ARYLPROPI ONAM DE, ARYLACRYLAM DE, ARYLPROPYNAM DE, OR

ARYLMETHYLUREA ANALOGS AS FACTOR XI A | NHI Bl TORS
WOEROSS7REFERENCE TO RELATED APPLI CATI ONS [ 0001pCT/82006/062064

present application clains priority benefit of U S.

provi sional applications Ser. No. 60/750,130, filed

Decenber 14, 2005; Ser. No. 60/821, 163, filed August

2, 2006; and Ser. No. 60/865,21 1, filed Novenber 10,

2006, each of which is incorporated by reference

herein. FIELD OF THE | NVENTI ON [ 0002] The present

invention relates generally to novel aryl propi onam de,

aryl acryl am de, MOPIFHIp WNNPUESABILE RELFASE/| ur ea

conmpound2JA RMA ERHTH0AEF ORMUHKTIONS OF ESETAIORRA NS

selective inhibitors of serine protease enzynes of the

coagul ati on cascade and/or contact activation system

fon, Sxamp! ecksenbfontRERCio RifATEA Mt iBRE!

| Xa and/ or

particular, it relates to conpounds that are selective

factor Xl a inHPhI t dhés applichgiah claghi biiouty sindér 35XUaS.6ndl 119, to U.S.

pl asma kal li krein. This invention also relates to

phar Feyeitnalc AppleatigoSértal dios 6Q@84il Siled) Debraser ¢6MBH05Nts disclosure

and nmet hods of using the sane. BACKGROUND OF THE

| NVENTWhsh [s0REBY ifeagpbatedXiyacfiesnee ipliasngreer i ne

protease involved in the regul ati on of bl ood

coagul ation. Wil e WFEID OFAAHE INVBENTIONeSSential to

the regul ation of an organism s henpstasis, it is also

i nvol ved in p hoIo i.cal condidt
t hr ombosi s, ma[@%(]oogrhclpr% nt onvention r,[%la es rlo mocP%ed aréd aulsaule release
obstrHct Ci l.at i causi

orga R eu{écalf /K?Ii[r :far%lg{l g?s)(/:}{aﬂo?{alg a&?%%ééé §shek‘rg)]5% g%atment of central

becoR'? a%ySEeaﬂ ﬂﬁaf'%%g@ss' e ngh B o depresive

causes i.s a and n dama e .seases ari.sin
F om0 B funoy P e eSS G, pgpial aniety

referred to as thronpbotic or thronboenbolic disorders

and Fieiig St (RBMRYT GHEP yUSHdr SRS SOBBYIE Vangioder and panic
nyocardlal infarction, thronbosis in the cavity of the

hear disosdeRheni ¢ stroke deep vein thronbosis,

peri pher al occlu3|ve arterlal dlsease t ransi ent

i schem ¢ attack, BfcaROE SHEINVENTION addi t i on,

t hronbosi s occurs on art|f|C|aI surfaces in

contactw th bljggid, SeretiveteftGoriRidiphrd mhdbrsdhéreinhifdr 2hlled SSRIs),
heart val ves. Therefore, drugs that inhibit bl ood

coagyhchtds Qoenié cidlbpran 3M ledihRprad! BavdPbateina fir@QBBES therapeutics in
for prevention and treatment of thronboenbolic

di soggefdimddd sttﬁpregsmlﬁbnﬁlhml Bheod 200%r HRicy compared to tricyclic
453-463). Thronboenboli ¢ dlsorders are the Iarges?

causgnifeplahb@l hddy n%gaﬁiné aBiibdst Yinhidithii€ (MAOIs). SSRIs function by
|ndustr|allzed wor |

inhibiting the reuptake of the neurotransmitter serotonin (5-hydroxytryptamine, 5-HT) by

nerve cells at synapses. As a result, serotonin persists in the synaptic gap and has the
chance to stimulate receptors of recipient cells.
[04] Escitalopram is the S-enantiomer of citalopram and has the

following structure:



[ 0004] Bl ood coagulation is initiated in vivo by the
bi nding of tissue factor (TF) to Factor VII (FVII) to
w@emenase Factor Vila (FVila). The resul ting TRCTUS1086/062064
conpl ex activates Factor EX (FI X) and Factor X (FX)
which | eads to the production of Factor Xa (FXa). The
FXa that is generated catal yzes the transformation of
prothronbin into small anmounts of thronbin before this
pat hway i s shut down by tissue factor pathway
i nhibitor (TFPI'). The process of coagulation is then
further propagated via the feedback activation of
Factors V, VH and Xl by catelyirg_arounts of
t hronbin. (Wal sh, P.N. Thronb. sis. 1999, 82,
234-242.) The resulting burst o gimbin erts
fibrinogen to fibrin, which pol ' zé§/}vr rmthe
structural framework of a bl ood $, and activates
platel ets, which are a key cel | conmponent of
coagul ation (Hof fman, M Bl ood Revi ews 2003, 17,

thi ESL@F i Eiqsfféah@%%é?gﬁwgﬁ%m% 2L Salohl BRI, for example,
i - i . 05].. .

2l t o Nactsa Nay B T s Gy e R isAR Robtcation Nos. Wo

Co° gz N0 il T PO GRL i O et en o

surgery, vessel grafts, bacterial sepsjs el |

surfaces, cel [Qfilar Infsspationa fublicaign MT‘X&%?V@?@% and WO 02/087566
matrices. This process is _also ternmed contact , . ,
act i displossrihe igr gt £eeitalapest i (heireatnent ek wriongEmepighdisqrders including
conformational change in the factor X | nolecul e, i

t her ehipr ferpysive isondpraganprplisgdotxicy gisetden|speink angty isorder, post
factor X1 nolecules (factor Xlla and factor Xl If).

Fact waumakit stréssrdiserdef.)papigsattachsy pavés ssps figprgen epingtdsorders (such as
including plasma prekallikrein and factor XL Active N
pl asbainkal dnokexiai And oiyesitdr phobiasy dtsthymia prespenytryal syndrome, cognitive
| eading to an anplification of contact activation.

Al t edipatiéry,eimpulst lrentse rdisvedepy; atterdioe deficit hyperactivity disorder, and drug
prol yl car boxyl pepti dase can activate plasma kallikrein

c onphtexe dInsérhitidnilg Publdadion | Me. WD gb2/0&i560b nalgendisaloses the use of
mul tiprotein conplex fornmed on the surface of cells

and seitaloges foShankeamehod patiets who hak dgtbd 20 G6ponti(8 jnitial treatment
192-199). Contact activation is a surface nediated

Pr OCREB alkesRacGabE SR I aaiculaf patichh evithagajbiedepessief disorder who have
t hronbosis and inflammation, and is nedi ated, at | east

I N palkd told¥spohdtd ifi@htdatnent with a conventional SSRL

conpl enent -, ki ni nogen/ ki nin-, and ot her hunoral and

cel lular pathvyeys Ekatlopeivi exilatéBlcaradtly farkéiedimié United States as
Activation Pat hway, pages 103-122 in Henostasis and

Thr oBes#c®: £del MBI ia@hdnt VWl b EEdefreWivek idR6rdéOQAd generalized anxiety
Schrmai er A-H Contact Activation, pages 105- 128 in

Thr ogRQFES Léfh?rdqelm&arﬂaﬁlg n 5,10 8d 201R8 etdiRlopfinf Ahmediate release (IR)
rel evance of the contact activation systemfor

t hr opBREROL] GraBkSERF AR dsSoRHOROTHs&ithidYarh BS AMEREE YBBed at the 15
of factor Xn deficient mce. Mre specifically, factor

Xl figclant mce were protected fromthronbotic
vascgﬁgh&gﬁglusion in several thronbosis nodels as

wel | as stroke




nodel s and the phenotype of the Xil deficient mce was
identical to Xl deficient mce (Renne et al. J. Exp.

woveai7oreseo 2005, 202, 271-281; Kl einschmtz et BET/US2006/062064
Exp.| Medicine, 2006, 203, 513-51 8). The fact that
factor Xl is down-streamfromfactor Xl la, conbined
with the identical phenotype of the XII and Xl
deficient m ce suggest that the contact activation
systemcould play a major role in factor Xl activation
in vivo. [0006] Factor Xl is a zynogen of a
trypsin-like serine protease and is present in plasm
at a rel ativel08]| o¥ide osiffeetst raasdcoued Rridt eskidloppam include nausea,
activation at an internal R369- 1370 bond yields a
heaviysopdidd, Bof3@enaaMinoeasedi Gehtigy) datipub, gidt segtrd i dysfi@3®n (including
am no acids). The latter contains a typica
t r y p§acatatibk@issradrphnokdasmial araitietedstd Jibiddh4, and S557).
Activation of factor XI by thronbin is believed to
occur on [pRgatuMeltly, & idkige degsiéd aCesitalomsh dfideed ¥ dapis employed
the surface of activated platelets. Platelets contain

udthd @b dib®i fedsadeOtaBleRMW SBE Cinfli GoS1 €8S Drugs, 2003, 17(5):343-362, have
(130-500/ pl atel et) for activated factor XL After

1ePbiddViht falk plagiGl C6ncEhtFibRNEH iRfnclibid REAsIQ BRI are reached in 4-5
r ecogni zes Factor | X as its normal nacronol ecul ar

LaRbilinPRvitl 5€R shafgas di ovasc. Med. 2000,
m@%?é@g%%%%%£$ﬁ%%%%$%qfﬁm§gﬁ?tioﬁeﬁo t he feedback

activati me ' rp L ed i Q814
act1vatl qhoyTe %i‘ng.@\f%{é? 7965£ 8088 APNYE, 64 REHIDI 1419, the rosuls of

In activated fibrinolysis inhibito

cl&-{(f'aéf Lt)ldieéa?ﬂjﬂr?éapatecl%feg&%@ %Bﬁ&o@l@&; ?eléa@for&hl@@&ﬁ Of antidepressants were
-termna ysine and arginine residues on fibrin,

oA 37 b 40 S BIUIFE i R v i
act i ion. In.t f ' [ .
rgglgl syﬁ%fel %gnnac&nnglﬁ: cgfﬁgselﬂlcgr%%l lgel t&??&dsp gpq'l tl?eslgtévcn)(%c %&eﬁca of nausea with

t ySI'S Can occur npre I haepen
b oSS GR T Bersaytsch oot b Tt Bt goens
ot X P A B A0 0RO Bl e o o,

anti-thropboenbolic effects of targeting factor Xl .j .

o ol SFRSIROL € RLLeSEe, St BLASLHIA.LAFLEL Xoid Soomion of
denonstrat ed .t hat conpl et e fXIe? ficiency grotﬁfted .

mi cethe dBg possible-Theppmgd pla;grp(t@g %}3_ Eel ltoétr a,-f) dpay in some cases

ot e T (B i g LSS TSR 8208 dree foms
695-702). Also, factor Xl deficiency rescues the L
per i PraH| the Bless ohihe AgivpBLERieR ST &t exteidsd @pfpdcef time to maintain
deficiency (Chan et al., Amer. J. Pathology 2001, 158, o
469- theapeuticglin offectivs Rlasniglspdn and B3 alse gihapssethe plhpcphagRacokinetic
bl ocki ng anti bodies to human factor Xl protect agai nst
babopmpatiescafithg activeiagigdisnts hunt t hr ombosi s ( Gruber et
al, Blood 2003, 102, 953-955). Evidence for an
ant i t hr ombot i ¢18f f dctodified p¢ase flaymalatipe of psitdlppremsoxglate prepared
factor Xla is also disclosed in published U S. Patent
Appl beaklt granWs2G0i4 disel0 885 A Interfatiomal Rubdjedtion No. WHaH&22941, the entire
st udi es

disclosure of which is incorporated herein by reference. The melt granulated composition

is substantially homogeneous and contains one or more hydrophilic cellulose ether

polymers, a hydrophilic melt binder, and a therapeutically active medicament.

-3



suggest that targeting factor XI will reduce the
propensity for thronbotic and thronboenbolic di seases.

W 0®0T08@enet i ¢ evi dence indicates that factorPOI/UBR06/062064
not required for normal honmeostasis, inplying a
superior safety profile of the factor XI nechani sm
conpared to conpeting antithronbotic nechanisns. In
contrast to henophilia A (factor VIII deficiency) or
henmophilia B (factor | X deficiency), nutations of the
factor Xl gene causing factor Xl deficiency (henophilia
C result inonly a mld to noderate bl eeding
di at hesi s chaf&it efiterediopali PabticitionByo. ¥ Ex 8 /0aB22Pedisioses once a
posttraumatic, but rarely spontaneous henorrhage.
Post dpematlifieé rblesse dionguladmsirod SRIIS, | spch ras tditglepamihydrobromide, and
hi gh concentrati ons of endogenous fibrinolytic
act i sittapola®s the, findifds wasscitalopran toxdlaeg dhe traddiftads tefade. formulations,
The majority of the cases are fortuitously identified
by pr&ager, davy evipd@lvargaPRO prodflesARel, €4sBhitialliStheé same Cp.) as the
systen) w thout any prior bleeding history. [0010] The
| ncr pasetas Alaty/SSHI dobdpepbrhison of Xla as an
anti coagul ation therapy is further supported by the

fact that Factipq) XyU.&kn@gdar Publiditie® NoWR060I03YE ditBloses a controlled
detectabl e factor Xl protein, undergo nor nal

develpnapEdid d8dge YR ompAOhIBaldpri oS RafioaneVvi dence
for spontaneous bl eedi ng has been noted. The APTT

(intrinsic Syiﬁﬂﬁ) Th@repfeglaﬁﬁggdné:eﬁ‘ fr 950&ified release formulations of
dose-dependent” flashion. Interestingly, even aft

er
e CELE A RHOB SRR AL B BLTMyy 0n oo
pro ngg[ﬁrrg)tn @gﬁ%&ﬁﬁdg%g%l%‘lé Eér/sg e I%prgs %‘iﬁg?%gsgﬁﬁﬁ%%m that exhibit an

litter ontiers in SCl e

2001 -207: [ ' t .al, lat i
2003 04588y A g ) o B SRR e
thesqh%pgerv ti onssuggest that high I evels of

i nhi BT LIon or factor Xla should be well tol erated.

This is in contra%hg@@ggggﬁ%%é i' ﬁrinents with

ot her coagul ati on . éﬁiiiﬁggiﬁg—activation

of factor Xl can be determ ned by conplex formation

wi th either Cd[16InhiTbé tppeserinednpiloa rdla@mtto tmoddfsddnand pulsatile release
study of 50 patients with acute nyocardial infarction

( AM pharapeoioal fatelayio?b8h axtitdlbygragnaint edis udeafdr el teasnent of central
above the upper normal range of the conplex ELISA

Thi snavedysysiam KENY) diseders ireidignaeod hidordes Kegastmajod depressive
a subpopul ation of patients with AM, factor Xl

act i yisbridert) amdnhnixiddyt disordeds t(p O Ndeinérafid Naixicn diddrdvneraial anxiety
MC et al. Arterioscler. Thronmb. Vase. Biol. 2000,

20, 2h&8er24Rs) tradmBRC Qs Sdistldere Sbakdives ReHP@AsiRO Sdidokdee and panic
correl ati on between the extent of coronary

ar t egis@a&h emopirficidid tea et Mvaniidh £RNALEMmotildd @leRRaoral dosage
1 antitrypsin (Murakam, T. et al. Arterioscler Thronb

VasetdBing! ofl Qsitalobram 140 Phdrndebutically McBEr safd UBlreof (preferably

Factor Xl |evels above the 90th percentile in patients
escitalopram oxalate) with enhanced pharmacokinetic properties. Thus, the oral dosage

forms may provide improved effectiveness in the treatment of central nervous system

disorders and fewer side effects than prior escitalopram formulations.



were associated wth a 2.2-fold increased risk for

venous thronbosis (Meijers, J. C M etal. N Engl. J.
woe@7/02800, 342, 696-701.). [0012] Pl asma kal | P&T/E51906/662064

a zynogen of a trypsin-like serine protease and is

present in plasma at 35 to 50 ng/ nL. The gene

structure is simlar to that of factor Xl. Overall,

the ami no acid sequence of plasma kallikrein has 58%

honol ogy to factor Xl. Proteolytic activation by

factor Xila at an internal 1389- R390 bond yields a

heavy chain (371 am no acids) and a |ight chain (248

am no aci ds). [THe Aectdrding 0 sanetmpddiments.khé¢ piekengiiryentgon provides

contained in the light chain. The |light chain of

pl asoml Kedapd Kergisnthatemcludesnirbin groot @mgetoi atvbi30mg sscitalopram or a

i ncl udi ng al pha 2 nmacrogl obulin and C i nhibitor.

| nt eplesthacagiioa]ly hegatable ssit gherdof caldrbiy tiaxe deshgr Armprovides an in vivo

inhibition of plasma kallikrein by antithrombin I11 in

t he planaseproleedbmpuigiy ameaCThar ofwmirg thian kbaut 6 hgeans, a mean Cmax

(HMAK). In blood, the majority of plasma kallikrein

Ci r coif 1ads@FaniaBo@ B0RLAN aWdl & e VMKC, Poamare thad dbokt 68ing h/ml.
cl eaves HWK to |iberate bradykinin. Bradykinin

rel ease resul g NALAGHRASS ofdbr YABSHInGNts, REE FRAGH: hilved g
and vasodi | atit{orq (for rlegi e\(/)v, ol eman, t??. Cgﬁ;?%i(t:tl Veiftion provides

Act i [ a y 03- ' .
ot 8L PRI o ATl IR 2 Sy Mt o

%cf] P %ﬁad@‘uﬂaﬁ%&%ﬂ@%&]ﬁ ARG 'th\é?_eég g))ﬂfareﬁlgtgg gj)élagé fojrglghag B dissolution rate

0os1 s an age, rotelns or

pept | t. t i 43 bl r. Xl

G o8 iR ippsEBRA Gl s R s SRt s8R 4 hours o about 24
usi n I : I G f. 1N _preparj

phar e peSYi8A 5y SREBRAR SroglP U snd DuPLPPE ihs than abous
bet t ral bi oavai lability and conpatibility in naking
forn‘g(?%%%lngns to aid in delivery of the drug as

conpared with rg r ot ei_ ns or ides., Smal | . . .
ol beute | nni 51907 SeBikhe ot SeBEbROT hr Biagp ipyention provides
U S. Patent | icati.on Publigcations, e.g., .. :
Us2084b30s LoRhs tiicelitks 2lwBkiicr PEss otsh botigeades a core having a
US20060009455A1, and US20050282805A1. [0014] In .

addi fipgrter fremjagoul igpm indoph 08 Wy ap apfiyveage BHhseAdEne about 2 to
wi th i nproved phar macol ogi cal characteristics conpared .
Wi t haheﬁng%%%ﬁ?lﬁ@%%é&@ﬁ?ﬁ%ﬁ%@?%&ﬂe wlttheiped and @ modified
is preferred to find new conpounds with inproved )

f act B5ieas8 SO3UAKI Whersinythy carpl, fespee foyms Bise at Jiggplugion gate of the active
factor Xla versus other serine proteases. Also, it is

pr ef Bigiedignt of fhawl 7RBwocthepo B sWilliip Hbpypt Bows thlabdg4 hours and
kal l'i krein inhibitory activity and selectivity for

pl asyrberrialthe gosaganfoys psqyides amét viye plagea profile aeraprisingta mean Crax of
al so desirable and preferable to find conpounds with

adv alessijemabsutsi¥ngmor oved characteristics in one or

nore of the follow ng categories, which are given as

exanpl es and 42@ nbt yeht ehetectntbodiprnisi nthe | prgsent ajivention provides
phar macoki neti c properties, including oral

bi oavaidosits floshge forms that include an immediate release component and a modified

release component, wherein the immediate release component comprises a first active
ingredient comprising about 2 to about 30 mg escitalopram or a pharmaceutically

acceptable salt thereof, wherein about 80% of the first active ingredient dissolves within
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(b) pharmaceutical properties; (c) dosage

requi renents; (d) factors which decrease bl ood
w@oemcensemt | on peak-to-trough characteristics;PCBEYS2006/062064

factors that increase the concentration of active drug

at the receptor; (f) factors that decrease the

l[iability for clinical drug-drug interactions; (Q)

factors that decrease the potential for adverse

sideeffects; and (h) factors that inprove

manuf acturing costs or feasibility. SUMVARY OF THE

I NVENTI ON [ 0015] The present invention provides novel

ary| pbapitenfnst ¢ dourafgllcadng ¢ninyi efethe dospkp famyintnd des, enyironment and

aryl met hyl urea conpounds, and anal ogues thereof, which

are wheful ths melifat irslease ntonponents cafprises | nese@mot eectbe ingredient

enzynes, especially factor Xla and/or plasma

kal | cémpiising drous? es elius A0dgSescitdoframedt 3, pharmaceutically acceptable salt

pharmaceutically acceptable salts, solvates, or

pr odhegf,t WedreiafaboftOTY6 |to Bbheut (8006 @ntthd Facemt a@ive dingedient dissolves

provi des processes and internedi ates for making the

conpevithiisaboht 4 heurptemont 24 e folloRinglensl OF @RI EO4PRF6rm into the use

taut omers, pharnmaceutically acceptable salts,

sol vatwesnmest. pr odrugs thereof. [0017] The present

i nvention al so provi des pharnmaceutical conpositions

conprising a phay mag ekl i gk |nReeRRt2RleCpeRnf iRen®Adprovides oral

at | east one of the conmpounds ofthe present invention

or Shﬁag@lf&%ﬂkﬁs ilcRHE QMBufalityP BRAMEREE WhdnCBlalYcomprising a first drug

acceptabl e salts, solvates, or prodrugs thereof.

[ 0018 mJdiRnoBRefhg | il 5y

For e e O e P por sram of

cont , . h g g ,

o hoBr A5 SGeR B D Rl iO, Al BA-B U bReptable sa

ef f eglete ﬁ?‘@‘%‘ bt Qefad dhd L. By %Olglﬂgl‘ c%];n hgﬁg ?lgduﬁ? géég%gto glgout 60 mg per

the prese I nvention or stergol soners,

h i.cal l I | i
ot odPact e s b REGERERL LR BunifRl KMERD ooy 300 me per grem
B OVLEGS.R IRLNAH. hAL LESRLNYOLIATOSHRG! 56 m 1o spout 150 me

a
di sorders’conmprising 'S S

of such treatnent a therapeuti I ffective a nt

of abqtabEt e Mop b AR e e e S bt SF5eh and a secona
i nventjon or sterepisqmers, .tautoners, .

ohar RELES Fomatis(Fe R dr i oL toRT 1 Cme 45 gl beqgh and optionally, a top
prodrugs thereof. [0Q20] The esent invention also

P ovT G SRR AP B Tk PR R eIk O Grah v e oral dosage
di sorders co r'sing adm nistering to a host_in need o
of - SERTR 43 dedirmiiEion 14 af s agtyeciaetegient 9tebppt, W% ot 80% within
of at | east one of the conpounds of the present

i nveRRqUbA hers & WPWFAGHESr s, t aut oner s,

phar maceuti cal |y acceptable salts, solvates, or _

pr odr ugs therdgﬁ. [oerenplary empedigeris, tha{jiesh diuggompansnt comprises a

provi des the conpounds of the present
core comprising about 675 mg sugar per gram of bead, about 105 mg escitalopram

oxalate per gram of bead and the first polymer comprises about 37 mg hydroxypropyl
cellulose per gram of bead; the modified release coating comprises about 163 mg
surelease per gram of bead; the second drug component comprises about 105 mg

escitalopram oxalate per gram of bead and the second polymer comprises about 21 mg
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I nvention or stereoisonmers, tautomners,

phar maceutically acceptable salts, solvates, or
w@e@dnugdo t hereof , for use in therapy. [0022] AEEUS2006/062064

present invention also provides the use of the

conmpounds of the present invention or stereoisoners,

tautoners, pharmaceutically acceptable salts,

sol vates, or prodrugs thereof, for the manufacture of

a nmedi canent for the treatnment of a thronbotic or

t hronboenbol i ¢ di sorder. [0023] The present invention

al so provides the use of the conpounds of the present

I NV eRdbRyprépyl séRIEe ipsogRInsyf bead)tapdirestop coating comprises about 17 mg

pharmaceutically acceptable salts, solvates, or

prog g{ﬂ§ckﬁq¥eﬁgﬁm dreeadt he manufacture of a rredl canment

for the treatnment of an inflammtory di sorder. [0024]

These and ot hgyrifgadESERIFATONOFI THE DRAONINGS! be set
forth in the é&xpanded Tormas the disclosure

conti nues. DETAk ERyRESCRI BIdwaN thE ghdbEmhddMEbHd OiofiR026] 10 mg

In a first aspect, the present invention provides,

i Nt etci@ldhfm EBFROYAG%sQfaldpRint ik dedds)(calédidted! modified release bead 1,
stereol sonmers, tautoners, pharnaceutlcally accept abl e

sm fhaenpad i Wwherein: Ais a
. OdIEe%ﬁo%sg%eead?E%‘g{@%?gﬁmw th 0-1 RL and 0-3 R2,

or a s tolz dyh Of¥C RO folC A RRAY rel
atons and 1- 4[2@'1;!3%i 5§O%B§%e e§¥eg§%%gg?hp§%ﬁ and e

SO LR TR P b e i 1
_het erocycle c ﬁ ai ﬂgulr}g 3Q0SwOlhe 'ﬁPsrs@Ht% rgﬂl(érfma{hg MRernfidiate release

is not attach Vi a any trogen atons on

e 43P b eeé.ﬁ?%repe%a@%{rm%ﬁ&%}%%
S0 ORI MW L PROAIED SR MR

PP ot RSN i e""”‘ ol

~(CH2) r NR7R8, - C(=NR8) NR8R9 O S

or C1 6 alkyl (4] bsPEpEt 2 SORMS h‘hcé) Jtssg%ﬁan 1%18 f‘)’ © Sdow release
OCF3, CF3 ORa, SRa CN, -NR7R8, -C(O NRBR9, -NR8 E»R

- S( et tAbleRAERRE Dpreparddrn e Cwﬂi Example

i ndependently at each occurrence =0, Br, OCE3,

CF3, CHF , ,[zgﬂxl(ﬂFlngéHQ?‘f"mﬁ ﬁc@.qanrpgﬁge for the intermediate release

CH2)rC(O)R a -
A esZntaCl:c()pra)lm tablet (MR table(t:(ﬂ) prepared in accordance with Example 4.

[29] Figure 7 shows the dissolution profile for the fast release
escitalopram tablet (MR tablet III) prepared in accordance with Example 4.

[30] Figure 8 shows the dissolution profile of a unitary two-pulse tablet
prepared in accordance with Example 5. The first pulse releases immediately in0.1N
HCI solution. The second pulse releases less than 10% of the drug in 0.1 N HCI over the

first 2 hours and releases after 2 hours in a phosphate buffer solution at a pH of 6.8.



-(CH2>0C(O Ra, -(CH2)rNR7R8, -(CH2)r C(O NRBR9,
-(CH2)rNRBC(O R, -(CH2)rNR8C(O) ORc, -NR8C(O NR8Rc,

WO S{0OppIRBRI, - NR8S(O) pRc, -S(O RC, -S(O 2RO, REIT/6S2006/062064
al kyl substituted with 0-1 R2 a, -(CH2)r-3-7 nenbered
carbocycle optionally substituted with 0-2 R2b , or
-(CH2)r-5-7 nmenbered heterocycl e conprising carbon
atonms and 1-4 heteroatons selected fromN, O and
S(Op, wherein said heterocycle is substituted with
0-2 R2b ; alternately, when RL and R2 groups are
substituents on adjacent atons they may be taken
toget her withl3¥e Higores® showpitieshlculated pharsnageitimatia @cbfilofor an 8 mg
forma 5- to 7- nmenbered carbocycle or heterocycle
c onpdaesggeniprmarf beoitapamscanmulis@l df 398t &R dbeddomed Se¥edRddad II and the
fromN O and S(0) p and substituted with 0-2 RS, R2a
i s Fpha@kedkin€fiSprofileRar, anIRalotilye fortdRfleBsitalofiat). NR8R9,
-NR8C( O) R0, -NR8C(O) OR0O, -NRBC(O) NRBRO, -S(O) pNR8R9,
- NR8SOQ2R0O, or {§JF PjenfsFR) sho2hhé salculaiele pemthesdkingti@profile for an 8
each occcurence, =0, F, Br, d, OCF3, CF3, -(CH2)rO
Ra, migdddiee 36 of €sCitbdpprbdy,compfitdd)dof NRRABSIR beads and 62.5% MR bead 1T
-(CH2)r¢(O ORa, -(CH2)roC(O Ra, -(CH2)rC(O NR8R9,
- ( CHald NRSHaE)dRinetid b THRACR Qb GRe forkiQie)diiSlop)-ahRERY,

-(CH2) rNRBSO2R, Ci -4 al kyl or -(CF2)rCF3; R3 is,

i ndependent | y [&d) e@fghreoppﬂfomrtﬁ@cawlﬁ&%@bﬁm%cdmlm prof1le for an 8
car bocycl e substltuted with 0-3 R3a and 0-1 R3 ,

- ( CHRbldosaze F@mlet e@%ﬁfaﬁ%oﬂ%@é&ﬁ$@%@%ﬁwhﬁ'5@% MR bead I and the
carbon atons and 1-4 heteroatons selected from @]

and Ro I ituted
wines Rskﬁ‘@%b%%esmm%g@?@ AR 1)

e?al’_llz ;)?Ccm rr ﬁlogﬁq ( d% el\!?%shg%fs tfd cal lateng%a%gbhlf;F i3 profile for an 8

a| Ky 1™ DL orpy %%ﬁmﬁ%%g&%}%ﬁ%ﬁ%@%ﬂR bead I and
Cg;@?%w%ﬁg@&%% ?@gpé%%f&%@ ers@fé%% s
69 aE3 pes R A P mon

-S(OR 3, - ON
- ( CH2>C( O NR

-NHSQ2R3C, -CONHOR 3 , C1.4 hal oal kyl, Ci1.4

hal oal kyl oxy- [330i _@halpkssentsioixstion wetlatels loy niR@iefied @ Pulsatile release

al kenyl substituted by R3e, C _6 al kynyl substituted

by RBeymLBuiteat yainoktikyd ofseshisioprarh @dd ItheiQust fBBthe treatment of central

-(CH2)r-C6-i 0 carbocycle substituted by 0-3 R3d or

- ( CHagrvous Ssystem  (ON$iefdiveded, etudingcyobd disorders €. g1g major depressive

carbon atons and 1-4 heteroatons selected fromN, O

and @&§@jerp, andharxéitn dswirdbrhéd.gr eeyahlized Sankidhs tdidoriegdsocial anxiety

with 0-3 R3d; alternately, when two R3a groups are

S ubsdikdérddre oot trath@ize Bkesat distider,! biesgssi@n chgpilsikeisorder and panic

together with the atons to which they are attached to

f or miigord@N OlnC perbagarC e Erofst idvehitRd MolideO mddiR3d, reRisedoral dosage

5- to 10-nenbered heterocycl e conpri sing:

forms of escitalopram or pharmaceutically acceptable salts thereof (preferably

escitalopram oxalate) with enhanced pharmacokinetic properties. For example, it is
desirable to provide an oral dosage form that provides the maximum amount of
escitalopram to an individual, measured as the area under the plasma concentration-time

curve (AUC..and AUCy...), while minimizing the maximum plasma concentration (Cpax)

-8-



carbon atons and 1-4 heteroatons selected fromN, O
and S(O p, wherein said heterocycle is substituted
wawndaono®s R3d ; R3 is, independently at each PCT/US2006/062064
occurrence, H, G _6 alkyl substituted with 0-2 R3d
C2-6 al kenyl substituted with 0-2 R3d, C2-6 al kynyl
substituted with 0-2 R3d, -(CH2)r-C3-io carbocycle
substituted with 0-3 R3d, or -(CH2)r-5- to 10-nenbered
het er ocycl e conprising: carbon atons and 1-4
heteroatons selected fromN, O and S(Op, wherein
said heterocycle is substituted with 0-3 R3d; R3c is,
i ndehe idprotiiopd.aMeeaohr, dds desieble €9 pEVide aghdkydnum plasma concentration
substituted with 0-2 R3d, C2-6 al kenyl substituted
Wi t HCRxRafR3d, spedifi6 amlolaytnivd., cmlyst Tt tusitienpr@sedt R3ehtion provides
-(CH2) -Cs- 1o carbocycle substituted with 0-3 R3d, or
- ( CHRYdifiéat relefselialroppie rfathshe tesvitalpeAne orciapmacautivglly acceptable salts
carbon atons and 1-4 heteroatons selected fromN, O
and tRéEIfPwith I Slcd eFadtidelted BiIBE Y¥€dt@entDf Setdl hdrudue dystem disorders
with 0-3 R3d; R3d is, independently at each
0C C Uil @48 sidleffa®s thim fdior eBitalopiim ERulatidneH2) r NR7R8,
-(CH2)rORa, -C(ORa, -COOR a-0C(OR a, -NR8C(O RO,
-C(O) NR8R9, - Fifs?)) ZARORImgl\IB? e e bRRIRh&As2 NBHesent invention provides
-NR8S(O) 2R, -S(O PR, -(CF2)rCF3, G -6 alkyl
SUbSJrélt él’(;sgge ‘Mr}n@ tﬂatzmaﬁde Gl aBbut ey t§ lthB&it' .’S(Hﬁgs dsdMafoPram or a
2 Re, C2°6 al ynyl substituted wt -

g:%gaﬁnagéut%cgﬂ}p Mglsﬁt Rt | sk GH &J@a& 1%814 pr&fides an in vivo

mber ed het erocycl e conprising:

Sﬁéb@%a%q T 0 O RO ATRELFENE AT 4 mem O
\(I)MCE; E?f &R (t:hean aﬁ)ut ?@é&l a@%@%ﬂgﬁg W&ﬁg‘e&ﬂbom 60 ng h/ml.
, A CI(_;(IZ)Q)r “27 g %9 [37 S%%%§%O&meﬂf§8f§aé§ﬂghﬁgﬁg ML lg)de from about

-NR8S(O) 2R -S(O) pR,. - (CF2)rCF .
car bRt Bout L PierstiEdPaRT AT epgﬂﬁageuafglfy(aéﬁwaﬁbl%sﬂt tpereot. In still
10- menbered heterocycle conprisin carbon at ons aﬂ .
1- 4 WEbesRORE S o b oA A8 i RouC] 6 gscdlg yraﬁl OraP armaceutically
wherein said heterocycle is substituted with O-
R4 i asceptafiessliiaraentage prpvideds An e@en?mmemﬂﬂwlﬁos‘tae fOTB}S provide an
I, OCF3, CF3, CN, N®2, -(CH2)rCRa , éCHZrSRa &
2) r GROYWR Blasmy pReder mr@ngaﬂ megnCTorRok morecihey pRgey Rgrours. In other
-NR8(CH2)rC(O OR a, -(CH 2)rC(O NR 8RO,

 ( CHEYORIRBR{SOfIR, dospgeHfryms RIRSTE GRARDIVe Plarpy PIGRFCIOD)RRng @ mean
8R9, -S(O pNRBRI, -NR 8S(O)pRc, -S(O 2R, or Cl.4
al kyCm@u tof tless thard agut HO®- 2g/RA Ta; stiflg athprs emb?ﬁi@p@ﬁd@ﬁtdlo%ge forms
at each occurrence, H F5 =0, G _6 alkyl, 0 Ra, SRa
CF3, proNdalaRin viG{ pipuaprofiie@poRrising a NRaREMax of lgpargsgut 5.0 ng/ml,
-NRBC(O R C, -S(O pNRBR9, -NR8S(0)pRc , -S(ORc, or
-S(On 20 pther embodiments, the dosage forms provide an in vivo plasma profile

comprising a mean AUC,... of more than about 120 ng h/ml. In still other embodiments,
the dosage forms provide an in vivo plasma profile comprising a mean AUCo.., of more
than about 150 ng h/ml. In other embodiments, the dosage forms provide an in vivo

plasma profile comprising a mean AUCy.., of more than about 300 ng h/ml.



