release matri x dosage forns can be
sl owed down or nodified in conjunction with a "contro
rel easing coat". [0125] A "control releasing coat" or
“controlled release coat"” as used herein is defined to
mean a functional coat which can for exanple conprise
[0018] EhetaGPS gatelljptlaisodeemite atsepof digisally prdedpbemens data that
(such as for exanple enteric or reverse enteric types)
comﬁle{ey;ﬁ%ﬁnéomébb@cﬁel OHBRY of ithts @RSbsatelliod. y IfElle cbhemetss, data
I pitdic materials or conbinations thereof which when

indi%geg: \:;vg%e Rt GRS 498Age i}% QM52 Biveh Whd,f Aid RX a6aiSn WASH be

to a nornal release”natrix dosage form,

e AT B ST B RE R 5] BBt
meagyﬁlgggftgd%g&%@%%'tﬁ% pﬁ%ﬁﬁ%{}t i? ﬁgcll I %{dtr ozfnaspnitted from

rel easi ng coat can be designed such that when th

the GBRtsawllite preading gncassurate indigstipe @f the §xagh PaFEOR &t e GPS
the dosage formin conjunction with the contro

satelli®d SRve AE aahtat aangierhtibiet t he rel ease of the
bupropi on salt, such as for exanple, as a

[Ooz"dg‘lf%lnéf_aﬁ?' 1121 GBS EsystenONiherd lagd-fost easiables, namely, position
"sust al ned-rel ease", "extended-rel ease",
- del d; rel 001d; 3 as ey . e variables are

detegBisNSEr o afif SoorhBliR, WA 6, SEEPDN, These toriables
optiqQnally conprise additiaonal I :

et Op TR PR, Fo e A i fsfes BRkE B betermine
[0126] The term "nojsture barrier" as used h reind?s

the daeationhiof e | GHR dEeseiyer rtBtoNgRsTARE FHEGHR JHdopseudo-Tange
moi sture. It is known that bupropion salts are

medsygreatapids Hnd; atathe SR recgiver. s e @epirpishedetermine the x, y, z,
deconposition over tinme under high humdity

and CO R 616 SourTIBPSp sapltité isigmabf atchtypivalip oreeded tofprovide four
noi sture barrier and the anmount of the noisture

simgﬂﬁr{ebﬁsr ec%@fi&rﬁr’[ﬁéﬂ ate SPEd RH 1R Yolr VARbINt 1 Ol - 1 el easi ng
0

coa r onto the core is typically such that the

[00%@}’?%%% %gﬁ%é%gﬁgs %g%ﬁnﬁ X F&,%ﬂméﬂl?hb r&18e YEPS receiver with

[ require ff'or an”’enteric coat.
Sui tably, .t mi stuce barrier i s co IS :
the chPEPE) SECPSFTRERE 1 BoTYHer Sulrrrnnpy GaBle 3, fatinde,
pol ymer, optionally a plastjcizer, and er neat.i on
longiiknead clTREopor AL IS GHPANL FEGATPSTE yHR GEMEfipR Process

substance, which allows water to enter wthout
utiliptysthe distatices rapdsied fodm teeGRD agdeivgr torthe GRS sgtaljites.
barrier may additionally contain other conventiona
[002DEAL af ¥£dnRile it § GPshiecdiveratilizeda oloek firab sas pravipelyf set toeGPS
ext ended-rel ease fornul ati on descri bed herein. [0127]
sys{re!?r? ti}rE)r :mrug%?ét:ﬁﬁg,e&t ran@s, 1S&Rh ErSisaellied gom the @GP receiver
possi bl e oral and non-oral dosage forns, including but
[imt to L] I e
oo sty Pl st B ol 1 SRR LcRRAD ot e Bodfl 37
rel ease_systens, digsolution controlled.r e
seteliis ] PRSP AP Gk diaruo g dBHRE R syptacs of a
tablets, enteric coated tablets, single and ubl e
sphevawish its sbiter 3 a(given GBS vatellie ard. the iptersestiqns 9§ these gpheres of
enhanced absorption tablets as descri bed herein),
capsul es, mnitablets, caplets, coated beads,
granul es, spheroids, pellets, microparticles,
suspensi ons, topicals such as transdermal and
transnmucoasal conpositions and delivery systens
(contai ning or not containing matrices), injectables,
and i nhal abl e conpositions. [0128] The term "enhanced
stability", "greater stability", "increased stability"

o o, Y




enhancer"” "osnotically effective conpounds”, "osnotic
solutes", or "osnotic fluid inbibing agents" are al
wais@d/oisther changeabl y herein and define any naP@r/U8t006/024917
that increases the osnotic pressure of the core, thus,
i ncreasing the hydrostatic pressure inside the osnotic
dosage form The osnmagent can be either sol uble or
swellable and totally or partially solubilized. The
osmagent can be the bupropion salt. [0139] The term
at leasp HuporbiPSutatatlaes yoald pistdabires unlgenes saehpat lafudeyjongitude,
the treatnent of subjects, in particular, humans.
and l&h0h. The term "subject” or "patient” as used herein
means all nmenbers of the animal kingdom in
[002PPUhicktshakly, BIRRSelvet bipidhle iRizinelpeRiVe \¢Bysailsblllator

as used herein neans a “pharmaceutically effective

clociQ Y e see‘ B@Qt G2 ?b's\yseﬁf B! S’?kﬂé?é%i’émth deSclb

anoun bupropi on t or ynDr

tlone her of whlch suffl nt eI|C|
offse] i EP% & s o etk T ahSrerh d%st%
atlent Wi | be ap reC|aged 1 hat the reC|se
meawr@rtaﬁbm&ﬁ% sl dise AT Hrepetha “EHe | HEga gt s dRpTeciHias by dipse
of the patient and the nature of the condition to be
skilled mathe drtathat thedel dibfences are&neive iasapsicdorengast ibspause theyeare
attendant physician. [0142] As used herein, and as
usuallg | dqualndethet ‘6nd” irangd pluard rariger @atentord tesuRingnframptheaGRS
for obtaining beneficial or desired results, including

receifbt élbél@%rréﬁ&uﬂnﬁ§ GBaaafly cloat sﬁ{ulﬁﬁéihfs@dm@dshﬁidcﬁuedoranges
results can include, but are not limted to,

are n%yiegl t%) ahiva 'Tong u@HﬁlﬂoWn@tﬂeQ%}sgftheQQ fou? HvensSHORBO IR Bfee

i ons i rnlni shment extent of di sease,
st abi.| |

.. rsenin of .di sease,.

ke ity 1opsiBicg e SRLESELPRY IS §15, bl REEEpias caso

di sease progressjon, anelioration or palliation of the
knovgh aem SEme pabieuityng 1t is#perseisted thataumerous ayel alg}owtechmques
total) whet her detectabl e or undetectabl e.
may"bkr etlizednto” redace Hes effeatsiof pho [tiorg kmbigsity \duglalasahe solution
conpared to expected survival if not receiving
descHb&RinES. Palddd 4,3]1 8,6P0) Isivaidi Segptentbetli05 206X aad tified CReeslving
nmeans that the extent and/or undesirable clinica

Tunér%hf)%ﬁ +atih OGBS AfisiAg ARQIHRImMedaNGVISARIE SehEbR, "atvich is
| ess d" and/or tine course of the progression iIs

here%n! ox%{ed bgr%g%]b&gﬁ%%téémﬁggpar E‘d t 0 not treating the

erm as used herei n
ne" "one or .nore" about" o

lﬂﬂzﬂﬁﬁﬁﬁb fhengroaie vadegtsad Ve wefﬁs&ﬁﬁn%% i g frends are
accept abl e error ra ge for the particul ar value as
callige ferrthe isemmsyationeotdsl D peiviras jnte mrvadi rngqef gegtronih devices
will depend in part on how the value is neasured or
and shestensyinvhdling PRAS, Cteﬂelalr mhnlmlas; perigtfle toreputerssiadmsesatellite
system For exanple, "about"™ can nmean within 1 or nore
radié) dcledStadidd SMR CrvdAsbiRRStwRahy Pagat bad therliltdeAate. same
Where particul ar values are described in the
time E@cﬁ&ﬁvcﬁ%c@qgatﬁllfa@hﬁ%ns dRb@Ry SRR W refuce @58 %hnd! fBduce

fern1 about™ means wthin an acceptable error range

e par.ticul nl ess ot herw se

the fPﬂ%iCS g‘f aétgacugf" Pmd%ntc%%élggex% % géhs%?‘}r?é’ }gq uantities of
i ngredients, properties such as nol ecul ar wei ght,
reaction conditions, and so forth used in the
specification and clains are to be understood as being
nodi fied in all instances by the term "about"
Accordingly, unless indicated to the contrary, the
nunmerical paraneters set forth in the foll ow ng
specification and attached &l ai ns are approxi mati ons
that may vary dependi ng upon the desired properties
sought to be obtained by the present invention. At the
very Ieast and not as an attenpt to I|n1t t he

- . Y a1 I o M



sui tabl e pol yneri zabl e quat ernary ammoni um conpounds
i ncl ude quaterni zed vinyl -substitutednitrogen

whedenosryel es such as net hyl -vinyl pyridi ni um Bet/US2006/024917

vinyl esters of quaternized am no carboxylic acids,

styryltrial kyl ammonium salts, and the |ike. O her

pol yneri zabl e quat ernary ammoni um conpounds useful in

the present invention include acryl- and

met hacryl oxyet hyl tri met hyl - ammoni um chl ori de and
[0028EIth el lul dratiekephdren 2lyd diteresthyl mbagpatingn€P B yreerivenniovithl eallular

chl ori de, diethyl nethyl ammoni unet hyl -acryl ate and
telephBBdsN afeimsl FHodn NBtAENS W ddefad, Communications Commission (“FCC”)

N-tri met hyl anmoni unpr opyl net hacryl am de chl ori de, and

requ _ﬁéﬁt%ﬁpg%lﬁm%pgﬁn%s Pe l[géd%lQWiﬂﬁ@ BM:feet once an emergency

net hacryl ate ride. [0154] In at |east one
enhodi nent . t crykic.poly, ' [ .
call, SERCR A SRR RAPR - Sl e AT Rt mER D) is ey o
. nmethacryl ate copol yners (such as those sol d under the.
giver ca e A RPHENG, BE (PIoT 5P oRety BAPBIe AR PRI i diiing
Nat i onal Formul ary SNF) XVI'1 as fully polymerized =
911 topoblyreeferred tosasmy/ 01 E” alb) ane hg@1b9$qdda§@ KkBowa girlandglipg”)
a | ow content of quaternary ammoni um groups. |n order
telephon® hhdicontactites i ainkrzedtys sadtet thah agomhticadlyfisrable tyi identify
therapeutically active agent, such as bupropion
the 15¥:H0Q raE 1MR4d-bhsea tElEpHRAE GviRFEMBIcAll BHBiardy| at e
copol yners having differing physical properties can be

[002i6ﬂ %ﬁ&"&@&r&hﬁ? wiitBles€ YRS ’syéﬁ ab el bhtRhedYare unable to
C € o

anging t ar ratio of the quaternary anmmoni um
rou o.the neutral (nmeth)acryli t -y .
comfHupifaiRn HRF, (Pepip s EPe T ooyt BRbrElel g tribing, their
be nodified. [0155] |n other enbodi nent e
locafipme s AR resPRYEH Eﬂil"op,mt?% §taé‘?§n§?léﬂr §Se a'gﬁlégqhéleggcfééh}?%rwgtf’d a
i ncl udes a polynmer whose perneability is pH dependent,
requinguientthatedllotr delppioparbe losgiablede ivwidn £9 &et ARehHTeIErZency
acid and nethacrylic acid nethyl ester. Such polyners
call,afueh @ EERAdil alsi placed &iyl @piven cellgar telephomdoThis Physer eposition
GtbH under the tradenanme Eudragit(r) L and Eudragit(r)

dataSwodlB&sist p@ice] pdrh@ediea M@ dtherdaMUdiFolcombiteandsiudlie sesvice
known to be 1:1 in Eudragit(r) L and 1:2 in

persgfﬁgél,azgsj %Qﬂ Das %ﬂ}e'x:'lég&ﬁ:%stt{'lﬁt) mby heed fbsﬁ"c{\}é%%é ir%h%% tne

pure water, but bBcones I ncreasingly pernheabl e above
H.5.0. [Fudr.agit(.r S simlar, cept. that |

the BeRifip ot Srer Eherelley THesidisn) A8 ST §hfisk! Fhyleber, operate

__hydrophobic acrylic polymer coatings can also include

differently omwirelgns devices thana S calli dpeg pn fapdrlge tglspaqned,
di met hyl am noet hyl nethacryl ate and neutral )

[00278 {When g il t calt isplecsd drom @ danshlingstelepbengy the(31)l reception center
commercially avail abl e from Rohm Pharma). The

recdived rap kahi dadstetiigespib yomizin obdid cak & chdvethpratienfails, or
i nvention can further include a neutral copol yner

foré(%-%s &iRBLiRChY o MRt [DcaGsn, B 081 reddption Sertds aBld for dbtdir the

=neutral ester), comrercially available from Rohm

Phargra. EuU i L4 -] j
oo 5P L B8] et B 260 i e BRorll SRR MR

swel l abl e. [0156] In at |east .one other epbodi nent of
(PS?ﬁSap yendeopsiee H@e@qulg? %&?@g?ﬁgﬁ?&é “conprises a

di spersion of poly (ethylacrylate, nethyl

nmet hacrylate) 2:1 (Kollicoat(r) EWM 30 D, BASF).

[0157] In at |east one other enbodi nent of the

i nvention, the control releasing coat conprises a

pol yvinyl acetate stabilized with polyvinyl pyrrolidone

and sodium | auryl sulfate such as Kollicoat(r) SR30D

(BASF). The dissolution prafile can by altered by

changi ng the relative anounts of different acrylic

resin lacquers included in the coating. Al so, by

changing the nolar ratio of polynerizable

oy "




| ubri cant such as glyceryl behenate (e.g. 3% by wei ght
of tablet dry weight); and (ii) a control releasing

w@oau/o1d1ad i ncl udes a wat er-i nsol ubl e wat er - peP@PEB1066/024917

filmform ng polyner such as ethylcellulose (e.g. 8%

by wei ght of tablet dry weight), a water-soluble

pol ymer such as pol yvi nyl pyrroli done (Povi done(r)

USP), (e.g. 5% by weight of tablet dry weight),

optionally a plasticizer such as dibutyl sebacate,
[0028]olfyinstead, ancEl ly eal] iuplacedofrom aiwirelass detise sueh e ageellalar

by wei ght of tablet dry weight), and optionally a wax
telephoteh) thasEXIAr reaegionventef eccgiveOtHEI%! oyt waingh tetefmine iheedrigin

dry weight). [0163] In at |east one enbodi ment of the

of theM4RNtIfQRe chilg FASa8efor N tb Sdéht3¢ hidTBr Kbr 1Rbi&, the E911
conpri si ng: (|) a core that includes. bupr opi on

receﬁ%ﬂr%ﬁé%qﬁ %er gugﬁi’ e T@%{itgd'ﬁt of’fthé é&tt %%fﬂfésé( the wireless

as polyvinyl alcoho
netwgt« i tl%%m?%%ﬁ&ft%%y g A %%‘fttréteﬁoton

and (ii) a control releas] oat t
centﬁtrrteméeés i dﬁteem)nierté% lagBlien b oo AN whidh the call was
filmform ng polymer such as ethylcellulose (e.g. 4%
placddy Wefogunately, tyrhtad tcell rsitesniai g mtieless nefartosk s¥wem bn@/ cover an

pol ymer such as pol yvi nyl pyrrol i done (Povi done(r)
area WER) apptxigateBa BY-mit¢ glametd. Fatthet refinymesti fithg Jocation may
optionally a plasticizer such as di butyl sebacate,

be d%hﬁﬁhﬂbé' 8Ng dsint @ettﬁ‘&gooypﬂlea}géﬁféi‘t itehd BERROaIliRg Gvireddds

by wei ght of tablet dry wei and optionally a wax

u Qi'rfﬁ ht of tabl et
de“%r )C#h \xba%ﬁtﬁ;l%%%éﬁ?é Iafnéiagvde 1-&llgon tg sg nodi fi ed
ease d for her.e
002bErGERosed SnBngpRisand tla%ﬂeslgteent e oS ith
can be used in order to achieve the nodified rel ease
cellufas tplgphanesn Avpn pAdedpaslhio this aroppesd sqlutgon is that any GPS
formul ati ons which provide a nean Tnax of the drug
data argihiord oy Aeintggrateditiiena véranpabavidized ydbe eqllubasdelephone
herei n when adm nistered e.g., orally or by other node
user @br AigkeBtiohs tlaatuide ant dodginmEe ppsitibeN{lscatious br fpositiohs) tof artiser
can be manufactured as a nodified rel ease ora

locat?&fsnyxl PR AR Ritphailseihabhe teelilaMiséd E’sa"tttyﬁrf%J k@ti8cate,

ornmul at1 on known to those skilled in the art

detegm%tgt%n ise?attvteq% ' df l;ﬂlgraﬁseer qc? DALY lér%ﬂgrﬁsa r211reﬁt10ns

ona i'nclu acon ease carrier

S t ed |nto a nat i x_along w t he .dr
for th, iR %2@39% aGa Submel DipSa” POCECES tagpingechnies
Tabl ets [0165] In another specific aspect_ of the
etc. Siueh dpte maw oo of vie, for piherthag B b wplie @nd would be Very useful for
nodi fi ed-rel ease tabl et having a core conprising a
cellytdraand @IS gubsailieys. accept abl e salt of bupropi on and
conventional excipients, wherein the bupropion salt is

0030P A8 &t a&hgﬂé kaghduptapitatsthy dargike GPSeretivigs a0 Bellular
[ Hgdrobront The core can be surrounded by a

tete;ﬁaﬁﬂtf rok: t»&baq%ﬂeercsa@n A B LIAR R A rmer, Wl RliR@RFordfed by

bupr opi on salt. I not her enbodlneﬁts a noisture

referézgcﬁ b%rlemi, a({]%(} teﬁ gan%llg db Gq‘gg 1221%&I Z@Qg k}ll(')]WH as a base .

I'S ITDIS rlerls

i gnal _given_t he enhanced ab|I on H
statwraaatfitoe;e goMBHB? 1eRhopgy SPHr E?%c %%5 apsmits Gbs

appropriate control -rel easing coats and anount
thereof. If present, this noisture barrier may affect
in vitro drug rel ease as well as precluding noisture
fromcomng into contact wwth the buropion salt.
Optionally, this tablet mayofurther conprise one or
nore additional functional or non-functional coatings
surroundi ng the core, noisture barrier and/or
control-relea3|ng coat Extended Release TXU Tabl et's

F AA S/ oy L ) o, Y 4 a1 e



stearate, glyceryl nonostearate, stearic acid,
pol yet hyl ene gl ycol, ethylene oxide polyners (for
wex@mpisgoo avai | abl e under the registered tradePer/kS2006/024917
Car bowax(r) from Uni on Carbide, Inc., Danbury, Conn.),
sodium | auryl sulfate, nmagnesiumlauryl sulfate,
sodi um ol eate, sodium stearyl funarate, DL-Ieucine,
colloidal silica, mxtures thereof and others as known
inthe art. In at |east one enbodi nent of the present
sateillite éifotredationt ieludidy Deppler inforglaiios ity la rbabenatite(sGétods cellular
exanpl e, Conpritol (r) 888). The anount of | ubricant

telePh& RS Milisiap av@lldr '@ Bnid %l Qokifubie Wedu@biangls t@e in-view
abl et dry weight. For exanple, in certain enbodi nents

o ARl PR PRI ol gy O e
o0 P S RS e S T, ESSE0C L2 B 122

enbodi nents of the 174 and 348ng dose XL tablets of
canthgecompeadent toom GRShdedi daim supply prasehonse. | hhe Ay ierp dardware

of 3% by wei ght of the tablet dry weight, or from 1%
neel® t@Hebypgredeghto afanape thie yadditioralweqginemerfo rofedaiveting GPS

in certain enbodinents the lubricant is present in an

infoxmation toodach U e viubitor PICS Wsersthhit £6 FeuestirghGPE @atab OfHese
the 174nmg and 348ny dose XL tablets. [0170] At this

addiiAgPreqhtEmetks GRAEd bRMArad bRRoPbr &Y f(ﬁhﬁeﬁgﬁg db {I%H&l% the

of the present 1nvention, is an uncoated i nmedia

o TR T el BRI
[ XL IS, ' .
005 B o R B et P SPRE R e

an_effective _pharmaceutical anount of bupropion )

netwgs P Siibat Nax 51636650, fssuag. torfshystimp, chalcohishyis alsadisin
| ubricant (e.g. glyceryl behenate).Additional inert

incapaiamddrytrefecamsi $i €rtSchuthmarhefaticectphenferis lagling through the
i nvention can al so be added to the core fornul ati on.

cellfihae teleltohé ePatmiis eédui®d FoPiHRNGBS etlivee tflélRfket Ad track GPS
facilitate the preparation and/or inprove patient

satdHEE PERRYdvet, Yee fuhai' headf éhé! wﬁglte%gg&quﬂ%l ?@.%%t %ﬁ%@ehave the

form as described herein. T Itional ine

ipi [ kg Ll |l ed ' d

o SRR ORGP BB S ond

' h d k. of Phar tical i.plents. .
ORI R E

dried | actose, sorbitol, mannitol, and any cellul ose
congiavnigationy ssystpmsy inclyding teelldas and rRCS rsbbstirirerst infant hficient
i nvention, the granules to be conpressed to formthe
mawer.e Fhethis Mkotahiced fof GP® dapatdetdetinladeswdr PISdtelephones.
herein, are manufactured by the wet granul ation

MoRdoR6i€ $Bere V€ta fe@Nfol AP RapableOblRSara@idt BES QBlefhorRes that may
wder (the active drug) by convention in the presence

po At . . .
eofly 8 it 521k 80 ) IS B 1 i,
e SR N e T

bi nder, in a granul ator, for exanple using a fluidized
andfprqsuppliing LRy ipforgation fip gellplag delsplpngr nyems fpbra number of
manufactured by datt (Germany) or Aeromatic
(Switzerland)). The binder (e.g. polyvinyl alcohol) is
first dissolved or dispersed in a suitable sol vent
(e.g. water). The solution binder is then top sprayed
onto the drug in a granulator (e.g. a fluidized bed
granul ator). Alternatively, granulation can also be
performed in a conventionalttor high shear mxer. If
necessary, the additional inert excipients (e.g. a
filler) can be m xed with the bupropion salt prior to
the granul ation step. [0172] The granules formed are




applied in two stages. The control -rel easing coating
can be applied directly onto the surface of the tabl et
waeoeredispd functions to control the rel ease of Peh®ES2006/024917
bupropi on salt. The noisture barrier can be applied
directly onto the surface of the control-rel easing
coat to inpede or retard the absorption of noisture.
[0177] Prophetic exanples of control-rel easi ng coat
fornul ations are provided below. It should be
appliestRins) aRthdilakot hevidens thd '
ppthe constltdg%ts in these coa Rﬁgfﬂgép%gﬁ?%@%é%%ﬁﬁﬁmﬁﬁﬂe
baséhBikS thereof may be varied in order to achieve
fornul ati ons possessing different rel ease
characteristics. In all instances wherein prophetic
exanpl es are provi ded these conpositions are intended
to be exenplary and it should be understood that the
specific procedures, coR¥MMARnts, anounts thereof and
the like may be varied in order to obtain a
[034o iy <hidecbhogstion diwimynigatitn Syston ¢HALECEBsis|didtdied| thatahay
| east one enbodi nent the control -rel easing coat is a
incldé¢ aygedlocationaseevet aad iangirélossnedngrhing Batfodr de¥ideabl1Rs g @tion
the coating fornulation to be applied to the core

serve® iP hppbRof Fdeik A 4t leadt ofedi Oé{af/‘ﬁl%ih Weiediit o ?ﬁ)‘%@f !PBQtlon

suspension Triethyl citrate 63% by wel ght of coatl

SYS’E%'gg ‘rﬂoi?’y Qat ﬁ‘ilt a.rﬂd %3%1%#%%0%' g (Eatl%ﬁ %te%%? A TIUTLS erS

ree i3 RERE °”T§°é&’%o;ef%§%e€wwawa%ﬂ%”‘?r et ”tew%&esamhed
release C formul ati on can be as folloms Tal c
betvgery & siangda n?ﬁ rad @t lepet aneiadags modedor detenminiglagaeiochtion

nmeans of a hnogeni zer for approxinmately 10 m nutes.

of thhwirslespeomsmonicatsonsalevizd. diheet fdagt omet athethmodeidragdndlodd an
L12.5 dispersion and stirred gently to avoid

autcmedions ninatié,0n. néiwerk ogided gmode,S péRYRi@AE Onicab] ey ented-
until approximately 5ng/cn2 of Eudragit(r) L has

autcdBRolyS thode ahd & nbARIR eftBic @noc{eo %]Wlkéieé?tco{rﬁﬁﬁﬁca‘?ﬁﬁs 8ev1ce

enbodi nent the control-releasing coat 1s a sustal

is éa?hﬁ@sgf GRRLE f%ﬁ}ﬁl gl O { ?m{rhegt g%%,lgtagg)ﬁ;?;f tﬁ‘lﬁ gWil.reless

alngforrru |onapI|e

Eudr. aqi L.1 10% ht of coating suspension
o %?%1 ‘%‘é"‘f’% 2}1%%‘?921%%1%? #- of coating suspension

Di but sebacate 0. 5% by wei ght of coating suspension
[035}5 40 gldg Gemmpnicatian D@glcg (SpeAB"bis Aleydessiibed. The

Sstearate 1% by vvel ght of coating suspensi on Acetone
ALCD . Brudygs veeipgtitioniiciennination seerandiving | 8 (BPOMgteiver and a

al cohol 27.5% by wei ght of coating suspension Solids

cominfinddation 168%6id10 |ij NEEnd @Bh@iini€dtiof UKRE Nhle OPostti A ECHSihdtion
Preparation of the sustained rel ease coating

sectfodl MhAhdQHortadelBn@fon’ HctigNSs c@aﬁfét yf:c re%&gﬁfgg‘éo%itlo%ﬁleg?ted

and maghesi um stearate are m xed and

oS S B SO R s

dr.agi.t (r ner di s signs. The coatin .
rela @B 530 Ao B $O8 B celrrineiph ssehoma el SleEB gy Reitaiable
ymer has been applied to the core.[0182] In at
betVYeé"as% Givestandslamienade tahd atdeest giner ethemuiodg o atetdrmining a
pol ymer bl end coati ng possessi ng pH dependent pol ymer
geolpeathmanfi th¢ MIL.AD,3MO ab fgast onecothibr madé arluditda GESalBhAB6LS
rel ease pol yner (Aquacoat(r)), the coating fornulation
applied to the core conprising: Aquacoat
(ethylcellulose 30% 21% by wei ght of coating
suspensi on Eudragit L30 D 55 21% by wei ght of coating
suspension Triethyl citratd23% by wei ght of coating
suspensi on Water 55% by wei ght of coating suspension
Solids total = 15.6% Pol yner content of suspension =
12 696[0183] Appllcatlon of the polyner bIend coatlng

~ a1 "



wat er -perneable filmformng polynmer is from2%to 5%

by wei ght of the tablet dryweight, and in other
wentodistent s from 3% to 4% by wei ght of the tabtBPUSINgG024917

wei ght. Wth respect to the control -rel easi ng coat

itself, the water-insol ubl e water-perneabl e

filmformng polyner in certain enbodi nents of the

348ng dose tablet is present in an anount of 40% by

ight of the control-releasing coat dry weight.

mOCIeO B8OP Stumtwdtikrdidédh modmaaiRSnetivorkateitric ahoddl @ RObxeRIdng
useful for the XL control-rel easing coat include

mode0 b Yietwtk hsedoddddenieniay e xR R ntaaehYﬂh%%bhﬁthﬁﬁ&fuon is

hydr oxypropyl cellul ose and m xtures thereof. In

capdPQ I 1RBGvREDRM Etfﬂ%néld% o) %ﬁc(»r? Cﬂ‘%@@% %D%ﬁg?ﬁocaﬁ?n-g ing

ponV|nyIpyrroI|done anoun

t MEr _can. r 5%t % by

soule V%ré ﬂie“?hﬁwﬁa%tﬁs% S i SRR AL
03 odi ment he amount_ of water-saol uble
193] o QR SYFLETFS, GRRCaRsS f538u° FMCRdvATIBEsor! Gegowmtentelidhe or

4@6by melght of the tablet dry weight. Wth respect to
willthegorpe gpp@ent to| angswithy skildn the swlvupon ienamination of the following
enbodi nents the anmount of watersol ubl e pol ymer present
figuies dndoretaBied Weschipliohy Ineis ghtendéd the ADBEIHO hddifbRRyH@ms,
coat dry weight. For certain enbodi nents of the 174ny

metliB e faturbNen® ¥ RNEREs b8 RASRAt R ithiB thRf ddsBSHtioRY SQ%glg}l the
the anount of water-soluble polymer is from3%to

rom 25%to
R R R RS s R
wei ght. For certain enbodi nents of the 348ng dose of
t he extended rel ease tablet of the invention, the
anount of water-sol uble polyner present is from2%to
5% of the talPREF BESCREPTHMY ORFHE RRAWIGS0% by wei ght
of the controlrel easing coat dry weight. [0190] In
[0374 o g iiny eatipn damembester uiderstoodwith referened wethé figlomang figures.
further conprises a plasticizer. The use of
The pbarppieity én thd figwpt aenadt, nesadatilyey waRr, baphsgethstedd being
filmcoating fornmulations to nodify t he pﬁy5|ca

placed 0p& {lheGatafs @e @ﬁh&ﬂ% o Bk Bntidn. nthEx gigﬁ]téls el ce

manuf act uri ng. Pl ast|C|zers can be |ng poi n

o n iy netat?’m i
B8 AR B LB BESLBEASE 1 i Lot

chai.ns, rssulting _in varjous changes in polyner
Comprneatiopeysemt %‘ér% ) dsing fpchidsd gquqam@hgpmmmqaga@mwce
and increase in elongation and a reduction in the
(“AlffRhavingrisGPB secebrer buhted withimtheeAip@Pat ur e of t he
pol ymer. The anount and choice of the plasticizer can
[039hf FEG!2 ishe bluak dissm off aa exalbR! ofdtinglemeuab RS f @6 tALCD
its dissolution or disintegration characteristics, as
showtehlFIgs1i t s physical and chem cal stability. Certain
pl astici zers can |ncrease the el asticity and/or

I t decr t he

[O4OEr Fﬁl ée Hg%égg{eb%n %9?%1‘%16 osa r??ﬂt?' nn%tnﬂad? ]F%ﬁcgﬁ Tor the
ain i cizers can functlon to increase the

'ALcﬁf%PWBH?E#@ify of the coat(s) and/or the core of the
dosage formin the environment of use (in-vitro or
in-vivo). Non-limtingexanples of plasticizers that
can be used in the control -rel easi ng coat descri bed
herei n i nclude acetyl ated nonogl yceri des;
acetyltributyl citrate, butyl phthalyl butyl
gl ycol ate; dibutyl tartrate; diethyl phthalate;
di net hyl phthal ate; ethyl phthalyl ethyl glycol ate;
gl ycerin; propylene glycol; triacetin; tripropioin;
di acetin; dibutyl phthal ate; acetyl nonoglyceride;
acetyltrlethyl citrate polyethylene glycols ~castor




[0194] The skilled artisan will appreciate that
controlling the perneability can control the rel ease
w@boorloes7bupr opi on salt and/or the anount of cOBCT/IG006/024917
applied to the tablet cores. The perneability of the
XL control -rel easing coat, can be altered by varying
the ratio of the water-insol uble, water-perneable
filmform ng pol yneppl asti ci zepwat er - sol ubl e pol ymer
and/or the quantity of coating applied to the tablet
[041) OFIE. 4Allnstratesextotiva edamplk of se inplenisatation 2if 4o drehiteetuge for
hi gher anmount of water-insoluble, water-perneable film
the ATTrdHvno@IBIGen. The addition of other excipients to
the tablet core can also alter the perneability of the

[042}C o, & ik R8S kG %ﬁénl}?l%% af XARRNRntdtfon! Jf ahardSbiRI or

hat the tablet core ther conprise an expandi ng
t.. the nt of plasticizer in the
mem?%ml&%gﬁhg coat could be increased to nake the

coat nore pliable, as the essure exerted on.a les
1043 P ol e e S a5 T A P e ol
coat. Further, the proportion of the water-insoluble
commanieatiquesyeabl e fil m forni ng pol ynmer and wat er - sol ubl e
pol yner can al so be altered dependi ng on whether a
[044] aBIGr Torillukioates ati seainplé oof aad/iorplembmatien peofa | eclivdar
desired. [0195] Dependi ng on the dissolution or
commBniéhiiéh $ylepRaglinne firddodgsinteatas dhBvoretagiiile basestations and
after coating the tablet core with the XL

oo SRR L 1 Lol % T
045§ i S b sRaRmte ob A hiedSCST ;%%:eg[ﬁ?éc?/\-}lg?% PLERRhe 7

to 17% of  the wei ght_of the dry tablet core. For

chanagls aptignadiio aBmEEYS cBhodi ment's, the weight gain is 14%
of the weight of the dry tablet core. For the 348

[04631 0BEG XX tilbwriiratbsran example abpetimplementationcafcthe Al of H‘gﬁ; 1

the weight gain can vary from 7% to 10% of the wei ght

utiligihg b hevetieyaidiablneddecor e. For exanple in certain

enbodi nents, the weight gain is 9% of the weight of

[04712 €1G! Y0 tifkkBles GA'amfi 3041 meleRentendi 6o tHeoal CERFHAL. 1

e AQ control-releasing coat is a stable nonolithic

utili%\lgg th& lré\?egser-ﬁhﬁﬁs 0§€ g(f b Pe S0 MRE IRl NEh S NcAANBP YWithin a cell

t
persion of a°neu ester copol'ynef wthdut any

fungtipnal groups, a poly glycol having a nelting
ﬂnobé}%@kgreater than 55C, and one or nore

har maceuti cal | yaccept abl e exci pi ents; wherei [
048] 0BG Lbirgatss noter SRS GHAb RSB OS A0 chs BSaHP0
cured at a tenperature at least equal to or greater
utilizingrthe hreversd-tidmg poilato dicrease thelfieqyenayorapatite vidu iangpll
formulation is quite versatile in that it can be used
throtigh SDM. a variety of drug cores and can be easily
mani pul ated to obtain the desired drug rel ease
[049§f G5!l a2 [IRA84ks |4 &8ipdé B Olnh&hplereARtioR NYfSthet ABCAQI200
ontrol -rel easi ng coat "conpri ses an aqueous di spersion
...0f hyl cel. . : having a nelting
ut11161 igﬁ?e 1%&61%% %Fdl{x%lg%ﬁg gu&ﬁﬂg E& d%ogillé’ £@ine!

greater one or re

h ufically accept.abl.e excipi.entsg; [ N id .
10580 ngS cbipoeh EXGH0IE O S ATRERPHOE R HSHG0 Fbf i arid 2
cured at a tenperature at |east equal to or greater
roomfyeifhin ASUHSINEi ng point of the poly glycol. Non
limting exanpl es of aqueous dispersions of an
et hyl cel I ul ose i nclude Surel ease(r) (Colorcon, Inc.,
West Point, Pa., U S A ), and Aquacoat(r) (FMC Corp.
Phi | adel phia, Pa., U S A). [0198] Non-limting
exanpl es of neutral ester deépol yners w thout any
functional groups that can be used in the AQ
control -rel easing coat include Eudragit(r) NE3OD,
Eudragi t(r) NE4OD (Rohm Anerica LLC), and m xtures

oy




towards |ight, provide better opacity and covering

power, and optim ze the inperneability of a given film
WO eoor@isgpo vapor. Non-limting exanpl es of suit Bi/@52006/024917

col orants include iron oxide pignents, titanium

di oxi de, and al um num Lakes. M xtures are operable. In

at | east one enbodinent the pignent is titanium

di oxi de. The pignent or col orant can be present in an

amount of fromO0.1%to 10% by wei ght of the AQ
[0StlonEIGo| 14r slosassamgxample afoap daplementatiborof akampll@D oMFIG. 1

certain enbodi nents the pignment or colorant is present

locdt®d &nmantetsetticd off fo@eiB: Hl8elshabiHl nafférdu’ bRiIERIEs.
enmbodi nents fromO0.1%to 2% by wei ght of the AQ

[058P rFIG?: 19 ﬁl@ﬁ%&e@gaﬁ o&%m%%? Sint Elflfleeg{eg’&géll df %r @Qe-transfer

control -relasing coat can be app onto a coO
G rising.an.effective a nt t propi on salt
a0 R0 oG RS S s e 1 on

S ing). of the coating solution or suspension onto
l05él DG of gl}?étf%ta% 181 XaBIS of 98 gt gRipton of feguensidrenster
suitable for filmcoating include: Accela Cota
arcliitggives asutilizeth imeanjundtips mpthahe AUKIS, ofiIGChat er ( Fr eund
Conpany, Japan), Driacoater (Driam Metall produkt GrbH,
[0SGerFiany ) illidtiated albl§dEdiagraml of)an exaipld ¥ dnBuipdethération of the
France). Exanples of units that function on a

frequlehidydir&fbr RechiteEtuRCI T 2d irﬂé‘dn?\ﬁﬁ'tioﬁ\%ﬁﬂmﬁé g dhereet
Wi tzerl and and UK) and G att AG (Switzerland). In at

. i he .

10530376, 487, & RGBT Dty PRALRAL'SEME Hcell ool gy he
n livered to the coating apparatus from a

AngPfgﬁﬁl‘ic punp at the desired rate and sprayed onto

the rotating or fluidizing tablet cores. The tabl et
[05¢lo G- 4P dllustrates ahleck dagaBof ap sxpmglea ofendamlsmentation of the
rocess, the product tenperature range is
ALGRiaitfdGnkublzing em GPSebnginel 350C by adj usting the flow
rate of the inlet and outlet air, tenperature of the
inlet air and spray rate. A single |ayer of coat is
appl i ed and once spraying is conplete, the coated

tabl et cores are dp@dnheinermaes to 400C for 3-5
m nutes at a | ow pan speed and low air flow. The pan

1055 ERTIATYER: dRGhRhPAEE Py Sl SRS 4 Bace o
the Bty it ol R et bl o oV g shwh by way of

., tenperature above the tenperature of the neltin ?qint
illugratipn @ spefifie embodimentinwlich ghe igeantionmayebe meetwg-. thpto be
curing tenperature is preferably greater than the
undmstood rthatpethert embodimentsahyebhyititined ghd stiictoral dharigestayebe
thereof. The curing tine is preferably 2 to 7 hours.
madehweititout debatidgs £6mithOk&Ips ofites BuvbgRmuent |y cool ed to
room tenperature. [0208] The AQ control -rel easi ng coat
is quite versatile. The length and tine for the del ay
can be controlled by rate of hydration and the
t hi ckness of the coat. @MBRYEWQ rel ease rate

Rl L o T
P PO S B S50 S 214 S dilors

the desired controll ed-rel ease drug profile can be
systgpis &g cypicae rsatallitenclyer knewn cag (paee tvehiskaieor,“S¥Y) based

this will depend on the controlled rel ease profile
desired. Other paraneters in conbination with the

t hi ckness of the coat include varying the
concentrations of sone of tihe ingredients of the

stabl e coat conposition of the invention described
and/or varying the curing tenperature and | ength of
curing the coated tablet cores. The skilled artisan

. Y - o




the cellul ose ethers, especially

hydr oxyal kyl cel | ul oses and car boxyal kyl cel | ul oses, are
w@e@ois7ed. Al so, synthetic water-sol ubl e pol yPeT/ESDa6024917

be used, such as polyvinyl pyrrolidone, cross-1linked

pol yvi nyl - pyrrol i done, polyethyl ene oxide, etc.,

wat er - sol ubl e pol ydextrose, sacchari des and

pol ysacchari des, such as pullulan, dextran, sucrose,

" glucose, |actose, fructose, mannitol, nmannose,
naviggibacyasas. Sxahiplel oGRSt systehiskiacluda bat areast ligifed to the
enbodi nent of the present invention, the hydrophilic
UnitROS PRI (ORI NaBs Nayibaayy [Sagite -Systdhy (‘QaNE§T)0@so Ktdwens

non-limting exanpl es of perneation enhancers include
TRARSIP, 1 IRAR! gtk SDSUENTAL AN U RISHNEO thél Rhubdidl Bolnterpart

car éngte, . o?; sodi um bron de, potassium
o NESHTAR BB SRR DR A Rare s mo

ore-formng solid an al sQ be pol yn whi ch are
any &igira oV estern %@%ﬁ?éﬁmﬁs R ,S‘%W&Q program.” As an
Car bowaxes(r), Carbopol (r), and the |ike. The .
exanpde, ¢hé SISMNAY SR shisésng 1s feseribedsin B yihegr end Practice,
al cohol s, polyal kyl ene gl ycols, polyglycols, _
Fifthiedl, édsed) editionl t8nHoindmm - Watlehttofidihtieregget et Colbinsismringer-
enhancers whi ch can be useful in the formul ations of

VerlddWil Re®York, PUST 1aeh isTally dRofjordtedhersdyf defilerkear ch,
and starchderivatives, guns, including but not limted

[059Lgm ant i!ﬁ?ééraﬂiég‘e@‘sgéﬁiéfn ohfhon@ith it velkdlak ESmmunications

oni gum “agar, guar, locust bean gum gum
arapjc, qui psyl.lium. fl ax seed, .gkr .

sysudp gt naneine Catbes Rbip s AT Roe B Bl Dagp Assitant
dextran, anyl ose, anylopectin, dextrin, etc.

PDaF pEuate Vit J9 B DPHEERHAE OF S iaieith shgad have the

resins, such as potassium pol ynet hacryl ate, .
capability dgeenuirg ahd prrak dhe rGRR satghitey andatacongditions db#am typical

gum kar aya, biosynthetic gum etc. O her pore-forners
wireld3§ bordempRhesdsalystetsekt nafy @ncomkérn G omecofoheveconditimns nwy

in the environnent of use, such as pol ycarbonates
incl%ﬁ@ﬁbcﬁeqﬂe,oﬁsel ihNRAte BPad 99da81Batfave HnkiGudl skyadew (kuth as in

. carbonate groups reoccur in the polymer chain,
dowlohl 0 VAR SRRGPes SHAIE o IAP R, i), I ARG Mese
condf R SoRgfP 22 bt SO0 BT TP BBRLE Bimmunicasons

pol ysul fones, hal ogenat ed pal y(vinylidene) .
systesos.y ey o cdifEqul, cauEnaIenso [nEPS, SYReDS st Bots e¥atamler 8y 2
by esterification of a dicarboxylic acid or anhydride
traditiohhl ‘4BPSrstandadore” pobdeowhersod (PRI legtivereznghirpyiBig)signals from

phenol i cs, polyesters, asymmetric porous polymers,
the CIPESsutdliitek athoRs efd sutdibiteymmids if dasttedpperforms maeigepor wuthout
hi onmopol yners, copolyners or interpolyners having a

any Loa%);%@ ﬁlf@['#alﬁo GRBld HeliveRa Rf RIGBS tyita, %@ﬂ IGPS receivers

ur et hane), cross-1linked chai n-exten
I h o . ifine
bavB VS i o EPECT TSR, PATHENF A, GRACHRer, have
-1 i nked pol.yvipyl lid . Sili i QXi .
limiged TR SHMFOIe G SRS sierp e indhfol, Bt SRy viow

conbi nation thereof. In at |east one enbodineng of the

conilitivant Even with sorerasiditional informpsien, TEFE itaesgRay) Bk oyer thurty
(e.g. Syloid(r) 244FP). The anount of perneation
enhancer can vary fromO0.5%to 1% by wei ght of the
tablet dry weight and from 25%to 30% by wei ght of the
noi sture barrier dry weight. For the 174 ng dose
ext ended-rel ease tabl et of 16he i nvention, the
perneati on enhancer can be present in an anount of
0.5%to 2% of the tablet dry weight, and from20%to
40% by wei ght of the noisture barrier dry weight. For

o o T Y T L o " A — oA



Is released (e.g., 91%; and after 16 hours at | east
85% of the bupropion hydrobromde is released (e.g.,

w@7Z6dy/014700 al | i nst ances herein when actual or PCDPEBD6/G24917

di ssolution profiles are provided this neans that the
medi canment possesses such a profile in at |east one
di ssol ution nmedi um under prescribed conditions such as
are identified herein and are well known to those
skilled in the art. Such dissolution nedia,
secongk deeuse cphereesisdiatd wHst beacquized Fousthe §7PSsvstanh éself, vhich
are disclosed in the United States Pharnmacopoei a (USP)
typicaliyd réemirep eastraugdGP & pagres d¢o coguire epldrheaist dete eaiably. These
Addi tionally, specific exanples thereof are provided

conditidné Riksal3PiRhdachitcatlifhgnetthe ARSI dvaakilfy) ad aRiELS the
[0219] In another aspect of the present invention,

powe& rh%ﬁﬁnhﬁtlcﬂf QAL HiRfes € aBB8 YeRick? @}1{ fol kélxgtgPle,
aving a core conprising a pharmaceutic y dcceptabre
f buproplon and conventional excipients, wherein
Cdkﬁ%%%%’ Poplon salt is nore stable than bupropion
hydr ochl ori desuch bupr opi.on, hydr obrgm de. The cgre
[060]; sTo GVPISamGetReorsy Pigblems c@aﬁl& Lpkation CompmBrigationeDevice
rel ease of the bupropion salt. In certain enbodi nents,
(“ALORY) % desraibed ghasoatlomst for gnultinle medes ofiaperatiem deppadisg on
the EA tablet includes the | essening of the anount of
variods fagtare qlihe ALCDnmbnbe celipaselcplone, pagicddévice tworwagpager,
|l ead to a reduction of side effects. The EA tabl et of

PDA! [BudtdtBNERBRdANASidH) EWREE teREbIRNAAAEE datbp KdonguYer, TBSktop
EA Core [0220] The core of the EA t abl et conpri ses an

com: %@e{)e%%h\fﬁo‘tﬁﬁog%cé)fan@/op Yt S8l fhe AIRYH qﬁﬁ e Be a

NUbt i cant can contain o r conventi ona ¥ner
ients nt of. .t he o) ent

semigtdplpf Et\e%stﬁ@ cggw Uy F@Brﬂfzfg'é)gsfﬁ @8&6&% g for
the ta P g Faor exanp in_certa

exam@t%aﬁp tglep ‘me@a%ﬂg ASEs% We-rwaa@atggr BPés @ﬂtetp?th&aabled
anpount of from50%to 95% and in other enbodi nents in

devicgn Wirk aneblefdevicoapiopocooptss desktopi apmputdr, ndrempobilé device
dry weight. The tablet conprises an effective anmount

and/@PA8upstepi.on salt that can vary from50ng to 450 ng.
For exanple, the EA tablet can conprise 150ng or 300ngy

[061]0fTKéURLQIID 21y DY RIMOTGHS - stdrdial e 1ROHED GBRSAitd AR Iﬁ&fe

bupr opi on hydrobrontde can be present in an anmount of

GPS- EER&B&% 1o 2436 b P’%h&%ﬂgg?&g? bupreet rg/re}[se\-’ﬁ'hggt ‘mode,

dose, € anoun

robrom.,de can resent in.an a t of rom 80%.
notwipf HSeH @ydvaétgat?t“egfm the TRHs TS ARIG Rodss: O gpyfation
the 150 and 300ng dose bupropi on hydrobrom de EA
allowt gy SMLLTHftor gRergte @ Herighs SRRECTHRYNIH ARG fto Higpgitpiagd/or send
hydr obr om de can be present at 94% by wei ght of the

“aidigg’yinfumatipo to exitdm doseterfadagwiorldobéxietaal didihg devices.
sonetinmes call ed adhesive) can be added to a

[062]dr Tigs ALIATR lindliidek W position-deter@aastidnhseclBs MaavirgaGPS receiver,
strength of the granules and tablets during formation.

and/dB " QfButieRtidesc2dseshd, Qs taﬁ%xfn?%’{? W APOD Maflibe fu@i‘h%&i in a

ways: (1) as a dry powd is mxed with other
“GPg gt?ﬁ(?a oneemrf:i\%cp S tﬁ@&}ngfgée err%fpé)o (gﬁtclrmu atton aectlon is

used as
.wet aggl oner at i and i referre to as a solutlon
receif gefongngieg aﬁ%tsre i SPREBRIL T ARTIER G PP P Fract
the other ingredients before conpaction, (referred to
as a dry binder). Solution binders are a comon way of
i ncorporating a binder into granules. In certain
enbodi nents, thebinder used in the EA tablets is in
the formof a solution binder. Non-limting exanpl es
of binders include hydrogenated vegetable oil, castor
oi |, paraffin, higher aliphatic al cohols, higher
alphatlc aC|ds Iong chaln fatty aC|ds fatty acid

o s . o s s . .

