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WD 2008/ 008879PCT/ US2007/ 073336 Nanoparticul ate
Formul ati ons of Mbdafinil 5FI ELD OF | NVENTI ON
The present invention relates generally to c ounds
WO 0SAbosi ti ons useful in the treatment ongEE@g@@mxny;
states, synptons, syndrones, and conditions of the
central nervous system (CNS). Mre specifically, the
invention relates to nanoparticulate nodafm|l, its
enanti omers such as arnodafinil (the single r-isomer

et SR LN o 1o

as nodafinil conpositions. The nanoparticul ate
nmodafi ni | conp05|t|ons have an effective average
particle size of IeEEEkﬂéﬂFgﬂgﬁﬁiigﬁb nm BACKGROUND
\QB'? elates seh &l LB RGd BofX usk th
bac?gr ound onflea?sn e%tgjllgn +s nerely prggJ gl 8 t%s %lfﬁl ¢
treatmemnhef diSaeastates, |sympmt3r s;mdmdmasgartdlwndlmmﬁ tbﬂc‘fanrttal m@vous system

(CN. S).tn ﬁ/f@rn?a %n‘élhf%'g’n ¢ Anv 18ﬂ a‘ﬁ%o [ té)cn%gééalfr%q% ag Blroldgf:uuf‘ its enannomers such

as armdWafioP aht bigbleatisork@rgf asidbfigins polymorphiand pafafint ph&hiceutical
conposi tions, fi r st described 1n U S Patent No.
compogth%Shggqite( rq graed igg Uﬁigfl%lﬁ.l cgmpcg}t@nha][‘}(lq Jéqn@gartlculate modafinil

compoéi&&?s'tﬁ% WefPlctide Hﬁé} ﬁ%ﬁ@l@@k@oﬂl@&rﬁﬁﬁéﬂoh@m nm.

di agnosti ¢ agent g 20adsorbed onto the surface
thereof a non-crosslinked surface stabilizer and is

her eby i ncor por , 684 pat ent
does not descri ?éfﬁgﬁ%ggﬁﬁﬁ:ﬁpm% itions of
mae &dliovihg diséssienan the MaEk Soundrof i ib@tiphSs merely provided to aid the
Met hods of maki ng nano articul ate conpositions are

reader BeWdpiFBRANE H1C [MHMIER Apiselt Ymytiepln TGy coBsigIg pagrar to the
 inventi@nd 5,862,999, both for "Method of Ginding

Phar maceuti cal Substances:" 25 U.S. Patent No.
A. Ba@,gmmd%&arﬂmg N@mpartiadate Gmmﬂioms Ginding

?‘ fd Egélpcg;i'tgoifltggfgr%t Fescsid] 305 H § Pafeil g”t s s 684 (the 684

patent”%fﬁmudlemelﬁbmg & eﬂpdd:@yNﬂIﬁBBﬁhérhpéuﬁS of dlélg]hostif: agdnehaving
above patents are_ incorporated by reference

adsorbed qniq the suelaqe;thereofrapabagnsslipkrd fu ggqeesmtghzer and is %ere%y incorporated

by refeRAE0 PR Bgﬁ%ﬁ&ﬁ JoRITPA e BB Rai] (Sy%rtﬁ'ufaﬁe iu@ﬁﬂof th&afinil, its
exanple, in U S. Patent Nos. 298, 262 for "Use of

enantiomgys, ermlvmdrpﬂ:@u nt Modifiers to Prevent Particle

ﬁ%‘ﬁ oa% i{ﬂg M ra{ugpgiﬁh até %;511%1%)} %g)ggﬁg\?ﬁegc%ﬁé ?II:% é‘&roerxamplc, u.s.

~ Patent Ny@ (515i18) 18'at1j1d)51 852,508 bsth?fﬁﬁ'“mmom BeaiyidiGg Phu@siceutical Substances;”

OSI i on eful in i ca gj.ng
U.5. Pajt MO LS o AP ByP et g B PrGecplg Scbstances:” and
UsS. paE’én@% £90d. 1 (0 F ke AOE Plcpatifid T‘Her fﬂﬁc Wahpesitiads Containing
ht 'Non-ionic Surfactants;™ 5, 404 for "Met hod
Nanope@tﬁcles. RAll of Hhegibaye pgcntgalt@@nor{a:tr@tgd bmference as are all the earlier
2 79PCT/ US2007/ 073336 Ar omatic
aforem@%%ﬁ gggggt es;" 5,336,507 for "Use of Charged
Siintduilqoé dsnpmtReﬂ aeenldateoqritietl] fol exAgge,egats. datent Nos,

64 f | Co 10- G
5,298 2%; g%i‘rg PE\H%;%? “A&n’g}l’z At g‘f‘?sﬁlléf’g"éﬁqélf’nﬁcé%afli”% uring
Stenhzémwis 19246 Ofor “Methollto N@&x&m&;@y @r&%rﬁmh@ctyfopﬂéanon

M nimze Nanoparticul ate Aggregation Durin
5,318 76? i “IX-Ray Contrast 03905106 Ygfu 11P weblnagh z:ing 335,552 for “Novel

[ r n - .
Fomnut A1 g bhBE s % RE) pYRagp Bl MERRG CiE HplPoccutar
WeightMaghi-ibhierSairfaotabis #\Ve38, 40 bs ‘VMethdd of Egadyi langing lisivg Todinated

Sterilization;" 5,399,363 and 5, 494, 683, both for
"Surface Modified Anticancer Nanoparticles;"”

5,401, 492 for "Water |nsol uble Non-Magnetic Manganese
Particles as Magnetic Resonance Enhancenent Agents;"
5,429,824 for "Use of Tyl oxapol as a Nanoparticul ate
Stabilizer;" 5,447,710 for "Method for Mking 10
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5,466,440 for "Formul ati ons of Oral Gastrointestinal

Di agnostic X-Ray Contrast Agents in Conbination with

Phar maceutical |l y Acceptable O ays;" 5,470,583 for

WOIMS(MYT? of Preparing Nanoparticle Conpositi 8REUS2007/073336
Cont ai ni ng Char ged Phosphol i pids to Reduce
" 7 i t .

sroneB R0 35T Ry R o g
Aggregaunnf’ BI0AG4 fiors” Hovnulalmd:d?tqmsu@@lﬂ_!/@@haﬂ?r@eﬂy&lr’mh

Asrogal R RO LnerSRo B p S 7AGRRE 04 o el s POt Db odifers o

Mjmmiz)é NeRapdrficudis AeRde e Dring &eﬁﬁ&tﬁﬁs 5f 33119 957 for “Preparation and
"Nanoparticul ate NSAI D Forul ations: 521,218 fp

MagneﬁNEFﬂPﬁﬁ’feﬁ of MPat Sénf%lb%alﬁf‘élﬁr@%a@é’ﬁm‘f‘bﬁ 1”\5@%52{469 fexs ‘éjsﬁé"f Purified
Surfac@%ﬂiﬁe@t%tﬂr@\%h ﬁ&ﬁ&‘ﬂe %ggr%aé&?])ﬁg]%’ §@Filization;” 5,399,363 G

Nanoparti cul ate stic Datrizoxy Esfer X
5,494,683 nbath $or ‘i&gffﬂrtesl\dbmfleBIAmtldanB@oNarwpdepﬂ;ﬁ a0l 9Bt Bvater Insoluble

- NonMagitheddimeaisg b3t ES s Hasrtst Hronh ke OBPE PN dugealiy 75,429,824 for

“Use 05T§152apb6 Bs manopsﬁrcfume&m:zéﬁ esiMOHof\metnaa tdro88ng
0,931 for "Formul ati ons of Co

Nanomaﬁa@far?i ReyPiod ok bentsisbAgenthUsing e MO@Céar Weight Non-ionic
b o

Surfaag% yj 4‘Brrg:rés%g%r %{Jr ? ggéﬁ%%sfa?‘%mg thgorﬁélghﬁﬁggg@t I C Ima 2

5,466 1@8 f5r %Q;nz‘ildﬁozfsmf Or8ubG4sapindeshipal-DDiegriosti BKeRAy @mmalst;mgmts in

Combne%rf ach { asceué a?fyf{ T l%io?fl g’?Sn%?%{ﬁ#}%nrs liz?t}loc? ofePrepanng

N anopz:@ﬂﬂ@ %ﬁ%sﬁﬁnﬁ%ﬂﬁﬂfnﬁgl (ﬂidkg%ﬁ&’h@kﬁi@ﬁpﬁls @Bedube Aggregation;”
tible Gls or Fatty Acids;" 5,573,749 for

3472 68@4% Po panepEtiryete Dmﬁl@ﬁyswdr@%@dme&!m%}deﬁ as X-Ray Contrast

o t @
s PSRBT RSk At B 5 DopoPldptafnaluani
Diagnobtmaimags Xs Hdgfay@wtma&s&gaﬁgidht Bldbd?OEV&dmml@hC Sﬁstem Imaging;”

5518, 3p G e DR Bt SApE P a6 55 2) Yoy SEnobalfplace

Iododlp%dh@eSDe@vdM&mon Usies ﬁR@r@mﬁabﬁAg@mNaﬂewszs fof Sanoparticulate
Stabilized b h Mol ecul ar Weight, Line

Diagnopsgy Diagiaqyy &ner ﬁ%?om%ﬁ%s for 1@@5"0913@%@1)1%6 System

Imaging; F%f:ﬂ@'1%§'f&n§>r85es&ﬁire@ﬁ§%@m eshiriialo Sﬁﬁtﬂﬁ@dn@mnmg
Agents’in Conbi nation hat maceuti cally

Nanopyadent 8562 169 foy S Surf&:e88qdifiaBNSAD! mt)paxgq:ies,” 5,560,931 for

“Form IQ%F P%g%lptae%%[s as gﬁ?p(%lf;t?cu%%%%le%ﬁg th 1¢e tﬁl)?et Bﬁs or l*a%ty Acids;”