R5 is, independently at each occurrence, H F, CF3,
-(CH2)rORa, =0, -(CH2>NR7R8, -S(O PNR8R9, -(CH
WQX0C02R#) - (CH 2)r CONR 8R9, or Cl-4 al kyl; REPCHDS2006/062064
i ndependently at each occurrence, H, F, or Cl.4 alkyl;
R7 is, independently at each occurrence, H C _6
al kyl, -(CH 2V C -10 carbocycle, -(CH2)n-(5- to
10- nenbered heteroaryl), -C(OR 0, -CHO, -C(O 2RO,
-S(O 2RO, -CONR 8R, -OCONHRc, -C(OO (G -4
alkyl)OC(O-(G _ 4 alkyl), or -C(OO(Ci-4
al kyl )OC(0)-(C6-io aryl); wherein said al kyl,
carbocycl e, hé¥&r obr pkempdary cnlyddireents, sthd slosagat tedmsiof Hthe present
0-2 Rf; wherein said heteroaryl conprises: carbon
at onmvartidn terpiivetabow Amgrescigibbipeni edh plraonadeiitic@|ly asveptable salt thereof
S(Op; R8 is, independently at each occurrence, H, C
. al dadl providdsHn2h vivphslmyila, profile (CGhi)isind a niean Trarmfinenethan about 6
het er ocycl e conprising: carbon atons and 1-4
het ef a4, @ iEcaf Elre&t T dest BRMabbut @ negAidand(Ghiin AWE.L£bNmore than about
sai d al kyl, phenyl and heterocycle are optionally
subsgd haiigg With 0-2 R; alternatively, R7 and RS,
when attached to the same nitrogen, conbine to forma
5- to 10-menbesqd hﬁ&tﬁér%%Xﬁ%l@rycé?ﬁ%ﬁhﬁén&g ihe%ﬁe%@ @%Iﬁ{sg)g?e present

and 0-3 additional heteroatons selected from )

S(Op. > C el L. sai . . .

o 2 iy B B St Gr AR A e R e i plt thereof
each rence. L oo O Ak KY s :

aher BREFLHEE i o fsme brBlicompRling  Hieh ToRASHcre than about 6
substituted with 0-2 R alternatively R8 R9

aherPabt ol oo gine b o nY Bt pA0Go 1 B g than about
5- to 12-nenbered heterocycle conprising: carbon atons

and bZOane}glg}.ti onal heteroatons selected fromN, O and

S(O P wherein said heterocycle is substituted with O-%l

Rd ; R0 is, ifdepBhetbritqs5mplerieappdgents ferftogageprgys of the present
G _6 al kyl substituted with 0-3 RO ; RlCa.is,

i NdelPEPRIOACPIPRTe APGRPMCSCAIQMRB Or Hpharpmacepfically gpqeptable salt thereof
ORa, SRa, F, CF3, CN, NO&2, -C(OR a, -C(0)OR a,

- ( @Imrgﬁdf’:s aq\jRgxq'xq)ylp;@’la p@{l@)cgﬁ;}ggﬂgg a_qucpcpﬁdporg ghan about 6
-S(OpRc ; RLis G -4 haloalkyl, -C(ONR 8R9,

- CH2IB6u®), MR0GR CmaxGHAGHZERNGPNR BRIm] ard( OpseraAUCCHROMO)ERhan about
a, -CH2CH2C(O Ra, -C(OOR a -CH2C(O R a,

- CH2GHRAYKOWOR a, Ci -6 al kyl substituted with 0-3 Rlc

, C2_6 al kenyl substituted with 0-3 Rila, C2_6

al kynyl subst i[t1jt edn vihedhex@mglaiy émabodimdnEh2jer do&Bseiforms of the present
carbocycl e substituted with 0-3 Rl , or -(CH)r-5- to

10- meRbgicadcdigirge abyal o RpvitaRipfagi of ar pmmadeatidally acceptable salt

thereof and provides an in vivo plasma profile comprising a mean Tmax of more than
about 6 hours, a mean Cmax of less than about 10.0 ng/ml and a mean AUCy.., of more
than about 300 ng h/ml.

[42] In other exemplary embodiments, the dosage forms of the present
invention comprise about 20mg escitalopram or a pharmaceutically acceptable salt

thereof and provides an in vivo plasma profile comprising a mean Tmax of more than

-10-



and 1-4 heteroatons selected fromN, O and S(Op,
wherein said heterocycle is substituted with 0-3 R1l b
WO 2702086, | ndependently at each occurrence HCE0S2006/062064
ORa, SRa, F, CF3 , CN, N2, -C(OR a, -C(OR a,
-NR7R8, -C(ONR 8R9, -NR8C(O R, -NR8C(O) OR, -NR8CHO,
-S(O) PNRBR9, -NR8S(O PRC, -S(OpRc, Cl.4 alkyl, C3-6
cycl oal kyl , G -4 hal oal kyl, C _4 hal oal kyl oxy-,
-(CH2)r-C3-i0 carbocycle substituted with 0-3 Rd , or
-(CH2)r-5- to 10-nenbered heterocycle conprising
carbon atons and 1-4 heteroatons selected fromN, O
and S{od) phoanameubSinkt off lesd thuntaho@-28 niga] aldl b Imebis AUC... of more than
i ndependently at each occurrence, H =0 =NR8, ORa,
- CH2 gt 606 ng®/m1.Br, CN, NO2 , CF3 , OCF3, COCHF 2,
-C(CH 3)20rRa -C(ORa, -C(OOR a, -NR/R8, -C(ONR 8R
, -NR C(O Rb, [4:£jR8§( QIR Biher eﬁr@lﬁ?‘%ﬁ%&moﬂ@sﬁ{eQ)&%é forms of the
-S(OpR, C -6 alkyl, C2 -6 al keny C2-6 al kynyl, C3.6

I 4 ;
oy pbdnysblapito o D e e

- 5 L dBrPE @Qd&eénernoay& bGsh® Wfilegécﬁﬁprf&ﬁ{ bpﬂleﬁ{ PHBx of more
and 1-4 heteroatons selected from N, O an §

lan d ﬁl%? §Bdutt 8%8&6 Wrﬁegn emgx Ic?f‘.jless tgi an awﬁ E %egm{%om of more
may

groups are su tuents on a acent atoms t
be tagken t th the atons to which they are
atta 88"‘%“29%%@“5 to 7- msnber ed heter ocycl e
conpri sing car ons_a et er oatons sel ec
fromN. O anc[Q%( o3t OB57 TS oF £ IEERoTH (HERS0 g, include modified
ERLCOI éﬂs € ea%&f %Oébfaet n occr% @? %Pc%@ll(;'praﬁgﬁé(;&f@ceutlcally
a| ky[acce]e%blg s@ég)e@a%\l E%%?mﬁngggg% qable@larﬁl or pgr%cle(s]areélcoated with a
hal oal kyl oxy-, - -C3-i0 carbocycle substituted
wi t hredease ppdifying (Pebrz)er §u1@@efeleﬁ%n%%41@alwlﬁr1%%qhéie but are not
conprising carbon atons and 1-4 heteroatons sel ected
fr onilmlte‘bgo shalcghgesephydregygroppibuethylgelbdpsgi ackylge Baged polymers, and
Ra is, |ndependently at each occurrence, H CF3, C _6
aI kymlxtm(ee:rl@yepf C3-7 cycloal kyl, -(CH2)r -C6-io aryl,
-(CH2)r-5- to 10-nenbered heterocycl e conpri sing
car bon atonms dA8l 1-Ascerdingripsthsmembedimentadthe peaseny, im@ntion provides
and S(O) , wherein said cycloal kyl, aryl or
het epatgehge fgrouthet indleleghpit@riakhbyut 30 bigtebdiaioprnygraphgrmceutically
Rf ; Ris, independently at each occurrence, CF3 , OH,
G _Aacehtobly  salf thaea] Whekgin feCHRpeCIormChasar Wiseyluian rate of the active
substituted with 0-2 Rd, or -(CH 2)r-5- to 10-menber ed
het eingeadidne of abqut i 7P p: atoant 80% wititinsabawtdd heodrs to about 24 hours and
het eroatons selected fromN, O and S(0) p and
subspiovideean W tito Pla8nRprofileRoprising d eyan diptdf Jesathagabéut 30 ng/ml.
occurrence, CF3, C _6 alkyl substituted with 0-2
In a further embodiment, the dosage form provides an in vivo plasma profile comprising

a mean AUCy.. of more than about 120 ng h/ml. In another embodiment, the dosage
form provides an in vivo plasma profile comprising a mean AUCy... of more than about
150 ng h/ml

[46] For example, the dosage formm may comprise about 2mg
escitalopram or a pharmaceutically acceptable salt thereof and an in vivo plasma profile
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Rf, C3_6 cycloal kyl substituted with 0-2 Rf, C6-10

aryl, 5- to 10-nenbered heteroaryl, (C6-io aryl)-C 4
wa@bkdogh7osar (5-to 10-nenbered heteroaryl)-CG~ aP&yUS2006/062064

wherein said aryl is substituted with 0-3 Rf and said

heteroaryl conprises: carbon atons and 1-4 heteroatons

selected fromN, O and S(0) p and substituted with

0-3 Rf ; Rd is, independently at each occurrence, H,

=0, =NR 8, O Ra, F, d, Br, I, CN, NO2 , -NR/RS,

-C(ORa, -CCOOR a, -0C(ORa, -NRBC(OR, -C(ONR

8R9, -SM2NRBR9, -NRBSM2NRSR , -NR8SM2-C -4 al kyl,

- NRS SeEisdng a MRESER Co.p hEmypte, tharS{hOy2EF 8 h/nBEnd a pre@h Cg.x of less than

al kyl, -S(O) p-phenyl, -(CF2)rCF3, G -6 alkyl

subsebdutit 2 chgiit hin0otheReexamfles, 6thal dexayd fombshist Wb@Prise about 4mg

wth 0-2 Re, or C2_6 al kynyl substituted with 0-2 Re ;

Re i sscithlopapestdephhinacadticte fecofahlE EANGeeo=Ad A iRfivo Iplasma profile

a, Br, I, CN, NO2, -NR7R8, -C(ORa, -C(OOR a,

- NR8 Gé@lﬁing 7 10640 ANFCE R more@eR8R2.120 lh% B RENRE Rban ONRof less than

8S2-Ci 4 al kyl, -NR8SOR2CF3, - NR8SO2- phenyl

- S( Ohgdab 34 ng}%(lo) Ba Q& K¥dm less(tlg sta%Qefr&Mh m%l; c()ﬁ‘igwe about Smg

2)rCF3 ; Rf mdependent at eachi occurrence

_g( Oie %g C( i O:EJEMQN& é%%las %ce%& % rﬁg%qﬁggﬁ\ﬂv& é)lasma profile
: msg gtg%@lg ea'ﬁag?%‘,z ore %Fég)%l:t é%lgz &S%ng';ﬁn& la lznean ICmax of less than
- Sg OA{%;E? 9%//11111 (]é%%#eﬁ heéﬁw e, gl}ead?%g@)f r mat?zoco%]p%se about 10mg

10- rrerrb red heterocycl e conprising carbon atons and

1- 4 FEIEPYARSRE B %‘Wé&?‘%’&a ) $HeNEDITsaltiheread(anyl an iRyivp plasma profile
i ndependently at each occurrence, H C 6 al kyl, or

- ( CHYPRTsHSRean f Ule- effaore g @beus 3@ ng hisl sad é@teé@l Cinax Of less than
fromO 1, 2, 3, and 4; p, at each occurrence, is

sel edhos 1 mglmloln yet apathep exampde. rihe desage fivmomeyicompiise, about 20mg
is selected fromO 1, 2, 3, and 4; provided that:
whenesvitilepram or mpb,@lzl@lceltllcﬂlbgacctptahlssSaltCtbﬁW&)lﬂIHﬂ ilvivo plasma profile
-CH2O-, and R3 is unsubstituted phenyl, then R11 is

ot h ecomﬂramg-a(ﬂﬁﬂ (A Cndef] iydry thaWab&ut 00 hgﬂ'ﬁﬂa 204 8 nfeh @), of less than
Li is -CH=CH, A is halogen substituted phenyl, and Rl

i s -&Bdae (1syﬁg/lelyl JIn éthaneRapldss 1Rt dQhed o Rl pé&lp)‘llse about 30mg
which is optionally substituted. [002% In a secon

as pegsitaldfim i @ PR mabditienty RBepiibid 4HaRerCAHRAYUAGSvib plasma profile
Formula (1), or stereoisoners, tautomers,

phar mﬂf Gahda¥ Aﬁﬁ’@o ,ﬁffé}mrg R bt 9§(? h%’ ﬁﬁrﬂ?nd Phean C@aé ?f less than

prodrugs t ereof n the scope o I rst asp
wher gi.0s (ﬂ;%{ , mdependently at each occurrence,
phenyl subs |tut ed wth 0-3 R3a and 0-1 R3d napht hyl

substituted w and
1, 2,3, 4- tetraII1 ar onapﬁﬁ% H’ F?F%?dlglel\}\ﬁ’tﬁle ol ~dosage form is
and &fnﬁmﬁ%&d Silce” E‘(%)ané upon 1nge5{%n 1%[ eadpa%eetnte g ogl}i:es a statistically

significant lower Cpax for escitalopram or a pharmaceutically acceptable salt thereof in

the plasma of the patient as compared to an immediate release dosage form containing
the same amount of escitalopram or pharmaceutically acceptable salt thereof. Moreover,

the dosage form may also provide bioavailability (AUC) of escitalopram that is

-12-



conprising: carbon atons and 1-4 heteroatons sel ected
fromN O and S(Op, wherein said heterocycle is
weumsnisui ed with 0-3 R3a and 0-1 R3 ; R4 is, PCT/US2006/062064
i ndependently at each occurrence, H, Me, Et, Pr, F,
a, Br, I, OCF3, CF3, CN, N2, -(CH2)rOH, -(CH2>C(O CR
a ORa, SRa, -C(ORa, -C(OOR a -NR7R8, -(CH2>NH2,
-NR8(CH2)rC(O OR a, -(CH2)rC(O NRBR9 , -NRBC(OR ,
-NR8C(O) ORc, -NRBC(O) NRBR9, -S(O pNR R9, -NR8S(O pR
or -S(O2R; and R11 is G- 4 haloal kyl, -CH2C(O NR
8R9, -CH2CH2C(O NR8R9, -CH2C(O R a, -CH2CH2C(O) Ra
subs@pdiy@uoRalgnt to CrMe CHRACIONSkAte rel@ise Gabkt kyhtaising she taueefdrm
with 0-2 Rilc , C2-6 al kenyl substituted with 0-2 R I a
of esciGloBam [sinyitayly admimistarediored aey.h 0-2 Rl a |,
-(CH. 2hr C3. 10 carbocycl e substituted with 0-3 R Ib
or - ( CHZ¥8} 5-Prdferal§- the pbaere dioket o kCA en@angiyi foirdation,
carbon atons and 1-4 heteroatons selected fromN, O
i.e.aomly Sf)rpsteritigeones B dspisrelpditedrto Py®iide the patdas ith Withdapeutic
wth 0-3 Rilb . [0027] In a third aspect, the present
efféan\oeart the Rnfivd Glay dOse eDARARN A tHef prERhitahéntioh lis therreduction of
stereoi soners, tautomers, pharnmaceutically acceptable
advefteteSentS 0dsY@ALtES withpripf 8itMesrain BB Ationd tdieRark 16 BH2ARe
of the first aspect wherein: Rl is, independently at
doAgE Bor@f CofT the rﬁf@entFi,nVQtion,BC Arelaleadverfddven pEBduced
Et, NH2, -C(=NH)NH 2, -C(O NH 2, -CH2NH2 or - SO2NH2;
irregecﬁ% of NELPENGRNbloY1eat ASBGEr %Gs%i—lfler 8RitacE s @ac o dosage
3, NO2, - (CH2)rORa, -{CH2)rSRa, - (O ORa. - (O NR 8R
admintsDHRGHA) R incrémmmcreaéi@&ga BMRAAR _
-S(O) pNRBR9, -NR8S2RO, -NR R8, -S(OR, -S(O2R0,C 6
al kyl sygt i tﬁ}ét:&qmg! b Rofde LrB8@meRls, e %ae%iﬂﬁﬁ%ﬁ{i&gprovides

het erocycl'e conpri Sing carbon atons a

corHﬁJ_sgé Qéslagénforﬁlgltﬁa(ﬁ H&%Jera%%edgae %‘Irl]%ﬁesg%&aﬁrﬁ’fﬁﬁ edi Hodified

sald hetérocycle is substitute

bst |
relé'%(lsjé %rglgottn@%t%/ g&%@]ﬁ%gﬁn&@%%te@%?%ﬁsg ﬁc%@ggrréeie t %gmﬁ\ﬁgslfe%] la'{t%{]rlgtsacg\r)e

adj ac ey may er S
inofk 3 ch t h tiached tq f 5- to 7-.
ingRURE b Ao of WBorl P B Bk o i b etehpivaty
acc%tzt%jq% saggtgerg élfg §v ?%eﬁaggawt%] gfgt!_l'i‘g %tﬁ%gﬁ% cl){l% !\éien(t)ﬂis?oqges within

i ndependent | t .each occurrence, phenyl substitute .
ab%p ?‘ﬁ %&t g?‘%‘s \?;O]g’ﬂ’d“?cﬁniry ﬁgg‘e dRshsh ?‘?ﬁﬂ IO FFSE PRYTORYCRLAR: wherein th
. 0-2 a and 0-1 d, 1,2,3, 4- r ahydr onapht hy|
inetigfeal iR PBS it b 4 el 1 Abp b 2 heeoTlpring enty plghe dosage

12- menbered heterocycle substituted with 0-2 R3a and
forgy into ghe use GRIIOBMENLS o7 § het erocycl e is sel ected from

t hi ophene, furan, thjazole, tetrazole, pyridine,

pyr i dond>0lpy The Fompasite dosops fortas may inefusies bealipsier tablets of

2- oxi ndol e, isoindoline, indazole, 7-azaindole,
escihalpRrgn haying Hdpasbtwe GEFaws relpwsa Arpdlesn fiet-eat least two separate

benzi soxazol e, benzoxazol e, qui nazoline, quinoline,
pulses (Rﬁ (FS¢iIqpERan or a pharmaceutically acceptable salt thereof). The number of

pulses released by the dosage form preferably ranges from one to four, more preferably
from one to three, and even more preferably is two. According to one embodiment, the
pulsatile dosage form of the present invention comprises an immediate release pulse

followed by one or more delayed release pulses occurring later in time.
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qui noxal i ne, phthal azi ne, di hydropht hal azi ne,
di hydr oi soqui nol i ne, di hydroqui noli ne,
waledwydrmsaui nol i none, di hydr oi ndol e, PCT/US2006/062064
di hydr obenzi m dazol e, di hydrobenzoxazi ne,
di hydr oqui nazol i ne, di hydroqui noxal i ne, benzot hi azi ne,
benzoxazi ne, tetrahydrobenzazepi ne,
di hydr oazabenzocycl ohept ene, and tetrahydroqui noli ne;
R3a is, independently at each occurrence, =0, F, d,
Br, M, CN, OH Ow, -0C(O (t~Bu), -CH2Owe, CF3, COW,
CO2H, C2Me, -CH2CO2H, -(CH2)2CO2H, - CH2CO2Me,
- CH2COREt , - CHRUOH2 BalBEile relags OkRhnsNiR the esCled2dgi@m is released in one or
- CH2NMe 2, - NHCOWE, - NHCO 2Me, - NHCO 2Et,
- NHCHREHREGER Hach PIHEORving-aRmjque -dNsI@IGQrifilE, Each pulse may be released
- NHCO2(~- Bu), -NHCO2Bn, - NHCO2CH2CH2OMe,
- NHC@R:CH2ReRACHD Ovie i deNTfeR4aHE 3 e n NHSDARICHE 32 @Pdbsage form is
- NHCO2CH2CH20H, - NHCO2CH2CH2NH2 , - NHCO
2 CH2admeihisehedd Thdsypradet@myded aniNbkEOBCH21CHR i Ma), Qyendi &0y released
2CH2CH2C(O) NH 2, - NHC(0) NHCH 2CH2- nof hol i no,

- NHC{f6ox Ittt sra it WChudsaiile, dosdNEIESRGHIZy Pittitiphabe Yélease containing at least
- NHCO2CH2- pyri d- 3-yl, -NHCO 2CH2- pyri d- 2-yl,

- NHC&R:Gidgdifipd pﬁédsﬁfd}nﬂ}a}dbﬁ may N@Qﬁ@({?‘é@lfb attain a combination of release
2CH2- pyrid-4-yl, -NHCORCH2CH2 -pyrid-4-yl, -NHCO

2CH2£akd3 thzmhf@hﬂdablg(i’ %Nﬂ@@p@ﬁ@o o@Ms%M’%mple a portion of the
-NHC(O N( M) 2 , HCS(p

ZCHZQME/SQH bd fe‘lé’éﬁfdbﬁ‘;ﬂﬁzﬁiat ﬁb’ %IRJWeQ @aﬁﬁ %%f?cféﬁﬂ:l)aas@'gf BRltalopram. The
NHSO2 - SO2NH2, - SO2N

- Soz%ﬁ's'\)b%’éz% mcl&g\!'ﬁ'%'or H%E\WEP fmm%%galu_@%eads ie.,

CH2 CO( N- not phol 1 no)
I( ﬁ {Tga{élr? ggg(l())l% NGy part’icm%g;tgi?%ezag%\lhlﬂ 5t dﬁf?érgﬂ@lagd?elé%é foflleN_’Ihe number of
hph and 'the of drugs T i} of about 5 to
cgngéllhgéb?ng@rth b o gk S P 5@%53?%4@%@ R Ak dapcf about 5

stgst o ed;?d&?s ¥ h T&Eﬁlmeéi%l $ s%thSOI ggﬁen %G'E p%%%]ﬁs) can be
?C cu l_‘g&gtg? 5;% ﬂnglé&qti\lfé oF &ﬁﬁ‘%_%n a %@al?\&% exa“@’(l@)dﬁltﬁ@t ldyers of the
1is C.-4 halo

w%@%@@tese%%%%@aw% B%u_gdq?@tn&gﬂ)agncles%lr lé%lg -containing
aﬂzﬁ%%ﬁ %li @n}%g?s%eddo%eﬂﬁr |1Q:to a Slf(%%-éﬁ? légl_g700nvent1onal tabletting

gﬁglslglgéltlg%/ (ér&is%gféh 11%&thﬁwga q\émﬁgglgnze (@_QR%FI dqs%éﬁ%s nrleZyI arl]s% bré%leveloped.

substi t ut ed MA&H dﬂé pheny| substituted

vvi t h 0- 2 R11 ,[ Wﬂ%%ﬂﬂ%%@ﬂ"ﬁ@ﬁl B%t 'Pft eduvith dgsage forms such
% - to 10- nenbered heterocycle

corrp?sl §?Hﬁble & abletat Slchartain AWReplo Pk GHHE-catabRing @losage units.

fromN, O and S&C» wherein said heterocycle is
s ubsrt)llefe{ﬁbg'd aflepsh ty Qf fhe|dgsage units provide different drug release profiles. Each

dosage unit can be a tablet (e.g., compressed or molded), bead, or particle. Suitable

pulsatile systems are described in U.S. Patent Nos. 6,217,904, 6,555,136, 6,793,936,
6,627,223, 6,372,254, 6,730,321, 6,500,457, 4,723,958, 5,840,329, 5,508,040, and
5,472,708 and U.S. Patent Application Publication Nos. US 2003-124196, US 2004-

028729, and US 2003-0133978.
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[0028] In a fourth aspect, the present invention
i ncl udes conpounds of Fornmula (T), or stereoisoners,

wo awromseE, pharmaceutical ly acceptabl e sal ts,PCT/US2006/062064
sol vates, or prodrugs thereof, wherein: Ais
substituted wth 0-1 Rl and 0-3 R2 and sel ected from
C3-7 cycl oal kyl, phenyl, naphthyl,
1,2, 3,4-tetrahydronapht hyl, pyrrolidinyl, pyridyl,
i ndazol yl, indolyl, imdazolyl, furanyl, thienyl,
benzi m dazol yl , benzi soxazol yl, benzot hi azol yl,
benzot hi ophenyl, 3, 4-net hyl enedi oxy- phenyl, oxazol yl,
i soxazol yl, tHb3zoFyl ¢xampiel hicgwoleynhay candinptyoar ohryd tablets. The first
is -CH2CH2-, -CH(NH 2)CH2-, -CH(NHCOWw)CH 2 -,
- CH( NbIEOkt thElchule-msyl Mildaxe edcifalopbun pilisPntially(@diRity following ingestion
-C(Me)=CH, -CC, -CH2ZNH, -CH(CH2CO2H) NH, -CHO ,
- NHNbF the -do63d2 -form, S@ile Ghi2 secofid t#Bekizy thMl @pdile fefeases escitalopram more
i ndependently at each occurrence, F, O, Br, CF3, NH2,
- CH2NbR1y fdlowidd) Mikstion, arfd &) Nptichal 1L Mt ,coiRaprotdRa escitalopram
or C1 6 alkyl substituted with 0-1 R a; R2 is,

i ndeﬁk@éﬂl@'@é‘\t&l)&n@é sw WhifeUihe @gﬁge forfhy with n(ﬁgene%ﬂl joEidde more than
Me, Et, NR7R8, -SR a, - Swve

- O)hQ% t%b lefs, R3ms ekl ur &%5&%@@623ﬁhm t@"scope of the
2NHSO 2Rc, C(O) R 8R , -NHC(O) Rc, CH2NHC( OR

@%ﬁve%’\'tﬂé @1% fr the M’t’qﬁ) iate that the capsule release profile
CH2NHC( O) NHRc, or a 5-7 nenbered heterocycle

subs Lot t r
oy gé[ a@ eW,dZtE‘f otf);()eo [n%ru?ggﬁ %%h%(\rat@%?r{gl es%@ﬁ ths olf each tablet.