) )




granules with the lubricant. In certain enbodi nents
the dried granules are sieved through al.4mm nesh
wa@eoe®ms79The si eved granul es are then bl ended m1/0S100€024917
| ubricant, and if necessary, any other additiona
i nert excipients, which can i nprove processing of the
EA tablets of the invention. Blending of the granules
with the lubricant, and if necessary, any additi onal
i nert excipients, such as for exanple a glidant, can
positiod pendtoreqeiged. n I the MiPSAdardabmeanydatthe rosition-algteemination
bl endi ng apparatus. didants can inprove the
sectibrl @WEPht fekei0é ahiQiddeeed theléfofe bperatep émlepbidently from any
i mportant during tablet production at high production

avaﬂ?lﬂg QdR AR Qe s ?ro : argé:lt al&ﬁg%ﬁcb@ Nin {He\EEPEEtanERUGEde,

reqU|renent equate flowis high, a glldant

' d .t
e SRR 5984050 BuPLAT LR B BRO5 o sgmas,
and Ginen Grose %@39'%%@2%% Gatenit & AGCH ﬁtlzf @Egs

use of standard techniques and equi pment wel| known to
may tdte stilitd the GPBissteNite|signabsy faui theckings dnde it destipd Rayigadion
cores are obtained by a rotary press (also referred to
funcBSnsinmild AISITat iThe @etemsihed ipbsitidn wift the SALEBbingy be utilized
punches. [0226] The granul es can al so be manufactured

1nteﬁ%¥ll}“ Sﬂon Ghét PRitidH-QEEEHRFIKN @EEdNO drhexteldal | #d the t pesition-
| es of ot her granul e manufacturing processes

detem[} %thlilﬁ-{ se@flgfn %fﬂ?gﬁ&ﬂg‘w tEeFnmhid S QctidrPWltBih the ALCD.

onpr essi on, extrusion,
e zation nul t| ta »
1063$pg‘h611 Eale B ARG Rt m%ze?régsogl?anu%% pionomous
process for the EA core bat ch |s a follows: A
mod] where SeRiOPS Geestics M @&éﬁrﬂg@%{ﬁ SHropg Sighidyorn 2

to agglonerate the particles of the naterlals to
GPSodutaliite, hasuerdn ephquasrisi ar| abmanagedatap o1 HHED R EXACLHOgHAD is not
The granul ating solution is prepared by dissolving the
requitieddeSin{ir o theIGPFsiatldakine ahode, ih rhé GiPSpamtorfdnexiisvmods the
whil e m xi ng. The percent solids content can be

pom?gh lasteRfinhRo® BEcRbRA ifthé i AOODIdo¥s hét recutve aly didlieg land kitrefpre
aggl oneration size) of the material. A |ower

ope@{ gglﬁeﬁ%d%ﬁgg:froﬁﬁ ﬁ?lg?“aﬂ'éblgaéitél‘l?ﬁle%et\ﬁﬂﬁs ?rhb:@h8H aiding

er particles. In addition, the

devggsp lzggat %:o ?I;n%néjragﬁ%i p%hg,n%lsgrgggec%ﬂe qéﬁg @FSnEﬂelhte
d I f

SR e s 2iEhs o ploesstestie eloéa%opr%%h”%fpép {'ﬁf%ﬁ’s

psi; or 30 psi) contribute further to control particle
recebver enayTiie wsetthe GPRwuieHitabighals fonitagkingdandh if desieds gavigation
(e.g. from350C to 45C, or 400C) prior to start of
fun&RInk! FRMeap st iod bnly Rtilizing thédetsymiayd positien intdneallyed the
tenperature (e.g. from35C to 45C, or 400C) is kept at

ALéIh)C %B{onBS;b%H%ﬁhy e AQ.CRY k6l nﬁﬁﬁﬁnmte tdefeEmin€d @6sitidh of
& required binder solution is applied, the mat eri al

rther dri
the d%l‘{#yﬁ O} e)((ternéag n%&oggvﬁ%}a%%f fugcgu(%eog u%é@io‘é s&_\ll_ﬁje&s Sther
nt of binder (e.g. polyvinyl alcohol) |s betmeen
Slmg%éjeéﬂ‘@% and in sone cases 3% and the sol ution

concentration is between3%to 7% and in sone cases
4.5 % The tinme of aggl oneration process for the 60 kg
batch is between 45 mnutes to 220 mnutes, and in
some cases 150 m nutes. Once the granulate is dry,
material is passed through a 1.4 and 2.00 nm screen to
renove any oversized particles. The oversize particles
are passed through the m|l18to reduce oversize
particles. Oversized particles generally not to exceed
5% of total yield. The screened and mlled materials
are placed into a. sheII bIender (e 9. V-Blender Bin

-

.



pl asticizers are used, the ratio of the two
pl asticizers can range from5:95 to 95:5. In at | east

woe@7engedi nent of the invention, the plastici2E€T/USB06/024917

pol yet hyl ene gl ycol 4000, dibutyl sebacate, or a
m xture thereof. The ratio of polyethylene glycol
4000: di butyl sebacate can range from5:95 to 95:5. For
certain enbodi nents of the 174 ng dose EA tabl et of
- the invention, the anmount of plasticizer present in
[064] hSinEArlypdh yei dnotier GexBitptey tHeoAlClieghit bofutilinel alspl 8t 2
dry weight. For exanple, in certain enbodi nents of the
“rovirdéaidBd d aile EAMERDING L GPS recemns Wighinofecpives bistiong signal, has
present at 3.1% by weight of the tablet dry weight.
Q & h4TB NdrSw )| $imilar
recergfﬁpglgéﬁ?bpalﬁmggﬂﬁ, 1084n &h&aét"ﬁ)sﬂﬂ)_ndi@ $6t fefjuiréd

i nventi on, e anount of asticizer present is

Y
fr 0.5%to 3% gt r LG
to thePRpuppSuy Hodt ARSI Sfigal g b B pftnbugfft S0k mode
EA_ tabl et, the anmount of_pl | Cl.zer i s present af.
the DOILYSITRIHBRHOTD PR 1o AL Py S48 Tfcrebriey 0y jpg, and
enbodi nents of both the 174 ng _and 348 ng dosage
therdforeneperathe iplepsndenily drom anyravaiahle jexteapal NebUerks oF efons
6% to 30% by weight of the EA coat dry weight. For )
aidilgX defabe, M rewdrsesiidingninods, hatGPS freceaven Lasguiogs GPS satellite
pl asticizer is present at 17% by wei ght of the EA coat

signfik Y ate LRt thodDSi3rdls o elelrfiinki the 1606860 | fsthefALCD. The GPS
wat er - sol ubl e pol ynmers useful for the EA coat include

- receRRL Y h%&%{({ng(%éé% i tio'ﬂysg&gﬁr/nﬁ)%? R¥o UEBthY GP8l datdlde @ignals

ydroxypropy ul ose an ures thereof. In at

| eqst one ephodi pent .of. t he inventy h .
for (ghanes SEuEt Gty Rveio SpbBHR) Bt Ssicad of uping the
Povi done(r) USP) the anou aof which can.vary frgom
detemwtp@sél@%lwms@wmtheoﬁ In 45¢ sevemeyidiae gade: (e ALCD
respect to the EA coat itself, the anmount of
tranvmite vanoushiyeespof meesurest wdermation it yhe (PP 1gRsIYGAPLE Gromal
by wei ght of the EA coat dry weight. For certain
netvdRodi ments of the 174 ng dose of the EA tablet of the
i nvention, the anount of watersol uble polyner present
[ossgs thRMahoth® & % % AECDNMnaplopbhate imbl"ePSdiietweski gided”
r from20%to 50% by wei ght of the EA coat dry
J-ght ] : A1 ETMC ' [ 166l
modie B G b BF 1 ALCRERI RLLeERRE Y SEBH Endtn 1 gl
present jn nou f. 28% by wei.aht [ ne..
suciag Wheh ght AL T BRIt indnit e o enbitgle sE23h amay
of the EA tablet of the inyvention, the anmount  of el
switghtte e-diFeient moge Pl ARsratimewhere an Exfarplnetveayk sichy gog gireless
the tablet dry weight andfrom 20%to 50% by wej ght of
confrineniEAiomosyistedy ynapehaipi(i.c.FEridEx theppasitianndeterpiagtion section to
enbodi ments of the 300 ng dose EA tablet, the '
acquit, e ackO b bEnPALtERKinE She GRSesipndls rawivediynthe dFPD 88teiver
by meight of the EA coat dry weight. [0233] The ratio

wit%fald&ﬁi'bﬁ{ﬂ' ?x?&ﬁiaﬁ,@h QupBeArbyP e ®akthl Adtwotif 6f Bl REternal aiding

ol yner: plasticlzer:watersol ubl e polyner for the EA

dev ae?' % a‘égﬁ}oi Qﬁn{“o?ﬁ%iaﬁ&ll Hﬁ}' }Mclhkdev d &%ﬁiat néhak Snformation,

Xanpl'é in certaln enbodl nents e ratio of
wat er - i nsal ybl e wat er - per bl.e filmfarmng... .
coags PAtHon duiPmatian. Dy O dB%e"}SoﬁaEﬁﬁétF PRTiq, e and
t abl et coating Is 4:1:3. In at |east one enbodi ne { ﬁf
frequencEAid; atreisted owaelessgadiprrignah sirengdy, oripsher aids that will aid the
wat er -i nsol ubl e water-i nperneable filnformng
pol ynmeppl asti ci zepwat er - sol ubl e polyner is from7:2:6
to 19:5:18, and in other enbodinents is 13:4:12.
[0234] Preparation and application of the EA coat can
be as follows. The water-ingol ubl e wat er per neabl e
filmform ng polyner, (e.g. ethylcellulose), and the
pl asticizer (e.g. polyethylene glycol 4000, dibutyl
sebacate, or a mxture thereof), are dissolved in an




6, 576, 260; 6, 326, 027; 6, 254, 887; 6, 306, 438; 6, 129, 933;
5,891, 471; 5,849, 240; 5, 965, 163; 6,162,467, 5,567,439,

wG2005018799; 5, 510, 114; 5,476, 528; 5, 453, 283; SPAHBSBE6024917

5,403, 593; 5,378, 462; 5,350,584; 5,283,065, 5,273, 758;
5,266, 331; 5,202,128; 5,183,690; 5,178, 868; 5,126, 145;
5,073, 379; 5, 023,089; 5,007, 790; 4,970,075, 4,959, 208;
4,59, 208; 4,861,598, 4,844,909; 4,834,984; 4,828, 836;
4,806, 337; 4,801, 460; 4,764,378; 4,421,736; 4,344, 431;

GPSl rebéider 89 acduid4g , tHé MfornAdA, that/thedGRS Z2ecthder HeedOlo d&fRijre,
5,965, 161; b5, 958, 452; 6, 254, 887; 6, 156, 342; 5, 395, 626;

navigaft! br (36k. arkk GPRLRER: aill R Allde Hpptchoh &1iF%S | PbBH “GPS-

materials for use in such controlled rel ease matrices

net&He! &K 31 PhholBYafh RIRIPLE «dPd. i35 “bﬁE‘ééiS f'i\ﬁ e O “network-

contr ed re ease naterlals su

assigtﬁgj’ Qf-f m, lﬂg)hl 'ter r{)‘f)fr:ﬂsalcp ll?aga hl g 8 ﬁr?ertévgrk-alded
hydr ophobi c, or I|poph|I|c conponents |nclude gl.yceryl
modgpEdashy the SPSieeeiyp the ALGR By Sapablp 0 syeniypallyeobisiping the
gl yceryl nonopalnmtate (Myvapl ex, Eastnman Fine

positiveand abclGogpefoymatiogl necdadytb hanatethe L&D hy ntsslf.ur e of
nmono, di and tri-glycerides (ATMI 84S),

[066] YA&TNb R Gh atisthbecxapia fifd ALCDhhieopsate id @ figet@bi-Based”
carboxylic acids, long chain carboxylic acid esters,

moJlé)ﬂlgsﬁﬂﬁbﬂk %Elk?:%)élAECE% Qi &P RPLS evé Hardhett 6B reception
thereof. The ong chain carboxylic acids can contain

o 4R S e APPSR TER S By,

to 22 carbon i ts this ca bon
sucli{1hf RofiBon QrepmiRin Seesan I e, AhL L EREpe g eg rppaent
contain one or nore double bonds. |In at | east
m1@ﬁé@@ﬁ@hmﬁeﬁﬁkﬂﬁébﬂﬁm@nxﬁawﬁm@agw@%ynwﬁnacIWQC@hhﬂ%ﬁwwﬂo
3-carbon rings or hydroxyl groups. Nonlimting
basekmopése®ngiuts positien eithettrnginghGPE badthenGiP8sateligk unfermation.
n- dodecanoi ¢ acid, n-tetradecanoic acid,

Positidhe X&fd @i CDaGkd  detiag@l Trdin agdtdorkC @gdoyitdes @khdas cellular
capric acid, lauric acid, nmyristic acid, palmtic

trarfmittr HWER! PI'}m@Clbﬂtferé’hrcé(iﬂ“ %aﬁ?‘*”ﬁ)OReﬁ 1ﬁ1qﬁ€§ Ghon-cellular
montani ¢ atid and nelissic acid. Also useful” are

wir n%g%%mﬁg thn00|eflnIC stralght chain nnnocarboxyllc
1o -4 I'm ting exanples of these include oleic

Ci ) ei c i d and._ eruci cid. Al so.ugef are
(067 sAddifla 1{13813%1 evie ek ECDgmey et in Dk Py k-
acids. Non-limting exanples of these include |inoleic
cengfig ghode jim @lt@aﬁqzlSawi?qe the SR weeiver acthe AhEDhishemsiraiped in

acid. Useful branched acids include, for exanple,
perfiirmamdeydr thereathe doeatiod . of e ALICD tis ngmpulaﬂpine&eafetﬁmhg As
chai n carboxylic acid esters include glyceryl

sucHD RS WU RSeived YEE signaRORORR Posifbedetefthinbtiée Se@fon and
glyceryl nonost ear at e and glyceryl nonopal mtate

trar{sFAfS/ 52 yﬁ&%ﬂﬁ%elaﬁ%f&ﬂ% t!ﬁla rcfﬁlal g? @1{1&3111 utation. This

nono eat e; ycery nmonool eat e; Xt ures

opa glyceryl nonostearate
m°§? ?%L%f}imﬁ%‘r?ﬁ ‘éﬂ ”SIG fedc 8%’/%’ nonol i noI eat e
Myverol 18-92, Eastnan Fi ne Chem cal «
IOGé] yigrlprly il anotiass sxamplgy @eeWFD Md@?&%? ga% augmented-
m xtures of glyceryl nmonopalmtate, glyceryl
automomomis? anedee in (fitpeteons whemeotbk eALED de yluhzq{ in a harsh signal
nmonol i nol eate, glyceryl nonolinolenate and gl yceryl
nonogadol eate (Myverol 18-99, Eastman Fi ne Chenica
Conpany); acetylated gl ycerides such as distilled
acetyl at ed nonogl yceri des (Myvacet 5-07, 7- 07 and
9- 45, Eastnman Fi ne Cheni cal2o0 Conpany); m xtures of
propyl ene gl ycol nonoesters, distilled nonoglyceri des,
sodi um stearoyl lactylate and silicon dioxide (Mvatex
TL Eastnan Flne Chen1ca| Cbnpany) n1xtures of

e s




m xtures thereof. These particular polyners are

products of Dow Chem cal Conpany, M dland, M ch., USA
waedenisgsanpl es of pol yet hyl ene oxi des exi st aPdI/U8I006/024917

| i kewi se be used. The required nol ecul ar wei ght for

t he PEO can be obtained by m xing PEO of differing

nmol ecul ar wei ghts that are avail able commerci ally.

[0248] In at |east one enbodi nent of the controlled

rel ease matri x dosage form PEO and HPMC are conbi ned
recgpitiohi envirhemssinend cahnas| teeelve engaGRS reigmais<. Thnthe exdgaiented-

enbodi nents, the pol yethyl ene oxide)s have nol ecul ar

autovRIngiuk Snéde) @hengUOID Mag, iElike GRAGioLo tyhes QO RxPkh] DBcatioflaiding

exanple, in at |east one enbodi ment the polyethyl ene

h
o STl 6ot B, LSO o

5 EBERER1S RS ok e
e, REED, RO TS UL, BT B2tfocrs s

centi poi se, and in other enbodlnents from 80, 000
informatiot oiPositions of thodd-(arare detives fromeneteioz iresouraes wndts as

of PEO and HPMC within the controlled rel ease matri x
congpaater vt vyorlas, t doimmut i eatemagetwadks t Wiizelessemdtivorks drrex@drndl @R$ices

one enbodi nent the PEC HPMC weight ratio is from1:3

thattiBaydtrdnsniidbcafoematioh.Cer t ai n enbodi nents the
PEQ HPMC wei ght ratio is from1l:2 to 2:1. As for the

t f '
06 Ble ATt ey oo PR P& MBadof il Bt feberal
one enbodijrent, t he t ot

varifhild 5981 & Sefrr%erlect# RIS of SRRRICH Y u e gitper via
%SWbto 9096 &% the matri x dosage form For

local o1 Fgte ¢qp r‘*t‘faYlﬁ B0 aiREatiS of peanuak sompadmeiven to the
8olyner|r1the matrix is from20%to 75% in other

ALERbodi ments from30%to 60% and in still other
enbodi nents from 10% to 20% by wei ght of the matrix
dosage form [0249] In at |east one enbodi nent of the
invention the controlled rel ease matri x dosage form

conprises a hydr opirabigpsigkotBscreeeh as
ethyl cel lul ose. The viscosity of ethylcellul ose can be

[07§]e|1_q@t ed {n Qr @%m]n eirgr)‘gf %tyeﬂ%?erﬁ%rﬁ&?o%[ 0 gndIrAliI?eose cation

rel ease. In certail yl ce

cofghhEifi sl ARG el shie%e, Ei‘f%ﬁ%i@f), af&%adgfv”’gig .

80: 20 toluene t hanol solvent.) In certain enbodi nents

COWWGP SHFI Qen bR andoth GESrisesiver: @ot shawndosated gitin
by wei ght of the matrix dosage form For exanple, in

the avsm@agﬁemneatmmum (ot shewiyafitbp ARSI 102 ywseshown in FIG.
constitutes from20%to 75% and in other enbodi nents

1, durmgn Gfiation, GREOAYVCDEL @htis 6 sidial-BHhfmiuXicd@sRatH ar Wireless
[0250] In at |east one enbodi nent of the invention the

netWER 108 MiLslbdseteRS1 (WAdd WirfleR 3B RshREdh H3PTd i€t signal-

| east one binder. In certain enbodlnen s the binder Ts
gx
°°“ﬁﬁ‘3ﬁ%%8ﬁ 2@%*5%2@%5?%@5@ Pl s SiliRCeeppigtaton 110
er ali h tic I gher _al phatic aci.ds, .|ong
via St tqndgaafﬁr o f I 146 854 a8 s aparegiated by those
erlals such_as fatty al cohol s, fatty acid esters,
Skl”feétlli1 {hegt haigvhideenly deur GDSIseelditestlal, 22 424 and 126 are shown,
hydr ocar bons, normal waxes, stearic acid, stearyl
al cohol , hydrophobi c and hydrophilic polyners havi ng
hydr ocar bon backbones, and m xtures thereof.
Non-limting exanples of water-soluble polyner binders
i nclude nodified starch, gellatin,
pol yvi nyl pyrrol i done, cellul ose derivatives (such as
for exanpl e hydroxypropyl nethylcellul ose (HPMC) and
hydroxypropyl ceIIquse (HPC)) polyvinyl al cohol and

o " oy




esters, polyglycerized fatty acid,
pol yoxyet hyl ene- pol yoxypr opyl ene bl ock copol yners,
waeooiotsamo fatty acid esters; and m xtures thereof/US1006/024917
at | east one enbodi ment the solubilizer can be
selected from PEG 20-glyceryl stearate (Capmul (r) by
Abi tec), PEG 40 hydrogenated castor oil (Crenophor RH
40(r) by BASF), PEG 6 corn oil (Labraf | (r) by
Gattef osse), lauryl macrogol -32 gl yceride )
the GFGekatellites 4201102 124 pn&d 26 efaysheinystwabanof GRE saglbifes from
gl yceride (Gelucire50/13(r) by Gattefosse),
the GYY dkiOion 1DGhacRevidibd RAAERCDAARr ol (r) PEG360 by
Abitec), propylene glycol oleate (Lutrol (r) by BASF),
[071gIr PhY 'ft\%% @Pl idbiRat apans ePSCRBESX( (bt BhovAiiheCposition-

ropyl ene glycol capryl ate/ caprate (Labrafac(r) by

Gat t.ef osse ceryl :
detergfpitiy Seidn (LY apd AIAR AR pfore R R (R spoyn). alo
Gattefrosse), dycerol nonostearat Capmul (1) .
knovy i { BR) PrOPRSEINED Seuiop: {Th RN ée‘?*?ﬂééﬂ')z%’()w)'b}he
ICl), PEG4 lauryl ether (BrLj30§r).by ICl),. Sucrose .
GPSdestivarvithin (SUALEES 1 &3 may)reesjvecaP  sigsalsdyon ¢he (FSesatellite
nonopal mtate (Sucroesterl5(r) by Gattefosse),
constedlagion €0 hyd eippalp oboxpatmy lpethe 13204 k4.c bifoleydrdr 8 and the
(Lutrol (r) series BASF), polyethylene glycol 660
comMHTcaHs tsé@foat 6f thSALLDI (03 hyy BASHe, whettissinokanunitation
sul fate, Sodi um dodecyl sul phate, D octyl
i i Mﬁomp lonfetdiimAfRati th 108 and
mgn%g r%ﬁ?ﬁ%tﬂ@?@gikﬁ ose, hygggﬁf?ﬂpr%pylce??ﬂ%gge, o
Propyl.ene gl ycal. al gi nat.e. s@di a | at.e j
bascgelE AFE; 4R s E R A e B AL DOHERAR Mclaen Wi
pol yet hyl ene gl ycol . (Carbowax(r). by N
compR1cated S1EBR o ia¢ Wélf@iqﬁa?ﬁ é‘ﬁﬁmgf(y‘@& vig g%g’s GRRgication path
(Vitamn E TPGS(r) by Eastman), and m xtures thereof,
108 knd hasebtetiet 10nhellu AL bRt Widessgleyiseispsiens @ geiiular
be selected from PEG 40 hydrogenated castor oil )
telefitione f@ph RiovRidad @ (wirelbss H2AGHEY, cellpbone, mrbile dgloph@e or mobile
gl yceride (Gelucired44/ 14(r) by Gattefosse) stearoyl
ey 686 i cFemblR] 86viEs ihLAIdEY Dutbyot Girhital as geysonal
phmggé?gggg%rbiﬁgn nnnolayya#égngeenéZdzr) by 1Cl),
digigg%soi%/aggﬁrhﬁ?ﬁ}xpg{ )}%%HSJ’ 3 })utcg}}’ tlv&g-‘)vay radio, trunked radio,

enep ypr opyl'ene’ bl ock "copol ymer

Lutrol (r.) seri F Sodj um.| . :
speciglred FndiiltcRgte Caniha: & “Bor Uk Ao h 0Ty i€ desicable 1o
Carbowax(r) b , .and m xtures thereof. [0255] In
dete(amineemﬁféh zianfe%ab%?g/vnrre ﬁli%eof*ﬂdi% Lii0 VBRY |30 PRe seimidontilctor
controlled rel ease matrix dosage form conprises a
integnaesd] diregitdihbamckip) l@aksd] witlyn dhthwireless dewiee orehBaIpRingfionof
speci al category of excipients that swell rapidly to a
semlich@ecteXingdpiated stitditsn@el, a duipset)doexakwithint the vgirdessodevice,
the tablet. At [ower concentrations, these excipients
Ex R tHS&@fp, &t cAHBE! fia§ iafty aWhaRkiasy ifteyaedrci@bit having a GPS
concentrations above 5 % w w t hese agents can function
recel?ﬁeésa\é\gltalr &%&%@%ﬁf&%@? %&&d&aﬁﬁﬁ%ﬁtﬁﬁﬁ ipet:ﬁﬁ RitepPated circuit

I'X dosage form-~ Accordinig to certaln
.. enbodi ts of the matrix dosage. J.ab th
SIS RANCS aRn i T bR foC BRah B PSP nin the ogi of »
are not limted to: |owsubstituted hyqiﬁéyprogyl .
cellglar | telepbene, nibier dd/GRt 07 i may cwilizgl gs &eliiarg denpieyesgin the

sodi um or cal ci um car boxynet hyl cellul ose, cellul ose
fiber, cross-1linked polyvinyl pyrrolidone,
cross-1linked polyacrylic acid, cross-linked Anberlite
resin, alginates, colloidal magnesium al um num
silicate, corn starch granakes, rice starch granul es,
potato starch granul es, pregel atinised starch, sodi um
car boxymet hyl starch and m xtures thereof. In at |east
one enbodi nent of the matri x dosage forns, the




erosi on take place too slowy, the swelling process of
the polyner is the primary process controlling the

walewg/orsgbease (since the drug will diffuse froPeT/li82006/024917

swol | en pol yner before the polynmer erodes). In this
situation, non-zero order release kinetics can result.
As a result, theadm nistration of a highly sol uble
pharmaceuti cal agent requires a relatively rapidly
swel | i ng and eroding excipient. To use such a materi al
comrhenipitivheetion that opexateshatciny wadid fregsencyd¥REP) taod uglisiag any
require a large matrix. To overcone this difficulty, a
transHRGEH hesRe BRILIIRE FuthoMikiited thb CEMA) QIIVIAL-DROOTTVEHITEMA,

can be used with a less rapidly swelling and eroding

ToMEL! MBRIA, {60 1AUES BRfetobthe WL A@fRram§ ofibiddien or

MRt T X 1’ncredses as the matrix erodes. This exposes

nor e I r. resulting in r swelling and
ex“%ﬁ‘%’s‘?ﬁﬁe%?atnﬁglsﬁlé’flf@? Sifn ﬁ@{a}? ﬁag%lﬁz@ére This type of

matri x can al so. be used with very highl ol ubl
[072pBHGres 52 Piosk Cingani o1 o SraIc rn Biersigion of thg ALCD

Kinetics. [0263] In at |east one other enbodinent of .
102 sHoevn inVRIGL il o The A4/ 3P Ge 2uigcludpsehesh ajeppatynicatien seqhion

achi eved by controlling the surface area of the matrix
200 dad agsitivhretdiatination ex@iome2D2 0The esielass chienmwatien s¢ation

allowed to diffuse into a polymer matrix conposition
200 ZPiRIERN a Tll e}%§&¢sbiﬁ% qbBtprNesttivhqRot Heowrs)| thats perfarings the

i s“governed or controlled by erosion of a constant

Sukla Y | oplldtiBhdGhdt Raf "BEkEe tHabireless
po L TERIEER Pk RO bopl i bl Bep e Loy

e € polyner trix conmposition Is e

redom_nant rel ease nechani s it 4 | pf.u
wanfie et GEOR e TRETEL CoprisFchy B L 102 woud
properties that ensures that the_diffusion, rate .of .
incliget o P 96607 HAILPS R FRRESeRYEr c CTRSCRISHH OB ctermination section
substantially corresponds to the dissolution rate of
202 fiwdudes layGRS revaiver 204cgvnmiwmgawt¢lhtedrwmlswaé 80¢ from a GPS
medi um Thus, by adjusting the nature and anmount of
sateB@A&drstalianos 110 Thepgitonrdetermitation seciquo(i2tmayalso mshule a
order release nechani smcan be achieved. The
non-?ﬁ‘%j Qedive@NSapaPR! QY $&keRfiy GRAIEES i10cAioa haidingalifeindtidat as
at |l east one’surface is exposed to the aqueous medi um
descglg)%gtrlge%l(?vg.s urfac osnﬂ)i-(?ete%gl%i@ﬁt liby mn?éﬁﬁhsoﬂle position

d surfiace area during erosion. In the present
cont.ext_ controll syr area rel ates
comppiaigp SURFHANS éoﬂ ﬁg%é’;t(é?g@% y |ycg]|%fg§at§}geg%c%813w1l Pt the
the shape of the coat of the unjt dosage syste I
compRyni¢RsPR SECRIMBOR Witk they of @moamopcdsrer%n@ﬁen 5Fé¥}(qqe£oz, the

cylindrical formcan have one or nore tapered ends in
ALODAE) pmviltes reasmajpvserivice rsystemp: thae of @i wirelessr égviges guch as
period. Accordingly, these enbodi nents provide a
celliBt herbphetie GeRid| ddnghat hef e e@B® mheiaehupr povale dahtion
I nto an aqueous nedi um by erosion of at |east one

inforthbfiGE 6f Hle ATRIRIGRCRUS iaﬁﬁ!eciféﬁbﬂn%g‘;}{ois@ BKiflGAYRY el 3D tHat Jhis

a matrix conposition conprising a polynmer or a

. .m xture of. pol yner [ :

ntegiio8n :B“PX}?&( c%ér o@mgr@%{)?%@%ﬁ{g?ﬁﬁ%@b@?{ al @58 g the E911
acceptabl e excipients, and (Li) a coating.paving at

reqm&;gqntﬁ)ﬂ%t%s E@E‘?rﬁ]ggmcﬁtém’a{:"%ﬁ’éss a&gggfgce of said
matri x, the coating conprising: (a) a first cellul ose
derivative which has thernoplastic properties and
which is substantially insoluble in the agueous nedi um
in which the conposition is to be used, and atl east
one of (b) a second cellul ose derivative which is
sol uble or dispersible in water, (c) optionally a
pl asticizer, and (d) a fill2&r, the nethod conprising
adj usting the concentration and/or the nature of the
ingredients making up the matrix conposition in such a
manner that the diffusion rate of the agueous medi um

. .
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diffusion rate for the less swellable polyner. It is
this general difference in rates of diffusion between

wo b@7/i879¢ and second pol yners whi ch control s POBEUSBENE024917

of drug release and allows the systemto approach zero
order drug delivery over the drug release period. In
at | east one enbodi nent, pectin and HPMC are present
as the nore swellable polymers in ratios of is between
- 2:7 and 4:5, and gelatin is present as the |ess
[073F Withabtte ADCYNED2, of,0iratively abetiveers ALAHR 162 laad an external
enbodi ment of the invention there is provided a _
acce%gx[p}I gﬁ)lt lsREwhE tEAIE DAL, conGfiFEest]dnk diRtveespthe Somynunication
upr opi on hydrobrom de i ncorporated within a
Donmagenegys X HrittoRY sBlfRCt by aRUNYISceOf aThese
s“mP%gggstf%ﬂp&ﬁgﬁg%§%g2§+ng opﬁbsing mettabilﬁ%y
characteristics

wh ' t i )
comSRREESA WL HRDRES Pl s 87 RS SoRPLIRlo Seton 200
t owar ds hydrophaobicity and_the_ot her, polynmer(s) is .
‘o thepestier THHBIGSROTENPRCDS 4 WBITOLY Ebnatiiyon o serd

towards hydrophilicity. In at |east one enbodi nent the
compohicatonsdarko?e ant hardware dmen Al but ethee AesnepdRps ARy be used
hydr ophobicity is ethylcellulose (EC) whereas the
also Pde¢ifed. denonstrating a stronger tendency towards
hydrophilicity is hydroxyethyl cellul ose (HEC) and/or
[0742% glkfs%y&gﬂmé tHEdIh &t dtieh @8&idnHHbahnd tHdrpositivtisdseriination
Vi

vice of the present invention can be provided as
sectfpepng {7 ARGeDE APk BRTert: BRG] Moty In
iated with lly. i t ed. nedj t :
suc ip G5 aSTEPHEBRITHATVRET ST ig gy o Dfes By piterask

accordance with at |east_one enbodi nent is _a nEthqulf
comprmigatiepaitich geriai dptaciEansirs, sHeh @33Ry §iMe g HEAUcHey tpsters

the bupropion salt, the nmethod conprising bl endin
betvieprthe comntupilatibn sedtive 200tandShe pesiieupierEaien S%?%OH 202,

hydrophill'ic polynmer, and 1%to 25% by wei ght of
would iR piebhsrdeaky ks 208 ibng wwmild did éntpimat rtacéet ¢icitry or,

exci pients, surface active agents and | ubricants,
potegﬁiaﬂ#',lrﬁ)t D8 Rl B G 8ired ddpeddhy BA kiR Gralt design.

I sopt'opyl al cohol, drying the granular m xture,

11 the drje 1 %t ur [ t990 70%h; e is
(0735, 11, fﬁeﬁg{(agﬂ;@pﬁf 3 Finpl 18 EG0] LP IR 19007k ur

ose, Ing a lubricant an
optignally a i dant .and coO Si h r S Nt

o R g R ARSI A SR s
astroi ntesti nal encasenent .or_ a pharnmac i.cal ] .

ottt @rthe ALEIABOS [TomRS ImPHHAAIRB: Ol esRolggption

the present invention, a swellable matrix dosage form,
servisespr By italéng iadvatagehoft low ¢nspriowi rawesahighi perigrmpraesand high
in a polyneric matrix that is water-swell abl erather
acchfi@) GPS Rb¥ivhy tha phe Wireless e ofkaonanuicaginorerviegsethe At CS
IS Substantially slower than its swelling rate, and

300 HBlideE DR dAHREGRInABaISBlukioRS i ANCDY302. The ALCS
d usi ofrr. e rate of diffusion of the bupropion salt

t of t |l abi t] I -
sof s M R B S B e e, s

pol ynmer used _in the tri.x, an by the choice, of )
autERTRRUS @Pdmﬁgﬁtneworg%é&e&owﬁ% %%‘HS’X%‘{KEFF%‘W B
is conprised of a relatively high nol ecul ar i ght
aidpy mode, nmrmddsm@p@mwg@lsmgm mpgesat Tih@\:g%%gn%oo also
enbodi nent the swellable matrix swells upon ingestion
to a size that is at least twice its unswelled vol une,
and that pronotes gastric retention during the fed
node. Upon swelling, the swellable matri x can al so
convert over a prolonged pe#iod of tine froma gl assy
polymer to a polymer that is rubbery in consistency,
or froma crystalline polynmer to a rubbery one. The
penetrating fluid then causes rel ease of the bupropion

R R




Coagul ant, nol ecular weight 5 mllion, and grade WBR
303, nolecular weight 7 mllion, both products of

wQnioan1$2a0 bi de Chemi cal s and Pl astics Conpany POT/USTNNG/024917

Danbury, Conn., USA. M xtures thereof are operable.
[0278] Pol ysaccharide guns, both natural and nodified
(sem -synthetic) can be used in the swellable matrix
enbodi ments of the present invention. Non-limting
exanpl es include dextran, xanthan gum gellan gum

accMRmadat@l ) Wil e 98nyirded BininuhRatiéhacdvblogies aicluding
| east one enbodi nent the pol ysaccharide gumis xanthan

CD dﬂy}%&@%ﬁﬁgﬁﬁ%g%mr ylic acids that can be

usédin t tTices of the present

07810 RS el YRR PR BT the PR G Gy 300y
incl PRSI A GBS0 1P ARG 4Bt TR RtipBe GBS saclits

those with a viscosity ranging from4,000 to 40,000
304dlbstterioi Basthf rbith thoAbgRdistheiongluiens BPSIsesiver, a basestation
Non-limting exanples of suitable crosslinked
306pe lgyalocagion ¢seavér)l serivive lcanter FVTRB@EGlocatjorNFdgapplieatiodi73 110Pand
974P and 934P (BFGoodrich Co., Specialty Polymers and
a PUHIRWakdty Anavé’nn% rbiaversne:) $ip. 0, USA). Further
exanpl es of suitable crosslinked polyacrylic acids
hn € 1 dansifits GPredd §pect
0711 2 R RE Sp SRR 1R GES St tansti By 8 Fpestpom

ates e copol yners av om

. ' rocessin r.por.ati Vi rin L.owa,  US
sigPlo RO e Eee BT Pe A AR e Shep SRR pgT dps. For
these polyners can_cause the dr_gcontainin swel | abl e
easorf fuSRaH feoPUpRIcS, 1hh Qthe GES, saiplh c§4%¢ PPk CHh {HPWEYE, piher
ingress of water in order to achieve a size that can
GP9 eatelbitesiatrodiré transmttgrgovignats thktame faseived by dee ALEDN 2 and the

fed node. These qualities also cause the swell able
geolthtidrC 8&véro3 (8 Cc dithesALOPe3 (2, raskives sipomyy enteghr @griald Al ehe
to peristalsis and further pronotes their retention in

GP$ h6cete? TR GHe ATHED rhease chRbsteOthe Foulioh ' SMBEALCD 302 in a
.swellable matrix is primarily dependent upon the rate

Umg%l gﬁofyﬁ%ggﬁb?gggg%Pthe rate at which the drug

ssolves an romthe swollen polyner, which

' urn is..rel t he ug concentration.n the
078hefuBres i AL COAC S Bl el it ehdi®s14,or
~ dissolve very slowy in gastric fluid, the swellable
is paitahls torapeRike mienplssTromy snqugh $RP eitsllitps oiN2r toyauiopempusly

a substantial period of time, for exanple in many
conppie sheapoditées bf GBVARLGID PO fiemady stilbbe rableBsehmuhisate with

dosi ng period. The particles will then slowy dissolve
bas@dtatileC 80P 04 signalmpht 816li sipothiy eample, dec bagestation 306 may

may not, occur until 24 hours or nore after the

corhMbFRAE dnfdATARG:, RES JiSthICTRS 65 thedALODUMN. to h1IBRSthe FAXTS 302
conpl ete dissolution or deconposition will occur

to \ﬁ/;mﬂﬁgﬁtré &9 159%1%% h A'l'ie?‘nﬁfvte fié}g e?aggﬁght% @»%i qu% &o%ﬁﬁlulicate

0
eranmount of pol yner rel e drug can vary,

. dependi on t u el ease rate _desired on .t he
infoyglagnar Bomy Deehiddl 507 v Bt e uas o englS RaplqHa, e
be present in the fornulation. The amount of polynmer
gealpaation yverdUS topemnits fsipostion s e ALGIAP0F e Kothe bpsstgrion
the drug within the swellable matri x one hour after

306 gessfeoing mforimtion $6 the ACDH®2gasdlowahé AL 302 ho compute
certain enbodi nents, the anount of polyner is such
that at |east 50% of the drug remains in the matrix
one hour after ingestion; in other enbodi nents at
| east 60% and in still other enbodi nents at | east
80% of the drug remains insthe swellable matri x one
hour after ingestion. In certain enbodi nents the drug
will be substantially all released fromthe swell able
matrix within ten hours; and in other enbodi nents

Y o, .



be prepared by various conventional m xing,
comm nution and fabrication techniques readily
wappanesTot o t hose skilled in the chem stry of PAI/U§2006/024917
formul ati ons. Exanpl es of such techni ques include: (1)
Di rect conpression, using appropriate punches and
di es, such as those available fromElizabeth Carbide
Di e Conpany, Inc., MKeesport, Pa., USA;, the punches
. and dies are fitted to a suitable rotary tableting
1ts pesiticn, the groeess tih knBming ab eivtiress-aidsilnGP8;"simtletasdatleen the
Auto Press machine, with either 15, 18 or 22 stations,
baseatatiom 386 Itambbfersf infimmatioz floet theHAL.ED BOE N giel QORIcatidh Server
North Huntington, Pa., USA; (2) Injection or
308 dorheasedloRnticDbeHAMB085ioNEbnEits AR Fosi ST ﬁifet AEED 902 it is
conpression unit, such as those available from

knovwh 96 H{ERabk- M -RGESEr Pl astics Machinery Division,
Bat avia, Ohio, Ugﬁy; (3) Granul ation foll owed by

0 ession:. and (4) Extrusion jn the fqorm of past e
(079 TR RtioR "fevih, STt b arblacaton e hgbhlso
[0289] In_.regards to the swellable matrices of the
comgynIca Wlﬂ\/@%t&e@ﬁpatwphpﬁmp?al& Vi signaly 31%yeand voish PSAP

direct conpression, the addition of |ubricants can be
312 win sigeals 344 Tbesstsignads 3 Hpand 320 may qithend eiapwiseless fidkaver
and to prevent capping of the mcroparticle (breaking
may bkfthrofiglathedartd-lme wefephdiee mdwbikadrotherher-5R6d REGSSL € 1S
relieved. Non-limting exanples of suitable |ubricants
080} NThe de IBRANEEAY MCRIIB 8 tnajéid tehatil f
ot 3% by e oo R e S A B AP 12D
tobx %, ' ol romx), . )
302 IR 2 BTl BB, Pt g ecolocaton
ro ated _and.refined triglycerides of stearic and
soft e RO I8l n SRy BEostiPu RO PEOBIEIGemS the
b at.Ie?ié,,ne enbadi ment at 2% by weight). Additiona
aseauei(ghY’y S8 ipEagmetae avhithh areddssodie mefiaialnforntagion
and reduce adherence. [0290] Certain enbodi ments of
transferanephanismpinsl the PEAPSE 2afr thdrgeoprcatiemtnd appichtian3 gy stem,
find utility when adm nistered to a subject who is in

whichheaydingist the gedlbedtion hetveak sefveses.ed to as the
post prandi al or "fed" node). The postprandial node is

B R e
e BB W 3. oV R o5 B AL SRS

or gastric

0291] The controlled r se matrices of the present
pseuf SR et ot (RS FEGDp TEoRBas kv 208 A
.art such as those described in the patents |isted
Senagbﬁ%m(u@!c@t}owshﬂéi eft Sthess communications atipk.e pérfaams the
met hod of manufacturing controlled rel ease matrices is
commphicatipus hebiesn thé cammiunication Gestioai anidnije tpositibtHdleRphation
sal t, hydrophobic polyner(s), hydrophilic rolyner(s),
sectiam andptolieeeibn yf RarbiwadGines PhyBe @128d to RAGnAt HGhals between
exci pient(s) as described above. O her exanpl es of
the tW8 k& @das of manufacturing controll ed rel ease matrices
i nclude wet granul ation, dry granulation (e.qg.

10826, 89 Shedler ShoASRRRFbRRTS? of dilemaiion  Goebpnd-toend
on SR AL AL B At

conbi ning the bupropion salt and a hydrophobic fusible
conmponent and/or a diluent, optionally with a rel ease
nodi fyi ng agent including a water soluble fusible
material or a particulate soluble or insoluble organic
or inorganic material. Exanples of potenti al

hydr ophobi ¢ fusi bl e conponents include hydrophobi c

mat eri al s such as natural or synthetic waxes or oils
(e.g., hydrogenated vegetable oil, hydrogenated castor

-~
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1:20 in Eudragit(r) RL and 1:40 in Eudragit(r) RS. The
mean nol ecul ar wei ght is 150, 000. The code
wale®r@msabo ons RL (hi gh perneability) and RS (| p@a/US2006/024917
perneability) refer to the perneability properties of
these agents. Eudragit(r) RL/RS m xtures are insoluble
in water and in digestive fluids. However, coatings
formed fromthe same are swellabl e and perneable in
aqueous sol utions and digestive fluids. Eudragit(r)
signels/4R8 fuors §EtSssatatiste epnsdlatioheids. dhetATeCP KOS émiludes a position-
i nvention can be m xed together in any desired ratio
determirRkidRr séddiod! UDBBhE}iNg OBt @RS arebdfére JIBEKI (M6 Cs%tvhzgand
havi ng a desirable drug dissolution profile. Desirable
- LodoLed f; | & i b aj
conﬁﬁﬁﬁéal‘ﬁoh SbeliS 936 Ghali . @p 18050t ?I(I;})t ﬁlog}gfs &&ﬁgi%%%gy, for

exanpl e, froma retardant coating derived”’from

Eudr agi : :00% Fudragit (r) RL.with 50% )
exaipffl AR B 1igh i OB CRy ke coiop g apmmunicates
. dragi.t(r) RS, . [0301] I n other enbodi nments of the
with, Bases ﬁa%éi@ewwél 0 ¢aiest With s aHy Suery Ay vigdhe tsellular
an acrylic Eglyner which is cationic in character
andien s eellWar/landrbeded| detephooehyletwaskhadby| atfheandsieutsekr 416
met hacrylic acid esters (such as Eudragit(r) E,
compomietesi with thespealokatiinesefved Al RahatihapphivdtionP® via land-based
hydr ophobi ¢ acrylic polymer coatings of the present

or WiV hetwdries Bypi dally hsihg T/ HdgrofbBRUt r al _copol yner
based on poly (nmeth)acrylates, such as Eudragit(r) NE

[osi[l’\'%%e@f’ﬁ §1§n§1§.t4% 2a§e ﬂ%ﬁ{eg'c%ae gé{fe{s'o%%i%refn%é’ RR Lég% 422

Phar ma. Eudr agi t _ _ I'ms "are 1 nso
that e POaca ARG el Generelhtan b RELoG o frss g thg GPS

. _dosage form the taste masking_polyner is a dispersion

signgls %)%1 y TReerjaciad data such astime Iﬁ’@f’%&cﬁ?ﬂ“&@@) efe. Jis sent to a
(Kol licoat(r)EWMM 30 D, BASF). [0303] In other

GP o gentend2d, &1 alliod thea®©PS satgBitegio tho GRS cohstellamnet06. When
maski ng pol yner can be a polyvinyl acetate stabilized

needaid] thepeblocatio geyver dll § dotatadula Soei henGRRIdath centéd Aefor use
such as Kol licoat(r) SR30D (BASF). [0304] O her taste

by tHEIC 400! XiftPirinstfiRthé Mafal® tHBIATLOD AR3AFENE -
¥ Fnel ude hydr oxypr opyl cel | ul ose ( HPO) ppRcation 420.