5,565,130 68/ %ﬁ&ﬁ@fé@&'ﬂl@&&&ﬁo@mﬁﬁs sﬁmp Mddifedt fdr @y anopartlcles
npos, tions; " 456 for "M 1] ed Naproxen wt
5,569,448 &ero Dy Haiss Db Ontzérinp &1%&% MR pYFLastaM asﬁaaaﬂmz@?aﬂnﬁs for
Nanopapticld @0@1?381&91{8 ¥ NOYEL 3 FRE Mm@ donk 8F @Mh?&dn%@s Nanoparticulate
St abi | Noni oni ¢ and Anionic Stabflizers;
Dispersimg 22 DgRgtille |O1l's$m dratty Balgle,d Sﬁ]ﬁf?d@tfgm tNamgpartlculate Diagnostic Mixed

nec a 38 rqyved F
Carvox 39 RS e % CaraRCien SERPCRY s 8P
Imaomg{\g 6I173,780 cﬂo@mh groasd mwntgexmasratonﬁﬁﬁrpegmmt ’|$57éigm3tf6;
w 643, 552 for I\Ianopart| culate D a no tic Mxed .
RedlSR?é%ﬂbls Avapopgtigrdpte frle Matmge Rt Ater e O vegentss. 20,579 for “Site-
spec1f1¢5k&%gloﬁqmthlﬁ% GY*FBE@@ bifio RUALEMIIERG LR Gred 1 HiLB l\ﬁﬁ@cular Weight,
" Cont | nuous of Grinding Pharmacéutical

Linear Bﬂb@tlam@@mdes stmnaza,g 5§586,108er0 Farmilatians o0Om Lianirpigtestinal
TherapquA% A(ée ?s in on} arllnﬁel?)rﬁ 8’&;1 GI% ome{ etgdsa(l)l é\ 7435:339% %aflygf’ g 587,143 for
“Butylebk s@dsEBRRME OR1dBPlodi26opcdyméRSadtfadthan aﬁtaﬂlﬁzer Coatings for

I ntravenously Adm ni stered Nanoparticul ate

Formul ati on | nduced Adverse Physi ol ogi cal Reactions;”

6, 045, 829 "Nanocrystal line Bornul ati ons of Human

| mmunodeficiency Virus (H'V) Protease Inhibitors

Using Cellul osic Surface Stabilizers;" 6,068,858 for

"Met hods of Maki ng Nanocrystalline Fornul ati ons of
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WO 2008/ 008879PCT/ US2007/ 073336 Bubbles Wthin and
Met hods: " and 5,776,496, for "Utrasmall Porous
Particles for Enhancing U trasound Back Scatter."
WORRIS988P e al so hereby incorporated by refer @&8S2007/073336
herei n B. Background Regar di ng Modafinil Conpositions
Nanop'?\gcglg%e%o 031 10 | & a?tlg %()E'S‘Migecfg %]gfg}lilfpnlt v(ffthe ﬁg&l%&gf&%ﬁ%eﬂulose

as Dlspﬁﬁ{@f &ﬂabﬂﬁﬁ“ w ﬁ@ﬁ:}ﬁﬂ’ﬁf@r agevdl Balvinglait rflohntlsu(als rSaabélided by Non-
npound, activat.i ng the central nervous system

ionic apERBIOMCHED I BT S EOPIAS e B s e uTacRgBHT damocgals;
5,628, @Ji%} qﬁ{fﬂ\%ﬁ%ef’ﬁﬁaﬁ&g@f'@bﬂ GdsBroRndsfiftll wﬁﬁ%ktﬁekn%ly)(:ontrast

finyl] acetam de or benzhydryl sul phi nyl acet an de. .
AgentSWé Orel Gestbintestionlriliempreticc Shts1’] 5 RER S 2iod “Nereoparticulate Diagnostic
Mixed @a!ébfﬁ%%g@ﬁhg’%d%] %eré §§2 @)ng%st lAcentn?oraélagd %’?olr'l] ARd Lymphatlc System
Imaginght 537 B B8 CoNontinudladdéthad bf GEndinyPhirtatantioflf Subktatees;” 5,718,919

o crystalline powder that is practically in
for "Naggpaiclanoppoinsnas Rirabnqntiomer Qlofbppratany” 3 6+ é(ﬂgtjﬁ’f v%erosols

Contaifti@k WRE 8 efha B NERGparAnd ]ﬁﬁ%}s@&ﬁ » 2eMO b HReduStion of
conmercially available in'the U S’ under the trade

Intravenousty RROVIGEd Nangpasidcuite Fbl)mut@tmneluéuqed:-’%ldv?rsfaﬁhwsmoglcal
Reaci @R (YA%dSZfS)Q‘fI\TaBgcrﬁétglﬁ% ﬁ&%ulz&[onggflht ?ﬁggdewgegcy Virus (HIV)

extessivé sl éepi ness assocl a 'Rharc
Proteaselisliibitert U gSltiRpsRiBintaad meﬂ@a@,éaﬁ EORBIB deve” Méﬁﬁk&f@f Making
and Shift Wrk Sl eep D _sorder. (SWSD
Nanocyystalling Eprpgations of giugiafl II‘E‘H}“é‘adciﬂf’l I%{équé ﬁﬂ\ﬁr]r)é oteasg fghibitors

Using @é’iﬁﬂés@cb@hﬁfdcg ts%ﬂ&fefsw@héyzjsr R M?ébta@tésﬁo?ﬁlﬁﬁhbﬂo? Nanoparticulate
under the nanes rtec, Vigicer, Mbdalert

NaproxerOw@ K&51506)fort ‘a‘EﬂveSghctheﬁ ol ON amgpmu_:@@@ Nﬁgroesf:n 6,221,400 for
“Methcfhg %?fl‘reQEJl R’fﬁgm'}xﬁg tsfﬁlclg :I\Pa.\ﬁdoé}gsﬁ]?}%? ]?61%%115&2)%5 Sfiﬁﬁ nat Z ed

ose CrOnyS ul 0se, pregel a
Dnmun@ﬂﬁ'toﬁﬂhpy oms CAIViENbese Inhititon™ e, Qﬁ?arfex; “Nagballized Aerosols

Contaif {E NERORTISE DORBBEIEY Oris SR el b don Brognne g Crowth
and Pallﬂ@i% A fgr@t%?m@ APNamopaARISESp&NbRE 6370306 41} se 3F PEG-Derivatized

her eby incorporated by reference. §5Agd| tionally,
Lipids gephitdce Stabilivers fpsNanaphitisylateel RBPIsiHipos:p §rd 0 29 ferr Rapidly

pisinee S0t O Rbose bt i ST o SN e s e

Compopﬂmpm@&nipﬁnngm Sahérgistih@smainhiighef a Bolydénxcbypifzen tStabdlizenand

Dicety{ SR SSRGS G e LA ioFgE NEfepar ol Gompositons

HavinglGdHoRlcSusaed Qiaeﬂééns ”367&1 2/3F0r St SUale“l\?lﬁl Meh b 432,381 for

3 “modafinil and the 6&1 i nactive ingredients: .
Methqdg Eerokpsgetiag &uaﬂqhwrwethg pargndAy Lewer thesieointgsial Tract,” all of

which PSR L SRLAAE Gt PR e oD PR

20020012675 Al, published on January 31, 2002, for “Controlled Release Nanoparticulate

Compositions,” describes nanoparticulate compositions, and is specifically incorporated by
reference, as are all the earlier aforementioned patents.

Amorphous small particle compositions are described, for example, in U.S. Patent Nos.
4,783,484 for “Particulate Composition and Use Thereof as Antimicrobial Agent;” 4,826,689 for
“Method for Making Uniformly Sized Particles from Water-Insoluble Organic Compounds;”
4,997,454 for “Method for Making Uniformly-Sized Particles From Insoluble Compounds;”
5,741,522 for “Ultrasmall, Non-aggregated Porous Particles of Uniform Size for Entrapping Gas



10

20

25

30

35

40

hypronel | ose, titanium di oxi de, |actose, polyethylene
glycol, and triacetin. In addition, the 170 and 340
ng tablets contain iron oxide yellow, and the 255-
WOZp$/08889 ny t abl ets contain FD&C Bl ue#2. NodRETRISPOOF/A73336
a menory-inprovi ng and nood- bri ght eni ng
Bubbl#%%g%&%%% - {%@9%5 Hb% et} p@%ﬁaﬁo%ﬁ?shﬁa?@d&%} B¥fancing

om’meti €’ 'agent’s | nc am ne an

Ulu-ascﬁmdﬁahkl&rﬂﬂem datch areaﬂtmhmgiiy mb@pmia&ﬂn@eaﬂemgce:hqmmf ile
is not jdentjcal to that of synpathom netic am nes,

B. Bagkgrognd B%gﬁﬁBWHwPﬂ%@“¢FbFWWQPPgEs as an al pha 1

q»%@a@ﬁﬁ %@g Ben %ﬁ@éﬁ {2 BQRMRE woRakiiR hy PRk 8 HRlications.
afinil is less likely to cause jitteriness,
Modafmﬁm? @wkef@me@me@gtmg)@mmwdmlu iy mraycwucocrom;@aud,ta@tﬂaatmﬂ the
centrals %%r %S & T{é?n F(%S& 51%039 rl]e%tlvé En%% rcce#(%%g?rh g”hé I l?é’ﬁ%cal name for

el'y M nat
modaﬁﬁﬂ &#ﬁi—[(ﬂiﬁhemﬂmbﬂl@ I’Sﬁ]fingl] laettuairie oabmﬂlydrg'lstﬂphmbhbétaﬁnﬁic. The

molec S agiugi i rr S05S RO HERAPCIE LR A 2/9. Nodat | i

modafih1QRC@S chakiefiukiass shBwhdklowdy its action in the
anterior hypothal anus. At pharmacol ogi cal Iy rel evant

concentrat nodafinil does not bind to npbst

potenti al ghevant receptors fQr sl eep/wake
regul ati gn udi ng ose for *dorepi nephri ne,
ser ot oni nxy GAB Aqgno||ne i stilam pe-3, nel atonin,
or benzodi [ A G 2-als0 HY¥es not i nhi bi t

15t he actyy s/ of MAO B .or phosphodi esterases 11-V.
Nar col eps
wakef ul ne!
t he orexins.