%gﬁz %llylan dt rRz[gfé]m %blet@niq atc@%xﬁ%gl v¥1lth tlﬂg Hﬂegﬁ‘&fe lcyn be prepared by

roups are substituents on adj acent

at o OI}t;tht}/onQP%m?rl%t Lﬁ%&uﬁl&g%(? %E)Ie%%q?c&mg@u&ttﬁﬁsaré Qe dll known in the

whi ¢ ey are
het er n
het epl?ax%ﬁ(a)%u% 1 forn u?:'ahm?s 1nc€11us (@%ﬁg{l %ease tﬁglet for example, may be

:Mn? ﬁ %ﬁég dﬁécb ﬁ?fﬁgl}r‘vsos%%b 2}{ I?eulrlll eg &R@ﬁ{% f16te o%lacgtgrty %ag)lettmg press,
;ng g]e%m}_igérr (%h pg%glgrrll 3 oq(%gg n%fﬁndlislfglatfﬁ]&ﬁv@d\l\%&rgﬁrgsswnaor forming a
conpri sin ar.bon atons and 2 heteroato

{ onPiie B exiiufing B D3 Dy fnel ot SHLeE HePEPORy re S#Ogtelengms
substituted with 0-2 R3 a; R3a is, .independently a

each occurrende’] =gVhee p@yeth)é?ne %de @\I coa]qma% wn‘h hydroxypropyl

-OC(O) t-Bu), CH2OMe, CF3,
Icelhtlngo}: g@quq_q@ulowm&le d@_@@@@tes can be much slower than
CH2CH2C02Et -CH2CN, NHZ2 , -CH 2NH2 , - CHZ2NMe ,
- NHCEREmodifiefbarioase rate Npregied EThe SIpCISaES-BCRsBRpSe- W@w marix
Z-Pr)5
( ta)blets that are formed release the drug by mechanism of polymer erosion. Since the
erosion from a hydrophobic matrix is slow, the dissolution rate of the readily soluble
active ingredient is also slow. Lactose, or microcrystalline cellulose may be used as a
filler ingredient to modulate the release rates of the tablet.
[56] When tablets are made by direct compression, the addition of

lubricants may be helpful and is sometimes important to promote powder flow and to

prevent capping of the tablet (the breaking off of a portion of the tablet) when the
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-NHCO 2(Z-Bu)5 - NHCO 2(J- Bu) 5- NHCO2Bn5 - NHCO

2CH2CH20OMVe, - NHCO 2CH2CH2CH2OMWE, - NHCO2CH2CO2H, - NHCO
WQEGH2ZOHBGO2H, - NHCO 2CH2CH2COH, - NHCO2CH2 CH2 NHZPCT/US2006/062064

- NHCO'*-t et r ahydr of uran™-yl, -NHCO 2CH2CH2CH( Me) Ove 5

- NHCO2CH2CH2C(O) NH 2 , - NHC( 0) NHCH 2CH2- nof hol i no,

-NHC( O) NHCH 2- pyrid-4-yl, -NHCO2CH2-pyrid-4-yl,

- NHCO2CHZ2- pyri d- 3-yl, - NHCO2CH2- pyri d- 2-yl ,

- NHCO2CH2- (ri peridin-4-yl), -NHC(O NH

CH2CH2- pyri d-4-yl, -NHCO2CH2CH2 -pyrid-4-yl, -NHCq

2CH2CH2 - ngf hol i no, - CH2ZNHCO 2Me, - NHC( O NHWe,

- NHCP@SN(GNQ) releved. Np@qlcj)lbjﬁ@mszi@c—]g@\magnesium stearate, and hydrogenated

4-[ (1 - car banmoyl - cycl opr opanecar bonyl ) -am no] -, - NHSO

2Me, vegB@RNHE! (pre3aailyiitydrogSERNHGH r@fGlda GhglyceB@RNMGittaric and palmitic

2CH20Me, - CONH2, - CONHMVe, -CON(Me) 2, -C(O NHCH

2 CH2 his). mGHR &Rk 2mbedGéd:- the iyblfiot ROlagnesium stearate. For the 24-hour

- NHCH2CH2( N- nor phol i no), - NR7R. 8,

- NH( tditaserfadmniationd; yHe)magdnkbituRisteazatd profeybly is present in amounts ranging

tetrazol -1-yl, pyrimdin-5-yl, or N-norpholino, or

- ( CHEpin- dboutt (258 mpwhe itetht B e @yetdrablE aBPr dbsuti 5% w/w to about 4%

carbon atons and 1-4 heteroatons selected fromN, O

and H(¥) AdditAeT &icipieatinthy Rl 00108 Ghi@intStableiskdrest, félvder flowability,
wth 0-1 R3 ; alternatively, two of R3a groups | ocat ed

on ag)desBi frighi BfYfand ti@NuccABhdddhct ak@P afeQa@t her with the
atons to which they are attached to forma 5- to

10- menber ed hgber oqy eler ERAPRYihSAtN Gthe faasragerforﬁ{ QH§ cBffrise beads of
1-4 heteroatons selected fromN, O and

wher gichaiggihil Pet HaRktEl Rl 2@ bhadiE b4t lﬁgrel’)\f‘ 'Biéacg c%feﬁg&‘s)antages over
R4 is, independently at each occurrence, H,

gvei\/(é&'lgrgmué%ﬁ%ﬁh??r% %oﬁé%ét:a Q%fj' fglrm&c%,ﬁt ag F@ﬁ&s ads are dose
e o L L
subst I'tut e%lf QE[?%%%Q‘% aﬂ?&%%l&lgl%él i ﬁ%ﬁy ?&lsltﬁ%’s?m{ﬂef b%l mixing one or
g It gm%r }Eﬁé 1; 1b|ea}1<% gﬁ%\; rtef”ﬁt X S0 lfﬁ))%t;ig(t)%trt%d F@V}A %y usmg2 multi-layer
2 h d

{ 8'1&39“%82 e mﬁ%@ﬁeﬁfggﬁﬁﬁ ﬁ@ﬁ a%armo et BgiS}bnms&g piified rlease

S'y?a%iet forpiisio Bt S&re?lg'%)%r‘b’?lfzie it 436 fgtine. One skilled i ar
|, . I i dinyl, Sy

oSSR TR Bl Rl g
indolinyl, i 50| nd n benzi m dazol yl ,
benzBt 05518?%/‘? begy r?ib%’hsazol yl, quinolinyl,
i soqui nol i nyl, tetrahydrqu|noI|ny
t et rahydr oi sodeinol #ipther smhodimentcthe desage formginpay e @.matrix tablet or

| H 2 | 6-benzo[c]thiophenyl ;R Ib is, independently at
eachMaEE epd Aegainipg es‘@talopfand’f a pharmagegticaty aceyptable salt thereof. In a

matrix-controlled release approach, lipophilic substances, e.g., higher alcohols, waxes, or

insoluble thermoplastic materials, are employed. The release is controlled by the rate of
diffusion of the active ingredient into the surrounding medium and, if the matrix itself is

erodible, by the rate of its erosion.
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Oet, -CH2OH, -C(CH3)2gH, -CH2Owe, (Q(z-Pr), OCF3, OCHF2
CN, OPh, OBn, NO2 5NH2, -C(O)R a, -C(0)OR a,

WO GOOPNRIRS, -NRBC(0)R c, -NRBC(O 2R, -S(O PPCTRBSHRO6/062064
-NR8S(O) pRc, -S(OpRc, G 6 alkyl, or -(CH2)T-C3
Ocar bocycl e substituted wth 0-3 Rd ; and alternately,
when two Rl groups are substituents on adjacent atons
they may be taken together with the atons to which
they are attached to forma 5- to 7- nenbered
het er ocycl e conpri sing carbon atons and 1-4
het eroatons selected fromN, O and S(O and
substituted wlfH 0IRcrsposiiQaPGImprising o hyfdréphiEpeatiy, thhmatrix may
present invention includes conmpounds of Forrmula (1),
or sbeecmosahes insohibtedrydrophilip halymers surthi as alckNulose ester, carboxyvinyl
acceptabl e salts, solvates, or prodrugs thereof,
wher esiter; oA abiglis Wb shdthaciydid estek.hOB-cOnfA2t aitl Eelbgiciletuids, the matrix
from R2 is, independently at each occurrence, =0, F
d, Brcombehydoitdd afdevell EbrmikgRhyerdBense DboriSEi polymers, through which
S(n-Pr), SBn, -CH2SMe, SO2Me, NH2 , - CH2NH2, NO2,
CO2 Hyol¢eive the CédNie , actitPNNEERE, diff WdCQBMBermore, lipids, in particular
- CH2NHCQR2Et , - CH2ZNHCO 2 (Z-Pr), -CH2NHCO 2("- Bu

- Q—Qﬁﬁ%ﬂ&ﬁ oxide-ENHQIEH @) BédHdte treGEMERRwel: W@ngmposmons
- CH2NHCONHEt , - CH2ZNHCONH( CH 2) 2CO2 Et, -

- CHZMﬂC&\Ib(néméa 'b? r@ramﬂz@dg NECENBRom rNE@Qz(MEtzhe THRNHR ned of the
2Me, -CH2NHSO 2Et, -CH 2NHSO 2 (n-Pr), -CH2NHSO

2(Z B4 gfgglbgg PrARRR e aeH2NHSO 2Ph, - CH2NHSO
2(4-‘5% C@QNHsoz 2°AVEY. - oeNHSO

2CH2CH2Ph, - O";’INH@@ M%l@asgdof g); 81“% %Mgd sustained

2CH2CH2( 3-d - - CH2ZNHSO 2CH2CHZ(
2(3, f&léibé.r%rﬁﬂﬂahbﬁso%ﬁlz 913 p4‘ fﬁt fJ]NQ FFQ l%) Qw[tl’ng a drug or a drug-

2- oxo-I-pyrro I di nyl

py;aéd?llttarnlglg cpm os)?/tfbr b\%ﬁ% ’cgﬁ{ngztﬁelteljﬂa_l ?/é_lrc? as a polymeric material. When a

I azo

ahfl W ea %o %dv'cﬁ!i'(?e iy 9 )fexeas? %Psaé: ruln S tp aufu%l?l_ pgﬁferred coating

4 (e car riazo

tetr tetr

ecp@éﬁ%%l?é%f% def _b”F areexgot 61@5}55 oY blogiosily st fyftplyzable andior
R3 . »Rhenyl .
subst S R ué 0B B EPPE SUHSE PLfSgpunt of conting

8 g %tghalcgﬁr gosgge {lrgtt %%Qe L0 nagsh%%%ig}eglgtg%?i teltjv%/éee(rjl 1r\{getstpon and drug

substjtuted with 0-2 R3 a and sel ected from

t hi oSiféife, furan thi azol e, tetrazole, pyridine,

pyri di none, rlnlglne pyrrol e, pyrazole, indole

2- oxi ndol e, %]ﬂnd qnfall?lelcom me;tﬁ%aész@r éffectmg release 1nc1ude but are not

I Hindazol e- 3 one, 7-azaindol e, benzofuran

benZJsbighestalosisebmersisush pehydserypropskeehilose. hydroxyethyl cellulose,

benzoxazole qui nazol i ne, qui noline, isoquinoline,
qlmdﬁgﬁ'glfopy]l methyk celb}lﬁSﬁ,amgtélyh éellulose ethyl cellulose, cellulose acetate,

cellulose acetate phthalate, cellulose acetate trimellitate, hydroxypropylmethyl cellulose
phthalate, cellulose ester-ether phthalate, hydroxypropylcellulose phthalate, alkali salts of
cellulose acetate phthalate, alkaline earth salts of cellulose acetate phthalate,
hydroxypropylmethyl cellulose hexahydrophthalate, cellulose acetate

hexahydrophthalate, and carboxymethylcellulose sodium; acrylic acid polymers and
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2H pht hal azi n-1 - one, 2H 3, 4~di hydr opht hal azi n-1 - one,
i H qui nol i n-4-one, 2H qui nolin-2-one,
WQ@B#03/0708dl0 hydr oi soqui nol i n-1-one, 3, 4-di hydr o-FCT/US2006/062064
H qui nol i n- 2-one, |, 3-di hydroi ndol - 2- one,
H benzoxazol - 2- one, 1, 3-di hydrobenzi m dazol - 2- one,
1, 4-di hydro-3 , 1- benzoxazi n- 2- one, 3, 4-di hydro-/
H qui nazol i n-2-one, |, 3-di hydro-qui nazol i ne- 2, 4-di one,
|, 4- di hydr o- qui noxal i ne- 2, 3- di one,
H benzo[ |, 4] t hi azi ne- 3-one, 2H benzo [1, 4] thiazin-3
(4H) -one, 4H 1, 4-benzoxazi n-3 -one,
|, 3, dopblynety pilefedabdy forimed Zeome pemmli@ acidemethacrylic acid, acrylic acid alkyl
l,3,4,5-tetrahydro-1, 3-benzodi azepi n- 2- one,
A di éryeals, omdthidrdico x@d Syt estesnaod yod dike pd.gneopoymeys of acrylic acid,
benzi m dazol - 2- one, 1, 3-di hydrobenzi m dazol - 2- one,
H benzthxazid adld omethyHadgylhieaEal ias -Eideapit, andnalcryl-EZE®), ethyl acrylate,
1,2, 3,4-tetrahydroqui noline; andR4 is, independently
at  eaethyD @RtHaEOREL and/br &Ryl hethBirylatel withFs terf&iner of ethyl acrylate,
CO2Me5 or COREt. [0030] In a sixth aspect, the present
I NV epkihNmehadriid@SandaimethRsntthidediyMtetatrylateOfhldrid® (sold under the
stereoi sonmers, tautomers, pharmaceutically acceptable

sal t gadefifthy Hubfagitp E)atﬁf:lﬂﬁiﬂlyu peférRal @yl polyiafekd abhd@oSulR®s such as

of the flrst aspect wherein: A is phenyl,

2-fi e@yfmhc&nél lf)@nyﬁ@Is MNebtate2- W\@ﬂ}@ﬁeﬁﬂ‘y |phtha1ate vinylacetate
3-ch orop enyl, 2-bromophényl, 3-bronophenyl,

3- methRh ea@b(il ’cogolyﬁgpo?ftﬂ/(p h@idne 3y e hEMAY PESBWmers; and shellac,
3-am nonet hyl pheny am nomnet hyl phenyl ,

2-¢C aﬁlﬁﬁ&ﬁaéa U9 gﬂaﬁﬁaﬁéetyl alcohol, and shellac n-butyl stearate.
2- met hoxycar ony | 'orophenyl ,

2- (N- (et hoxy;[@%boqxlb)nn %Qﬁ)tﬁﬁa%;l] @'i)&ﬁ{kﬁ@ﬁh mod fied release profile

N—(ethoxyc onyl) nomet oro

S SRR SR BIR AR P Sy —
%pﬁeg IP%crl] alrrg:o‘%ﬁtb # {n ROREL, It{]x% |)al’)>let51%2}:3]r vﬁgcp %Vri]yll 1nore or different

enzoxycar ony an1none orophen

H%%Pa%(% IRAR0P'% sREad kRO RN e 5T BT byead et of the fis
or op

isplst g ﬁs%fgﬁgﬁi%ﬁé élflheyi%fewf @?@fdﬁ}éﬂﬂﬁqal@ ‘e ey release
sof e {ivs e Poiged F%E ‘?W) 11, G gﬁbﬁw{ﬂ recognize that
i} ﬁ@?ﬁ&? lili;rg Iegsgﬁﬁstp %‘?‘F? lﬁfgjlsc glggr oeg;gﬁ%l e, can be further coated with

N-gnethylsulfonyl)-an1nonethyl - 5- chlorophenyl
ctive drig which geferates the first pulsé. The tablet may also bé coated with release

_(JJOOU'I"\

n

- (
- (
- (
- (
- (
(
(
-
-(3
- (
(
- (

modifying polymers. Analogously, for encapsulated dosage forms, in which the drug-
containing dosage units are beads or particles, a first fraction of beads or particles is
provided with a specified amount material, a second fraction is provided with more
coating material(s), or different material, to delay release of the active ingredient beyond
that of the first fraction, and subsequent fractions are coated with material(s) to further

delay release of the active ingredient beyond each previous fraction.
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2-(N- (et hyl sul fonyl ) -am nonet hyl ) - 5-chl or ophenyl

2-(N-(n-propyl sul fonyl)-am nonet hyl ) - 5-chl or ophenyl ,
wQ2qoRotassopr opyl sul f onyl ) - am nonet hyl ) - 5- chl or BEITE006/062064

2-(N-(n-pentyl sul fonyl)-am nonet hyl ) - 5- chl or ophenyl ,

2- (N- (phenyl sul fonyl ) - am nonet hyl ) - 5- chl or ophenyl ,

2-((N-(4-net hyl car bonyl am nophenyl ) sul f onyl ) - am nonet h

yl)-5-chl or ophenyl ,

2- (N-(4-chl or obenzyl sul f onyl ) - am nonet hyl ) - 5- chl or ophe

nyl,

2- (N- (phenet hyl sul f onyl ) - am nonet hyl ) - 5- chl or ophenyl , 2

- (N- (2- chl or opélEnetéry Exmipico ylen- tm doorast foyh ) caitagisi fwar Gblets (or,

phenyl ,

2- ( Nara®gotmlyo rterp reeovpts of [dsug-doormpling panticiesret baad)); recfidstotablet, which

phenyl ,

2- ( Neelodses ldhugr saphaielnybiskly falowing iagastiemet thy Hysape folrin) suich that less

ophenyl ,

2- ( Nthas3 adoud 50t diyirug iS exlazsed, -basedl gn- WOV tikigh) obthe M@ rablet. The

ophenyl ,

2- ( NselcOndAtablietyBEHIOH releaeX @E@iatoprayl Sistd Q6wly) foBok i@ MTBdelydn) may then

- 5- chl orophenyl, 3-carbanoyl - phenyl,

2, 4- hidabek@E ehEItel of Be Pndd. fTHEQEBRENYdlymer materials may be determined

2, 5-di chl orophenyl, 3, 5-di chl or ophenyl,

5- chbp ks skl P BREAY by e3a16imr QdigrdhhuRIQRNBRYiles for dosage units

3-chl oro-4- et hyl phenyl ; 2-nethyl -5-chl orophenyl

2- mepaexyt witk BlrRFAPQEANes of vEERR6YatRz Tt BP RO ¥iilled in the art will

2- benzyl oxy- 5- chl or ophenyl ,

g: g?%ﬂﬁe{cﬁaﬁwotﬁistﬁféﬁb%rg%% %ﬁ{/&?t{:nds on the coating materials and polymers used.

g: g;ggz: : E: 8: g[(_iégm %Etgrgﬁtg\%yl, ’the delayed release dosage units, e.g., tablets, beads,

g: Erg{)l{.}ialétit%ﬂ{s,g&% 2? Ikoa—?fhlga d?J ?(%E?l‘% t{(_}% I%]reu%y\?/i’thin a suitable material such as a
g: : H)l%%tfé,g }E g@{)%]:w: éj:l%h%g?%g gtg;élr)mpound. The insoluble plastic matrices may
5- bronp. g4 %/cf 8% _902 %fe(%%ﬁ%%i?ékszi’nn’yp S %%Py@!fl%}{é. "Hydrophilic polymers

2-am no

g: g{lsﬁé-}ll 3{?:1% %%&éﬁgﬁ%%?a{trg){] ?(%Pag B#@’fﬁ(}l release dosage unit include, but are not

2- phenyl car hbanmoyl - 5- chl or ophenyl : : o

2. SBUFEB PR (PR aPRA S ST Gk vl Once the drog is mixed

gl Sl_,ﬂgvis]{l E}iégr{l?tﬁg é]}rragérgi/, lﬁ.gqhﬁg}%/nlgh SRR be compressed into tablets or processed into

2-f1 uqro-6-chl oro- 3- net hyl phenyl ,

2, 6- AAIqyRL BUS R IRPS BHEHST:

, 3-di chl oro- 6- am nophenyl , ) ) )

- di chl or o- 65¥i t TepHByidualo dosaesm gRifpHaRY e provided with colored

henoxy- 5- chl or ophenyl , o _ . ,

kpqupgsomt‘aiaﬁ;y]g}e_ aplqrfsest @F}ﬂ@‘q@[ a tablet, bead, or particle fraction having a

pyrazol-;-ylL-S-chIorophengl, 2- (4-car boxy- pyrazol -
garssponfling slglarathelease profile. For example, a blue coating may be used for the

I
|,2,3-triazol-1-yl)-5-nethyl phenyl,

| inpnegliatg redeass ta]ble;d lgea@-qymauic&;:pﬁmﬁyn,, a red coating may be used for the
l',2,3-triazol -2-yl)-5-chl orophenyl,

| | mzedidunt"rielgassl taliletyhepd Sor phitiole drabéany hnd the like. In this way, errors during
(4-carboxy)-1,2,3-triazol-I-yl]-5-methyl phenyl,
(hamdadoox ydan Be Zadly- avoideiol Tik- ¢olpr 5s dhiratuogh éryyincorporating a
(4- et hoxycarbonyl)- 1,2,3-triazol -

| prabmakbtoratip reeceptable colorant into the coating during coating preparation or
tetrazol -1-yl)-5-net hyl phenyl, 2-(tetrazol -

I

2
2
2
2
2
1
2
2
2
2
2
2
2
1
2
1 ) - 5-chl or ophenyl

, 3
-P
- (
- (
-y
- (
- (
- (
- (
-
-1
-
-y
- (
-y
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2-(tetrazol -5-yl)-5-chl orophenyl,
2-(5-nmethyl -tetrazol -1-yl)-5-chl or ophenyl,

wQ@2qovmetasaxol -1 -yl )-3-fl uoro-5-chl orophenyl , PCT/US2006/062064
2-(tetrazol -1-yl)-3-fluoro-5-nethyl phenyl,
2-(5-methyltetrazol - 1-yl)-5-chl orophenyl
2-(5-trifluoronetliyl-tetrazol-I|-yl)-5-chl orophenyl,
2- (2-t et rahydr of uranyl - net hoxy) - 5- chl or ophenyl ,
3, 4- et hyl enedi oxy- phenyl, cycl opentyl,
2-oxo-| -pyrrolidinyl, 2-furanyl, 2-thienyl, 3-thienyl,
5-chl oro- 2-t hi enyl , 5-chl oro- 3-t hi enyl ,
2, 5-stil@thg e Toldnine mydy He kittied aambay lor sPatheticd Maoirall colorants include
4-im dazolyl, 3-chloro-5-isoxazolyl, 4-pyridyl,
3- f Ipi@hddtsugly id dhydroph2(l] anktenex def-catvkane patiyig imtigo; yotin, hesperidin,
1-indolyl, 3-indolyl, 2-benzimdazolyl,
6-c r!fgi%@iﬁ?&hlﬁhfﬂléjﬂi@ land 6 6l-dibromoindigo. Synthetic colorants are dyes, including
2- met hyl - 6- cMor obenzof hi azol - 4-yl
or 2, BmdhGht @k%bﬁﬂzlﬁﬁieic%%@su&r W nitrbdo dyes, K@ @lk; azo dyes, oxazines,
-CH=CH, -C(Me)=CH, -CC, -CHZNH, -CH2O, -NHNH,
- Sc'ﬂgihzinés,s%gﬂgroné%r xaffiblees; ifBedid, dn glod@ntdcydiads, rosanilines,
each occurrence, phenyl, 3-biphenyl, 4-biphenyl,

3- am QRN Yhinottie & EROBARBK! o d igment could be incorporated during
3-Ngh-dﬁﬁgtﬁfﬁgﬁfnophenyl? 4?pﬁgﬁgQ%%henyl, P

4-b 4. G- hut oxymet hyl ) - phenyl
4-n§?ﬁ%#§é¥?§%€¥% 3§§§%ﬂé%3cyanophenyl, 4- cyanophenyl ,

3-fl uorophenyl|g. 4- - ndividual tablet in th
4-chl or ophenyte,ﬂ S%JF gﬁ%agﬁgﬁa{ablﬁgb@%lﬁg%ﬁgﬁﬁ mndividual ablet in fhe

3- hyd nh . 4 - .
Y %s%i R ﬁgoﬂ%a]llly in t_h?%%%g §§ ) gﬁ%(% {ng%o %ﬂlp%fylﬂg,eﬂ?é%rably in the range

3- metho yp

g: E: raCIffLa )g(go}:) gﬁ% FX laﬁtqug gp% (’gng ;)Cf;]lrg :,]syll%g LOHR! J}Ly \L&/Hpﬁﬁ}@ciate that weight of
3- . | | . 4- h b |.ph . o
3- ggt}i@gé %g@ rl?@?%ﬂ%ﬂ@%”g aﬂgvgabgg%ixc%)%l?e% ;‘3‘?‘% ﬁé)ﬁgsls sagcltmn. The individual

g: gf%@g% gﬁ%? %ﬁ%&fg‘?hg \#{z’rﬁrgﬁwﬂ means. A preferred method for forming tablets
4- et hoxycar bonyl net hyl phenyl _ ..
4- et &Ry Eab B é?rﬁli}%ﬁ??_@rfi} agpovsletedy BRI PG fnlar diug-containing
2: gﬁqrq%gjgg i{g}g mﬁrﬂg[%%n@%ggg QV?t?ly(il uertltlg ,ytLiﬁge?sr,] Billlb’ricants, disintegrants,
4- et hyl am nocar bonyl phenyl , : d
4- di orearpRft. apihedike KE%‘PF}‘F%%%% AP R0, berenred; B gy plation or dry-
3- et hyl car bonyl am nophenyl , L
4- regARHIion HEIFREsaT TABIST &PRY ] also be molded rather than compressed, starting with
4- met hoxycar bonyl am nophenyl, 4-ami nosul f onyl phenyl, _
3- mea piss maferaldoatiniegh aripble waterfaluble| labricarin PrugnioRtgining particles
2, 4-di fl uorophenyl, 3-fluoro-4-cyanophenyl, o .
4- am)lrhgacg-mea'rm&ym)ﬁgﬁﬁ,by conventional means, such as with a fluid dispersion.
4- am no- 3- net hoxycar bonyl phenyl, 2, 4-di chl or ophenyl,
3- cyano- 5- f | ud@lphEpyientichat Feating priocedurerassly¢qytpatpp may be used to
3- car boxy- 4-cyanophenyl , 3-phenyl - 4- car banoyl phenyl ,
4- ( 2ecakihe ddsape prits| elg.nthp-dplzeroptajningiablets] beadsy pr particles. For example, a
t hi en-2-yl, 4-methoxycarbonyl -t hi azol - 2-yl,
4- c addiayn ydleakd c@rzing e@npdsitioh nlogrie yapplipd asiok a4osting pan, an airless spray
5- phenyl - oxazol - 2-yl, 5-carbanoyl -thi en-2-yl,

technique, or fluidized bed coating equipment. Materials, equipment and processes for

preparing tablets, beads, drug particles, and delayed release dosage forms are described

in Pharmaceutical Dosage Forms: Tablets, eds. Lieberman et al. (New York: Marcel
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5-car boxy-thien-2~yl, pyrid-2-yl, pyrid-3-yl,

pyrid-4-yl, 6-am no-pyrid-3-yl, benzim dazol-2-yl,
W@200e0msxy - pyri d-3-yl, |-nmethyl-benzi m dazol - 2PgT/1S2006/062064

benzoxazol - 2-yl, benzot hi azol - 2-yl,

3- am no- benzi soxazol - 6-yl, 3-am no-benzi soxazol -5-yl,

i ndazol -5-yl, indazol-6-yl,

3-am no-indazol - 5-yl, 263- hydr oxy-i ndazol - 5-yl

3-am no-indazol - 6-yl, 3-am no- 1-nethyl-indazol-6-yl,

3-am no-4-fl uoro-indazol - 6-yl,

3-am no-5-fl uoro-indazol - 6-yl,

3- anDaldke?,-Ih¢. LtA8Y), iand Ansdl -e6aly, [IPharmaceutical Dosage Forms and Drug Delivery

4-i m no- 3, 4-di hydr o- 2H pht hal azi n-1 -on-7-yl ,

3- ( 58sedmasBEg) (Madive Pyl Williams & Wilkins, 1995).

2, 3-di hydro-isoi ndol -1 -on-6-yl, quinolin-5-yl,

qui nol i n-6-yl ,[6&Jui OPkibikl Goplponen&Ofitebdd®lih Nhdindividual drug-containing

2Hi soqui nol i n-1-o0on-6-yl, 2,4-diam noqui nazolin-7-yl,

4- NHadosapd GamOhtlade! byt are 2oRAmit&d td, C &) BgiablsyluBtica@RC fisintegrants,

occurrence, H M, F, Br, d, CR3, COQ2H, Cq 2Me, or

CU2 Ettabiinds, Bidoxi @ni¥RhdickantsDNadd BRYing agenbUt Y1

neopentyl, cycl ohexyl nethyl, carboxynethyl,

benzyl am nocarfgony Icgtubis (also referred to as "fillers") are typically included to
N- phenet hyl am nocar bonyl et hyl ,

N- be g sd\NnaBiiR Yk 8 HoRe SR ERLIY&IdAY dize is provided for compression. Suitable
N-[ (pyridin-2-yl)nethyl]am nocarbonyl et hyl,

N- ( éﬂdﬁtsh}{ézlﬁ%e{, %gﬂ' aﬁ; ﬁatyﬁr)n%t tbyﬁlﬁmck%%gmm dihydrate, calcium sulfate,

N-(thiazol - 2- t ) am nocar bonyl et'h

N LS BIELD OISR LIBAY) g HBRH boes sars
4-1| AV e l 13- 2
Fiﬁ&g%g%%, U%Eu@$ﬁ5 OQI%H& a: ta;\l);_, g?%h%%s‘?ﬁﬁ c}éhulose, powdered sugar,

4- chlor ronobenzy enzyl
4- br onpben2yl . 3-car boxybenzyl, 3-carbanoyl benzyl,
3. (BT ROTEAPBES oy ) - penzyl

3-(N-et hyl car y%%- enzyl, 3- (N, N:-di met hyl car banqmyl ) -
benzyl, 3-tet ﬁZ@gl 113‘% nf%/ﬁ ,useig Rt HiA3e FOyTeve QUARES /1o o tablet
nzyl , 4-meth

3- hyl | | | . . .
3 U GRS, RBRRUYTe, Cat § A dSPeie CRgH s fpmpression. Suitable
g: ﬁ%?@%:ﬁ%%lﬂs %C%%P@Eé?é lt’llIéieﬁ&ngglg Z!%lgi}gmg corn starch and pre-

4- et hoxyben2yl ,  3-di fl uor onet hoxybenzyl ,

2- t r BB ADX PRatD  Tusars (neluding ofugseat: HduGPEfe gy irose, lactose and
2- phenoxybenzyl, 3-phenoxyben2yl, 2-ben2yl oxybenzyl, .

3. be?@W‘@)«yB@ﬁ%ﬂ?mﬁ 2hEply YV &sE5Dh éxﬁgl;,ql’ and “synthétic guis, e.g., acacia,
4- phenyl car bonyl benzyl , S-nethoxycarbonylbenzgl )

3- nefrpg;\p@g}p,@gﬁwnaqlgmpée, @g}yzlyyl;pyrrohdone, celluloses, an \feegum, and synthetic
2- phenyl car bonyl am no- benzyl , )

2. beg(zlyqn@ar :ﬂ,l@hyqs apﬁlmetb@ﬁ}ﬂ@;tps, and polyvinylpyrrolidone (PVP), and mixtures
3- benzyl car bonyl am no- benzyl

3- (b&weedl - met hyl - ami no) - benzyl ,

3- (2- phenyl et hyl ) car bonyl am no- benzyl ,

2- phenyl sul f orfyllanilpbridaats 2yé used to facilitate tablet manufacture. Examples of
3- phenyl sul f onyl am no- benzyl

3- [ Nsugbleyibriamh érjidantu essutot dimytedl +d) emgyésium stearate, calcium stearate,
3- [ benzenesul f onyl - met hyl - am no] - benzyl ,

3- i sekaricy hadi plycaylbbehehatbenrly polyethylene glycol. Preferably, a dosage unit
3-t-butyl carbonyl anm no- benzyl ,

3- i so@edihy hanmhovecibapybxibarryl, wt. % (relative to dosage unit weight) of

lubricant.
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3- (2- et hyl phenyl ) car banoyl - benzyl ,
3- (3-net hyl phenyl ) car banoyl - benzyl ,
wa2qpz/omsehyl phenyl ) car banoyl - benzyl PCT/US2006/062064
3- (4-f hi orophenyl ) car banoyl - benzyl
3- (1- napht hyl ) car banoy | - ben2y1,
3- benzyl car banoyl - benzyl ,
3- (4-chl or ophenyl ) net hyl car banoyl - benzyl ,

<oo—oooo'

3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
3-
1-
1-
1-
3-
3-
3-
3-
3-
h+
3-
3-
3-
3-
3-
3-

4- et hoxyphenyl ) et hyl car banoyl - benzyl ,

2- phenyl et hyl ) car banoyl - benzyl ,

2- (4-nethoxypheny|)ethyl]carbannyl-benzyl,

2- ( 2- chl or dpBlenyigigtdryhty caebaswdy lte bfarifiake, tablet disintegration or
2- (3-chl or ophenyl ) et hyl ] car banoyl - benzyl ,

2 frdakui! eftapiizriyikiaion] ghijabkr disitegtanBeinzylle, but are not limited to,
nmet hyl - (pyri di n-2-yl et hyl )] car banoyl - benzyl

3stpleRery tlpysopaliu)osé Higim,ydums edd@sglinked polymers; and mixtures thereof.

et hyl - met hyl - car banoyl ) - benzyl ,

I sopropyl - mesihy ISufadtdasmealy) b %ﬁﬁ)ﬁic, cationic, amphoteric or nonionic
I sobut yl - net hyl - car banoyl ) - benzyl ,

meirhé apengbnts HuRasTe Yhibnib @ﬁhﬁdtants 1nc1ude but are not limited to, those
(et hyl - ( 3- net hyl phenyl ) - car banoyl | - enzyl,

Medrithing 4afBRk e P REFOAht:- SR RAIRY idns - REBEMEd with cations such as

enzyl - met hyl - car banoyl ) - benzyl ,

b
g Sodedth 05 RREDAY AN 2R dIWm G556 b@@l@y Ldiab8 @Eﬂﬂictants include, but are not

4- chl'or obenzyl) - met hyl - carbanDyI]-benzy ,

MRibyd t9hﬁ)‘ﬁgt Q- &ﬁf*@ﬁiﬁ}ﬂat)el l’ ar 1 sul onates such as sodium
et hyl - phenyf- car barmoyl) - benzyl, 3 (p!

| Qﬁfepﬁgé/r{z%neb tesﬁ:%kdy"l p@gﬂ# 5?%&§H_19dt£ sPch as sodium bis-(2-

Icarbony ) - benzy qui ho

( gtﬁ%e%ﬁ)f)l E)lﬂ of %%%Xt nﬁ a][kylcsg%f%tes su«fh] as sod1um lauryl sulfate.