(
| : 0S€e : . . .
he A KARE A5 DL SBLAALOREEI U 6 i ot nd e
e i caci.al/ vi nvyl me | et her | ei.c.anhydri de;
SewgfeJ?QC{ B8 e B b fedef 3"@5?‘88&9??6%%-
el 1 ul ose; pol yvi nvyl al cohal ; nitrocel |l ul ose;
WS“EoRF\PP g B dovirelsisyistwonkdietnggrspd spchysagelluten RIS fwpgvay
shel lac; wax and m xtures thereof. [0305] The
pagingsPeecirdigkd Mpbiledtading € ‘SR Shap Meseiging SehacaiSM S dsetc.
fromone or nore organic or aqueous sol vent sol utions

the giysiubjeplsmentstion 6f the AlEES 10®ARyY 8ABEOFbIRERL hbwhlig the FIGs
matri x dosage fornms the organic solvents that can be

3 andSIEFIGR 330l Vark S ilAHa8vEPRIFLIE EHRLLAYS A %{@éﬁ@r&ﬁﬁt the

or nore of acetone, |ower alcohol s’ 'such as ethanol,

[ 0 I p.xtures,. chlorj
oo B8 BERREALES 00§ BRY WIRASh Rty Flne 4o e Flg may
trices .of .the invention w.th a_tastenmasking coating
be wiftaed HAB RO RS YR e (e SBdine (lRapRRD A dapal dree
processing, such as fluidized bed coating devices. The
netwosks, ey, wighowhdenagiingdEam thpsscapppf thd presentriaventioni ces can
contain ingredients other than the cellulosic
pol ynmers. One or nore colorants, flavorants,
sweet eners, can al so be used in the taste-nmasking
coating. [0306] In sone enbodinments of the matrix
dosage forns a pore forner 2¢an be included into the
taste nasking coat in order to influence the rate of
rel ease of bupropi on hydrobrom de fromthe matrix. In
ot her enbodi nents, a pore forner is not included in

. o o, o Y o s




grapefruit, and fruit essences, including apple, pear,
peach, grape, strawberry, raspberry, cherry, plum

w@Roeapbe, apricot, or other fruit flavors. CQOEUS2006/024917

useful flavorants include al dehydes and esters, such

as benzal dehyde (cherry, alnond); citral, i.e.,
al pha-citral (lenon, line); neral, i.e., beta-citral
(lemon, linme); decanal (orange, |enon); al dehyde C-8

(citrus fruits); aldehyde C-9(citrus fruits); al dehyde

[085%3- F2G( i fifusgatbs uhéthisr, etamiplé ol igpiumatitihess WLCGH 50md)The
, 6-di met hyl octanal (green fruit); 2-dodenal (citrus

ALCRBIGLEDR)ves rrgﬁé WoR8ls 10Tl i cddiellatib® -SOE.OEF_%%]ALCD 506

weet eners that Can be used in the taste-nmasking

coati.ng of certai.n enbodi f I a

may 3N Pt B R PR S e 4 Gt R e e
. sugar, fructose, d m. xt s .t her eof en, nat _uysed

cleis Sepofuf 1110y J00 SaCRriEPoh S (A6 FRVTUD S (8, SEoERY be
~as sodium salt; dipeptide sweeteners such as .
incladndaintthersomuiunication estien fé4 ¢ SrpsuAlES Y10y sgrvems 1 ig usually

St eva Rebaudi ana (Stevioside); chloro derivatives or
known s adéhis seergSsiseedt wilbset;haze thesagmrcapdbibties| of seveh(ias the

sorbitol, mannitol, xylitol, and the like. Also

com@fUH: &%iBh adetor 48 0 YdécaBed ah UGS tAr ChhehywdICH poatadizen GPS
the synthetic sweeteners such as

refe%ng’é gé% ?ggtagagér?%’flegéﬁ/% ;s#gngls 300 X@dh1 GES I36)14s’te|1%ation 504, and

y the potassium sa

sors Btk fnal dern B RO nERph My ded R erer
520, Ve 0ot 0F SRRDU Bt BUEHCAPLP S0 apiabpes sarver S10

exci pi ents such as lubricants, emulsif ers, .
to teanstint ftea ditadaglgend SorthpbetwesrethecGR seation\idatand phignt H8. The
i ke. [0314] Lubricants can be included to help reduce
ALES i500 iatlows fforcsoaiecaiding idafac esch dis rephemenin 6 be storddrig theTABCD
| ubricants that can be used in the taste maski ng coat
5060k tHeRriRF 856 Bhd {HRN PRIvidMA th B didat $08 orfd@naat | i mited
to adi pic acid, magnesium stearate, cal cium stearate,
zinc stearate, calciumsilicate, magnesiumsilicate,
hydr ogenat ed vegetabl e oils, sodium chloride,

) L RO rat e,
tal c, yet iyt ene gt ycot, —sodt tht betrzoate, —sodi um
lauryl sulfate, magnesium |l auryl sulfate, sodiym )

[086]; A Jescribedhabave, theiAdHeS may degipersts ,mvs{a 9refﬂam9<§esaiepa1dmg

esters such as glyceryl behenate, (i.e.

on @ompnbarodf] vagigblesSsushr asOsignal( strgngtmaperater {nteryautioandype of
m xtures thereof. In at |east one enbodi nent, the

servitddrdesized of sequested; tpetfofmante rapevtaionest,sBIrER of afielv seconds
tal c. Conbi nations of these |ubricants are operable.

vs. TeAS of RohdaBlc. CaR o%@x%ﬂo@@f RlcB$60He ik BesRAbaIBIG. Of from
1% to 100% by wei ght of the polynmer dry weight in the
taste masking coat. For exanple, in certain
enbodi ments wherein the taste masking polyner is

Eudragi t (r) NE30OD or _Eudra it(l\/rl NE40D ( Rohm Anerica

LLC) together with aﬁ%@%ﬁ!—r—@%ore former, the

| ubricant is present in an _anmount of from 1% tao 30% by
[087k | IgmGP&stemﬁcm wede, theyGRR; igreiver AT dhe @S@%@&FGH@W@éOH

from2%to 20% and in still other enbodi ments at 10%
sectign wWecathd f thdreAh@Dr i394t apdratesrainkepapdensht fibmy thei gliteless

I n anot her enbodi nent where the taste nmaski ng pol yner

is ethylcellulose (Ethocel (tm PR OO PR45, PR20, PR O

or PR7 polyner, or a mxture thereof), the |ubricant

can be present in an amount of from 10%to 100% by

wei ght of the matrix tastenBsking coat dry weight; in

anot her enbodi mrent from 20%to 80% and in still

anot her enbodi nents at 50% by wei ght of the matrix

taste masking coat dry weight. In other enbodi nents,

. o o o Y



Cal ci um phosphat e dehydrate 9.5% by wei ght of the
matri x ATMJL(tm 84S 20.0% by wei ght of the matrix

wd@ pwnoistpd tri gl yceri des) Magnesi um st ear at e OPGRAIB3006/024917

wei ght of the matrix [0322] Preparation of the matrix
formul ati on can be as follows: Conbine the drug, a
portion of each HPMC, cal ci um phosphate and Atnul 84S
in a planetary mxer and dry mx for 15 minutes. Add a
solution of the remminder of the HPMC in water to the

commimieationk inkavark that gy inuignal-comyamnicatiers with tho1di(le 404 paghe
the wet material through a screen to nmake the

basedt@fon 306 Undosi@mlipat 316, UMtief pasitioaideterfninatian seetioa acquitesrthe
drying) and dry in an oven at 400C for 24 hours. MII

GPS siafdrd18d a8 8RR %hd El?@élgblaﬁtd:&étéﬁﬁhé iteKlobttdn, ofkhé WEED
forward, and collect the material in a mxer. Add the

s04. O Botf REER LRGN efich oG RPLSHETOpT Sengy a14 for
£ 0323], In.at. | . di th
weciGig pibiif Qepret BALERRTHaEe CBp AT ST Boy B AT obigp 41.CP
and su port%flatfornl Preparation of the deposit-core

304 isaniliped iaterpadly tolee ABEBLEY4: - cores can be prepared using
the followng materials in the stated quantities:
Bupr opi on HBr 45. Qg hydr oxypropyl net hyl cel | ul ose
(met hocel K | OOM Col orcon) 35.0 g mannitol 10.0 g
et hyl cel | ul ose (hi ghuvdscmsig MoBBH) 3. 759 3.75 ¢
magnesi um stearate 1.0 g 5:1 et hanol - chl or of orm

[osspﬁniﬁ P8 - reorfonibus [ﬁééé]meTB@sitlb&pbgﬁieonLUB 304 igTbosBslited in a

timately with the mannitol an

RN SPHL TP 658 B8 50148 By Tlon
o AL SRS 80 5 e 0L 8 ffrictn

honogeneous mass is forced through an 800 m cron
netwogkse eHowgvers instead afatilizingobe deteraingd aositigneofiihe SH-GR 304
passed through a 420 m cron screen. The honbgeneous
interpaltoUARCE 31, an rieel GPS-anitorednons tthodeh ¢harAg 2% Bdriransmits the
stearate and then conpressed usi ng concavepunches of
detefthMEB bB4itidn BTk AUCDS3 04fback ko teloenrBuritgtious neigrosk (e.g., the
pressure of 3000 kg/cnR to obtain cylindrica

geoltgﬁeﬁf?)ﬁi LerGQT 86 ,\2’%1 PliceRsY Stobages 1832R1) @lﬁ@hgl? ahé QpirQbss

e support-p orm can be as follows;” The

suppor.t-pl atform can be applied by coating one or both
cmnﬁﬁgﬁ@ﬁW$§§%ﬁ%%és of the deposit-core with a sol ution

of 159 | owperneability acrylic-methacrylic copol yner

(Eudragit RS Rohm Pharma) in methylene chloride of a

quantity to make up to 100 ml. Thereafter 0.3 m of

said solution is aSﬁﬂE@EﬁﬁﬂDE%bﬁlﬁhse to be covered,

taking care to protect the lateral core surface. The
[089y A @ifferent hivda off bpedtivh by be piplesiented TinregAG@h8 300 sarh that

pol yneric material deposited is sufficient to keep the

the SpésitidnidRerhlihafoh eetidi0 fhr ansf ALCH 03@5] ufilizedt theeawireless
ohe enbodi nent, the matrix fornmul ation is a PEO based

ol SRR 0 10 GRS BuBu AL bBosion
e GRBEE S 5t Y SRR D 63, an

Magnesi um Stearate 1% [ 0327] Preparati,on of the%gE?

navigabien) fumstiens. matSuck ABIORDAEN GRCWERs palmagag opf oypd-almanac
Exci pients dry blended in an appropriate m xer and
conpressed into tablets using conventional apparatus.
Mul ti particulates Mcroparticles [0328] In certain
enbodi nents of the present invention, a
nmul ti particul ate system i s2provi ded which contains
multiple mcroparticles each containing an effective
anount of a bupropion salt and at | east one
pharmaceutical ly acceptable excipient. In at |east one

Y T L
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[0333] The drug-containing mcroparticles of the
present invention can also be nade by, for exanple, a

wa@phenostveat i on process. One met hod of nmanuf acPOT/URL06/024917

the drug-containing mcroparticles is the applicant's
proprietary CEFORMtm (Centrifugally Extruded &
Fornmed M crospheres/ M croparticles) technol ogy, which
is the sinultaneous use of flash heat and centrifuga
force, using proprietary designed equi pnent, to

infomMMOR! tcodfs¥ PONGIRT iANSaHSBn,| DoBplt CdRDaid-vithe GRS  satellite
uni form si ze and shape. The production of

e L o el EhAE (o ¥iain b
posiGhi AR el BelRorc B A oV et 45hR (< itRain by
Pat ent, No , 683, 720Q.. Thi s tent. deals . with the .
anclfyfy B tdoh OF AR PO Ses BergPS e s BHRY o ol A va
__containing one or npre active drugs L&gform e
aid theQBPFIrASHY e )in rAcapisition; payigation, @3%&@0 Bt h>¥¢esituations may
CEFORM 't m) technol ogy, the processing of the )
occutrwigpnctbe tAJiGTD 1392 hias dpaited vlewsofothe tsky qsreagaeftacquire enough
invention is carried out in a continuous fashion,
GPSMighAP ynatsPéwen, Beemsbeahe XLEDBUD ®xdo¢kied i otherwiseduriahteoto
a spinning "mcrosphere head", also termed as a
acquird’ R BPISZ LE1ifeE&i8nals, T BE cHhnfdt OpiReHe P8 Usateies becsuse of
nmul ti-aperture production unit, spins on its axis and
IS, heat y i . T b
ol SR PEREERToLE Fuck HEhiond B 140 b8 Rgated by e wser
head wi th an aut omated feeder. erial ve i
condiGaped A5G4 BYGH O BT WOV B B9 kS et e e LED
located in the rimof the head, heat the natenifl. .
302 Mher wisadesitss e very eshogr FEEF widhat #iditienal agtwask dpfogmation is
exits the head, which are then cool ed by convection as
incltdheelyinfiied GP$ oalttletitrofor dmeredsed hecukcyy apdheriredsenehanber .
The product is then collected and stored in suitable
[090) CXhi¢ctPS-aBtkidn aided appfoatiutiiffeed fromi the GHS-hdteotly pasriaadso
'evel s of excipient(s) control mcroparticle

callgd %e{xét%Sﬁ( NG RdAR08P REbitel 'liYeratﬁfé? {28512 a8 bBRALO &Y theaBHS-

I ssolution rate. One advantage of such a process is

that .the m croparti cl. e . gore]l .
netyold dcd o Ble g T Rl BAgt SR W BRAAR, obtein
sol vents, [ 0335]. There are at, | east two r.oache
the pasitipe areé%ajﬁﬂeé #@H&?@@nd}eﬁfg@%ﬁf’%‘% %hr?gAﬂ?@r Ay f"%“iﬁg ghle
using the CEFORM process: (i) the encapsul ation .
GP Smpiveak herdnelagnirpachy predisensped in Kappneprepnot dstarmane the position
encapsul ati on approach, the process is conducted bel ow
of 4 heobikl dévige palelyt usfg tthe GRUdgnfofihaicaf acqujred Hgom outside the
exci pients are designed to nelt and entrain the drug
wirflgsd h&iwesk, Wecdss Sthe dsttioaugdicitl inapedény asideoof diemwireless
m croparticles. The resulting mcroparticles contain

net%vgﬁ(oa?'iﬁégoasés@atiohsin%ﬁcjl ¥Einthalg creseenti al Iy envel oped

as an intimate matrix with the resolidified

| Di ts. t - |t t i
1098 RGP RS et PRt S e biBe B Rpdf rcs
30 s m BT BBRTLRS Car Dot apm e P S ORERgts Sde,

m xture exits the head and forns m croparticles, which
or athed madest hese tha linitialoacqhisitient hasheot made dbe IGRS-nefiop; aided

where they are collected. [0336] In at |east one
mo@ehadi sehifectihee ofritler A4S 300 edlows domitreu fracking, exlg.u sontgnuous

t he encapsul ati on approach. In the encapsul ation

approach the excipient(s) which are chosen have a

| ower nelting point than the drug with which they wll

be conbi ned. Therefore the spheronizing process can be

perforned at | ower tenperat3dres, than the nelting

poi nt of the drug. As a result, this can reduce the

ri sk of polynmeric interconversion, which can occur

when using processing tenperatures close to the

F A/~




to be those conmpounds having an HLB val ue greater than

10, as well as anionic, cationic, or zwitterionic
wa@eopoustdes for which the HLB scale is not genepalt/ig2006/024917

applicable. Simlarly, lipophilic surfactants can be

conpounds having an HLB val ue | ess than 10. [0343] It

shoul d be appreciated that the HLB val ue of a

surfactant is nerely a rough guide generally used to

enabl e formul ation of industrial, pharmaceutical and

upd &8 SFBédr HoSifibh & B \Gone O GPFRAN ohdHRIstrad e ¢ (GHSAGhddil Ghe mode
i ncl udi ng several polyethoxylated surfactants, it has

evelg wgﬂ{jﬁ %ag %gxg}d?ﬁ{egﬁL Bl“h\éB(bP@-iﬁﬁﬂﬁk didi&&s ar@ﬂltot%ﬁggﬁ?ﬁr%ﬁer

ependi ng upon the enpirical ne

opiGgIR R e Ses 3 1S5RS chl e by Bk e Subscpden BUSHEY
1098 e vosly A1des e P EApY WLt (HRaRREfipn of the

surfactants, BASF Corp.), the HLB val ues may not
GPSisignalaneveakrsigniabenvironmentsu Ongeythi 1S sipeatiit agquirad. the GPS
of the conmpounds. Finally, conmercial surfactant
recaive@difcthe AIED @O ds ahpaplenof trpcking ¢loarpBE redte]litb 304 awithout aid
often conpl ex m xtures of conpounds, and the HLB val ue

frorh SROKLRAH. OThAGPB Lotk HssiSRIRRGHY O MRASIER requides Wich@rk
be characteristic of the comrercial product of which

to atg%gn%rfgl:%g@gg r}gcreg\%a '581%1:'18&1& 9%%9 ot trac%ﬁé ﬁg&gges as, well as for

cts having the sanme pr sur f act ant
conponent can, and typically do, have differentHLB
acqYSieBs. I n addition, a certain anount of |ot-to-I ot
variability is expected even for a single comercia
surfactant product. Keeping these inherent

difficulties in mnd, and using HLB val ues as a gui de,
one skilled in the NETWORKsBASERAVIDDE| dent i fy

surfactants having suitable hydrophilicity or

[093]i paptbtivorkitaged afodesaay misohise ptikseinfori sitwetidrisowherashe GPS
descri bed herein. [0344] Solubility enhancers can be

rec@Pd ShbRedcaNt DY GPYIseerda WSesuch, BRAATBDEYYI §akompletely
conposi tions. Suitable surfactants can be anionic,

ni c, ] [ C - u rfactant s,
aepERSnp b f il Bt b 15 PraB i bRiching
. .Cclasses detailed jn Tahl,es 81-98_herein. . The HL .
infGTHRH G, A58 A5 o S E0S SDe SR RELAR A P e diess
the HLB val ue as reported by the manufacturer of. the
conyBpRigatims MEtTPTk o hineicella metrdsknbased mpdes cerpulgnoskiopgyighout
than one commercial product is listed, the HLB val ue
using1GPReor Taldresstellige irfermvatione Bysitionpdithe ALICH) 36his derived drom
commerci al products, a rough average of the reported
netWaHU@Sourbds, 8 g\ abllifart thambmitted téWiers jand JDEA te@bnighes. Therefore,
present inventors, is nore reliable. [0345] It should

the e hasizsdad Ralsetdd SR RO QD BB2 ROt dd 4Fed @lhetelit Chthot

surtactants 1n Tables 81- 98, which show

r.epr nt at j.ve, 1 t | usicve, ..l ]Sts [ e
rocP7 GRY 20 oUnef poditupltR ¥t koo 37 g8 ABCD®302
fractionated surfactants, purified fractions thereof,
POHion - esterified fractions, are also within the scope
of the invention, although not specifically listed in
the Tables. [0346] Although pol yethyl ene glycol (PEG
itself does not function as a surfactant, a variety of
PEG fatty aci d est eRBVERagAIDREf MIODEUT f act ant
properties. Exanples of polyethoxylated fatty acid
nonoest er surfactants commercially avail able are shown
in Table 81. [0347] Pol yethyl ene glycol (PEG fatty
acid diesters are also suitable for use as surfactants
in the conpositions of the3present invention.
Representative PEG fatty acid diesters are shown in
Tabl e 82. [0348] In general, m xtures of surfactants
are also useful in the present invention, including

o Y a
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bile acid forns of any of the fatty acid salts and
bile salts shown in Table 98. [0365] Derivatives of

worlrsd7abl e vitam ns, such as vitamns A D, BCT/KS2006/024917

etc., are also useful surfactants for the conpositions
of the present invention. An exanple of such a
derivative is tocopheryl PEG 1000 succinate (TPGS
avai l abl e from Eastman). [0366] In certain

enbodi nents, surfactants or m xtures of surfactants

[094]hatheSteY érdé-bidiad mda® R berdlize tnti¥Aeha GIPSereddiferUs &b ALCD
ot her enbodi nents, surfactants or m xtures of

3028 alPEIRRES al aﬁﬁlgsgin% gﬁn}ﬂc 3{;\3?9%515 g%w?&m SEIRBLAL UG, or

EO I na_tl lOﬂ W Fd ! it I Cf con‘ponen_t S,
e b e T e e e

hi ckeners, and the |ike,. e ysed. [0367] Exanples of
GP -aﬁnﬁaﬁﬂmecmﬁ’y‘a,r @pﬁﬁws Frerscidemers &9 pos derErsstiRion sedfion
al kyl gl ucosi des; al kyl mal t osi des; al kyl t hi ogl ucosi des;
doep aot seceiva enp giling gediietdere qpsrajesxipdenepiienly fHomany available
et hers; pol yoxyet hyl eneal kyl phenol s; pol yet hyl ene
extagrhal codtwhalst yr asxtaisal esitimgs devicdsy etlhythe neevelsy-anling mode, the
gl ycerol fatty acid esters; polyoxyethylene sorbitan

posftdhldetmiithtiDfts@étfon RALKEXBEE NYHARE sALMOXNPLIRML The GPS
bl ock copol yners; polyglycerol fatty acid esters;

sigﬁéﬁg YPu¥ehIMeCME dl%éffbﬁr bERR AE@I)’ %pz.et *F?(é %Bﬁti&%—ﬁ%@hﬁmaﬁon

erivatives, and anal ogues thereof; polyoxyethylene
veget abl e oi l,s; | yoxyet.hyl.ene hydr ogenat veget abl

seclfif s st ot S PSP RS R RT3t E Ay Qafon
gl ycerides, vegetable oi]s, hydro enated_vqu{able

fungfiqns. Hoxgevst, é‘PSg‘Fa:‘;l; of sipg thedetermined pepiionsinteznally to the ALCD
sucrogl yceri des; pol yethoxyl ated fat-sol uble vitam ns

302 ¢n therreversé-eiding made, Mo ALLES 30 rpesiits Y2RE8 fypes of measured
certain enbodi ments, the non-ionic hydrophilic

infathafies taanhe IGPSSedceivtiech hromrbingcagionugection oif ut ivirgless device
pol yoxyet hyl ene al kyl et hers; pol yethylene glycol fatty

andAdtiafl exREAR mRiwdRIsMET AV ®18leS dhuBibicHk dltwork o 6 wlthin
esters; pol yoxyethylene sorbitan fatty acid esters;

e Y PRI AN oY ers: ol yoxyet nyl ene
098l V55 R Bt AT AP NGB ARl Bl ol mtomation
a

yceri de can _be_a nonogl yceride, diglyceride, . i
pregip¢ Mg ¥elpeily, hepding and e gefsrense Iy 9101919&@}1561 locatian, yelqeity
ot her enbodi nents, the surfactants used are non-ionic
andrheddinglard very ssefibfor aelt slamiing asd powerapanagemeitxt ur es of
polyol s and fatty acids, glycerides, vegetable oils,

hydr ogenat ed vegetable oils or sterols. These reaction
m xtures are largely conposed of the

t 1 ans gtk AGsiG FORRIELH PEASNRG ANSFRARGNCOIREREON]

with often conpleéx m xtures of other reaction
ofu l. yol | 1 C

109815 E Gt S8R BickRon TG 1 ¥ERES oL RS ARE
pentaerythritol, a saccharide, or a mxture thereof.
plapggg 6‘]“E iffﬁéeaﬂ% IRy oGy f“éc“teHH(af EYHMRPCU LSy Stsns mature,

include as a conponent, an ionic surfactant. Exanples,
thep fseiv iperesybsaibessn Pdighnlepdrate eithey addingunerg radig) chganels in a

bile acids and salts, anal ogues, and derivatives
celt beraddihg fieveiddils tacd delrlar estem.at The setcneradihg hadd nllows

acid derivatives of am no acids, oligopeptides, and

pol ypepti des; glyceride derivatives of am no acids,

ol i gopepti des, and pol ypepti des; acyl |actylates;

nono-, di acetylated tartaric acid esters of

nono-, di gl yceri des; succi ngkated nonogl yceri des;

citric acid esters of nono-, diglycerides; alginate

salts; propylene glycol alginate; lecithins and

hydr ogenated | ecithins; lysolecithin and hydrogenat ed

o o "




[0379] Conbinations of solubility enhancers (i.e.

surfactants) can be used. Exanples of nacrogol fatty
waceood/oesder s useful as solubility enhancers i nBPCTVU82006/024917

Gelucire 50/13(r) and Celucire 44/14(r). | at | east

one enbodi nent the solubility enhancer is Gelucire

50/ 13(r). The solubility enhancer can be present in an

amount of fromO0.1%to 70% by wei ght of the

m croparticle. For exanple, in certain enbodinents,

addititab Okdifiehdyt Yre@gRhaRCeOdd SeideeSftini & edll, asmuat thef wireless
from 1% to 50% in other enbodinents from 10%to 30%

con’tlﬂutﬁ&ltiobs N HEh éllﬁgfblﬁﬂizg%ﬂfaﬁ ahfeRMIRYEH & 2BYnRYWRIARY pitfsed

ne m croparti In at | east one enbodi ment the

ol ubi | i enhanc [ [ n t 209
oo ¢ F BT n o7 RS ool RITRME wlsufild Hepm
t.hat .in_sone epbodi.nments, one or rre other
thal GBS BT S RICS SRR L GHOP IS consi St ent wi t h
t he objects of the present invention can be used in
[0971h eF1a- Eribpsirates @ asestaginnrf09docatqd withia areell 692 i prelefample of a
pH nodifier, a filler and/or a glidant. [0381] The
cellptap cesmnundcation reystant 604.ndn ttve cellulig- comheanicating system 604, a
m croparticles of the present invention by
higB-poREP Ragdhitten (19t &sho®ih) lat Mid Bebeétatidh 60@5511@6%1 §rves a large
technol ogy, and any other technology resulting in the
f t] Gl k6 € [ i e
gecgf AR 4,80 fsﬁ{:}htag%éneﬁfﬂ%oeéllt k626 B&AR iﬁ%lég}ragl‘g' %}ggﬁa Fo r606

ects o _ e presert |nvenL|on can ( |
t t .t
trmﬁéa%“%?%z R GeBER: RfiSpler mPEEERIGOF cBftHn Batwidh, the
i i i 038 . )
res%ﬁ{?g 'm"’i‘%ﬁ%ﬁﬁf@r Bﬁ %@? ?ﬁ%ﬂ%fglos ll&eli’ﬁﬂ%‘]?is?@’ﬂ%&)ciﬂa&&égg thegefjular

to make uniformy sized spherical particles. The
commBhigitipre systane rad4t av apd |thergfore the sbstpwentdemandtor the few
| evel s of active ingredients w thout producing
avafidele shannelsyhigtar ge particles. The main steps in the
process are: (i) Dry-m xing of ingredients to achieve
[098] "MDEQHGBAESHRONEEBerdbS PRI IcBikineld whee thd TBSGidhdy Upbitim
for exanple a high-shear wet granulator to formrod
o ; far : (L LLLE: . _
oIGIRAES: RSN RIS Dokl GLRURTELRD i Wbl Bl Pngies.
Spher opi.zati.on to.raund aoff .the rgds i.nto spherical
ThToibs of HERe slucaticsdh Ry TG Dieire i T dhrlctent sraist
particle size distribution, [0383] The m xj ng vesse
decrieases exponentiplly with distange gad sebsgrbers i“a@ g s ﬁ&h’éﬁ apart can
conpatible with the size of the formulation to be
typpablyl utibier thesame sadip ichannebfraqueornmithoubiaierfgtsnge.nilkératpre, to
devi ces such as planetary m xers, high shear m xers,
miifizeninter fopeiee ih ehdew sy, calulae syssanal planhersetlygicallse bysisomdd| the
quantities of forrmulation are to be prepared, a sinple

celBfek Hat BEAhPSFhE BadiBhRBelTtghbitdyeRE a8y bk dabi€other.
ingredients. The type of m Xing vessel woul d be

[09%8 F%%\t?%" th &Qiglf ?‘(Mt&d dﬁ%}r/é %g{d“&aﬂﬂélﬁ RS is%ﬁ!em? F}ép?l%aﬁg%se

stened’ nass forne -nHSSIﬁg In conven

ranul ati on. equi.pnent is extryded through erf or at ed
sexad oo it Brseteetipty okt ok oef e il Bhdde B¢ Shime
port of the nmeshes can determ ne the dianeter of the
frequangigpnt Rireotional enteans Arfl LRdFHAY/overay tensminpatigmspasually
used in this process. In at |east one enbodi nent
imprové sighal guahiyswithincetls by tfomisingrradio aigpels ifitcoonetarda afithe @ell
2 mm The extrusion can be carried out using screw,
doubl e screw, "sieve and basket" kind, "rol
extruder", "ram extruder" extruders or any other
pharmaceutically acceptabl e neans to produce
cylindrical filanents. In éértain enbodi nents
utilizing thisextrusion/spheronization process, a
doubl e screw coaxi al extruder is used. The
spheroni zati on device conprises a hollow cylinder with

- = o, — e




sem synthetic and synthetic nono-, di- and
triglycerides containing saturated and/or
wae@ans7at edf atty aci ds and their pol yhydr oxyeptmyUst0e6024917
derivatives (caprico-caprilic triglycerides
[Mgliol (tm, Captex(tn), Labrafac(tm, Lipo],
saturated or unsaturated pol yhydroxyl at ed
triglycerides of various kind [JLabrafil (tm,
Labrafac(tnm) Hydro, Gelucire(tm]); liquid waxes
and (redusprzofhy linteyfeiencainethes apan pifhe apdicad irer ferenqar yll asemore
-laurate, -palmtate, -stearate); fatty acids esters

freqaidyyeusel #dttBerefor€irectional atenrak mayBreutilizes to sector a cell in
pol yet hyl ene gl ycols (PEG 200, PEG 400, PEG 600, PEG

to W& sodfst Sy BbiticRY xap{ébg.b g/;?’&@fi%%%ﬂs RABEPES a

Labrasol (t pol ygl ycol s ene

. : [ 0 Transcut ol (. ,

singl ELERPUNERY, SHOR sl Sl HRbued S REREONSF g Thi pper el
. 4Arlacel (r), Brij(r)), polyoxyethylenesorbitan esters
inth§eargdsi't y acids (for exanpl e Tween(r), Capmul (r),

Li posorb(r)), polypropylene oxide-polyethyl ene oxi de
[0100p4ilex dnthoyscap skamplesof pwliplementation (ifye sellelat eystem 700
(PEG -gl ycerol (Labrasol(r), Labrafil(r)), PEG esters
utilizing dicagorehantenadsi phtwo exampldsbasestalons FOR snl 704 within two
exanpl e Crenophor(r)), polyglycerid esters

cell{ Fogr @ld( 7D3 , whee cthar twite bagdtatiohd V0aChfll §64 6ltfize three total
(sucro-esters). Mreover, anionic surfactants (for

freqBRIR! £, F0dhe ! il 705U R ars QENHER ;g%ngcp g&&orssmi Y,

ol eate) or cationic surfactants or e
t ki | sed as wel |  .as i thins
714, G TR g G20 28Ry ek e LT Pt Gieiop e 12 as
derivatjves. so bupropion hydrobrom de and/ or
SreaBcy e HAEDS SPADEN s G B8 MANERBY Lot |G Geioncy F, and
emul sified in such liquids. [0386] In a particular
720 dapBequess Ff.or ned by an extrusi on/ spheroni zati on
process fromthe prophetic exanpl e described above,
[0101fh & hewillstaionngf the dibqdemdespin the seetorsomby $erchasdnaiitilizing the
system wherein the bupropi on hydrobrom de optionally
stan@4rd| chbiirie® Spadiriehpro BedREdie OPkHi RIS Ehanfeldipa &Rl ¥&-rsab the actual
di spersed. The anount of liquid with respect to the
bandWHdit sphe€ dhdiNs ¢ ' ' n €
andhPidtif SR8 dnd N INBCRLE R _@%él@rbgﬁglra% E A bl 6f B ah B4 of

rom1%to 80% by weig %I exanpl e
i

' odien a m xtyre of. bupropi on hydr.ohrom d

cettd B ool Behiohh Fefofiitdf ety abatigghlaimgher of

i.s com ||l ed obtaini the, mi xture in the form of
Ceﬂ'ﬂsv%@mﬂ%vi $TRED P 8@6leng ARAVB s tar Shanpsheset. ¢ Aafiegney-
m crons. The m xture is noistened using a |iquid
reusg @Hanr{swchl as 26 WANeor EN7E pland utilizey akoimtied of ¢hiampel26ts in the plan.
(pol yvi nyl pyrrolidone, BASF) in a solution 3% w w.
As abhexampla; its i N=7 Sregjaendyestussiplah G ) N pldnd, there k€D e dhannels
mass through a threader having dianeter of the holes

sets, SHUAl ant HrefaghTBf T 00 Yadtbll \(RaRRILARIRES pef stthi There are 21
prophetic exanple can be as follows: powder flow rate:

. sorkd Qg f o ok ion

chartheP s 9bBigyyg Gl s e efienilt dplfiubion P Bjups of three,

.r?%aﬁLgn vegpci y: 140 rpm The extrusion filanments
usIng 1 ThefPUst 88®8%ed in a spheronizator adjusted at a
velocity equal to 1,000 rpmfor 2 mnutes. The
obtai ned mcroparticles are then dried in a fluid bed
for 2 hours to a maxi numtenperature equal to 590C At
the end of the drying the product is discharged and is
mechani cal ly screened separating the fraction ranging
fromO0.7 mmto 1.2 nm[0387] Another prophetic exanple
of a drug-containing mcroparticle enbodi nent of the
i nvention fornmed by an extrusion/ spheroni zation
process, uses a charged resin, the steps of which can
conprise: (a) adding the charged resin, bupropion

oy a o o
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(hydroxypropyl cellul ose, hydroxypropyl nethyl
cel l ul ose, hydroxyethyl cellul ose, ethyl cellul ose,
wae a0oboxsroet hyl cel l ul ose), acrylic resins (nmarRet/@82006/024917
under the mark Eudragit(r)), polyvinyl acetates
(mar ket ed under the mark Rhodopas(r)), polyal kyl ene
(et hyl ene propylene), polylactic, maleic anhydri de and
silicone resins. In addition, inorganic additives can
be added to accelerate the solidification of the
[01024 tFIGe &s stizstsandesicalbx Apireguenty-adise plam 8DOId@vingi T idhasnels
i norgani ¢ oxi des such as titaniumor iron oxide,

assipivdsghal, €5, CC &, I)MRta8d . G ab aMneraid cdIR! CBeddus@ Qi cbh%htlon
a surface-active agent can be added to inprove the

chaitteP RS SleQpihiry &I 9& b %n%gglgﬁ@rpgﬁc bakid Phhe numerpus cells are

crystalll tion a |t|ve mhlch

sl Btp SRR ot e 00 %%E%O%t(? SR LB s

gl ycer.i e or propyl ene glycol. The process for the
Sogﬂﬁéﬁﬁ &Yon of pearls conprise preparing a melt of the

bupr opi on hydrobrom de with one or nore excipients.

This melt can be prepared by separately nelting the

various constituents and then m xing them or by

nmel t i ng RENERIB-ADINGF G INAREA SINGFREQUENESCARQSSY bl e

i nsol ubl e conpounds being added at the end of the

[0101?|Si1*nﬂﬁr f0thsadantlt B l’re@ué}ﬁ%g@éeﬂié%e%%&smdl em@@é ¥ 4tso0
the constituents of the nelt is chosen

usefEh Aorsichie fiE ﬂ%&%ﬁﬁ%&lﬂmﬂfé@ rﬁ@%?&@ﬁ%ﬁ%ﬁ%ﬁm
Vi S i use of constituyents, the noz

systi, JE e Phetd htart FuPhnyS P pOlERS Rey QiR Beamn-
t.he surface be sionof the active substance, the

steefjBg antangas; COMEiEAEPD KYateRy gy vadude pateppasythat are
rate of the nozzle, the tenperature of the tower, its

capdhls ghbeingdlireatsd e aahbbile handsetzehibd ste¢ringdibei antaing deahsin a
the proportion of bupropion hydrobrom de to be

fashionc thatl eshinthews ed coramanichort disk retwéal BRs@obildBatfset A&l the
active substance. [0391] Alternative procedures other

basdstafibn WHil ¥Ed ABbI hadS&HPMoTRlgl On for manufacturing
drugcontai ning mcroparticles can |nclude wet

[01(%? gipd fr&;éﬁ&r-]ald?lgc oq{étallg{;v@ql&?# fe%g'ltv%giga AL On?@#tloa(fe'terrmne

ese ni ques i nvo

nactd ve bin a l.le i cles
POSllﬂg? PR IPRL g PR arr ety HhegtiaBand s s seformation
sol vent granul ation_involve the addition of a |liquid
o the cRIBRURRMON segtoghithesALER 32 | The eRmEHhightionagRetion of the
exci pients into granules. After granul ation, the
ALGR §02 tnayghehansentthisdnfiymatise ratha besestajiomyiast @mmivskation
granulation is simlar to wet granul ation, but uses a
charlnei\suvhlak iargvepstl dttess ebnttblrhb@idl.al as a bi nder. The
solid binder in melt granulation is nelted and acts as

[0105] K HdWifs Qie%@ﬁloh hehaRMi RO RO AT 303 %@ ?cﬁ'&?]h may then

active material and excl pl ents I1nto gr anu

o AR Sl SED S e
h I
s PR RSP BB ) ShBE L) S e e

rotomelt granulation that conprises m xing bupropion
thengher efperedi e then asesiphiorl drsesl encthpitsetivedavelority anHaleading

has a hi gher nelting point than bupropi on hydrobrom de

in a zone wherein both powdered materials are

mai ntained in a fluidized state by a rising stream of

gas in an apparatus having a rapidly rotating

hori zontal -di sk | ocated wi BRin a vertical vesse

having a bottom surface; wherein said rapidly rotating

disk is located on the bottom surface of the vertica

vessel mhereln sald gas |s at a tenperature sufficient

oy oy
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al cohol, nyristic acid, stearyl alcohol, substituted
nmonogl yceri des, substituted diglycerides, substituted

wo eoogloyszer | des, white beeswax, carnauba wax, CBGT/U82006/024917

wax, japan wax, acetylate nonoglycerides and

conbi nati ons thereof. The binders can have a nelting

poi nt of from 300C to 1000C, and in certain

enbodi ments from 400C to 85C. [0396] As a prophetic

exanpl e of these enbodi nents that are manufactured by
inforatioh @fgh¢ AJrGiD 04t incordgr bcmsingaid 2@mabohmprispliem with the

hydr obr om de and 80g PEG 8000 is dry bl ended and
movRGUSTEODI 30RO Igis@ppietialedbyctheseukill cgleih thepard thaatheattenyia beam

granulator with a longitudinal plate. Inlet air

. ili%i fchhigdéicduch R phsded arra

may%@a@%ﬁ%@%ﬁ%ﬁ?ﬁ%@%% i 286 pd AcAIGAMIcR a0 BRARd array

at _approxi mately 120nB8/ hr and the frictional plate set
wdmwgm§80rpn1 The product chanber tenperature is raised

to_600C and then gradual.ly.reduced to 0C, I .
[0106LFIGocb BReiip 65 FRERAP o 3% THRREREIORAT ARG i ORD wilizing
spheroni zation is achieved.[0397% Q her enbodi nents of
a reveine-didingmadsn AnFDFRRRRIADY AR FWhmaY VLA Bepurie Efie
that has a core which includes bupropi on hydrobrom de
moda Rdthatwaocedle 908 antl 00k hawing hessstatinng 20t anda?f, wispedifulias The
negati ve heat of solution. Exanples of conpounds
basebiatibh 006 i Mk bk MinSsi&al @EMunidatby deittanMLOD @rtdvia antenna
sorbitol. Sugars or artificial sweeteners to which,

bemﬂv\gp% %%B%e%tg’g?@ g?]% %lonrl @%ﬁﬁlecfb%ﬁﬁuﬁgﬁﬁﬂ W sbA® AMITK 9 8b via

excl pi ent can al so be

di spose ithin the core. The anount of sweetening
mﬂe@&ﬁ%@ﬂh@“ﬂged can depend on a nunber of factors

i ncluding the size of the resulting mctopartjcles,
[0107h &n FIG v ﬁvbp@ﬁ@%éet?lﬁan%tweﬁl%@%%rmﬁ fithin {hg first ALCD

sturdi ness of the mcroparticle-coated o .
910 ieterrojnas thecpasitinn, oftthe fisg A RAO1 OhiThR firsfecomypyraeatign|setion

disintegrate in the nouth, the degree of sweetness
of therfast DY 10Maep abtains thapositere irfomeratios efthm ¢he fiest position-

the mcroparticle or in the tablet, or both, the

deteRiRARbn QbctinUshdUsRshs inRftHe@sl basestaticd 9@ aBhitarly, a second
particularly rugged mcroparticles can be less likely

to 8 ] ' : ' Al nes
Bt g B BB P S Ofne
rel.ease obj eqt | bly, flavare ter] n
the paginad the Ror ch CEBoY o TBY hle Rl eelfon of the
sweet eni ng conmpound can be.use?. General |y, the anount
SHED B fermahitains She nRBPTFTIAEAG Jram Sh greoad dpsiton-
than zero to 80% of the weight of the resultin
deteringwatipar sectibe sandTipessewdbtten®e sasend fssestation 908.  The first
hydr obrom de can be conbined in any nunber of known
bas¥¥idion WAcHilagng the poxision ifohyativat of firsmAILEDI W9, thetn pdjusts the
granul ation, aggloneration, or spray coating. For

ﬁrs?ﬁﬁémxla%aﬁlrﬁ 2SYVRELERRTY ANt B ABED B9 aks BgaItB Ol 0 hoxves
the active agent. Alternatively, particles of each can

i 38y 9L S OB, 86 B Bipeton T

a tapl as |1 i nders jn.thes 0

frs ARG PspGietip oot dnd hio ST BB €T S moverment,
anmount of from5%to 10% as an aqueous paste);
pregel ati ni zed starch (for exanple, in an amount of 5%
to 10% added dry to powder); gelatin (for exanple, in
an amount of from2%to 10% as an aqueous sol ution, or
2% in starch paste); polyvinylpyrrolidone (for
exanpl e, in an anmount of from2%to 20%in an aqueous
or al coholic solution); neBhylcellul ose (for exanple,
in an anount of from2%to 10% as an aqueous
sol ution); sodium carboxy mnethylcellul ose (for
exanpl e, in an anmount of from2%to 10% as an aqueous

sS€C



only sone of the m xture of excipients is used during
the granul ation step, while the other portion can be
wa@is@d/omTeo ng t he coating step. Thus, the rate BET/US2006/024917
sprayi ng of the coating suspension is higher during
the granul ation step than during the coating step,
whereas the atom zation pressure of the coating
suspension is | ower during the granulation step than
during the coating step. In practice, at the
steersather Bsb ayteswmbean P12 fol miashitaie dignel cotarmivaizatib® with the first
exanpl e of the type such as Gatt GPCE, during the
AL@Dany) ati on step, the rate of spraying of the coating
suspensi on i sbetween 10 grans/ m nute and 25
i , Q71 t O, .S .
(01GBISTRATA 4 peB0R bRRRLONSRE LBBARE FREPEGLT 1L AREh or
f j of _the ating, suspensi on,.i et ween 9
secdi 00BN 5 TRt ANERE Do o ABSCRED, fm ot he
atomg zation pressure is_hetween 1.5 bar and 2.5 bar.
secqi ALCPSH; Aribedntdi ALAD, SWarorssivitond el o4 die sonend
m xture of excipients is sprayed during the
basqstatian 988, wilizingethe position énfaimation of dhaspcant ALED 814 incipding
the coating step. [0400] As a prophetic exanpl e of
the heabrg andosiovint of tHeasecomd ADED td1d oRBhaRd steers the second
granul ation and coating of bupropi on hydrobrom de into
antefh€bERRO16 €l 1B8intdin ¥ih&tohiMinitaten Withahe s&Ba4 AR bl’é}}
| ocated wthin the mcroparticle core but capable o
i mredi ate rel ease, the mcroparticles can be
manuf actured according to the follow ng process: A
lg%rﬁgy;. ;ofvs?;_ ;'f-[n;E'Eii :(?fareo'pg'dl=?2H¥bQ%ADJ
coati ng suspension is_then prepared by mxing 97 g of
et hyl cel | ul ose, 28.5 MEHIIMAEKING hy| ene gl ycol 6000, 26
of sodium croscarnell ose, 10 g of precipitated
(018} (The srowares-aiing; odé aksopaay invrdane 190Bcquenty eopaelty within a
al cohol, until a honbgeneous suspension is obtained.
cell Treugiospdes-damxinuneltipluxsigstSDYTYf THOYevdi @@ ddE mode allows a
bupr opi on hydr obrom de and 35 grans of Acdisol is then
basdstatibflité elvidENg @r subat tka%@m!itﬁn% t?ﬁﬁltigfeaéﬁt&%abueér&r A¥hi the
the granul ation solution for 15 to 20 mnutes at a
: u nsi on
bas SR Bl R E A Cr o AT il Seif b e BHIRAR 3 R o
then pertornmed by spraying the coatj suspensi on for
may, B G AR RNof Haske, it ettt a gy 58 rovepepnts of the
rans/ m nute and a suspension sprayi ng pressure of 1.5
AL(E%%—. In iy Favoihsrereverssuifing mode @ﬁown dhe hosestation to miibire the
coating the bupropion hydrobrom de material, thereby
spadeatomagy withity thy-aetirndsad wiap @f nsotatimgathe inodlple @raasmissions to the
process for achieving this involves: (i) Blending and
mulfiplei ALLOD in thewdell. MSimihr act fime, Fdqiehd) Car@@odEdomain
adj uvant in order to obtain individual grains, (ii)
ol t i v ' ' L R
e o oY L Al o AL B0 R0 il Pl
. ' d al cohol or an ester of palmtic/stearic acid
winfe AR o C(iii) Coating the fluidized powder m x
rrm conditions by sprayjng the lipid matrix
fo11Y] 576 SHRERES el o o) FRPlerPRis o o thngA LGS 1000
temperature of the conbined product in order to allow
utiliging the igverseraidinamedgetetingreasedhe fequency] cepagity Within a cell 1002
process does not require an evaporation phase or a
dryi ng phase, since it does not require a wet-route or
sol vent-route granul ation step, thus making it
possible to be freed fromany ri sk due to the presence
of toxic residues in the fidhal product. Furthernore,
it is not necessary to carry out the quantitative
determ nation of the traces of solvents, an analysis
that can be very expensive. According to the process

o " o Y a1




are included nmaski ng of taste, gastroresistance and
controll ed rel ease of the bupropion hydrobromde. In
waeeowaisToenbodi nents of this exanple, the fol | peu/mg006/024917
non-limting Iist of polynmers can be selected for
coating of the bupropion hydrobrom de in conventiona
fluidized based coating equi pnent: ethylcellul ose
(EC) ; hydroxypropyl cel | ul ose (HPC);
hydr oxypr opyl et hyl cel | ul ose (HPMC); gel ati n;
throggh S8DIMh/ dseani exampéd, e ALESaI08/iv lshmyrh hetihy ket dedlr 1002 and a
mal ei ¢ anhydri de; gel ati n/acaci a/ et hyl enenal ei c

basestuhipd 1004, Taabbsestarieh 1Pd4 aelyl B @a@mnnﬁhwdoﬁwhatw@ hqchs
cellul ose acetate phthal ate; nitrocellul ose; she

1008/a1d 1008 Wik hitasdaybahi RRloyARI f012UCAs o{ﬁﬁe KE@’?%% (?({62 irid?E@os

Eudragit(r) RL or conbinations of

M iohe L i o b g
o SIS L 00, S, B, o

é@ . aﬁgar sphere) with the buproplon salt and a
ALGgs QQﬁ W0Rder. In certain enbodiments of the

drug-layered mcroparticles, the inert cores include
[01143tHG- il hslhistrbtee amther exangpls of hn asplealchtatios ®f ShATLES 0100
silicon dioxide. In other enbodi nents, the inert cores

utiliing e viveé-eidirombid & Bt tBé SreGitmby @@a@ftﬁ(&@ﬂhm gadit 1102
or sugar spheres. The inert cores can have adi aneter

throhi80SDNE AL 910187166 ARTS O 8699910%&59%3% RE crﬁrflﬂﬁl £hd a

in certain enmbo |nents t he ameter o I ner cores
00. | t
s G 66 BT 0 b i BT 0
0B 21 5 08, BBl e Mo

cores have substantially consistent bulk density, |ow
1104 maghbe iqoptedgicp higher elsvatipanthenttho thrpe ddefD$ 4306,1 Hl 08t and

| east one enbodi nent, the inert cores are coated with
111&n Iiosmekampls wkﬁopemion,om:phb AICPa0] 06 1008 an@J &0 nave afong

pol yneric binding agent. Further, the inert cores can

the ¢l 11108] {h¥ basese68h U0 kBrsAnd @aylustﬁ R trdRmRdsOH Sifvé 18RIEor
conS|stent core surface and to nininze any osnotic

the ShtbAEL Beam$1 9281114 %3 % 113%8h fagpwb@ Ehg&’xle'n?e%tst f?f ttﬁbeALCDs

core prior to the application

[ any polyneric filmlayers. In at Ieast one
110@&%@53W%ﬁfﬂlthe seal -coat | ayer does not substantially

ify the rel ease of the_ bupropion salt.
Wl@l’f}r WFaicsed |EaTIeE. baRsd oBahe estanse ot the P R Al éng@o]dtog and
i ncl ude perneabl e or soluble agents such as
1116 frgrothy mﬂmﬁylltlonétl 49l the bhsestation 1 lAmex wpryothy lamount of power
cel lul ose, ethylcellul ose, a polynethacryl ate pol yner,
that hiy dtilizeg in apybmétihy lte ehd LR 1X6)t1heS agdmiiand The reverse-
m xtures thereof. In at |east one enbodi ment the

aidiSE MRt albs @by Be lUIRIZE8€ ab - KB ldetePmMETHR%Y RS WMich to another
nmet hyl cel | ul ose. Ot her agents can be added to I nprove

basetsﬁﬁoﬁ’ ) nc?alg} h#rtL?ém%fthEIT gfri‘lo?% %O? H 1110.

agent coI |ca po
. titani u oxi de, m cronised S|I|ca funed
(L&§¢f$@§kHQFV§%H8?H%BL%?? arate, magnesiumtrisilicate,
magnesi um st earate, and m xtures thereof. The
seal -coat | ayer can be applied fromsolution (e.g
aqueous) or suspension using a fluidised bed coater
(e.g. Wiurster coating), or in a pan coating system
Exanpl es of such seal -coats coatings are commercially
avai | abl e such as those sold under the Trade Marks
Qpadry(r) Wiite Y- 1-7000 and Opadry(r) OY/ B/ 28920
White, each of which is available from Col orcon
Limted, England. [0406] The bi ndi ng agent of these
drug Iayered enbodlnents |s used to adhere the