‘-nDting and sleep-suppressing pepti des,
bdafm | activates orexin neur ons.

Modafi]%g ?g(é Qﬁft%io ffﬁrﬂ ttgfﬁ\ésﬂlﬁn aﬁé{\ﬁkﬂeel latls ?éc\é@%ﬂgr ﬂl&:lﬁ]ﬁg in water and

tera are Ivation
cyclohexas@ Clit &t @dmvgly o ghghﬂ;n @ddb]p easthaselaad keatghean d

SRl S mmaly el B U SOt PeJgas ppepROVICILe

(modaﬁ;ﬁnj qfabl@@'[@[\ﬂmﬁ’dl {d @Prove@Xirthdnaekonior amilpkisn©hWidlexBessive
human nar col epsy. Narcol eptics suffer

sleepmfeﬁs @ﬁﬂi@eﬁ@ddvlﬁt A EleRsEsOsHUeTbersiae praspihiiponsaca wRADmEPSAHS),

and Shﬁf@Woﬁpélg R‘fmﬁgﬁﬁﬁﬁ @sﬁ? P& act B8 8Fa SYORLLAD Q:%Phﬁsn, Tnc.,
rever se el ective orexin receg to

and avaalgb]ﬁllstbmamcﬁnaﬂh érohutarioms m@phprsomden.th@ﬁathesb@lbhed, ¥i 1g1cer Modalert.

tlcs a the ulat Iar dnf
prOVRLETRR shmaf g e afi s bl Goad S e o LRy Biiagtive
ingrediérdts: déuft&;@t dersdrytaliRd @NulRE, pesel RBERY Hafech, &‘B&@fﬂuﬂlo'se sodium,

inhibits the reuptake of noradrenaline by t
povidorm aabmmgmstmaw et exapiples IPBéﬁH@Ib%mOdgﬁmB GPBNSsipdns are

descnbgf I::T$i. g t%o&&i ﬁg@gﬁ Sr]é!l]%l 8%3 (d]\ﬁ'F??} ?%(Ml?lﬁtc are, g%rgby incorporated

by refe@Xéd.t at ory glutanaterglc transnlsS|on Thi s reduces
| ocal GABAergic transm ssion, thereby di m ni

AsgiRoRy Ly Septiplen g gﬁ%ﬂe}ﬂﬁg KRG BRI Wedsag%&alﬁ#ﬁéhe trade
narme Sﬁg@ﬂd}@@ r RO ‘EE&HBR{ 4 ldl%ﬁ R4 h&’cﬁ@sjizéntg) Rjtﬂ%qﬁfl];) n 'IJhc Pﬁ)p osed

ave sinilar p arnaco ynam ¢ actions In an
formuldtivarheas h@h&t&rag/bnnpmﬂaacﬁ tormnparyd forthd un‘mnsrnaﬂamdnmdmct

oI| es o dafinil, nodafm| acid and 1N R

PROV@](% H%al oang, %{%‘éﬂ a@le& SA% rﬁﬂﬁﬁ? &a%icés ctqqgunn%j q%b nHS 340, or
425 me@Nencdatihy ahd ME rOISARE tla8fvheraralsi Rtlose, Wascarmellose sodium,

“20081008879PCT/ US2007/ 073336 Modafm | is a
povidopes gadrinegnesivpoiierdatewbe &l gaFingd et stahigl dreg phs eompips:

phar macodynam cs and pharmacoki netics. (e.g., the

half-life of the /-isonmer is approximtely three

times that of the d-sonmer in humans). The enantioners

do not interconvert. Mrlaf#nil enantioners and

pol ynor phs and their methods of preparation are

described in U S. Patent Nos.: 6,992,219; 5

i ncorporated by reference. At steady state, total
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Because nodafinil and nodafinil sulfone are

reversible inhibitors of the drug- netaboli zing

enzyme CYP2Cl19, co-adm nistration of nodafinil with

WOgp@esssuch as di azepam 25 phenytoin, and PCT/US2007/073336
propranol ol , which are Iargely elininated vi a that
n f e

hypron? el nge\gﬁﬁagmﬁ[n? Mloxg%i 1?1&%?6 tpgﬁe&l# ‘!51[ %d ﬁ%{ceeglﬁe%tadhﬁgﬁ the 170
and 340 gy teblzty centaRRDGx{de. ﬂllow?mﬂﬂ%: 055-tahe 41 uashlan contain FD&C

ulation; simlar or.lo er ul atj ons), .
Blue#fﬁ\ﬁ ofaiipd st BrmerITROLnESp gt@@ b&aﬂtﬁmag p %Pquléf?t Modafinil
has waﬁ&&fo@&:’%e 28@Hs 3ikB RO pRhQaIhR 23 OMERIM o BIRERKENe and

i bitors, which have ancillafy routes of o
methylphdnidates aitlsmegh ﬁimﬂgrmmmyofﬂmy npfdd¢nticalea slead obyyrepgthomimetic

amines Qut%pmkﬂé) It1 [h%# t%‘i}lc%f nsn:Psda%f &%C%Q%'%§t ?cﬁ('ﬂi %‘eow in the

necessary ients |ng rea
hypothﬂﬁﬁiu&l Mlioti&finihie @bs@ akelg 1S caukih finatire s dndietly Sdrfeatds® locofnotor activity -

nodafi ni | 4 ound to decrease the systemc
or leadé%ggaﬁr@nw %%Péﬁ&f e ighin %?dé%omgitWHWS "ﬁlter%ml elimination
half-1if@ Bfmbddfadich 3inafd s BetwREAWDAA D M Sdupl s Rélrs Ul Qsel%h% Bding and does
t hat CYP3A4 had been i nduced. Chronic adm nistration

 not tenghfo cayeraparipherabsympjathetie semularien. Vlpdnfind indysesopakefulness in part by its

. P3A4. Dose adjustnents may be WO
agum]%%%%%ﬁ%@%%§%%&%%@§ 07/ 073336 necessary for patients
kmiphmrtar:elagzednwadwhﬂwaeemdomi miot&inindeas naﬂimxhsn Jﬁost potentially
nano artlc% co sition daf.i ni | na
relevang frge plaﬁprfsl edp ﬁ@gemalngalg Qofe é?]rimp&n hrme serotomn
GABAI fHef6sitd, hRB$iANY, helStehin, bAbd96iafpERE Medhiua taleioss &t inhibit
ot her medi cations. A slight decrease (-20% in the
the actigitigh olcMed?-Brig@hpgphodipstgfasesddidt i ni | was observed in a
00 ok P, eGt
?rieagérc]ﬂ% g)gmgc?iﬁ%g%y Xfuﬁ @noql ¥ ma? ﬁ%al@ you%sé oﬁ%tﬂ]g &ha sleep-
suppressinigj pep‘ﬁckas thel erekmsp Mc&iaﬁnﬂ hctefafes ofesirf nemnors h@raxuierg'm he&urons are

conco ations wth ich most of th
found S UGy &t BoHL R g T SR atre e ARG A1 LrL by enhanced
pleasurbRediRdadnkithdtivRhes BReal dNabies ORXinkbc ﬁﬁer@&idjécbwtﬁ@laﬁue central

soIer to the effects of aging. However e results
nervoussgygigats Genefically modified prewie&negkompaninala offehmpogd of human

Hﬁgg |

narcoleggf.j AL a élpﬁﬁ &?fe?b%g&%nﬁlp drlégl\lllrel} g% %dﬁgmoﬁéeﬁhﬁ%mgﬁl tahc? Pariable
degreesnefalieprabsian 'Iihﬂsetdympd%a’ah;behemmé@vmlfmd)dvﬁnﬂo&ﬂmhve orexin receptor

. re red dosi he ectiveness of .nod fm
agonist} G e e SRS ke ol Dol Spia gt A P PO AR
iMbdafigil He éeﬁﬂmrbmpiﬁl 19&931§Hr§1@ LE&i& effBak Oliedisdttly stlmulates the
obstructive_ sl eep apneal/ hypopnea syndronme (OSAHS),

receptogsn Mogpfinil inhihrits thel reupfakh efgicuedrenabpshy themeersfanargic feminals on
s YR8 RSCHERO) Ry RSP IR0 468 G081 s,
its ab111qr todncgensd exdtatarn glutnihatg,gmb:t&nsmnﬂmoﬂlﬂmmddacbsﬂm:al GABAergic

transmif 51 SR ST e (AR &S kg oL N RNt RS hiC Gopamine

terminal@i N and cancer patients adn1n|stered opi at e
anal gesics to relieve severe pain, Al zheiner's

dhe apiical crpafrigmers of modaiaibhave sinde bmRCoOdIgMiG#fgiens in animals
with in@kREY gﬁgﬁ @%deéfﬁgic@ i hgﬁlﬁl%agﬁxg &elﬁé’thbéiﬁ&fo%ﬁd%ﬂmi modafinil

ext en i gue syndr attention
acid andlmedafitel su{fabtido)not spreeptoapnadsie myzhzet ONB-acilysing ppipgrties of
GI“,ﬂfmgltiple scl erosi s-induced fatigue, fatigue
modalifssoci ated with a di sease 20state, cocai ne addiction,
heroi n addi cti on, post-anesthesia groggi ness,
depressive nood related to weak sunlight
(sundowni ng), seasonal affective disorder, food
behavi or di sorders, chenothérapy induced sl eepi ness,
coghitive inpairnent in schizophrenia, spasticity
associ ated with cerebral pal sy, age-related nenory
decl i ne, idiopathic hypersomia, jet-lag, depressives
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6, 346, 548; 5,612, 279; 5,401, 776; 5,612, 379;

5,281,607, 5,719,168; 6,180,678; 6,323, 236;

6, 566, 404; 6,503,950; and 6,488,164 all of which are

WORBIB&N¥STY ncor por at ed by reference. Provigil ( P¥TU§2007/673336
gener al | y prescri bed i n dosages of 200 ngy/day for
u do