ﬁo?ﬁhglouxx ﬁb@ll c ar ledl ;ﬁe(iﬁ)le S )alsg %‘n@/m ‘minor anounts of nontoxic

n&@f‘%}{@ ) ’Pﬁar%leﬁs Elll(}fh;) QQ’ lvgettpn%n 01y emulsifying agents, pH buffenng agents,

%Wgﬁ?ﬁg%hgfgﬁgf¥lbenzyl
%‘Zﬁéi ﬂ'on' L O rinted, R TRD B Useitgridual g tablts, beads or

(
(
hydr ox rrol.i | car bon benzy

E al%é ylg¥ @ﬁwwgﬁwedawg%lﬂwc}os%ﬁ;@wle The capsule material
[(2 h drox¥ethﬁl) met hyl - carbannyl]-benz
hy
-(

- [

(
(
[
[
[
[
[
(
(
(i
(
(
[
[
(
[
[
[
(
y
y
yl
[
(
(
(
[ (

hy df8% e of S?ﬁt’c%{’ldbﬁn‘wl) eoé}?p‘rgﬂmted b}¥ thosé:3 sl(clﬁed in the art of
4- hydroxaplperldln 1- glcarbonyl) benzyl ,

PRI REYTLTE SHFICaNTYRISI U PRyeRTises A tﬁsrglwéawﬁ@hyﬂl}lm@eqwiyand water
3-(4- et hyl -pi perazin-|-ylcarb %X - benzy

[ 3sqpbloeompaenehAuslphelatisy plakshi en ¢ellp éap@&wﬁ]camhznatenal is

2- phenyl - benzyl ,
gelatin. The capsules are preferably sealed, such as with gelatin bands. See, e.g.,

Remington: The Science and Practice of Pharmacy, 20" Edition (Easton, Pa.: Mack

Publishing Co., 2000), which describes materials and methods for preparing encapsulated
pharmaceuticals designed to dissolve shortly after ingestion.
[76] According to some embodiments, the present invention provides

oral dosage forms comprising a plurality of beads, each bead comprising a core having a
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3- phenyl - benzyl, 4-phenyl -benzyl, 3-phenethyl -benzyl,
benzyl oxynet hyl , benzyl t hi onet hyl, 1-napht hyl net hyl ,
wQ@20maprhsiy | met hyl , thiazol - 4-yl net hyl PCT/US2006/062064

pyrid-2-yl et hyl, pyrid-3-ylnethyl, pyrid-4-ylnethyl,
| - benzyl -i m dazol - 4-yl met hyl , benzot hi azol - 2-yl net hyl
3-[(2, 6-di net hyl nor phol i n-4-yl carbonyl ) - benzyl ,
(benzyl oxycar bonyl ) met hyl ,
(1 -nmethyl pyrazol - 3-yl ) net hyl ,
(1- net hyl pyrazol - 4-yl ) net hyl ,
(1-net hyl pyrazol - 5-yl ) net hyl,
( 3- néiappicp fremabputsl i teratdwy 11000 um; an active ingredient comprising about 2 to
(1- et hyl pyrazol - 4-yl ) net hyl,

- nalpud pY Inygyaseiteddprata pi } m:harm}tqutically acceptable salt thereof; and a modified
(1 -1 sopropyl pyrazol - 4-yl) net hyl
1- et mldapy caztimg:- hyteivetieybdral doqaye damh hherat diydolution rate of the active
(4-chl or o- 3- net hyl - 5- pyrazol yl ) met hyl ,
(4- chigedient pb alshund0 by to- Bopy B@% okiyHin ety hours to about 24 hours; and
(4-chl oro-1, 3-di net hyl -5-pyrazol yl) net hyl ,
( 4- chhatio- the nietdy| fotn Préades! anl ;nnEvH iasma profile comprising an in vivo
[ 1- (4- met hoxybenzyl ) - pyrazol - 3-yl ] et hyl ,

(1, Speime tohofllPeoapading ay BTV of less than about 30 ng/ml. In a further
(1, 3-di net hyl pyrazol -5-yl ) net hyl ,

[ 1 - ( émbRtitenty e Hyd g - forniehildyide F&Mrlﬁzx@\lo Pndthd PRI bomprising a mean
(3-trifluoronethyl pyrazol -5-yl) net hyl

LI[(AlmgtQ@ﬁmggﬁgyg}x@%dﬁgﬂﬂhyoronethyIpyrazol-5-y|]net

y
Lé et Ey'c . TP oKy SRl 'e}nbpiﬁﬁl%ggyp% "4 dT5h O byidel dotymer may

(1 - m?:f'uﬁ 1@ q{opqﬁ%d) topg{h?légl qlﬁsﬁe (ltS v e%als?e\’%, methacrylate (Eudragit®),

5 oxycar bon
h h h | © .
T ———
nor pfho hmﬁr(t§)|téaﬂ§‘2%§? ﬁ%%tfﬂ%?} }llla%’ ?Fhé?fgtl Xted on the release

hol i n

N ( §°§1®¥ﬂ%P03 fid ?W"?Q&%%lme)w%ﬁ?%% B ISRk ot limited to
2-h -
1 yfggﬁﬂ%@wﬁ@?ﬂyﬁl’é B Er ey R BORFERSEOR. Eudragit® E 125,

carbonyl pi pegazin-1-yl car bonyl net hyl,
rr %F‘%{’%ﬁ -5 9, %51{%% WEmBRGpfxtures thereof.

py

2- nethoxypyrrolldln | -yl carbonylnetliyl, aziridin-1

-yl car bonyi me ?]%] According to othef embodiments, the present invention provides
[3-(4- neth phenoxy) azetidi n- I-yk}carbonylnethyl

2. hy%a égqqg}rwq%m WWbea s, wherein each bead comprises: a first
2- met hoxyet hyl am nocar bonyl net hyl,

2- et %gy@mquegﬁqqmmgo mqoma@qmqusmg about 500 to about 800 mg sugar per
bi s(2- met hoxyet hyl ) am nocar bonyl et hyl ,

4- di gemhg éﬁﬂdn@bwtr%ﬂ imgi o ahouy| HQr e nsskitaderyth, or a pharmaceutically
(3-phenyl -pyrrolidin-I|-yl)carbonyl net hyl,

( 3, 3aadentabtldrsalt-theérpefipedigrand ofjhepd andom fiysk ;relbfhuyt gomprising about 20 mg to
[2-(4-pyridyl)-pyrrolidin- 1-yl]carbonyl nethyl,

4- c hitonoftheg pEagramed dedb ayhatifiddytlease coating comprising about 50 to about

300 mg per gram of bead; a second drug component comprising about 50 mg to about
150 mg escitalopram or a pharmaceutically acceptable salt thereof per gram of bead and

a second polymer comprising about 5 mg to about 50 mg per gram of bead; and
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3-chl or ophenyl car bonyl net hyl , N-net hyl -
N- benzyl am nocar bonyl net hyl ,

we yoromsapyl an nocar bonyl net hyl , PCT/US2006/062064
cycl opropyl nmet hyl am nocar bonyl net hyl ,
cycl opentyl am nocar bonyl net hyl , (
r *- phenyl cycl opr opyt yam nocar bonyl net hyl, N
N- di net hyl am noet hyl am nocar bonyl net hyl ,
-((pyridin-2-yl)nmethyl)-am nocar bonyl net hyl,
N-((pyridin-3-yl)nethyl)-am nocarbonyl net hyl,
N-((pyridin-4-yl)methyl)-am nocar bonyl net hyl ,
N- ( ( pptiandilyy-22 top | Qoatitpy tommisingod@nt 6 nyd metbydt ,25Nng per gram of bead,
- 0XO0- |
- di hytlerejmythe ciahdoSagel fhrehdwyd Jissalitiow e dfahy haret inghediepfoflabout 70%
-di oxo-1 16 -thionorpholin-4-yl)carbonyl net hyl,
(t hi enaboptBOKG Witkin bJut ambaws yd amtivA hours.
N-(tert-butoxycarbonyl)- 1Hindol -3 -yl nethyl,
| H i ndol - 3-yl megihylin arex@nhl@x emBodimetththe Fist ldkreZcomponent comprises
| 6- benzo[ c] t hi ophen-5-yl nethyl, 4,4,4-trifl uorobutyl,
cycl @Qb%ﬂ@’(slhyaboﬁt@mdﬂg Qi) @Wé@ﬁ%@ﬂe&@t Mlis 105 mg escitalopram

4- oxo- cycl ohexyl net hyl ,

2= (1 0RO PHC AR BTHAThROME I polyAied BomBieRbout 37 mg hydro 1
(1,3-dihy ro£?20|ndol 2- yI)caﬁ%gﬁilnet (4mgce;n% 4 rXYm@py

r hy e1Ri1osd éﬁ 7 QL7 RitRad:- %E)IE&TMYQI&EQ Qbﬂtmg comprises about 163 mg
(4 (2- N, N-di et’hyl ani noet hyl') - perhy dro-1, 4-di azepi n-

}’ L%{%@%Q%B@l 1 F%Izrg y(%f’r llaeéls | thg[ s7ec%nd1 d1bug component comprises about 105 mg

6571  E16R ) i IOR LB s s o 21
( gc#g)ﬁé%ﬁ)? pe?lﬁl}{(ls%éerh%/r A %e%i GY& h%[tgp %ﬂdﬁ%%ﬁﬂﬁse@ about 17 mg

ar bon

dr o- gég %%%mﬁﬁect |n 2 ylcarbonyl)nethyl [ 0031]

In a e present invention i ncl udes

fgﬁg#g?: of Z[S(%]Hm'l f"é gl)glg C%o sgltgg g%)t 8(%{%%1'1% at:i].'? éJrésent invention provides
fS |0|r \S/,? tpgélﬁ%t&at ﬁﬂléc? ! o Sor t@ﬂl%?ero éhectfﬁ\émgﬁt,%bﬁgt %resncl: ° c()er e(})(aflmlglre] the present
3- bronmophen hy 3- net hox hen

> o SVEItB DGR g GG 5 { PG ARy 2 M escitalopram or @
5- bropo- 2-fl uogro henyl 3-chl org-2-fl uorop hen

2- mePhArRassuteally - acoRRiRlP | sal_ fheterb apd sproyide oi“b p‘ﬁ ekiyp plasma profile
2-met hyl t hi o- 5- chl or ophenyl ,

2- et AR ameam WW@WP than about 6 hours; a mean Cmax of less than about 2
2-pro§ylth|o 5- chlorophenyl

2- be AL g 1mar W ioerh areyd thapahent 6lnss/mhl or opheny! |
2-an1nonethy|-5 - chl or ophenyl

2, 6-di f1 uor o- 383het hy lofhae n)ydmples, the present invention provides drug capsules
2-chl oro- 6-fl uor o- 3- net hyl phenyl ,

2- f | that tncBude hba d-18g awithippraineonyd plriBacditidaillp mcceBtablalsalt thereof and
phenyl, 2,3-dichl oro-6-nitrophenyl,

5- chpowgle 3n ihvienylasmBpréfilkebhpt neaimexy Pinenyd more than about 6 hours; a
2- met hoxycar bonyl - 5- chl or ophenyl ,

6- chhekrOLaAz offleskad@ah abouy U ng/ml; and a mean AUCy.., of more than about 120 ng
2-(1,2,3-triazol -1-yl)-5-nethyl phenyl ,

-(1h%ﬂ3 triazol - 1-yl)-5-chl orophenyl, 2-(I

,2,4-triazol -1-yl)-5-chl orophenyl ,

[82] In other examples, the present invention provides drug capsules

that include about 5 mg escitalopram or a pharmaceutically acceptable salt thereof and
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2-(1 ,2,3-triazol-2-yl)-5-chl orophenyl,

2-[(4-carboxy)- 1,2,3 -triazol-1-yl]-5-chl orophenyl,
WQ@2(0(470880 boxy) - 1,2,3 -triazol-1-yl]-5-nethyl ptiENy1006/062064

2-[ (4-ethoxycarbonyl)- 1,2,3

-triazol -1-yl]-5-chl orophenyl,

2-(tetrazol -1-yl)-5-net hyl phenyl,

2-(tetrazol -1-yl)-5-chl orophenyl,

2-(tetrazol-1-yl)-3-fluoro-5-chl orophenyl,

2-(tetrazol-1-yl)-3-fluoro-5-netliylplienyl, or

2-(5-nethyltetrazol - 1-yl)-5-chlorophenyl; Li is

- CH2@biRide an BHHCH3sa@idfly c@hbrising@Ga@ean Tmax-ofHRNE#han ®But 6 hours; a

i's, independently at each occurrence, MODI FI ED AND

PUL SAddnl EmBELHASEh2HARMACEE i ;CGAd aRGEMAAT] O)SmGEe than about 150 ng

ESCI TALOPRAM CROSS- REFERENCE TO RELATED APPLI CATI ONS

[ O1] /i $n 9EHRIthes RkdrRPless kiR FBseR inQértioN 5 432 Adpids- that include
119, to U. g PrOV|;%%%aI Aggflcgtlo% §g??§ vilad ok e

60/ 7':§Qu§f01m£ %&cﬁgloﬁﬁﬁfdm%aéﬁceﬁggﬁf ackdabil sﬁﬁ'tl‘ib?éb"f 8nPfrovide an in

which is hereby incorporated by reference inits

enti ;64 }asriﬂ Flloﬁle%mwgné INYEEN il [oggllore-rtﬂ%l aﬁfoﬁ?@ﬁ&urs a mean Cmax

|nvent| nrelates to nodified and pulsatile rel ease

phar s%t%hén ?rJoutT d‘H%/ﬁﬁ J 8BS RlanSSGH tjhﬁ%%%ﬁﬁ%o%tgﬁg)ng b/ml. In

use rea central nervous system

S'eS?é & Sl tﬁ%g e“goﬁ%%g%ﬂ";?fpg{"g} st e} Bfhoinde abou 20 mg
P Rt B T R
di sorder and panic dlsordegg BACKGROUND OF T

| NVERIPHLENPORpIFing ) TBeat; (aas g bt abeii 30 ek ﬁﬁ‘? Binteap $UCo- of

(hereinafter called SSRIs), such as racem c cital opram

and @t thal ahertAR0 nedyrel. Betidrather pramplesh i pessent invention provides drug
therapeutics in the treatnment of depression primarily

due tapsWempbiri vrludd Rbeud) mpufratprlotranpon # ipbyralapeutically acceptable salt
anti depressants and nonoani ne oxi dase inhibitors

( MAOhsieof 8E8RIrevideandt iviyn plrymp peffils compgising @ nrean Gk ef lgs than about
the neurotransmtter serotonin (5-hydroxytryptam ne,

5- HT}0 hy/mitend e neeh AFCRL, of mosiBasabo¥tO08 ng dsuil t |

serotonin persists in the synaptic gap and has the

chance to stinedjat ActREaPLO behePEmbRTNPHtENhe GRI¢ invetdn provides
Escitalopramis the S-enantionmer of citalopramand has

t he fheihb@\binNgeasihg Bolidhiesuffefhg Meinhadsdvetse RVETR Qﬁ‘d)dggt on by treatment
escital opram are disclosed in, for exanple, US

Pat efith N@S antitRpreddnt/ ddnAREEL 5{5@ a8zl DhRE rtﬁe{d @N@dsage form
Publ i cati on Nos. WD 03/000672, WO 03%006449 WO

03/ OkBfding POLNE: 2904¢ @83 ABfram or a pharmaceutically acceptable salt thereof

(preferably, escitalopram oxalate). Examples of such adverse events include, but are not
limited to, nausea, insomnia, somnolence, increased sweating, fatigue, or a combination
thereof. The method includes (a) discontinuing treatment with the antidepressant; and (b)
treating the patient with a pulsatile dosage form of the present invention. According to
one embodiment, the antidepressant is an immediate release dosage form, preferably an

immediate release escitalopram oxalate dosage form.
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[06] International Publication Nos. WO 01/03694 and WO
02/ 087566 di scl ose the use of escitalopramin the
wo e@aonsmi of various nmental disorders includi PQI/IS3006/062064
depressive di sorder, generalized anxi ety disorder,
soci al anxiety disorder, post traumatic stress
di sorder, panic attacks, acute stress disorder, eating
di sorders (such as bulima, anorexia, and obesity),
phobi as, dysthym a, prenenstrual syndrone, cognitive
di sorders, inpulse control disorders, attention
deficit hyperactivity disorder, and drug abuse.
I nt er nati onal [&tbl Acedriling thlothe\EmDAdiNB8MS,6ffie plesent invention provides
di scl oses the use of escitalopramfor the treatnent of
pat i erthedsfop trixaing pha¢dteshfiering &smaeghal dysfuictib@brought on by treatment
treatnment with a conventional SSRI, in particular
pat i @fthSanMahtepRiant deRingsstd/en i dodage forh wtHeaiBan a dosage form
failed to respond to initial treatment with a
conv edtidiging lpueBk relbf3d lesdi@piaal 6Pk pREMatudtAlyl Scceptable salt thereof
currently marketed in the United States as Lexapro(r)

for therefabRatsoRNbprath oRERL@Y, Ei@]ﬁEI% f 368h k@A 8@ include, but are
generalized anxi ety disorder. Lexapro(r) is available

i N Spotlfhit@nd, 89&[&1&5&'&&@&,09[{&%83&[&1%9&/@4 BeckRsRPBfdo. The method
(IR) tablets (as an oxal ate salt) and as sol utions.

Esci {RlQey gg}ﬁ@ﬁﬁltiﬁﬁiﬁ? BRERnSTHAE %Q&epfe@ﬁﬁé And"Bb) treating the patient

strength. [ Side effects associated wt

esci (Vﬂ;h%gﬁﬁgﬁﬂ: aﬁéagg Fc%rﬁ%fﬁ%apreégn i PERkiBn, &9%@5%@ bffe embodiment, the

i ncreased sweating, fatigue, sexual dysfunction

(L nehatieng ekl abigp ALsoO AN AT thase A0,
eS80 ks Aol P RN G R proves
17( 5}1{6?1%§- §P éeatggvaeC&ggcﬁgot (?eqr i1t1 gatatier?tqil(l 193' &Reof b administering an
concentrati ons or |1 nmedi atre rel Se eSCcCl Fal opr amyare

\rMe?ﬁQ %&iv%iaﬁ@? tS?P %1%83%% ?@S/lgﬁ ?z ?rleé)e%é%!}vlgr?t?&{ %ot the patient. CNS

Psychi at.r 003, .64 (s | .. 18):14-19, the results of.
e 7 e iy o edat BBk mecbise dadton g bbbl ugy inctuce, bu
rel ease fornuj ati ons of anti depressants were c red . ,
g T R Aigerer a?rﬁﬁﬁlaffds%ﬁm s otpetal anxiety
The uégor noted that while "npre stable . ) o
phar a‘é K% REY| APt PSS dpEit abeestile oYV gisorlffe panic disorder
IOM/?ccunrence of nausea with sone contrgll ed-rel ease, )
newe FPGRTIPg 81 aKagkt)s aoute, stresy, Aisardes: A gadisrdrs el as binge eating,
proven." [11] Imediate rel ease solid dosage forns
per nPilittine ioresitse Rt Akssiy). ophokias, dypthymis, gpreppastrual  syndrome,
i ngredi ent over a short period of time and make rapid
abs oP¥sieBuak dyspBorier disprieis sogpitive diserdersa pinpulignecsitet fligerders, mood
of the drug (i.e., a short Tmax) may in some cases
r esufisordersy nensatic alifordersel \aspisesteoge iisorderh citentiog  deficitabpperactivity
(MR) solid oral dosage forns permt the rel ease of the
act i dieoridery pediiiagtabepgeThadosage kondedn plep effertivély ttieatepationts who have
mai ntai n therapeutically effective plasma | evel s and
may Edlilsdtoeatpend & inltiel watment plith crraoekiional SSRIpesppaaltyi ie patients with
of the active ingredient.

major depressive disorder who have failed to respond to initial treatment with a

conventional SSRI. The dosage form can also be used to treat or reduce suicidal thoughts

in a patient in need thereof, and improve disability-free survival following stroke.
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[12] A nodified release formulation of escital opram
oxal ate prepared by nelt granulation is disclosed in
WO nioeomsed onal Publication No. W001/ 22941, t heP@nU2086/062064
di scl osure of which is incorporated herein by
reference. The nelt granul ated conposition is
substanti ally honbgeneous and contai ns one or nore
hydrophilic cellul ose ether polynmers, a hydrophilic
melt binder, and a therapeutically active
medi canment . [ 13] International Publication No. WO
2004/ 058229 di scl oses once a day nodified rel ease
formul ati ons of SSRI's, sucDefigitiehs al opr am

hydr obr om de, d trapqgl ates the findjngs t.o .

esci t al opram &%’jl at & te’f‘ﬁee taﬁ%PﬁaEh *&S%%E%em includes 1-[3-(dimethyl-
formul atj ons, however, have bjqequival ent PK profil.es

(o. gminglptylliapriporarben Dk prhly b rim brefsrebly fppaining less than
rel ease SSRI dosage forns.,[14£,U.S. Pat ent .
Publ $€at Polonh> %ot B Dy gesishi pE it Baantiomep thasssh quel@07% total weight
rel ease solid dosage form conprising cital opramor . i

esci lalldarEmet L SPTeEPRy | bl oRheRdEd PPBR ARl - ie. S
rel ease fornul ati ons of escital opramw th enhanced

phar eI BEYIRS PR SRABYIPMEEC PUEY G dRgigIthan §7h88.p9% S8Rt or 99.8% by
i nvention provides nodified rel ease dosage forns . .
cont afightnforexainpla) tbpesgitalopram cax peniin befiyeaniva aedei2% by weight of its
rel ease profile over a targeted period of tine and

pr ovRewaitiomer ©Eras - ore| 1Q0%d taialv weght of ehiB(dirguwhmiRynagpropyl]-1-(p-
THE I NVENTI ON [ 16] The present invention relates to

nodi flierdptenyl)-pwhthalknd¢aebangtiase phar naceuti ca

formul ati ons of escital opramand their use for the

treat nent of ¢&t r Bharmecentcly sigpstperie( SBNISHT drisdomtan snclude, but are
i ncl udi ng nood di sorders (e.g., mmjor depressive

di sonddin)itednel saldxddeitipn dalsdonhedswifleoganic gehiao@bniz @cids. Examples of
anxi ety disorder, social anxiety disorder, post

t r ausmhi @igilid @sids diesoRBRY furdlrie IBhaok, COERbit Spattoic, succinic, oxalic,
di sorder and panic disorder). In particular, the

pr esgiitylic) iRfiah @01 f§i 6 Vdtehasdisiinic] ecktit epropisfic Ofatthric, citric, gluconic,
dosage forns of escital opram or pharnaceutically

accept@hhflis ahindelidhansahic (dkRbAE ARpati€ Sehlic bRl itaconic, glycolic,
oxal ate) w th enhanced pharmacoki netic properties.

Thusy_af - Qhddic dSAER, HALER sUBYIP EIQi/tihE’(ﬁ)hi[yﬂ'iHé Q368 acid, as well as the
effectiveness in the treatnent of central nervous

syst emdhResiamss, aRd &emse §—b§)ﬁio§fet)ﬁgﬁlﬁlet R BmpPlel AF such inorganic
r

escital opramfornul ations.[17] According to sone

e”bogéiﬁgeﬂteshydf'&ﬁloﬁé,el%%br&ﬂ%,e RirkPR, Rewhd ep?loﬁfh@ﬁc, and nitric acids.
dosage forns that includes from about 2ng 't o about

30”9P1%Eé§reg ﬁl%a@éﬁﬁgéﬂﬁoggﬂ(}g%% to;f %&ktﬁ%{gﬁﬁﬁﬁﬂhé&? Ibﬁt_ are not limited

salt t , Wwher el age formprovides an in

vi VO EMgﬁ#o&aha@e Eﬁ%itﬁ@%&%gﬁﬁi@%nﬁﬁ@ﬁh@te “e@cigaéopram" also

t han about ours, a mean ess than about

ng! Y080 Ak (8 Bilopram anc i

[18?L1@@%?%Pﬁga¥%@b ]gﬁgéﬁggggh%ﬁts, géggggenf Heloprath and us

i nvention pr.ovides | dos forms_that incl S

frond a%egéca;{lg agﬁp%?ee% St %ngjlf)%ﬁ]mo%nd ap%annacgutycqﬁy acceptable salts
thereof can be prepared as described in U.S. Patent Nos. Re. 34,712 and 6,566,540 and
International Publication Nos. WO 03/000672, WO 03/006449, WO 03/051861, and WO

2004/083197. Crystals of escitalopram oxalate and escitalopram hydrobromide such as
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pharmaceutically acceptable salt thereof wherein the
dosage form has a dissolution rate of the active

w0 nyredisent of about 70% to about 80% wit hi n aPOUIUS2006/062064
hours to about 24 hours and provides an in vivo plasma
profile conmprising a nean Crax of |ess than about 30
ng/m. [19] According to other enbodi nents, the
present invention provides oral dosage forns that
includes a plurality of beads, each bead includes a
core having a dianmeter fromabout 1 mmto about 1000
mm an active ingredient conprising about 2 to about
30 nthossdsistréied pr bateratioaal FoblicaticeNbi Wél 03/01HCE& Af.&Haent Application
salt thereof and a nodified rel ease coating, wherein
t he Butdicatitms dige 2004/0147269, aardi §1s3| Rettérd nA piicetiaf Noke10/851,763 and
active ingredient of about 70%to about 80% w thin
aboutl0/848594r GntaBodb aldéd. Ahe BorupBatid dsoMaRipeint) "l dtheS8Rase” tablets
formprovides an in vivo plasma profile conprising a
meanrefarred 16 heteRiSe pRadiatap@ote F0U.8IF6Yd. ankl 20thg INAnEétration Approved
ot her enbodi nents, the present invention provides

conpesivt Dr@o%gﬁ’cafu@ﬁ N¥o.t PAB23 REdid@ aMobdiMBdindt €10 mg, or 20 mg
rel ease conponent and a nodified rel ease conmponent,

wher giclialbhi@mb. NIMRENs kR8s RARAE OIRANBIYT SQARpLSERIR to amounts of
flrst active ingredient conprising about 2 to about 30

eé&it&l%x@ﬂfﬁ:@b%e f-‘brﬁ@ﬁﬂilé@&% é.r@@*hi &hd@ﬁ?aﬁ@hﬁpfo? alﬁﬁdekued amount
t hereof, wherein about 80% of the first active

i ngr gfjésgi@atloﬁiiérﬁ %@i}éﬁﬁ'ﬁ: Mhdubi ¥ {eufaP € thistbe éseaoy&sexample 1.28mg

follow ng entry of the osagg forminto a use

envi BP&%EH rﬁﬁ %XXI%[% 1@&({1111\;%1[3:& mdd fn' %‘f‘ egc@éaﬁ?ﬁgll fr%‘éymg@ HUtermination

conpri ses & second actlve I ngredi &nt Co

2 to,a %bugmo%g ap ., ﬁfﬁﬁlc’ﬁ?} 9&\};}% Husé @H%ﬁ;&g&%&h&g'de ed amount of

accept e sa tt reo erelrn a ou

80% ol IS Re6Q AT LY A RPN Faglyes wi thi

urs to our's omnn entry of t he
d f « 1] ]
iosane form i e, éﬁp%ﬁé%{v"”fﬁ&@m. il B g o
d f t hat I beads
bond teBm gl et BidaBed b mabe R s § S48 disorter, o

core C ri.sing about 500 to about "
or anf 3 e V5B it g dbg H-SSHReu e
or a ceu icall acce tahl e salt thereof per_ gr

of bellivimtrsnging o U6 S ivabereiir PG TR FoRitngo be treated

about 60 ram of bead; a nodjfied rel ease

coat MMy S Flrysﬁ%a the aet evetitophysisat CR Ry 2pfe resgrfteness of the
of bead; a second drug conponent conpri sing about 50

my t BREEBo 1be?otrf?ﬁgede51§90f>r§mgpwaﬁmo emRodmsRAE dift preggnf yinvention, a
acceptabl e salt thereof per gram of bead and a second

pol yerpesiph eifergvasmerntoifycitdorssp it 2 @mepnietfecireat reat CNS
of bead; and optionally, a top coating conprising

aboutlisgders, insludisgumood disgrdgesy mpjcandeprestiea disowdenr genpralized anxiety
the oral dosage formhas a dissolution rate of the

act i dieoridergseciileanxiaty disorsigr. prOYMrRwNatigosites8 @ovder, nd panic disorder,

including panic attacks.
[89] The term “pharmaceutically acceptable” means biologically or
pharmacologically compatible for in vivo use in animals or humans, and preferably

means approved by a regulatory agency of the Federal government or of a state
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about 4 hours to about 24 hours. [22] In exenplary
enbodi nents, the first drug conponent conprises a core
W@ oupoTEsiing about 675 ng sugar per gram of beaPlCT/HRID0E/062064
105 ng escital opram oxal ate per gram of bead and the
first polymer conprises about 37 ng hydroxypropyl
cel lul ose per gram of bead; the nodified rel ease
coating conprises about 163 ng surel ease per gram of
bead; the second drug conponent conprises about 105 ng
esci tal opram oxal ate per gram of bead and the second
pol ymer conprises about 2 1 nghydroxypropyl cellul ose
per &pvemuent peradistednih thee W.5p Rbhemmacoppix owpoibse gepdyallt recognized
17 nmg opadry clear per gram of bead. BRI EF DESCRI PTI ON
OF TPRrDRRPENGES Yse B ankngs med hostpawiicutakle in humans.
phar macoki netic profile for 10 ng escital opram
tabl ets, dng €9@] t dsopedinardiR theress (et Cittaatmed},” and “treating” refer
nodi fied rel ease bead I, nodified rel ease bead Il and
nodi fo e or elogasehdofeiclving. [ 24] Figure 2 shows the
di ssolution profile for a slow rel ease escital opram
bead (MR (apadiekingpiregipviatng At 2AS0sIEANEEHtM LdF F¥RSRbLIn a subject,
3. [25] Figure 3 shows the dissolution profile for the
I Nt emordingt for reehBpie e CBSCHkaIeR, ﬁi&luﬁﬁ%dm()&d?dﬁeﬂ@rs! Indajor depressive
prepared in accordance with Exanple 3. [26] Figure 4

showaiséraer, deng Al | ARieBT @b, fs6dialt DR Msof Rt GRZE traumatic stress
esci tal opram bead (MR bead I11) prepared in accordance

Wi t hdibxasphid panicld?sbldel i sii@npasftnscilshe di ssol ution
profile for the slow rel ease escitalopramtablet (M

tabl et | )(bﬁ E&i@@iﬁ% Gr iaﬂ‘ev@ﬁﬁg rtgeafﬁ@e%siw Elfhlcﬁ)%@ito eo% a théfestation of a

Figure 6 shows the dissolution profile for

i Nt efiggdlakBerdat &P Bkt iﬂ!:lﬁ(ﬂﬁg Eyaﬁn%:hgﬁi%é MFE@)O?Q hllﬁg are ien response

I1) prepared in accordance wt

7 sheavasga;éﬁesﬁqf‘uﬁégé.gﬁ, ferg okl g{sié% @L{rg)fcofgpg%éeggt e{egé.f;ase

esci talopramtable ,
accordan o . jqur.e.8.shows.the . .