N R N a o oy Y




remai ning neutral (nmeth)acrylic esters being 1:20 in
Eudragit(r) RL and 1:40 in Eudragit(r) RS. The nean
wonleow7ar wei ght is 150, 000. The code desi ghaPCDUS200%/024917
(high perneability) and RS (|l ow perneability) refer to
the perneability properties of these agents.
Eudragit(r) RL/RS m xtures are insoluble in water and
in digestive fluids. However, coatings forned fromthe
same are swel |l abl e and perneabl e i n aqueous sol utions
and di gest i RevirseiABINGHOR BOWER MANRGERENTHi sper si ons or
sol utions of the present invention can be m xed
[0113]0888 R&ferdehidiRY ntheiih &He MAIAis wsefifl Ao fop poliet mainegement
obtain a taste masking coating having a desirable drug
di ssol ution.. tilg. ¥ r | ower
becaste sl Bg shods ol 4 LRl 5 o e el
00%.Eudr agi t Rl ~50%.Eud ' . .t %
basec i 4, PR DanLEB, e, QP PIOTRE T B0, T over
Eudragit(r)_ RS.[0414] In other enbodinents, .the taste
transprE R PRV P P%Fl{ zesibybbe basesiafign frangypitistas Wil (oY g power
cationic in character based on di net hyl am noget hyl i
fromntht AGED) Baceussrile frawed ar sigete antepna beaie Hpiedly dag moge gpn
as Eudragit(r) E, commercially available from Rohm
than Riabf@)direthénah peam ppactbinc  Thengfare, thel gnerse-giding mgde déature
the present invention can further include a neutra

i Onie@iohs (1B hamiC ¢l catE€ the Bapabit@a®f wireless
hdpéggsg%@?%??ﬁigg?%E:neutfal ester), connerc?glly

| 1,80 i . rkshs S
con%\ﬁ%%%ag?sgsﬁsﬁg{oﬁ})flégﬁmdpr)llg,%ﬁﬁh, ) hétwbriNE f3lg9 UseRAlUgice

e I'n water and digestive uai ds, but
per neabl e swel | abl e.. [.0415] .l n, gt e [ t S
e ERCR R oCRBA HEHuBRy SRR AP e TR seic
(ethylacrylate, methyl nethacryl at 2:1 Licoat(r)
incrats SUMOTE WASE)C Plperd 1) the ACBORe rn%ﬁ% B 9‘?@1% ?@%m?’ﬁ&

taste maski ng polynmer can be a pol yvinyl acetate L.
[01 1] RwitkrningctoiiIGh 9pihleyasesidtiops PB6 m@é@S a1y S fheniransispon
sul fate such as Kollicoat(r) SR30D (BASF). [0417]
powet Bethelaatinga BBgkd 912 fal Yreeassthe AdlQe910 and 914 move along the
hydr oxypr opyl cel | ul ose (HPC)

cell.ﬂ%% OXy Bo2PWsRE AY e 614 AsE0 142 closer to the basestations 906

oxyet hyl cel l ul ose; gel atin; gelatin/acaci a;
atJ nfacacj.al Vv ' e
and SR PR A SR . Rl AN e of
cel | ul ose; _pol.yvinvyl gl co ~ RLETO l,ul ose;
antenap \PERMS Igalﬁc%ﬂog 1-620& 2"{’?13?412(];1135 g :1 9 %ﬁ%&ﬁa’?‘? ‘?% gaprg}e)r/ o ;the
shell ac; wax and m xtures thereof. [O418l The .
basestations 286 ki §0% she basgyatians 908 aa% 508 gpyiipcrepsg the transmission
m croparticles fromone or nore organi c or agueous
poved bf thetanseine bbanmsO @ andifdpensi ons. In at | east one
enbodi ment the organic solvents that can be used to
apply the taste-nmasking coatings include one or nore
of acetone, |ower alcohols such as ethanol,
i Sopr opana} paRe: AGABEbk VELEE B ARBUISEHbRY | nat ed

hydrocar bons, and the Ti1ke. Devices used to coat the
lcroparticles of the_ in [ i - '
01 PSRRI B g ALRS e St e
phar maceuti cal processing, such as fluidized bed .
acqEis NN €94 BEC aEB%gﬂnFngn a?ﬁgqfﬁ“’fcld’e%‘%‘“f‘hséwﬁ as a wireless

m croparticles can contain ingredients other than 6he
networkchy proaidingveriresaratorbsabite fifreandfregpanfygeterences. Once the

flavorants, sweeteners, can also be used in the

t ast emaski ng coating. [0419] In sonme enbodi nents a

pore former can be included into the taste masking

coat in order to influence the rate of rel ease of

bupr opi on hydrobrom de frosthe mcroparticle. In

ot her enbodi nents, a pore forner is not included in

the taste masking coat. The pore formers can be

i norganic or organic, and include materials such as

o, o, o s " o,

o ..



other fruit flavors. OQher useful flavorants include
al dehydes and esters, such as benzal dehyde (cherry,
wa@bovsodg7oo citral, i.e., alpha-citral (lenon, |POBYS2006/024917
neral, i.e., beta-citral (lenon, Iine); decana
(orange, |enon); aldehyde C-8 (citrus fruits);
al dehyde CG9 (citrus fruits); aldehyde C 12(citrus
fruits); tolyl aldehyde (cherry, al nond);
2, 6-di net hyl octanal (green fruit); 2-dodenal (citrus
GPSrzaeeiver ) a AHGR i leskadner odhe SRS <ipmals friom the @FSonstellation
Sweet eners that can be used in the taste-nmasking
of (ERfhsatelfjtasnteUGRS glock dis ehe( GPS Meceiifel Will BEEY: 9@Ble Wit 9hlles
sugar, fructose, and m xtures thereof (when not used

appRXirfateB! équll Jo 0.9846 DAL g)aﬁﬂgeﬂ-ﬁﬁlhﬁﬁ r(“}?dlﬁ’ﬁ.s dhlBntrs e CP

as sodiumsalt; dipeptide sweeteners

e | SRR IR SRR LB

eGSR, iR gl B

conte ted are drogenat ed starch hydrol ysates and

basegsjation ;R{c}ag& As asl'ﬁ%%/ ﬂgwglgéhe &S clock frequency reference to aid
3, 6-di hydr o-6-net hyl | -

the (CP| clpelg im e hmamumcatlm 8¢cBionli afxthel AL @BY thec AILAIS wtilidigg the
pot assi um salt (acesul fane-K), and sodi um and cal ci um

revesse-diding heodxoillowhe I Eloel0 &1 theCANCRELLEE thudh %tﬁre Qfableand
any combi nation thereof. [0426] The microparticle

accur@8 tBarREhbOr &K 8AL-a %@f}ﬁgh FAG] 606 e E%dﬁ?éit?on times for

pharmaceutical Iy accep "abl e exci pient's suc
C I |e foam ng agents,

the}%o ggdtnl %el@érg}%&% J\3/ten & The ‘gﬂ{ZPé i ke. [0427] Lubricants
can be included to heIp reduce friction of coated
m croparticles during manufacturing. The |ubricants
that can be used in the taste nasklng coat of the
present i &N cUBIL, .38l B B
adi pi ¢ aci d, nagne3|un1stearate caIC|un1stearate

[0116] FEGs12 dllustrates eabthemieragiplé ofte implegrastivmos ithd 8R0S, 1200
hydr ogenat ed vegetable oils, sodiumchloride,

utilizihg tiod exerspal et bl to xﬁbweemingwaﬁ{ SANME the ALCS
talc, polyethylene glycol, sodium benzoate, sodi’um

1200 %ﬁbﬂ' alPW § &8 ATE0 rigﬁi Hﬁﬁlh %%@%’Andsﬁt&ﬁt 50459%1% He le nefpvork

stearyl funarate m ner a

r henat
120EShST S §*°9@ﬁear318rv@fa( DR s 208 a1 240 aphre the
thereof n at | east one enbodi ment, the

first F%I?’&Zﬁ% e R selul e o mRg s MRS eiae difEorene between

tal c. Conbinations of these |ubricants are operable.
netwprlg timgind GRS-tissen( viea@ RS 5ignpk BX@) froim therGRSroamsteliatiof 1218,

1% to 100% by wei ght of the polymer dry weight in the

and sersisgherasformgtiooat theRmtwerkatdfiéeyiai igreiphthi 1208. The second
enbodi nents wherein the taste masking polyner is

ALCDIdregirtquestitESPR Sidinl Lhﬂf&ﬂiaﬁ&ﬁ )WIHI%QQVé B@@P é -G&sus-
LLC) together with a hydrophilic pore or mer,

nehﬁ\%l?éﬂ‘r%%ﬁfcfeﬁg@ g‘gﬁ?ﬁ% fir rzsﬂ(v‘ve | g (V?a 31%{1% e ﬁé/"nlﬁgggg’aﬁgﬁﬁo
and ﬁ%m%g 13600 S clnfgd i ?3@?@% BBt togphyain

wei I n anot her enbodi nent where the taste nasklng
GPS4gp FPe}FellPén’éftWP GBS  agAwsiEop Prasssel (tn) PR OO, PR45,

PR20, PRI O or PR7 polyner, or a mxture thereof), the
| ubri cant can be present in an amount of from 10%to
100% by wei ght of the mcroparticle taste maski ng coat
dry weight; in another enbodiment from20%to 80% and
instill another enbodi nentgoat 50% by wei ght of the

m croparticle taste nasking coat dry weight. In other
enbodi nents, the taste maski ng coat does not include a
pore former. [0428] EnuIS|fy|ng agent(s) (also called

.




coat. As used herein, the term"mcroparticle
control -releasing coat" refers to the

wa@ e ned790 el easi ng coat that substantially surpPOUE®06/024917

each microparticle. The mcroparticle controlrel easing
coat is designed to achieve a controlled rel ease of
the bupropion salt fromthe mcroparticle. For
exanple, the mcroparticle control -rel easing coat can
be an enteric coat with Iow solubility at a gastric pH
[0117{3’1‘1&@&%&%1% fiodt Beaytdiee tibrutdized iretis AL S (1RG0 fromehe 6ifst
e stomach il st possessing pH dependent solubility

ALdﬁJ 15(32%1 iHealeBorflf HE.Oel @S foriffeqhfiyteaR SR Wherentha fietrhaicy
ment, the control releaS|ng coat can be a

d t .
oGRS e bt cp o
S T B I I R

exanpl e, by increasing the thlcknes e 1
part if ¢he pasistanse dnfosmetion. - THIScRIOPs BaRPe a@t’ﬁf&“e&tws a contro
i ndependent diffusion polyner, lagtinmes of 1 hour, 2

combraud ghat B Hroadcast by the bassstaBorhefithe net@ollo 2@5. 7 hours, 8
hours, 9 hours, 10 hours, 11 hours, or 12 hours can be

[0113¢ md@itﬁﬁlauﬁl fhe roviriavaling e aliwsefr direetaGBS pidiggéomn the
can be selected that become sol ubl e above a certain

ﬁrstpKtCBr rgl ﬁ@%@ccfrfdoﬂL@EC @ syskeALCS 12edugigtbudtilizing a
rmzed until the critical pH for the polyner of

servsa@a; ‘ﬂ‘feg%%t;}%rﬁ@fﬁ@ﬁ Pt g 4 2%2*213&% R TP gion
1
of a\ge%\@lf Eﬁt the gtg{yv e1|28§) Jﬁlpmegﬁqﬂbdstélg?g %%?% CF 1ﬁ£9n%%1t10n before

exanple from3 to 24 hours. |n other enbodiments, the
retrarisputtipa te fhel next vyer abinotr MG dhat sequests 41 %vﬁaan grample,
diffusion barrier that is independent of pH, thus
the fasti ALICD i 1202 ahsiiisg acquitkdr & | eagionpvelid | ephemyerisy and possibly
substantially full release of the bupropion salt
netPG&Uhd and @reﬁﬁ&ﬁ?%rﬁo@v@ﬁuﬁ@@& nfag] tramafenghis information to any
adm ni stration n at | east one enbodi nent, the

o‘ch%I Af 35%1& bdtné Qf&hﬁtg] Vi ﬁie%%éé%im%c&tth@ h@tWo@l@SZ% or a region
elaye

and sustali ned rel ease of the bupropion salt
. b n_ croparticle with substantially full rel ease
via e M5C g&g]s fol | owing adninistration. [0435] In
certain enbodi ments, the microparticle
control -rel easing coat can provide substantially ful
rel ease of the buproplon salt fron1the ntcropart|cle
REF-ATPING FOR ASSISTR 2%

Unneccessary pore forners that are not reqU|red in the
[01IVCTIe aéver el atding Nibdé -in ehe asilOY noggatalsonbe udidized for wireless
hydrophi li ¢ pol yners such as hydroxypropyl

net%fl@}ﬂo%ﬁbhﬁé O%RedeOthdBpositivn Mfehawion! alkingside with the wireless
control -rel easing coat includes at |east one polyner

s1gp:ﬂ fdn aﬁgli{)ofsitﬁ'nefaat&f)l a%’\bﬁ #h ?01% ENéRsl from every

eleas

upropion sa n at feast one
di t f.th ti
AL 3@%‘3&@ FHsiEieg) L DAPPHL ‘j‘°§u. b et ], Bltimuonsly
mcate erasHCiOyPRES a%%t@&%&% EATRViRR FECkYh SpE e

copol yners, et hoxyet hyl nethacrylates cynaoet hy

traffiet fhamnyéritated, avtiaherd el arenst afadyWirelesc tisePHITe rto help in the
poly(acrylic acid), poly(nethacrylic acid, nethacrylic
acid al kyl am ne copol yner, pol y(nethyl nethacrylate),
pol y(met hacrylic acid) (anhydride), glycidyl
nmet hacryl ate copol yners, and m xtures thereof. [0437]
In at | east one enbodi nent 41he control -rel easi ng coat
conpri ses pol yneri zabl e quat ernary anmoni um conmpounds,
of which non-limting exanples include quaternized
am noal kyl esters and am noal kyl am des of acrylic



[0442] O her exanples of polyners that can be used in
the mcroparticle control -rel easi ng coat include
wa@eloisose acetate phthal ate, cell ul ose acet at BCT/US2006/024917
trimal etate, hydroxy propyl nethylcellul ose phthal ate,
pol yvi nyl acetate phthal ate, polyvinyl alcoho
pht hal ate, shellac; hydrogels and gel form ng
mat eri al s, such as carboxyvinyl polyners, sodium
al gi nate, sodium carnellose, calciumcarnellose, .
decismd iofi piding hew passt sigtions: ertetpcating themi rhfile @rliHfiservice may
hydr oxyet hyl cellul ose, nethyl cellul ose, ethyl
be m66ikdred Dseal-tgat By alb thesABCDhytilered ircthelatdaose based
cross-linked polynmers in which the degree of

[0126) PSS kdveldefidihs hode 59 B AICS agid kllewe thelrepidl oretwbrk,
wat er and expansi on of the polyner matrix,

I T
i o WS B 5 e e S

car boxymet hyl cel lul ose, . (swellable hydrophiljc .
Sreaupory Al oy paradie i thg Fotwer Rake M e Pk ey pvide
wei ght 5k to 5000k), polyvin IEérrolidone (ol ecul ar
timinge iastistark® kinfonBEok ) to anhewi SLeRd evan afifrca yaiodgwhere no

zei n, polyam des, polyvinyl alcohol having a | ow
inforaGfibaieret&@sédifeh, ang AVED] abl e mi xture of agar and
car boxynet hyl cellul ose, copolyners of maleic
drieflesandingt ModBein WIS m#Bf Aol BBeutllized to correct
“HzggggutYﬁgﬁef g%ctf% (ﬁ%lecular me?ght 30k to 300k),
O r 3 -
mult&}aggé%g)ﬁegﬁ e{tgﬁg‘ cF&E ??eg%%@b,é%?aﬁﬁé %(T FeRic8Yid based wireless

g ns an r, yacryl am des,

Pol yox(r) pol yethyl ene.oxi des, (ol ecul ar . wei.ght, 100k .
compgnsgRTe N LB e BT e e R UGy ide
pol ygl ucan, crosslinked polyvinyl alcohol and_poly
modpling tepls-tp helpynorrset the Auiltipajly Fesppiiqn RIoplsMy ﬁéﬁ? Célﬁefrgy’é@ the
pol ysacchari des, nethyl cellul ose, sodiumor calcium
initidgobitey wEthe\ALCR! | ul ose, hydr oxypropyl nethyl
cel l ul ose, hydroxypropyl cellul ose, hydroxyethyl
[01228 Futth&@afre, Mhé kevetldidihg3rodeciar theXYIDES lflbws ¢hé utiliztion of
cellul ose ethers, nethyl ethyl cellul ose, ethyl hydroxy

velogfé?%ﬁhﬁ)%kﬁ%ﬁ)%n celdpd Qs&ivs ehate, ATEID UbOsRisb Uhy rvikdless

ose propionate,gelatin, starch, maltodextrin,
pul | ul.an, YVi nyvrpal . i Y bl G I
comfiesetfy s Sy i Bl 08 PEREoRE IR FIIET ! address
pol yacryl am de, acrylic acid,. natural gu
profgey enpaied pateAREDARGF e Poitan the ¥ groRdine mode may
sodi um cal ciu pot assi um al gi nat es,. propyl ene gl ycol
incredsgtheaeftectivgwireleamerlGiadins by emiding theapireessiicking 10ops using
| ocust bean, tragacanth, carrageens, guar, xanthan,
the abdodute MBW@MWM@mmaéi@nafnmm@ﬁﬂm-gmmmn[ P44®), and
In at | east one enbodi nent the control -rel easi ng coat
thusOillobWiey Wirsle@Pietdtioh @ 1w Radis signfictynghs that can
faciliatate miucoadhsion within the gastrointestina
tract. Non-limting exanpl es of polyners that can be
used for nucoadhesi on include carboxynet hyl cel | ul ose,

pol yacrylic acigE Telg) v rbophil (tnm,
gelatin and ot Gﬁfﬁﬁﬂp b& ﬁ&mo 2 pol yners.
[0444] In at |east one enbodi nent the m croparticles
are coated with a control -rel easing coat conprised of:
(i) at least one filmform ng polynmer which is
insoluble in the liquids of the digestive tract,
present in an amount of from 50%to 90% (e.g. from 50%
to 80% by weight of dry matter of the
control -rel easing coat conpdsition, and including at

| east one nonhydrosol ubl e cel |l ul ose derivate, (e.g.

et hyl cel l ul ose, cellul ose acetate, or m xtures
thereof); (ii) at |least one nitrogen-containing

T o o n7 a1 ~r-nzs 7

-




copol ynmers, m croporous styrene-acrylic and its
copol yners, porous pol ysul fones, hal ogenated
w@oeioyvi7oy| i dene), pol ychl oroet hers, acetal poPGIESBN6/024917
pol yesters prepared by esterification of a
di carboxylic acid or anhydride wth an al kyl ene
pol yol , pol y(al kyl enesul fi des), phenolics, polyesters,
asynmetric porous polyners, cross-linked olefin
pol ymers, hydrophilic m croporous hionopol ymers,
[0123]01 cthy re&tesnab metwirkerip alngbler t Helisen ghe: relisbilte dequirad, or the
density, and other simlar materials, poly(urethane),
netw&fkO8ses lonkeek &b rbagéﬂiiﬁﬁdﬁ dhep ALY Sutmay has ejher modes or other
pol y(i m des), F (benzi m dazol es), col | odion,
sourde§ B¢ Ekﬁf)ﬁﬁé?t%n% %flglg&ﬁ S BPS- SR FnSUs B GRS -Bdhlone mode, in
pol'y(vin

ylpyrro one), and m xtures thereof. [0447]
I n ot her enbodi ts a f r ef f e .
an  qPet 108§1n IB‘gPe’l ﬁ@ﬁgde%lgfn ﬁ%téﬁéa%g%ﬁﬁo&gr ol easi ngﬁééoa% ted
whi ch can reduce and ip certain e [ ts r.co
autoRAMIUSC B100 NEIRY nbeefult‘gé?‘g.v"ll%h @'ala'i"f’ﬁ;g %Sﬁ £ of Pfectridd’” and

control -rel easi ng coat of certain enbodi nents can
Eleciromit Riegizes GTERBDe8: Hhgememlly keown gp Wi-Biz) and/or other
osnotically deliver the active agent fromthe device
sens®¥ ALk dirésguranacstondimetersy os gyras wgrrdiidatthagdiGla twitthaids
external fluid), swelling agents (i.e., which can
outsidBCht!dBe MRMboR! Beil@tuthliZetit f8 temhydicapdisl i cFor example the
pharmaceutically acceptabl e conpounds wi th vari ous
augrﬁé’fﬁéedél{nggﬁl&ﬁ&ﬁsmb& i?@& Shidize BruQbOE trAERIIERS BUEVER flo¥r of a

acc e agents e., provided in an anount

..sufficient to facilitat h » - i i
highgfo O AR 07 Byt Ter et § 4t gnd fgay jnformation
t hei nper meabl e coating).. The. syrfactants that be
to t@sé&%} apﬁéhléoﬁtl%?m?‘g IQEPHPT: % %‘f S@r@a‘faﬁe% stgnals

enbodi ments can be anionjc, cationic, nonionic,. or
canmetieotaguired biothe | ARED; ingidexthaphuilding tos delives positioping; data.
i nclude sodium lauryl sulfate, sodium dodecyl sulfate,
FurtB&rindvré, aie asgmémed-pabyanoisaneds alpdws fmitbs ALGH tsswiteh from
laurate, and mixtures thereof. Non-limting exanples
GP Litafdd GRS EaD anbBELH ol d & g. CABedR0NS EEPS-Aetisdek centric mode,
control -rel easing coat of certain enbodi nents include

etc.,ixgg%lg%gdgt% S PR Ss. SBHL PBIERFRARA kFent RAYFiREIEShe

e, sodium bi carbonate, " pot assi um bi car bonat e,
cal.ci um bi car honat e nd m.xtures reof . ite sional

teps A r et e b e SeRyE Rt PR e ops selite signal
the control -rel easi ng, coat . of certain enpodi ts

a prefietpuriaed sumben hiespRdseor BiULssy fice VTS 3@’ g%gﬁ:] i ppable to
| actate, sodiumsulfate, |actose, glucose, sucrose,

receiwaaniyt @GPS signgs, powreheyclioggdithecdaving, ¢teor gani ¢ conpounds
known in the art, and mxtures thereof. The swelling

[012( SFTG. ¢3RhéwACAl@mpbisf dnsinpdémeéritatidneaf ACAL30@withinognewom
pharmaceutical Iy acceptabl e hydrophilic conmpound,

1300 3ViE 2 BuAdBE! ITRE ATAL 1900 SWe liddie ARUOD 1304wal erloattion-
5C that |s: greater than or equal to at |east 10% by

mo%@ie.gi'})% Vga{igﬁ-x}x\tkg@% %ga&qg?lgg?g Phﬂltte%&g Uad/of Rirdd rd-BRABorle%GPS
|

an or equal to at
) ast 20% by .wel ght (wt/w n-limti )
sigaont T GRS AR A o dy T oype, BEIOBLER haule
control -rel easi ng coat of qprtagn,enbodinentélot t.lhef.1 d
may firsdedet a finedereriagiator vathie en c ESET sigeelpV6 or another similar hixe
pol yvi nyl pyrrolidones (e.g. polyplasdone, crospovi done
and m xtures thereof), crosslinked
car boxyal kyl cel | ul oses, crosslinked
car boxynet hyl cel | ul ose (e.g. crosslinked sodi um
croscarnel |l ose), hydrophil 48 pol ymers of high nol ar
mass (i.e., which can be, but are not linmted to being
greater than or equal to 100,000 Daltons) which can
include, but are not limted to:



herein, the term"plasticizer" includes any conpounds
capabl e of plasticizing or softening a polyner or

whkovders7ased in the present invention. Once theCT/U81006/024917

has been nmanufactured, certain plasticizers can
function to increase the hydrophilicity of the coat in
the environnent of use. During manufacture of the
coat, the plasticizer can | ower the nelting
tenmperature or glass transition tenmperature (softening
positivni devicee APRF atithie)a womt H30 sirykedlwayr withindarbuiltig. As an
addition of a plasticizer, such as | ow nol ecul ar
examiph §fpeRition, the PG 1 §0bmandihe retwvawetlkasperiding signhlatrom
wei ght of a polynmer in which they are included thereby

locatl RWRbENE (bich, 43! Asilst 1ASAdd P32 RoREhatBIIT @n 3806 enifined
point. Plasticizers can also generally reduce the

Y5 GG Y5 - el aflidd Wbl EoRf the fixed
poSlhp naé%ﬁ%% )s{lg:’ reg’ ?ﬁg%%/gi% be '\ﬁgg% a@ﬁﬁé E%nm%cr opar t0 I cl ee e
.control -rel easi ng.coat include acetyl at .
vosifigrsyioro 0BG alie HEEe Same e prdide HinE rSiepse. sphemaiy o
butyl glycolate; dibutyl tartrate; diethyl phthalate;
oﬂlerd&mhahgi Soriding date: The ipiding pigaals yna ekg |Pf<g‘11§“c 8%'(3@?5 type
gl ycerin; propylene glycol;triacetin; tripropioin;
locatilinadz#4 isugh @ tfiorpatiph trélating to thecixed pesinagdlyibe fixgé position
acetyltriethyl citrate, polyethylene glycols; castor
deviéd 1308r apigis Seensatidn, may intkudei the adéesyref thiclbuildmigetheyfloor of
citrate; polyhydric al cohols, glycerol, glycerin

the b?ﬁﬁﬁ? Ble 108661385 GuRBLESShal oMy CfidDihe obifieR bR, fixdd Po¥ition

t
riethyl citrate, dibenzyl phthal até, dihexyl
.ph | .at.e u yl phthal ate, diisononyl
dew‘%ni%gl@thgi} ﬁgeu’{oé{n %@ yl phthal ate, dioctyl azel ate,
xidize allate, triisoctyl trinell.itate; .
o128 Smiafidy s uhaiva b, SRR By FERaHoR &f & location modue
~di-i-octyl phthalate, di-i-decyl phthalate, )
withigi amALRSHAPO Lpgatasat #p dntepsectinn fl‘%oaétf;fpurpﬂ%ﬂpﬁi%lﬁo“ having
tri-2-ethylhexyl trinellitate, di-2-ethylhexyl

numendiup htddings 1206t T lextjon meduleaiddd mity include aywinelgssl and/or
azel ate, dibutyl sebacate, diethyl oxal ate,

wirei Rifafiate of &PUisighlly| druoticatiecatidh binfothmtion i sigtaks, As an
di et hyl mal onate, dibutyl phthalate, dibutylsebacate,

exaxgl%d&cttﬁé ?Ac*aﬁbxbmonmgtﬁos 3¢ AL BRed Refa8Rfor 13D® within a light

asticizer can be presént in an anount of from1%to
8Q% of. t he nt r i . . y i .
posto i igh 0t 108 s R PhoR PRV AV G BRimp B operaton,
present in ap amount of .from 5%tn.50% i.n r .
an Adfld dnofethown) mssh eiibe, 1eeeiip o7 Telesy 2ding ippgls &ﬁ(gﬁom location
enbodi ments at 20% of the control-rel easjng coat dry
moduts {48, [Thasd@ling kignels i 8 max Peyide Josgsteraigs, gplemeris, or
present in an amount of from 1%to 100% by wei ght of
othet BmiddrcGPP aiding data. dEpeaidinggignatmmal elohpiogde glon-GPS type
polymer, the ratio of polynmeppore former, and the

locatieh AhtaSUEH aE R RBoR kelatie: 13 the GRad poglien bDhelb@tibwmodule
Since a certain thickness of control release coating

140825 hi qSFoemﬁﬁBﬁ ?x}’a?ﬁrex&lﬁctiéﬁf}{éeiddjfé%s 3¢ Rl EheeriddBort €507, @k corner

di sso Ion pro e anmount of pol yner coating
equi red dyrj nuf.acture is.related to the total
onf@ﬁg$g§§ggpg§bggwgﬁgrgg¥%%H§?5%ngated m croparticl es
that requires a coating. The control releasing polynmer
surface area coverage can range fromO0.5 ng/cnR to
30ng/ cnR. For exanple in certain enbodi nents the
surface area coverage of the control-rel easi ng pol ymer
is fromO0.6 ng/cnR to 20ng/cn2, and in other
enbodi nents from1 ng/cnR to 5ng/cnR. In at | east one
enbodi nent of the inventiod4 Eudragit(r) NE3OD is used
as the control releasing polyner at a surface area
coverage of 10ng/cnR. One approach to estinmate the
total surface area of a nultiparticulate batch is the

o . -~ O I A OSN"T"R A P~



m croparticles into a tablet. The resultant dosage
fornms enjoy the processing ease associated with the

wais@®7ois7exci pi ent masses and the rel ease propepPtT/852006/024917

associated with control -rel easi ng coat ed

m croparticles. Aternatively, the coated

m croparticles can be filled into capsules. [0460] The
forms of adm nistration according to the invention are
suitable for oral adm nistration. In certain

enbodi nents the forns OfurrdviDDEStration are tabl ets
and capsul es. However, the conposition of the invention

0126 TR 20 ¢k@ad hen Toen Bodeelslhia, 1eRslsGps. standalone, GPS-
m crotabl ets, which can then be packaged into capsul es

autcﬁfortfogl @sﬁ gghx}o% Ozifled!" blt q{e\,{wé&l Bagedj qa@@e% faﬁ&{“ m@ t’igcelve

osage $oF s as dlsclosed erein can

db Ki ar.ti san, e the f
infRBRO, gy CUSHecPg <] g LT GPRERRYBRS AGPOIE as wel as
difficult to commercially nanufacture [0461] The
outside 9 ike {GRRatplbite Aysiemc oRete smnle sinc kst Hnile grosition-
differently coated mcroparticles into a dosage form
determimationisdeticn ofathe AlyCfmaji feteive mfomedtmmsizomprtbé GPEssatellites
For exanple, in certain enbodinents, mcroparticles
andvd Bluetoodle hatwesdlk natl/eass IBEBf8026l Icwi-Hieco0orl] Mdile Wtilibing the
other mcroparticles having a sustained rel ease

ccllﬁfa?”virﬁe&o cORNIf8tiEn BtoR! & GRARRRENicE Q)'Ft([a% | eghe GPS
rel ease bupropion formulation. In addition, other

acqfRRH HERES, AR AELUARAROR R L LT GRS e

Uprop on. 1 ease

bup ' on co one B g@?@ét ake %%@Lg{lﬂlﬂ% utgx]e %ﬁu‘iarnetwork

ro artlcles coated Mﬁth a highly soluble i mediate
[012’6| Tierst ithey exaynple ashitestueysa et ;f;l(er AL anayohe iewigndeds to
are known to those skilled in the art, or a
wired mbiwoaks surhods theytelzpharvendtopdgaor data MoﬂmlWiﬂpﬂu& departing
conponents can then be bl ended together in the desired

fromahd §copd df Heasiestnt thventedp Skir@xadplef GBS chpibilitRs are present
tabl et. Exanples of nultiple conponent controlled

in d 1@%@@%@9&4&&%@ BeyiOf MbAtdciiaSo A RirdesShired Ihtj'én}é?'link the
708. 3.2.5 Dose Sipping Technology [0462

r oy 0. c nt n el.iver
GngS %Pa%t ngzg}f i vearll end; Vi Ogﬁ;? F oAt ul%fe a rﬁmﬁltlon Infide a
upr Qi drobrontde i n, ad xture with a f|UI For
bm@#%&q@ pO&H oga3y Preflisplayss logallyeth seat 19 e Sif @hexample

conprises a hollow drug formul ation chanber In at
of gneizmnerpensatiomtridheddiCD vy herrsed farcscurityior thes trlerbage or
a second end and contains a formulation in the form of
hardwredpatan eppdeatidns. at | east one enbodi nent, the drug
formul ati on conpri ses bupropi on hydrobrom de. The
system further conprises a fluid passing drug
formul ation retainer in the first end of the chanber.

The retainer @k@%ﬁﬁﬁ%NE%Hﬁ@ pER Tﬁﬁ} ﬁgopartlcles

fromthe flrsr*eno WniTe permttlng TIUId entry into

amber enbadi rent.s .
10128 T R i, oA, w‘iﬁls RS Ek Y LSS Fisfisp RgibiLy Simin
dr obr oi nde and at | east one_other drug. [0463 The
the.d% R genetven amavesk s oWhe theyOET) 19 ver iatod s@ustinegy by short

delivering mcroparticles containing buproFlon
TTRE dequimementdcor by metvenrk dandwidthd ot oy witkerwignal derhingdsdthe GPS

The method i nvolves inserting mcroparticles of

bupr opi on hydrobrom de formul ation into a holl ow drag

delivery chanber of a drug delivery device. The

chanber has a first end and a second end. The first

endof the chanber has a fl 4bd passing drug fornul ation

retainer. The drug delivery device has a first and

second end. The first end of the drug delivering

deV|ce |s |nserted |nto a fluid and the second end |s

Y 1 . e Y o T T - "

J.




bupropion salt to be dispensed fromthe osnotic dosage
form Gsnosis can be defined as the flow of sol vent

wo c@moss7eonpart nent with a | ow concentrati on oPCEHUB20€024917

to a conpartnment with a high concentration of sol ute.

The two conpartnents are separated by a nenbrane,

wall, or coat, which allows flow of solvent (a |iquid,

aqueous nedia, or biological fluids) but not the

sol ute. Exanples of such nenbranes can for exanple be,
recave afitie pressa ieventiob can ®e piogramprRd adautoagyioaibt sdlect a given

nmenbr ane, which asymetric nenbrane can be perneabl e,

acq8i8itioR oM PbLexAR1é, 0N te nSiiwoHOREMTCQS BERY, Whidh GBRslates to
deliver the bupropion salt by osnotic punpi ng,

a st fb#l?dvﬂﬁthoe[vahglﬁlifépffpﬂﬁ%girg@scsh&)%lﬁ{ﬁﬁcﬁfong 'Je%kp{he%}gsent
osnotl ¢ punping. Thus, in principle, 0sSnosis

. contraolled rel ease, of .t he bupropion sa i nvol ves

invGeiiefient MerSpsPrtismairaty SeBattnE e he aMpRutgimergor
dosage formfoll owed by dissolution of the bupropion

stanglglopc mode, Waick ipad dgrendent b srgeless compmugigationgnegvork for
sol ution of the bupropion salt by osnotic punping of

aidinp énfewhajionoin thersomghwat, whea thte geobcptamsseyend 98 usagetisheavy,
sem per meabl e nmenbrane or by a conbi nati on of osnosis

andathe cidihgl siformdtivholdgncy hienes Brinpefipaitdd eviflieib radeirements, the
[0472] It is well known to one of ordinary skill in

uset &f sBlekt, bR ahifen ARSIy 6Fmbiually! e alRheRSEs &asttiﬁlcﬁfb%e tcrjﬁlﬁe.

i n-vi vo phar macoki netic paranmeters can be influence
e . . L . e, i

Hofthet oY 808 kokd Sa8AP1acR 8 o8 FRIOR S 8 B B oer

f phar i cal l ccept.abl e exci pi ent ed o for
noeft, 8 BB oT ithdbt SbEI0f GHlad Beae dal 108 ABE AT anstal or

exci pient used to formthe core, the anount or type of
auteipiticop veeridaaf &g antenqmaew elostariaianeaods Pk opgration dntof gither

exanpl e, osmagents (the term osnmagent, osnotically
autefoieass | are stadajires (if osplmetiedal ik yeuefehte @nd vibereoisp ouplicitipdling

osnotic agents are used interchangeably herein)

infRmAREO| heretvorRbdscdny neondrk aalet @bdekier eof . The rel ease
profile can al so be influenced by the material used to

[01%3%4 RSItREHePEERRRALE JTRAD NS GAYRS itDad Q@toﬁrﬁgig sgamless

e material used to formany coating, suc
contral _r Sj t] . r € it
ands RORPR S5 bR R B Al ot e FRsBBRC aesstyyif ymnd when
t hese factors _in mpd, an osnptjc device.can therefqre
aval PR AN Breoamal to deris VidepardeEie gt B aatasge it not
that in certain enbodinents, after 2 hours fromO to
availghle 9y nolepvgHeblefin ahiémplypnagsieon Thanetwak raided ppsenationsh mpde
4 hours from 15%to 45% by wei ght of the bupropion
ovesainiesithe stedt-epdeuitatmht ef tie GPSHastonbmons dOGP 8atddtohy modes
wei ght of the bupropion salt is released, and after 16

andNllbnss, theRirBe 1dV@D 0B Beerbimanee a8 thehetivbe-budpd ajdeNbstdddes not
i s rel eased, when neasured for exanple by using a USP

roafif St PR Fhgtk O LRSSl I bl AR s

H.1.5,. Acetate Buffer .pH 4.5, Phosphate ffer,

e R IR Eh ARl NG St e D98 rasivad Py e Afiggover
Alternatjvely dissolution nmay be effected in USP-3

SOIpE, BRIBMENCHINIS Medjtny, fhe commipigaion ks @ay be ¢ff Vii.es the GPS
phosphate buffer at pH 6.8. [0473] Osnotic devices

fungtignoidl,Cheis dtasiegn ckhis ¢ the Istaee endh forivard/inethod rad] hasiig othin
no nore than 40% after 2 hours, 40-75%rel ease after 4
hours, at least 75% after 8 hours, and at |east 85%
after 16 hours when assayed using a dissol ution nmedi um
such as identified above or known in the art. [0474]
In certain enbodi nents of #he present invention, an
osnoti c dosage formis provided having a core
conprising the bupropion salt and one or nore
excipients. In at |east one enbodi nent the osnotic

I Y o o e — .



[0479] In at |east one enbodi nent, the nodified
rel ease dosage formconprises a nultiparticul ate
walomages7dor m each m croparticle conprising anPOFIBL0€024917
delivery device, each mcroparticle conprising a
honogenous solid core conprising substantially the
bupropion salt in adm xture with at | east one
pharmaceutically acceptabl e exci pi ent, an osnagent
and/ or an osnopol yner, said core of each mcroparticle
serveu directiyd etbubied sors thei AECDeafhe seantessanguwhach flpebitity ©f the
entry of an aqueous liquid into the core and delivery

ALQS$ dréifitebiips RibeR elite prodltetdIty 6MEEhE AN teHes! iRl Rkds
the dosage formthrough a plurality of pores formed in

basécﬂ?n fie '@a@ﬁn‘ilﬁ?&‘ Rl the AR R MR Rie ta/?g BF@M@esﬁi&sﬂecp ore

form ng agent in the nenbrane I nati on of

[Olﬁﬁrﬁhgsenﬁgr% t%g $ Ieftaogls Iofﬁﬁg g%raﬁ a? modag%vafyg erg%ua(f Ior(f %e type of
delivery of th ton salt and is_fornulated such
SerVi¢FaPT @ca%%)gﬁla% MG bassiequestadnesr dgseandpd Alopy the ALCS.
effectlve anount of the bupr opi on salt and exhibits an
Forjexampiple; of thel wses places an 93 h caathea®P8 rekivayiin ghé AJD may
to 20% by wei ght of the bupropion salt is released,
autcahdtenlly Heopinsedf inothe 1fhedd that SPillbyroniiegihe mbsttdteurate position
bupropion salt is released, after 8 hours, from40%to

infoP@%i &1y il Gielioft Iﬁéﬁﬁi@pﬁ&rsﬂﬂé OTh&3hbdd Bay sé ﬁ@t%@k-bmd but,
after 16 hours, nore than 80% by wei ght” of th

IS U el rrsvsrr o

er ours | east 75@6| | eas
the CHE PR B 18"APCPIHET Blenping TosiiRn cafiolol SPmALG, te
[ one enbodi nent the nodi fi ed reI ease dosage form
oSSR SRPOR RO AR the A0 TSR ichiia ing neonk sided mode,
m croparticle conprising a honbgenous solid core
sucl dlgs rthe ipragessings capabiligies wf tthe nptwerk pind nhe absitiown-tétemnination
| east one pharmaceutically acceptabl e excipient in
sectiwhnare tutitieedrint garallel. o Aagother edmiplorif amsasiegpstsydiBictions to a
and/ or an absorption enhancer, said mcroparticles

speéiﬁm%&ﬁﬁﬁ CGthé NI nﬁ%tﬁémﬁ%ﬁ&%fccﬂh‘é hem- aﬁt@ﬁ&ﬁo&n& GPS-
pharmaceutical Iy acceptabl e excipient, said tablet

stan%Hfo'hQ H{Bgl@qhQXmﬁ gg&m?ﬁffw log 1%{-{%5@% ?na\ﬁﬂér gutg‘teqrt rﬂac% such

an aqu quidinto ore an rFvery

of the bu ion.salf fromthe taplet in r to the
deniBpdt 0F g2 T F RS B rror S ERPUREI S FeALER, Hfetthore,
passaglevvay in the seniperneabl e menbrane and/ or b
the ALGI @iys the peidn overeids dhe puematn Fhoiereinpsrmsions lagde The
toal | ow communi cation of the tablet interior with the
ALERt may atsoofwitchebeatwednemofier ol & peedetenhinet eevinipfeag) the first
salt and is formul ated such that the dosage form

positionfualcaibsion of gy paaitivn-dabinying@idneetiion ig6blaied OfFok RRample,
bupropi on salt and exhibits an in-vitro rel ease rate

if a§ Boh1 thdts ﬁtéeer the Amrbsnat;r QP tﬁeone%gﬁo AN e h 8N 10UbtdiNEhe

bupropion salt is rel eased, after 4 urs from15%to

o 3l B A0S dg%f}é@a%%}n e SR
s A bRt i, e foues, mare Lhan vostpy,

hours no nore than 40%is rel eased, after 4 hours from
modg(sugups SPSeAutanoBwUs aiaderordS R siaadalond made) ty59akesadditional

rel eased and after 16 hours at |east 85%is rel eased.

[0481] In at |east one enbodi nent, the nodified

rel ease dosage formconprises a nmultiparticulate

dosage form each mcroparticle conprising a sugar

sphere or nonpareil bead ceated with at | east one

| ayer conprising substantially the bupropion salt with

at | east one pharmaceutically acceptabl e excipient,

said at Ieast one Iayer surrounded by a senrperneable

e . S




means for the exit of the bupropion salt fromthe
device, said device fornul ated such that when the

walewroe79& i n an aqueous medi um the bupropi oNPGEIUE2006/024917

and optionally the at | east one neans for forcibly

di spensing the bupropion salt fromthe device and the

at | east one neans for the exit of the bupropion salt

fromthe device cooperatively function to exhibit an

in-vitro rel ease rate such that after 2 hours fromO
bandwidZD 96 e weieldss cofnmurdcatiops apivaork sadatlabls to elfleesedrs. For

after 4 hours from15%to 45% by wei ght of the

privacsp boiposss, siad hrchBedhitk @FSRE ATafd %Isogalib%rfér rédepiiof 8P aldng
90% by wei ght of the bupropion salt is released, and

1nfo?1’;15€(5n R HBVRs tHECHs B @9 %8&?1}3% ey {he\?é?sﬁliaﬁ be Spnt fo the

uproplon salt is r ease Vi Cce erel

0

neo bl SoRBe i DA B SRR i Lt s o
dS.r ased a 16 hours at least 85%is

maipigin @gz IP@QE@?%@F‘?‘F%M one enbodi nent, the
nodi fied rel ease dosage form conpri ses an osnot i ¢

[013d| Koy exgmplsy pitwationnphersi the netveosk @censsl isschargedrta e user on a
surroundi ng said core, said core conprising a

per ukebaspe thd arahitectied bE AT iGRealsorallows tife Usbethb Whoiepiod Preventing
salt, at |east one neans for increasing the

the RYSHOIE todhh€tiBh 6565 UEBstids] Bfort RACATRRDIARD MR8l determined it is
optionally at |east one neans for forcibly dispensing

necés@f%btUpfeQHi ok Aétwortt P Tdd o q’ﬁ%étctﬁ? R sdre{&ﬁmpﬁl?lﬁg In this

rising at east one neans he “exi

|on sa fro the evi c sai d devi.ce forpul at
exangfl O£ 5ieederRE FocbB o7l AP LIg AEIES pethitim M Es-
I east, one nmeans for |ncreasing_ the hydrostatic
Staﬂgfﬂ@g% modeineisngally méthautniliziag theerigipal .Rﬁﬁf@rmgnqerreqtatements
| east one neans for forcibly dispensing the bupropion
of theggwser.f rom t he device and the at | east one neans for
the exit of the bupropion salt cooperatively function
[0132) TreADCS atiows fiervthe bandveildghacfthe atifsl s ebmirdtaicafibiseiietwork
hours fromO to 20% by wei ght of the bupropionsalt is
to bel pasged hderthd MRUrsanfit Ik 1203t Be 45%{32&1 ‘ffdrghéfﬁgfenﬂy

the bupropion salt is released, after hours, from

ARLE SRS § B Eobb by arpe
T T KL —

er 4 hours from 40-75% i s released, after 8 hours

Parailﬁ reRessibies o his aflaws feredynamie loediag ofgheGBBrlignt andamstwork

85%is released. [0487] In at |east one enbodi nent the
servieh peasessors tosmoie efficautly ccabntate positipn Hopmoftipdey ALCDs. This

hydr obr om de sustai ned rel ease forrmulations that is
appioacie gilibwal font arf ¢epéded guirbeF A guiCHe iseieSwithout significantly

Vel lbutrin(tm ER or Zyban(tm)/Wellbutrin(tm SR when
affed | 1R $ik <8 cRACST Ry ikl el Lo Rk &fdns s éélﬁ.ed t her eof

wherein the bupropion salt contained I's nore
stable t han the bupropi on hydrochl ori de salt contai ned
in Welbutrin ER or Zyban when stored at 40 degrees C

and 75%rel ati humdity for, at least 3, 4 5 and/or
at |east 6 nDnﬁﬁgngégpﬂ€§$5¥¥¥llﬂ¥%E$%vention
enconpasses bi oequi val ent 150 ng, 174 ny, 300 ng or
348 ng buropi on HBr containing fornulations. [0488] In
at | east one enbodinent the invention is directed to
topi cal fornmul ati ons contai ni ng bupropi on hydrobrom de
that may be administered topically, e.g.,
transnucosal ly or transdermally. Particularly, the

i nvention enbraces topical 4§ adnmi ni strable gels and
pat ch type delivery devices which potentially may
conpri se anot her active agent such as nicotine. [0489]
In at Ieast one enbodlnent the |nvent|on |s dlrected

e



salt is released, after 4 hours from 15%to 45% by
wei ght of the bupropion salt is released, after 8

whowr 18760 om 40% t o 90% by wei ght of the bupropCDUSBAb/024917

is released, and after 16 hours, nore than 80% by

wei ght of the bupropion salt is released or a dosage

formwherein after 2 hours no nore than 40 %is

rel eased, after 4 hours from40-75%is rel eased, after

8 hours at least 75%is released or after 16 hours at
[013BP 6 bss3hthd ALOS), endiyle cfdel&6is thay be utilizedito previds the ALCD

enbodi nent, the osnotic dosage forns further conprise

W1thaa[‘ sﬂo%f fm@t 8R! 4¢bh@teCaitionp L kimgretrokatie réspk rwitta fiveer
nmbr ane or coat. This inert water-sol uble coat can be

n - liBe BEtwEk aided
transsf“f‘?e%@%%?én %#Ss%%%% ks EGEFSEPAlIgH fhodllh e Romes
risi ng a ert vvater-sol ubIe coat, the osnotic
“deBE IoFsPHeE MY ts an invitro rel ease rate such that
after 2 hours fron10 to 20% by wei ght of the bupropion
salt is released, after 4 hours from 15%to 45% by
wei ght of the bupropl on salt is reI eased after 8
hours, f DISARIBIYLE QAR GAED FYER JYBEOPI on sal t
Is released, and after 16 hours mor e than 80% by
[013&? mzhtall@siunghmebapswamexsai thei pom’ed)ledsteﬂnmah(al detinge(also
formwherein after 2 hours nonore than 40%i s

knm'ivﬁla?ﬁﬁ nt) ¥F B ARCOOUHShE EnttRicdiBisistetiodl (@B6 &down as the
ter 8 holrs at |least 75%is rel eased and after 16

servgxi hgf t@ A]géﬁt ? 54k %ﬁgu{eehﬁa%ﬂgoagﬁ7kdﬁbl@&n |@@cﬁng° Nghd

i'men osnoti c dosage forns fuart her

conpri se an os. Cc Subcoat

e R R e R P D
an in-vitro rel ease rate such that after .2 hours frg b

faster TAFBOUBY awsi glowsarth Ofhie rRASTIAR-detgrminationepestigi Jo be
after 4 hours from15%to 45% by wei ght of the

powlerkalr dpivnrorssedlactivelyr phveersedo reducer PV cenSUmPpiQI A dbg (F'S
90% by wei ght of the bupropion salt is rel eased, and

por@éd &fthd Allupir s, nore than 80% by wei ght of the
bupropion salt is rel eased or a dosage form wherein

[Olﬁ%t'ﬁ{e %cﬁi%ﬁﬁe B3 ATRES afsh a0 Yori aﬂvmﬁie&ﬁﬁﬁﬁcatﬁfnt @repAemeris

urs Trom40-75%is rel eased, after hours at | east
%is I eas I
o LAY Sy sty S i e
mogo i FEIHebEa eens&gr%giepﬁé‘r%%eé@%?a?%' PESseriNg i, Ropition-

t he osm)tlc dosage form can, for exa cont r.ol
deteratination seqtpmAS @Ell axaligh §1m1éﬂfb’a§ée np}é aidggr Bigdg gllows the

salt. In enbodi nents conprising the controlreleasing
ALCDRto detiee @samst ilocafivaadpsa float nmex ebitilized nfor i ¢parpe location

rel ease rate such that after 2 hours fromO to 20% by
acqRiteH s8dnatibe voRe OPi tifie-$a tappidxinedte ap@itionafvessd 4n known

ours from 15%to 45% by wei ght of the bupropion salt

epﬂefh %1% é)? %ﬁﬁﬁlacéigﬁ(?g)a ﬂ?@éé%ﬁn% br a1® dHe4st RilZRdorbyasiil dbdation

bupr opi on I's refeased, and after 16 hours,

detp@lggioglgné% 1;/{’0 1& e Nt 19 a\‘lc\%)ﬁedapijﬁlr nléec‘ alifizddSat a remote