%g?cgaglf}ﬁ é&.} aﬁ%%lpa?gf%%iseﬁ gnnagagrrg{;ﬂg ffgreﬂgpq*armaﬁodynanncs

and phmmipﬁiéhédc@ N(e0d. Athe Hals-Higeoft the gsoﬁﬂuis dppexm&ﬂhlp @dlee times that of the

referabl in the 40 ng to 225 ngy ran S opposed to
d“Som@E FregpEss ﬁhe%@moﬁ@@ %ﬂc}téﬁﬁ%"%‘r@%ﬁw @?/U%%flﬁw UP{“PF and

polym&pﬁs aﬁmﬁa} nefhBBOEF p}épm%fa&@aéscﬁwdmﬁﬁ ']E%Eb%t N©s.88 9@2:4219
A nanoparti cul at e nodafi ni | nposi ti on

6,919 ?6’6u6 &49 én%ﬂgé 057 SPab o, 06507@81085@&9%49@0@9%717,&6 N378;
0 L IORCT/ t4
O e R

mcorpdrbleﬂ ap eaféneﬁcee fAte;@dadpﬁtaieeeﬁaJ tehmuaho tiie ltmmémm@rmﬁmlately three
s s e e et Eon B e TR Pt atcronce

daily b SUnlsis QR DOUNETR: Bisb BB £hdWRkEHf tHQ dsémtm&ms@mmmn
A nanopart| cul ate conposition could also allow for

half-life ﬁﬁmpéaﬁmldéleemuﬁuéfeéospwswéamalﬁrhoelrﬁ Wb engofiemers 5 modafinil exhibit

linear l%&én%%gﬁ& 1{11911:11) #ﬁorsﬁg%? 90(? S/:{%lr:]é %ﬁ‘gﬁg h@ﬂi{ﬂg SR egs

res en tes
Apparcnastoqigrstaiaulf adtel moddfafliand V- (Omﬂtﬁhﬁnﬂ laml’ISachedmﬁtarQLm@pys of dosing.
inil, arnodafinil, or adraf f.or the tr

A nanoBF“ﬁ%JP‘S‘i“B@t?Oé’dPaiﬂ?hé’é%% Qg: U”&%‘E?&P‘tr‘frgotﬂ dhis §§?FB’

AHIBHABE of BodBRFIKEABION RekulRe 8ath Pedp lﬂrﬁ@aﬁ‘lﬁéﬂﬂa'tlons (t max ) OCCUITING
10Arnodafinil is a wakeful ness- prom)tl ng agent for

at aboup P-4 hogrhrin et aver o R00-APGragalosmiangs. See.HeephalondWpa emwsrission, NDA
20-7 17% J{eﬁpﬁ%ﬂp a]keéic@rx@}%‘fén% "ﬂ‘le blé)a%faﬂ%tlh@’ of ﬁl%ﬁg?erﬁg%glggqy%oximately

ive orexin rece agoni
equal tcathtat sfainesuédis sagishsiad. The atailste @yzﬁ bmnvilﬁbﬂi)y haEet determined due

chem cal e for . » . _ e
to the aggecss (sgTaBiSH ¢ e RSH) Wi ?qgﬁyﬂ)W%%Pﬂsfﬁuﬁ%* inffygnous adminisration.
Food hﬁm{&é}féc%n SRV IR dAfshi B Savati A5 NG Bo R, tab SorpRdrebM! (AL, ) may be

ight is 273.36. 15Arnodafm | “is an eugeroic drug

delayeqobsommmwlmwmxf takiep avith fieadr Atqaéon@ﬁrﬁeﬂm@ﬂ@wn may
shortentqﬁcgm!ﬂ@?e §iE8 qcﬂg}%“ < BRREAY *lceﬁh@&ﬁ akindakd C?%Jllabﬁlﬁy and

F-enant | one I's” expected to ac
reduce ihe %sc&pbﬁt @nt.)aklay asqomatedrwmafedemtaker esulting in

ml ar col ogi.c ef ects.
Belst malnl B SiRal e FR ST Te PR BT arLE e it
metaboREi8E @A)yt S CPLE P9 coladmBaskaTon Wh thoBeGial #Hth drvdd k@i R idiazepam,

phenytoin, and propranolol, which are largely eliminated via that pathway, may increase the

t
ateau.

circulating levels of those compounds. In addition, in individuals deficient in the enzyme
CYP2D6 (i.e., 7-10% of the Caucasian population; similar or lower in other populations), the
levels of CYP2D6 substrates such as tricyclic antidepressants and selective serotonin reuptake
inhibitors, which have ancillary routes of elimination through CYP2C19, may be increased by co-
administration of modafinil. Dose adjustments may be necessary for patients being treated with
these and similar medications. Chronic administration of modafinil 400 mg was found to
decrease the systemic exposure to two CYP3A4 substrates, ethinyl estradiol, and triazolam, after
oral administration suggesting that CYP3A4 had been induced. Chronic administration of

modafinil can increase the elimination of substrates of CYP3A4. Dose adjustments may be
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20Adrafm | is a wakeful ness-pronoting agent for oral

adm nistration. Adrafinil is a selective orexin
receptor agonist. Adrafinil, also known by the nane
WOQRMS/0a%%023, has as its chemical nane PCT/US2007/073336

2- (di phenyl nmet hyl ) sulfinyl acet ohydr oxam c acid. The
. ' |
necess{fg Gt bR hfeq Juddunts &R0 MR ABAcR R R lculae
compositionwf edadinil by redddhafipmifitancs oﬁﬂmtﬂ dreg tuad @fzymwhinteggctions and
stallin owder _t hat ractically insoluble in
result 1@7\&%&9‘)3&%3‘@95{“6%@9%@“ IP?dSl?*Emgﬁrarl ngly to slightly
SOLIHAL BedréhsEBINDBNGH ﬂﬁ:@al%ﬁﬁi’a%@@ (CL/F) of m8dafhilRids obServed in a

not available in'the US. It is sold over the counter

single dnyel efudy Re209ame inOLAMubEREsvith mwmam éé gays tendmmatshed younger

i 308 35 D D i BLALEED g b mos o

the patidntS.weRabang trddosd, tlﬂs, @J@ﬁ;eﬁt&ﬁffel‘én&hﬁ r&zﬁtﬁﬁnm phhrm,ad(ﬂ&neﬁﬁﬁmay not be

h t ed
aivutgle St GGl deE LpYeres Y e geerEbatbp potgnce of
modaﬁhﬂ‘ n‘lé?v\b@ réducBPFahE Bldkrl¢. PREYASPakRhlatd &ﬁhﬂdsiuﬁﬁ of Fhodgil May

i cal pharmacol ogic effects. UnliKke nodafinil,

lmprovn @W@m@g of the medication inrthe ¢lderlyt breawsto Bt Ipver reguired dosing.
t%ﬁests 8 %Ei!if‘frﬁl 1n§‘<¥cﬁ.lclﬁhlg'e%c%gﬁﬁfﬁg fg@g%rs h&@8en estabhshed in the

c S usual are are m nut e
follovnm@ e]ﬁe;t dnkerdensr mir&qlep:sst, dmrmmfe;slaep aptwaﬂlypc&;iﬂmmrome (OSAHS), and

st LS5 (L SRS S A5 2590 RSB USHASH e o

elimin®NM FtONE by syRbroneR 0P disbifie st@fes f BREMBPE T Isord¥rs, dcluding, but not
derivative thereof. The nanoparticul ate conpositions

limiteddesrdyssosmniarpeiatn dipordersrhypersemnpia, welugmsddiapathis hypersqsania and
e G071 o ;g PP R LLNBLRAS 855 e svere
pain, Adhefnge's drséa&h&nhmmpadmasuI1aﬂ1em|wawigiilaﬂ1cesiisoir¢ees Steinert’s disease,

eoneralGEP RN Py X DL R PR BRUTE BT edel H AL ADHD) secp

apneas 2o kiBdystrophy, ﬁﬁl@i@fe@bﬁﬂ)siSQH@uJeH Fafgua Shegle astdARIE Wish a disease
provi ded” a Stabl e nanoparticul ate composition

state, coqgiisraddichign, hepgin pddictian pest-apippiasiyi SiQEeisaT. ApIEssirmepd related to
v I

wescs Sl (ARAPAL RS BBl RNBNBRLR, comoncery

induced slz@umfss Icegmititféwmqnaabmt in200i@ophmenin sgamy @8901an@l W(ltB)cerebral

palsy. GBI o) PBCBHE e PESOPEiY it g AP iges who feel sleepy

and fatiGEPAS SRR np&s@ff@ﬁmﬁidh@eﬁs&ﬁgdr@érean&foeﬁ@q@%bﬁuelfaugue syndrome.
enant i omer s pol yno hydr at es, sol vat es

Furtheriioy HOURhpbrfgrepimes wwpe@np&@f}(@éﬁn R dessrifed indJS. Patent Nos.:

6.488, 1Bﬁf b, h% 2. 63358k, 63§77307fol, §,§h3 B@@lé Mg 28 5’81?@1@ '5%'0?9;76
Second popul atidn o i'cl'es,” wherein

5,612 3r7915 @8]0607!; 5§19J168‘t6 ]:ﬁﬂ;ﬁ.?lSaG B@h%ﬁ 6[.‘ﬁ£|6t4061 @803, %(1; Iami 6,488,164 all

C atlo artcheS|s about 3:7 by
Ofwm‘%@f ﬂfirelg\}\ﬁcé’%qrﬁm (5‘3 THAE first popul ation of
\ﬁdrl_l@ ESo ARy IpRASHSAAN 865208 &fl TS e/BAMN S patients and dosages
di anet er greater t han about 240 microns; and (b) the

rangingserciori@0 pegiddyaniobe theryed.t A cheepasimits Bedalidlomwosition oral dosage
range cgglﬁtble(l:“les ucsé;%\l%fn I%b%hlg Iﬂ%gg)glﬁ t(lp%%ﬁ ?Q%n %P ? os&ft% t‘[x%}%resent 200-
300 mgG@R®Y deSR By PRNQAED ! IThk @Serlif vinde ofl nididahif! g)mhlaﬁsﬂstlh&mmo to 425
“about 2000nm I'n_anot her embodi ment the pr esent
mg. A pEngpITHS e masiafipi somposiiongnkkiangeiion gheti4gimgto about 400 mg.
particles of nodafinil, enantioners, polynorphs,
hydr at es, sol vat es, anDrphous forms or m xtures
thereof, wherein the particles consist of a first
popul ation of particles and7a second popul ati on of
particles, wherein the ratio of the first popul ation
of particles to the second popul ation of particles is
about 3:7 by weight, wherein: (a) the first
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One enbodi nent of the disclosure enconpasses a
nanoparticul ate nodafinil conposition, wherein the
phar macoki netic profile of the nanoparticul ate
WORHBaPE8A | is mnimally affected by the fed BETUSHOEH3336

state of a subject ingesting t he conposition.