i soo it o ittse e RH Fuid oniep Rl TGl i N Uhyca) Ranifestaion of o
prep [ c nce with Ex le 5. The first, pul se

rel e@éogrger? &m‘%‘Z"& ?rg({%% |enrY\S%.°? dﬂeﬁ%?ngs% MOECERS 24158 9% cond

pul se rel ease esg, than 10% of the dr in 0.1 NH

over the fi rsﬁgg hih? §er5]ndparnoéﬁ %t&?gss HIF#%‘FS’ gmﬁd%rngt H%tﬁd to, any
phosphat e .buf fer sol ution at a pH of 6.8.[31] Figure 9 )
o kS mRbs sty WHEP ik ROl b dhoobied gccitc phobias,
ng dosage form of escital opram caonpri sed of 50% BR

Dead S ARG R B ERE . 12 i RN R R ADEReorders are furthr
profile far as$§¥ﬁ agg formof escital opram [32]

Fi gui<Eed 18 HBRD T Me Vol MBI P DR HATRIO R SRS GOy BFONESTIC AND
for gn 8 sage form of escital opram conprised of

37. 5 /'EAITF%T%Q %WMIS&@Q@SFﬂ sd- 1994). A panic attack is a discrete

phar macoki netic profile for an IR dosage form of
escikesed s ich there is a sudden onset of intense apprehension, fearfulness or terror,

often associated with feelings of impending doom. During the attack, symptoms such as
palpitations, sweating, trembling, sensations of shortness of breath, feelings of choking,
chest pain or discomfort, nausea, feelings of dizziness, feelings of unreality, fear of
losing control or going crazy, fear of dying, paresthesias and chills or hot flashes are

present.
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[33] Figure 11 shows the cal cul ated pharmacoki netic
profile for an 8 ng dosage form of escital opram

weopoiesed of 50% | R beads and 50% MR bead | apdI/ukmo06/062064
phar macoki netic profile for an IR dosage form of
escitalopram [34] Figure 12 shows the cal cul at ed
phar macoki netic profile for an 8 ng dosage form of
esci tal opram conpri sed of 37.5% ER beads and 62. 5% MR
bead | and the pharmacokinetic profile for an IR
dosage form of escital opram DETAI LED DESCRI PTI ON OF
THE | NVENTI ON [ 35] The present invention relates to
nmodi fi ed and fdBllsafhhie disstdems@e phameraizdttiyc@burrent unexpected panic
formul ati ons of escital opramand their use for the
t r eattimekd abdut ottty dlerendr ¥ pesiseys terehCNSpraphetas deassiety about, or
i ncl udi ng nood di sorders (e.g., mmjor depressive
di soawgdancadf] pReesi @ kifuatiofofi6le hidchessehpe nggitesealififié@elor in which help
anxi ety disorder, social anxiety disorder, post
t r aumay net Bé Ewsisbldiis tedRent FRSRSRI MBCIE PPBEIES ipH6bia and social phobia
di sorder and panic disorder). In particular, the

Pr es @bdettien Y@ eilP NsiRpRWhIBE”)RdétalREekrik & BARELEd ahd persistent fear that
dosage forns of escital opram or pharnaceutically

accepterbdssivs o tifredsBRILRY f:ue(iﬂiyetﬁceff(ré@n}t’e ESkitiBhRR FWspecific object or
oxal ate) wth enhanced pharmacoki netic properties. For

exanBhiion {flyiny, 8t akinfis ReRERWodet@Nordbahl PSRRS e situations.
formthat provides the maxi nrum anmount” of escital opram

to an indivi dL{@é]’ R 8H6REs 35 whith R@ﬁi@ 3t dRE BEcul B differentiated from
(AUCo-t and AUCo- ?,

pI asma concentration-tine curve

whi | TR ¢ WA B C [ : :
0 L A0S ML L ORI g, s i

Cpoor il [ WU B alR EAEr i B e P i b St cven
. oo : i fi | | . d f
prgg’g‘%‘% 1% %é’éé#}%g)?m%g el GG:s ugggse?edoor Ape 1&%1; i, OF M8

armaceutic y acceptable salts
thereof with igproved effectiveness i.n.the treatnent Lo
of central ne r[gzglu s \f%’/ gﬁreelsr% %F%%‘F’%é’?g U gls?rgev\';e ¢ a%’in?éde areduction in
effects than prior escital opram forpul at.i ons. [36]. :
Accoldi IWGH}% OE SHEHIBo Wé?‘tf%t,ta% én‘géjrerfh‘f"f?oﬁsﬁ’\‘?esﬁf'%% of the panic

provigg oral dosage fornms that include from about 2ng

to ab 5:30my escital opram or a pharnaceutically

accept abl e salg th eof,‘M@engiq‘the dosage form .

provi des an i vﬁ{‘f) FEREEOP ofY TABPOSIRSHGLE | MEAnS Vilhian acceptable

Tmax of nore_ than about 6_hours, a nean Chax of |ess |

t han“BBJareesior oy PrucHiy wlureds flefeungred &y opsrd qudiggfy skill in the art,

about 60 ng h/m . [37] In further enbodi nents, the .

oral“@ﬁga@glﬂ%ﬁﬁ%lPdEﬁu@éhPWoﬁ$a%@H%mSﬁﬁmPEﬂa@bG@ﬂEWmd,L&aﬂm
escital opramor a pharnmaceutically acceptable salt

t her B@ftatiqng ok thp meaguggrpené pystsih 56T sRappl; “fhesimcabmgen witgjn 1 or more

to about 16 esci tal opram or a pharmaceutically

acc e%‘ﬁ%\lélséméfgg devipfigna.qier arastiqerip iedet Allepnagyelpr‘about” with respect to

enbodi nents, the dosage forns provide an in vivo

pl asthg cpmpdsiticas exnmeang raegef mp sl Ofrmrefertblywp ¢o $%an

about 8 hours. I n other enbodinments, the dosage forns

provi de an i n[9%]voTh¢ esméimmediate ecleaseipis dsfineg harerearelease of more

than 80% by weight of the escitalopram in about 30 minutes. USP 24/NF 19 1088
2000:2051. The dissolution testing time is generally 30 to 60 minutes. Typical

specifications for the amount of active ingredient dissolved, expressed as a percentage of
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Cmax of |ess than about 10.0 ng/m . In still other

enbodi nents, the dosage forns provide an in vivo
w@bk@sneospr of i | e conprising a mean Cnax of | esSPETIES2006/062064

about 5.0 ng/m . In yet other enbodi nents, the dosage

forms provide an in vivo plasma profile conprising a

mean AUCo- of nore than about 120 ng h/m . In stil

ot her enbodi nents, the dosage forns provide an in vivo

pl asma profile conmprising a nean of nore than about

150 ng h/m . In other enbodi nents, the dosage forns

provide an in vivo plasma profile conprising a nean

AUCOthe ddbeled rcenteiita(Q),adve it thd Gthga @f RO difsB18¢d; IHD Ao gaidgpicafor Industry:

enbodi nents, the dosage forns of the present invention

conpbhiss@utidnCOLHsti 2o BS Solidd@pgeaforng, AugphtaopBge B swpgbdtythe limit of

acceptable salt thereof and provides an in vivo plasna

pr of NLE 86@Mp K0 aiifgestorn®an Tmax of nore than about 6

hours, a nean Crax of |ess than about 2 ng/m and a

mean AUCo- of [omr e Thé) &maoedliyc8Qeke [/ ThstaihedOleldatt,” and “modified
ot her exenpl ary embodi nments, the dosage forns of f he

Pr esgasd, N th Qe GOEME o &n @Q@\H:t mgl'lﬂleﬁts&‘e} ah QREANd0feridd of time
pharmaceutical |y acceptable salt thereof and provides

an i Radthy o RdvAsFeak 'fshla CconOAiaticts Nhdda PRAGhEA®X, ,.Ohs compared to
nmore than about 6 hours, a nean Chrax of Iess t han

abo u{‘urﬂneﬁﬂ{emele%%d f(ﬂnﬁﬁﬁensp‘%e s %5 g—ﬂd&@ Pel@a@@ Wer !t%gnod of time
ng h/m. [40] In ot her exenplary e ment s,

dosa@i@ Q¢ uLBQd&Ee%ar naféeﬁetg Ptgg?'bhﬁx‘?ﬂ%&%lﬁ&c gx%ﬂfe for 20 mg

5ng escital opram or I'y accept abl

t her]%ga I%MQaﬂ%f'%ggb ‘?ha@enre Ase és&? (ﬁlan S allte Q%Jl%% is shown in Figure 1.

conprls ng a max o nDre out
mean h n
of nmota )éshlg I}})las%x (f'otngi%gra?g hy rsﬂ oﬁl?x&% al%ﬂr%x%%anqg M. f‘ Lfllcggrs following
exenpl ar y qnbodlnents the dosage forns of the present
naintstra

1011 .
i nventi oh conprise about | Ong escital opram or a

phar maceut i cal a abl .e t. thereof nd Vi

an in vivo plégﬁa Eﬁ%??? é%%ﬁ@?@%Wnﬁmgs ‘i ?mﬁo“mmhﬂw
nore than about 6 hours, nean )

D oD PG OF A et BB A Gp o G PREH BBt drog product
300 ng h/m 42] | n_other exenplary enbodlnents t he
dosa@%”?ﬂ?ﬂ?S&ﬁm¥ﬂ§ag¥@@@ﬂ%e|nventlon conpri se about

20nmy escital opramor a pharnmaceutically acceptabl e

salt thereof AN prBYiteEs gy Hix Ve YEpRMeHt o FIICP@ contact of a
conprising a nean Trmax of nore thanabout 6 hours

neanfAERBRAYY of dbs iqveations Bt the ozasgic niluidy, of 4hwaﬁenmwhom it is
of nore than about 600 ng h/m . [43] In still other
exenffinapieEtoeaYifehilyd Httﬁ@e@warg@amamc Beid¢ he present
invention conprise about 30ny escital opramor a .
phar maceut i calllp] a&%ﬁ@@bl"éﬂléaéﬂft" ﬁﬂw@ﬁ@gﬁler&h)d 1¢3¢19 o de plurality of

an in vivo plasma profile conprising a nean Tmax of
nor eescitalopram doses that are released at spaced apart time intervals.

[101] The pharmacokinetic parameters described herein include area
under the plasma concentration-time curve (AUCy. and AUCy..), maximum plasma
concentration (Cpay), time of maximum plasma concentration (Tp.) and terminal
elimination half-life (Ty;). The time of maximum concentration, Ty, was determined as

the time corresponding to Cpax. Area under the plasma concentration-time curve up to
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t han about 6 hours a nmean Cmax of |ess than about 30
ng/ M and a nean AUCo- of nore than about 900 ng h/m.
wQ 200/07U8¢0 dosage forns of the present inventi OPCTEHS2006/062064
i nclude nodified or pulsatile release beads, tablets,
and/ or particles of escital opramor a pharmaceutically
acceptable salt thereof. Preferably, the beads,
tabl ets, and/or particles are coated with a rel ease
nodi fyi ng polyner. Suitable rel ease nodi fying pol ymers
i nclude, but are not limted to, ethylcellul ose,
hydr oxypropyl nethyl cell ul ose, acryl ate based
pol yhetise camdpondidgiodahe tabtanesfirablf 46jceitation dAR§ ) ovas calculated by
ot her enbodi ments, the present invention provides ora
dos ageefied iBedritith using khedime ahopézoRlal mleadsdoliovdd ngy
escital opramor a pharnaceutically acceptable salt
t hereof wherein the dosage formhas a dissolution rate
of the active ingredient, of about 70%to about 80%
wi thi n about 4 houry “tsg about’ 24 “Hours and provi des an
in vivo plasma profile conprising a nean Cnaggof | ess
t hangabodtis 8@ phghiimendahtiR doHEdnh&ion BB bR ondind€ampling time
dosage form provides an in vivo plasma profile
pcﬁﬁ’t';r{r ri si RQq 8idMaRurfbdror il ?&ﬁ{s Qp b iAdtdihg the hsh@antifiable
h/m . 1 n another enbodi nent, the dosage form provi des
(n.vivo plasma profile conprising a nean AUCo- of
Cﬁ%?gﬁ?ﬁ%n about 150 ng h/m . [46] For exanple, the
dosagef,l B Eﬁ?¥erﬁlﬂﬁpﬁa{1§ﬁfg PO e WGl L8h O MM RHindequation:
pharmaceutically acceptabl'e Salt thereof and an in
vivo plasma profil econprising a mean AUCo- of nore
than about 60 ?%=Hhﬁﬁ and a nmean Cmax of Igégzthan
about 2 ng/m . “¥’n of,her exanples, the dosage form may
conpri se about 4ng _escjtal opramor a pharmaceutically
accepianids Bgtermitpd pEBImaAtMJg SO vo pl asma profil e
conprising a mean AUCo- of nore than about 120 n ﬂﬁén1
and Bheraseaynderike pIRSPRORCEIHAROL e FUrse HgRHme Z25Hp tag ty was
exanpl es, the dosage form may conprise about 5ng
esci ¢dduindarraring tptha fehowing qaBHIMPY accept abl e sal't
thereof and an in vivo plasma profile conprising a
mean AUCo- of nore than abogt 150 ng h/mM and a nean
Cmax of | ess tRAC,aboAUCE . I n anot heFgekanpl e,
t he dosage form may conpri se*zabout | Ong escital opram
or aw@é}aqmg% jaSahdayrdiceptalagosal t thereof and an
in vivo plasma profile conprising a mean AUCo- of nore
t han about 300 ng h/m angeampESChrax of | ess than
about 10 ng/m . In yet another exanple, the dosage
form may conpi®@g Theublieidn® eesntpléahepmardsotlhatrative of the present
pharmaceutically acceptable salt thereof and an in
Vi VOiRbamRRn® duld fot @R RPfistraédg 1anitig theAlkj- ofahe M¢ntion in any way
t han about 600 ng h/m and a nmean Cmax of |ess than

abouts hnyGdrfFtions dhdQighRhlemX WA hRSencbiifastkasBOte fpadsent ention will
conpri se ‘about 30ng escital opramor a pharnmaceutically

acceplafkeppathe foNBsRAi1RAGN AR b vypb Peadin@SHB pRis@it idi®losure. The

invention is therefore to be limited only by the terms of the claims, along with the full
scope of equivalents to which the claims are entitled. All parts and percentages are given
by weight unless otherwise indicated.

Example 1: Immediate Release Tablets
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conprising a mean AUCo- of nore than about 900 ng h/m

and a nean Crax of |ess than about 30 ng/m . [47]
woewondismy to one enbodi ment, the oral dosage POY/D$1086/062064

adm ni stered once a day and, upon ingestion by a

patient, induces a statistically significant |ower

Cmax for escital opramor a pharnaceutically acceptable

salt thereof in the plasma of the patient as conpared

to an i medi ate rel ease dosage form containing the

sanme anount of escital opram or pharnmaceutically

acceptable salt thereof. Mreover, the dosage form may

al so provi de hoRamtitaddyicin byal{tAiGurehtlyesdd hel mprkawl in the United

that issubstantially equivalent to that of an

I Mdicat & [elapaSerdrabt elca@Rit of Md\g ddpecssiasrelisoaiemand generalized

escitalopramsimlarly adm ni stered once a day. [48]

Pr efaﬁ;[ié?!di/sorcfef] € A RSN by ARBIBULS, 10! 4Adi20 nfy MASliAe fhiyise (IR) tablets
formulation, i.e., only adm nistering once a day is

req "dz.isr & ok RPN, dexhBleP @k i8dialopkdntl oRalhidETRAR®LY formulations are
effect over the entire day. One advantage of the

pr egw?&ideidg}{ \‘I%ﬁli QNThS sitABin B M 1idtON [0 tabREY GESR LB MISSto 40 mg of

assocl ate prior escital opramfornulations. For

?xa@&&%&% i (@R Ha98dGh @ w8t B &8i@Mdpram free base). Table
I nventi on,

X-related adverse events may be reduced
irregpective o he 1.0..Vi fidoEx. ARt NGE BRSSIH} Gnmediate
acvant g G haltifipkflt bLgBGS] (oo, AIRE 165 RRSS B Sumect

sage a
i ncreased wi t hout . [ nt.Se. k4
ecaRgRRt B LA TER D AUPLRE BN nb 4Bl gumeotacs o

sit%;dﬁ%gﬂgré’

g

s

18 A4

ure 1 shows the
and a

ol e8P B

288 20

C
c
t

a

onponent
0

0 about

ccdeem

..Wher ei
REMGOnGHE, WP

ot L h i
B PGS LA B BRETACEHY 8 e s b

i .nme

'R

di |
o Sfosk GRS S Eopramy IR beads

first active ingredient dissolves within about the

f

o
c

t
t
f

0
d

r
p
d
P
u

irdfl

the dosa

je form

nto _the

use eny

ORpeaeht e
abl et s of

el ease pr ol

d

pgage fo
pddiet al o
(pegigbiy

[ 4182 may
pFaaleh hav
g/ Tablgh

i5vel udes
i Yffetat |
| BELFOep

BRSO

AMdalalaq=Tal

[ 50]
L =1

4 hours following entry of the dosage forminto

a use environment _and wherein th

! nt di ssol ves
wi thin aboutTablbdmaetigteistsate fornt

FYRPRY entry

Thae
T I\

1pmads {

asd
S,

1@g$mr
hhRL

40 mg
| Tablet

| (ng/Tablet)

[ s-e&6hhal
Nexigtef ) .

o
T

DB.AM Or
ne nunbe

as.phar e
r of pul

cewuti cal
ses reld

lig.8 accey
ased by

eabl e s
t he dos

Ap L2
hge

DE,CJ

,Q§IBT er g

arahl v

AbLY T an

rom-on

gs, fron
L I aY

+ hr

"QRe to
Pa =

a\ i on—rrre

fl@,blr , M

V11 £0
ef-et

14.0

CTTQATT

D 1
] €
me

s Stigisd Acc
aygialling,

gose
Late rég

O TOrrco

DA¥isng t
of the

b| ease. n
p

\%4 ool

b!8rle e

Dr esent
Il se fol

an
armyu

8P ment

<,

l _owed
-0Wea—pb

i nventi g

VA LLLAYABAY

213he pu

n conpri

ona . _or
OUTTC——O7T

P 1
nz@a“ti | e
ses an

nnro
TToT U

ol
"T74%

3Caye@dha ¢
UPeiami N r ¢l ease m

page pul

5@8 occu

pans tha{

¥ ng |3

t9%r int

t he escital opr

amis

i°fe. [ 51]

9.0

eheasash |

n

Nbigdede, 8FSSOl uti on

gpRe or

ose pul
brof i | e.

SE®,

eadh.opul se
Each pul se nay

havi ng
be rele

h 1.0
ased

r
a
C

?.IIT

To
DNQ

?re

Time

3l 1#p

er th

Qd' unde

giiter

et envi

P

orm.is

Lenment

abso

* 1.28 mg of oxalate salt i equivalent to 1.0 mg of escitalopram base

Table 1B. Pharmokinetic parameters for immediate release escitalopram tablets

Dosage (mg)

2 4

8

5

10

15

16

20

25 30
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adm ni stered. Thus, predeterm ned anmounts of

escital oprammay be individually rel eased after
wa@elvriessr ati on. A pul satil e dosage form wi th BCT/US2006/062064

mul ti phase rel ease containing at | east one nodified

rel ease fornulati on nmay be enployed to attain a

conbi nation of release rates that are suitable for

speci fic therapeutic objectives. For exanple, a

portion of the drug can be rel eased i medi ately,

foll owed by an extended rel ease of escital opram The

dosage formnay include two or three groups of
drange cont ail ni2nd _pasii cies or2 |beads, 17.3 €. 184acd3.04r 008 34.5
qfavpaet i cl ese7er] Beadsehas 2a.0di BRSr| €108.1 drovap r €176ase46.9 | 10163
raofi | e.  Thesosunises | @bo.puissieds émd |tdoed amslmi @f5 |diooyis| 12038
rigmeased preferlablyiwili{result isSn a Thax of abqut 5 5
to about 35 hours. The individual dosage units (such
as beads and pHM{i The shmediate helegsonfRictablitsi canabes prapdras as follows.
tabl et or placed in a capsule. For exanple, different
| ay eCRargdf a PRewinadhkle blendey withpliceserhedddrti substahcecdmdage USP and mix.
units. Drug-containing particles or drug-containing
beadsd€ sttedls QillHicd anipioesskllint egailtver NFndnd dossifgllese sodium, NF
tabl et using conventional tabletting nmeans. One
ski | inefkhé Bwialshelblbhder SGOERI 2Q1dtsBREncd e Gas 8@arafe R Eto the twin
may al so be devel oped. [52] Pulsatile release profiles

can dgnadhieyed i hTHOSREE if BefBodpebsedonCAaRS A @8blArpress to the
tabl ets, which contain two or nore drug-containing

dosagR.idpd (core RHRE etk Y FRUR edkts, IO cok fbBtsd28 #08-coated in a
units provide different drug rel ease profiles. Each

dos WL cRAR: DS Wil BPABRYEEWEite ASHMELRSAhpBoximate weight gain
nol 0, %e%og, %P parti C{Ae. Sul ta%lle pul sati | ggsf))}/ig?aeerrgmg s
are gfe%,;ri bed in US. Patent Nos. 6, 217,904,

6, 555,136, 6,793,936, 6,627,223, 6,372,254, 6,730, 321,

nd

6, 500, 457, 4,723,958, 5 840.329, 5, 508, 040 .
. 272, 708" and (08, AR ERele RbH £ Ea B B Pels B eRissformulaton
US 2003-12419 US 2004- 028729, and US

2003¥#1%: é‘??%@f For exanple, a capsule may contain

two or three tablets. _The fir t abl i n_the capsul e

may rel ease esciq{a 2&%‘{5?@@5@*&%‘??&? ﬂ}’lqﬁﬁ B y P
fol | owi ng i ngesti op¥gtetithe dosage ! PSAAbICLY; | ™ t he
second tablet in thecEdpEte rel eases esciltal opram
nmore slowy fol | o @¥plateigestion ad#2an optional third
tabl et coul d provi dEaledstt al opr am A&Pease leven nore
slowmy. Wiile the duleified formwi |l not generally

i ncl ude nore than fMiaecrystdiliret s, ¢dosage fqrms housi ng
four or nore tabl efGelhitase MK hi n t h81380pe |of the
present invention.| Qoecask¢llosed in|the art (will

appreci ate that theSaiapsWNEe rel eas@.0profilie can be
achi eved by the conbgakiuerst@iaté el ease ratjes and
strengths of each ftmpblet. [54] Tabh@ts injaccordance
with this inventi onrGartoRe pr epar ¢ds®y corventi onal

i xi ng, conmi nut i+QRs mABExAARINEE SghkHenl ECORE SR Sattphaitbase
are well known in the pharmaceutical formnul ations

i ndustry. The nodified-rel ease tablet, for exanple,
may be fabricated by direct conpression by punches and
dies fitted to a rotary tabletting press, ejection or
conpression nol ding, granulation foll owed by
conpression, or formng a
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paste and extruding the paste into a nold or cutting
the extrudate into short |engths. [55] Wen
wp@oioyetdsyd ene oxi de in conbination w th hydr oxpQr/ogz06/062064
met hyl cel | ul ose or ethyl cellul ose are used, the
di ssolution rates can be nuch slower than the nodified
rel ease rate targeted. The slow rel ease i s because
hydr ophobic matrix tablets that are formed rel ease the
drug by nmechani sm of polyner erosion. Since the
erosi on froma hydrophobic matrix is slow, the
di ssolution rate of the readily soluble active
ingredient is also slow Lactose, or microcrystalline
cellul ose may be used as a filler ingredient to
nodul ate the rel ease rEdaample?l: Invediale|Releasd Bédds\When
tabl ets are made by direct conpression, the addition
of lubricants[108y hendiedteiditasabeads SnSopeprepasd using formulations of
i nportant to pronote powder flow and to prevent

Cappistigalétrarh Bealdt@by Bfediighasdispiddsiatnhé adive drugqTitlos.
of the tablet) when thepressure is relieved. Useful

| ubri cants i nqhslgle. NBEHIGSE MMas Bafaddpiam Bads

hydr oggnated vegetabl e oi I (preferably [hydr gengat ed
and refined triglycehﬁé@%tof stearic and Qﬁig1t cng/g
aci ds) H—a—preferred—enbodirent—the—ubrrecant—s
magnes SfiflopaR PRI%™ For the 24- hour relleadk®® 128
for nul agih@ns, the magnesium stearate prleferably|is

pr esent HidoxghoUteBilaa@HgoNngovidsemr about 0. 25% w w t o
about SHydrgxyproppmethrrcelslose HRMIth about 0. 5% W-W t o] al®ut
4% w w] cAddi t1 onal excipients may be added_t@ ephance
t abl et Hhardress—powder—H-ewabi-Hty—anc—tablet
friabi | B48¢ SAEPo_reduce adherence to th

|
[57] | 1Mb°f%c‘é¥5tajél%%ml?‘?%?ff‘§ t he dosage f e]rS'R r?go "B b

conpri $euhiettgertf eSC|tanpran1or a ph rnaceutlcal4y
accept ONET

conven iﬁ%al solid oral nndlflpd r f orms

such as tabl ef}2 B %e’;mo?oveéﬁ(% " occgrfsfgloé??%iah pggse

di fferent doses nay I'ne y us ng different

propor tions aigogﬁnﬁ nghllé%if P Qﬁ%&iﬁ Bec@%r‘lﬁgesthﬁl aﬁglugﬁlﬁ Q#ggl&ts such as,

vari ety of di on prori
t ypes of. beads, hay di f |ssolut|on propertles
or bSPUGEidA ﬁ%???hfgggPya%aguﬁ%EQ Such nultlple

di ssol ution pr not. be S|ble
nodi fied rel ezgﬁ(&; iﬁ‘l’ P rieh é‘faiggég umé%a s i %§eglate release beads

el IR BB el e

can be obtalned by |n|n di fferent QsSi ti of :
beadelt owralwﬁlgte ' 8351411 R SPPUSH BT AR iR Hptofally, Tale s
dosage formmay be a matrix tablet or matri x bead

cont #idsf AR BEdRg is FB‘&H“&?H for atleqsh 3P mRss tp £4pq 3 suspension. Pre-warmed
acceptable salt thereof. In a matrix-controll ed
r el egar WHHEHHSR are Gopise iith adayqy 9 the fewension ying %ﬂ‘ﬁﬁ‘é‘?d bed coater
al cohol s, waxes, or insoluble thernoplastic materja
are GHel ay6BCGPhmaperewsd by Claw il Al Rampey.i) using %? following
di ffusion of the active ingredient into the
sur r pomsk perametdisfer datgh sigé =tlHe- HRKe) Produseiepppigture = 35 - 55°C; Alr
erodi bl e, by the rate of its erosion.[59] In
conpBew i 0S50 arfy, iSpraygata =) débphinlincAieatiatien prepre = 1.5 - 2.0 bar,
matri x ma

The coa%/ed beads are dried for about 15 minutes in the fluidized bed and then discharged
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be conposed of an insol uble hydrophilic polyner, such

as a cellul ose ester, carboxyvinyl ester, or acrylic
w@eoometdsacryl i c ester. On contact w th biol ogiPEl/US2006/062064

fluids, the matri x becones hydrated and swell s,

formng a very dense network of polyners, through

whi ch polynmers the soluble active principles diffuse.

Furthernore, |ipids, in particular polyethyl ene oxide

can be added to nodulate the matrix swelling. These

conposi tions can be obtained by granul ation and then

conpression of the mxture formed of the pol yner,

act i P& PPrenEials| stagerepnipinerso e akijled, anars wil] BGpgriteethat other suitable

nodi fi ed rel ease dosage units for the pulsatile and

sust Bogrseiparaeters aref alsmaskeptibdm Optemllpathe deygdayec:d teads can be further

exanpl e, by coating a drug or a drugcontaining

conpegiedivath hydrdxypoayl etjulest @HG Ones tldledais agt il rgdsghize that other

material. When a coating is used to provide del ayed

r el emstbodboFguyepating the, bepdar tuch ub ettuyiop setepditior,@at ki@ be used with

materials include, but are not limted to,

bi oexppdiphibte exgpiansal | y hydrol yzabl e and/ or gradual |y

wat er - sol ubl e pol ynmers. The "coating weight,"” or

rel ati ve anouftOopf Incpediite gelemé Béald&’onﬁlﬂﬁtldﬂﬁmelog%g/g escitalopram
generally dictates the tine interval between ingestion

and £hd2g0 b/ easalofdrih lareSHbwa Bl Pabfelatan® 8, BRleeived). s for
effecting rel ease include, but are not limted to:
cellul osic polynmers such as hydroxypropyl cellul ose,
hydr oxyet hyl cel |l ul ose, hydroxypropyl nethyl

cel lul ose, methylragigll BcAsiBprafitiReadeddth /%

cellul ose acetate, cellul ose acetate phthalate,

cel I ul ose acet|@toeest falgdTEMbibdapt €, Dy dr oXyprgpyl et hyl
cel l ul ose pht hal ate, ceb-tivloparoester - e1hq hi hal at e,
hydr oxypr opyl gel | ul ose| phhizlat e, al kal i &ts of
cel l ul ose acet|at e pht hpfuatrépherss: K&l i ne 3ar8¥<h4 salts of
cel | ul ose acetiﬂ@? ht h %Qmﬁv&ﬂw%vprapkaEthw
cel I ul ose hexahydfopht h BlGraSGkh Ul 0Sp acetate
hexahydrophthcqu —ah ba.UUAyHCLuy.bu.. ges¢ sodi um
acrylic acid pely aﬁﬂh@pﬂ@ﬁﬁéh@%prafém@bly forned
fromacrylic acid, nEthﬁﬁﬁ&h%&x@@ﬁd acrylg c acid

al kyl esters, [methacry hﬁﬂﬁ@b&m@|Ky| 5T Wobo and t he

like, e.g. copOl'yRERSQf oxkl Wt beiv asi Mg orBt mactr yl i c
acid, nmethyl acrylate (sold as Eudragit and

Acryl EZE(r)), ethyl acrylate, nmethyl nethacrylate
and/ or et hyl et Kalle 91 Beeisalonm R Beadss 209 werer of et hyl
acryl ate, net hytocesetapracYadriat e and mg/g
trimet hyl anmomi oet hyl d%@%@@? Pakie chl prigg ($ol d
under the tragenane Eu 1? P ticuljrl referred;
vi nyl polyner° co p ;e§ %;o% poP%V? yl
pyrrolidone,[ &V nyl e?%f%y Vi nylsaget at e
pht hal ate, viny acetatamg@gmggfg$a0|d copegl yner, and
et hyl ene-vi ny oaqgtat é?mg ner.s, andl sheltacg,
ammoni at ed shekdaigg, HEQRPRRA LIS clohdP ahd
shel |l ac n-but yl stear mmﬂﬁﬁﬁkrWﬁ’brlng about | t he
desired pul satile and |modi ¥R eddsr el ease| prooda [ £ for a
dosage form conprilgedsofoxdmcalpsul.ad lesk dread. et s, t he
first tablet is provided with a
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speci fied amount of material, the second tablet is
provided with nore or different material (s) to del ay

worooentwsmd rel ease of the active ingredi ent beRpOntiS100&062064

of the first tablet, and subsequent tablets have nore
or different material (s) to further delay rel ease of

the active ingredi ent beyond each previous tablet. One
skilled in art will recognize that the nodified
rel ease tablets and beads, e.g., the second pul se, can

be further coated with active drug which generates the

first pulse. The tablet may al so be coated wth

rel ease nodif iy pbe¢ giswisionAaal(@ANESClYbaskerr100rpm) for the exemplary
encapsul at ed dosage forns, in which the drugcontaining
dosagemetiitt SreRhse beddfor@tlapédst ivithes)0 angld resditafopidt ia@d 200 mg/g
of beads or particles is provided with a specified

AN UBdcitBprefl ddberibad SR9ORGPrdvi@atih Pible 6. provi ded with
nore coating material (s), or different material, to

del ay T#)€@IRssOfutibMDa@Eéd 100 mgﬂgmduoaﬁﬁg/@@swﬂdprﬁmn bedds
the first fraction, and subsequent fractions are
coated w t}h I’THit&rnhx&He( S) [t o Bwoobsey del ayBRa@bease df
the active i ngriegst, ent beymridadeaothmgsy gV IROBesds, 200 mg/g
fraction.[|63] Foro exanplje, wheh the dosage 6orm
contains two tabbtets (on, anal%gously, two Yroups
drug-contalining particl es or P8ads), |[the fi¥st tab
whi ch rel elases d#ig substanti #8ly quilckly {811 ow 1
i ngestion lof théssabsage |f orm?8%ch tHat | &84%t han
about 50% of drug is rel eased, based on 100%t ot al
wei ght of the first tablet. The second tablet, which

rel eases esci tlalldpian, meing thel exwinplafyolR brad dgmiukaiosy, iverous dosages
may then rel ease the remai nder of the drug. The

pr ef érme obf potiyalepramahar balpsepamy e fitlag ethericapsdlebyith Hles eppropriate
skilled in the art by evaluating individual release

pr of einest fof theddrsimgebaadi tFor pxampyd, dchgmSinly alid flbeugeratitalopram capsules
quantities of various coating materials. One skilled

i n t ey ae preparkd assghpwe i Bdbee 1.hat t he wei ght gai n

depends on the coating materials and pol yners used.

rasit 7 Abdresodnioh vetdpsulédtavidg Moy edi 16aehe asaldfamdRepditt uSing 100mg/g
e.g., tablets, beads, omdpeoihigliRBeadsy be forml ated
by cogfrypagrikBeddr ug W i Aigadsiloddall e [ matoe me@Drg edingas
a plasbese, a hydrophj l[4me golsymer|, 160z a Habt Y Sogrpolsmd
The i nswbuddf &R Pehdignd ic Rt rli c8& mmayléhe cofpri sedl aof , 80
for e SﬁﬁP@ﬁmﬁﬁﬁyvﬁnyl4ghlorhﬂe or 4ol yesshyl ene. | 43

Hydroj,Ilot éﬁvﬁpmgus.o “§§fbl ng' n.u & n@%riﬁlggr
a del erease ao agc o btt—are—not

limted to, those S lpnggggﬁg_mﬁ%%£¥%@ple coating
TS 1 Xe matri x

materials. Once th s

of
| et

g

mat eri al ,
or process
part!rgé
provi
used e

lell'éé é
?Z?EE@E el

de i Yeifty

t he
ed JE%

AR a B, 0

orr spon

used for

bead QPR P bF s

errors duri

i ng

A MRl

e BdIBE ‘?ﬁa

drug -co
g (

as
e .use

“&lf“étesf ?
ttﬁ’ﬁ 'S %’ﬂ‘?gnt‘%

avlnthdgncﬁfxgg
CPSQ 8308751161' k&?sggrSw
el 5ROy W‘%{rl?