Bravuwherern a ter hours no

nore than 40%is reIease af t 0

servey Wish 9 ePhames ¢th 35 X scijpeq ahg’tg]%gﬁnf i‘{ B 6@2@%‘3 tssued
and after 16 hours at |east 85%is rel eased. [0499] In

to Ghrih eteedt Whinh ipitverposatodby referencehifseia inity BIUIEWY} easi ng
coat of the osnotic dosage form conprises a materi al
that is soluble or erodible in intestinal juices,
substantially pH neutral or basic fluids of fluids
havi ng a pH higher than gastric fluid, but for the
nost part insoluble in gas4pic juices or acidic
fluids. [0500] In at |east one enbodi nent, the
control -rel easing coat of the osnotic dosage form
conpri ses at Ieast one mater-lnsoluble mater-perneable

o, oy .




tripropionate, cellul ose acetate val erate, cellul ose
benzoate, cellul ose butyrate napthylate, cellul ose
whoedoynss7e) cel | ul ose chl orobenzoate, cell ul 0SePCT/US2006/024917
cyanoacet ates, cellul ose dicaprylate, cellul ose
di oct anoate, cellul ose di pentanate, cellul ose
di pentanl ate, cellul ose formate, cell ul ose
net hacryl ates, cellul ose nmet hoxybenzoate, cell ul ose
~ nitrate, cellulose nitrobenzoate, cellul ose phosphate
[01%6] OXlieWwihes abddes (sueh bettesmgpiatdhuvabasys st dlasslow for the
phosphi tes, cellul ose phosphonates, cellul ose

utiliRhR méévg,ov&? Lihd# 29 ge wa&wsyfe@meowg;o%@aﬁésemue@bhu kPS8 the

propi onat € i sobutyrate | ul ose proplonate
Cj Sl
posi?%%aie{ m%atl?l? slaé{ 1SL| %Esle | acgftg# Ce?fell,lll %éslfésfi'ﬁge low power

trica ul ose .trifor

short Tagh P féec%eghgm A IR ———
trilaurate, cellulose trinyristate, cellul ose

appraximptedegation.cel | ul ose trioctanoate, cellul ose
tripalmtate, cellulose tripropionate, cellul ose

[0137]i BhecALOB @dso glbdwutwsetion infatneatiando beskhtitbdbe ALCS via the
val erate palmtate; a cellulose ether, such as for

Wir€$ @M remuicSimE Ossitk, 481 bwitchiige batwhga ribx YARS-yhitofighbyd or
cel l ul ose, 2-hydroxyethyl cellul ose, 2-hydroxyethyl

GP%—%%BEIIGI% b 91%@\701‘1% J'&édf ﬁf&ﬂ@st Wl hing Gh! e Ciﬁa%work aided

dr oxypr opyl ['ul ose, roxypropyl net hyl

mo§S b k'yrgﬁhggeﬁhmg@gg% lyt§}o§§4én %ait Ls%hg&? PRSRLE1Ee, Sl Lomection
fac‘r,%gsll, lﬁg\{v%ﬁ e-1a u fgé‘?fng% oy %@b: ﬁhoz@egge Lh lgx%lél lfgracim Etl ﬁfus1on"

met hyl cyanoet hyl cel |l ul ose, sodi um carboxymet hyl

frorp. Yeayigne)spBIchy I(c.Ee| dcatlerometes o aTAsFHTE SERROKS rElf MYgters, etc.) also
cel lul ose; a polysul fone, such as for exanple,

incinded et therSLCDdoedd tatheakcyuwrasybafithe posittorpddtgrurinativemes well as
pol yvi nyl acetate; a polyvinyl alcohol; a polyester; a

proPidi keXYeCBUgith appriBRinyfé ICeHE tingd, Al GT@u&ﬂdyyﬂnformatwn to
al cohol copol yner, polypropylene

assﬁp lt%( {ALéﬂj hfrﬁ% %mhtl b ﬁyﬂl&%e%remse Bosmon determination and/or

br ono- out eny ene ut ene

imﬁasY%ffﬂF TR %?%h{ife&ﬁ”e) pol y(I hexane)

pon(I-|sopropyl-I-butenylene), pol y(I - pent ene),
roly(3-vinyl pyrene), poly(4-nethoxyl |-butenylene),
pol y(et hyl ene-co-net hyl styrene), poly vinyl-chloride,
pol y(et hyl ene- cot G
rly(ethyl ene-tererhthal ate),

[0188] Wirthde aafwark rsyhtatne xtypieally haveehigh quality reference clocks, and
pol y( hexaf | uor oprol yl ene), pol y(hexyl oxyet hyl ene),

sorOW¥EleSORMHBAEIystdd, %S PUDRIL; £6 Syhchedfifdedn absolute GPS-
pol y(i soprene), poly but adi ene,

iwot é@%}a@&k zérﬁs e g%ﬁw%@ﬁﬁwﬁgwﬁ%gsg e 10be e
to %ge% é)%)?lg l Nt %Cg{ I'@ | %L&boqg Xé/sl i '&:}’ ltﬁ‘g e()iPS clock

pol y(c clopentylethylene ol y(decyl et hyl ene),_pal y- .
frequepge @ffsqﬁ Ay IR Eanithy o@%%‘e@ é%m pensyHincer@nty. - The GPY.time

pol y(propyl et hyl ene); a pol ystyrene, such as for
refercaoepiney bpdtapsierrad do fest pasiticdatermanationaiegtic teethieyGPS-clock

styrene), poly(4-nethoxystyrene), poly(4-

net hoxystyrene-stat-styrene), poly(4-nethyl styrene),

pol y(i sopentyl styrene), poly(isoproryl styrene),

pol yvinyl esters or polyvinyl ethers, such as form

exanpl e, roly(benzoyl et hyl &me), pol y(but oxyet hyl ene),

pol y(chl oroprene), poly(cycl ohexl oxyet hyl ene),

pol y(decyl oxyet hyl ene), pol y(di chl oroet hyl ene),

pol y(di fl uoroet hyl ene), polyvinyl acetate)




pl asticizer can inpart sone particul arly advant ageous
physi cal properties to the osnotic device of the
wo paoeois7em. [ 0517] Pl asticizers useful in the OBODUSI06/024917
dosage formof the invention can include, for exanple,
| ow nol ecul ar wei ght pol yners, oligoners, copolyners,
oils, small organic nol ecul es, | ow nolecular wei ght
pol yol s having aliphatic hydroxyls, ester-type
pl astici zers, glycol ethers, poly(propylene glycol),
timeruThe stairoplrppsdl offtims and fragleach taasfepislty netuse theotmcertainties
nmol ecul ar wei ght pol y(ethyl ene glycol), citrate

of AAXtB ctdck RendPrRASHdqabAE, Gad tHuk &S Blijrive Bk AMHEFE Mehi i Slansfer
gl ycerin, ethylene gl'ycol, 1,2-butylene glycol,

- gl ycol , diethyl ene
ma}é?lg%g#{tﬁftnrﬁ?gc{%{ g\géetha%l%:/s(ﬁ}ﬁpslf etraet hyl ene glycol and
ot her poly(ethylene glycol) conpounds, nonopropyl ene
gl ycol nonoi sopropyl ether, propylene glycol nonoethyl
et her, ethylene glycol nonoethyl ether, diethylene
gl ycol nonoet hyl ethegyﬂ%gibﬂﬁéﬁ | actate, ethyl
| actate, butyl lactate, ethyl glycolate,

[0130] 3HIGy |1§Bustrates, a hloek lidgrarh tfyancixampleimplementatidn of a time
citrate, acetyl triethyl citrate, tributyl citrate and
trangfel yhechnismlwilieed M osjuadtical withi ALEZSr1S0ar dn this example, the
commercially avail able from sources such as Al drich or

ALEE 4880 h8AtieBhizéPon hbsolfte BIEOLHO N RY Ghr8Rs@Rdwitt Bilizing
the scopé of the invention, that a conbination of

CoNG R 3FR St e PR 2 B
iR b S SR Bt B 5 BEED Bt shown

Bi ot echni cal .and Bi onedi cal plications (J. M )
synglgppizg GRSjclockoiimg wﬁlpﬁé@st}m@aé?n thiy, exampe i theppLES, the time
dosage formis manufactured, certain plasticizers can

tranffen otayde accomplishedigethtdesstdpgdr ophi l i city of the coat(s)
and/ or the core of the osnotic dosage formin the

[0140]MinrtBé B0 btep)f thel b&sebmilon {“BS) clock i1 509 m@y be Ryndhvéhized to the
Accordingly, certain plasticlizers can function as flux

GP SRR #Erencel B0281rhd Mend Aldufachfat GRL BYLAS& 1504 depends on the

esters: copol ymers of nmethacrylate salts:plasticizer of
e k c y M ps s
syslp G iRkRn WG bOUT T BRedr 106 1n P00 TS b s s
copol yners of nethacrylate salt wei ght: 15-0. 5% of
typic %%ﬁtﬂiﬂ@aﬂéﬁe oSyex&%X@mes Ogﬂ%twf’g%/sal wei ght percent of
al | conponents conprising the wall is 100% [0519
[014Hj Indhe pesand pler.dBerCheslagkabis ixsynheanizedomte the B aloek 4 504
dosage form descri bed above, asymetric nmenbranes can
by s the recsptibit of agrspecifid evént i theemaster franestratsinittaiofamehe
formfor the controlled rel ease of the bupropion salt

BS{cocRIB04 6 tHeCP-tIock 15060 ThE BES@odkol 303 thsiGith BRonaheVRame
and the therapeutically beneficial in-vivo

with® Ry Hﬁt‘fs‘ﬁhbs‘ilgx% {ifgleﬂﬁ{ ﬁ:]b?lt éﬁgﬁaﬁfe i 83bIROGPRL time with an

managenment condi t1on. asymmetric menbranes

can b r meabl e, sem per neabl erforated

ol pT AP bl Solos o FEh Bricemoahin B bsTsii slyS-glpekc 1504
osnotic, punping, diffysion or the conbi ned pechani sns

ando@eo@%wgf drR08 4% casat chﬁulﬁ%irﬁ@.ren?ﬁ @Ok dp dhe Be-clock 1504
referred to US Patent No. 5,612,059 for the

signebrgroer delawinghd BSsdockh byQdo kigodl trangmisstonitinadumioghe distance
for thecontxoll ed-rel ease of an active through one or
nore asymetric nenbranes by osnosis or by a
conbi nation of diffusion osnotic punping. [0520] In
certain enbodi mrents of the osnotic dosage form the
sem per neabl e nenbrane cansturther conprise a flux
enhanci ng, or channeling agent. [0521] "Flux enhancing
agents" or "channeling agents" are any materials which
function to increase the volune of fluid inbibed into

o .. Y T o o



pol yneric materials include, for exanple, cellul ose
acetate phthalate (CAP), cellul ose acetate
wo eoomoid7ed at e (CAT), pol yvinyl acetate) phthal B€BUS2006/024917
(PVAP), hydroxypropyl methylcellul ose phthalate (HP),
pol y(nmet hacryl ate ethylacrylate) (1:1) copol yner
(MA-EA), roly(nethacryl ate nethyl net hacrylate) (1:1)
copol ymer (MA-MMVA), poly(nethacryl ate
met hyl met hacryl ate) (1:2) copolynmer, Eudragit(r)
betweedth® AIMPDEAd the bpsestatidn,adetgroyp Heldy G0 {1e5CP Meetioh, and the
1: 1), hyciroxypropyl nethylcellul ose acetate succinate
ALCPRMMAGHuré oat eric(r) (PVAP), Aquateric(r) (CAP),
AQUACOAT(r) (HPMCAS) and conbi nations thereof. The
[0143] 8¢ \dingCARNCANCR BRAG WP HaSB1eloRS BlcHEb WctReflSt the ALCD

stabi 1ty nodifiers, and bi oabsorption enhancers.

oo A A D S R Chal S B8 R e 7

tim%gtrtg? ?‘j‘%ﬁ%u? giaﬁa aﬁltsfg& %g{rlrgg ol agg@cti 1r];t£g%gt]1(§nh§hase not in
hydrOﬁy | cel lul ose, microcrystalline cellul ose

real (WA, LEARP LD 558 1ok PRDeCssgstationpt e Bt aigelehtOA Ky CP-
acetate) (60:40) copolyner (EVAC from Al drich Chem ca

cloaRol 506 a2eurayyl wobk ylegragd. rithie HER-clpklatl 60§ pEd@manb®/Begradation may
terpol ymers of HEMA: MVA: MA synt hesized in the

be pre@ReACBasell on the CP-clock 1506 frequency stab111ty, which is normally
N, N - bls(nethacryloyloxyethyloxycarbony am no) - azobenz

fep@é?‘tféa‘épm'rf%@r?%m B 5"#%%?6 %“%ﬁﬂ%ﬁ*ﬁﬁ%‘é‘ﬁeef& 2 fﬁ[l‘)
| P
0 FIEREAERS T BTSN Br BR0r G5 BenrdgE s B %&Egéélar‘?&set

t he resent invention can he, for_exa
(ie. eﬁlﬁﬁ@g 5tu§erthﬁatherkegwtng? Rétracking ponditionss r%% (C®-clock
fluid av0|d|ng permeation through the sem perneabl e
150¢afrequency etabiletyorandothe af-intéréaceapesfaraiases, rthe heolribr dandset
the dosage formare solubilized in the intestina
martufatiret ey eleyeralideothie pgefeetd ve byst ahethdid tdpor iR moddabid/or
in the core by osnotic punping in the osnotic dosage

inteffBEGAtb ChPEBS ook 1508 €6 trahsférAd a@é@»ﬂﬁé &PSOtithE bdd ieNdsdlated
requirenent can be, for exanple,

nyl acetate copol yrmer, such
acaﬁ%ﬂ'cm en%clelqgﬁﬂ effegsb BASF under its Kol lidon(r)

mttﬁgrthg ST ) AT SO IERL I BAS SR  come

npri se povi done, which is sup lied by BASF under jts
tran HItl?fé%ﬂer yiartbg ocompappatioRs Ty 9iyarb g Pejten-determination
a%%cellulose which is supplied by Dow under its
sectigy el/l:GD Bndzhe eerammpmpicktionTsestiom v ALLR c Appisally, this time
prepared in solutions having different concentrations
tranefer projuysretiestape@oaiaiiy no@atdngetétesi red sol ution
viscosity. For exanple, a 10% P/V aqueous sol ution of

[014%|Tﬂed&i}ﬁﬁ1)1m16a§(91 B&sioR ofi the QQLGE by ezt Fo %u&P% rﬁ&ssage in

0C, and a 2% P/V aqueous sol utlon of Met hocel (r)

1 S 0527
SCV%%ln?tf% ¢ Sy dobuflogfition B 5B 5RF: bt e
r i nvention can conprise one r mpre materials
everl SR iy o e SEOFE TeHBPATETER o[ FTEH YR thbipicaly a

S structural integrity in the stomach and during the
singhe Fectrngutar pulse, WHAte1therea tisihgeadge astivreer fallinghedast astisie hThe
such as for exanple a nenber chosen fromthe group (a)
keratin, keratin saridarac-tolu, salol (phenyl
salicylate), salol beta-naphthyl benzoate and
acetotannin, salol with bal samof Peru, salol with
tolu, salol with gummsti &2 sal ol and stearic acid,
and sal ol and shellac; (b) a nenber chosen fromthe
group of formalized protein, formalized gelatin, and
fornallzed Cross- Ilnked gelatln and exchange re3|ns

I o



gl ycol 20000, Pol oxanmer 188, Pol oxamer 338, Pol oxamner

407, Pol yet hyl ene Oxi des, Pol yoxyet hyl ene Al kyl
wardenss7oand Pol yoxyet hyl ene Stearates, and  PCT/US2006/024917

conbi nations thereof. This control-rel easing coat of

the osnotic dosage formcan further conprise a

pore-form ng agent. The pore fornmer, however, nust be

sufficiently insoluble in the agueous di spersion, but

nmust be sufficiently soluble in the environnment of
tima!EnsféPrespoasd @esshee typicatly comgins edtiige af the timihgtevehtdd GPS

in European patent EP 1267842B1. [0531] The

weekOSchRds 1%% ﬁﬁs\%& e lim@fune ARl In e8RS MBRL % th& Bming

osnoti c dosage fofmof certain embodi ments of t
rese ti t
e BB e AT BT S0E e RS Bar B3R SRLEM A g plock
the bupropion salt. Exanples of polyners that can be
150641 i n t he control -rel easi ng coat of these
enbodi nents i nclude cellul ose acetate phthal ate
[0146]| Thel eryemaypisetaeme seetionamay 2o, sanddr Jd¢lta wmessage back to the
nmet hyl cel | ul ose phthal ate, polyvinyl acetate
positiohhizteaminatiamsection. rixrkaempleathe coompmingention ssctin @rgposition-
t hose sold under the Trade Mark Eudragit(r) RS and RL,
detdRlinatid ls¥étich REY ehohitdr Bl OP-alcl 1806 and GPSeElbec 1508 When a
copol ymers such as those sold under the trademark

tlmgugﬁrﬁgért Qﬁcz/ug;‘t 30 bde, p@ﬂey %Mﬂl’@&dﬁbﬁl géc@ifoﬁ%’ | @MRO position-

acetate, roxypropy nmet hyl cel l ul ose acetate
succinate,..shel,l dro el s I
dergE 0T Seo S Bevel 8T s h Bl ergiyes o as-
. i nate, sodi um_carnel| ose alciu Il os
timgdapBnt diff e B RIFOQ: 5 BAde BEMPeithy CTaT g8l 508 and the

hydroxyet hyl cellul ose, methyl cellul ose elatln
GP8 e K02andhiselelta e Hisadchtiized o1 SRR celosbitipne ead ppsition

whi ch the degree of crsslinking is lowso as to
detéradndtiohatintilackssw fitnedranefr iwatqrestadd expansi on of the

pol ymer matrix, hydroxypropyl cellul ose, hydroxypropyl
(0145t Tid ﬁﬁhﬂgﬂn@&ﬁm@ﬁlly YAl 1p Yedudted IR, the fposisiohdeREmination

st'ar ch, n1crocrystalllne cellul ose, chitin,

secﬁ&},ﬁé@? ‘§T‘§ PIF 5%( gﬁfe of? QiR TRUGLAR %&Eﬁroﬁ%atﬁm may

agen, caseln,

be AP cpstiRfay oS e B %S‘ét%vdvoo%ty' °§§Fm?%%% fon. $ii8p.., The

(ol ecul ar wei ght_ 5K- nyl pyrrolidone .
efff(%@ HEN AFURREY @mﬂamfog élmearcg %»hJP% fyi%\ﬁade@a?‘feé e since the
hydrogel s, polyvinyl al cohol having a |ow acetate

lastr wférdacsl tima asdii | fedgjuenayi wau sent glue dg dhe guality of the GPS-clock
car boxynet hyl cellul ose, copolyners of maleic

15 hysivdvee  thied apyirpichn desceibby | eitie, reggreopitd ethe ALCS reduces or
i sobutyl ene, pectin (nolecular weight 30K-300K),

eliRRaes ECHRY! B Fockizhthe EPRAG6ck PSURCbahe ORLEWEk 1506, as well as
tragacant h, alglns and guar, polyacrylan1des

ha\P 18%&%&8%) }g&l l:l?é?leto%é gﬁfﬁ | EEHRE 1962 the BS-clock

eep(r) acryl ate polynmers, diesters

ygl ucan, S|I cohol p.

1@ ik Bodtpfy ot e ﬁ% SRRl ?3 {5 Allan
Exp Iotab&r) Edwar d Nhndell C. Ltd.); hydrophi]

varigacy Aewsll g¢the %@us%ﬂw%%{%lé%rwmd@@pewﬁtr%max EP Pt}h%fééo predict
sodi um or cal ci um car boxynet hyl cell ul ose,

thehirrle aRgeprainpy lat et baginmieg bithes@PS kytlioxgignadpsghrch. The ALCS
cel l ul ose, hydroxyethyl cellulose, nitro cellul ose,
car boxynet hyl cellul ose, cellul ose ethers,
pol yet hyl ene oxi des (e.g. Polyox(r), Union Carbide),
met hyl ethyl cellul ose, ethyl hydroxy ethylcellul ose,
cellul ose acetate, cellul ose butyrate, cellul ose
propi onate, gelatin, collagen, starch, maltodextrin,
pul I ul an, polyvinyl pyrrolidone, polyvinyl alcohol,
pol yvi nyl acetate, glycerol fatty acid esters,



is talc. Then portion Ais mxed with portion B, a
second lubricant is slowy added, and m xed at 700 rpm
woe@roigghd . I n at | east one enbodi ment, the sePONUS2006/024917
| ubricant is magnesi um stearate. Finally, an aqueous
di spersion of a neutral ester copolyner is added and
m xed for 30 mnutes at 500 rpm In at |east one
enbodi ment, the aqueous di spersion of a neutral ester
copolynmer is Eudragit(r) NE3OD. The resultant coat

aidesothat Alo@Dciarcoteethy peedicti@ the thoa Hedrh@tRBHdCE, to choose the
subcoated mcroparticles to a 35% weight gain with the

timé @lahefed P&ticARHFBA® (S ' ok - f
T 00e t o aboa T oy mpiCme i b (RN %%?%Ibgﬁi‘%qu%&g%lemhe

I8 r . 35C, .an.outl et .tenperature qf
O R 1R e Vi By B i TS B ot of the
re preferably from 25C to 35C, a product tenperature
ALES!
of from 10C to 60C, preferably from15C to 35C, and
nore preferably from22C to 27C, an air flow of from
10 c.cmh to 180 c.nh, preferably from40 c.mh to 120
c.mh, and nore preferably from60 c.mh to 80 c.nih
and an atom zi ng prEREQUESCHTRANSIERO. 5 bar to 4.5 bar
preferably from1 bar to 3 bar, and nore preferably 2

[0148)/FIGTHE illestritésnnh cxamiphdofa iBRAMERS SRFLSRy REnsfer
di scharged fromthe coati ng chanber and overcured w t?]

HikerufO hd QWiNG RRE TR i t r e of fro
e 200C to 65(12, pr ef%@?ﬁfvﬁm‘f%éﬁ%iﬂ@@g ?‘gn%ﬁr?%?lgpfe, The

AL o 3 s R SO SIS g s Sighons” e
O G 5 e ot o b aetabe (5" has a high

control -rel easing coat of the osnotic dosage formthat
quality reference clagk. \Miystem AL.CSh] @t shows thatghé BSerodkob®amwith an

al so be used. [0539] In at |east one other enbodinent,
associéedoBRwslack hRaferfeocyyanayhptiagsferedved e SPLAGYKE]1 U4 and

rapi dly dissol ving coat between the sem perneabl e
thenmntbi aGRS-alodk (1606 GO MTbllows, 16! BABIRhE W@hS-cibiE 1608 fllgency

di ssol ving coat can be soluble in the buccal cavit
offséd/mefesiRper G tract, such as the stomach, duodenum

j ejunum or upper snmall intestines. Materials suitable

101460 TypaGITPAY' hleicom 380K S E e Ro T ationa) dupsks the
..and the text Pharmaceutical Dosage Forns: Tablets

wirelig pRopk Sigpels AR mERrTTEHIhe SP-tlp gl &6 Grufiedeacy 9§ae relative to
Marcel Dekker, Inc. In certain enbodi nents, the

the Baysiagkyl682.s Ihe (Prjodo be04cenqubrcyswicatsiiatyi aftes shis weeasurement

_ gastric juices, or acidic fluids. Materials which are

is typidailabdassddoby Mfktlogk dic62 viadqnenob e, ewhhl isOdpetid¥@ by the
can conprise, for exanple, water soluble

netwook ysta@alds) IAIECTY URECLSHL hopS pErfdrhREEE N@P.cld HC PEEHR Freq BHYy
ghatti, tragacanth, arabinogal actan, pectin, and

stabfiRN RN B hfkioa0! ubl e salts of pol ysaccharide guns
such as sodium al gi nate, sodi umtragacanthin, and

i hat t at e. ter-soluhl e ,
0155 The BAHERAE §t<Gion BirEpfetieatl mnmpics aufrasmenpygreference
straight or . branched of 1 to 7 carbons such as, for
meswgﬁ?ﬂ , pmm%%}ﬁtﬁpﬁgﬁp%wcg%g@pre the message typically contains
hydr oxyet hyl cel | ul ose, and hydr oxypropyl cel | ul ose;

the eyon etiequenay detwesihutbieeCReldck| 160d- haistie BSrdlovk {6021 Mhe
such as, for exanple, nethyl cellulose and its
hydr oxyal kyl met hyl cel | ul ose cel |l ul ose derivatives
such as a nenber chosen fromthe group of hydroxyet hyl
met hyl cel | ul ose, hydroxypropyl nethylcellul ose, and
hydr oxybut yl net hyl cel | ul o$¢; croscarnel |l ose sodi um
ot her cellul ose polyners such as sodi um
car boxynet hyl cel | ul ose; and other materials known to
those of ordinary skill in the art. Oher |am na

T S I e N 1




inlet tenperature of from 100C to 700C, preferably
from 300C to 55C, and nore preferably from 400C to

wda@7/0a8190ut | et tenperature of from 100C to 70BCK/US2006/024917

preferably from 200C to 45C, and nore preferably from
300C to 35C, a product tenperature of from 100C to
700C, preferably from200C to 45C, and nore preferably
from300C to 35C;, an air flow of from10 cmh to 180
c.mh; preferably from40 c.mh to 120 c. mh; and nore

freqiiRY @6RRInYe efaéi sentidth fepiol Uetormined byh@ADXIIX tai@bilities,
pressure of fromO0.5 bar to 4.5 bar, preferably from1

r d bar i
o R iy R TR RELEY T lORS ki Lot BB,

1604, gﬁqfl%gfg’gilﬁﬁg ?8?%%%@%3% Fienar sl g A £, 8Tt 6 e Bown
0 ni 120 i
highpi NS AP BSSaeh b IScent BETITORYY Bl CFNgFlock

in the coating fornmulation of the osnotic subcoat
1606 embihet@helook 1604 dve bothjlewtanality arvigals.ardn s ceseh oalyswice.
be used. [0544] The ratio of the conponents in the
Howefes, the petipditite ablle freqienhan errandipdate imteleetside iyl the ALCD
menbrane and/ or at | east one control -rel easi ng coat

manRfShREr. O88MLECHhS WP albcld 3 506 s corgpabdietoal® @PLclotk 1664 at its
vari ous nenbranes or coats applied can be varied to

ownCH sociesgrme{dy\ﬁ%p(yv,%}l?ftdlﬁclk&ﬂpﬁ@& 0&sieB§-cRickN®02 g%‘lﬂt %egﬁeen

predom n fusion across the surface

sem perneabl e nenbr t r.edom nant.l 0 thc
freaRGHRy RIS Buraerebbe 1igl S RN ARY Qi SRS e 1006
sem per neabl e nmenbrane, and conbi nations_thereof such
Anofgimethed FSEGEE et P PRGN {0 HorrglF Feqoriol WYeRiio the
control | ed-rel ease, sustained-rel ease,
recegvetlasighatt-and|syacheoniprdodnto Becleed E2e, bi phasi ¢ rel ease,
del ayed-rel ease profile or a conbination of rel ease
[015W] dhthbespprérehed yudhhs U.8- Ritt No. 3,84 5308 issasd® Kiastdnewhich is
bupropion salt is such that after 2 hours fromO to
i ' ' fhd:Ei8, BALRFiBPh YhaSRldckéd1008! HPFRGN tlldckin
]nuﬁpﬁ%ﬁygﬂf#%ﬁ$%%%éto 45% by mg?bht of theggﬁgropion s
IS T , ~af (o] Iy 9% 9 o
the S35 lplio  S0R R Bl CB Gk Sy T AL MAIPHE Mijopa
. hours, npre than 80% b i ght of. the  bupropion sal .
cirep g, Bivh 2008 rhTF e B A i seiiop e HR By B fe i
the bupropion salt conprises a plurality of pores, the
deserthedrhy the Kgasnsr pppraachy s mesulippn g!fe‘dL@é 1900 beipg qapigr and
desired in-vitro dissolution rates can be readily
lessdetrensivado inpldnhans énsdoi existing nelitlar, dvitelesde bt wered telgphone
[0545] In at |east one enbodi nent, the core of the
syseaot i ¢ dosage form conprises bupropi on hydrobrom de.
The proportion of the bupropi on hydrobrom de in the
r i 9198781 SUSHNPE 60 i RatichQ¥fthe
mlﬁ@&f{%g&;lﬁgsg%&ggé?%G%?q 70%};&175% 80% 85% 90% 95%
or _99% of. the,. y: I . 546] . e '
freepaT B s Hopif @Ry MfF o PRI b ALES 1700 The
onprises at .| east one ns for increasi.ng. the
ALGRP B ey anginiaacte VLl Sreveney FERTOVIRG 1Bt HaRosed g the
menbrane or coat can be a sem perneabl e nmenbrane, a
totad draquencyr efrerakudegt Bathout lockimgethe <EPlrslogk dghe todhe CP-clock
osnoti c subcoat, or any conbination thereof. The core
1704 tThe ASQD i160H asagéndledema h@BS asectidd €06 weitlas nthei wosition-
pressure greater than that of the surrounding fluid in
the environnent of use so that there is a net driving
force for water to enter the core. The at | east one
means for increasing the hydrostatic pressure inside
the nmenbrane or coat can bé&sany nmaterial that
i ncreases the osnotic pressure of the core of the
osnoti c dosage form The at |east one neans for
I ncreasing the hydrostatic pressure inside the

oy




Car bopol (tm), acidic carboxy polynmer, Cyananer(tm,
pol yacryl am des, cross-linked waterswell abl e
wOo pdenes7oml ei ¢ anhydri de pol yners, Good-rite(tPgT/US2006/024917
pol yacrylic acid, polyethyl eneoxi de, starch graft
copol ynmers, Agua- Keeps(tm, acrylate polynmer, diester
cross-linked pol ygl ucan, and any conbi nation
thereof.[0549] In certain enbodi nents, the core of the
osnoti c dosage form further conprises a neans for
determinatibh ysediiap 6s ishgwi)hando GPr septiom 1568 twiftiwhd bemmanation
to the exterior of the dosage form The at |east one

sectiomanst §tevvd) alddighiith B PSSlo8e 1 70PeaREPRRIcRN 764! I%aN 1701
be any material which can swell in water and/or

marR@ERRES ﬁ%h? |d\%%%1§ ShecidbShr@P A ! Hebsa e %)'e%ﬁ('gg%? lﬂP}Serr]lg%ng on

fraction o rrwthinits structu

' ' [ r ,aqueous biol.ogical fluid, a .
e ST Y S AT RGO PR R0 o i
h sglute or an% C QginatLon t her eof ., whi ch_ can optionall¥h
c FRerghee BETAEY B9 AlRoRBRBRscTgFC s kbR o 1 (e The
particul ar nmeans used. The nenbrane or coat can be,
tranfigitted infopmationis tegstative fisquensateronatot the abselute dredri(in Hertz
i nperneabl e to the passage of the bupropion salt, gas
“Hz8h becarspdba dPS smetion §7@® dowsaddtekitow tHeeatpalusagequhcy of the
wat er and/ or aqueous biol ogical fluids. Such a coat or

CP-6loblbra0s qhERfidsS&% thitGhe EXRIclon 3 766 HLRR188&endent from
nenbrane, m Cr opor ous nenbrane, asynnetrlc e rane,

the ¥éthindl éPyd]Eg}T(tl%gﬁ;g?ﬁ@,r ne can be perneabl e,
° ' abl'e, per or &

sem per e ed, or unperforated. In at
t odi t, th eas ns for .
10155 e, P FEBERS T el "B oBsibcs LB TRERR he waseainty
. . of the %§nﬁti %&ﬁgge form conprises a neans for o
infoFRAiatat ¢ ghgakt-cliskc A 70k alisauesy gonamiminy Beral i acquisition

surrounded by, for exanple, a sem perneabl e nenbrane,
perfpynaiser aEV@M,anﬂw?élnﬂlﬁ hesrog shardgetn otheer ithap theaAE CDnb7 Gle snotion,
wat er and/ or aqueous bi ol ogical fluids, the neans for
depgels@nahe mgrelas infeattgu@naidgha EPadeetiorg 8308 drbkiteebite. The CP
enl argi ng and expandi ng the at | east one neans for

sectio@dl €708 Yerflls StAe IR 9 Gedtioh Pﬂ%ﬁ%@ésﬁ@essﬁéﬂodically, which messages
unidirectionally or nultidirectionally. The nmeans for

cont%ﬁ’gﬁ-@id&gl D493 ?@é@%’?é JIL VAT W O S QTBPME ;Agv;ded

can pro nce, h™as Tor “exanp

t . one solid aci und_and. at .| east one
ce-8ek {3 i ] %%%ﬂ%l&?efaﬂf‘g R e ée%%s‘é’ AE dorgneastrmgnito
can react o forma gas, such as for exanple, carbon
con¥rh PRRluteEiSHHSBE HPT ABPAE dERHRIUPR Be) GPlaskc1704

acids such as malic, fumaric, tartaric, itaconic,
relatiyg Gequeney offse, versts BiScslodu@ot shawmrfdequeses end €P-cock 1704
i norgani ¢ acids such as sulfam c or phosphoric, also
freqaenay offsket wncstigintyas nonosodi um citrate, potassium acid
tartrate and potassiumbitartrate. The basic conpounds

01340 athedsrS §Qkiof 1 a0 iRn niBbdbs FRHBRAR fe -
[ g?carbonategosalts, 2uch assalgali nEt%%ﬂg%ngﬁg?g§M3Ps

icar T ' erd al an b
clocf 42, R0 T 0 FIR AL AnER R BAE L TR CEAE e i3 078m of
arts of. the at. l.east. o aci d. conpoynd to the at
the PRI e3tine kot dERARG D Powting S perpBed puphe of GPS-
| east one basic conpound to the at |east one acid
clock difé wtses. THEe namAer 9idrP-glaskldP4 mylsgnduning thisgatingesignal is
for exanple in US Pat. No. 4, 235,236. [0550] In at
| east one enbodi nent, the at | east one neans for
forcibly dispensing the bupropion salt formthe core
of the osnotic dosage form conprises any materia
whi ch can swell in waterandséor aqueous bi ol ogica
fluid and retain a significant fraction of water
within its structure, and will not dissolve in water
and/ or aqueous biological fluid, such as for exanple,

r




structure in which the |ayer conprising the bupropion
salt is sandwi ched between two | ayers of the neans for
wo evociold7yo di spensi ng t he bupropion salt from t P€T/US2006/024917
osnoti c dosage form Conbinations [0554] The present
i nvention also contenpl ates conbi nati ons of the
bupropion salt with at |east one other drug. For
exanpl e, a conposition is provided which conprises a
first conponent of bupropion hydrobroni de, and a
utili5 € Nékt&aiReO R NtlafiVe Rbqletas tnr@ittweditthe GPSgclotMET(RIdnd the
the two conponents are present in an anount effective
CP%ﬂmquoireatnent of a condition. The present invention
urther provides a nethod for treating a condition,

risdng admnister | natien IV
B ST g R I T
. .in conmbination with an effectjve unt .o t least ...
infogiiation HePonde g, eIk araace af Hhes QRSiatpgl kBt R sipbilcy

determ ne by known nethods which drug conbi nations are
oven tarepsratbres . Theypstodigity if sgrding af theafjedieneierederenss infrington
second drug include by way of exanple other
maylbp némstedtdepermiiig ommeaxhym dpgnersy atoratibcred wnttie GPS-clock
non-steroidal inflanmmatories, SSRI's, anti-m graine
17029804 JuaBit 6f AR GPSGRIIKSL70aNt Iir eiRltetate Bipl@sedt@tion, or for
treating abuse such as nicotine, appetite nodul ators,
conggﬁibﬁéé' of lefﬁh@ﬁtggé%aat %iuen@?td'iﬁgéj ad RN Sertedi bedveen CP-
or t he ot her

exanpl €, drug can be an” anti depressant

e ted from am ne oxi das 1.nhi bi
clofiy | AR bR 2R BEE o e Al Hehilvad b8hreasured by
i nhibitor, selective norepi pephrine reuptake .
the icRRRtEK 11105 TERIRISFSS I8 APSFOREA BhidBitecSiaiss Gt 6:654.158, issued
antagoni sts, dopam ne reuptake inhibitors, dual .
on fasuptyakie 200k kb Genn st alnandetpiladePriethae fermding ergdobal positioning
serotonin activity enhancers, dopam ne activity
systsnfjanbéshsis hameth inosrborsddibynsfardies éofts eftivatypl es of ot her
drugs that can be conbined with bupropi on hydrobrom de

[0156F IUEies. Qist 2 BRCRMR 1807 sRbWR i ktrati@ihafstapk Rfllized to practice

cl ozapi ne, " nel perone, anperozide, iloperidone,
| z . :
on YBRE 005, ISR IPR e RPS7 B oc AR HA00: and block

aroxetine, fluoxetine abapentin, ,val proiGaci d,
18 RRRe Focsty i 5 eamcneoSB R b B Rt 87 st Sl ot the
m rtazapi ne, nefazodone, nortyiptyline, SAME and
ALERFeavinGhe AlHSp aaRy, by HeleatvelyaSyiicied Hempesa %@%ts:staaldalone
combi nati on of bupropi on hydrobrom de and cital opram
moile apd et/ ledgchnel athertmaodsa SBlocin &8Qf Hwstratappetiadieally teansmitting a
conbi nation of bupropi on hydrobrom de and escital opram
frequfenpy @sfieftdde nld3sagt tb ehs ALOIR @lbek 180f0iltismaed determining the
conbi nati on of bupropi on hydrobrom de and venl af axi ne

ged1ScabbR Wr HRIAL BPP&tIiAidl: 81k Rlaft SRRAGHABAY the FRUBARAEFBhce

products can be nmade by providing an overcoat to

meg%?ﬁt ?ﬁﬂ%bgcg% tﬁ%{%nfagwstééﬁﬁpnt rol -rel easi ng coat of

oparti aln enbodi nents, a

tile rele at .l east one.other drug i
032186 oacaeroi TG BouRLPeRIGHaR £ CRELwatpisobyares off the
can be an inmmedi ate rel ease overcoat .that includes at
pracesssis perfermedby sefiftigreathg sattweramiay seridg wofivee sempry (not
hydr ophilic polyner. The | ow viscosity polyner
shgwmvindihe ADCSt hEhd rofbwiratie sofivers meofory meayoinkhade dmnugrdered
fromthe overcoat. In at |east one enbodi nent, the
| ow visocity polymer used in the overcoat is
hydr oxypropyl nethylcellul ose (HPMC). The overcoat can
al so include a lubricant such as talc. As such, this
enbodi nent can provide an isfmedi ate rel ease of at
| east one other drug fromthe overcoat in a first
phase of drug rel ease, and then a subsequent
controlled rel ease of the bupropion hydrobrom de from

oy

o e o o



for various periods of tinme. The stability of the

salts was eval uated based on the formation of the main
walegradgabo on products (see bel ow) as det er m neplCbyStdpe/@4917

anal ysis and the % potency (or assay) of the API,

after specific tinme periods in the stability chanber.

The effect of the addition of solvents, such as water,

et hanol and i sopropyl al cohol, was al so studied.

[0564] The results unequivocally show that after at
listihgeaSéxedutabletiisiruetions foe implemefting 1dEidab fiiretofish@ eHBlogsadll that

of bupropi on, on average, showed the | east anmount of

maydﬁ%?pdah%rﬁrbiﬂﬁépﬁ%gﬁl Fheh edhadsnasitd] h:ﬁcﬁ‘ih?hﬁ%bu@@ fcbdé byin

of al'l of the salts tested. Accordingly the HBr salt
[ : S :
anal B8 3L 3 L B B 3R bl bR 35 ks Yol
rson skilled in the.art .since none of the qther

sourlip 1dep el oy el BV et i e ety Cor
~ [0565] Further stability tests were perforned by )
signal-besging), meedita riph §5¢ b o6 gofenRestionn With (49 Bptresiiopcgxecution

salts in forced degradation studies. These studies
systema eppaeatisomedvice, sutibsed coniptiteedasad systsmafprdoesspr-containing

chanber kept at 40 degrees C and 75% rel ative
systomTbicbthdr sySlenStheichhy sledtivelgSetch filge etratioas fiom thé instruction

bottl es was anal yzed for the presence of degradation

exe Bﬂﬁ%t&na AL BPAWibYBRPS¥Lute!the HRRuSHIAX PBE HRMUoMtext of
found’that the anount of inpurities was consistently

. dit he 9 ' ' 0L st
s GBS R B Bl it
degr adati on st _udi es were .al SO erf g[)rms on bégr OPi on P
meanmThal ARt ANy 4 RITTAIBHCAC: ORIy OF SaRparighe program for

standard excj pients used i n pharnaceuti cal i
use fgrarih onpestion With thedstrucEipn eRecuian Fysieny apparatgsn or device.
products was observed at 24 and 48 hours after
Thet doamptutaz rtadableShediGn nady Stect@lubd, Hd@%emple dtit na limited to, an
hum dity and at 105 degrees C. Once again, it was
electdaxp eﬁé%&\éﬁa, bpoat dlbatonidy@etidr ingatdd, S aeeicdndactoowesttm,
anount of degradation (as determ ned by the fornmation
' f L £f: b NesQ:ieeNdingd.an u -
aprxfatl%;'lQiéHI tycte,o ?ﬁz Rféﬁ} ]ogt BR8P NdiNIbRNSpdcIRE EkarkPRs “a_non

sta formul ati ons ‘of bupropi on

ta HCl
and HBr .salf,s was also r ' )
oxh SR ot FE SRS BE et Hebh AghRe 3 Wiofog an
weld as a double coated tablet (with a
electiafal rONRFRHIOB A SISHTOBIG] MASINE: UM% Ob ZPYF SV 1rgSe 4t BOr{abl computer
eval uated. The tablets were placed individually on an
disksffe fmd gastic), A MK (riestgnicd atsad-gelyanenarye R QYR dfletemic), an
of 40 oC and 75% relative humdity in a stability
eraabRnregranAhitde rdad-anhyl nkMap(EPROM s dilgphesemeny® (electronic),
assayed and inpurity anal ysis was perforned. [0568]
an &cal HBerSopatS), cadheRriabierepipat: did rdaaldhBt embhe“CBROM”
dlggr adat Isﬂgg iag)'puri tiqjg)s 3- CBZpgnd 852U77 were 0552% and
(opﬁ%%f;/ So?g‘ {aﬁa‘ftthé’ @Jn?ﬁgut\@{@leeraﬁgo‘i% i iurh HEasP BRLOR BihefRr another

ese val ues were 07% and "0. 49%

.respectively. The. ot her deqgradation, i,mpurjities and the
sut Ejtseafneﬂm o‘gﬁ‘i’g W@fcgl @ber yr%%g?ﬁll % Ppgiedy b h%hﬁr%ré’ﬁ%tﬂg; carl”be

however, the assay value for the HBr product was
elegiragirailyt eapturehe viacfor maianes opHed necaning o thes pager apfg other

the inmpurity levels were nore significant in the

doubl e coated tablets products. For the same period of

the study the assay of the Bupropion HC was | ower

(95.5% conpared to 98.6 for bupropion HBr) and the

| evel of the degradation and total unknowns were

hi gher (3-CBzZ: 0.28% 852Ur7: 1.23% 827U76: 0.10% and

total 1.73% than the Buprdépion HBr (3-CBZ: 0.12%

852U77: 0.41% 827Ur6: 0.05% and total 0.75%. [0569]

The stability studies perforned herein have clearly

denonstrated the unexpected enhanced stability of




MN = 239.75 Work Up / Precipitation / Drying 3) drying
Bupr opi on. HBr | nternedi at eFi ni shing Step Bupropi on. HBr
w&E2@viomsgoBupr opi on. HBr | nter nedi at e Packagi ng PCTYEB2006/024917
Rel ease (a) Bromi nation and condensation reactions
[0578] 3-Chl oro-propi ophenone starting material was
brom nated i n nmethyl ene chloride by droppi ng brom ne
under controlled conditions. On reaction conpletion
t he nother 1iquor was worked up and then the second

mediam theancovapiledx @tﬁb&?)ﬁéﬂed)ﬁr bitRAS1sE prdddesellNB a suitable manner if
bronoderivative solution onto the tert-butylam ne. The

nec8REANEhE he tert-butyl amne
am&gggrog%ﬁgﬁgglkg&ogﬁ%%é ne atom forns the
final bupropion nolecule. After work up of the nother
i quor, a bupropion toluene solution was obtained. The
sol vent was evaporated and bupropi on was dissolved in
i sopropanol . FFe SRR ARGHIERITURE o, t he
drobrom de was precipitated with h rogen brom de
IOl@ésﬁ ICHPPBPQRiEp bY Hhase ﬁklﬁédrpl thej asthat whilpa 6t cteceimsr has been
centrifuged, washed with isopropanol and dried under
desgriheduin s dippkivation,s chea rgsitivpatetaralination Wes:tidh Sehagar g6 be
in Kraft drunms wi thin double polyethyl ene bags. ?0579]

implemdntel belEing | GPS Miabibrdefive (RE ADRY @rabipdreryye
sieved to obtéal n the Final eRéel ease \/\hlachrvvas %ﬁk%é%%d

trackfétaf ha&ih FBGPL ! tﬂﬁgfhegﬁél’tbth By ﬁ%@%lt@ Sb@aqg‘ ancﬁ Qhe%g%nd the

El errenta anal ysT’s r wWas “carri

u ons El enp nt aI AnaI 08. .The
meditd) %Q%g?aeﬁe%ngmgtsa L, mm%%? LU G BFeka T s
bu i.on HBr. PHYSI OCHEM CAL
X F?TL?FF%&QF taﬂy ORUgIQatien persign]desibed in FIGs 2,
follow ng bupropion salts were characterized agai nst
4, apghd. HA G gﬁtﬁngmﬁdﬁ éndgyiqeHRVE)g EPSdurcker Drdwhie. Qemdraltyy the
determ ned by R&D Bupropi on nmal eate 030/018 100 g 99.7
GP 3EBgine dpidware esypiirat endRABIGHS AutBilitey a8d sénd¥orBrRhERIRhent
Fumarate 031/1 10 g 89.8 % Bupropi on HBr 031/2 10 g

data9Such 86 Buuesl e e RILHIR Y he GPO & 04
atqgrt rate acid I%%?t/ 5 (e) g 84.9 % Bupr oéﬁ?%tﬁgttg/r E}#bg{gﬁ'c&@or

B A e
A D PR A SRR BARAR o

eac %?ﬁlée at the rate of 10C/rn|n (for HBr salt,
exafBP f &P ge FEPEt maygbe dmplamentedgas @ GBF21/LP integrated
pol ynor phs) from 300C to 4000C. TGA was al so used for
circgiic n & losatie@y propgasingrmidceitreayabe impkeydeated, $a déxqmple, as a
Resul ts and Di scussi on: Physicochem cal Data: [0583]
GSPPheinigghed sitbiis oneGEPXel fivégraedl driRd WiisHYBE, ofKEPSHgine
and DSC for purity, water content, aqueous pH and

hardwe$6 WoLRl RAiMIRE BRSovefiad Bﬁ"él‘hdsf" foB&sdr @:?tdeopleratﬁﬁﬁlsijlstgﬁeoy

mal eate, tosylate, HBr and succi ate sa
ke e 08, ?%‘ B R AR ) o R ek B

mn from 300C u 40000) and the pH (aq
procSlog (€8 e e it pes Bt BECBER e Vied-dnafngseaires and
ured. The TGA was perforned on the HC , nual eate,
tfadfso‘gf GRS satellitespghen sands ray os@siremshis 40 die INGCpmkesserirmning
nmel ti ng endotherm c peak at the onset tenperature
navigation] seftward (suchnasl foe rexathplepSiBddNavatr SBHlaCtypEhef software) in
noi sture content was 0.10% and the pH of the aqueous
solution of 0.5%was 4.29. [0586] By
re-crystallization in isopropyl alcohol (IPA)/EtCQAc,
the smal | er peak al nost di sappeared. The TGA showed
that this product was thersally stable to at | east
1500C as 1. 3% wei ght | ost between roomtenperature and
| OO0C was observed. Like Bupropion HO, no gl ass
tranS|t| on was observed vvhen a heat cool - heat

e Y R F A== —




chl orobenzoic acid is forned as a result of the
oxi dati on/ hydrol ysis of the parent conpound bupropion
waalwm1878thenme 2 [ 0598] As mentioned above, theCT/US2006/024917

stability sanples were prepared in 2nL vials and used
directly for assay and inpurity analysis by HPLC

W t hout further sanple preparations to mnimze

errors. [0599] The 10 days forced degradati on studies

on these salts showed that the succinate, tartrate and

paraldltvidt @1ffe¥¥én¥ Ro@bpidahionsl THetdaRiatibh Sofexat piotiht theh bompute
cIosed vial s) were not stable under the conditions

positi !irﬁ? ﬁ%ld] Peidal/ ?f é‘n e P& E?r fRYISHRSt BRIhAkL YnplRRRERL 2

eve own an unknown i npurities
.h I h . :
GPsflﬂelease%fm i g&%%%%é? SRiingiF 158 hefi RpARGa SBha
t Th f th »
No. RBA0B a1 Flrddub] BbGUP2TRESE BT %e%m%ec*%@% E#P?br%’?%g»

time points for the maleate, tosylate Br I
U.S fRatent A nplisaticnsSaniat Moc bHE #AHda8) filed pane, |2é’P5attbﬂeé blashBased
HC . The results are shown in Figures 3-10. The assay
Satefiftd BodpiohingySysesns,’t svhidhr is28)-cdatysuatinn cif d$.8d Pateat gippbieation
these five salts were conpared for salt plus

Senﬁxlqo PioPXHoS0 1aN e RetdYep 360D, fifl € FIESst BagdiBalellifei Fyyitidning
-7 show fhe'results for the drug salts(DS) kept for

Syst%zsd’aﬁss B Gk gi]c%tg 'o§ ,ﬁlgﬁpidﬁ?ﬁ% Y3 hﬁl\é@t@&@berdlo 2002,

[ sopr opy inol’ (Et an

L Ll [

the HBr salt were the | owest conpared a
Aprchiian Series Novol QA EP4CHIegs Setomp e P2 el hiigation
of 852U77 in the other salts were conparable with HCO,
Prodessiegein Hose Besedl Satsdlits- Ppsitianig Selusans’i elll af whigh| gre
of the total inpurities were nore with the other salts
incdrpératetiGhto this applivaficsby rafasntd i théipedtietyy) , t he
tosylate and the HO salts had sim/lar potency after

[Olédl] %@ On iR SexbitpR, BlcOSPY-BHighle by BEli@pttnentdd Wi cdl@?alYents

t he order of stability for the bupropion salts

availghle omr%lnm%\f@ gf F@{m}f’g‘{ k‘hﬁﬁl 1AfaC >AH'£Hf&hta§1§féﬁ ltl?@t}ﬁi~Englne

hé sta ts was t eval uat ed

aggr. .Ve GO t.
mesh B8 GHUTBE S DS r%ﬂrsfﬁﬁ%r Bfecrgtf prﬁg}ﬁ%?dro
and | PA and Et OH and . PA can_be seen fromt
integenter tcircuitiownd i HrsERRr e§0‘@wrre t hEhegs dapmble er%rtr# {Gjreuits
(assay) of the salts can be summari sed as fol |l ows:
pro@idaki GPSy"msastremanteplatform" that performs the processor-intensive GPS
t osyl at e>mal eat e>HCl >HBr >f umarate. Stability with | PA
trackirfgl 43d prb€dssingiBisks arbstiables a st €RUew cdlralate the pCBBI3osition,
Tosyl ate and mal eate salts were nore stable than ot her

Velm%wjﬁ&ee pogef sdivkighs lay it o%t ?z[oe athouf Pardehaly ether

exposed to the organic solvents | PA & Et OH.