nanopamcha%e 1:1109%t r ep%?l H?m'énslt}a{é? a%dsu%{;f Sk ?ﬁﬂ&gﬁ&ﬁé BffSct of less
a nanopartic a conposi wherein

than abaoigwoi }ﬁ)bfsablltlom TQIX uhﬁrﬁ abowpas i A inanophadicte Gjmh;joembn iwvukl be highly

fasted state is bioequivalent to adm nistration of
beneﬁcn% eveIghe &Y PNZIRTEYARPNS YHjeETE rapid ‘éialﬁe@’d‘céfﬁftés needed. A

anopafRHREEEIRAD TB R 85 ADE 16} SEAIRP Wbt biSeh Hegihed Iﬁcﬁcatlons

nanoparticul ate nodafinil conposition conbined with
allowingrfer nrrepssdeaseddiswiaberdingcodrpgrfidoi®f ul in the

Syga}r'eggnrg 1nvent1cl;]rie re? lrgl%e% % nﬂoﬁ%ﬁgﬁgtg(%{mc%%a E:grﬁ%c% Uns c?mpnsmg
modafigil, a&ﬁediﬂlﬁ’m bﬂz&iﬂ:ﬁﬁlﬂ fBr diel‘tmﬁ:lﬁﬁht bOnaneslogiadl tdisehses, conditions,

nodafinil conpositions in conbination with one or
syndromgs andy gPRIPHAal  conpounds such as a hypnotic or

B. Bacﬁ&%ﬁh \I@efgardmgArmugﬁgﬂscl osure further discloses a
net hod naklng the inventive nanoparticul ate

doaiaflafpil isg nesHpronStink agentierosd adowpstiasies. Armodafinil is the
r—enanu%%tr af ko PeA%%gﬁx?ﬁ td n%\‘,' g ?&c@nu@c%%&olﬂhll bu?ﬁ BeftBide orexin
an enanti orer, rug, or pol ymorph “or
receptod egdnmtand/ gctivies &&fc;anﬁmltnbrv@tls b)@%ﬁ (NS S[lihbfchﬂﬂ;cal name for

tabiljzer for a ti nd _under . co |t| ffl i.ent
armodefigl i (b 2 G Eoy T SR HABAIAE o AG EiS TSR Rl IS ClstisNO:S

EmdﬂwQQﬂa%&hméﬂ&tmz7336ACCOFdIng to a second aspect,
there is provided a nmethod of preparing the

dompdafinil is An aegedelt drigdredieed by Spiralen, der. soder ghetriamg NUVIGIL®,
and has d'géewe%ltﬁ% %&gfgv%lsélﬂge asi%{ogam{s'tﬂ%ll agﬁoﬁ?rsoqf{}\]}c%dﬁf%]tl, it is expected
o act it eaﬂ:ista@ﬁm;ssxmmmiea beduilmgrm bl phamiaoelogit: cffbere Anmodafinil is
Ltions sufficient i de a

exmnmﬁaﬁg%&%grgﬁFéF@mEdﬁﬁ%@???%H1%SRgngﬁPﬁaxﬂﬁﬂf|n|I or a

C. Ba&%f&undjﬁéga\lﬁidgvﬁdmﬁhﬁdr ug, or polynorph thereof,
havi ng an effective average particle size of Iess

Bdedindlie o tvaRefgmepmpromoting agané for oral adminyeatign.etckipfiinil is a selective
|l S, [ e heg

orexin Ilglr:]%f&lﬁr c%ﬁ A?dr%@_? ag @Sﬁﬁ%gtﬂ?‘e Ig%{ A eg t4r8rfl)52nst Bgfz;sq&%helmcal name
2—(diphae>thmeﬂh§rlj|saﬁinyﬂacs®a$m9xﬂmccaomld i Tthie o ecanl ar Synnm il 013 €C G sN O3S and

syndrones .arjsing from using the novel
meHw%éﬁ%ﬁ@?gmdﬁégfiynndafiniI conposi tions discl osed
Adrafinlefa€ e Remfbanatical-O sl bdlbweases or conditions or

synptons or syndrones include, but are not |limted to

nar col epsy, obstructive sl eep apneal/ hypopnea

syndrone, shift worker s|eep_ disorder, inprovement of

wakef ul ness in patlents th@exce55|ve dayti nme

sl eepi ness associ at ol epsy, and idiopathic
hyper somi a. Suc me hod§ rise

admini stering to a suhjsect a therapeutically

ef fective anount of a nanoparticul ate nndafn1| or a

salt, or an enantioner, or a prodrug, g%
Adrafindyis g ahite 40 pevhitesraynlline prudersbaits @aq:tlcyﬂmrfs blie\;ué Water and
uRrt. elved -
cselobef Be yibc s BBl Ot ) IncBRER,
retdimilds obt dvadebiaiarthe USY. nigistdokd ovan dma:btimtendlrdbethe name

oL ERTBIS S 8038 5 SiSSLSRU S e KOACLO oS Bl oo

there is prOV|ded the use of a conposition as defined
above in the manufacture of a nedicanment for
preventing and/or treating di sease states, synptons,
syndrones, and conditions oB the central nervous
system (CNS). The present disclosure also
relates to nodified rel ease conposition having a
first conponent conprising a first popul ati on of



I n two-conponent enbodi ments in which the conponents
exhibit different release profiles, the rel ease
profile of the active ingredients fromthe
conposition is binodal In enbodinments in which the
first conponent exhibits an inmedi ate rel ease profile

nd th 5sub ent conponent exhi bi el ayed )

otf e QOB oot | TIIC PRBYETE B 1 Rn bohWBar HE 4066686
5,618 8¢ azed ¢f1 72209, wehicinane ddieky inchrpopmtediy iefargniceconponent

and Atihginfielseas pratfrud; e Acrivarilyn gnestiotinéd fiwmomvb he modafinil

n | one K r . - .
(P%QW@%&?S@E%‘%&E@ Fﬁ%ﬂﬁgﬁ%ﬁ% gfteq U modatini.
howetepodi {akeh 81 e tho dTeHRts &p esswmilgls fhgichye dgvels i the
bleatl$terinn & fidets wnalynare aphrort vabmpéds o8 imomutes whenetaken orally on an
emtBAkdhed rel ease matrix material utilized to achieve
he desired rel ease profile. Thus, the duration 20 of

the lag tine can be designed to mmc a desired

plasma profile. In enbodPMMARY n which the first

c onfpbe gin¢sertx Bisblotige arlateaned hatopantiellei@s eorppasitidne @ngprising a
mddBEniB URSEGHE ) AAOMRRRGHL:, 8XRI RbdrSg 20O PolyRhdrfl or a derivative

rel.edase profil the active ingredients.in.the first
(oSG0 < IBS SRTERT TS0 RERReSTDP IR AORAL it popelipeor an
engnitimen oF p otpslrug, Ar 8 pelymerito a1 #aertv@tive hercofnspd pileest one surface
stabidilz@agieobadpe tignturfet OE shet nbgatianatt partieies et Thef nanoparticulate

BT & BT TE AL OIS b4 .
| ovBFoordHa & RIS AePSh ek & PECLBLLAC CORBRNEHA composition
coprisieg:t GAipaitiecles ecerhprising ineadfinh. ion | Wdnederivative, prodrug, or
poKRREAR! thérb D Baill Pyl ctes HAUMO lan MBHfeBfiva dVefhge particle size of less than
abq SOAPEHS G ChliRRS hiG PO RSB GRERIEAL | on
roughou 1€ dosing’ 1 nterval. one such e ..
emb5Y PR ﬁ‘{‘?}m‘il%ma@‘@iﬁf%%%@ls%l%"éﬁtm fiEs fha qopppgfition comprising
paitiolep ofimiotlafirs], eeintiased, pelpindtphs Andrdtése sewatis; @morphous forms or

miktDEs QALEHNT whereh ﬁlesfa&?ﬁﬁ?# BdHsisE OMROMENpopudatiod Easietkles and a
ou e

wi thin.a. period of a . .
sl PRt aficR, SRBHR Bt Bl opdfop g partites o the
secgbd porllgtiog oé arrEples isbppelf by Seisb ekt i s rel eased
rapial y aadfitsshgopalhiisre df ngarédées romprises hevasebpatjuenthaving a
CONBARERE stedtct BlaRABEH Wb k¥ BnRBRJ | 0d of about 24

hours aftér adm nistratign. | et amot her such. .
ean:’éi ne?t’?’?,se?(ﬁ‘g'] B%R“itla&’é’“i ‘_ﬁgl?aétd‘fﬂ%%ﬁm}l?{lﬁeﬁe“’?ﬁs? é%a‘h‘_‘des having a
conpiemetst lass thas abaitedd Ormaisioanb.ywherein threscgend pepulation of particles
| NgE@Bihriseé nindpirieles ubdegu dhinewe ppothan ubiws 20edmased
OVEfy Qf\of:heef Lad ﬁﬁleﬂlkWEE)rel t?%ﬁﬁu@%l’%s RAME htsfih cBRprising
In st qpot%er such” enbodi t t he active
partiglsy BEMEAFTY Iy CRANIOMIeRs PO Y BRGRANATY'SS. SeF gt dipoprispgfams or
migncs tthareafc wheeein thyr pattides consist lo€ asfirsls peprdaiioncefrproitadest and a
sedofid pEhEARADI PYRICIE, WRErbiadhofatiad@te 24t frgulasioabt pdrticles to the
SGC%Q(E” S&uﬂtfo%tolfgﬁtic{egisya%% @?BQWeig%y-%e%mOd! ment, the
act P Ve 1 ngredient jn the I'ét conmpqQnent i s reLeas%F .
rap(@l y BAdIh@oRpiehve o nRfddese SPmPHSE hePasisp BuTiEleh having a
conpiametst giegter thae abad 280 ericranpend od of at | east about
12 ppur spaf&edndapdpubith! &t piicled Borbpridel RBRE MAFfIcHICHAVIng a

enbodi nen he act.i Lngr.edi - ' . "
conBoeRt 1958 Mg BB SR kotin ot Sedi bdgicion of pardces
i ngPEBRTEHE naNepETHElces hndegt ARMetes 1555 Hieh abew 2Py sed

over a period of at |east about 24 hours after

adm ni strati on. Accorging to a sixth aspect,
there is provided the use of a therapeutically

ef fecti ve anobunt of the conposition as defined above
in the manufacture of a medi canment for preventing
and/or treating di sease states, synptons, syndrones,
and conditions of the central nervous system (CNS)

The plasma profile produced by the adm nistration of
dosage forns of the present disclosure which conprise
an i medi ate rel ease conponent and at | east one



According to a thirteenth aspect, there is provided

the use of the conposition as defined above in the

manuf acture of a nedi cament for inproving or

mai nt ai ni ng bi oavailability of nodafinil.