S&@feasle

PRt R

Table 8. Exemplary coating solution composition.

hﬁ%ﬂe& @gﬂcgﬁtﬁlg immediate
lAn k&aﬁpg@é}gﬁ%r is prepared by

a'sin

e

ol 8?1%%'&_%8& Point, PA)

%Jﬂy dg%egl gn éxample of a

In this

Material

g/kg
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manuf acture can be easily avoi ded. The color is
i ntroduced by incorporating a pharmaceutically

w@emeptmid e col orant into the coating during CPEL/USIP06/062064
preparation ortabletting. The col orant nmay be either
natural or synthetic. Natural colorants include
pi gnents such as chl orophyl |, anattenes,
bet a- carotene, alizarin, indigo, rutin, hesperidin,
quercitin, carmnic acid, and 6, 6" -di bronoi ndi go.
Synthetic colorants are dyes, including both acidic
dyes and basic dyes, such as nitroso dyes, nitro dyes,
azo dyes, OXEmﬂaﬁﬁme$Hkﬁ%@ﬂeS pyrazolona@o xant henes,
i ndi goi ds, pnthraguinones, —acridines, 1 chllli i es,
pht hal ei ns, || Wﬁﬁ%eﬁes For exanple, a dy pi gnment
coul d be incnmmorated duri ng preparat|on m@ the
coating so [bbj For_encapsutated tapbters, t he

wei ght of e‘é°€ﬁ“17 %?8’1 WY ehlids iR T‘H‘é(eq*délb‘kglﬁl}eé’mFeés
typically i n t[Pﬁ}ér 39 ?mr%&%u?tb e% sg gaargg ate coa Wl%h %ﬁﬁg%hg solution

preferably in range o t 0 abou

. One.skilled in the art te t
R 0L PEBLS AL Bkl i
] A A LR R B g

forn1n tab einis b r S|on f.a .

pov by Al il Gt ey o s o
|t|on alone or in conmbination wth dil uent

b| nd lowing REpqessRApametes éfPh'Paéii‘r et 1 0corbieh FEOduﬁtrteffllPFéamfe =38 -

like. Conpressed tablets can also be prepared by

vet - B antHriaven 2%355}1§}dh’a3?€ﬂydﬁ‘ieoﬂ5pr28o?é‘é/§]€é At %’&P%ms‘m =10

nmay also be nol ded rather than conpressed, starting

wi t h- 208t Snenskilisd jim prt (il wregospipgy tha 4t diffeieabfacentrations of polymer and

wat er - sol ubl e | ubricant. Drug-containing particles or

beadameine aprlisd peill ﬂbpabeeaccbgta'elen%wm@tﬁél bepgsa ars, disqgcpt an inlet

as wth a fluid dispersion. [67] Conventional coating

pr oc eghpererasitSefal’ prie e fhid/bagdonpetd 1thouzoat t he

dosage units, e.g., the drug-containing tablets,

beads, or par tlitd]edn dptpnadxeniobas of abaie 2%y@hboet Wase#w may then be

coating conposition may be applied using a coating

pan, apphedito | the esgsr afhet ehroaing, sobutioh | (Tiabliez@disb ptpared by mixing

coating equi pnent. Materials, equipnment and processes

f or hydepapiapgl athiletlhilose & @gadry dloltgeqmamtithclater, ushnpda stirrer until it is

del ayed rel ease dosage forns are described in

Phar frllyeliskolead. The bege afe@oasd withlleatsl coatigsolutioe hangrafiuidized bed

et al. (New York: Marcel Dekker, Inc., 1989), and Anse

et atoater RhiehMBGERAGT alanifasa@e HyoGls fanid ALY, Rhnlsey,i N rayd using the

Systens 6th Ed. (Media, Pa.: WIliams & WIKins,

1995Jol1ofvaB]prédets Mikdhet€® (OORAH Szedt €8EIK 0 Kp): PRRIuct temperature = 40 -

i ndi vi dual drug-containing dosage units include, but

are BEC; hirfidved 200350’ Me sy rdd Ddens onl/ b iAN¢@hiz&ion pressure = 1.5
d|3|ntegrants stabilizers, ant|OX|dants surfactants,

and colh®gy, Mhe a&@éaltb%ads[a@%né?! dt uB i tdrApezAur OF 85 L 86PCYiA the fluid bed
as "fillers") are typically included to increase the

bul kehupdo § ﬁehleknaaatwagl tfe BARE béRRkarSbZRicdSn BIQVA: 468kt 40 - 50°C
for conpression. Suitable diluents include, but are

not 4, ih P R, di cal ci um phosphat e di hydrate, cal ci um

sul fate, lactose, cellulose, kaolin, mannitol, sodium

chloride, dry stargfye hyshyized c§§tﬁ?1%%@1‘ﬁﬁon

Material g/kg
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silicon dioxide, titaniumoxide, alumna, talc,
m crocrystalline cellul ose, powdered sugar, and
wWOorRoovaresgo t hereof . [ 70] Binders are used to i NPEr/US2006/062064

cohesive qualities to a tablet fornulation, and thus
ensure that a tablet remains intact after conpression.

Sui tabl e binder materials include, but are not limted
to, starch (including corn starch and pregel atini zed
starch), gelatin, sugars (including sucrose, glucose,
dextrose, |actose and sorbitol), polyethylene glycol,
waxes, natural and synthetic guns, e.g., acacia,

t ragacant h, }@@g)ly%y@tﬁ{llgs@td?adrﬁ()l yV| nyl pyr7rool i dong,
cel | ul oses,—and veegm—afnd syntheti—c pu:%éllb'l s—such as

pol ymet hacr FPEFAYEA 4 pol yvi nyl pyrdol i do (PVP)|, and
m xtures theapgof. [71] Lubricants are usedgto
facilitate tap EL T EEIHIEN: @bt €S of suitabl e

| ubricants include, but are not limted to, nagnesium
stearate, cal flilgMm Fireadidfeent sibéidied cclasé deadghyeeegh prepared: Slow
behenat e, and pol yet hyl ene glycol. Preferably, a

dos ggigadeNMR BAAURIifMSrnitdiabfeRadeN@IR 8§ )X bitbdasd rgledseWMR bead III).
% (relative to dosage unit weight) of lubricant.[72]

Di S'ﬂl‘é%ﬁl@ﬁiﬁo@df%a&%ﬁﬁ‘ihé é&auafn@!}lbt bdadtf@niudtlosd are shown in Tables 10-12,
di sintegration or "breakup” after adm nistration.

Sui tablegidiysi ntegrants include, but are not |imted

to, starchés, clays, celluloses, algins, guns,

crosslink e@aﬂ@ I "R Sula RSO PH X4 Hfg?gses&th%p@ﬂﬁ MH B&dds

Surfactants may be anls@gwféieagea(MI@BéagD anphoteric or
noni oni ¢ sur f agg. LS('sEahe goents. —Sui tabt e n@g@ oni ¢

surfactants inqctu D GAloBahOtatalel M L €0 1 O, 1hose
cont ai ni ng car boxyl at e| msiudhifednat e and >ullf7a% e|ions,
associ ated w tjh cati ongsw@guétheas UsOdi um pétdassi um and
ammoni um i ons.| 1@ker SJHIdalbYPeOPﬁ@FIfUBBe% ant syyizncliude, but

are not |initegdeee | op Ik chaln sul fonat ¢s and
al kyl aryl sullfonates & H“‘ﬁ te& db-um-dodedyl beénzene
sul fonate; dial kyl sod| Frﬁ P af e9155u¢h as

sodi um bi s- (2 salRy! he “'sul foducci nate; and al Kyl

1”4

sul fates, such casngodi rﬁleéﬁﬁryl sul fate. 2%%] |1f
desired, the tlabl ets npypwisitiSmeg@sPai N M nar angount s of
nont oxi ¢ auxi l[izareg subg c pet §.i.ng |or

enmul si fyi ng agerdtisg pH é{’fp %ﬁmfﬂy&gé@%t $, ks
preservatives,| and the| PiifkeVafUpB] As noted earnlier
herein, the individual | &rdgGbeabl ets, bead¥%or
particles are, in dtheehibydilent, contained within a

cl osed Cap%‘ubl ormu E) uijo Qﬁcu N 'Btegc?sr
AN 1T VRl

CCeuUtT L;al

typically com:ﬁr—oéees%%ée z:frgxgﬁa east 3' &t m stered
and wat er sol ybl e conmpoyp i]Zegucﬁ as gel ati'u® gtarch,
or cellul ose. |[A preferfegdaGapRsluge mat eti ak7.0 s |gel atin.
The capsul es grieppg ef er alhgtys@gle@illossu¢h as, wilt h

gel ati n bands.|18e&g e. gNF

nnn

Purified Water, USP 0

Take above Escitalopram 98.1

IR Beads, 100 mg/g )
2. M.R Surelease* 185.6
coating

Purified Water, USP 0
3. Top Hydroxypropyl Cellulose 5.5
coating (Opadry)

Purified Water, USP 0
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Rem ngton: The Science and Practice of Pharmacy . 20th

Edition (Easton, Pa.: Mack Publishing Co., 2000),
waonioch7idescri bes material s and nmet hods for prepar/usm06/062064

encapsul at ed pharmaceuti cal s designed to dissolve

shortly after ingestion. [76] According to sone

enbodi nents, the present invention provides ora

dosage forns conprising a plurality of beads, each

bead conprising a core having adi aneter from about 1

mmto about 1000 mm an active ingredient conprising

about 2 to about 30 ng escital opramor a

phar naceut i callly accep{ apti¢Rgeddt t her edf ;10cand |a

nodi fi ed rel ease cOgtmY” “wkrése-ei n the oral dosage form

has a dissolution rate of the active ingredient of

about 70% t!85HauioraBLioR foridt-6apY e escifalnpamMR Beadout

24 hours; and wherein PHaclepse MR ead BWDpr ovi des an in

vivo plasma prrPF‘?CFSEsSt%ﬁrrMafie’iail ng an in vi Vnm?@;asma

profile conprilsing a negﬁm%ﬁ%%cﬁﬁﬁqess t hano ajout 30

ng/m. In a fdrther empQ{iTE] sage, § orns

| e LI, Jope dosagg,
provide an in i ¥Q, pl assggx&&gipkllcghﬁog Nising g mean AU
Co- o of nore tlhasigaboul 60 Ng /n1. ‘F?"] 3 exenpl ary

enbodi nents, tlhe rel easewmedwiyiusg pol ynero may
i ncl ude, but ifs not |1 firikeebote®@scitabdazal Cel | L ose
(Surel ease (r)|) , nethab¥Behdtl€0gFudr agit #r'?),
met hacrylic acizdl\fBopol Y B®Eeateyme C (Acryl -gze (r)), and
m xtures therddf>™™n sogl%ﬁ?ewgg,i[ggnts, the ordl dosage

Hy

c3at ad
Cu

form may i ncl yde—a—+epiCoptin on—the rel ease
nodi fyi ng pol y\r?g’gi?fé aye (OPESE)’( )ng’%la\erér‘pﬂjoéf { he26op |coat i ng

may include, RQut 1's notpldMAwed dsp, HPMC (Opadry (r)),

HPC (Kl urel (r)), Eudragid vilokas, Eudtagido(T) E OO
Eudragit (r) E T BConab3% @Y tlas (T £ PO —Eudragit (r)

NE, and m xtures thereof. [78] According to other

enbodi nents, the present invention provides oral

dosage forns ¢OIERr FRufey 284 fHowr tad disyoh@fonppaEls forhe 18k Release (MR
each bead conprises: a first drug conponent conpri sing

a Cob&daRAREinRiag @Rt (VIOBeddanaheiitast§00a BYMRIBAN TIPE Fespectively.
gram of bead, about 30 ng to about 300 ng escital opram :

or aTIU BRI hCHatacBRinaR! RRlnfetG | Emin ATROIn P B9 F& nmediate
of bead and a first polynmer conprising about 20 ng to

aboufea® TBeiRRpratt AP RniheRdike®d "Evgﬂ.a{mioefj 516k a3&ise (MR bead I),
coati ng conpri Sing about 50 to about 300 ng per gram

of  bgatnedais REQARI MR B DHAA REN 1AV RIK Sidgmpbout 50
nmg to about 150 ny escital opramor a pharnmaceutically
acceptabl e salt thereof per gram of bead and a second

pol yMeib1€ O3RAdas HHD ARRMAcoRitiE: PRAALEAN b BOA MR G b Alhs
of bead; andopti onal kybrmlide@RorBE df3nGOMPr i Si ng about

g Toabout |2 gram of bead, Vg R M OT WR s
dosage form has a dissjolution fate of {hemactiver IR
ngPledi ent Rof jabdd® I 70% tMR Bboput MFOH W tmmlat}@u%cn 90% CI
fmeters o ahout! 284¥oyr|sintefizdijte | n Hnt exenpl ary
e i. Meng.22:t Nespizzge [dsot: wenpenent7scpnpfPSes X-€of e 8098
Ps ng-5abqut C&% afHr pefSsgiam] of bead. abolt
10‘5Uivg esci t allopr apzoxal ate {)er ram of b&EEH anW-8hp 91-106
f i i, PPLYHIES, co@ﬁ;%ises o)ﬂ; BT o),fhyalr oxypr opy!
AUCq¢ 83-94 84-96 94-106
(hr* 273+89 284+117 317+130
ng/ml) | 321143 |  (88%)* (90%)* (99%)*
Tmax
Hour 543 12545 11.7 45 6.8 +1
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cel lul ose per gram of bead; the nodified rel ease
coating conprises about 163 ng surel ease per gram of
whe@do7asie second drug conponent conprises aboRCT/LSE06reH2064
esci tal opram oxal ate per gram of bead and the second
pol ymer conprises about 2 1 ng hydroxypropyl cellul ose
per gram of bead; and the top coating conprises about
17 ng opadry clear per gram of bead. [80] According to
sonme enbodi nents, the present invention provides
capsul es that include one or nore of the beads
rovided herein. For exanple, the present invention
PGP Rate destipfaapd oflzemetibmgan i ncl udes about 2 ngy
e@gﬂﬂ%@?ﬁ%i@?ﬁ@nr a pharmaceutically acceptable salt
t her eof and prOV|de an in vivo plasna proflle
conprising a nean Tnax of nore than about 6 hours; a
nmean Crax of |ess than about 2 ng/m; and a nean AUCo-
of nore than about 60 ng h/m . [81] In other exanples,
the present invention provides drug capsul es that
i ncl ude about 4 ngy escital opramor a pharmaceutically
accept abl e salt t Eaample 4 Modifia\Rdeasalabletsvi vo pl asna
profile conprising a nean Tmax of nore than about 6
hours; a nean[OYaxAomollidisd rtlhan @bicldpran neffled magrtd prepared as a
mean AUCo- of nore than about 120 ng h/m . [82] In
ot hemateix ghpidaiont Terep Efemt niodified trelemse patdats dew thetl @repared: Slow
capsul es that include about 5 ng escitalopramor a
phar rkaeU(MR abley]) sigeapididi £lasd (MR b®lcellf; aad thet ©éh@d €Vl tablet I11).
in vivo plasma profile conprising a nean Tnax of nore
t hanTieetipolitibiosheach ¢f theedBmpliBxablbt fofHiationd AreaRGH inSTables 14-16,
ng/m; and a nmean AUCo- of nore than about 150 ng
h/ M resgdettivegf. ot her exanpl es, the present invention
provides drug capsul es that include about 10 ny

esci t al opradpiOT4. BoRliAHTR ¢QWkdiGRIpkYn ABEERI RRla& BBIkS,

thereof and provide anghprefdNONR abIRPr of i | e
conpri si mean Tnax of nore I nan qoeidinegs

OWEight

mean CnH

Mg

I ess than about 107B°Hy/

m ; wand

@B

AUCo- of

Soplepranh@alatebout 300 ng kP .

| 5%t h

er 10.2

exanpl eg
that ing

,Hydheypopsdrsegniceliningg
| (Bivdebeopkdiit 20 ny

enti on
esci t

aF(ﬁ’)'}n%y |

dQ§Ogru

N_Or

d cagsu

es

phar mace

1HE9Se PMEC 8 cept ab

e sgltfi

her

edﬁoﬁnd

prédgi d

)

an in vi

Cfﬂ’sﬁqrm pr ofile

cony

r igkdapig

a #eAn

Ca&0 of

|l ess th

AMaghesipyp Stogpten NF nd -

and

alubrisang

AUER? o

nb? e

t han ab

RPaBNBlean (Y SHITRPO) |

n stij

| Cozipeh

r e3xa

es30th

D

ii%#bnt i on _provide

s drd

g_capsl

| e¥00%hg

1396 u

e

pr esent

about 30 ny eSC|tarﬁﬁﬁéﬁﬁﬁﬂeﬁ“ﬁﬁ%ﬁﬁb@%ﬁ?FEaIIy

accept abl | 1 ther of and provide an_in vivo plasm
profile cdﬁ% EWQEH”Gﬂﬁ%kBFm1%@@ﬁgﬁﬁﬁﬂgﬂéﬂﬁ&So
ng/ m ; a_n_d__a__rcea n A}Wmeﬁiﬁte welease (MR Aablgt &t 900 ng
h/m . [B&Jiymdecording to of her enbodlnEnt%¥%gPﬁ Sﬁﬁﬁ?ent
i nventi pfFilppriovi des nmet hods of treating Qﬁi&%ﬁ‘ﬁad&@
suf f eri g froman adverseevent [brougity ORp Y Rp.
treatmentot t h an anti depfr essant] adm nijstiersed|i B1a
dosage form other than a |dosage|form 22A 22C
Function Perc;r:tage mg/tablet | mg/tablet
S-citalopram Oxalate* API 8.5% 10.2 10.2
gﬁf’h’ﬁr%%lmeﬂ’ﬂcemme Polymer | 48.0% 48.0 48.0
ProSoly SMCC 90 filler 0-53.4% 53.4 0
Lactose monohydrate, NF filler 0-54.6% 0 54.6
Talc, USP glidant 6.0% 6.0 6.0
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contai ning pul satile release escital opramor a

phar maceutically acceptable salt thereof (preferably,
we@7vaisepr am oxal at e). Exanpl es of such adverBET/Eym®né/662064

i nclude, but are not |imted to, nausea, insomia,

somol ence, increased sweating, fatigue, or a

conbi nation thereof. The nethod includes (a)

di scontinuing treatment with the anti depressant; and

(b) treating the patient with a pulsatile dosage form

of the present invention. According to one enbodi nment,

the antidepressant is an i medi ate rel ease dosage

form prefodaiiicombiodidergdi| atlglant e] e@se% esci tal gpr am
oxal at e |ddga&sjen Stegaram, FB4]  Adoocadi hg 126 of her2 12
enbodi neog] t he present inventi pni1grovi dego met haws

for treating pati enedmsdpfagieisiigqfiv. erhnrgexiel
dysf unct i oifaje dadlermelatienfor eseialoppam nyidiffedaelease tablets,
anti depr essant admi ni sfastreidase{VR tdblsldle f or m ot her

t han 4

» dosaqge f diEmM contai ni

pul sa

itile re

| ed8e

25

escité

n
Al opr am olymhrgthar rmceutJ’ig

cally

accept 4

bl €0sa

t 20

t her eq

of suc¢h®
limte

decr ed

f (preferably, escital

exual dysfunction i

sed |ibido. The nethod

pram d

ncl ude,
l‘lf\lf
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but arje
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fide. SENS di sorder in a

[gditanier

t §.0% nd

edébhe

r edxo

by ad

gretiver StaacpediF ef f ecti v

eLuuipani |

t 0d% t h

e dosa
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f or m ¢fiotilhne present inventio

n to th

e 106t g

nt 120CN

S 120

di sorders that carflb®mgdfeatagdalisihtotineg offesage f or m of

the present invention include, but are not limted to,

maj or depressive disorder, generalized anxiety

di sorder, socilal8lahiguet §-7dhewy thedissplogen profilerfat the slow release (MR
stress di sorder, obsessive conpul sive disorder, panic

di sotailet I)i motruetidag peeise MR asllet) IH)acod efagt redsise (MR tablet III),
di sorder, eating disorders (such as binge eating,

bul i mspectiacipr @ke alowarttagheaisiet WR tabob) wss preysthysing@HPMC and the
prenmenstrual syndrome, prenenstrual dysphoric

di sordkese raoga bé vgimliza&bbyl essrollingtit amoGSfrIIPMC. The intermediate
di sorders, nood disorders, neurotic disorders, acute

St r egdeast B0IAQR tabddt T Myt fo@hlted udigd eitiae taisitigleypolymer or a more
di sorder, and drug abuse. The dosage form can al so

effe&hhw@bmo@ﬁ%ﬁhlaﬁﬁMﬁﬂkﬁ ¥Bo PhigvByE ORMe t(POLEBXYNEd/or HPMC
toinitial treatment with a conventlonal SSHI ,

espeyatingn). NnRBhdrAN tnSretdihd ¥R QECutke RieBhS b e (ﬂioﬁﬁlfeg &/ill lead to an

who have failed to respon toinitial treatnment with a
conv gitch @A hSSE stred 1B, RORAGE:; 1O IFRGRR cﬁltﬁ@dﬁ? uged atnqncrease in
treat or reducé suici dal thoughts in a patient in need

t her gfecui@Nebi dRILQY SnFhisiatil | thd %ol?ﬁ@tecoﬁ%n‘fﬂaﬂ&{ constant will reduce the
foll ow ng stroke. Definitions The term

) eSCfetle%Lé)&Eéé‘m Inaaﬁidﬂéﬁdﬁﬁé?r@é nwhtglcinggiﬁtﬁe ProSolv or water-soluble lactose,

[-13-(di methy am no
%Bél!lst S(’)n?% bg%) @g@}?&?%ﬁ %fdé E%glc Oars a glidant and

pro p)ﬂn] e us@(ﬁ) tof ﬁlUcﬂ:ﬁzR@ Hﬁ

pre era y_ cont al n! ng
0. 2% nddflf Qleatdfe 15t 1BHERRMTHO PRE 18 810 VKOt 1m) formutation
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of

| -[3- (di methyl -aniino)propyl]-I-(p-fluorophenyl)-5-pht
whadoanomeboni trile) - i.e., Scital opram havi ngP@ErUS2006/062064

enantionmeric purity of nore than 97, 98, 99, 99.5, or

99. 8% by wei ght. For exanple, the escital opram can

contain between 3% and 0.2% by wei ght of its

R-enantioner (based on 100%total weight of

| -[3-(di et hyl -am no) propyl ]-1-(pfluorophenyl) -

5- pht hal ancarbonitrile). [87] Pharmaceutically

acceptabl e salts of escital opraminclude, but are not

| i m eyl also, usacdittierad dhirtgieco polgmbit er fimitipdd pwiytdersoingesmbénation. Other

and i norgani c acids. Exanples of such organic acids

ar e ¢xgipeénts, thitunsr becysed @ride tactoas a4 filler, Tplam®k glidant and Magnesium

succinic, oxalic, salicylic, nethanesul fonic,

et hagtegta®ub f dibiieantacetic, propionic, tartaric, citric,

gl uconic, lactic, malic, mandelic, cinnamc,

citraconic, agpant l\&bdlfﬁzﬂeﬁédséiescﬂﬂblﬁfhﬁlltﬁbletb na¢ BIRb Be prepared by

gl ycolic, p-am no-benzoic, glutamc, benzene sul fonic

and édﬂﬁﬁ@ﬁl&ﬂtﬁdﬂ&t@féfbﬁé&aﬁ&l(% A8, Welnlplas) wiea delayed release polymer
8- hal ot heophyl I i nes, for exanple 8- bronDtheophy i ne.

Exanglgessuafagh 'éﬁb?rl BREYRNOfe AfllcdSn Bk GilNERER] BdnGeading the
hydr obrom c, uric, sulfamc, phosphoric, and

nitr Ibrése%‘?dh%%su% tﬁit%ﬁffe@&t B&?fn&@ cE g’t defitlobyy ac@féﬁa%ﬁﬁ@t@ can also be
salt's of escital opram i ncl ude, are not limted to,

esci §gh M&M@Wo@g &sﬁ)ﬂQmﬁ Fdfltle%l aﬁ@ gﬁ%é&%ﬁ&ﬁ%ﬁ&ﬁ'tﬂ@pdyma the

The term "escital opram also 1 nc

hyd r@fe% raS by Bl ﬁadumgﬂfr@fggc hd ip}f f.y.ﬁs of

escitalopramand i1ts accept abl e

LS pactt Al opr ARl BIPRIRSHIAG Udntoiftl IS

salts thereof can o) are

S I TR T Y
coci Taehne AGsSTbEOR R S st Plciety Sro Bramplad) may be costed
o Vi GeR BRI RS téﬁ&o'gﬁ%e%é%w@@%awﬁ@afb%%lway then be

07 g8TAe 6%@%%%%%@%? Rags R BingeE ghe Tl 3 iy cptonly b
cong$p§t|ve épran1 "i omedi ate rel ease" table

r ef §F coBof aﬁe F%atﬁiPM%F%dgyM%%’@H&)ﬂa%ugtarﬁ%let formulation
and Dru Adn1n|strat|on roved New Dru l'ication

No. 8ghaysnindablediiy) armuﬁltop(S my, 10 ny, gof\pgo gy

escital opram) . Unless otherw se indicated, anmounts of

escital opra r Bable 17 wpitappiabletdformpul |0f§?rcﬁ?1lpﬁti5ﬁnf ee

base. One skilled in the art will U q%;ah%@ghghat for

any desired anpunt of escital opramia specific anount

o; a part:cu BicitSoplan tH6 fseBRanip®eagl. |5Or exanpl e, 1%28ng

of escitalo s—equirvatent—to 16"y o

esci t al opr a?n?d!& @é% ZEJ%el efmnau 8h-..of.-.1he-.aﬁount of

a particul ar | Baitdoptabat nust be used3to provide ja
desired anouf Sci.tatopram freg . pase 15 wet|
Within the S(hF R A °188] A
"t herapeut i cpHPMC &rhde0t | ve anmount” |#eans the anpunt of
an active ingredient that, when admnistered to a
manmal for treating a state, disorder, or condition is

S ufficient tojefhfethe &daghs apat ﬂ@ﬂ%rmea_ B€a suitable perforated pan coater
therapeutlcally effective anount”

(Accela Coater, Thomas Engineering, Ill). The immediate release pulse is released
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wi Il vary depending on the active ingredient, the

state, disorder, or condition to be treated and its
w@eweniasy) and the age, weight, physical condi2¢DOS20861652064

responsi veness of the mammal to be treated. According

to one enbodi nent of the present invention, a

therapeutically effective anbunt of escitalopramis an

anmount effective to treat CNS disorders, including

nood di sorders, major depressive disorder, generalized

anxi ety disorder, social anxiety disorder, post

traumati c stress disorder, and panic disorder,

i nclrapitllyg eganinClesst thag k6®. mn8&p idhel NeH@1. The remainder of the drug is

"pharmaceutical |y acceptabl e" nmeans bi ol ogically or

phar siegaltiaQy fadakad 4 PAPAS.5 bleg abait 2 houy after esf@uiel

animal s or humans, and preferably neans approved by a

regul atory ageney pikukhe sioedemhaldigonespifile 6f a®fexdnplary unitary
stategovernment or listed in the U S Pharnmacopeia or

ot hegipigEmie! &d puldes GRY NI phRakilp RdlNR TaP Bissblftdh Be kHdws that the first
animals, and nore particularly in humans. [90] As used

her ejuise id féféa!ie%&ﬂﬁdly%lﬁﬁ%d thel S@ntBhse rel@updnleRpdsinedo pH > 5.5.
refer to one or nore of the following: (a) relieving

or ahhLWidd Mty ?&§§n1i%ntﬁats Cﬁghdﬁm&s diS A58 B ukdd B generate
subj ect, 1 ncluding for exanpl e, di sorders,

'ncbﬁﬂkﬁgfggggﬁghﬁﬁﬁ‘ﬁgs maj or depressive di sor der

general 1 zed anxi ety di sorder, social anxiety disorder,

el udi ng pant - at { CORER CEf e%%mﬂ%%ﬁ—il Tevi at | ng
t .he intensity %ﬂl ng gférf&trﬁuq ogg ncI oq%?]ehqglagkﬂe\%fanaoral dosage

dlsorder expe y a su but

St | n{ﬂ"ﬂ tf?‘ OPEII?]?ZSé Qr?ntacoel\ﬂn%%u%: naralggt&%n%gr éx%mg tY Fdsirable to provide

essure sue

t .enpe?nrc%t i, gérggﬁe%&gﬁ,é%%ld a' eSt ; nggll de ay f%gcilgai]op{)am tofan individual,

dlsorder) and/or redu0|ng the ri sk of develo

wor sBRISHGY 2 diesyraipder s PlastR LopespRigRApe cigft SRR and AUCo.)
includes, but is not limted to, any disease that is

assovhily aviniiene pii AL KEasHHc CORCAGRL9AN (Gnad  that is produced.
di sorder, specific phobias, social phobia, and

agor Moteekata it is rdesiFrblchtopprayide At madfesmoplagma conseaition (Cra) after a
di sorders are further defined in the DSMIV. AMERI CAN
PSYCi A RRQOASSEC! WTITAN meDl (MENDS TP@pgsiiivns that include multiple beads or
STATI STI CALMANUAL OF MENTAL DI SORDERS (4th ed. 1994).