060 r salts were nore stable than
appﬁ}gﬁtécpl rlgg%g%ragY(pgsed directly to IPA & Et OH and

| ess s aple w The rate.sal t nej
lmé?b%rnél R b OPIORES T BPGat drigoad VR gmbohents

Et OH. 0605(% The I evel of the ifpurities (known
availableofwmeClobalaLycaie of Sani hsea%r%rm% heﬁ%,arlteéialil}ﬁlée the GES-

conditions of this experinent. The content of each of
Engihe i) be inptpmented edth((RERA -206@ GPB) BasetantBrocesaf integrated

inpurities was as follows (Figures 8-10): In water,

3-CBZ: HC1l> HBr"nul eat e=furmarate 852U77:

f umar at e>HBr >mal eat e>HCl Tot al i np.

f umar at e>HBr >HCl >t osyl at e>mal eate I n | PA/Et OH: 3- CBZ:

mal eat e> HBr> HCl> Funar at ®0852U77: fumar at e>HBr HC

~mal eat et osyl ate Total i np.

f umar at e>mal eat e>HBr >HC >t osyl ate [ 0606] Based on the

forced degradatr on st abr I ity st udr es conduct ed on the

I oy

o,



[0622] The NIRO Fluid Bed was used to granul ate the

bupropion HBr Granules with the PVA solution in a
w@e@cessIknown as wet nassing. Figure 12 showsP@r/US2006/024917

summary of the granul ati on procedure. [0623] The

Bupropi on HBr was | oaded into the fluid bed and

granul ation was initiated. The specifications that

were used as guidelines are listed in Table 9. [0624]

Loss on Drying was deternmi ned after each granul ation
cirauti g Gha N2 SIPS itepRAbd/ ERt-ef Iifte SR GroWRShIHR IR Bikbal

| oaded into the nmoisture anal yzer. The sanple ran. for
Locatd?l I r f ! :

%ﬁsseﬁh}p?eé g@éﬁ@gaﬁﬁgﬁf EPRIInfeirdi&a %1%21? 2hd Hﬁﬁ.ﬁles RE, signal

conpletion o part’s-granu 1-on, €

] ' t ther. They were nd screengd, .
proBBkind LB R S e e P dienals and diiize
r.anyl ati on was, passed through the Com | fitted with a
the ioarehand sitagisay bEBIEFIEDPY HBECleI00SES Basehand Processor
lubricant in the fornulation. The screened bupropion
The 515008 goatainm Hinctienalitivtsr hanslle §S signal rocedsiog.i Mt acquires
t he V-bl ender and were bl ended for 5 m nutes. The
and@uogsses alvaifde GREsatellitSsigRAsand thelGPS signallpaddesddr od R GL-
final granule batch size is described in Table 10.
200ByRtforhOftedii®hdy and' %ﬂe%ﬁa@se@f&@ﬁ%e%%&&tsggﬁllﬁffaﬂ e and
Press was used to conpress the Bupropion HBr ta etg.
ReNG) t e or 348
o 10, SR aladfiod At Sheas et Bl s

different tooling sets we
the 17 t.abl et d9 d 10
are e 0 FRICERRG QIR b WoSaigap 1 cosfibie selophone).

I s polished prior to each run. [0628] The
[01%1334@{‘ %Gﬁ\f{?e@hﬁ? (S eEngance iy il de B%plﬁ@elltsémjﬂ‘g chmponents
the 174 dose tablets and 371.2ng for the 348ng dose
availghie &@%@é@%@% dnerefitSentDiegabCelifonsir.ghAs werexampide the
in order to conpensate for the fact that bupropi on HBr
GPSvéisginei mgy Ulse dmplenpheedewith MEP6R000M hitimoBBEGPS processor
i ndi vi dual tablet weights had a control |imt of %9@

integacbd HHRUBMREAER D BA T &) I Lyl
%&n(usingw?en tab g?s)_“?%%ggfmﬁgﬁﬁﬁgﬁg%%ﬁkgé?gkﬁagédude
e g r i o.¢dianetrically
" g?eglgh?ﬁgﬁicg% et sc% Ear% ulé‘ﬁ?g%‘ 62?&%3%% rg%f)ore{:%ere& gj from
A.;predet ermi ned e specifications
QUAECERTM, RS b, e $ORST00E qelruiloper eniciiangr
. d 348ng tablets. [0630] Friability was determ ned
Slg"%ﬁ PIRGCISHIE erQinde applily end dowargnvensre@ivy GRS signals and
Cfriability tester for 4 mnutes at 25 rpm Tablets
digitigs thegeinie basshatyb signas 4mde piroesseidsyt itgMGREBEIThinulthssde
of less than 0.8% was used as the criteria in order to
GP Saproegssoror ThieeR 6816200 TWaGR$ radi Ofeddiver dludled funSHERERE ®S%indle
the specifications of the tablet press set-up. | the
GPSs§igadl fgr6ckdifRS T i bedl @l
R P R SUBRBTETHR SRR and
C riges the specificati,ons
the t@E{aSt nge}lelg r&g%t%rc é—%g{lgrﬁ ar oughdc})ﬁ REHAIRS, MSARnSy Andggode
|1 the batches. [0633] .The flow chart shown in Figure
domy! geatChedy sledsprgments pifiﬁlhtst 10gg and ranggnets Aeforarting, and
the tabletting process. Figure 13 shows a summary of
decqdgy npyigpiien 1§ Pessesedur Measmigmnensi rosnltsBIkithen @attd rie host
Process[0634] A summary of the coating process used
procegsor ($veh ezt hong pofcessoe oBupcalivlarteldBhont). stietbhetdd dxdmple, a
shown in Figure 14. The first coat is an Ethocel coat
that controls the release, which is followed by a
final coat that acts as a noisture barrier. [0635] For
t he Ethocel coating and final coating of the Bupropion
HBr XL tablets, the 15 inclés O Hara Labcoat Il System
was used. An attached spraying nozzle and a propeller
m xer were al so used. [0636] Several Ethocel coating
sol uti ons were devel oped and used to coat the
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the granul ation of the 348ng tablets. A first
conpression run was done to produce tablets

worahadig7der ent hardness val ues so as to det er nPORUSI06/024917

effects of hardness, if any, on the dissolution
(Figure 15). Dissolution was conducted on the 348ny
cores in order to determne their release (Figure 16).
[ 0650] The granul ation results show that the average
granulation time is 2.0 hours and the average LOD %is

MSﬁﬁ%%mgﬁm Qal&ﬁnﬁﬁgmjb%smtb%ﬁ tell @rch §RE. St difpHet R Ao

actual values of the paraneters that were nmonitored in
sion process using the 9mm and 10mm
ﬁan@@V}Qﬂgﬁﬁgspectlvely [0651] In order to deternine
he tabl et hard s, for this st t ab
10163) s lameppEEC L o 2 et vl gl BBpffhitfiion, the signal
di ssol ution was conducted on themtgQ see the
chipgetimast eavinteergtod baying the ssparatg fopctiongliyfdbe OBﬁPErﬁﬁigme and
6-7kp and 9-10kp were conpressed and the dissol ution
basqband | dhiisenfintegatedvente siovpackageFhgdng seParatet fympsional “IP”
observed that there was no significant difference
sectiRb RS apdreciited et U bdctibad(alsodkndvass “irasipetal prop&B} cores”
The dissolution profiles of the 348ng (Figure 16) and

&gs ?‘?ﬁ&éde@ Fhg Hés?grf’lj? de$ BONRFhtéakd thBuif Al théVBkifset) and

easr ng apprOX|na y 100 percent of AP i'n an hour .
Di I
o085 AL, R BB, SEPER RN
wh dt 9 d t
mankeb e BB GUF AP 1991 ESL AN WRATCIng! ¢ b Low? b fpan

results of the 9nm and 10nn1cores were conp
pur¢habigaras ngeratingeseporats elipests. s el ex@mplics fll?r @ﬁ%fé iptegrated
the 9nm cores. Thus, the 10nm cores were no | onger
chipsemnhag HeuareMSM ™) dedily mhiphets ot QUAISEOMMoutilBitg: psOne®
BUP- HBr - XL- 021-5 [0656] The Fornul ati on was granul at ed
tecti®idpg. NN RO Fluid Bed. The final blend was conpressed
into 174ng tablets using the Beta press with 7nm

d St
Y e e
B SRRSO %uo%eﬁ@&az%%%@ﬂ@ o

and ampunts of each material; Iﬁ? %K t|on138§
proggsaory Kloein fhsi eRmupicRan Seetion di908: edhe Srfngine may

conpression stage. Dissolution was conducted on the
inclidd ayGRD rfemtend dode and S Reerackwsor 1PEl.edde GRS éxg)p&eqcb)w 10
[0657] The granul ation results show that the
mag @i aignah donfivuricatidnhwith sarb anfennd el91dndiat kignavpathgd16.
LOD %is 0.26% Table 2 1 sunmarizes the theoretica

AdGREnARL UR GP@?&&%SS@E 10emRabe AR bRhEl ddRdhuniBdtdon with both the
nmonitofed in the conpression process using the 7nm

7

arperighPed, gy R0 Rha e LRSE 1O BIHER8, Bk IPsg HhuIon0,
a Xi mately 100 percent of APl in an hour. Study on

“*EQEX%YBUP HBr - XL- 348ng-013-5 [ 0659] Usi ng 348ng
tabl ets, an Ethocel coating followed by a

(0168b iy xRl of gpasreanoie GRHENERE 1003 b FRGOP RGPS signls
O Hara Labcoat Il Coating Equi pnent. [0660] The

1929afremi saplsralise df G StsatellEeshob shqvED)at demEPB ¢ rontesidr 1910 from
percent contribution to the total solution, the

thed hiteitas 1914, eaChe iGPS Roktadindh12U0d aiviplifipe rapd ndagre cafvetth ghe
solids in the solution were all listed in Table 22.
[0661] The paranmeters are as follows: Spray Rate: 13
g/ mn; Pan Speed: 12.0 rpm Inlet Air: 500C, Product
Tenperature: 35C 50C, and Supply Air Flow. 200 CFW
[0662] It took 2 hours ande625 minutes to coat the
tablets with a weight gain of 32ng. Tabl et weights
were taken and recorded in Table 23 at 28ny, 30ny,
32ny, and 34ng MEIght galns [0663] The dlssolutlon
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the tablets. Tablet weights were taken at 20ng, 22ny,
24ny, 26ny, 28ny, 29ny, and 30ng wei ght gains and were
WO e@andsFdo i n Tabl e 31. [0683] Figure 24 shows POEU%2006/024917

di ssol ved of each of the sanples with different weight

gains of EC coating (22ng, 24ng, 28ng and 30 ng wei ght

gains). Fromthe graph, it was evident that the

tablets with the 30ng wei ght gain of EC coating

rel eased sl ower than the other weight gains. Wen the
receivBd E2S&idgmle®20fantliRgitifdsl tRérs i blscbhed Signals amatl atetpassed to

28ng wei ght gains were conpared, there was only a

the c?éhr?{btce%?{/ fl?ff NeRe GRS ;ﬁgaesé(ﬁ‘ 1ohe e R88Res aderdoks the GPS

ari actor confirnmed the simlarity of the two

.el eases, (92. 349 . 684],.T [ ed |

sate]ﬁeﬁ o irﬁ:&ew?/% eqiéé)ps 1esnéj &%zmi%{ B (;fsoﬁl%t gavx% gﬁ‘?%tr BE°
sol ution, the ampunts of ch in the hatch, the u

meagirements & dagmHoshhitocgisos A9(S¢" Spung, gy l%‘esro@&ﬁf%é%f The
the solids in the solution were all listed in Table

Host32rocdso@8op4 Then deseraminasdhepositionaf theoALGIS 190 haged epyths.raw
6 g/mn; Pan Speed: 12.0 rpm Inlet Air: 400C, Product

psuclBripgs Aletsueem&idataqCpvidedibthehBS-Bnginel1602. 200 CFW
[0686] It took 1 hour and 26 minutes to add a 7ny

[016%F 8Bt cofRihnthidtiohNclibi D08 e bisd GapablutdfaRcdivingeia antenna
tabl ets. Tablet weights were taken and recorded in

192%{3%%%&%@5%?”&@%? 6%k a@&&c@tﬁe@%?@fo%kﬁmn L R$TD 1900 in

utron pro e (Figure 25) shows that

the tablets.wt he 7nmg,wei ght i fi I
derepraRunE B Rty Bt e B e B e on, SeBL g ERs T oS
6 ng weight gains. Study on Batch .
mayBlgEEr e SE-TB0MSH g QeSS 618%{*% HYPOsapsdrgenibag abpye Bgsed

Et hocel coating was sprayed onto the tablets_using t he
on Whdtherahe SRSeBogihe 10021s eapalblqwif sietestingpamdrepeiving GPS signals

1Ji SO5 2 1!i S X Attorney Docket No. 56819.000001
1920068 $iosiTPRceRbel 960 may Se@rmhine tembtié of epertid) oftthaposition-

their percent contribution to the total solution, the

dete?;'i{piégbﬁ_ QlctisRchoda) thee babsky ang bBetReGrENagkI@k, tGRS-
SOl |

s in the solution were all listed in Table 34.
0690 t I o SRR -
gt PES-RALBHE VL8, AP, (Rl SEERIATNA, Aeberse
...Tenperature: 35C. 5C. and Supply Air Flow. 200 CFW
mmPéBgffﬂwh*ngfn?dﬁWngnﬁﬂﬂnfggninutes to add a 32ny
wei ght gain of the EC coating sqlution to the. tablets.
[01G6lbWVaile werig embedimentsiad he inveahien L%%f}en ,beanH will be
32ng wei ght gains and were recorded in Table 35.
apphR6OR] tidse off extiharyiskill pn ¢h¢ lat (et guany meye smbedimenty and
the tablets with the 32ng wei ght gain of EC coati ng,
impMiBeht £ k€ Pobible heithiabhe keopei dfhthishimvading, AScwydimgly, the
the 30ng wei ght gain of EC coating, released at the
; t e Gh 184 d1Bihe XdttadiBRARS abd their
mw?%@@%% %%?%gb%igﬁnggg?ggg, a%ygthocel coati ng
tg%kgmed by a final coating, were sprayed onto the
CAUERTRY: s using the O Hara Labcoat |1 Coating Equi prment.
[0694] The materials used in the Ethocel (EC) coating,
their percent contribution to the total solution, the
anounts of each in the batch and the percentage of the
solids in the solution were all listed in Table 36.
[0695] The parameters are as follows: Spray Rate: 13
g/ mn; Pan Speed: 12.0 rpm Inlet Air: 500C;, Product
Tenperature: 35C 5C; and Supply Air Flow. 200 CFW
[0696] It took 2 hours and 13 minutes to add a 32ny
wei ght gain of the EC coating solution to the tablets.
Tabl et wei ghts were taken at 26ng, 28ng, 30ngy, and
32ng wei ght gains and wereéBecorded in Table 37.
[0697] The dissolution profile (Figure 27) shows that
the tablets with the 32ng wei ght gain of EC coating
when conpared to those with 26ng wei ght gain rel eased
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[0715] The paraneters are as follows: Spray Rate: 6

g/mn; Pan Speed: 12.0 rpm Inlet A r: 400C, Product
waempeigdur e: 35C 5C, and Supply Air Flow 208CTZEYY006/024917

[0716] It took 1 hour and 17 minutes to add a 7ny

wei ght gain of the final coating solution to the

tabl ets. Tablet weights were taken and recorded in

Tabl e 45 at 4ng, 5ng, 6ngy, and 7ng wei ght gains.

[0717] The dissolution profile (Figure 31) shows that

the tablets with the 7ngomaigét gain of final coating

initially released slower that the tablets with 4ng,

WIitSs dein&®g: Wei ght gai ns. However, at approxinmately 12
hours, all 4 sanples were releasing simlarly. EXAMPLE

?O??g]PR%Bg I%Eiamaugglescr Ligu ﬁ%ya%&“%”wégﬁﬁﬁng:

bupr o | Enhan ed Absorption"” tablets (150ng and

300?15?00“@13%5?%?’ 8 tabletting and coating procedures

are al| aéé’crlbed thoroughly in this exanple In vitro

t estt ‘ﬁ@e 1gmbewcs Adi@Y )dneledingn or der

to determ ne which fornul ati on gave the desired

resul t s.a¢@mohicBigpr sptiominkfnahasmmseidation with shesgdotheation

and its only difference to Bupropion HCl is the salt.
serverjmmdor advant age of an enhanced absorption

conmposition can be | essening the anount of drug in the

conpOSItalsmmdt{Oa&é}nhﬂattdﬁ@@c &Ps 2l faducti on of
side effects. [0720] The overa rocess or t he

devel op f EA t abl S. S n ..

Figure 3 e &%?%gg%%%l&é&dﬂow& ;? ?%qr‘?leﬁlﬁg%fg%’mhmg
bet%0721] A sumTary of the granulation process of the

t?ropl on HBr EA tablets is shown in Figure 33. [0722]

The following naterials were used in the granul ation

of the i medi%list pesitepsdetersnativn mods fougetopiiomgtBr EA

tabl ets: bupropion HBr, polyvinyl alcohol and purified
geolggpiéon ofthe AL§IDhand at ed. | ubricant (Conpritol 888) was

added to conplete the forrrul ation. It nust be noted

that the granieasidpospiodc@isHiEnAOh rhdiR HHRORLIRM TR
XL and Bupropion HBr EA are the sane. [0723] Eac%

geoldchtddn ofage Aivipled into 5 parts. The percentage of AP
in each formul ati on was 93. 75% and t he percent age of
PVA in each fornulation was 3.125% A sumary of the
breakdovvn of each trial per part was described in
Ta 4] .The Pol V|n Al cohol was di ssol ved
i nt %hﬁlﬁqrﬁgﬁ clgmp dr W %"F’ & Ssledive Eching pe@rs and a
cl ear coI ourl ess solution was made. [0725] The NI RO
subgtintiad)y swepliggeousbewith thagtetermination ol éheiephooptiamofiBe ALCD.
G anules with the PVA solution in a process known as
wet massing. [0726] The Bupropion HBr was | oaded into
the fluid bed and granul ation was initiated. The

speci f i GaeiAINSS bhelhine] ®hétsRdh@SecloiatBh k98 188iGes at least
listed in Table 47. [0727] Loss on Drying was

one@ﬂiseitgﬁdl'%nﬁ{tq@cfst %@Pg Qt@ﬂ'iltftl on usi ng the. Mbi sture
Anal yZzer. A I g sanple was taken and | oaded into the

noi sture anal yzer. The sanple ran for 5 mnutes at a
tenperature of 105C. [0728] Upon conpl etion of each
batch part's granulation, the five parts were conbi ned
toget her. They were hand screened usi ng Mesh No. 14
(1.4m) and any oversized granul ati on was passed
through the Com| fitted wth a 2nm screen. [0729]
Conpritol 888 was used as a lubricant in the
formul ati on. The screened Bupropion HBr granul es and
the Conpritol 888 were | oaded into the V-blender and
were blended for 5 mnutes. The Conpritol 888 nade up
3.125% of the formul ation. 6¥he final granul e batch
size was described in Table 48. Bupropion HBr EA -
Tabl etting Process [0730] The Beta Press was used to
conpr ess t he Buproplon HBr tablets Dependlng on the




APl di ssol ved agai nst sanpling tinme points. Sink
condi ti ons were nai ntai ned throughout all the

wexpenistent s. [0745] On several trials, USP-3 Pet/ismo6/024917
was used to conduct the dissolution studies. These
di ssolution tests were perforned for 16 hours total
with the follow ng breakdown: 2 hours using 9001 of
Simul ated Gastric Fluid (SGF) at pH 1.2 with 0.5% of
Sodi um Lauryl Sulfate (SLS), followed by 2 hours in
90@GL ofT @8 of glainf &y wherem thelcohmanisatidrosdetivre s dapdlsle
hours in 9001 of Phosphate Buffer Sinulated

of sélattiely seallinklthe detérBilifgd gdolecapibh of the . AA.COhetR decRihtich
were plotted with the in-vitro data and the Bupropion

servidll data in order for a conparison to be nade. Study
on Batch BUP-HBr- XL-016-5 [0746] The fornul ati on was
granul ated using NIRO Fluid Bed. The final blend was
conpressed into 300ng tablets using the Beta press

with 9 ro ncaye {ool i dintag 1 tablets

o 7iechis oESRER ! evhein B Hiimeleds s S s

t he anounts of each material in_the granulation of the
capaip areceiBingt@ Srignafamdrnodueiag GPSpseudorangamyigals f or

the 150ng tablets. Itwas noted that they were the
corrgspendingtie theregeiveal GBS signalsas t he tabl et wei ght, which

was adj usted at the conpression stage. A first

conpression run was done to produce tablets with

di fferent hardness values so as to determ ne the

ef feect s afe ARESBLSIFim I [ whE¥%in B8 AtREodk HQLE-d8%Rmination
(Figure 36). Dissolution was conducted on the 300ny

moc%'ggs&@&g@g agag&gggc&i{sgs‘%gto@: determne their rel ease -.

I gures respectively). After granul ation
was | eted, the batch was screened and then prior
to%@?%@o‘%ﬁe | ubri cant (Conpritol 888) was
added. [0747] The granul ation results show that the
av e @Re-agioapimpes mede;t i me is 2.0 hours and the average
LOD %is 0.342% Table 55 and Tabl e 56 sunmarize the
t hedoR$-nettorlanidedotodal val ues of the paraneters that
were nonitored in the conpression process using the
9 @Pshnérwork ealttiagodespect i vel y. [0748] Figure 36
shows that the different hardness ranges did not

I asfebbitklpisédf h64d: the dissolution profiles. The
di ssolution profiles of the 300ny (Figure 37) and

15 S (FlL gur 8) show that the cores were
re%%‘é‘l%g%glgbn ﬂ&%gﬁg?ély 100 percent of APl in an hour.
St udy on Bat ch BUP- HBr - EA- 300ng- 001-5 [ 0749] Usi ng
30 BTSHSHEBRRRBPUS BPESt abl et's, an Et hocel coati ng
was sprayed onto the tablets using the O Hara Labcoat
Il Coating Equipnment. [0750] The materials used in the
Et hocel (EC) coating, their percent contribution to

t he.t ot altheshlLU$ obHelpint Aewhereinrths sexbnépeditiorndétaenihationh
and the percentage of the solids in the solution were

mod®!ib s¢le@tEfomn grotp ole¥ting@FS51] The paraneters are as
follows: Spray Rate: 14 g/mn; Pan Speed: 12.0 rpm

| nl@ps Bahdald0eddsr oduct Tenperature: 35C 2C; and
Supply Air Flow. 200 CFW [0752] It took 4 hours and 4

m nu(t}lei_at% coatsrtnhge_t ablets with a wei ght gain of
54rﬁg. aB'i BYTRES gﬁ S were taken and recorded in Table

58 at_44ny, 46 48ng, 50ny 52ng, and 54ng wei ght
gai Psfﬁﬁgﬁﬁaggénﬁﬁgéolution profile (Figure 39)
shows that the tablets with the 44ng wei ght gain

rel eased the fastest and the tablets with the 54ngy

wei ght gain rel eased the slowest fromthe 6 different
wei ght gains that were tested. [0754] D ssol ution
usi ng USP3 was al so conduct&d on this trial, using the
tablet with the 52ng wei ght gain. The dissol ution
profile was plotted as tine in hours versus %

Di ssol ved, and was plotted al ongside the in vivo data
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conpared to the other profiles and that the tablets
with the 44ng wei ght gain of EC coating rel eased the

wo amress79of the six profiles. Study on Batch PCT/US2006/024917

BUP- HBr - EA- 150ng- 006-5 [0778] Using 150ngy tablets, an
Et hocel coating was sprayed onto the tablets using the
O Hara Labcoat |1 Coating Equi pnent.[0779] The
materials used in the Ethocel (EC) coating, their
percent contribution to the total solution, the
amau@PS-nefwaekchntiin nidde; bat ch and t he percentage of the
solids in the solution were all listed in Table 67.

[ 048} orkls@bmengt ers are as follows: Spray Rate: 14
g/ mn; Pan Speed: 12.0 rpm Inlet Air: 50C, Product
Te and Supply Air Flow. 200 CFW
gne?a% Eﬁhdgéggzgggocess of this trial took 4 hours
and 36 mne €512 %btab? a 36nmg wei ght gain. Tabl et
kagkgﬁlgngl &corded in Table 68 at 18ny,
20ng, 22ng, 24ny, 26ng, 28ngy, 30ng, 32ng, 34ngy and
36ng wei ght gains. [0782] The dissolution profile
(Figure 45) shows that the tablets with the 36ngy
weifht geheAbESECkEA (i Wherels the SEF-enginesis 6 WS traghen
conpared to the other four profiles (24ng, 28ng, 32ny
capatriel o Brbiogiving GPS sigaals s)d pjo@idRg GPSgwotdd-tanpe sighalg USP3
was al so conducted with this trial, in order to see if
corre§jRd ﬂﬁ%qbttﬁel\@@élee(p{}psglghglst he in vivo data and the in
vitro ta of the Bupropion HC 300ng target. The
di ssolution profile (Figure 46) shows that the 150ng
Bupropion HBr EA tablets with 24ny meight gai n was

th rofile. .Stud tch. .
HBr : B R ot slsnE’ st By raPRfrae
thoc coati ng was spray d onto_the Iets us t he
of seJeriayely gt drteriagd & eau%ﬁém%ff 48 er&?e ocition
materials used in the Ethocel (EC) coating, their
seryggr cent contribution to the total solution, the
anounts of each in the batch and the percentage of the
solids in the solution were all listed in Table 69.
EXAMPLE 7: COVPARATI VE FORCED DEGRADATI ON STUDI ES ON
BUPROP! G HEL CAND cRRBORL i HBR cBRWEnRREEMSE B oh dicB&es a
The Bupropi on HO and HBr tabl ets (EC coated and the
wirbisssrel@i gt ure barrier coated) were placed individually
on an open di sh, and exposed to the accel erated
conditions of 40C/ 75%H in the stability chanber.
After 13 and 20 days, the sanples were assayed and

i mpurity anal ysis ormed as per the nmethod HPLC
P05 01 166 ALERHelTRgRehoethiae g SHRCERE ! fitopgion
and 20 days results of the forced degradation study on
detdsotitatRosedpinos peidrmeddutampatcdlcbuthedAb @Bl et s. For the
Bupropi on HO product, the main degradation inpurities
3-CBZ and 852U77 were 0.12% and 0. 38% respectively,
whereas, for the Bupropion HBr, these values were

0. 0126 a”ﬂh@Aﬂ,@%’ Jresaaltii Wﬁéﬁém tﬁ@ §e19<§th)%rsw1tchmg of the position-
degradatlonlnpurltles and the total unknowns were very

detagga % o onb@ggrf&;;&e%%@atggmg {%&@ﬁ%@é@&%

difference in the assay and the inpurity levels were
nore significant in the final drug products. As shown
in the Table 7 1 and Figure 48, for the sane period of
the study the assay of the Bupropion HO was | ower
(95.5% and the | evel of the degradation and total
unknowns were higher (3-CBZ: 0.28% 852U77: 1.23%
827U76: 0.10% .. and total 1.73% than the Bupropion
HBr (3-CBZ: 0.12% 852U77: 0.41% 827U76: 0.05% and
total 0.75% . EXAWVPLE 8: FWRTHER FORCED DEGRADATI ON
STUDI ES ON BUPROPI ON HBR AND BUPROPI ON HCL I N THE
PRESENCE OF EXCI PI ENTS [0788] Further forced
degradation studies were carrled out at 550C, at 550C

Ol o ANAAA T L o, 1 7~~~ 7~ N | o, A - .
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[0794] A 250 ml flask equi pped with overhead stirrer
and gas inlet was charged with 34 g of bupropi on base
wae@708890m of i sopropanol. The sol uti on was nmEECTUSI0€024917
under stirring while 13g of gaseous HBr was introduced
through the gas inlet in a tinme of 20° while the
internal tenperature of the mxture raises from25 to
400C. . During the gas addition a heavy white
precipitate formed. At the end of the gas addition the
t ernper atTheeADES tolfielaith X Opwkeraidshe sdlaotisie switcleihg ok the position-
(800C), to get conplete solution of the suspended
dete?ﬁ’ﬁﬂa@ion 188iohsypatatd smanaslly bethel Aveped to 250C in 1
hour and further |l owered to 0-50C in 1 additiona
hour. The precipitate obtained was filtered and washed
with 20 M of cold isopropanol The di scharged wet

L T

hydr obrom de form | mere obt ai ned. [0795 )| es of
detqsiparagion sectigRrs perfermedianually s the perpmppicef @1%@& 80t i ons

for the accelerated stability study as described in

Exanple 10 and the shelf life stability study as

described in Exanple 11. PXRD studies carried out

af tey 3 TAheSafdlamoutthshéein thaabgmeanpd-augav@ots@ode

same results. The PXRD profile of one of the sanples

utilBhd Eflet@foﬂpfys&%cé Belbdi6d BE6HS r_g%&ﬁ &shsitiaRbki ty condition
I's provided in figure 60. rmll: [0796] 10 g of

P tml were dissolved in a mxture of
17d%$ﬁgﬁﬂggg%g%% and 7 m of water. The m xture was
brought to reflux w i ssolution of the solid. The
sol au‘? “HH%@%WS%P%% to roomtenperature. After
one night the precipitate forned was filtered and

dr i @¥irglesymbeotknder vacuum (30 rnnHg) for 12 hours.
2.4 g of bupropion HBr formlIl were obtained. A sanple
of the product was prepared for an accel erated
stability test, in ICH (International Conference on
Har r@ni sHiid ANCSfof tetianiscaherBitie GPSedtigined i9h GPS tracker
Regi stration of Pharmaceuticals for Human Use)

capﬁﬂ@ die }éc@ﬁﬁlé éﬁS 9%13@%5(1 roduciBy GPEAbselidh- Hﬁ%e Bigpglyct in

pol yet hyl ene bags, intdrn were placed in

oMU |57 e 5 2 s

oC/ 75% . h.). The crystalline formwas checked after
mai nt ai ni ng the product under these conditions for 1
nont h. The PXRD profile shown in figure 1 shows that
t hel BonpBLLS aftdlgim 16, wherein the wirpgss n%réwlﬁm%lue@oth
the stability of crystal formll under these
wirelesshidtworks. Form | 11:[0797] 20 g of bupropi on
hydrobrom de form| and 96 m of absolute ethanol were
placed in a 250 ml flask. The m xture was brought to
reflux obtaining conplete dissolution of the solid.

Th e 0! UThORT\Sofl 10 heRirt Be WARTESS g%ﬁisLHﬁEE{:s

out stlrrlng an eft In these conditions for
lting crystalline solid was then
80*?#?@F1 tggégled under vacuum (30mMHg) at 500C for 4
hours. 11.2 g of bupropion HBr formlIll were obtained.

A sanpl e of the product was prepared for stability
testing by sealing the product in polyethylene bags,
which in turn were placed in alum ni um bags contai ni ng
silica and seal ed, and placed in the stability chanber
in ICH conditions (40 o 75% .h.). The crystalline
formwas checked after nmaintaining the product in
these conditions for 1 nonth. The PXRD profile shown
in figure 62 denonstrates what the product is not
stable in this formunder these conditions, as the
majority of the product changed to formlIl. EXAMPLE
13: HBr- SR Tablets for 100 and 150 Ny strength as

I T ~r F A"~ I oy T T 1



for IM 2M 3M & 6M were observed for the two EA
products in conparison with their correspondi ng
WO pooziosd79) except the 6M dissolution data for POEUSDO6/024917
ng whi ch showed slightly | ower values. These results
are in Figure 64. EXAMPLE 16: Additional Open
Di sh-Cl osed Bottle Stability Studies [0812]
Experi nents were conducted conparing the stability of
bupropion HBr XL 174 ng core , Bupropion HBr XL 348
corl®, BufreayiO® ofkthinXb ot F0wherelicthe avgnerBertbawtpnamotiGhode
XL 300 ng core over 10 and 20 days under open bottle
util2BdarCd:@s 88 d20ick et eORIhble @ franshiiG S Sb@hRE-adihg agai n
effected at 40 degrees C and 75 %relative humdity.
ation was agai n assessed by assaying for known
‘“&B%%%??tues 3-CPZ and 852U77. As before the bupropion
HBr cores were | ess subject to degradation than the
bupropi on HO cores under open and closed bottle
conditions. These results are contained in Fj ure 65.
EXAUPLE T AT Sabelean ARy TherBOsheRT gt RFRCREsker
ACCORDI NG TO THE | NVENTI ON | N DI FFERENT USP¢3 VEDI A
capfitdle 0 BiecitingdiRS sicnals and prodbeipg GFSavewdRrrange sighals i ons
according to the invention were assessed in three
cortdfondingaditlee reteieed GBShsignklsl. 2, Acetate Buffer pH 4.5
and Phosphate Buffer pH 6.8 over a period of 16 hours.
These results are contained in Figure 66. Particularly
Buproplon HBr XL 348 ng tablets (final), Lot

( fi ngl |B)r ﬁte éS g’g&%ﬂi geuﬁu%@lgiﬁ'f% %QE%@W lgflées a wireless

tranlgis e S hsipoipente i RERatbR, 2202%029) nar's

assessed in SGF nedia pH 1.2 for 2hours, Acetate
Buffer pH 4.5 for 2 hours, and Phosphate Buffer SIF pH
6.8 for a total of 10 hours. The results are contai ned
i n 2he FTpuAbCB®f6Rim 20 3whireindtie winsteas trgnsnfisgen wmchdes a
contains the results of dissolution testing of a
Blubtoptogamemidsin. f or nul ati on according to the invention,
i.e., bupropion HBr 348 ng, |ot # O5E304, versus
BupHCl 300 ng (Bup 300XL Target) lot# 01L238 in vivo
and BUP 300XL Target in USP3- 0.5% SLS nedi a over

1158 ¢ 3R ROCTGD A, S B Sl B0

IEﬁEg@P#Utlon .experinments conparing % drug rel ease over
‘on HBr 348 ny Lot # O5E304 in USP-3

medi a (SGF pH 1.2 and 0.5% SLS after 2 hours, Acetate
Buffer pH 4.5 after 2 hours and Phosphate Buffer pH
6.8 after a total of 16 hrs. [0816] Also, Figure 68
con24i nsThoAp&Satficlaamdils whengin the eptental fesdcd ineludes a GPS
Bupropion HBr XL 348 ng final ,Wllbutrin XL EC ,

wirtRbd @tradiatordi f f erent USP- 3 msdi a (SGF pH 1. 2, acet ate
buffer pH 4.5 and phospate buffer pH 6.8) conpared
against in vivo data for Bupropion HO 150 ng XL
t ar get (Lot 02A063) over a period of 16 hours. Table 1:
Ass [
Tosy at e gr%;tgtog{c ajétg%l ?%’g{_{‘ﬁ%% ﬁﬁﬁ 9 ewqea?ttd%% §bi-

trate acid n ral say 99..7%.97.4% 89. 8% 99. 7%

wirgle RO PR IRl iBE SEUR ROt ent - and
pH of aqueous solutions: *KF after 3M= 1.80% Bup =
bupropi onTabl e 3: Solubility & other physica
propertiesrBupropi on HBr vs Bupropion HCO . Solubility
(mg/ M) Sanple ID Water EtOH | PA Bupropion HCO 270 80
10 Bupropion HBr 143 92 12Table 4 :Table 5: Table 6:
Cl osed glass bottle stability studies (40C 75%H) on
Bupropion-HBr & HC APIs. TaBle 7. C osed gl ass bottle
stability studies (40C 75%:H) on Bupropion HO &
Bupropi on HBr APIs. Table 8: Each trial's contents and
armount s of each material per part Nhterlals Annunt (9)
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Atom zing Air (psi) 35-40 35 Pattern Air (psi) 20-30

25 Spray Rate (g/mn) 5-15 6.0Table 16: Summary of
wep@aiois7e@t i ons that were kept constant in thePEi/at006/024917

coating Process. Process Paraneters Operational Target

Ranges Inl et Tenperature for coating (C) SV: 50 5 50

PV: 50 5 Inlet Tenperature for Drying (0C) 40 + 5 40

Exhaust Tenperature 35 + 5 38 Product Tenperature 35

2 35 DP Differential Pressure (WC) (-0.1H0.12) -0.10

Supgl y Athe Afl@8\0L ol 25, Gtheteih heXid-FaeleSpemdmissipm)includes

2.5-15 . 12.0 Atom zing Air (psi) 25-35 35 Pattern Air
aseﬁélséo)lngc@ioﬁo 25 Spray Rate (g/min) 5-15 13.0Table 17:

terials used in one part of the batch, the
percent age of each constituent, the anount per tablet
and the anount per batch, for BUP HBr - XL- 009-5

Materi al § % | et at ch ant it Bupr opi on
Ry A L T iPripfiides
888 3.125 11.60 68.75 Total 100.00 371 .2ngy
an Ephegnetxomagstion.18: Resul ts obtai ned using 9nm t ool i ng
for batch BUP-HBr-XL-009-5. Paraneters Theoretical
Actual Average Individual Tablet Wight 371.2ny
371.5nmg Average Hardness 6.0-12.0 SC 10. 77 SC Aver age
Thixgk ne SgheA 1069 oPelind 2 § Onliateihi thedin-wirglesOtr@ndabineludes
19: Results obtained using 10nmtooling for batch
5. Parameters Theoretical Actual
ane gr}éagggmfﬁledt?@?dual Tabl et Wei ght 371.2ng 366. 5ny
Aver age Hardness 6.0-12.0 SC 7.50 SC Average Thi ckness
5.0-6.0mMm 4. 97 mnFriabiIity <O 8% 0%labl e 20:
Mat eri al s use one of a
perdent ag ‘%If*g%ﬁgﬁla% 35 W ‘?I‘élﬁtt € 't‘?%neé’g?g]u‘ﬂfthnﬁé’f‘fofrﬁﬁﬁl(@’t
and the anount per batch for batch BUP-HBr-XL-021 -5.
inclvigsehe tication imfprmatipeforpag exermakdfvieey (g) Bupr opi on HBr
93.75 174.00 1993.75 PVA 3.125 5.80 68.75 Conpritol
888 3.125 5.80 68.75 Total 100.00 185.60 2131. 25Tabl e
2 1. Results obtained using 7mmtooling for batch

BUR(Br - Mile ARES Bf clRih 0Bk RéSin khe aighdrted-aidingUaformation
Aver age | ndividual Tablet Wight 185.6ng 186. 8ny

o HEL QRS 6 ORI, O 205G et o T ks

Materials used in the EC coating and their quantities
for batch BUP-HBr-XL-348- 013-5. Materials % Batch %

of Sol i ds Contri ant i ol utj.on. t Tot a
()30l uTRoRLERIRS Elim (emfgrerncb A By rsfish i Deor
Prem um 3. 60 77. 44* 38 74 Povi done USP. (Kol | i done 90F)
based sode otiliZtrangnitiersprithin @o GxtErEy commupipatian sysenEicy |
Al cohol 95% USP 86. 44 1859.50 N A |sopropyl Al cohol
det&@afrad Sbe géolodatdn.cfTheNABCIDot al 100. 00 2151. 00 100. 00 *
Total solid conponent of the fornulation included
77.44g of Ethocel, 99.22g of Povidone and 23.23g of
PEG 4000, which gave a total solid anmount of 199. 89g.
They °| | ? &RIEE?%?%I%Q ﬁ'ﬁelfeﬂf il A3 DeRLS T REence
solu e

the ‘ota ion an rerral ni ng 91/ovvas rrade up

of ng@ﬁ'DdQA’ggﬁngng%@%aeore“ "Q?Pdﬁé ﬁ;‘& gal ns for

bat ch BUP- HBr - XL- 348-013-5. Wi ght Gin (

Theoretical Wight (nmg) Actual Wi ght (rrg) 28 0 400.0
401.3 30.0 402.0 402.6 32.0 404.0 404.5 34.0 406.0
406. 8Tabl e 24: Materials used in the Final coating and
their quantities for batch BUP-HBr-XL-348- 013-5.

Mat erial s % Batch Amount % of Contribution Quantity of
Solid Solids to Total (g) (g) in Solution Solution
Eudragit L30 D-55 22.73 104.8 31.44 65.00* Chronma-Tone
DEB 5156- CLE 3.66 16.90 16.690 35.00** Purified Water
(1) 21.78 100.40 VA N A Purified Water (2) 51.89
239.20 VA NV A Total 100.00 460.95 48.34*** 100.00 *
The percentage of Eudraglt solid, that contr| buted to

T T 1 I | o ~rn L oL ==l - e Y



gave a total of 193.6g total solid anount. Table 27:

Theoretical and Actual Tablet weights at 26ng, 28ngy,
wa@ong/o1sEpd 32ng wei ght gains for batch PCT/US2006/024917

BUP- HBr - XL- 348ng- 018-5. Wi ght Gain (ng) Theoretica

Wei ght (ng) Actual Weight (ng) 26.0 398.0 397.7 28.0

400.0 399.5 30.0 402.0 401.5 32.0 404.0 404.0Tabl e 28:

Materials used in the Final coating and their

quantities for batch BUP-HBr-XL- 348ng-018-5.

Mager i alThe AIOHbS ¢1hidt 37 RviBadit e ABPSHehgint i¥h GPS Sakkds

to Total Quantity Solid in Solution Solution (g) (9)

d
Capa.g%%g&é‘%ﬂig@gcﬁg‘?‘zg%’é@s oo*g@ g%ﬁ%iﬁ% lgﬁy 78I 3.22

5% te 0.36 1.64 1.64 3.39**
C"”‘iﬁﬁ’PP?lf‘%g" trg‘ge“?f)w%%.g%ﬁaﬁ%sa. 00 NA NA Purified Wter
(2) 39.73 183.15 NNA N A Total 100.00 460.95 48. 40***
100. 00 * The percentage of Eudragit, solid, that
contributed to the total amount of solid was 65%
*+Be pdmedHiGYef dpinsy, whegeindag Hbidkorrueigdn dherey sy |
Citrate that contributed to the total anmount of solid
aidingmo & onBos3he ARLS3. 39% respectively. This gave a
total of 35% ***The total anount of solid (48.4g) was
10.5% of the total solution.Table 29: Theoretical and
Actual Tablet weights at 4ng, 5ng, 6ng, and 7ng wei ght

9a'3'35 f ofhebRt 68 OEHEM'@& x%ﬂeraﬂ%l@Gﬁéf’e ne\{héa @b@ tﬁ%ké}
(mg) Theoreti cal Act ual I ght

08. 5 411 0

capaio%lo%fgwgg%%" 3 %aq“%rgﬁ%gﬁg PRS tatodted 1%%&88 and

their qua tlesﬂf h BUP-HBr XL- 174ng- 022-5.
corrmoggqn&tg B8eF¥ @é%? fids Contribution Quantity in

to Total (g) Solution* Solution Ethocel (Ethyl

Cel l ul ose) Standard 100 Premi um 3.60 116.12 40. 00

Povi done USP (Kol I i done 90F) 4.32 139. 34 48.00 PEG

40(36. 1. OBhe34L.88 of 2lalin 3£t widreiAltbo ADCIDSAG UBR i8 Bhedsverse-

2788.54 N A | sopropyl Al cohol 99% USP 4.55 146.76 N A
aidiﬁ% hddde HYhi0Es tBE AT, fo QfliRfiof TobeberSahhagemse ofdiedALCS.