According to a fourteenth aspect, there i's provided

the use of the co 03|t on_as df

et g6 AR EER b e §lf? fen Eer cheé i modaiini,

CopyOgP Y| RYTERIPLS migfresy thereof
COPYRFIERs| 2P fyS%ob%{or &é‘i’or @@%spéé’p3gﬁn ﬁ’hﬁ}%@pﬁéé) 50%= 55%, 60%,
658y Ao e os BYfotmanepakienesdlyeepzidi sor der, i nprovenent of

wak éf uhaesisdimenpaie c&xﬂmsh&bﬁdﬂof&h@msdm/éisdayké ae in the form of a
tatgiieR pheRS [R6sOahiRidadentithid congiosicibensthe prasknt discipairine in an
orzfl)(:@%ﬁﬁ:ﬂ'}bl@ase%% I ﬁ'f&reﬂ%bé‘g@%ﬁﬁ of ﬁletdi’séﬂ‘%ure is a solid oral

d f taé BE41 kMO dsh R o lesh be utilized.
0%3'%? %cgetrrtam emb 1%&[ dd ”Qm%?se? L it SpI'ICS.eS zuc;/::zlzdextrm

pr%vlliede)z r);:y ﬁe’§§l | gn lﬁ@é; e n51stmg of
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

present invention is described herein using several

defmtions as set forth bel ow and throughout the

application. As used herein, "about” wll be



nor phol ogy. As used herein, "nultiparticulate" neans

a plurality of discrete, or aggregated, particles,

pel l ets, beads, granules or m xture thereof

irrespective of their size, shape or norphol ogy. A

conposition conprising a nultiparticulate is

described herein as a "nultiparticulate conposition.'
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actlon of substances mnthlh”the body. As used herein,

"diffusion controlled" refers to fornul ati ons which

may spread as the result of their spontaneous
novenent, for exanple, froma region of higher to one
of | ower concentration. As used herein, "osnotic
controlled" refers to fornul ati ons which may spread
as the result



20 of their novenent through a sem - perneabl e

menbrane into a solution of higher concentration that

tends to equalize the concentrations of the

formul ation on the two sides of the nenbrane. As used

herein, "nodafinil" refers to either a single

substantially optically pure enantionmer of nodafinil
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for, 2dI8asé®B Bdpidly DAl a2 3y tide D2y I@Enyesl, Bl35e),3@; released slowly over
tim: AR D %%boém%ﬁé tHBRtive ingredient contained in the first component of the
dosage form is released rapidly upon administration to a patient. As used herein,
“released rapidly” includes release profiles in which at least about 80% of the active
ingredient of a component of the dosage form is released within about an hour after

administration, the term “delayed release™ includes release profiles in which
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5, 569, 448; 5,571,536; 5,573,749; 5,573, 750;
5,573, 783; 5,580,579; 5,585,108; 5,587, 143;
5,591, 456; 5,593,657; 5,622,938; 5,628, 981,

2: WD 20081008879 PCT1US2007 1073386
WO20 38 067/073336
§‘§%§ g%s 5,718, 919; 5,747,001; 5,834, 025;

45, 829;

the active ingredient of 2 component of the dosage form is released (rapidly or slowly) after a time
delay, and the terms “controlled release” and “extended release™ include release profiles in which
at least about 80% of the active ingredient contained ina component of the dosage form is
released slowly.

The subsequent component of the modified release composition may also exhibit a variety
of release profiles including an immediate release profile, a delayed release profile or a controlled
release profile. In one embodiment, the subsequent component exhibits a delayed release profile
in which the active ingredient of the component is released after a time delay. In another
embodiment, the subsequent component exhibits a controlled release profile in which the active
ingredient of the component is released over a period of about 12 to about 24 hours after
adm1n1strat10n | |

In two-component embodlments in which the components exhibit different release
profiles, the release profile of the active ingredients from the composition is bunodal. In
embodiments in which the first component exhibits an immediate release profile and the
subsequent component exhibits a delayed release profile, there is a lag time between the release of
active ingredient from the first (':omponeﬁt and the release of the active ingredienf from the
sub sequent component. The duration of the lag time may be varied by altering the amount and/or
composition of the modified release coating or by altering the amount and/or composition of the
modified release matrix material utilized to achieve the desired release profile. Thus, the duration
of the lag time can be designed to mimic a desired plasma profile.

* In embodiments in which the first component exhibits an immediate release profile and the

subsequent component exhibits a controlled release profile, the active ingredients in the first and

subsequent components are released over different time periods. In such embodiments, the

immediate release coniponent serves to hasten the onset of action by minimizing the time from
administration to a therapeutically effecﬁve plasma concentration level, and the one or more
subsequent components serve to minimize the variation in plasma concentration levels and/or
maintain a therapeutically effective plasma concentration throughout the dosing interval. In one
such embodiment, the active ingfedient in the first component is released rapidly and the active
ingredient in the subsequent component is released within a period of about 12 hours after
administration. In another such embodiment, the active ingredient in the first component is
released rapidly and the active ingredient in the subsequent component is released within aiaeriod
of about 24 hours after administration. In yet another such embodiment, the active ingredient in
the first component is released rapidly and the active ingredient in the subsequent component is

released over a period of about 12 hours after administration. In still another such embodiment,

12



6, 068, 858; 6, 153, 225; 6, 165,506; 6, 221, 400;

6, 264, 922; 6, 267,989; 6,270, 806; 6, 316, 029;

6, 375, 986; 6,428,814; 6,431,478; 6,432, 381;

6, 582, 285; 6, 592, 903; 6, 656,504; 6, 742, 734;

6, 745, 962; 6,811, 767; 6,908,626; 6, 969, 529;

6, 976, 647; and 6,991,191; and U. S, Patent, Publjcation .
thengsve mgtsdisnh pahes firss carpporspizp ﬂ%%fﬁpﬁk&@dga%% Sgedient in
theAnobsphans smmpionemalnis ireleesedonposit ponsl axfealkles c?24 Dedys after

adih Rist@XGTP! 8 ydiNarddiier Gt @fbolRont, 4thd 83ti¢84ngredient in the first
4,826, 689; 4,997, 454; E?, 741,

compegiegl>dplsusd PGB FIBearg A Tepsauggtsgrigpnent i
rel¢dse] parx tipetiebof at I¢akisaboaniPpznurs afigr adminstapesi Inisth aggther such
embO@mRAE RN hettveViaBleiRAt i et thRPorRROW ro?QOQ1 Rifidly and the
actgvle'iggrédigntryn%eosnu seqlugntdéofanrlg%xtleenrt is rlei]eased over a period of at least about
24 hours after administration.

According to a sixth aspect, there is provided the use of a therapeutically effective
amount of the composition as defined above in the manufacture of a medicament for
preventing and/or treating disease states, symptoms, syndromes, and conditions of the
central nervous system (CNS).

‘The plasma profile produced by the administration of dosage forms of the present
disclosure which comprise an immediate release component and at least one modified
release component can be. substantially similar to the plasma profile produced by the
administration of two or more IR dosage forms given sequentially, or to the plasma
profile produced by the administration of separate IR and MR dosage forms. The
modified release composition of the present disclosure is particularly useful for
administering modafinil, or a salt, derivative, prodrug, or polymorph thereof, which is
nor;nal.ly administered two times daily. In one embodiment of the present disclosure, the
composition delivers the modafinil, or a salt, derivative, prodrug, or polymotph thereof,
in a bimodal manner. Upon administration, such a composition produces a plasma profile
which substantially mimics that obtained by the sequential administration of two IR doses
of modafinil in accordance with a typical treatment regimen.

) According to another embodiment of the present disclosure, the composition can
‘be designed to produce a plasma profile that minimizes or eliminates the variations in
plasma concentration levels associated with the administration of two or more IR dosage
forms given sequentially. In such embodiments, the composition may be provided with
an immediate release component to hasten the onset of action by minimizing the time
from administration to a therapeutically effective plasma concentration level, and at least
one modified release component to maintain a therapeutically effective plasma
concentration level throughout the dosing interval. The modafinil, or a salt, derivative,
prodrug, or polymorph thereof, may be contained in nanoparticulate particles which
comprise also at least one surface stabilizer.