A pahbletsarithatbk sinse er dfferentalissolpeéen and/dr pheviviagdkindtie paragugters may be
a sudden onset of intense apprehension, fearful ness or

t er r weed tagfrbeide adesoed atabdbsegetfiornh eel i ngs of i npendi ng

doom During the attack, synptons such as

pal pi t ati ons, [$%@aFongamplesndpsuigeongmissd ol W9sinmhediate release beads
shortness of breath, feelings of choking, chest pain

or di{sscBranglé 2) mesd@ainicieeliitegieasd balily VR dsa] I1f Ged Exagwple 3) may
of unreality, fear of |osing control or going crazy,

f ear boprepited g Fopakanilaes ngsdang: fams lof esvitaloptanf nap be prepared by
are present.[92] Panic disorders are characterized by

I €CULddaipt40une $P@6 e flediad kdlease beads and 43mg of the intermediate release beads

(MR bead II). Thus, dosage forms with varied amounts of escitalopram beads may be
prepared (e.g., 2mg, 4 mg, 5 mg, 8 mg, 10 mg, 15 mg, 16 mg, 20 mg and 30 mg), as

shown in Table 18.
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attacks about which there is a persistent concern.

Agor aphobi a i s anxi ety about, or avoi dance of, places
w@roo3iorasad i ons from whi ch escape m ght be di f fPCTIUS$2006/062064
in which help may not be available in the event of a
pani ¢ attack. Specific phobia and social phobia

(together fornerly "sinple phobia") are characterized

by marked and persistent fear that is excessive or

unr easonabl e, cued by the presence or anticipation of

a specific object or situation (flying, heights,

animal s, seeing blood, etc.) or social performance
situations. [93] The disorders in which panic attacks
occur are differentiated fromeach other by the

Pra6wh iStdktgk ifbrihs @f edchflopadwomngried oo F0%hitnatiaraKsase bedds and 50%
exanpl e, in pani cigtirsediae ieléReballt IR Deal ¥)

Bawper edictable a@ﬁﬁg 0t4n% 0§1Jn£t %qng t16m§nY15H@r 1|6£1E| Qémg 30mg

araoac anl ar o

retr-easr— ] O[JCL’I I H€ pII\JUI a IIC cu AUCRAN3 dAdr ©

ﬁﬁﬁggspﬂﬁ“%y spemi fli cast i|mzbi | §©4] Ehe phrsade so | 100 | 150
r ment of anid disorlder" ican i nclude a rleductiion
ppomnteé MRUHe®E  jor yprievent ijonsof panj c sat t @acks |and/ ¢rios 162
PePme® of the sever|lity of| the|panit attacks. [[95] [The
Gesmciabe gt of 4sappr exi matsel y" 4arepnsiswi t hisn (arve 76 96
Aah S ﬁtbljnge rTOTe" qNasy T 9T 14oN¢ BRITT G4 af NAl|US,AT 251 | 408

VR e e e S T R P
determined, i.e., the [imtations of the measur enent

system For exerspl ®he cadudisdd phamicBEasticprdfile for hn @rmgd@ssee form of
than 1 standard devi ati ons, per practice in the art.

Al t esRadibpreinompadea e 509k Bedde $ReEkahBle Lhd 50% MR bead II (see
conposi tions can mean a range of up to 10% preferably

up t pxaifle 5904 shbhia i Bigile 9. THEphladh & KBl fASBlilelwas @ﬁf:lhlﬂ@&jusmg the

herein as rel ease of nore than 80% by wei ght of the

esci §a) gRGAT ERuRNOHuRD MJWHES the dRRuIRRA BEanJﬁgcol@ﬁ& profile for an
2000: 2051 The dlssolutlon testing tine iS generally

30 t 8) eﬁfd e%éleasIYa@J'l& %k es%ﬁ%&ﬁr&rh ‘%&E 'EQQI% ik Qs ’frﬁﬁe 19 shows the

am)unt 0 act Ive | ngre i ent I'ssol ved, expr essed as a

perc it S S J;@ e!.r@e%%g < an p eﬂ% be(a@)and 309 Mﬁ]béalaql RS orm and

of 8 I ndust

Di SSR&H&E@£K§E§%@@?§ fﬁ%ﬁﬂﬁﬁkbq dosage forns August

1997 of NLT 85%in 60
mnutes or less. [97] The terns "del ayed rel ease,”
"sustained rel ease,” and "nodified release,” refer to
the rel ease of an active ingredient over an extended
period of tinme leading to | ower peak plasma
concentrations and a prolonged Tmax as conpared to
"inmredi ate rel ease" fornul ations. These terns al so
i nclude rel ease over a period of tinme via a series of
innediate rel ease pul ses. The pharnacokinetic profile
ng Lexa ro(r%htablets (imredi ate releas

Téglellf?a@/&ﬁ? LD Plietie ST S PARERISHY PLS] vﬂ%?&ﬁ@ a3d 50% MR bead
The peak pl aBhepledaicddand %N%W%@ted%ﬁﬁ\‘}%’é?tso escitalopram

approximately 2-4 hours follow ng adm ni strati on.
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[98] The term "bioavailability" refers to the rate and
extent to which the active ingredient or active

worRienys4e. g., escitalopram is absorbed from BCTHUSZP06/062064

product and becones systematically available. [99] The
term"entry into a use environnment"” neans contact of a
formul ation of the invention with the gastric fluids
of the patient to whomit is admnistered, or with a
fluid intended to sinulate gastric fluid. [100] The
term"pul satile" as used herein refers to a plurality
of _escital opram doses that are rel eased at spaced
apgart tine intefval sA [101] The phar fdeki A& pic
pdPKreesnss desct i BER hBF &i|n i el ude aPEReT [ he 909 C1
| ol U o, _
pliasma concentr atl(wulﬁ&bre_ curve ("AUCo-t and AUCp- ),
g asma ¢concentratnonm (Crac) |t megof—maxiry
pl )aggggl@g‘g‘ centrati 8t ¢dnax) dddfer i nal l%(gl i i nation "
half-1ife (T1/2) . The tinme of maxi um comcentrpii op,
Trm%?é\%lélg'rbgé rm ned®481% he t #HE1%¢or [ espondi ng tp ér%%f”l
Arlea_under the plrasma congentrati ony tT e ggurve pp
t ottt Eivas @bt r psp@dizsg tlo BHeldBast measurable PP

_C : Single bral dote’o of virthal f fatiogﬁgo%ufl_Rg-‘EO%de” AureF-cal

i Nt egr at 5iQA orll&ic Bg mf R Brmk1didd ©RN1abd BRL T HakbI WL aS

follows: Egq. 1 where Cis the plasma nemanti ne

concent r ati on$!2 Inmotsy sxawplentiransule sorpptisad of 3 1% immediate
point t and n is the nunber of time points up to and

i ncl Pt didsqediemgleay end 62aP interorediistrelaase bpads (MR bead II) (see
Esti mates of the termnal half-life (Ty2) were

cal cEteaiad)urayrg pedperetlo Frisrpmpleed mgtdosnge forms 0f@8itHopran may be
where 2-is the termnal elimnation rate constant. The

ar eaPreirfersy byt adding |38 sigeof dlorioerediate ieloasetbienrds agd féreg bf therintermediate
time zero to infinity was cal cul ated according to the

f ol 11slsRsecpeadidIR orad TMTue dGYags forins wiithevatiasdmommasad eithlepram
concentration. EXAVMPLES [102] The follow ng exanpl es

ar e meyr e preparddusigr, @nigy é ngf 5 tiipe 8 proe $@ni, 15WigNit6iag) 2806 and 30
shoul d not be construed as limting the scope of the

i nveng), oyshown anYable30.as nmany vari ati ons and

equi val ents that are enconpassed by the present

Teirlw 80 tibsape fuirinb obecien®@rap patiived bO3 1.5 $emSdihte h@6hsk Peati®hd 62.5%

art upon readi ng inkemgdigs eMasslba6d Q8RbEd THhhe i nvention

Dosd S Fher ef Cf@mgo bﬁﬁm | mft‘n%d orgﬁ{g bylégg t?{ﬂ‘s SEQ_IB{T: 20 mg 30 mg

L\

Amciti BT AONG

+ 1o iy |
UIT e T1mart SCOﬁ Ui varr gt oty

005N clzi ng ase entidtljed3oAUpass s |anss pgr cent ages 113

are—gi-ventby—welght—unless otherwi se i ndicated

VAL

{jer:gé%' Y 1 hasredi av e |Rekgase Fabliet g7 143]0ESqi t ak opr 43 203

currently Isold and marlketed {in the United

Gelatin Capsules,
g P 48 48 48 48 48 76 76 76 96
Totals weight mg 69 90 101 132 153 233 244 286 412

[127] The calculated pharmacokinetic profile for an 8 mg dosage form of
escitalopram comprised of 37.5% IR beads (see Example 2) and 62.5% MR bead II (see

Example 3) are shown in Figure 10. The pharmacokinetic profile was calculated using
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States as Lexapro(r) for the treatnent of mgjor
depressi ve di sorder and generalized anxiety disorder.

wheoaprms¢r) is available in 5, 10, and 20 ny | PEEUSEDE062064

rel ease (ER ) tablets (as an oxalate salt). Exanples

of escital opramoxalate IR tablets fornulations are
provided in table 1. The strength of the listed IR

tabl ets range from2.5 to 40 ng of escital opram per

tabl et (cal cul ated based on the wei ght of escital opram

free base). Table |IB shows the pharnmacokinetic

paraneters (Cmax, AUC and Tnax) for inmredi ate rel ease

esci thaldapslaowit alfligts!.(Figrai0 sladbihetvs thwenkulasd phandcdklivestic profile
data extrapol ated to determne 2, 4, 5, 8, 15, 16, 20,

25 afud a0y idosdReskleadel tghltef dscifiopvamti(bee Example 1).Table 21 shows the
phar macoki netic profile for 10 ng escital opram

t abl plimaddRhetSEAriradt@p Farhd 33,496 87l Seadeali 6215 6t ¥ )bead IT dosage form
nodified rel ease bead I, nodified rel ease bead Il and

nmodi hidsiehnied] @8 Rade@@lett O esdididpand.. | Medi ate Rel ease
formul ati ons of Escitalopram* 1.28 ng of oxalate salt

TSh1e I(M@Anen D) ﬂa&naopﬁﬁan%lﬁé&d bAURRER BT DASH RIS ahdB62.5% MR
Phar noknet i,g, Ay féﬂ%{\ﬁ[e%l) o 1'11 dlake rél@és@@a%ﬁ:ts%%%k&t@l'o&am
ramtablets[104 he |rmed|a release (IR) tablets

canm be preparedyas @t Fowsy  Char g8 & (G RG30are) SHET |

bl gﬂ(df’aramete with th=(3$.5:¢; eeBsd [dr ug Bsubs| apGeetaditkat al C, 951(%1
an Add scteenselusi | ilci fibese®ryi ¢rocrystalline
cellulose  NFE :—nd (padcplefedir niel | ose sodium NE into the
twia mau bl ender saad2mi x| Adﬂmcreened %gnes ur§p-28-66.51

t o o NI t+hao + .42 ahaol ]l ndaor nd
S oAl al. <,y LA | || U [ SLLAYZ LAY [l Ollbl T 4||UC| Ilu |||

bl |exigt, j & ignen) conppessed on an&oigap tabl®t press 39198
the specified core tabhlet meight For DR._tablefs_the

c r@d ahl.al I € fhidmsoatiled sh,a perforatled coat ishgy-94.72
pan wi'th OPADRY(r) Wite dispersion/to an approximate
wei ght ajinglefal d2ggof § i %m OFvirthgforam aiinp 3765 % &+ Snfe MR I

esci t al Bpigihesidarat emg R fermpitiop CafcblFt?ﬁHS% 1988 1§ @blgsdasyi ded
in Table 2. Table 2. Escitalo ram Nontrade Tablets, 8

ng 1.28 ng of oxalate salt is equivalent to 1.0 rag of
esci t al opr am B&S3 EXhpPiBer? exanlis df £eRSURe CoiBESCBeefd20% immediate
[ 106] | nmedi ate rel ease beads may be prepared usi

f or niFleass keads Gre Bvariaopd éﬁ%@ka’v @ﬂe@sq)k;ﬁaﬁ%w ibagfl 13 gsga Example 3)
spheres with the active drug (Table 3). Table 3.

| me#iaabe picpiied sEoresxamply. § sygrdenagb derdts ofescitalpgragymeyf be prepared by
oxalate salt is equivalent to 1.0 ng of escital opram

bas eaddingpifr ingjog thewamendiatesrefeasrobeeds ahdridng efttbe grwgelsase beads (MR
[107] One skilled in art will recognize that

addi béaddhThuk cepige itrms vdictaried ameunts ebdscisatdpsam pidy be prepared (e.g.,
nodi fiers may al so be added. [108] The process for
manuagt4mg,rigmg,.lPeng,nifeuk, A6 eng; &6 mgs2d e ankk30 mg), as shown in Table 22.

Table 22 dosage forms of escitalopram comprised of 50% immediate release beads and 50%

slow release beads (MR bead I)

Dose 2 mg 4mg 5mg 8 mg 10 mg 15 mg 16 mg 20mg | 30mg
é‘é’(‘)’f}‘; /‘;f) IR beads 10 20 25 40 50 75 80 100 150
l’;\e‘;‘g;“(‘; ;fslgllgl) 11 22 27 44 55 82 87 100 | 164
g;l:tin Capsules, 43 48 48 48 48 7'6 76 76 96
Totals weight mg 69 90 100 132 153 233 243 285 410
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i ncl udes m xing the HPC binder (or PVP) with water and
stirring until dissolved. The escital opramoxal ate is

w@odaes7@smal m xi ng continues for 15 m nutes. OpPCDNSL0§062064

Talc is added and m xing is continued for at |east 30
mnutes to forma suspension. Pre-warnmed sugar spheres
USP are coated with a | ayer of the suspension using a
fluidized bed coater (such as GPCG3, nmanufactured by

Gatt Fluid Air, Ramsey, NJ) using the foll ow ng

process paraneters (for batch size = 1.0 - 3.0 Kg):
Product tenperature = 35 - 55C, Air flow = 200-350

nB/ h; Spray r =9 - mn;  Atom zati.on Ry essure
s TP uled T 0@8@%8%%@%@@%6 HPHls o1 g gipes form of
15 mnutesmthefl e

di sEHHPRAPBPENHY QP%&B@C qsdg%?g%iae}pﬂﬁ%haﬁ%?%% g, ead I (see
skilled in art will recognize that other suyjtable

pr oE8¥8PIp 4} afpshavysin A} ls dhe phasgpcokingtic Eﬁ?flled’i‘?élcFIE?ulated using
the drug | ayered beads can be further coated with

hy dERsiarsBayR incidewea L oSigure libelo shoe TagGalquisid phampacokipqtic profile
recogni ze that other nethods of Preparl ng the beads,
sucloras 8ang inyeedinte Kiaes BbipAerdAloPraE(se e s &aple 23 shows
with appropriate excipients %109 | medi ate rel ease
beadlefnbanmatpakm@mvammewmﬁoompré % 1B dend audoyaMiRahedd Pdpage form
ng/ g escital opramare shown in Tables 4 and 5,

r es peatininesliaje reRaby teblats ofFescitaleprapr am | R Beads, 100 ng/g
*1.28 ng of oxalate salt equiv. to 1 ng of base. Table

Tdble 28s (M¢aa H0fID )ctasnid HReankepkiR@R Raphgpteidof2ZB %R odad a0l S8%EMR bead

salt equiv. Ii(ealdulawyl)ahd ®agemhikdie rdhasedidsodiekeintopcat a
D. 1IN HC , basket 1@ pm|for the exempdiaraBliomredi at e
r ehiemsseead f or ok &idhs| wi t B 100 |ngfageEs et all opramcrs
and 200 my/g_es ci(tcgcl brarr d&8¢7 Rhed above is provided
i o

—Fable—6—F&a ‘a‘d)""JI H-or—Data fog 106 rrg/g @gg‘
: 7 35196

ZO@mrf'ijﬂ”@-)esci tal opfarh7l R peat®:16111] Thus, using the
eKenpt ary IR bead formut afions, vari ous gosages 1 QfIn L,
of e‘ih’t'aﬁ’%} am mi?%kiés pr apéﬁ’édZEby filling the|capsule
1 || l. IIC GPPI UFI | d.l. e—anbt ||. Uf thc dcoi i‘%’j bcau. Fui'

eKalpL 6y ndy) §ny 2emrdon6ny eseiidzal gpram capsul es gy 40

b 7 ("nrmr\ci ti-on
¢ ora] dose o irtue formulatio 0 ‘7' IR+30% %3
of  CapSUl RSN T rmmuthorth] 7 1656 l-oREam

prepared using 100ngy/ g and 200 Beads Exanpl e 3:

Modi fi ed Rel ease Bead [112] Modifi ed rel ease beads may

be prepared biy3@odt rmghdr exadpleateapselecaspribalad §7.6%ammediate
e.g., Exanple 2) with polyner. A coating solution is

pr e paeaselbdagds (sex Exagnpden2)etnld yP.5@edldva fadense oy @R bead I) (see Example
di spersion (Surelease (r), Colorcon, Wst Point, PA)

wi t B) may e pregdirad) Borskdmple 8 thgpdosage fomasdf edGtatvprunt sy oy prepared
until fully dissolved. An exanple of a formulation of

t he bg aadingg) mg@lofithie dmiesiaie Relwae bendd aal F5ns of the slow release beads

—~

q
Wl
N

(MR bead I). Thus, dosage forms with varied amounts of escitalopram may be prepared
(e.g., 2mg, 4 mg, 5 mg, 8 mg, 10 mg, 15 mg, 16 mg, 20 mg and 30 mg), as shown in

Table 24.

Table 24. dosage forms of escitalopram comprised of 37.5% immediate release beads and 62.5%

slow release beads (MR bead I)

Dose

2 mg

4 mg

5mg

S mg

10 mg

15 mg

16 mg

20 mg

30 mg

Amount of IR beads (100

75

15

19

30

38

56

60

75

114
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Table 8. Exemlary coating solution comosition.*

Contains 25% w w solids. ** Purified water is renoved
waleoorngsthe process. [113] The i mredi at e rel eaBET/DRAIS 062064

are coated with the coating solution to different

wei ght gains (e.g., 3, 6.5 9% to achieve different

nodi fi ed rel ease dissolution profiles. The imedi ate

rel ease beads may be coated using a fluidized bed

coater (such as GPCG3 manufactured by Aatt Fluid Air

Ransey, NJ) and using the follow ng process paraneters

(for batch size = 1.0 - 3.0 Kg): Product tenperature =

mg/e) 38 - 450C, Aifflow|= 200{350 nB/h; Spray fate + 15 -

Amou@ f R erda (914t pmi zat|i on pressure = 1.0 - 2|0 barn. One

mgskilled in art Wflllr&ognide Lhaf difforentt2 | 109 [ 137 | 204

| Gelatin.Gapsuleninght | gns :48 ol ¢ D! .d ncr-‘&nf s %&wp! i 8 b 7P 76 96

| Tolals SR M8 aceep oo % dodVod biadd are drfadlatoan— 28 A4
inlet tenpera ‘&f’ 8¢ pkdthd! P%‘E‘sggd form of
to 1 hour. ﬁlz’]l f Ble Cu%ﬁegihgéﬂg 01%%&1{: tpo# %)o ut it form o

gzgrésgﬁa;qp% %@ﬁfqﬁe@?ﬁsl ST i~
. relfoxaﬁ-gjﬁ‘@ 12]&[?#%1015}161;?{1 RS 1Cé3 ;fg OYV%I/SeC Cui%ﬁed using

|on usi

t, th
. fI‘f]? e %é@’%%ég i Plgzﬂgmﬁ%ﬁsgﬁ%%%%ﬁﬁﬂ B%%C& flic profile
Gatf fluidA g
o otden e inpedas 0F r%lF%ﬁF talgt e%easgﬁtaiép%g hep Eangtly 1 e haBR 25 shows

Product tenperature = flow

P eS80 e B By Sl 52 Tl s

= 1.5 - 2.0 bar. The coated beads are dried at an

i nl eforp anspispagdipteredpseqsblets sE¢eitdloptaRe 1 uid bed for up

to 1 hour. Alternatively, the coated beads can be

Tibles§. (MeaovieD)Rlasatdiheriapgokingiofaramsterypf 1760% R hesds and 62.5% MR

Tabl e 9. Obridingiicelaiad) a@@&tmmamwlam ielspse tEhlets pf qsejtalopram

water is renovefd dur®n process (PR (ABhelele

di|frkekafdesTodi f | €6 "'T’ér* é%’e (?&6 Is haye=BEEf e par edos c1
)

Sliow r el ease (N Qgﬁ t&ﬂ i nternedi ate rel ease [ MR

bgad—1 ) —and—fast relreasg (VR bead| Erjihe 55.00-66.07

ccﬁb@@?#an of pacR%#9thd exéfipPary bead formil ati ons

arle shown i n Taples 10-12,| respectiVvely. 8Fabl e [10.gyss-g3.92

Forfih-&T W™ Por | 91281/ g esEV?&Pop'an1NR Beads| sl ow

r giease (MR beag 1) Contains 25% W W sol iggS. Tapl €,LT ¢

Fqrafth.afd-osymbor | 9278 %y/ ¢ eé@#V@loaran1NR Bead '

| et et et ASSuliR et ol v ke kaT: f beads 10060

* Cont &i. &&1e25%c\5v/s\aéxsﬁ,niuxdl&cal b ésink2omgARnaamddat | on f or,

94.6 ng/ g esci[t®]op atelVEkddgdds ci@sles medyeasepricd/Medisadiith both an

L11)

immediate release and a modified release component. The immediate release

component of the bead may have the same formulation as an optimized immediate
release bead. Similarly, the modified release component may have the same formulation
as an optimized modified release bead. Thus, a dosage form with enhanced
pharmacokinetic parameters may be prepared. For example, an oral dosage form that

provides the maximum amount of escitalopram to an individual, measured as the area
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* Contains 25% w w solids. [116] Figures 2-4 show the
di ssolution profile for the slow release (MR bead |);

WO niogomsdd at e rel ease (MR bead 11); and fast reCEES®06/062064
(MR bead El), respectively. Table 13 shows the
phar macoki neti c paraneters (Cmax, AUC and Trmax) for
i mredi ate rel ease escital opram (currently marketed
Lexapro(r)), slow release (MR bead I), internediate
rel ease (MR bead 11) and fast rel ease (MR bead I111).
Tabl e 13. Mean SD Phar macoki netic Paraneters of IR and
MR formulations( )*: (9% Ratio (Test/Reference) of
geoneddet the pkamaConcenatfondBRC@rv{AIVAlanEAUML.E Wihile minimizing the
Modi fi ed Rel ease Tablets [117] A nodified rel ease

esci inakigphgiRshakbeleniionE, py R3S p@d@eda Mt ri x
formul ation. Three different nodified rel ease tabl ets

i nternediate ?elgase (Nthaglet P%%Enandagagk Telease

(MR 2Rl Rl 3 Hidrexddifle GREROSHL QB2 co Bﬂenfi’fnafi,gﬁ low release (MR
exenpl ary tablet fornulations are shown In Ta fes

14- hyel .E [ f Tled i
s ESSRSFLINE T OBk ekt EELBLLON! B ). gt

t abl gt %{at )blpc’énlr]e_éiﬁn%%? %ﬁ&ff ﬁisc"%@ré \%hf redl léitﬁ/at oth&r n;lir%ﬂ‘lgef‘d?xfglaase may be

base. ation tor escital opram

) S8 9860 LR 5 e oo
1oL e i PRI SRR T e

ng of oxalqt%l alt e
e

v, 7 of  hase. .
TR R R R A S

(MRtablet 1); internedi ate_.release (MR tablet, I1);

and PHHS eL"&%"ela TRy g‘ﬁ‘f‘i’? f‘Fﬁﬁ 9aneg§.Bga PR Ep3yne-Tiflus, beads
slow rel ease tablet (MR tablet 1) was prepared using

HPMC ARTSY'Ré n@t‘tjéeélﬁé?sﬁf%mﬁ%ﬁmﬁé‘d BpiFmpdialg rgigpse component can be
controlli Ehe ampunt  of HPMC. The internedi ate

r el SHERMY IS?W?ﬂ%¥4ﬁﬂﬂGet 1) may be formul ated using
either a single polynmer or a nore than one polyner in

conmbi nation, e.g., Polyethylene Oxide (POLYOX) and/or

HPMC (Synchron). In general, increasing the nol ecul ar

wei ght of the polyner will lead to an increase in the

gel strength, decreasing the diffusion of the drug.

Thus, an increase in nol ecul e weight while maintaining

t he pol yner concentration constant will reduce the

Tl egling;@ bead with aa@mifiﬁd)qql,eazfei qon@pr}ené(bgse,d on MR bead II composition)
g e ineadiafe adi¢ase FeraISokbnt. Bire gt effthe R erphmnérd endthe MR eomponent is

be used to nodul ate di ssol uti®¥) rate. Ot her excipients
i ncl ude Tal ¢ as| gaug. dant and Weight, | MR Beads,
mg/capsule mg/g
escitalopram Oxalate micronized** 5.1 104.5
Sugar Spheres, USP 33.1 674.6
Modified
release Hydroxypropyl Cellulose, NF 1.8 37.2
component
Surelease*** 2.0 163.2
Immediate
release S-citalopram Oxalate micronized** 5.1 104.5
component
Hydroxypropyl Cellulose, NF 1.0 20.9
Top coating Opadry Clear 0.9 17.5
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Magnesi um Stearate as a lubricant. The fast rel ease
tablet (MR tablet I1) fornmulationmy al so use either a
W@ emghzospol ynmer or rnultiple polynmers in conbi NBET/U82006/062064
O her excipients that may be used include | actose as a
filler, Talc as a glidant and Magnesium Stearate as a
lubricant. [119] Modified rel ease escital opramtablets
may al so be prepared by coating an i mredi ate rel ease
tabl et (see, e.g., Exanple 1) with a del ayed rel ease
polymer (e.g., Eudragit (Acryl-EZE (r))). One skilled
inart will recognize, upon reading the present
di scl osur e that | tefivmreenst pol yners, e.[g. 4o.celJuliome |
acetate qﬁ;t%qaah;&tfmrmg@aqeﬁs Ig|tve gepresheyg @ells b & bas hei@ve vari ous
di ssol ut i.08° BrBERE A " REF dependi ng upon t he
pol ynmer the release rate can be nodulated frompH 5.5
to pH 7. 4. Ex4dbjf]eUsing Unh¢ thatids dabditetl i@oWiAé R6Nchpdild with various
Pul ses [120] A unitary tablet with two pul ses may be
pr epéddsegks @s edchlopas: (e.81) 2 infE1e @higd 5 €ng, 8 IngR 3@ nigabd g, 1hag, 20 mg and
i ncludes 5ng escital opram (see Exanple 1) nay be
coat s@imgy) iy Bediggidd, dAowh-iEdRbler)7) Fd@ eRAMMEIS n@ dosage forms of
del ayed rel ease tablet. The tablet may then be coate
W t heseBalbpra QRdyale piepdred bPMIingQPaghkye vRihbeig of IR beads. Table 28

tablet may optionally be further coated with a seal

coat shoRMehd Opaalaitd -phéiinoR¥EHP patdheldfll IRl Me LRRIFRY release capsules of
fornulation is shown in Table 17. Table 17 unitar

t abl g4b1d 27, "EHustdoSdbe $ornR SR ihtvAliod 4AG0ntslot %lculﬁﬁraﬁﬁﬁ&}) terepared.
may be performed in a suitable perforated pan coater
(Accel a Coater, Thomas Engineering, 111). The

i medi ate rel ease pul se is releasedrapidly, e.g., in

less t hpf &8 BOUiBRn ﬁbsgge]foﬁhs'ﬂnpnﬂheofrtﬁe%h&d&ﬁaﬁg 26.
DoEe;gH;rZ? s guBgsEantig! TeEREq 16ng [ 20 mg | 30 mg
Andd mignNaUT s ajte exposura) 2] ure 41 shows
Betdha6xhimgol ut ijon>pr of iPe pf lan eéemplﬁé rylunftafy Babj el?® | 183

Gelpiof Frrlpo Sipal ges,q( 1| €. al pul sat l e tablet),. The
§€S45 48 PAd 4k Pl ) ag 48 48 76
mgdi ssol ution nrofilée shows th t hsa f%r Si nul se is

| Totpl mglapaile ¢ anil 41505 ¢ b |"Aweld By fﬁz $edfhd pitsel y #Mbedsel?0 | 259

oIt

upon exposure to pH > 5.5. One skilled |n art wll
recogni ze that different polyners can also be used to
generate pulsatile release fornul ati ons. Exanpl e 6:
glgg?l e For mul ations [123] Capsule fornul ati ons may be
Eja quintertphapekingiic garametgrsdarmoditiedelgase my ialopram
etiZ! partdnet 81 s 8 For Exlanplse, 1f |520 30
o Wrovidde ahlorat dosHye PArimiPhat 164 ()VZOQFQ 24.0
urh- Sefbluidt0gf 1588 ¢ 248 p3E0Hm $65.09 PRGN HILAN.0 | 930.0
ad {3 M8 Aot he 3 Sishad.1 | 5900 | 737.5 | 9219 | 11063
atilon-&4 ne Sdurvé | ( ALTo- t 6and_Alico-6 vhile6 6

m ni m zing the maxi mum pl asrm concentration (Crax)
that is produtER] Thstreiarinvention i naetihedisied froscppaiyi the specific
a maxi mum pl asma_concentration (Cvax) after a specific
anpufitbodimeants desesibed beremmdpdecdzapsans aodiiepidess of dasnvertian in
i nclude nmultiple beads or

addition to those described herein will become apparent to those skilled in the art from

the foregoing description and the accompanying figures. Such modifications are
intended to fall within the scope of the appended claims. It is further to be understood

that all values are approximate, and are provided for description. Patents, patent
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tablets with the sane or different dissolution and/or
phar macoki netic paranmeters nay be used to provide a
waele®rnad4or al dosage form [ 124] For exanpl e, aPCHPSMD&062064
conpri sed of 50% i nmedi ate rel ease beads (see Exanple
2) and 50% i nternedi ate rel ease beads (MR bead 11)
(see Exanple 3) may be prepared. For exanple, 8 ny
dosage forns of escital opram nay be prepared by adding
40 ng of the inmedi ate rel ease beads and 43ng of the
internedi ate rel ease beads (MR bead I1). Thus, dosage
formse with varied anmounts of escital opram beads may be
pr epaitbligatioas.gublicafipns, Arodygt dScripfions ang prold@olsgre dfd thggughout this
16 ng, 20 ng and 30 ng), as shown in Table 18. Table 18
dos agrlitasionsthe flisdesirdsalf epichrreciorppirsed hadin B9 Yaference in their
i mredi ate rel ease beads and 50% i nternedi ate rel ease
beadentifdies feat plufppses. Si ze- 3 capsul e wei ght 48 ny,
Si ze-1 capsul e weight 76 ng, Size-0 capsule weight 96
ng [125] The cal cul ated pharmacoki netic profile for an
8ng dosage form of escital opram conprised of 50% IR
beads (see Exanple 2) and 50% MR bead Il (see Exanple
3) are shown in Figure 9. The pharmacokinetic profile
was cal cul ated using the data shown in Figure 1.
Figure 9 al so shows the cal cul ated pharnacoki netic
profile for an 8 ng i Mmedi ate rel ease tabl et of
escital opram (see Exanple 1). Table 19 shows the
phar macoki netic paranmeters for the 50% IR bead and 50%
MR bead Il dosage formand i medi ate rel ease tablets
of escitalopram Table 19. (Mean SD) Pl asma
Phar macoki netic Paranmeters of 50% | R beads and 50% MR
bead Il (calculated) and 8 ng i nmedi ate rel ease
tabl ets of escital opramA: Single oral dose of 8 ngy of
virtual formulation | (50 %IR + 50 % MR I1) B: Single
oral dose of 8 ng IR formul ation cal cul ated using 101y
IR tablet data [126] In another exanple, a capsule
conprised of 37.5% i medi ate rel ease beads (see
Exanple 2) and 62.5% i nternedi ate rel ease beads (M
bead p) (see Exanple 3) nmay be prepared. For exanpl e,
8 ng dosage fornms of escital opram may be prepared by
adding 30 ng of the imedi ate rel ease beads and 54ngy
of the internediate rel ease beads (MR bead I1). Thus,
dosage fornms with varied anmounts of escital opram may
be prepared (e.g., 2nmg, 4 ng, 5 ng, 8 ng, 10 ng, 15
nmg, 16 ngy, 20 ng and 30 ng), as shown in Table 20.
[127] The cal cul ated pharmacokinetic profile for an
8ngy dosage form of escital opram conprised of 37.5% IR
beads (see Exanple 2) and 62.5% MR bead Il (see
Exanpl e 3) are shown in Figure 10. The pharmacoki netic
profile was cal cul ated usingthe data shown in Figure
1. Figure 10 al so shows the cal cul ated pharmacoki netic
profile for an 8ng i Mmedi ate rel ease tabl et of
escital opram (see Exanple |). Table 21 shows the
phar macoki neti c paraneters for the 37.5% | R bead and
62.5% MR bead p dosage form
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and i nmedi ate rel ease tablets of escital opram Table
21. (Mean SD) Pl asnma Phar macoki netic Paraneters of
W@70038608 beads and 62. 5% MR bead |1 (cal cul at Bc/uszede/062064
8ng i medi ate rel ease tablets of escital opram A:
Single oral dose of ng of virtue fornmulation Il (37.5
%BR + 62.5 %MJII) B: Single oral dose of 8 ng IR
formul ation calculated using 1Ong IR tablet data [128]
I n anot her exanple, a capsule conprised of 50%
i mredi ate rel ease beads (see Exanple 2) and 50% sl ow
rel ease beads (MR bead |) (see Exanple 3) nmay be
whhapanetkd ifor exanple, 8 ng dosage forns of
esci tal opram may be prepared by adding 40 ng of the
1.1 Anedi @dstgd Bhe @&ﬁplﬂﬁ%cﬁorﬁl Asbud 2l tdbolit BN d@&%aﬂc@ira&ﬁ&ﬁa

beads I\/R bead hus, dosage forns vvlth v%
Plﬁ*ﬁﬁ%fﬁ‘t‘%calii aeeztﬁltleﬁaéf&%rﬁ?fnﬁbﬂﬁe thsy dosagedery progides %VW& plasma
proBie cOmPHsi ng My, 10 ng, 15 ny, 16 ny, 20 ny and 30 ny),

as shown in Table 22. Table 22 dosage fornms of

esci t al opriean dowpof Ber than BookG havesdi at e rel ease beads

and 50% [129] The

cal cul at éﬁ%gﬁlﬁaggg%%%?%og@%ﬂ?g an 8 ngy dosage
form of eswiat N Hprafneontian swdt 6F n50%.| R beads (See

Exanpl e 2) and 50% MR bead | (see Exanple 3) are shown

in Figure 11. The pharnacokinetic profile was
2. C’thhﬂilaioeaige dainngcoding datlains howmerdimthEidgiagefotm cl§1’ngrj$ee fidth about

so,sha t he cal cul ate har ki ne for
SR R et A aPreli B AP B BBk B R Beichf o
Exanpl e 1). Table 23 shows the phar rracokl netl c
0, 0,
3 6 REL OB F R T HIB8I 167 o BSEE TSP OBY compries from about
4@% € doahOry milescitabhemaB a phdvbaceuti&iDly ablopeBR salt thereof.
armacoki neti ¢ Paraneters of 50% | R beads and 50% MR
bead | (calculated) and 8 ng i mediate rel ease tab
41 Bler2toQ8E tAl a@&frﬁﬂ% & clhg WBeindhe 6’(%§%Rf@ﬁn Broflie®4n in vivo
virtue formul ation (50 % IR + 50 % B: Single
plesrad prafilesopprisipga pRas Bmwmfamre thag abeii B AW8- usi ng 10y
IR tablet data [130] In another exanple, a capsule

conprised of 37.5% i medi ate rel ease beads (see

5 Eﬂmml doszpe fone ago0réing & Quiny le whersi thedessse forn pexigles yn in vivo
IRy 8ds ®hlm 50 mmg%e 8 ng

% n@nﬁ%g esmal?g g%?@m%a? etprep red by addi ng

30 rTg of the i mredi ate rel ease beads and 55ng of the

Gm%\gre{} %lo a2 ?orRlea%Q?d&%/E gﬁﬁld]t Lx%mere;m;\fg‘ dosgé) PIon{cf@a in vivo

escl opram rray prepare

p(aangprpflkmgmpﬂsmga nBam§masg oftgss G abpgyt 51(5ng#g1 16 ng, 20

ng and 30 ng), as shown in Table 24. Table 24. dosage

fornms of escital opram conprised of 37.5% i nmedi ate

7 r”Hieebaﬂ dobxga flemaiacbrig 59olsholywiheteaahe ddpegdferi bR vislesaah in vivo
131].. The cal cul at egU?h cokj ne of|I for an

plsbi i %?QCQmPBflﬁ% bfmeas o4 Shath WE?PWS § By gos | R

beads (See Exanple 2) and 62.5% MR bead | (see

8. The oral dosage form according to claim 1, wherein the dosage form provides an in vivo

plasma profile comprising a mean AUCy... of more than about 150 ng h/ml.