6.12g of Ethocel, 139.34g of Povidone and 34.84g of
PEG 4000. This gave a total solid anount of
290. 3g. Tabl e 31: Theoretical and Actual Tabl et weights

S;I ng6¥m%§E€§%@EEh¥égm&kﬂiﬁﬁﬁgVﬁ%%gga%%%ﬂﬁﬁg%ggﬁbggh@

Theor et i cal tua
the SAe o0 obe GhisHE D SAEREIEd o o b HoD e AL,
212.0 211.5 28.0 214.0 213.7 29.0 215.0 214.9 30.0
whedie tiie Dasestatierbisavithin theetlef$.al s used in the Final
coating and their quantities for batch BUP-HBr- XL-
174ng- 022-5. Materials % Batch Anmount of % of Solids
Contribution Quantity Solid in Solution to Total (g)

(9)3850! UuthRT ESdFAMih 3537ErbnThe A2.C1D op&H4tidbindhe ARerse-
65. 0* Syloid 244FP 2. 62 12.08 12.08 25.0** Car bowax

o e 2 Ry Rl Sy o

Purified Water (2) 39.73 183.15 N A N A Total 100.00
460. 95 48. 40*** 100.00 * The percentage of Eudragit,
solid, that contributed to the total amount of solid
was 65% **The percentage of Syloid, Carbowax 4000 and
Triethyl Ctrate that contributed to the total anount
of solid was 25% 6.65% and 3.39% respectively. This
gave a total of 35% ***The Total anount of solid
(48.4g) was 10.5% of the total solution. Table 33:
Theoretical and Actual Tablet weights at 4ng, 5ny,

6ng, and 7ng wei ght gains for batch BUP-HBr- XL-

174ng- 022-5. Weight Gain (r17g) Theoretical Wi ght (ng)
Actual Weight (ng) 4 q 219.0 219.4 5.0 220.0 220.2 6.0
221.0 221.2 7.0 222.0 223.0Table 34: Materials used in
t he EC coatlng and their quantltles for batch

~ s 1S ~ A NN A A 1+ " s N7 ™ 12 1. Nns . r



to Total (g) Solution* Solution Ethocel (Ethyl

Cel l ul ose) Standard 100 Prem um 3.69 79.40 41.00 .
w@oon7desTeo USP (Kol |i done 90F) 3.78 81. 30 42. 00p@EGS2000 024917

1.53 32.90 17.00 Ethyl Al cohol 95% USP 91. 00 1957. 40

N A Total 100.00 2151.00 100.00 Total Solid included

79.4Qg of Ethocel, 81.30g of Povidone and 32.9Qg of

PEG 4000. This gave a total solid anount of

193. 6g. Tabl e 37: Theoretical and Actual Tablet weights

at 326y ThaATy.S 3H¢tmim 35 ovtizPein theeADED sgadathe fgoolobmionh

BUP- HBr - XL- 348ng- 025-5. Weight Gain (ng) Theoretical

servii€rh® QbtefiBibd lHé’dtlo%fﬁ{btAl(,@D)al B Fikle39het®od8. O
400. 0 400. 6 0.0 402.0 401.4 32.0 404.0 402. 2Tabl e 38:

d in the Final coating and their
momh%ﬁéhﬁi’ gr bat ch BUP- HBr - XL- 348ny- 025- 5.
I\/Bterl al s % Batch Amount of % of Contribution Quantity
(g) Solid Solids in to Total (g) Solution Sol ution
Eudragit L30D D-55 19.77 91. 13 27,34 56. 50* l.0i d
244fp 3 Ths ALCS of qlain 39, 3phergin thecgirglgtiaietwonkgn %“1@51“& 36
4.36 9.00** Triethyl Ctrate 0.47 2.17 2.17 4.50**
infoRuatidn indulies wireless)signbl steengthoofohe wiralesy netmork atithel Wt er
(2) 53.96 248.77 NN A N A Total 100.00 460.95 48. 39***
geolbORiAGbtheTABCDEr cent age of Eudragit, solid, that
contributed to the total amount of solid was 65%
**The percentage of Syloid, Carbowax 4000 and Tri et hyl
Citrate that contributed to the total amount of solid

of 3. soeAnes of il o5 SRGGH AL opiSihs gﬁﬁg?"‘&%a'
seryRE g eoipsiiE: Velopn o Bipdiiagt o SLCD wl I e s A

gains for batch BUP-HBr- XL-348ng- 025-5. Wi ght Gin

(mg) Theoretical Wight (ng) Actual Wight (ng) 4.0

408.0 408.3 5.0 409.0 408.8 6.0 410.0 409.5 7.0 411.0

411421 TalilThe AIOCS Miitkeim 36 swhrgeid thhALRD, Berating imige sewgrse-

their quantities for batch BUP-HBr-XL-348ng- 026-5.
aidilyB iyde ahré vide Sk oo e atfonGener iithtrédundéatairhé and fBeduetsy t o

Tot aI (g) Solution* Solution Ethocel (Ethyl Cellul ose)
refe RO AL AR EA R BeBEA; 37 41 00 Povidone USP

KoI done 90F) 3.69 79.37 41.00 PEG 4000 0.36 7.75
4. 00 D| but yl Sebacate NF 1.26 27.11 14.00 Ethyl
Al cohol 95% USP 91. OO 1957 4 N A Total 100.00 2151.00

100, 00 * ded 79. ocel

79. %74 o?hql’%ﬁtéé’i%é am?. ?f 1nF§E%Aig%Om gjf‘ﬁlr‘?lﬁss of

D butyl Sebacate. This gave a total solid ampunt of
netwod. teae qiisst and frequenen ﬂ@guﬁ@m thegedundentdimeran BeduRaeYnt s

at 26ny, 28ng, 30ng, and 32ng wei ght gains for batch
refeBbiRe iiforixatidviBeayutrdar the MECBht Gain (ng) Theoreti cal

Wei ght (ng) Actual Weight (ng) 26!q 398.0 . 398.8 28.0

400.0 400.5 30.0 402.0 . 402.5 32.0 404.0 403.6Tabl e

42: Materials used in the EC coating and their

quagy i tigge A% ChimBYPs hBeinthe AY G4 Bendd e seolocation
Materials % Batc % of Contribution Quantity Solid in

to,.Jota I on* ocel (Ethyl
Ser%%lﬂi‘etﬁl}%%éé%g? ahigp ’E‘B?)S%%’rd;grtnlﬂﬁem 9 138.87 41.00
Povi done USP (Kol Ii done 90F) 3.78 142.25 42. 00 PEG
4000 1.53 57.58 17.00 Ethyl Al cohol 95% USP 91. 00
3424. 63 N A Total 100.00 3763.33 100.00 *Total Solid
i ncluded 138.87g of Ethocel, 142.25g of Povi done and
57.58g of PEG 4000. This gave a total solid anmount of
338. 7g. Tabl e 43: Theoretical and Actual Tablet weights
at 22ny, 24ng, and 26ng wei ght gains for batch
BUP- HBr - XL- 174ng-027-5. Weight Gain (ng) Theoretical
Weight (ng) Actual Weight (fhg) 2 O 208.0 207.7 24.0
210.0 210.8 26.0 212.0 212.4Table 44: Materials used
in the Final coating and their quantities for batch
BUP- HBr - XL- 174ny- 027 5 Nhterlals % Bat ch Amount % of

~ o " ae ~ a4 = 1 1 e~ 1 1 - — 7 N\



7.0 219.0 219.8Table 46: Each trial's contents and

anounts of each material per part for EA fornul ation.
womioenisabe Anmount (g) Part 1 Part 2 Part 3 ParpPCHUBPENG/024917

5 Bupropion HBr 2062.5 2062.5 2062.5 2062.5 2062.5 PVA

68.75 68.75 68.75 68.75 68.75 Purified Water 1452.5

1452.5 1452.5 1452.5 1452. 5Table 47: Summary of

speci fications for granulation procedure for EA

formul ati ons. Specification Setting/ Range Target Fan

Spetsd S| The ALOSvoAclainvdhwheritvhl ABLSGHodds thetveusdess

Tenperature (C) 35-45 40 Supply Tenperature (0C) 60-65
netRSrkhalbpah Aaanefisic o He)meidured nftfitifie Mfsinf@ioAiffom the

Pressure (Bar/psi) 35 35 Punp Speed (rpn) 18 18 Liquid
ALEbC')W Rate (g/mn) 13 13 Bed Dew Point (MWL) 0 O

ITter Dew Point (MWL 100-300 200Tabl e 48: The anopunt
of lubricant in the final EA fornulation was 343. 75,
whi ch was 3. 125% of the total.Table 49: Summary of

Specifications faor Tahl et Pres t-up. for the
f orffal at TisALES oh Rl A, whered %M@s ' phase Tocked

Pr e- Conpr essi on Thickness (mr) 2 Control Thickness
loop (TRLLY) of tihe INLCIP ivdtetess &ragking loppg Over | oad Pressure

(Tons) 1.5-2.0 Tablets per m nute 450-500 Feeder Speed

1-2 Feeder Control AutoTable 50: Summary of

speci fications for conpression for the EA fornul ation.

Par gyret eTige SPES ioff clagth i 70WhERIn the €T érpdid 9 GRE trddk@AU
Tabl et 300ng Tabl et [ndividual Tablet Weight (nD)

. + 50 0 ! - 16:2. .
confi 5 it endldand poiOe S PR s et o -
3% 320. 0 + 3% (.15 :164. 8ng) (310. 4ny- 329. 6nM)
COHF%?I‘E’%“%{F‘&%@%%V‘E‘%@ %25 0°6.0-12,0 Tabl et
Thi ckness (nm 5.0-6.0 4.5-5.0 Friability (% <0.8
<0. 8Tabl e 51: Forrmul ati ons used as the Ethocel coating
on the 150ng and 300ng Bupropion HBr EA cores. Table
52: 4&SumrireyAbES S ebiithi4dawhenem the ALGAR pperriang indbe savarse-
in the Coating Process for the EA fornul ati ons.
aiddganekatilacsadisice GRS Ridige frohad gednd ALED WwithinehaAliGS f or
coating SV: 50 5 50 (0C) PV: 50 + 5 Inlet Tenperature
with&t vili¥inB thAftolocatidPsdrP&) Exhaust Tenperature 35 5 35
Product Tenperature 35 2 35 DP Differential Pressure

(WO (-0.1M0.12) -0.10 Supply Air Flow (CFM 200 +
50 200 Pan Speed (rpm 2.5-15 12.0 Atom zing Air (psi)

25- 35, Pa nArL (psi) 20-30 ray,.Rat e [ mn)
2o ST AL ES b el 4 e ei‘fﬁﬁ@%ﬁ?‘&%{n tpf gevitsd)
. percentage of each constituent, the anount per 300nygy
aidmg meds Wilizgnwassrdomaipupeltiplexmg £ TPM Mg BFieatethgfrequency
ng/tabl et Batch Quantity (g) Bupropion HBr 93.75
cap@Cify @thihgos! 08 thRVALES125 10. 00 68. 75 Conpritol 888
3.125 10.00 68.75 Total 100.00 320.0ng 2131.25Tabl e
54: Materials used in the batch, the percentage of
each constituent, the anount per 150ng EA tablet and

t hes@moutfe RETSRAEIM 4B LBEIR] e PoiEoA-ABleBhinBASS Soction
Quantity (g) Bupropion HBr 93.757150.00 1993.75 PVA

e BB B ST B e ke d SRRt A

9mm toolin fornqul ations). Paraneters Theoretica
derggRion Rk el R o ST S PR ght | 372 0y
371.5mg Average Hardness 6.0-12.0 SC 10. 77 SC Aver age
Thi ckness 5.0-6.0mm 5.60 nm Friability <0.8% 0%labl e
56: Results obtained using 7nmtooling (EA
formul ations). Paraneters Theoretical Actual Average
I ndi vi dual Tabl et Wi ght 372.0ng 366.5ng Average
Har dness 6.0-12.0 SC 7.50 SC Average Thi ckness
5.0-6.0mMm 4.97 mm Friabilityg <0.8% 0%labl e 57:
Materials used in the EC coating and their quantities
for batch BUP- HBr- EA-300ng- 001-5. Materials % Batch %
of Solids Contribution Quantity in Solution to Tot al

o " o ~ A NN




002-5. Materials % Batch %f Contribution Quantity
Solids in to Total (g) Solution Solution Ethocel

wa@ Biohpis7@el | ul ose) Standard 100 Preni um 4. 94 2BCT1/082006/024917
55. 0 Povi done USP (Kol lidone 90F) 2.52 118.12* 28.0
PEG 4000 0.77 35.86* 8.5 D butyl Sebacate 0.77 35.86*
8.5 Ethyl Al cohol Anhydrous (200 Proof) 91.0 4265. 63
N A Total 100.00 4687.50 100.00 * Total solid included
232.03g of Ethocel, 118.12g of Povi done, 35.86g of PEG
40081 andTRSAREY oftlabh 50] WheiSRDME Btedcteilined G iPmblaAly
solid anmount of 421 .87g. Table 60: Theoretical and

sclebtddinl a dp! et wei ghts at 18ny, 20ngy, 22ngy, 24ny, 26ny,
28nmg, 30ng, 32ny, 34ng, and 36ng wei ght gains for
bat ch BUP- HBr - EA- 150ng- 002-5. Wi ght Gain (ng)
Theoretical Wt (ng) Actual Wight (ng) 18.0 178.0

178, 0 0.,181.Q 22 0 182.0 181.8 24.0 184.0
184% 20 ABES G §580 05 8hgreinghe prefaisiming erent el
2.0 192.0 192.5 34.0 194.0 193.7 36.0 196.0
acqlilggmg Bt least pne (IRSesatelite sigaald i n the EC coating and
their quantities for batch BUP-HBr-EA-300ng- 003-5.
Materials % Batch % of Solids Contribution Quantity in
Solution to Total (g) Solution Ethocel (Ethyl

Cel 33ul osHje ALaBdacldind 80, Whasinhe firs? fosiBh-8dErmARatith mode
Povi done USP (Kol i done 90F) 2.52 94.50* 28.00 Di butyl

is a SAFAGA RIche Mode and e sbloRPpdshtin- ét\%_r%‘g&g Sn@%qg 8%%(6&{) 0

(200 Proof) 91.0 3412.5 N'A Tota

ﬁomz%&ﬂlgé%ﬁ%l%é}d uded 185.62g of Ethocel, 94.50gy of

ne an 38g of Dibutyl Sebacate. This gave a
{S’In am)untﬁilof 337.5g. Tabl e 62. Theoretical and

Actau BUOWETGhs at 44ny, 46ny, 48ny, 50ny, 52nm,
and wei ght a| ns for batch
BUR- 'HEWQE 0'{9@355 Wi ght Gain (ng) Theoreti cal

Wei ght (ng) Act uaI Wei ght (ng) 440 364.0 364.7 46.0
36@@%@5‘5“8)1'1486@1@6&161 367.7 50.0 370.0 369.7 52.0
372.0 371.9 54.0 374.0 372.9Table 63: Muterials used
I n detveork®Gasgdahodey and their quantities for batch
BUP- HBr - EA- 300ng- 004-5. Materials % Batch % of

Coraltre{,&gg_algﬂl %@H&t iy Solids in to Total (g) Solution
Sol ution Et hocel (Ethyl Cellul ose) Standard 100

0 Povi done USP (Kol li done

90%@%@%‘%“5% o usmoad . 400 e, 07 S6v 17 00

Et hyl Al cohol Anhydrous (200 Proof) 91.00 3412.50 N A

Total 100.00 3750.00 100.00 *Total Solid amount

i ncl uded 185. 629 of Ethocel, 94.50y of Povi done and

57548 dhepPEEUO0BaInTH, Svhesein the selctive switthingofithaposifion-

337.59. Tabl e 64; Theoretical and Actual Tablet weights
detegminatiom secﬁ@mgwmzl&ﬂme seitpn-dePerminaaiod setivg fweh giitse@idns

for batch BUP- HBr- EA- 300ng- 004-5. Wi ght Gain (ng)
posifibedeethination@bdto theBPSAtinilon¥ehdat (mg) 440 364.0

363.6 46.0 366.0 365.5 48.0 368.0 368.5 50.0 370.0

370.2 52.0 372.0 372.6 54.0 374.0 374. 3Tabl e 65:

I\/Bteri al s used in the EC coating and their quantities

5é)ont Fi Bﬁt ion %ﬁ’tﬁ)%%ﬁlﬁlg? Sieﬁor’%bto%ljtog{d% 5 %%%182 ”

Sol Sol ution Fth ceI (Ethyl Cellul ose) St andard
modg H’ﬁ@% tk‘ﬂi 0@%* 55.00 Povi done USP (Kol | idone

90F) 2.52 94.50* 28.00 PEG 4000 0.77 28.69* 8.50

Di butyl Sebacate 0.77 28.69* 8.50 Ethyl Al cohol

Anhydr ous (200 Proof) 91.00 3412.50 N A Total 100.00
3750.0 100.00 * Total Solids included 185.62g of

Et hocel , 94.5Qg of Povi done, 28.69g of PEG 4000 and
28.69g of Dibutyl Sebacate. This gave a total solid
anount of 337.50g. Therefor@, solids nade 9%
contribution to the Total solution, and the remaining
91% was made up by the |iquid conponent (Ethyl Al cohol
Anhydr ous) Tabl e 66: Theoretical and Actual Tabl et

N A A A~ A~ e~ e~ I Y




Di butyl Sebacate 1.54 71.72* 17.00 Ethyl Al cohol
Anhydrous (200 Proof) 91.0 4265.63 N A Total 100.00
wde@7/0%89@00. 00 * Total solid included 232. 03gPOI/US2006/024917
Et hocel, 118.12g of Povi done and 71.72g of D butyl
Sebacate. This gave a total solid amount of 421.87g.
The Solid conponent of the coating solution nade up 9%
of the total solution. The renai ning 91% of the
sol ution was made up by the Ethyl Al cohol Anhydrous
(1i%ui d Benpba8nifxlafa B ewh@einthe secohd paditiondetdehiaion
Tabl et weights at 18ngy, 20ny, 22ny, 24ny, 26ny, 28ny,
modiNthe RBYEe-aitidibmods)d 36Ny wei ght gains for batch
BUP- HBr - EA- 150ngy- 006-5. Weight Gain (ng) Theoretical
Wei ght (ng) Actual Weight (ng) 18.0 178.0 178.2 20.0
180.0 180.3 22.0 182.0 181.8 24;0 184.0 184.6 26.0
1860 1 8 0.,188.Q,188. 8 30. 0,0 190.9_ 32.0
10270 1oeA TS T Tl g6 uherdindpe ALEGKisandle ofnspriungo.

. fI\/lalteriﬁl S usedr’qur(l) the EC coating and their quantities
InTofgptGRAramy afigPOngRIoNfEs. 150ng- 007-5. Material's % Batch
% of Contribution Quantity Solids to Total (g)
Sol ution* Sol ution Ethocel (Ethyl Cellul ose) Standard
100 Premium 4.94 232. 03 55. 00 Povi done USP (Kol lidone
90RR. 2. ShelABCS 2f 2Rk 67 Rierdid 8 socbrild Jokrdelis bdie@8d EbRYA
Al cohol 95% USP 91. 00 4265.63 N A Total 100.00 .
grovbhsiefind 80. 00 * Total Solid included 232.03g of
Et hocel , 118.12g of Povidone and 71.72g of PEG 4000.

ThizSBida¥%sin l solid amount of 421.87g. Table 70:
Opgn-gi sh g%eg‘g{)%ty studi es (40C 75%H) on Bupropi on
HCl. &Bupropi on .HBr .EC Coafed Tabl etsTable 71: Open

di Sﬁlﬁf"g‘{@ﬁ?ﬁﬁif{l@ﬂgﬁaﬂpgﬁgmeﬁo on Bupropion HJ &

HBr Fi nal, Coated Tabl etsTabl e 72: Average wei ght of

ex GiBSFORtConHRImREAtigRsySem(FRCEDney@kent in the forced
degradation sanples for Exanple 8TABLE 73: BUPROPI ON
HBE TeA-OrigysNigaS@tetTiR@NIEORMULATI ON / g / TABLET FOR
Pl VOTAL BATCHES pl aces. *Carnauba Wax not included as
pamtwicdless dadal aga sedwoik;on fornul ati on. Trace anounts
applied after conpletion of the coating process.[0817]
Then petteed n@@dnon- patent references cited in this
patent specification are incorporated by reference in

t hgi tlefbddes to the extent that their disclosures
arepﬁ%ﬁgi nconsistent with the explicit or inplicit

teachings of .this appligcation especially the

do R TR0 TR E S 1945 0 - o O OTABLE 7 5 1 QO r--
o O O TABLE 7 6 0 OOH U | OO OO OTABLE 77 | QO

r - an Mepregacass nkmpk. 7 8 0 COH U 1 0O 0O 0 O TABLE 7
9 0o WOHUI OO OO Orabl e 80 Bupropi on Hydr obrom de
Pol ynor phs Tabl eTABLE 81 Pol yet hoxyl ated Fatty Acids
Al t hough pol yet hyl ene gl ycol (PEG itself does not

f ufgt i oThaAlLSof Jlfisi $8)whefeity BeiveikaledfloREGreh ﬁk&%ﬂ@fsiag
esters have useful surfactant properties. Exanples o

IEER80Y.¢1 haveldsahadohiatty acid nonoester surfactants
commercially available are shown here in Table
81. Al DED LOCATI ON COVMUNI CATI ON SYSTEM CROSS REFERENCE
TO RELATEDAPPLI CATI ONS

74



[001] This application clains priority to United

St ates Non-Provisional Patent Application Serial No.
waor®87883 filed on July 20, 2005 titled "A dedr/us2006/024917

Locati on Conmuni cati on Systent which is a

continuation-in-part of U S. Patent Application Seri al

No. 10/885,507, filed July 3, 2004, titled "Ai ded

Locati on Commruni cation System™ which is a

continuation-in-part of PCT application Serial No.

PC3d. USOBhd ABOS, offdldifich Viserdth the @88locationl efdhe’ SEEDCik

Domai n Reduci ng Frequency Transfer in a Milti-node
i i | & 1§t8laf the information
detelﬁelﬁ gﬂt&m é\?\ft Etgqgss%lt&% gﬂﬂteﬁ Eg(ta Fygﬁrﬁa{rg part of U. S.
Pat ent @g I|cat|on Serial No. 10/155,614, filed My
€ S&HBS Y TY | ed " Search Donai n Reduci ng Frequency
Transfer in a Miulti-node G obal Posi tioning System
Used Wth Wrel ess Networks,"” now U. S. Patent I\Io.
6, 684, 158, which is a continuation-in- part of \?
Pabent AppALES ofoakaige, atbergn thogredptermmed qvepidya lapse of a
February 28, 2001, titled "Information Transfer in a
predMétrhinedragioufd oftidhe Wﬁhmltlaoqulngg Bylsast meJSBEY saellife signal.
Wrel ess Networks,"” now U. S. Patent No. 6,427,120,
which clainms priority under Section 119(e) to U S
Provi sional Application Serial No. 60/225,076, filed
Augyst Jlfl}le A¥00f %Lulm 9; Wk GH o n;ﬁ'ede‘ﬂ@rﬁﬁﬂ&f AeBodchisQithin

thi'S" application by reference in their entirety. [002]

S Vo en LG SRS B e Bpgion o

Agpl [ cat| on Serial No. 10/ 385, 198 filed March 10,

the ABO®. titled "Information Transfer in a Miulti-node GPS
Used with Wrel ess Networks," which is a continuation
of U S. Patent Application Serial No. 10/127, 229,
filed April 19, 2002, titled "Information Transfer in
a Malti -THedd CPSf tlama 4W wiersthr el ess Net wor ks, "now U. S.
Pat ent 6, 542,823, which is a continuation of U S.

Pat{g0t o Bhic&fdd RBtiSETsi cBpabidof LRRCH ISy 8dilding thle@dtermined
February 28, 2001, titled "Information Transfer in a

| st em Used th
geo%“p? essg‘?e\té‘?mcgfﬁ’ mﬁgﬁgé\/é%tlg@&g%em No. 6, \zlt\n27 120,
V\/n

h clains prior er sSec to U S.

f SOBRHPICALN ?“8@1‘&"3/8}?{] 8??3’“ f\“ré%ééll’g’(zgh% filed
August 14, 2000, all of h are r por ate into
© b sqrpHciEeN G so5OR BT RHIBIB FeRREEY EUFeRrD03)
U.S. Patent Application Serial No. 10/885,507 is also

messagootthapaitionrdétermpnationsectignS,  Pat ent  Appl i cati on

Serial No. 10/194,627, filed July 12, 2002, titled
"Multi-node GPS For Use with Wrel ess Networks," which
i s a continuation of U S. Patent Application Seri al

?410/ 0f%, KﬁéS dricld 63UlvYerbth the B@querich réfefbnce message
"l\/u t| -nmode @ obal Positioning System For Use with

stecwﬂa 8?11 Proc'e\é% ngnc?é)(c?c 1019 Wa FéUngélb wHdPe th@’cgﬁ BrétE&ing clock

YAUALT on o Pat ent Appl i cation

. Seri No. 09/781, 068, fi,l ruar titled

is paghqf t%te %%W@%Halse%g’i qn]dg,ﬁ%jh e%%‘t %% ‘%géh% th
Wrel ess Networks now U.S. Patent No. 6,389, 291,

commumlqattqnawrﬂath@rge@hcatgowa@r Section 119(e) to U. S.
Provi sional Application Serial No. 60/225,076, filed
August 14, 2000, all of which are incorporated into
this application by reference in their entirety. [004]
U.S. Patent Application Serial No. 10/885,507 is also
a continuation-in-part of U S Patent Application
Serial No. 10/700, 821, filed Novenmber 11, 2003, titled
"Satellite Based Positioning Method and System for
Coarse Location Positioning,"” which is a
continuation-in-part of U S. Patent Application Seri al
No. 09/575 492, flled l\/ay 18 2000, t|tIed "I\/bthod and
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providers is increasingly matching the features
offered by traditional |and-line tel ephone service

w@e@viotsape. Features such as call waiting, calPCT/US2006/024917

forwarding, caller identification ("caller LD. "),
three-way calling, data transm ssion and others are
comonly offered by both land-I1ine and w rel ess
service providers. These features generally operate in
t he same manner on both wi rel ess devices and | and-Iine

t ekgphogs ATICYW R ailnlo3, Revered the fRdgnedcywefedn@s message
connunications systens, such as two-way pagi ng,

1ncl&0{e§' ?r!f gﬁlo y 2 a%ﬂcﬂr?v%ésgi’ﬁg cMgE I2h& 2 Badk@tibn SIWBK )where the

par anmedi ¢ depar t nent s,

have als eco nmon_nobi
call B 2%? i b6 SR eliPa FRTOY Bhf Bl A e ek i
. System "SPS" or V|gaﬁion Satellite System have al so
in sigRal GAENBHIAFEMD VA Folefefen 87Y°ePs systens are
typically satellite (al so known as "space vehicle" or
"SV') based navi gation systens. Exanpl es of GPS systens
include but are not limted to the United States
("g6S. " ThdayCINafvdlgiat 65 wiSatie lalGRSeclSglsinghe POSHNSS" )
(al so know as TRANSI T), LORAN, Shoran, Decca, TACAN,

dete%\é%ti&ﬁsechb&ls%éﬁ%aﬁmy Ot AP the kall PRVEEAR dievn as
A obal Navigation Satellite System ("G.ONASS") and

S such as the proposed

detefty ai%‘#‘gnc&e"%sg{&t% E%ﬁe“gﬁbéﬁ le, the US NAVSTAR GPS

systeniis described in GP-S Theory and Practice, Fifth

ed., revised edition by Hofinann-Wl | enhof,

Lichtene ger_ and Col lins, Springer:-Verla VVen

NeWor k, TISGHLCS ahelem F6 Whare hiesio %ﬂngali%anafﬁh%y

reference. [0017] Typically, GPS receivers rece
frequenttiyoreferancs messigo asd theperisdicsbmpeasasnfdae ©BY |cts>ck fo the call

navi gati on systens and use those received
prodekéing blosis horahé santieperiodi ne the | ocation of the GPS

recetver. It is appreciated by those skilled in the

art that the location of the GPS receiver nay be

determ ned by applying the well-known concept of

| Nty Seohofy HE Lk pﬁir@ 87 DR fiRlAL PRt Bkt ARARR dbas

t he GPS receiver es that have

I|t cation 0018 ner al;l ch
(b v he 503 posiep-S6@ihERRon g i, FF AGTcRt pbsicBR
navi gati on system broadcasts a radio transnisS|on
deteranation masiervehenaredstermingd SVSRNGHES: on, and orbi t
informati on. More specifically as an exanple, each of
the orbiting GPS satellites in the United States GPS
system contains four highly accurate atom c cl ocks:
t woedCesi Ty ANdS tofolaln B8 gvtiereinthe peedefermined prent icligitial
precision timng pul ses, which are utilized in
i q%ﬁﬂ@k@ 1.codes (al so known as a
mﬂ%@&ﬁ@%kfgﬁm%ﬁgﬁg?ge 'PRN, éﬁ%r pseudo noi se "PN' code),
that are transmtted fromthe GPS satellites to Earth.
These PN codes identify the specific GPS satellite in
t he_GPS con I ch GPS sate
tran%nitih%iggg %F &b #F i aédﬂ%sﬁéﬁgﬁb§ Hon-
onpl etely defines the precise orbit of the 15
det@mleatiqutsectloﬂﬁemsbn%‘fﬂ?ﬁ @pgltlea@aterlﬁaia%n wetign gpg ﬁé'lfSéPs
satellite is at any given tine, and its | ocation may
posigors peterinfinatidnimmodedo e GPStstradapse matlel | i t e gr ound
track in precise |atitude and | ongitude neasurenents.
The information in the epheneris data is coded and
transmtted fromthe GPS satellite providing an
accurate indication of the exact position of the GPS
satellite above the earth & any given tine. [0020]
Generally in GPS systens, there are four vari abl es,
nanely, position determned by x, y, and z
coordinates and tine (x Yy .oz, and t). These

I
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| ocation fromwhich the call was nade fromthe public
t el ephone swi tching network (PSTN) and send energency
w@eoisomTed to the | ocation of the call.[0028] PET/US2006/024917
i nstead, an E911 call is placed froma wreless device
such as a cellular tel ephone, the E91 1 reception
center receives the call but cannot determ ne the
origin of the call. If the caller fails, or forgets,
to identify his or her location, the E911 reception
center is unable to obtain the | ocation of the cal
because the wireless network is different than the
PsaltN Aﬁ%&? Ag&% 3 ’c%aﬁrﬁ ?O beRLrel\RE ﬁélQ@ciX}é%%{it%hﬁlg € Bl goRition-
center y doisto e | [

etermne t ocation of the ce

site. fromwhich, the cal.|l. s, pla . |y,
deterpypticasotu VG e O Ao gy A Eie BB ek s SpHTaEEL Y,

cover an area With approxi mately a 30-nile dianeter.
Standalﬂrﬁhmdertéfthen@ﬁ@kﬁP%ﬁlwt?%%t%é‘ﬁn be determ nabl e

in adigital network by the power setting of the

calling wireless device. But, this still results in an

area covering nultiple mles. [0029] A proposed

sohut i OAntAidedlScapion Coammiunicdtiond3evice (ALEDN hghGAECD

receivers with cellular tel ephones. As an added
cmn%%ﬂ%%it to this proposed solution is that any GPS data

roduced by an integrated GPS receiver may be utilized

by the cel | ul . : i ' ications

%o e igellof et B ROREHRRLrE it kiSle R amunica

positions) of other |ocations or other cellular
nd”%@%é@ﬁones that the cellular user is trying to |ocate,

determ nation of relative | ocation of the cellular

us emosigiontdetsrminghiemeaciien hayipga GIone &R t he cel | ul ar

t el ephone user via internet maps or other GPS mappi ng

t e eihietein @8, coptmmmi@tioh setdioa isreapable affselgetivelbswithing

than E91 1 calls, and would be very useful for
betwieh! ul ar and PCS subscribers. [0030] As an exanpl e of

the current thrust to integrate GPS receivers wth

cel | ul ar, 8l GpRAMKiriok- Rterfitidftidh hbighen S, 874, 914,
rasn

issued to , Which is incorporated by reference
her ei n, scribe . =Y i | so
noun ad o8 SRR pHBROE e Ao ReLEhALE
Switching Offjce "MISO') transmts GPSsatellite
geojogatinnefit %ﬁ,Ld]%cl udi ng Doppl er information, to a
renote unit (such as cellular telephone) utilizing a
cellular data |link, and conputing pseudoranges to the
in-view GPS satellites without receiving or utilizing
GPY3sat eTHd AECS phiclaim 72, wheroinithe GBS -engoedg p GPSetracker
approach in Krasner, however, is limted by the nunber

capflile BRtcReividpkaP$ Kighals amd pedacing &PSasbetdo-angPSeuiasli cat ed

data supply warehouse. The system hardware needs to be

g&ﬂ Dagechb8sisaddi tional requirenents of
Codﬁﬂﬁﬂ?e ﬁg&E%g |%§0rna€$bn to each of the cellular or
PCS users that are requesting GPS data. These
addi tional requirenents would be | ayered on top of the

requi renents_to handl e t he norpal. voi ce and. o
trafdic TRabLLd ‘?éﬂaéﬁ‘g@’ 3 fea%ﬁ%\f&Fte‘BO ¥ @%saée?ee fpation
system [0032] Another patent that concerns assistance
mobetswelentetl HonGPEroyy SORTIFEISPIN r el ess networks is U. S.
Pat. No. 5,365,450, issued to Schuchman, et al. which
i s apsatdi@a®hamodeor porated by reference. In the
Schuchman reference, epheneris aiding through the
cellul ar tel ephone systemis required for the GPS
receiver to acquire and track GPS satellites. However,
cellular and other wireless networks do not al ways
have the capability to provide epheneris aiding to the
nobil e GPS receiver. [0033] Therefore, there is a need
in the art for delivering GPS data to wirel ess
comuni cations systens, including cellular and PCS

s T . s - Y Y - o —— I o




channel s assigned to nunerous cells. [046] FIG 9

illustrates an exanple of an inplenentation of the
WAR@F008790-1 G 1 utilizing a reverse-aidi ng nodeCT/US2b6§/024917

FIG 10 illustrates an exanple of an inplenentation of

the ALCS of FIG 1 utilizing the reverse-aidi ng node

to increase the frequency capacity within a cell

through SDM [048] FIG 11 illustrates another exanple

of an inplenentation of the ALCS 1100 utilizing the

I eY €PSeaidbsimensBed; t 0 i ncrease the frequency capacity

within a cell through SDM [049] FIG 12 illustrates

an, IR off 21880 ingB.ement ati on of the ALCS 1200
ut|I|2|ng the reverse-ai ding node nobile to nobile

ai di shows an exanpl e of an
HT%Ide}?fSeth ?I o%e(%r%?ége’ALCD of FIG 1 in aroomwthin

051] FIG 14 shows an exanple of an
mﬁF‘%‘ngﬁBg‘ih b the ALCD of FIG 1 located at an
intersection of four city blocks having nunerous
buialf@{erﬁfsaldlpgmdei:ﬂld 15 illustrates an exanple of an
i mpl enentation of a tine-transfer architecture as
ut ah eagdented-egohomots modesi t h t he ALCS of FIG 1. [053]
FIG 16 illustrates an exanple of an inplenentation of
frequency-transfer architecture as utilized in
conjunction with the ALCS of FIG 1. [054] FIG 17
H bpst r gheniacHlo ?Eﬂﬁﬁg hAGKRI AR 1858 5R Gihe pRftion-

ementation o requency transfer arch| tecture

J zed Iy 0. n L of FIG 1. [055]
dete nna Tgmodem 51%? Pelaﬁtiror? gmu 'r,uiA qgn exanpl e of the
pro Ss ornmed. by the ALCS of FIG 1. [056] FIG 19
il %t %‘f‘g’%‘m&%‘P ek di agram of an exanpl e of an
i npl ementation of the ALCD of FIG 1 utilizing an
GP8- iy pwenomedsaned DESCRI PTION [057] In the
foll owi ng description of the preferred enbodi nent,
r efadBRS aetwiosk amdéntodet he acconpanyi ng drawi ngs t hat
forma part hereof, and in which is shown by way of

I laois-aétwoik dertR€fiolie;c enbodi ment in which the
i nvention may be practiced. It is to be understood

th%tx&hﬁ%ﬁsc%rﬁlé?&"é ments may be utilized and structural
changes may be nmdde without departing fromthe scope
of this |n\f/1ent| OfL. Cé/ERVI EW[058] It is appreciated by
t hGS&V LG e A art that GPS systems include
Satellite Pgsitioning System"SPS" and/ or Navigation
SatigAPepen @H‘EmOP%mﬁé‘?}er al, GPS systems are
typically satellite (al so known as "space vehicle" or
"SV') basednavi gati on systens. Exanples of GPS systens
include but are not limted to the United States
(" U6S. " ) ThaAlyCDNafickpirh i76 nwhsatml the sedecBivs tseiiclfinINGSiy
(al so know as TRANSI T), LORAN, Shoran, Decca, TACAN,
subsmﬁq TNSniRRcRUSEWaR tifdsiiRifdioh of @ fHYSEDR JfAVARLED.
obal Navigation Satellite System ("G.LONASS") and
any future Western European GPS such as the proposed
" Gal ileo" pr ogram As an exanpl e the US NAVSTAR GPS

s7t7em l;lﬁjfégf@é (? gaHn&);GWDE? The nd I ﬁgﬁ ée%gbn 1S capalﬂt)le

L| chteneg er and Col lins, Springer- Verla W en

of seleciashksending p defgrmined; geofogptign ?fﬁb%ﬁé&%%gw&%tlw gRyver.
reference. [059] Wien integrating GPS system
conponents with w rel ess conmmuni cati ons systens (that
may i nclude cellular, paging, two-way pagi ng, Personal
Dat a Assistant "PDA", Bluetooth, W-Fi and PCS
systens), the GPS system shoul d have the capability to
acquire and track the GPS satellites under conditions
that a typical wreless confuni cati ons system user may
encounter. Some of these conditions may include indoor
use, use in dense urban areas that have limted sky
Vi ew (such as |n dovvnt own areas Wi th skyscrapers
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functions. However, instead of only utilizing the
determ ned position internally to the ALCD, in the
wa@oiosnsmus node, the ALCD al so transmits the PCT/US2006/024917
determ ned position of the ALCD to an external network
that may include a geol ocation server or other simlar
devices.[064] Simlarly, in yet another exanple, the
ALCD may be utilized also in a "reverse-ai ded" node,
where the GPS receiver again receives a strong signal
has78r ec eitte AlpOBroficl8mor7, whe@iiaibe dadmunitativh SdttioR kAt a
position is not required. Simlar to the
wirdlRgredelveponous node and GPS- st andal one node, in the
rever se-ai ded node the position-determ nation section
in the ALCD does not receive any aiding and therefore
operates i ndependently from any avail abl e externa
netyor ks, or er.nal. aj di devices. In reverse-aiding
mode, t PP B g Wherelase utair BioRgmalse
nd._uses those signals to determ ne the |ocation of
mo‘f‘er%ﬂlﬁiwetW%( e sadedied from argyeup consisting of:
position-determ nation section may al so use the GPS
satagdopiputer setyyakss for tracking, and, if desired,
navi gation functions. However, instead of using the
detaaomnnedcspiofinetvadtkj adder nal |y to the ALCD, in the
reverse-ai ding node, the ALCD transnits various types
of aREagesdtidkor mation at the GPS receiver to an
external network. [065] In yet another exanple, the
ALCD nay operate in a "GPS-network ai ded" node if the
GPS receiver in the ALCD does not receive a strong
enQgugh S signal., . su as when the ALCD is utilized
n%g ors ﬁ?ﬁé‘@gﬁfﬂagﬂ- eV BF RO TAE MinsleseRetverK ivdyBlygipethn
.to a different node of operation where an externa
wirglesg fgfMorksuch as a wirel ess communi cation syst em may
help (i.e., "aid") the position-determ nation section
to acquire, track, and/or navigate using the GPS
signals received by the GPS receiver with additional

i nf80r matThe MISCID pif ckén 39, WheemthewirdlesSdtWorikis@h TBPE
external aiding device. The additional information may

802/1M&di+UQs abipgc or sub-al manac information, coarse
position information, Doppler data, in-view satellite
positions, tinme and frequency aid, received wreless
radi o signal strength, or other aids that will aid

th S recei v i.n, acquiring the informati on that the
ey oo s 8efib o b ruieTria e B RO
GPS- net wor k ai ded node approach differs froma
modeafilipesiapcckerad ievice thatiscrapehie ebtrmsovifingsugGRSedahiing
based" node or "networkassisted" node in other known
infotmdtnat ur e) approach because in the GPS-network-ai ded
node approach, the GPS receiver in the ALCD is capable
of eventually obtaining the position and tracking
i nformati on needed to | ocate the ALCD by itself. [066]

Addti oaklaf ¢ o @13 R, KXAUR ke eﬁ&ﬁaﬂe%@iz?ﬁaz&%ﬁ%ﬁ

in a "network-base nmode 1 n situations ere

in"a " netuork n STt Uat T oris WAt
oot 1 oy A e PR PR o “ALGD canno

recei ve any GPS signals. As such, the
position-determ nation section in the ALCD may be
conpl etely dependent on an external network to obtain
any positioning information. Typically, networkbased
nodes conpute position wthout using GPS or other GPS
satellite informati on. Positions of the ALCD are
derived fromnetwork resources such as cellul ar
transmtter towers, Tine Difference of Arrival
("TDOA") techniques, non-céblular wrel ess networks,
etc. [067] Additionally in another exanple, the ALCD
may operate in the GPS- networkcentric node in
situations where the GPS receiver in the ALCD is
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102 shown in FIG 1. The ALCD 102, FIG 2, includes
bot h a conmuni cati on section 200 and a
w@omnisTme det er m nati on section 202. The w r el BEFUS2006/024917
comuni cation section 200 may include a cal
processing ("CP") section (not shown) that perforns
the processing functions for the wireless applications
and may include a wirel ess transceiver. For exanple,
in the case of a cellular tel ephone, the ALCD 102
wogkd i Mk uwdeCd o€llalke @B| Wherdintthe #ireRbd Mhrdnission includes a
transceiver. The position-determ nation section 202
Bluétbéth ¥@B8snRsiGHS recei ver 204 for receiving satellite
transm ssions 206 froma GPS satellite constellation
110. The position-determ nation section 202 may al so
i ncl ude a non- GPS receiver capabl e or receiving

GPS fornmpti on as descri bed
oRSu, THE AL P BAaaE e R PoH TSlens FOTABIoTpeE g
the p03|t|on conputatlon functions for the ALCD 102.
IEERB02 41 &gpsmissignt he t echnol ogy of the communication
section 200 with that of the position-determn nation
section 202, the ALCD 102 provi des two maj or service
systens: that of a wireless device, such as cellul ar

t elséphoMae $EICI o€ claBn @3} Whdreidfthd BRerdvReahMBlestOGPS
provi de | ocation information of the ALCD 102. It is

wircdapt&fdaa&d by those skilled in the art that this
I ntegration provides for numerous advantages i ncl uding
nmeeting the E911 requirenents of the Federa
Connunication Commi ssion ("FCC"). [073] Wthin the ALCD
ivel tween ALCD 102 and_an
oxtlr nalTPAATEI2 BF aEn 2. whoiine e AEeeriss wilizes a non-
connunlcatlons bet ween the communi cati on section 200
wirelgsg trapssnissiomtodeansmit the ergnented-tiding inlopmetidee pl ace.
These conmuni cations allow signals to be transferred
fromthe comunication section 200 to the
position-determ nation section 202, and typically take

pl 88 OTha ASED af claRABY nwneém%@adglnmﬁteaoﬁdﬁg@nﬂaﬁﬁ&w e
lines 210, but other connections nmay be used also if

inchERS KieABeatlo) Tkbr A HYoP ¥ Rldinal B OMTIUNI Cat | on
section 200 and the position-determ nation section 202
may share the sane digital processor (not shown) and
other circuitry. In such a case, the comrunication

coant 20E A D SRAA P RBae SR SCing dehagiony

tlne or frequency transfers between the conmunication
inclugdes ephemepig datarfar e Rosatelliten- det er mi nati on secti on
202, would not use hardware |ines 208, but would be
internal to the circuitry or, potentially, no transfer
woul d be required depending on the circuit design.

[086] | MhEWECTBof ARineX3GPY L, vHerdh tﬁaﬁusﬂf&me@éﬂﬁﬁtﬁh
ALCS 300 architecture is shown. The ALCS 30

secti®h SRS bdffeeH thd G?g%tﬁa%ohgﬁgﬁgk%%ﬁng &gle%&%%[% othe?fnode

various inplenmentations o

i ol f _E911 and geol ocati on services. By
“*ﬁhq&“%gﬁa vgﬁ%ﬁ%ﬁ O?mFOMICOSt | ow power, high

performance and hi gh accuracy GPS receivers and the

wi rel ess network conmmuni cati on services, the ALCS 300

provi des highly reliable and econom cal solutions to

the ALCD 302. The ALCS 300 supports all types of

geol ocation services includi ng GPS-standal one node,

GPSaut ononobus node, GPS-networ k- ai ded node,

GPS- networ k-centric node, reverseai di ng node,

net wor k- based and augnent ed- ai di ng nodes. The ALCS 300

al soaccommopdates a wi de rasge of w rel ess

comuni cation technol ogi es includi ng COVA, TDVA, AMP,

and even pager systens. [076] In FIG 3, an exanple of

i npl enment ati on of the ALCS systen1300 may |nclude a

P T T I LT NN A a2 "




by the ALCD 402, and transmts the data to the ALCD
402 or the application 420. The nain server 416 may

wabk@aagniswer f ace to the PSAP 426 if desired, anpPCT/ig2006/024917

mai n server 416 and the geol ocation server 418 may be
co-located if desired or necessary. [084] Dependi ng on
the wirel ess network being used such as cellular, PCS,
t wo-way pagi ng, Specialized Mbile Radio ("SMR'"),
Short Messaging Service ("SM5'), etc. the physica

i gyl emep ki op fcldiRe0AGercAdhe Pradewinihel reoanttifimianually
shown in the FIG 3 and 4. FIGs 3 and 4 are for
i 1l ust ive purposes only, and are not neant to limt
Sde4q$§yéﬁ%%?cation of the ALCS 400 to other wireless
systens. Further, the ALCS 400 may be utilized wth

hardw red systens such as the | andline tel ephone
system |ocal area networks, etc.,. w thout depart.).ng
{1%n t HENBAbED Bioaime G rsesin terlR SR Rpdialg
il lustrates anot her exanple of inplenmentation of ALCS
acquis@ithn dffae leakiOBe XIRP satallifesemnalePS si gnal s 502 from GPS
constel l ation 504. The ALCD 506 may i ncl ude
position-determ nation section 508 having a GPS
receiver, also called the client, a server 510, and a
CPgsect irfP AP ED of 18inS oY, Witlerdid Gherdeibcilt Sitichirgyofitae GPS

i ncluded I n the communication section 514. In the ALCS
500, server 0 ] . R oV "
rece’é’f”ﬁ%‘%&‘cﬁes %elqg 1%8 %ﬁg\%ﬁ{ahén géz}%rr\gﬁ cﬂg)%npatglielaiE {é?gség 15) ﬂgg rver
(i.e., the.co ni cat i ectjon _410) described in

POSlW‘Ggetﬁm?ﬁtéO%E 9dp° bi?grsﬁalngigio@gl 9 gf erence recei ver
516 to al so receive signals 502 from GPS constellation
504, and stores the GPS data in data center 518. This
information is transmtted to main server 520 when,

r eQdest e ALGIDpf cleim Parwhaein the ABED: 1ssapgbiyigesiving
whi ch uses server 510 to transmt the data back and
infofr@4tidn fosh weedbntkewcB section 512 and client 508. The
ALCS 500 allows for sone aiding data, such as
epheneris, to be stored in the ALCD 506 at the server
510 and then provided to the client 508 on denmand.

AT VR o PEA Y M RS RS L8

di fferent des dependi ng on a nunber of vari ables
grouw cMSEENEPynal strength, operator intervention, type
of services desired or requested, perfornmance
expeBlugtoothmetworli;  TTFF of a few seconds vs. tens of
seconds, etc. The operation of each node is described
bel anpecisTANDAGIINEMIDE “$MBY) nétivodRS- st andal one node,
the GPS receiver of the position-determnation section

| 0cap@sbriaNcdohaumtEBnIFéteanEPaBEEndwadpendent |y from
the W rel essconmuni cati ons network that is in

sigp@%:g@gngﬂigﬁg&&ﬁlw&&m,the ALCD 304 via the
basestat i on 386 and éﬁgnaf-path 316. The

posi tion-determ |.Op. section acquires the GPS
sig$§T§ﬂ§§@?§éﬂ%n%%%%@§es the signals 314 to deternine
the | ocatioon of the ALCD 304. The
pos@&ﬁ@%ﬂ@éF%Wﬂ$hation section also utilizes the GPS
signals 314 for tracking, and, if desired, navigation
f unzpagingnetWhgk;det er m ned position of the ALCD 304 is
utilized internally to the ALCD 304. AUTONOMOUSMODE

[ 0881wd-fvalHipseiap hetvamkmdnode, the position of the ALCD
304 is conputed in a simlar manner as in

GPS- st andal one node, e.g., by the

posi tion-determ nation section in ALCD 304 w thout any
assistance fromthe cellular or other comunication
net wor ks. However, instead8of utilizing the determ ned
position of the ALCD 304 internal to ALCD 304, in the
GPS- aut ononous node, the ALCD 304 transmits the

determ ned position of the ALCD 304 back to the

o g, o o, o 1 " I T o o



does not receive any aiding and therefore operates
i ndependently from any avail abl e external networks or

wezaognnEbo ai di ng devices. In the reverse-ai di NEBCTVDEE06/024917

the position-determ nation section acquires GPS
satellite signals, and utilizes those GPS signals to
determi ne the | ocation of the ALCD 302. The
position-determ nati on section nmay al so use the GPS
satellite signals for tracking, and, if desired,

nayi eatyromhsnetdps. However, instead of using the
determ ned position internally to the ALCD 302, in the
reverse-ai ding node, the ALCD 302 transnits various
types of neasured information at the GPS receiver to a

co nicati secti.on,of .a w rel e '

o ma B & Qe e P8 BEde il e B
network for use within the wreless conmunications
IEEE3420dlr Wirelegomgtwotke rever se- ai di ng node may be utilized

to supply location information, precise tine,

vel ocity, heading and a reference GPS cl ock because

| ocation, velocity and heading are very useful for

ced?. pl BROAMTTRGLC]paVES, whrrdy dreegeblocaRivrERShe ALDING FOR

CELL PLANNI NG AND FREQUENCY- REUSE [096] In cellul ar
deteﬁﬂﬁ%ﬁlfﬁ 1§‘z%§g EPSSYSHaBFom hiRast 946 GPS- satellitd gndidaniosmation

usefu or cell planning and increasing

freqguency-reuse. As cellular comunication systens
ﬁDnﬂﬁ?ﬁ(@?&¥'%§aserve nore subscribers, which leads to

ei ther adding nore radio channels in a cell or adding

new cells to a cellular system The reverse-aiding

node al | owsaddi tional frequency reuyse de.r
OB . Anobded Lerato Gomemipigiddaoonk R AL LD
systemmay utilize smart antennas (such as antennas

compitisihg:zi ng phased array technol ogy) to beam steer or
beam form a shaped antenna transm ssion beamthat is
C e pic@hefbr ¢pRMBRRtingivith aesisc]l exs ommiaddationsneteoils end
[097] FIG 6 illustrates a basestation 600 | ocated
w W%Elﬁen%{érmﬁﬁaoﬁ Becfibn 8¥ARPh G eigg! | ul ar

nication system604. In the cellular

co ni.cati on | elcE : Wt
(ot e SRR s B Rl B L5 R Ebetvcen
| ar ge geographic area ch.as. the enti.re cell 602.
Because aei%FéﬂgPéfdP%“m' ST logéléo‘ﬁragﬂsm tted by the
hi gh-power transmtter usually requires_a certain
bandwi dtahleastnmeogsy PPﬁlh‘gﬂ'Fi?tﬁﬁnﬂléﬂtl‘?ﬂmﬁg? fog deferpingps a
channel s keeps the serving capacity of the cellular
geoloostianrufahe AT yst em 604 | ow and therefore the
custonmer demand for the few avail abl e channel s hi gh.
[098] To increase the nunber of radi o channels where
the frequency spectrumallocation is limted, cellular

Pr ¢l dergyd %(Ettzﬁgdggyaiﬁa@s%«hé&ﬁl the TPsichRds bIorEeRkEes.