Modified release compositions similar to those disclosed herein are disclosed and
claimed in the United States Patent Nos. 6,228,398 and 6,730,325 to Devane et al.
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15enbodi nents of the present invention, the effective

average particle size may be, for exanple, |ess than

about 1900 nm |ess than about 1800 urn, |ess than

about 1700 nm |ess than about 1600 nm | ess than

about 1500 nm |ess than about 1400 nm | ess than

about 1300 nm I|ess than about 1200 urn, |ess than
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relgisgdyai | abi ity 30that is about 50% greater than
nodafinil, or a salt, derivative, prodrug, or
pol ynor ph t hereof, when administered in a
conventional dosage form |In other enbodinents, the
nanoparticul ate conposition of the present invention
has a bioavailability that is about 40% greater,
about 30% greater, about 20% or about 10% greater
than nodafinil, or a salt, derivative, prodrug, or
pol ynor ph.t hereof, when adm nistered in a
conventional dosage form WO
2008/ 008879PCl 7US2007/ 073336 The
nanoparticul ate conposition nay al so have a desirable
phar macoki netic profile as nmeasured follow ng the
initial dosage thereof to a mammalian subject. The
desi rabl e phanaacoki netic profile of the conposition
i ncludes, but is not limted to: (1) a C for
nodafinil, or a salt, derivative, prodrug, or
pol ynor ph thereof, when assayed in the plasma of a 5
manmal i an subj ect followi ng adm nistration that is
preferably greater than the C. for the sane
nodafinil, or a salt, derivative, prodrug, or
pol ynor ph thereof, when delivered at the sanme dosage
by a non-nanoparticul ate conposition; and/or (2) an
AUC for nodafinil, or a salt, derivative, prodrug, or
pol ynoi ph thereof, when assayed in the plasma of a
manmal i an subject followi ng adm nistration that is
preferably greater than the AUC for the sane
nodafinil, or a salt, derivative, 10 prodrug, or

- pol ynot ph t hereof, when delivered at the sane dosage
by a non-nanoparticul ate conposition; and/or (3) a T.
for nodafinil, or a salt, derivative, prodrug, or
pol ynmoi ph thereof, when assayed in the plasma of a
manmal i an subject followi ng adm nistration that is
preferably less than the T. for the sane nodafi nil
or a salt, derivative, prodrug, or polynorph thereof,
when delivered at the sane dosage by a
non- nanoparti cul ate conposition. 15In an enbodi nent
of the present invention, a nanoparticul ate



derivative, prodrug, or polynorph thereof, when
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e acronts i 2 1080 2Skech @t FapBtifeS BEbrol SR UET el dpsace
form @rising theepppoatien s dgfgmg ah?vel east about 200% at
| eastordidgud a2Rb%enthtispeen sheraboprbvidsd e we of drstormbeition as
deﬁl%g gﬂé;é? 1naﬁle| ﬁﬁﬁﬁfa&ﬁﬁubf 3004 catnehtE Bt ingR&UAg 32 Offaintdining

bi gélt p %Ql o at | east about 450% at | east about
umg@ bality, ot nadadinil, o ¢ 550W at. | east  about 35?6 at

| edstordinede a1oubrntasrechdhes foBOvVASA e Be of itiompgsiion as
defirddOfovain theasinufidsoue oeamdn@meheu@ttlnamwplc&m%asad disorder

sele&tgtgg% tEIQéJ (}cﬂlgoe/@nks)@.ﬁn g @@Sfarcviput, AadUetivat slk@iﬁﬁneﬁ@@pt:pnea
syn r%nal St ghé %E%l%%% 8{§Erdéx$ ‘riﬁlé‘fov@hle oﬁits(zva MESS 0 ?at/?em@ with

EXCESH Y pﬁgn%g@eglléqss taﬁ%’c%’?]ew JEFOPFY> 48 i 1oggthcahypersomma
wheghir $aidiediegment drholbg ad@Bnigered i y pasicphsuffsepg §pm spideisorder.
deBoeme doboihf BerkrdlRlestopage ahy the folwwingdopied deofiption are

exer:ﬂ:{@gig/oartgw atory andTgx% id?éiﬁl@@l 9 npl%@i‘&@ RABSGCExplanation of the

th
m"eﬂﬂ%ﬂ ﬁ%\ & gr gﬁ) Fcﬁ sz? a%%eézf WF frove rfeatures l\}nll be readily
appatenti pathose Sklﬂiﬁd)dfl uhe ast figsl Wﬁ)ﬁﬂlﬁ)"ﬂ% dglgiied deteriptipm pf the
inveg@iti.ni stration is not substantially affected by the
fed or fasted state of a subject ingesting the
conposition. This neans that there is no substanti al
difference in the quantity of nodafinil, or a salt,
derivative, 30 prodrug, or polynorph thereof,
absorbed or the rate of abkbrption when the
nanoparticul ate conposition is admnistered in the
fed versus the fasted state. In conventiona
nodal -m | fornulations, i.e., NIVAINL(r), the
absorption of nodafinil is increased when
adm nistered with food. This difference in absorption
observed with conventional nodafinil formulations is
undesi rabl e. The conposition of the invention
overcones this problem WO



30greater bioavailability. To inprove the dissolution
profile and bioavailability of the nodafml|, or a
salt, derivative, prodrug, or polynoruh thereof, it
woul d be useful to increase the drug's dissolution so
that it could attain a level close to 100% The

conposition j ' I e a

dissolutioni%gggfﬁg$¢gxﬁﬁh®ﬁQ%??ﬁégﬁgggﬁpaégninutes .

at  Fagae Bodiors 280EroF i 9b @ dranpparticwdyte guegafintl formulation
coglgrisivat invdafingy ddbey; bydpoypromilphthy@lulose, 1.25%w/w; docusate
sod 08 100BRKARCRANSINBLLT 3334, tILTBRfw (FordlliRE VEDTable 1.

] er di. .he A v j
O TR St NGy il v
ML der i vati ve, prodrug, or pol ymmmph thereof, is

di s&idured® whavwd A misoegraph of aunasspartieulgietmedafior! Formulation 1.
Miersbashytreo s/ 1 af oil PEast RYRBEVOR 1 pinehiet adtbienad isldagitin the lower
ﬁﬁﬂ%&%mﬁoq@ at | east about 50% at |east about 60% at

eaix aboyt 70% or. at %§$s% about 80% %f th qf Jati

rodXfgUEF1 S VB0 cmicroersly of o4 i%stp%%‘@i%gﬁo inil_ formulation
copprising meHafirhle d @owv/wi Blaglone tap8dpayideieh Zaljowtw; docusate sodium,
0. 1% vtet; end  Beitvaikddy waten, andvdwew @badiatiemnt2, dfabteh@). Microscopy:
_ 1003@Mm118@{bse oriediReaR! Yufbizd RASEn@ROH ted Whhe ﬁ?]gvelr ﬁ?ﬁttcorner.

abogl % at_ |east.abou QQW or at.Ii%st }OO@?f

of T FRohaPIONE & BIcrpraely PF dpnopipiolete spodpliny Iogpitation
compiisindmerafinile | @60/ wi bydarypeipyegliptar sypalewtvigesity (HPC-SL),
2.5|%vm/_lsr~t; ebcusaemfiium, !Oolr%iv/sy;mnéfde'roatﬂegi msﬁﬂ.é%wi/w (Eormulation 3,
TaBRdi) UNIioRIsEdpyt SOOKA LN bilTpRAE bBctivdU N1 Gl Gz 8l het&ehddtit QBted in

: roduce two very different dissolution
m%ﬁﬁ%éﬁgﬁ%%&?ﬁo products having very different

di s T8 i o Pysos i Miswgraphgals # agopasiigide modafmil (fpgmulation 3.
Midioseplyul 904 1 el pimst objsriedi ¢t 1 wen eifze ir¢fergnaeois noted in the lower
ﬁgﬁdawwnution of a conposition. An exenplary

di's i [ i a I i=nk N .

et ary IS e P 3?6@?%@% B brmulation
compi AR 167 He PN <290 BRUBIE R T eV aGprigm laury!
sulphate,b . 19pyeles: r epholcirnisedy watkhe §7etavivng(Totmadetionetodiable 1).
Mi¢hosdopp e 80XUD.4Rlibplimse opjeetivad) ACamnbeizél sefekeh WB@RIIR the lower
rightl S8Rk ut i on. An additional feature of the

nanoparticul ate conposition of the invention is that
particles thereof redisperse so that the particles

havEigake &f slswesi § enigtagrapgecipamapepastiailate regdafipd Formylgtion 4.
Miedoeasipy 2 000/ heh dinpldisanbieetive. Bhi suni sizs raferichdeciambted in the lower
righeeakse, if the particles did not redisperse so that

t hey. have .an effect average~particle size~of le

t nal By Bt Mot SR PR CORM R R B 1 e BETR
may | ose the benefits afforded by formulating the
nodafinil, or a salt, derivative, prodrug, or

pol ynor ph thereof, therein into a nanoparticul ate
form This is because nanoparticul ate conpositions
benefit fromthe small size of the particles
conprising the nodafinil, or a salt, derivative,
prodrug, or polynorph thereof. If the particles do
not redi sperse into small particle sizes upon

adm ni stration, then "clunps" or aggl onerated
particles are fornmed, owng to the 25 extrenely high
surface free energy of the nanoparticul ate system and
the thernodynam c driving force to achi eve an overal
reduction in free energy. Wdah the formati on of such
aggl onerated particles, the bioavailability of the
dosage formmay fall well below that observed with
the liquid dispersion formof the nanoparticul ate
conposition. In other enbodinents of the invention,
the redi spersed particles of the invention

30(redi spersed in water, a biorelevant nmedia, or any
other suitable liquid nmedia) have an effective 7
average particle size of |ess than about |ess than
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10The nanoparticul ate conposition of the present

i nvention exhibits dramatic redi spersion of the

particles upon administration to a manmal, such as a
WOR0HNS%G? ani mal , as denonstrated by PCT/US2007/073336

reconstitution/redi spersion in a biorel evant aqueous

medi a, su j ﬁiq?ﬁ% ' si ze

of the re?@%&%ﬁéﬁ&r@%ﬁu C eis(yriegﬁ?hgss an g %ﬁ‘te 2000

rrhe Juiesbntih eane be aduscrétapd detesn mideh veahddimitamy aasp éatisbelow and

di_a thﬁt exhibits the desired ionic strength and

throur?g‘gttﬂ}ﬁrﬂpe C4i8Rm t he basis for the 15 biorel evance of

tAeuaB diRin, TBuetesillrRdinRisRBE bl PEkEnsTf bBNALrD sBNI8n the art and will

those that are representative of physiol ogical )
vary toggmgicxicohen the gerfexirin prichhitiraxieds déi theresuie Bsdsiod thel tewmyvhich are not

[ - I. . " P .

ctear AYEON Br ORI B ot Hine R R FEIEOMR 55 poog, sbour” will mean
up to phslor midsi % of thb aseicular teemconbi nati on t hereof, which

exhi bit the desired pH and ionic strength.,

BHOPE! b “Berepe il G ARAL R maﬁ%?m%d?ea@iﬁmog%ge that
providdsithd §RcHcPRBGkhcolddRaPids fRRIRS whithe BoHAE! i YidihBSSered in a
~_than 2 (but typical I%@tgreater than 1) up to 4 or 5.
signifiqant nurebes phsubjdcir iasierhel thaeclprancaitmengl is eophaized thet a

C | . e .

thecapeliCat Lty e b ARG i iad ok papcntas spoctin
particubur instahes tvilbina abw2ys dasfiectivefih tibatingalse eomditionk desstibehgirdin, even

of about 0. 1M while fasted state_ intestinal fluid. has.
thoughgct Gpes BOFeh iR B2 H&Bﬁmﬁ%@ﬁfeg@ée gyt by Hiage i Sk in the are.