9. The oral dosage form according to claim 1, wherein the dosage form provides an in vivo

plasma profile comprising a mean AUCy... of more than about 300 ng h/ml.
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Exanple 3) are shown in Figure 12. The pharmacoki netic

profile was cal cul ated using the data shown in Figure
wa00Foysee 12 al so shows the cal cul ated phar neERPORUSING/ 062064

profile for an 8 ng i nredi ate rel ease tablet of

escital opram (see Exanple 1). Table 25 shows the

phar macoki netic paraneters for the 37.5% IR bead and

62. 5% MR bead Il dosage form and i mredi ate rel ease

tabl ets of escitalopram Table 25. (Mean SD) Plasnma

Phar macoki netic Paranmeters of 37.5% IR beads and 62. 5%

MR bead | (calculated) and 8 ng i nmedi ate rel ease

tabl ets of escitalopramA Single oral dose of 8 ng of

virtue formulation IV (37.5 IR +.62 5 % 1).B
105y o8 glo3Ee e 5Pyl el hessin B e Pt igpelcted from the
oo Efsis@BoflaRatigb] @bsdlatadeddadd]combBindlidif thegdodnpl es,

capsul es may conprise beads with both an inmediate

rel ease and a nodified rel ease conponent. The

11. TR Ald8 s FRASE AP NG OivhtRe heaskagPrh a¥BprisBeabout 2mg
sane fornulation as an optim zed i nmedi ate_ rel ease

espisaiepragionp Pharmgceutiopdly gerepipble gali bpreakand pariflss @R {0 Yigg plasma profile
cd?@{-ﬁin he sane formulation as an optim zed nodified

rel eaSe bead. Thus, a dosage formw th enhanced

phar macokinganiTomap af eneret thansabeph 6 psrsyr epar ed.  For

exanpl e, ,3n..0%3l %??e@&ﬁarf%oﬁliﬁ%&l-pa gvi des the nmaxi mum
amount of escitaalxopramto an 1ndi Vidual, neasured as

t he ar eaumken AU .pifasmathen Agen6( et b/o-t i me curve

(AUCo-t and AUCo- ), while mnimzing the maxi num

pl asma concentration (Crmax) that is produced. [133]
1jd7 e aﬁ% Hcﬁddagedfohﬁ Iae:a]ﬁﬁng:mmnanmm?x tlbze:loﬁz[ge mmge?bmﬁises about 4mg

escribed in Exa 3. For. exanpl e, the ifie X
e UAIGRram CE 8 REBEEIALY HEPEPwAT LPBSL IR 40 1 yiyo plasma profile
cdiirdgedi ate rel ease (MR bead p); or fast release (MR

bead I'E), One skilled in the art upon reading the

present dimendaiixof {iorg thidhopteheust ot her nodifi ed

rel ease MByeRTMheH 1ASMhNSIPIhEhfhntiel ease conponent

of the bead. The nodified rel ease conponent may then

be | ayer ednesintA G ¢fmaseliban abque L 20meh/Bdnponent . The

i mredi ate rel ease conponent can be prepared using the

| ayering techni ques described in Exanple 2. The
13.riie dird tesagefosasecokdiyeto cirimp 1t bereinahd dastdedoroe oanmiges about Smg

U

i.t-h t ting. ,.Ih d i Si i.fi .
P SRS RSE EERPHA2 EOEL L s o

caaprisie: pr epared as shown in Table 26. Table 26. Single
bead vvitham;ﬁdifiﬁd rel ease ¢ onent (based on MR
bead 11 SIHFSsitF ShPRMG*hrT Yte rel ease
conponenta mddaeniAtdf Gesothai Bieout Rnganpadent and the MR

conponent is 50:50Total MR beads_ 49 0 1000.0 IR bead
manuf act BrPFG Y oeeddngg thap gorud d 2hee h/Hg' shown details

in IR beads section **1 28 ng of oxalate salt equiv to

1% of base ***Contains 25% w w sol ids ,
14. The oral dosage form according to claim 1, wherein the dosage form comprises about 10mg

escitalopram or a pharmaceutically acceptable salt thereof and provides an in vivo plasma profile
comprising:

a mean Tmax of more than about 6 hours;

a mean Cmax of less than about 10 ng/ml; and

a mean AUCy.. of more than about 300 ng h/ml.
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[134] Using the beads described in Table 26 capsul es
W th various dosages of escitalopram(e.qg., 2 ng, 4
woreno7e7asey 8 ng, 10 ng, 15 ngy, 16 ngy, 20 ng anPCB0S290§/062064
may be prepared, as shown in Table 27. For exanple, 8
ng dosage forns of escital opram may be prepared by
filling a capsule with 49 ng of the beads. Table 28
shows the cal cul ated pharnoki netic paraneters for the
nodi fied rel ease capsul es of Table 27. Thus, dosage
forms with varied anounts of escital opram my be
prepared. Table 28. Cal cul ated pharnoki netic araneters
for nodified rel ease ca sules of escital opram [ 135]

[ nt_knvention js.not. to be Jimted in scope
1B b MRl | i WP b o] RS, s 20m
escitplopias) araghidinmaduitionlsy aeteptdd: sal erdof et providadintih GRo pAsma profile
t hose described herein will beconme apparent to those
“LRYTY¥ in the art fromthe foregoing description and
t he accompadin Tigexfdfgoietan Sumhe pags:f i cati ons are
intended to f in the scope of the appended

%#I Wi t h
clai ms. 13™9a0 Gax qfdess thn pev AGB¥ 688 that all val ues
are appr gxhdmt QJCANEE RéE th Wb 860 ALRmAescri pti on.
Pat ents, patentapplications, publications, product
descriptions, and protocols are cited throughout this
[ . [
1P h AR RSl RRMLEN, Dol T0BLE ARFOLRAEL £ s0me
efsiinlopremsor Wirharnjageugicallyraeceptable silt tharpobaml prodéage if wivorplasma profile
5&&& ing fromabout 2ng to about 30ng escital opram
or a ﬁ%arn&ceutically acceptable salt thereof, wherein
t he dosagendaprimasradwiotethamaboun6 keurg pl asma profil e
conprising; a an . Tmax of t,han about 6 hours; a
nmean Cm:l)r(LI q%?anl dégasx (ff%-eas?]élgggtfﬁql?éﬁn 6‘?@1“8 and a nean
AUCo- of amsad ATEYL, eimsit 10 akght hoothg h/Al. The oral
dosage formaccording to claim 1, wherein the dosage
formconprises fromabout 5ng to about 20 ng

1256 éad db@dfsg@ Tl ccﬁ‘n];@ﬁﬁig%&ﬁ it SRt 30 R CRREBPR ct@lpharmaceutically
thereof. 3. The oral dosage formaccording to claiml,

aM¥BEE B Ball HGcEI0RREEN HRIIB GO F 1R ES af AN ARAY bf AFYchR ingredient of
about 16 ng escital opramor a pharmaceutically

A€ 8% 8DARuSEI% with82860t-4 Hours [SHRF M h&!x?ssﬁ? rdv¥e¥han in vivo plasma

according to claim1, wherein the dosage rm provi des
Rf1d ddniphi¥ife RhASHE, PLPfE oot @ mean Tmax of
prmre tm%gnl gaboutﬁ]g %oufs.tﬁa.&gﬁtgogfngg?l dosage form
according to claim1l, wherein the dosage form provi des

an in vivo plasma profile conprising a mean Cmax of

/ /. - [ dosage form. . .

14 308 o1 R ackbedlod o, 12: DS e ou P R b B g vive
plasma profilevcomptisisgramparoA UlCe.. odiprel tsdnmpodt 11T ap h@iax of

| ess than about 5.0 ng/m. 7. The oral dosage form
according to claim1, wherein the dosage form provides

in yivo asma pr.ofile canprising a mean AUCo- of
1%3[{118 O{ax g?fa%fB%HP a4Cg) 1%to|,ﬁ: eplrln_lg',pwherem %e dosage form provides an in vivo

plasma profile comprising a mean AUC.., of more than about 150 ng h/ml.

C

20. The oral dosage form according to claim 17, wherein the dosage form comprises about 2mg

escitalopram or a pharmaceutically acceptable salt thereof and an in vivo plasma profile
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8. The oral dosage formaccording to claim1, wherein

the dosage form provides an in vivo plasma profile
w@eopoising a mean AUCo- of nore than about 15BCTIYS2006/062064

h/m . 9. The oral dosage formaccording to claiml,

wherein the dosage form provides an in vivo plasma

profile conprising a nean AUCo- of nore than about 300

ng h/m.10. The oral dosage formaccording to claim1,

wherein the dosage formis selected fromthe group

consisting of a tablet, a capsule, a bead and

conbi nations thereof. 11. The oral dosage form

cowpising avgeancAGCai ofi ore Wae mbdun 60 he hitd sag) & nfedd Q). of less than about 2

conpri ses about 2ng escital opramor a pharnmaceutically

ngledept abl e salt thereof and provides an in vivo plasnma

profile conprising: a nean Tnmax of nore than about 6

hours; a nean Crax of |ess than about 2 ng/m; and a

mean AUCO. of nore than about 60 ng h/m . 12. The ora

200389e] iodap REGAEEH Ay lo1AmAT MylereWRR! Rldke t 5 &%ﬁgc% about 4mg
form conpri ses about 4ng eSC|tanpran1or a

efRiAbFAEE |pﬁﬁiﬂa¥eﬁ@£@%@é%'ta%le%§ t thefddBhR0h iR S0 %fagﬁ‘lh glf%ﬁle

an in vivo plasma profilée conprising: a nmean
bawk, 6, s tha
e i PR 2o o VA S BRED S0 Bl ¢ 5B Camotiesy B abouc s
%glh/n1 13. The oral dosage form according to claim
‘wherein the dosage form conprises about 5ny
escital opram or a pharmaceutically acceptable salt
thereof and provides an in vivo plasma profile

th t 6 h
ST T ORI TP TE R W

rre than out 14. The oral dosage form
esg“'g%?%ﬁfa‘?% '3 m%ﬁa%ﬁ%aiﬂ’gaﬁmg@ fersakt H)ém%%@é in Wﬁpﬂsm profile
congrlses abaout | Omg eSC|tanE§an1or
¢ 118 cdufap O oy of ecsp tham pleous B1G ner et ansta mgrdl Garoof ledethan about 5
an in vivo plasma profile conprising: a nmean Tmax of
ngBle than about 6 hours; a mean Cnax of |ess than
about 10 ng/m; and a nmean AUC O of nore than about
300 ng h/m .15. The oral dosage form according to
claim1, wherein the dosage form conprises about 20ngy
23%d36¢ eral @Cpa@rﬁom agropliey trebrén L 7,oetlckgin e depiabird cebiises about 10mg
t hereof and provides an in vivo plasma profile
escitaiqprirs iong phaamnaeaticallyaxcepiablavaletheRafandan il vibo PRsHSprofle
mean Crax of | ess than about 20 ng/m; and
comprising a mean AUC... of more than about 300 ng h/ml and a mean C,, of less than about

10 ng/ml.

24. The oral dosage form according to claim 17, wherein the dosage form comprises about 20mg
escitalopram or a pharmaceutically acceptable salt thereof and an in vivo plasma profile
comprising a2 mean AUCy.., of more than about 600 ng h/ml and a mean C of less than about

18 ng/mil.
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a mean AUCo- of nore than about 600 ng h/m . 16. The
oral dosage formaccording to claim1, wherein the
waelowagasiior m conpri ses about 30ng escit al opr anP@F/US2006/062064
pharmaceutically acceptable salt thereof and provides
an in vivo plasma profile conprising: a nmean Tmax of
nore than about 6 hours; a nean Chrax of |ess than
about 30 ng/m; and a nmean AUCo- of nore than about
900 ng h/m . 17. An oral dosage form conprising about
2 to about 30 ng escital opramor a pharmaceutically
acceptabl e salt thereof wherein the dosage formhas a
24i Bealraitdosage fatnmcodrding e daiii Me whaginahk éostgeoforna batiirisdHout 30mg
to about 80% w t hin about 4 hours to about 24 hours
esdiglopranyorchgshammctuticxlly s cgptate altplicaddf lhed SompAToi1Behadrofile
mean Cnax of |ess than about 30 ng/m. 18. The ora
cORFRGR: 4 REdN ATCHL 6f MbreliRinGbait W0 Ag h1@h&h thehh€,, d08B@%han about
formprovides an in vivo plasma profile conprising a
30BgmiAUCo- of more than about 120 ng h/nl. 19. The
oral dosage formaccording to claim17, wherein the
dosage form provides an in vivo plasna profile
conprising a mean AUCo- of nore than about 150 ng
/ : " ' L [ 17, 1.0
2 rer Sy BoGsBi8 RARE hE ARRE KSR okl dihoaifed
r&%ﬁé&&%&ﬂéﬁnlor a pharmaceutically acceptable salt
thereof  and’an in vivo plasnma profil econprising a nmean
PR 4 PR Bl M0 PE B ompisin
claim17. wherein the dos

T R R TR —

C ahl.e salt.thereaf and an i.n.vivo plas rofil e,
a@%‘ﬁ%@ ‘%’sﬁ?ﬁ‘ﬁ g TAeent S soli vt gpoR e it 3 égwg foflpping entry
nd a nean Cmax of |ess than about 4 ng/m. 22. The
°g@§ﬂ°ﬁ§§ REAAETIPHPHRYS 2% claim 17, wherein the
dosage form conprises about 5ng escital opramor a _
phar %f&l&t%l&mﬂﬁe%@émcgmpen%mmwg% BHFORgAgt ingrgdient
vivo plasma profile conprising a mean AUCo- of nore
CORBFSLIAEANGHE 2 9@beH 3A 1t eselfdrrEpeRhPIeFEICeBlical I seseptabp salt thereof,
about 5 ng/m . 23. The oral dosage form according to
WhELRinAbPRL 7%%@&@9% Sptreof dlerseerad il ve ingagientslissolugsovithin dhegt 4 hours
escital opram or a pharmaceutically acceptable salt
tq #hoptedst hoarrdoBewing entryes thyt dosras fpmpinid the pserapvirginmyt. a
mean AUCo- of nore than about 300 ng h/m and a nean
Cmax of |ess than about 10 ng/m . 24. The oral dosage
formaccording to claim 17, wherein the dosage form
2¢ o'l ¢osepositehinsage Fomyofadaint24) wiprreimtlgrimanediate release component
AT B € By o AR Bri e ol DR ety acceptabie
salhthereabout 600 ng h/m and a nean Cmax of |ess than
about

28. The composite dosage form of claim 26, wherein the modified release component comprises

a bead, a tablet or a particle comprising escitalopram or a pharmaceutically acceptable salt
thereof,

29. An oral dosage form comprising a plurality of beads, each bead comprising

a core having a diameter from about 1 pm to about 1000 pm;
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18 ng/m .25. The oral dosage form according to claim

17, wherein the dosage form conprises about 30ngy
wes@7oaisepr am or a pharmaceuti cal |y accept abl ePGHIUS2006/062064

thereof and an in vivo plasma profile conprising a

mean AUCO- of nore than about 900 ng h/m and a nean

Cmax of |ess than about 30 ng/m. 26. A conposite

dosage form conprising an i nmedi ate rel ease conmponent

and a nodified rel ease conponent, wherein the

i mredi ate rel ease conponent conprises a first active

i ngredi ent conprising about 2 to about 30 ny

esci dnadcopy iapledientacopipaisinpatenit 2 endboyt JAanecallb@asal &

t hereof, wherein about 80% of the first active
phar@hediicnt acieptable ¥asthwdebfnid about the first 4 hours

follow ng entry of the dosage forminto a use

envi 4 ABaERd jelaftboagr ei n the nodified rel ease
conmponent conprises a second active ingredient

CONMPhdtEiR Shedp dbsade FRmARO W s Hud i 188 6F thaheRledBr&ier of about 70%
phar maceutically acceptable salt thereof, wherein

tPRBHE S0OVRHIR 2R U thoB9% Hout NEnRC AR REdih MR doBE @FERbvides an

di ssol ves within about 4 hours to about 24 hours

inf W4 PMRGLrERE %%mﬁﬁi_s 16 198G s LB ﬁlglé%?elan Comax of less than

environnent. ﬁe conposite dgsage formof claim
ﬁ£§%3@g§ﬁ£in the imedi ate rel ease conponent conprises
a bead] a tablet or a particle conprising escital opram
or a pharmaceutically acceptable salt thereof. 28. The
conposi te dosage formof claim26, wherein the
S&Dﬂfefoka? g?gag% F8R GeSrHR o{&ecﬁ]z}imc?g n@éérg’lg%he%o?aegg%rmaprgagéseatn in vivo
Or a particle conpristng escital opram or
har maceuti cal.l y acce le.salt, thereaf,, 2 ora
PROCABRTR S RPRUM RERHG UGop LAt 3P Bpoielas Viach bead
conprising a core having a dianmeter fromabout 1 nmto
about 1000 nm an active ingredient conprising about 2
to _about 30 ng escital opramor a pharmaceutically ,
3hctsralisiosass 9t acrdiag o claimt2%h wheigin thersleass madifying polymer is
coating, wherein the oral dosage form has a o
sed¢csasidram thegrqua censsting peethdeqliptose ryradesise nt methacaafe (Eurpagit ).
to about 80% wi thin about 4 hours to about 24 hours;
mgidcihiercd popelyaed e e Acol-ar).ond gugugnthereoli vo pl asma
profile conmprising an in vivo plasma profile
conprising a nmean Cmax of |ess than about 30 ng/m.
30. The oral dosage form according to claim 29,
3hEnectral dobage daseapeorfliog e griov2d égthgncimpriginga ter) eratieg coated on the
profile conprising a mean AUCo- of nore than about 120
refgsdvnndlifyi@gpolyihe lgyenl dosage form according to claim
29, wherein the rel ease nodifying polyner is selected
fromthe group consisting of ethylcellul ose
(Surel ease(r)), nethacrylate (Eudragit(r)),
3hreThaatlydosGre darinchccapimk yorelnint 34 evierdif\die yop @agdg 1 kelecdstfrom the
m xtures thereof.
group consisting of HPMC (Opadry®), HPC, Eudragit® RL, Eudragit® E100, Eudragit® E 12.5,

Eudragit® E PO, Eudragit® NE, and mixtures thereof.

34. An oral dosage form comprising a plurality of beads, each bead comprising
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32. The oral dosage formaccording to claim 29,
further conprising a top coating coated on the rel ease
worea7Oyismy pol ymer | ayer. 33. The oral dosage POY/D$2006/062064
according to claim 32, wherein the top coating is
selected fromthe group consisting of HPMC
(Opadry(r)), HPC, Eudragit(r) RL, Eudragit(r) EI OO
Eudragit(r) E 12.5, Eudragit(r) E PO Eudragit(r) NE,
and m xtures thereof. 34. An oral dosage form
conprising a plurality of beads, each bead conprisinga
first drug conponent conprising a core conprising
about fis0drug comafymeht cBOMrising awgercopPrisigy avouo50dxeatout 800 mg sugar
about 30 ng to about 300 ny escital opramor a
pafyaaratieiatl] abant 3 meoepb@iBDe npakditatdpemeof a flarmgeaitaldf acceptable
bead and a first polyner conprising about 20 ng to
s@irBereoffdr BImMIE be gl AMaGirstPeRtier onfifdinli 266l 26 IBAS About 60 mg per
coating conprising about 50 to about 300 ng per gram
g@fn &@agd; a second drug conponent conprising about 50
nmg to about 150 ny escital opramor a pharmaceutically
accephahiried fMate dRBIEImPiSHg AbI50fo BADBAREL Fer 3RS head;
pol ymer conprising about 5 ng to about 50 ngy per gram
of bgadonPdifs SREYRABRIcb¥pridnd QBou® 98NS a6REPE0 Bk Bitalopram or a
about 5 ng to about 25 ng per gram of bead, wherein

ph@aQudtany %é&gﬁbfegﬁlt]}hla%gfu}tﬁer %@f@#&%% 4 s@&&xd%fo%)ﬁ?ﬁcompﬂsing

active ingredient of a out 80%

m?Q955§§°Eﬁ§?ﬁ?%%}ﬁﬁﬁﬂﬁ“§%e$ﬁy&§' 35. The oral dosage

orm erern e first drug conponent

o an s R Y Ba TR ATREY b A a2 S HAR6 AR of b

gra . th | I r rises .about 3
g %@%rg@?%?og%y sagg ??r%ﬂ }%%é d{p%g?lé(tg)‘;f\l arﬁt]%§ éuztgv;e 1rt1$]reéé’1lent 01Z about 70%

di fd rel eas gating ¢ rises about 163 ny
ﬂghpgﬁ%§§3“§@333§§§$g§ﬂg%g €£€%Em%econd drug conponent

conpri ses about 105 ng escital opram oxal ate per gram

of bead and the second pol yner conprises about 21nyg

3hyide oxat fosapy form @i bldind 34 whereirghafisofirup e adporckonlpdsds @ore
coating conprises about 17 ng opadry clear per gram of
cRBRGingIBoutAs 78 MitugaRPstibiem P BEddl 00010300 EscRalBBram oxalate per gram
escital opramor a pharmaceutically acceptable salt

of et esd thwhesk Bo1PmENDnfpRRSUbELLSO MY Hy IRk yhldByI QR0 PERAE8m of bead;
formof claim 34 and provides an in vivoplasma profile
CONPht SloBfied 16 Foafi B KorfrisEPIButl 1¥8 M PRAU asSpdFQrnSof HRad;

mean Chax of | ess thg% 5@%ut 2 Eg/n1f?§hdzg %ean A?JCOfl

of e Gecbh@ilug BOHponBRk ddehpRéd¥laboud 105 AgdEEiopARSMaBite per gram of
conpri sing about 4 ng escital opramor a

bR ARE S InE Bblyhe ACRERE AU EuSA e i filof gef f bead;
capsul e conp?igeg the oral dosa ebpg%ﬁgé?wgﬁain1§% %ﬁ oL beat
g ovides an in vivo plasma profile conprising: a nmean

Tmax of nore than about 6 hours; a nmean Cmax of |ess

th . -
abgﬂ?ggg%%ﬁggﬁgﬁﬁ£ﬁgggg%&ér g ta suﬁ@g%gﬁﬁigg%ﬁgnabout

5 nmg escital opram or a pharnaceutically acceptable
salt thereof wherein the capsule conprises the ora

39. %’81%2 cgp%{ﬂ[cncgrfnpr(i‘slh?é a 0131t4 2 1%2 gsc?tgloogﬁagleosl’r aap alln{]ace\:/ulti\c/:glly acceptable salt

thereof wherein the capsule comprises the oral dosage form of claim 34 and provides an in vivo
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pl asma profile conprising: a nean Tnmax of nore than

about 6 hours; a nean Crax of |ess than about 5 ng/ni;
wana7a7esean AUCo- of nore than about 150 ng h/PET/USBN6/#62064

drag capsul e conprising about 10 ng escital opramor a

pharmaceutically acceptable salt thereof wherein the

capsul e conprises the oral dosage formof claim34 and

provides an in vivo plasnma profile conprising a nean

Tmax of nore than about 6 hours; a nmean Cmax of |ess

t han about 10 ng/m; and a nmean AUCo- of nore than

about 300 ng h/m . 40. A drag capsul e conpri si ng about
pREmaproéikciomplisipg:ameaen Tanagloé mosctkatt aboat 6 ouas @ @ph@lihax of less than

salt thereof wherein the capsule conprises the ora

ablas 2 gg/nflQinMagheat AT n@Rckthpd SBoubleEn@lml.n Vi vo pl asna

profile conprising a nean Tnax of nore than about 6

hours; a nean Crax of |ess than about 20 ng/nml; and a

mean AUCo- of nore than about 600 ng h/n.41. A drag

36. %&%&%aﬁéﬁ%()hl?hﬁﬂg apeut m? Qsc'i'ﬁglo S5 &8l éﬁ:alrn?a@&ﬁwal accegtable salt

phar maceutical [y acceptable saI t her wher e

tHefHP %h&eﬁ%&a ﬁéc&ﬂﬁs&rtﬁé 0&9&?9%% ffn% ot cqglmcéﬂfaalnﬁrbl%%ld@p& in vivo

provides an ih vivo plasma profile conpr|5|ng a

pﬂ%p@&lg@ﬁ@g&ﬁ%rﬁ r;ﬁ%%ﬁ C?Q é)?gnféfaeﬁth%&bgﬁ%ll?o e %xi;]bﬁl%}% of less than
<RRP Y b B R e sy Pegp T SR e L er g o a

patient in need thereof a therapeutically effective
anount of the dosage formaccording to claim1. 43.
ghe nmet hod of claim 42, wherein the central nervous
38 /s g CEsuls CoRPriTae hopt g 4R lomeH agbamcaicdl ysétcperpgable salt
of nood di sorders, anxiety disorders, emenstrua
Uhg{ROEHBFIPIR Co SRS OTBPR Tin Qi PaTEed gRAPRAFA Hetd Brovides an in vivo
di sorders, acute stress disorder, eatlng di sorders,
plprabPIRale RIS taneas JgHrof Peredhanahest &hourss mege Cmax of less than
control disorders, attention deficit hyperact|V|ty
alfius o ngfay; aadd rekag gx%wé mofeithawuhitmgh/ml ¢l ai m 42,
wherein the nood di sorder is major depressive
di sorder. 45. The nethod of claim42, wherein the
anxi ety disorder is selected fromthe group consisting
39fA depesshiezenipasing sHoyt 1 RPedRilppramair alph@msteditiyally acceptable salt
di sorder, post traumatic stress disorder, obsessive
tremopwhativehddapailldermpaing thankicdodieToahe ot cldh. 34 e prowidbosh in vivo
of claim42, wherein the eating disorder is selected
plasiopiolR @ fing ® ABhE T M ofthor® kG Ab&R 6INAEEs; DibdnTidax of less than
anorexi a and obesity.

about 10 ng/ml; and a mean AUC,... of more than about 300 ng h/ml.

40. A drug capsule comprising about 20 mg escitalopram or a pharmaceutically acceptable salt
thereof wherein the capsule comprises the oral dosage form of claim 34 and provides an in vivo
plasma profile comprising a mean Tmax of more than about 6 hours; a mean Cmax of less than

about 20 ng/ml; and a mean AUCy.., of more than about 600 ng h/ml.
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41. A drug capsule comprising about 30 mg escitalopram or a pharmaceutically acceptable salt
thereof wherein the capsule comprises the oral dosage form of claim 34 and provides an in vivo
plasma profile comprising a mean Tmax of more than about 6 hours; a mean Cmax of less than

about 30 ng/ml; and a mean AUC}... of more than about 900 ng h/ml,

42. A method of treating a central nervous system disorder comprising administering to a patient

in need thereof a therapeutically effective amount of the dosage form according to claim 1.

43. The method of claim 42, wherein the central nervous system disorder is selected from the
group consisting of mood disorders, anxiety disorders, premenstrual dysphoric disorder,
premenstrual syndrome, neurotic disorders, acute stress disorder, eating disorders, phobias,
dysthymia, cognitive disorders, impulse control disorders, attention deficit hyperactivity disorder

and drug abuse.

44. The method of claim 42, wherein the mood disorder is major depressive disorder.
45. The method of claim 42, wherein the anxiety disorder is selected from the group consisting
of generalized anxiety disorder, social anxiety disorder, post traumatic stress disorder, obsessive

compulsive disorder and panic disorder.

46. The method of claim 42, wherein the eating disorder is selected from the group consisting of

binge eating, bulimia, anorexia and obesity.
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