The reuse o frequencies i s possible because the

rradi p channe i.an . r S ially
capfft hPEb e S hib ot pRLPldi e GRS SeRtRRUORBEn 2o
can typically uti]i t he same radi o channel frequency
COWH%@HtgtPﬁ]P%‘FeF%‘V%CL@égS &efore, to mninmze
interference in this way, cellular system planners
typically positioned the cell sites that use the sane
radi o channel frequency far away from each ot her.
[099] However, in order to add nore radi o channels,
cellular systens typically use several techniques in
addition to strategically locating cell sites that
utilize the sane frequencies. Directional antennas and
underl ay/overlay transmt patterns usually inprove
signal quality within cell $2by focusing radio signals
into one area of the celland reducing the interference
in other areas. The reduced interference allows nore
frequency reuse and therefore directional antennas may

. I e I 1 oy N T T




first position-determ nation section |ocated wititiin
the second ALCD 914 determ nes the position of the

W@ e@ans780.CD 914. The second comuni cati on secPCDUSTNG/024917
the second ALCD 914 then obtains the position
informati on fromthe second positiondeterm nation
section and passes it to the second basestati on 908.
The first basestation 906, utilizing the position
information of first ALCD 910, then adjusts the first
antjgo.na The AN 3f tRib o edictenethe fasthede pdsetiohkddierMithtion
As the ALCD 910 noves within the cell 902, the first

i Lidsisahogst he position information of
mo@ﬁ%ﬁ%ﬁ%ﬂ%%%g%% (lsrﬁcsl u%i ng the headi ng and velocity

of first ALCD 910 novenent, steers the first
antééﬁggatbdéachﬂe %%t’o mai ntai n signal conmunication with
the first ALCD 910, [0108] Simlarly, the second

ba @ SETGROBA% MQE%| | zi ng the position i nformation of
second ALCD 914, then adjusts the second antenna beam
916 GRS-detmerk pided ogem at t he second ALCD 914. As the
second ALCD 914 noves within the cell 904, the second
baxeGRShetonr®0htrictiddezi ng the position information of
the second ALCD 914 including the heading and velocity

of dehporkBBmolED 914 novenent, steers the second
antenna beam 916 to nmintain signal conmunication with

th L REVERSE- Ar oi NG FOR | NCREASI NG
FR%&JE%%‘;Q%%E% &?%%%%RQJG—I SPACE DOVAI N MULTI PLEXI NG
[0109&1;1 Thet revgr se-oai dioﬂg node al so may increase the
fréd ﬁ%’ﬁngg'ﬂg olnf’ﬁ}l W tBCR a cel | thr ough space-domain
mul tiplexing ("SDM'). The reverse-aiding node allows a
basestation to divide up a cell by transmtting
mul ti pl e antenna beans fromthe basestation to
nul 10l p| eMhal AAEED afcdaimgl Of wherein theeat deasi oneHbIPOstionT pl e
antenna beans may be varied in transm ssion range and
det@ingeitied nicdefiofdlented fremragrewecdnsistfig vhe ALCDs. In this
way, the reverse-aiding node allows the basestation to

ut i Gpg8tahfosd@ege;domain within the cell as a way of
isolating the nmultiple transm ssions to the nultiple

ALCDEpE NS mofl noged M 1 ar to tine, frequency, and
code-domarn nul'tiplekxing, SDM allows for an increase

inc Ci f.frequencies being transmtted within
theaé‘g Tn.eg‘%/‘&%fﬁ{edﬁg@%’lo illustrates an exanpl e of an
i mpl enentation of the ALCS 1000 utilizing the
rev%gggﬂ’ﬁpﬁ‘i’rgg’eﬂ%’&én?‘@i ncrease the frequency capacity
within a cell 1002t hrough SDM As an exanple, the ALCS
100@etwerkshesehmiodei ng the cell 1002 and a basestation
1004. The basestation 1004 may be in comuni cation

Wi t drdveRe-Aldiymbdefandnd 1008 via antenna beans 1010
and 1012. As the ALCDs 1006 and 1008 nove al ong the
cel éné%nggaea@m@tmm. 1004 will steer and adj ust
the transm ssion power |evels of the antenna beans
1010 and 1012 to follow the novenents of the ALCDs
1006 and 1008. [0111] FIG 1 1 illustrates another

examp] e of | ppl enent ation of e _A
ot | 10 rnfided EefCR R eRions st RARESE opprisine:
frequency capacity within a cell 1102 through SDM As
an axAifsddocatien Gprmmuniqation Dedge (G u il e cel |
1102 and a basestation 1104. The basestation 1104 nay
be in coatily seatiomforwpaetving @Poracedgng a GRS sigepl1110 vi a
antenna beans 1112, 1114 and 1116, respectively. The
basestation 1104 nmay be | ocated at a hi gher el evation
than the three ALCDs 1106, 1108 and 1110. In an

exanpl e of operation, as the ALCDs 1106, 1108 and 1110
nmove al ong the cell 1102, tBe basestation 1104 steers
and adjusts the transm ssion power |evels of the
antenna beans 1112, 1114 and 1116 to foll ow the
novenents of the ALCDs 1106, 1108 and 1110. [0112] As
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part of the assistance information. This process may

be inplenmented as a control conmmand that is broadcast
whyoles7basest ati on of the network 1206. [ 0118PCT/US2006/024917

Additionally, the reverse-aiding node allows for

direct GPS aiding fromthe first ALCD 1202 to the

second ALCD 1204 in the ALCS 1200 without utilizing a

server (at the network 1206). Direct GPS aiding may be

utilized without intervention of a server (at the

net wor k, Qt?a%%r SERERAL Xtdrhy 16 b EAiPledSBitE GRS Gection, that
informati on Defore retransmtting to the next user at

th t i di }
st P R o s erhcrage oo

h [ i bl > t k-ti d
strat¢ay S IrGioE 1 Bpshp OF SartieD e e oot or ¢ i s

information tgo any qother ALCD.in the same vicinity via
the basest at# &t apsitiprrdpierpriion®eée $1d a region via
the MSC 1214. REVERSE- Al DI NG FOR ASSI STI NG THENETWORK
[0119] The rever satleistipngothotpesitiontdetermimtionayode 66 be
utilized for wireless network nonitoring, where the
dete@8ingi a0foloehisai the ALCID),aimdsi de with the wirel ess
signal strength, or any position related information,

may be golh&thfREtibk KBHBH Sdoviplth ¢ tHeCREESICHBE and the strategy
assi stance, at a central place in the network, to

sele%?%g E(#t uagxur%it‘érfrégnm }eeéivﬁlg%afaett) lng ?’\Sﬁf 288168¢a88n séiVer; and

I'c wthifn a single celfl, where the

traffic i s concentrated, what ar he area .

w Aeressioaseer arhio torhmpperet e M T B ERT o 3ertion of

new base stations, or relocating them The quality of
the ABEDI Gea geynpaicstions rateerk, MCMEHIE ti ne by all the ALCD

utilized in the area. [0120] The reverse-aiding node

in the Ah@Ring dae gérevatntseeiiandorformingleesiinnaiding data; and

recei ving redundant tine and/or frequency reference

i nf or matiemniunadtiss ¢entad] sékt{ch fontridsenismgelatirte anfl ogceiving

different points in tine, to nodel the network tine

frequency drift, and predict its value in

daw?%%ﬁ?%?ﬁggp'This way, the network may provide timng

assi stance information to a new ALCD, even after a

peri od where no information is received fromany ALCD.

[0121] The reverse-aiding node iRp the. 0

(1B E o SISO (ot PR oD e R st

in the ALCD, because the terrestrial based wrel ess
onedHfatdlliter ¢aamistE wor k may assist in the nodeling of

the nulti path and/or provide nodeling tools to help

corgaststrubteregul ti path reception problens at the client

given the initial position of the ALCD. [0122]

Furg Q&P Peycedsites USN €CBE) airdicagpriside i n the ALCS

allows the utilization of velocity information froma

GPS 1 ecealPﬁ?crr%ﬂchésEk%, 418 tRSBsShrubtage; Wi 1 el ess

comuni cat1on systemin aligning the Phase Locked Loop

ot ron 4 SacBameriply B 2BRAGRARE obistolindlbRvare code

noti on. 1% ar, € reverse-ai ding node may

i ncrease the effective wirel cell radius b i.di X

e v o OGO 5EAES RSBy B g e SNy Tor HOERE Mok

velocity information from position-determ nation

sect i on, a zead onkyusempryo epuredortes BsstYsUFR RGOS 3 BoRtr

radi o signal strengths. AUGVENTED- AUTONOMOUSMODE[ 0123]
prokfani;k@dext ernal network is unable to deliver the

reliability required, or the network does not have

ai ding capabilities, the ALCS may use ot her nodes or

ot her sources of information to augnment the

GPS- aut ononmous or GPS- st andal one node, in an

oper ati onal node cal |l ed aug#ent ed- aut ononous node. The

augnent edaut ononous node nay be utilized with

Bl uetooth, Institute of Electrical and El ectronic

Engi neers ("I EEE") 802.11 (generally known as "W-Fi ")
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bui | di ng. The position may be displayed | ocally or
sent to a server. Such an exanple of an inplenentation

w@bowloes78.CD nay be utilized for security or oPEIEUS2006/024917

t el ephone or hardw red system applicati ons.

COVPARI SONCF THE OPERATI ONMODES [ 0128] The operation
nodes of the present invention allow further
flexibility within the GPS receiver franmework. Wen
the GPS receiver is not constrained by short TTFF

r equGPS oML co@prifiig net wor k bandwi dth, or by ot her

si gnal demands, the GPSreceiver of the present

i nvent i QireGRAnbarkm ,rﬁm%&dma@iﬂg gﬁ% s cli%’s S \m? ca

gi ven acqui sition node. For exanp en the ne

ol S OTY K Pefile BRE O S b e sen ot

network, the present jnventjon allows the user to
at leﬁﬁt%’ﬂ'éifﬁf‘?fﬁmlfﬁ‘ig@?ﬁﬁ%tﬁ aFsy 135‘%‘? gl‘:‘f SYYEEUTELt onomous node

or standal one node, which is not dependent on the

wi Méeeais thed il i caneble AE seleativelyievitshing; hefwiepn

information. In the sane way, when the geol ocation

server dBstymagenidstenmimayipn andletahé ai di ng i nf or mati on

|atency tinme is inconpatible with the requirenents,

the uselat Ras ose bt postiid@tedhiBH hedd fo¥ deermmmsal | Y,
t he aut ononous or standal one node. However, if

geoldlfliohi 7@ Abapdwi dth in the wireless network is
avai l able, or if the user needs a short TTFF for an
E911 call, the present invention allows for nmanual or
automati c override of the autononpus or standal one

no of operation jnto either autononpus or._standal one

(i ﬂsé'phé{g&dga QCatigny ungatignePevipe (ARSI difer Gackinggpt

information), the network-based or network aided
leastanedal’S paallity camherisig't i rode architecture of the ALCS

allows for an automatic seam ess and reliable

r egppossteycting, t aki ng advant age of the network assists

i f and when avail able, and allows the ALCD to operate

| ndeRRTEPobtsin Ul R/ Bl fprisingOt aval | abl e or

not available in a tinely manner. e network aided

oper at | QUaLrdiRies Y 6AIET HiGustaidudlp |1 m tations of

t he GPS- aut ononous ‘or - st andal one nbdes and al | ows

the sane | evel of performapce as the t wor. k- based
mode,  bAC AR Pl FEHEDNE P It R otware code;
connectivi&y after start-up. If the aiding data
( epheme Air&AOFHACESS TREMEY) eRURIGAIA thebnssrrives, donstoring data
etc.) has been received by the ALCD over sone
and o5 stamigeatanemone edderysed fos teackimg at keastionn GPSratellitg; be
of f when the GPS function of ALCD is started. This is
t he st oneeainshly oremmry coeplhd b the baavtrutgurs, fohktosiag ¥ ®bot
directly nmounted on the ALCD. The seaml ess nature and
progid®ydddi | ity of the ALCS architecture enabl es service
providers to tune the ALCS to neet their needs based

onakﬁg;éggggk&hgﬁﬁf.of the network and the type of

servi ces I'rel )130] Furthernore, the selection of

t he operational e m epend .on the f yice
or the BetisiRE {PRE el SREEE paefie b &P Spnd Wide Ao
demanded fromthe ALCS. For exanple, if the user,
Augpyentation Srvies(WAAR) signaly vsteip e engine eanescctiveliaye
automatically be placed in the node that will provide
the stered metonomowsrode forgurskingaih ldastf anerGRS satellite, t he
timeliest manner possible. That node may be
net wor k- based, but, if the network is not capabl e of
supplying a conplete GPS information set such that the
GPS receiver of the ALCD may determ ne position
calculation information, tI8 position-determ nation
section in the ALCD may switch to the network ai ded
node, such that the processing capabilities of the
network and the position-determ nation section are

L,




approxi mate | ocation. [0137] The ALCD al so all ows

correction information to be sent to the ALCS via the
WOWR00I0esy30 comuni cati ons network, by sw t chi ngPOBUSEE6024917

t he GPS- aut ononmobus or GPS-standal one and networ k ai ded

nodes, or by remaining in the network ai ded node, for

sl ow changing errors to obtain precise local position

(e.g., lono correction factors, new sub-al nanac

information, etc.). The ALCS also allows for data

" f whierit tHerCHU Wedabshls oS elkcEi@sly (s@-itghingdeelear onet er ,

pressure sensors, tilt nmeters, etc.) also included on

the ALCR#:@ RdfiochRclpRinAGEHERAY 4 the position
determ nation, as well as providing the ALCD with

appr oxi I [ N nd_fre n i.nformation
to assi g?lte ? %gﬁ%ﬁ%ﬁpf%sn%d&'%e}m O nIg %(fe %y f‘lr%t%mB’rngcai se
osi ti d m nati on and/ or inprove the TTFF tine
geol?ﬁlogggﬂlecﬁé t. TIME AND FREQUENCY Al DI NG [ 0138]
Wrel ess network systens typically have high quality
reference cl ocks, and sone w rel ess network systens,
such as CDMA, are synchroni zed on absolute GPSti ne.
The ALCS allows for the wirel ess network frequency
reference to be transferred to the
p0$03.i oAndeided Mobdioh @ongAeditRTdnIDevii Ee(“ALLCIDYt) Forasdckifptae
the GPS-cl ock frequency offset and significantly
least'dad ifel BQHEGYg: Uncertainty. The GPS-tine
refgﬁg%%gaﬁgé be tré%sferred to the
pog%ﬁéaﬂk%g%ernination section to the GPS-cl ockti ne.
The "mai n” purpose of time and frequency transfer is to
reduce t uncert ai, nt | of ALCD clock tine and
fr@%@ﬁ@&%"%‘ﬁ&ln{ém&@fﬁﬁﬁ’iﬁ’d‘\?@ﬂfﬁ@ﬁwﬁ This time
transfer may al so contribute to inprove the
sensi t i giigropmycggsor RAMEEER the beojtryeiuze; 15 il | ustrat es
a bl ock diagram of an exanple inplenentation of a tine
t r ansf en cagehmenamcotpled rettie bos stourjture dbd shoring dolftwAtdCDde;
1500. In this exanple, the ALCS 1500 is synchroni zed

on absoh lﬂ&rﬁloﬁ’a%cbdsﬂ@sm&y,c&u?ﬁrd% R s St Bl storing data;
utilizing COMA or GSMw th Location Measurenent Units

("LmJ"Y) ' [ '

transfe?%%?ﬂio te§08é%&§g§tlJ§§8?§%ﬁ%ﬁ%ﬁg%?%§§?ééhgﬂh)
prog} synchroni ze GPS-clock time with GPS-tinme. In this

exdanple in the ALCS, the tine transfer may be

acc ished in three steps. [0140] In the first step,

t hd A FYRPESIEE" ) ¢l ock 1504 may be synchroni zed

to the GPS-tinme reference 1502. The tinme accuracy at

t he BS- aresekving dackiapand semadelping grgiegvfor 611S apdrWidecirea

and may be in the range of 100 to 300 nanoseconds.
Augifientatios Serypied 3V A4S psipnald, twhiereid detGP$ achitesiire @hm cdupde ia

of networks. [0141] In the second step, the CP-clock

the bl @udtares 1o ¥ NiwbaHfevRhOprbivRoBRtedfa86d adPRfterbi the Pdiskol
the reception of one specific event in the master

inter?g?g‘%e Soezl: _ ﬁS 6tthEe %gf%%gig F@ﬁ@?@ﬁgﬁhﬁggﬁ ts ot th 22 mast er
or S iR et s R D ARy TR Ghipk BEvestour acy of

300 nanoseconds. The synchroni zatjon error between the
BS- ¢l ocR H#@esiap-detsenioption wete ambs i s caused by the
RF reference point in the BS-clock 1504 signal, group
delay in the BS-clock 1504, signal transm ssion tine
due to the distancebetween the ALCD and the
basestation, the group delay in the CP section, and
the ALCD architecture. [0142] As long as the ALCD
tracks the basestation, the CP section of the ALCD
knows the absolute GPS-tim86and may predict the
associ ated accuracy of the GPStine at the ALCD,
nmeasured and adjusted during the product integration
phase, not in real tinme. If the ALCD | oses track of

" 1. 4 g m - o " ~e~ 1 AP A " ~r~ 1 1 AN
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[0149] Typically, the comunication section of the

ALCD (not shown) tracks the wireless network signals
wana7oessur es the CP-cl ock 1604 frequency of f SBCT/US2006/024917

relative to the BS-clock 1602. The CP-cl ock 1604

frequency uncertainty after this neasurenent is

typically caused by BS-clock 1602 frequency offset,

which is specified by the network standards, ALCD

tracking | oop performance, CP-clock 1604 frequency

st abi |1 §YeasBbiek dthé&iDdsPlohMeterhhbioh mbde foodonrtniiniagaon
section then periodically transmts a frequency

ref.e [fRs§age to the position-determnation

g“ﬁ%@%?égﬂﬁgﬁ%re the nessage typically contains the error
in frequency between the CP-clock 1604 and the
BS-cl ock 1602. Thefrequency reference nessage i s sent
at a period determned by the ALCD capabj.litjies,. as
166, Ae Ao e SETerTgRE B §IBREIOBST R e Lo e
GPS-cl ock 1506 and/or CP cl ock 1604 requirenents. For

Comexmiqatien Diefice IfAIGED”); lhavikg 2 GOstiarrdelepmiiatien secbon ang &
both high quality crystals, the update nmessage may be

comBRficati@Ssecadl, aritihan AidedtTheatERSComoninikEios Systemt(aLCP”),
cl ock 1604 are both Iow quality crystals, or in sone

pnce. However, the periodicity of the

the ?@%ﬁ%nc]¥g§$or update is selectable by the ALCD
manuf act ur.er . cabHse: j ged
o Nr gt HRGGHS g ORGSR O shSfo D

.hel Qqw, an .CP-chck 1604 versus BS-clock 1602 drift

POﬂB%?aﬂgﬁmW%gﬂhﬁﬁ O™r ef erence nessages will be added to
the uncertainty of the GPS-clock 1606. Another nethod
f oselseting swgtching bepvednock 1604 is to steer the CP-clock
1604 onto the received signals and synchroni zed onto
BS- ¢l ocl fir&G®sitjoddtEidrmiation modpabdches, such as U. S.
Pat. No. 5,841,396, issued to Krasner, which is
i ncor porateast day oflef podtieedétemehatiordasds fopdermining the
phase-| ocked | oop approach to | ocking the GPS-cl ock

geoljog%ﬁ)nt&tﬁ 81 6. gh@ck 1604. The ALCS 1600 avoids the
additional ciréuitry and signal transfer between the

CP section an ' that is described by
th C%PBEH%%%S%S%E%%%FE}?@@% ts in the ALCS 1600
bei ng easier and | ess expensive to inplenent in an
existing cellular, wreless, or wired tel ephone
system [0152] FIG 17 illustrates a bl ock di agram of
an exanple of an inplenentation of the
frequency-transfer architecture utilized in o
conjagnc tThermethod of HeinALEEwhare, tha fiest ppgition-Agtermpigption
mai ntain the overall frequency error within limts
moddRRslested ot F@bnﬁﬁﬁ@uﬁmcy error budget wi thout
| ocking the GPS-clock 1702 to the CP-clock 1704. The
ALCDGpE QdaniBYnk Bdgede a GPS section 1706 within the
posi tiondeterm nation section (not shown) and CP
sec%h_g_l 08 w%thi%ﬁxhe communi cation section (not
sho ? éPIW8n“ﬁfﬁmi e GPS-clock 1702 and CP-cl ock
1704, _ALCD 1701 nmnufacturers may design specific
bouh GBSty erk AddUE: peri odi city depending on the
resi dual budgeted frequency error after adjusting the
f r eg GBS enetwiondt/agntricitaedysi ng t he ref erence nmessage, and
Al'l an variance characteristics of the CP-clock 1704.
Thendtwatlsbased atbdenf ormati on is the relative frequency
error, not the absolute error (in Hertz "Hz"), because
the GPS section 1706 does not know the absol ute
frequency of the CP-clock 1704. The nessage that the
GPS section 1706 needs is independent fromthe nom nal
CP-cl ock 1704 frequency. [6153] The GPS section 1706,
and the GPS-clock 1702, utilize the uncertainty
i nformati on of the CP-clock 1704 frequency to optim ze
signal acquisition performance. Everything in the

________ N M T Al NN A ™ r/\A o - - Y



el ectronically captured, via for instance optical
scanni ng of the paper or othernedium then conpil ed,
WO paogops7ed ed or ot herwi se processed in a suitabtBUS2006/024917
manner if necessary, and then stored in a conputer
menory. GPS- ENG NE TRACKERARCHI TECTURE [0158] It is
appreci ated by those skilled in the art that while a
GPS receiver has been described in this application,
the position-determ nation section may al so be
i i revasg-gidingtrhddezang GPS tracker device (i.e., "GPS
tracker" or "GPS baseband tracker") having a
GCPemERgnBsed AdtonIRYuSRode Measure GPS data and t hen
send the nmeasured data to a host processor |ocated
external to the GPS tracker. In this exanple, the host
processor may be the comuni cation section described

e AR

hardvvare acqui res and tracks GPS satel lites and sends

deteraipaian mede eselectedt from s pEorpeonsistirgpd psuedor ange
data fromthe GPS satellites) to a host processor for
posi @POstanddlond modegn. As an exanpl e, a GPS-Engi ne may
be inpl emented with conponents avail able from Si RF
TeahGPS-a@ipnoth66s mode;San Jose Cal i fornia. For exanple,
an RF interface circuit may be inplenented as a

CREZGPS-Betwdtiesiaad gfdaei rcuit. Then a location
processrng circult nay be i npl enmented, for exanple, as

) rcwt or GSP2e integrated
ci rcuf% nét%lfrc]) E%}ﬁ ’GPS— Engi ne hardware woul d

m ni er head on a host processor and

opéf QIEE’ §“\Eisrf' by keeping | ow the maxi mum

transm ssion rate of raw neasurenents to the host

pr ddesasraidimggnodeyprd neasur enent per second) because
t he GPS-Engi ne acquires and tracks the GPS satellites,
t hen asgmased-awoneasus modait s t o t he host processor
runni ng navi gation software (such as for exanple

Si RFNav or simlar type of software) inparallel with
di fferent host applications. The navigation software

lhg t SRR I th
\gggo gn g r[(r?rlg devi c eﬁl%girr(%l gv;'hereiﬂ {ﬁ% ﬁe@lggatm% ?%;tsd%?r{g i ne ©

ft re i s descri
dercffpbito IR RGOSR e eﬁggmgrrwds%namowﬁe i
002, titled "Tracker Architectyre for GPS Sys 3
Sub% a“lb&tﬁe%%ﬂ%ﬁ%‘r rscsarlt%ﬁlgeerq th S?lﬁﬁtedﬂt/li%gome@helfmswn-
June 6, 2005, titled "Host Based Satellite Positioning
detegymﬂté%mOdWhr ch is a continuation of U S. Patent
Application Serial No. 10/269,914, filed October 10,
2002, titled "Host Based Satellite Positioning
Systens," U S. Patent Application Serial No.
1011269, %% mdthddest fxitohs! fukther ﬁQQﬁmé deldcBdely ls@ﬁ/cﬁﬂ%@lg

Host Based Satellite Positioning Solutions,
I fA
detegl Iﬁgge&%idogg% trtpetg élégl\?rcétg I on %r ocessﬂr“ n% in
Host Based Sat el | | te Positioning Solution," all of
whi ch are incorporated into this appli cati on by
ref ence in their entl r et [0159] As anot her
ﬁﬁr e ﬁf‘fﬁ@ thgspimlamnkl eistn thegrisrBininathaigeeiocation is
conponent s available from Trinble of Sunnyval e,
perfomed i the ALY an exanpl e, the GPS-Engine may be
inplemented with Trinble's First@S(tn) architecture
whi ch includes two integrated circuits and
First@S(tnm software. These Trinble integrated
circuits provide a GPS "neasurenent platform that
perforns the processor-inté8sive GPS tracking and
processi ng tasks and enables a host CPU to cal cul ate
the actual position, velocity, and time ("PVT")
sol utions at |ts ~own pace, vvrthout bur deni ng ot her

I L - T N F A s~/ ~ 7 1




determining its location. In this exanple of an

i npl enment ati on, Host processor 1906 nay determ ne the
woreee/otf79oper ati on of the ACLD 1900 as descri brdr/abmne024917

Based on whet her the GPS-Engi ne 1902 is capabl e of

detecting and receiving GPS signals 1922, the Host

Processor 1906 nay determ ne the node of operation of

the positiondeterni nation section 1904. The nodes nay

be the GPS-standal one, GPSautononmous, GPS-networKk

ai ded, GPS-network centric, network-based,

reverseai di ng node, and augnent ed- aut ononous node.

| 048] WhiclsfetMG oS CTTOWHERA HoHostBf deVB RO uifXS o

been descri be be appare o0 those

oL AL RE orar Bisklh Ecliot PloraR SR get B lcp.

this invention. Accordingly, the invention is not to
be restricted except in light of the attached cl ains
and their equival ents. CLAIMS What is clainmed is: 1. An
Ai déd. | ddemekodcriebaim Ydt whereSy hesale¢tival sesling of the
conprising: a geolocation server; and an Ai ded
detebniretligeoloCuivmeditleoA L. OD iDgeifoendd ALEDAL CMGind dhé\geotocation
conmuni cation section in signal comrunication wth the
is sepe GoACAL AQITTS &) the keol88iod sBARE.L | On- det erm nati on
section having a S- engi ne, wherein the comuni cation
section is capable of selectively switching between a
first position-determ nation node for determning a

geql,gcatian_of AL and a.second e .
nodifr ot o Al o beRiT SRR rhwsidhing pstudes
eol ocation of the ALCD. 2. The ALCS of claim1,

aum&ﬁ%?@&%“%%@”@%ﬁ@@?@@éAg%ﬂ?ching occurs substantially

simul taneously with the determ nation of the

geol ocation of the ALCD. 3. The ALCS of claim1,

wherei n the geol ocati on server receives at |east one

GP318i gk niatlond eftcldimaldt, ahere@RB] el Isivitehidg iddhgdedL CS

of claim1, wherein the comrunication section is
manGalPakd]€ti9tlysehtekint Walopsendi ng the determ ned

geol ocation of the ALCD to the geol ocation server. 5.

The ALCS of claim1l, wherein the GPS-engine is a GPS

tracker capabl e of receiving GPS signals and producing

GPS, pseudo-range Signal s correspondi ng to the received,

3187 o i RRORRARAR, BRef b gt st e P i

nng osition-detennination node i s selected froma

selegip wshdingigeaiying epementadranads ieformetion fiom a network
GPS- aut ononous node; a GPS-network ai déd node; a

reso@rs seleetad fimeegronp consisdieg ofiet wor k- based node; a
reverse-ai di ng node; and an augnent ed- aut ononous node.
7. aThmpaleChetobrlcl ai m 6, wherein the second
position-determ nation node is selected froma group

COoRTbiindtalba né&orig taggdal one node; a GPS- aut ononous
node; a GPS-network ai ded npde; a GPS-network centric

noge, ?ggk- ased node; a reverse-aiding node; and
anqgﬂgﬂ§% e -5%tononnus node. 8. The ALCS of claim7,
wherein the GPS-engine is a GPS tracker capabl e of
recei ving GPS signals and produci ng GPS pseudo-range
signals corresponding to the received GPS signals. 9.
Thd VAL c&hemeghodiahclimid 6y whereinthe winetasnietwoilois asiuetooth
_is capable of selectively sending the determ ned
wirelpsphetwathi.on of the ALCD to the geol ocation server. 10.
The ALCS of claim9, wherein the comunication section
includes a wireless receiver. 11. The ALCS of claim
10, wherein the selective switching of the
posi tiondeterm nation section is perforned
automatically by the ALCD. 822. The ALCS of claim 11,
wherein the selective switching of the
posi tiondeterm nation section is perforned
automatically by the comrunication section.13. The
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an Ethernet connection. 28. The ALCS of claim 25,

wherein the non-wirel ess transm ssion includes an
web@chis7e@al connection. 29. The ALCS of cl ai m POT/US2006/024917

wherei n the augnent ed-ai ding information includes the

| ocation information for the external device. 30. The

ALCS of cl aim 20, wherein the augnented-ai di ng

i nformati on includes epheneris data for the GPS

satellites. 31. The ALCS of claim7, wherein the ALCD

operating in the networkbased node utilizes

transmtters within an external comrunication system

t 01gdgt ernt RRMdac feeRhaa 8t RGBS the Pﬁrefésgpet_lx&%ﬁ{ is BAGEARCS

of claim31, wherein the ALCD utilizes a Tine
¥ {.F: Arrival ("TDQOA") technique to determ ne
Soz’ﬂlg“%gegﬁggt&ﬁ%n of the ALCD.33. The ALCS of claim 32,
wherein the GPS-engine is a GPS tracker capabl e of
recei ving GPS signals and produci ng GPS pseudo-range
signals corresponding to the received GPS signals. 34.
ThélAL c8hgmeghod; chclaim {Q8y whereinrelestimpthspugmentad i n t he
rever seai ding node nonitors the ALCS. 35. The ALCS of
autondmous Bdde mtherinplutling r&feB-ieg gugreented-aid@Snformatier
capabl e of receiving GPS signals and produci ng GPS
trangpsieed Grofrpdigextarhgniriige.cor respondi ng to the recei ved GPS
signals. 36. The ALCS of claim 35, wherein the ALCD
operating in the reverseai ding node nonitors the ALCS
for utilization in power managenent of the ALCS. 37.
Th L [ e ower agenen .
e ided g il Felin A0k erki P AUEh P BER A Rlgmgation
. bean1tranantt d froma basestation to the ALCD,
is TeggiYSdeYin APVl SFALISTON is within the ALCS. 38. The
: ALCS of claim 35, wherein the ALCD operating in the
rever seai ding node nonitors the ALCS for utilization
in cell planning of the ALCS.39. The ALCS of claim 35,
whé2ki nThhmefliodof skindd 20 hwhereinl the at grmentakaiding ihfoemation
det er m ned geol ocation of the ALCD along with wireless
is reCegvetioviK a BINStbGth iagsrhisdien.nat i on. 40. The ALCS of claim
39, wherein the wirel ess network nmonitoring
informati on includes wreless signal strength of the
W reless network at the geol ocation of the ALCD. 4 1.
Th L [ erein. the ALCD sends t.h .
gedtboat el itina DSk R B hE R e e ffrmarion
. _heading o wi t.hi.n the wireless network. 42.
18 reﬁ%‘ée%A‘E%@gﬁéﬁggﬁﬁ@S%%?%i n the ALCD, operating in
t he reverseai di ng node, provides the geol ocation
server with redundant tinme and frequency reference
i nformati on neasured at the ALCD. 43. The ALCS of
cl &2 47he wiethodiof ctaie 1A0 Gehereiakeeiting augmealtebsidigt wor k
time offset and frequency drift fromthe redundant

infofnation andsthitRd EORCH E@éRARRS Rl iNiQdBEEHNInFBR TR RE-
the ALCD. 44. The ALCS of claim 35, wherein thé ALCD

s ] ' [tipath information

mdn%§g§ﬁ¥%g&g?%%ﬁ%&%{%%@fgﬁﬁ¥ﬁggg (ﬂgf claim 44, wherein
the ALCS nodels the wirel ess network mul tipath
characteristics fromthe neasured nultipath
information fromthe ALCD. 46. The ALCS of claim 35,
wherein the ALCS aligns the phase | ocked | oop ("PLL")
of the ALCD wireless tracking |oops. 47. The ALCS of
claim7, wherein the GPS-engine is a GPS tracker
capabl e of receiving GPS signals and produci ng GPS
pseudo-range signals corresponding to the received GPS
signals. 48. The ALCS of claim47, wherein the ALCD
operating in the reverseai ding node utilizes direct
GPS aiding froma second AOCD within the ALCS w t hout
utilizing the geol ocation server. 49. The ALCS of
claim47, wherein the ALCD operating in the
reverseai ding node utilizes space-domain nultiplexing
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athirty second tinme wi ndow centered on a tinme of
determ nation of the geol ocation of the ALCD. 63. The
WAR@Fod79€] ai m 47, wherein the conmmuni cati on SBCT/USI006/624917
capabl e of selectively sending the determ ned
geol ocation of the ALCD to the geol ocation server, the
communi cation section includes a wreless receiver,
and the comruni cation section periodically transmts a
frequency reference nessage to the
pogR4i orhdehehed aRdlaifN 236 Ghbfih r@divinktBe Abdafordd-SliRicM
63, wherein the frequency reference nessage steers a
infofRAtlonRf RSHRT T Porf & 'oﬁ&&%bgecpﬂﬁﬁﬁgfltéc%}in? 6 Kuenfl§L £
the call processing clock IS part of the Comurication
...sectl on..and the. basest aty clock is in signa
aidi} ﬁﬁ%ﬁpgg?igﬂﬂﬁf?ﬁ Oﬂémb% &P on server.65. The ALCS
of claim63, wherein the frequency reference nessage
i ncludes an error between a call processing clock and
a basestation clock, where the call processing clock
i s 18ar t Toe mateodofimiain B3t wbaresersceivingghelatgmeented-aiding
basestation clock is in signal conmunication with the
infogeationdemsmittesicirom @ stafibnarylodjebt mSludes akaiivingtbe avdhemnedda
a GPS clock in the positiondeterm nation section is
aidiRemifethatiah knsemafRth 4 Rafffegigal | processing clock to
etermine a frequency offset of the GPS clock. 67. The
ALCS of claim 66, wherein the periodic transm ssion of
the frequency reference nessage and the periodic

co rispn _of, the. GRS ¢l.ock to the cal rocessi ng.

o 988 h B8 R SRR oot et R e ROt e
. . Wherein the position-determnation section swtches
infoppgtigRdtampREtad; frap astippay pbiest welpwicreingdbraugmentede
...second positiondeterm nati on node when a predeterm ned
aidirg/iafrmation trensnaitted Tiom AL post. cl ai m 68, wherein the

predeterm ned event is initial acquisition of at |east

one GPS satellite signal. 70. The ALCS of claim 69,

wherein the selective switching of the

pogpti oMHeheARdd G dAMm BOCHheRiSHk beSasnttd8utonomous mode
position-determ nation section fromthe first

o 8 S A S O
M S

GPSst andal one node to the second
position-determ nati on node. 72. An Ai ded Location
Communi cation Device ("ALCD'), the ALCD conprising: a
codd®ini dhe mthakafidlam ¥16; wheseinthe eagrergedviaidinganformation
wi rel ess communi cati ons network; and a

is repeised viaa-ndatwiteleRatananissieat i on havi ng a GPS- engi ne
wherei n the comuni cati on section is capabl e of
sel ectively switching between a first node
position-determ nati on node and at | east one other

po i 0 : erm.ni ng. a . .
oo Scanradaidt FRRAZE G helell € FH RSP Bt pshgmation

. Wherein the.gPS-en ine is a GPS tracker capabl e of

15 alﬁegﬁlg?‘%/wﬁ@ S ?Pﬂﬁcg’log' and produci ng GPS pseudo-range
signals corresponding to the received GPS signals. 74.
The ALCD of claim 73, wherein the first node
position-determ nation node is selected froma group
consi sting of: GPS-standal one node; a GPS-aut ononous
node; a GPS-network ai ded node; a GPS-network centric
node; networ k-based node; a reverse-aiding node; and
an augnent ed- aut ononous node. 75. The ALCD of cl aim
74, wherein the at | east one other
positiondeterm nati on nodedits selected froma group
consi sting of: GPS-standal one node; a GPS-aut ononous
node; a GPS-network aided node; a GPS-network centric
node; networ k-based node; a reverse-aidi ng node; and
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92. The ALCD of claim 90, wherein the predeterm ned

event is initial acquisition of at |east one GPS
waadoeloig7de signal. 93. The ALCD of claim 92, WAeT/®51006/024917

the selective switching of the GPS receiver swtches

the position-determ nation section fromthe at | east

one ot her position-determ nation node to the

GPS- st andal one node. 94. The ALCD of claim 93, wherein

the ALCD is capable of receiving information froma

sepNd BRUNLER0d BP clalii g 28\ kHheréih ti6d Aighdided-ah@ionous nitele
second source is selected froma group consisting of:

. Bl ue oo @bt ' hitction.
inch ety A e A RE o BB IR Pl SB
("PCS") network; a non-wireless |local area network; a
W reless |local area network; an infrared network; a
pagi ng network; a two-way pagi ng network: andan FM
br b3ldc athe rethpd ok Pla@?B.lz’?’h%ﬁ%E‘élﬁg%?u%lP%t‘?ﬁ' ongpKsdRgfe
the wireless |ocal area network is an | EEE 802. 11
includies eelceigmgribe mugrkent@lraidingdnraBier vielaaickctpal (neeeion.
t he geol ocation of the ALCD is determ ned utilizing
GPS-signals fromat |east one GPS satellite and the
i nformati on fromthe second source. 98. An Ai ded

Log#g | ofL SRyl TRldiRn 3Pewh&Rin(thAkédhionted-Agtobhbhs mode
conprising: neans for comunicating with a wirel ess

. .communi_cat.ion -t
S R R e e St T
means1 i s, capabl e of selectively switching between a

the gxfr83l d5¥i§& posi ti on- det er i nati on rode and at | east
one other position-determ nation node for determ ning
a geol ocation of the ALCD. 99. The ALCD of claim 98,
wherein the GPS-engine is a GPS tracker capabl e of
redadvi Mhe GREwsT ofitddin Hi¥awhereiduci ng GPS pseudo- r ange
signals corresponding to the received GPS signals. 100.
Theh Ao epfedcdutdrbnfhs wheleds selédial furthert incinding receiving
position-determ nation node is selected froma group
h$td ' AL R ITRER seR el Froau b @RAFOUS
augﬁg%ééﬁgd(@}%%@%gﬁ%%&gi ded node; a GPS-network centric
mode; networ k- based node; a reverse-ai di ng node; and
congifing iment ed- aut ononous node. 101. The ALCD of claim
100 wherein the at |east one other
posi MM PEMAKat i on node is sel ected froma group
consi sting of: GPS-standal one node; a GPS-autononous
no decommEpstigamgyakatfed node; a GPS-network centric
node; networ k-based node; a reverse-aiding node; and
an awgeesstretwarls ambnous node. 102. An Ai ded Location
Communi cation System ("ALCS"), conprising: an A ded
LoGghdr&ifl rENThE iHeaiugfiRnio didig {ifénGEHbL) indludds wetiegng
GPS section for receiving and processing a GPS
' tor, external to and coupled to
ephtéﬁgﬁ%{l’%gggg{l?gg,gkta g%ts%et erm nes a positioning
strategy based upon a state of the GPS secti on,
wherein the strategy selector is capable of
selectively sw tchi en.a fir.st
posl ¥ onlRfcneihat l‘?gf’g‘%ﬂ qﬁ%\g’ge’é?ﬁﬂsei?mpg $he augmsntsidner
posi tion-determ nati on node for determ njing a )
autgeph@s addsiugherindudngrecetiing fe CBERERHPEAGRHEITAHER
coupled to the GPS section and the strategy sel ector,
trads@ittéd Boarantekicngnl dedice.ecei ving data to and froma
geol ocation server; and a geol ocation server, which
conmuni cates with the comuni cati ons section of the
ALCD via a communi cations network, including an aiding
data generation section for formng | ocation aiding
data; and a communication o@ntrol section for
transmtting data to and receiving data fromthe ALCD.
103. An Ai ded Location Comruni cation Device ("ALCD")
tracking at | east one GPS satellite, conprising: a bus

o ~ ~ e - . 7 ~NST N



a first position-determnation node and at | east one

ot her position-determ nation node for determ ning a
w@e@ocewo on of the ALCD. 105. An Al ded Locat i POT/US2006/024917

Communi cation Device ("ALCD') for tracking at |east

one GPS satellite, conprising: a bus structure, a

Central Processing Unit (CPU core conprising a

m croprocessor, coupled to the bus structure; a cache

menory coupled to the bus structure for storing

software code; a random access nenory, coupled to the

bus structure, for storing data; a read only nenory,

coypked i@ n{éﬁﬁ)dhﬁ%leﬁﬁf A Wh&einlrOleivih fHerbgt ehA! a1d1ng

program and a S engi ne, conprisin ce|V|n

Ll r
mfok%*%&ﬁ%smﬂ%gﬁo%ﬁ”‘i%%e&if gfc%g%gfsgwg?lgmg%ﬁ%osm he
tectur can couple, via the bus structure, to

uﬁbﬁ?”? thﬁﬁeHFEﬁEW%%t protocol interfaces, and

wherein the protocol interface is selected by the GPS

architecture automatically, wherein the CPU is capable

of selectively switching between a first

podB6. offhdetethod afadaimn] 08oelecreindiad AL EBsdeletieclgtshitiches

posi tion-determ nati on node for determning a

betvaRA KIRCEP $-8fandilotd @odé &hd thb@bleadh 0B bIREmOAE wiigh @r m ni ng
t he geol ocati on of an Ai ded Location Contmuni cati on

Inmﬁﬁ%mﬁﬁd@ éggg&hs having a position-determ nation
section a conmmuni cati on section, within an A ded
Locati on Communi cati on Systen1("ALCS"), t he met hod
conprising recei ving at Ieast one GPS-signal, from at

telllte t.he position- detern1nat|on
cd¥to  1hg @}egm Heladm éh‘f’lFF‘gﬁelBéli‘WéﬁlFt%F‘TlP‘?ds?Vent 1s manually
p03|t|on determ nati on node and at | east one ot her
selegfed by R@Berdet er ni nati on node for determining the
geol ocation of the ALCD, and determ ning the
geol ocation of the ALCD. 107. The nethod of claim 106
wherein the first position-determ nation node is

seliggt edht ol e 1BeNFhaéih Mk 9bdetdnhist SlcdnHahiGae
node; a GPS-autononous npde; a S- net wor k ai ded node;

acqlﬁm%nsof‘aﬁtl&gf $neSGPS Eétglh%)ggnal networ k- based node; a

ever se-al dl ng node; and augnent ed- aut ononobus node.
108. The nethod of claim 107 wherein the at | east one
other positiondeternination node is selected froma

c SIStI . & GPS-standal one node
&pd3%. dhe mthodS el Seriarthe ingdpding pelev bRy tching from

GPS- net wor k centrlc mode; networ k-based node; a

the gt dest ans-cihatipagitinedeterminatian modg tethe §iPSastrudrorsusodmde
109. The nethod of claim 108, wherein the geol ocation
of ALCD is determned utilizing the selected at |east
one ot her position-determ nation node at substantially

t hg4g.anght ifBehodSo e MifCIHONGhdréth thd AECDEEGTQAnRfrmbhEast
one ot her positiondeterm nation node. 110. The net hod

further including selectively sending

ﬁon?%g&%@%%%%&ﬁed geol ocation of the ALCD to a
geol ocation server in the ALCS. 111. The nethod of
claim 110 wherein the determ ning the geolocation is
performed by the ALCD. 112. The nethod of claim 111,
whéfki n Thaaiethed afic oYharein hegecend souseds gelected from a
GPS-engi ne and the conmuni cation section determ nes

grouprpengjstoigodat i on of the ALCD. 113. The nethod of claim
111, wherein the selective sending of the determ ned
geol ocation of the ALCD is performed by the ALCD, and
the geolocation is sent fromthe ALCD to the
geol ocation server. 114. The nethod of claim 111,
wherein sel ectively swtchiddg i ncludes automatically
selectively switching ALCD. 115. The nethod of claim
111, wherein selectively switching includes manually
selectlvely smntchlng ALCD. 116. The nethod of cl aim
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devi ce that includes GPS re-radi ated aiding

information. 128. The nethod of claim 119, wherein the
waagment7ed- ai di ng i nformation i s recei ved via BCT/US2006/024917

non-w rel ess transm ssion. 129. The nethod of claim

128, wherein the augnented-aiding information is a

received via a serial connection.130. The nethod of

cl ai m 128, wherein the augnent ed- aut ononous node

i ncl udes receiving the augnented-aiding informtion

Vi apfL JhilRERBl; connection. 131. The method of claim
15%? mﬁereﬁn t he augnent ed- aut ononous node i ncl udes

recei vi he, au ‘ A di i.nf ormation via an

el aemef:}aiig‘f&l@g%lﬁee%??} ortf'lsﬁll}g%%@ﬂ)ék’net hod of claim 131,
wherei n the augnent ed- aut s nmode i ncl udes

r e® BFIVPIRY CORE QW@hﬁggth%?ﬁgyPﬂ?g tion froma
battery charger within the external device. 133. The
nea hortwiteless kocah aremnsiverisi n t he augnent ed- aut ononous
node is selected further including receiving
augwiretessitoeeldeed mftworkat i on from a network resource
selected froma group consisting of: a conputer

nejiyRitare@ncbRetINI cati on network; and a wirel ess
networ k, and wherein receiving the augnented- ai di ng

in ' iapcl udes receiving epheneris data for the
GPégégﬁgbﬁﬁpgg. 134. The nethod of claim 133 wherein
sel ecting the augnent edaut ononous node furt her
in&?ﬁﬂ' IV531fWgﬁﬁﬁtﬂgﬁaugnented-aiding i nf or mati on
transmtted froman external device.135. The nethod of
cl &p FM bpa ?%ﬁwoﬂ%ceiving t he augnent ed- ai di ng
information transmtted froman external device
i ncludes receiving the |ocation information for the
external device. 136. The nmethod of claim 108 wherein
t h@4AL Clhs edettndd ofelarmsidi] tveterein e wizelasstlneal area network is an
GPS- st andal one node and the at | east one ot her node
[EEMREN 12 wardsie herwodned event occurs. 137. The nethod of
claim 136 wherein the predeterm ned event is manually
sel ected by a user. 138. The nmethod of claim 136
wherein the predetermned event is initial acquisition

of Bai rE e RBE R Uiy PR esnlafor EEA RIS
detepied e B AR CHS DO PP B gjetion

cl aim 139 wherein the ALCD receives information froma
frons deowecorslogntse. 141 . The net hod of claim 140 wherein
the second source is selected froma group consisting
of : a Bluetooth network; a specialized nobile radio
("SMR') network; a personal communication system

("RG2') TRINERE ofclmani ¥é fethesiicludingl serckecly disphyiog the
wireless |local area network; an infrared network; a

' X WeTY\BY fHeagi network; and an FM
dd%ﬁ%%%%§§§%%%%§%? .h142. The né?%bd of claim 141
wherein the wireless local area network is an | EEE
802.11 wirel ess network. 143. The nethod of claim 142
wherei n the geol ocation of . the ALCD is determ ned
utilizing GPS-signals fromat |east one GPS satellite
and the information fromthe second source. 144. The
nmet hod of claim 136 further including selectively
di spl ayi ng the determ ned geol ocati on of the ALCD on
t he ALCD
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