A s used (BMAGRIduTAL T @ferPfo Fdtdib IBmbk@ WHiMIEis ShABBREH A the

Proxi mal Jejunumin Men and Wnen," Pharm Res., 14
presenqes) disgrre prE@en pelidg Ppadsiar eranulse prespeative Rbtheirkizepihape or
morph%?%.' onic strength of the test solution is nore

ical than the specific chem cal content.
Acaosedharginy ' mappardpuin@l’ encpht apidralignefclistete ng hbgrvgdtak particles,

an.be ohtai ned through..nunerous .conbi nat,i ons of
pellts S Eradilere! Gt L G U Do S D8, G gy Sradphplogy: A
compo§i@td SRS RIAC MulPaRicRALd i§ dédcriBed hat@Aks aemdRipaARulate composition.”
corresponding salts of that acid), nonoprotic and

Pl uppd barria, ‘Glaseparérujatesrelens o a piewlgitinpyhich the effective
averag@RARLE ALY LS B NrGAR: BE: il S0Rm 11 G biamerer. A

sol utions, rangi ng 1 n concentration m abou

compofti@Odonmisapoutan0pdrtibhla@ngddsariieddelan asomSanppargéubge composition.”

concentration. from about 0.001 f{, bout 0.1. M a

R b Sy et Rar e pattieazen fo dpits £ e o. o
nanopaf@Rida8 mdakt thaf & 188t 509 5 tiRGatilesARQES abe df Nspelitie@kize.

| ess, about 0.01 N HC1 or |ess, about 0.001 N HCl or
Accordingdy “efiersive averazapaeets sige of lessthanihoyt 2@00um W gigmptermeans that

B T Sy ST RS

tAraesel kdreins flof0) trefesolouhd partcie 628 helddvHdictabittt of the partivles in a

. NaC re t.re sentati ve of. fasted, hunan .
multip g dite G oD SES DU RaEl SHraeua HAE 99 of the parices
in a multiga@R@ldle £@Ndi tions of the proximal gastrointestinal

tract. El ectrol ¥t e concentrations of 0.001 N HCl,

dsorped\hgaet wirgtegence tp piahle paiticles p stblet &eips te byt ismipt hmited to,
one or B S rotbERRARHAENY; (DU pariill Slpdy abbybeitly ok Alfte o
agglomstagnaieho ikerpaitigtd wmaavive GordeshrMi@lwise eighidiesntly increase in particle

. r easonabl e roxi matiop.of the ionic,strength

size oV E NS PROOHG S T b GhOR @R By AeF P i b as by

converG@strb@i apta@chpivak phhsditels crydtallie phibket @) BRI Yd@dlésuRS chemically
hi gher than 0 1 E/Imay be enpl oyed to sinulate fed
conditions within the human G tract. 10Exenpl ary
solutions of salts, acids, bAse or conbinations
t hereof, which exhibit the desired pH and ionic
strength, include but are not limted to phosphoric
aci d/ phosphate salts + sodium potassium and cal ci um
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derivative, prodrug, or polynorph thereof, can vary
from about 99.5%to about 0.001% from about 95%to
about 0.1% or from about 90%to about 0.5% by

WOReYHEST based on the total conbined wei ght @CETAURZ0T/073336
nodafinil, or a salt, derivative, prodrug, or

- stable; Br?éf%frﬁ? Qvﬂelte L aec%ve i degr# 21[15%%!3?1 b§énasl?1'b Inftr%rélﬁt)amnﬁﬁépt ﬂ: eor above the

i-nc ng Ot her "excipien e conc atron o
melting poifileefehspatitibd inahd prepattiaest thamanopardcieabbdiht pRs&ftidvention.
about  99.999% from about 5.Q0%fo about 99.9% oy .. .
PHoRPhBBE- mglw%éalpg@glrwm ERE ablags 3atolpility in water
of less HAR abt8L LHHP I 1B&UhAY 36oWeI R b/ ledshRard MRS | Mink/mIOr Bss than
salt, derivative, prodrug, or polynorph thereof, and
about Ismgidce stabilizer(s), not including other
sclisgc?ﬁer}%i%; " c\)/gi)ﬁg&) 1% el’igeo’ %1? ﬁ%%ﬂ’r&?gs? Q\ﬁ{n&?{g %gﬁimmediate and includes
e chol 8’ of d €urTace stabi i zer(sy Yor the
controlisddéitase] dxterled eelsat tspstai@ed veddake/and delndd ngeaser

pol y ph thereof, is non-trivial .and required .. .
e%alé\g&vgnegg%? Sl usRTgR teperied of DBC beep fBagdginistration of a
dosagegfwrﬁ'ﬁﬂsﬁ& thE&eSRAPNIHSH of thd MGl 288 the! BMERLI AR dcfive ingredient

irected to the surprising discovery that
from a paiogar ¢inensinentgh ositions conprising nodafml, or

%ssu%%ae herlr'H Jgré‘l’lgga{lfn\é eref%% Q%dl{h% g{nle%retvpe%k %@%ﬁﬁg&ﬂ%ﬁ%@% ingredient

can ons O

from ofdkidhgoaettiofitie donglositian aldthe selehst of theactiveviaptetient from another

USefEI surface stabilizers which can be enployed in
compoRgps o ﬁ@éﬁ@Pﬁﬁn@thUQe, but are not linited to, known
QAR Kerdin CHerSLBRNE ©rsRh B HRERIGhE GBIch X/ HRivHh SwayRWMinished,
exci pients include various polyners, |ow nolecul ar
or deteigritgH by dhd apoinm pé subsneasarithin Bgbees, and surfactants.
%lérufs%: l?erg’ﬁq a‘bciifﬁlxs%gr{ So 'tﬂaﬁgc?q%{e}soﬂ%gfnﬂﬁﬁtfons @Hﬁ&%gy spread as the
ERtTom .1 oni ¢, Cand ZWTtetlonic surtactants.
result oReRirepeamhadouy enoexasi| f6 cofmdelrffac e repia@béf Higler & one of lower
I ncl ude hydroxypropyl nethylcellul ose (now known as
CmuﬁnH?ﬁFbﬁellose), hydr oxypropyl cel | ul ose,
Rl HBH:iﬁ%"FJsﬁﬂo'tiQ ehRrolR Ui tAFithlaSosHVAtieh may spread as the result
di octyl sul fosuccinate, gelatin, casein, lecithin .
of their(mponssshbthraied p sea-penmpgble guambianscnte, 2 sohsioagf bfedpr concentration
that ten'iig ﬁ)g(%%"ﬂ?}eqhe é&}%@flﬁ‘fﬁi[oﬁg l)f'jthr: ?c%gﬁ‘ﬂti%ﬁ 34 R t%' £dés %? the membrane.
calcium'Stearate, glycero nonost ear at e,
datwad Baeiy) “maddabindl refos toeter o ginklcenbdtaitiyly npticatix pure

enanti'osﬁqgg B%%g{l]afgﬁ]:é:té a gﬁgweg)g( cgjtéllttn %fg)g]?%%lg}g}/ !f(fgtell}qu%@ers( oef rgbdaﬁnil.

pol yoxyet hyl ene castor oil derivatives,
ol yoxyet hyl ene sorbitan fatty acid esters (e.g., the
L argiculaty Caypiosisions Cowasisiig Modalimil as e. g., Tween

i AR B (L AR R gl i
compri83 44 hoddfinilo or £edit) dekdyayive.poddrog e phiyirensh theeaf; abd &83) at least one

sm'faceg%bbggg %@%@%&bﬁ%n@g@%)éég% Yﬁ%}g ?fc‘ré)t t&%gc%%’ed in U.S. Patent No.
5,145,683 Raxyprpidaydi€ 8dilvelapse co@gbditidns e dyb@Rldl aMoqs Sor example, U.S.
hydroxgethylcellulose, pronel | ose pht hal ate

h
Patent NonSrA08 2671 13241 D1 8G67; Tagntd P&t ontan 07; 5,340,564;

bl 4 CLrhizet i e Al c - ; W
5346 8 840 S auanol e ey i speslsd k1
5,451,308 1y ienel00 %40 8,58 R, 41,6681 AShE).aed;(Sad 18/ 3kndinl, aks; 5,525,328;

5543, 130, P50 0 SRR P eb R aB Py LSS, B b 1383

5,580,569{52535@8% 58k7 aubyd s91e1 38X 5 393,851 SH0IBRENB2DIL1d8)643,552;
pol oxam nes (e.g., Tetronic 908(r), also known as
Pol oxam ne 908(r), which is a tetrafunctional bl ock
copol ynmer derived from sequemti al addition of
propyl ene oxi de and et hyl ene oxide to ethyl enedi am ne
(BASF Wandotte Corporation, Parsippany, NJ.));
Tetronic 1508(r) (T-1508) (BASF Wandotte
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5gl ucopyr anosi de; octyl 13-D-thiogl ucopyranosi de;

PEG phosphol i pid, PEG chol esterol, PEG cholestero

derivative, PEGvitamn A PEGvitamn E, |ysozyne,
WOoRBMsWesH t opol ymers of vinyl pyrrolidone and PCH{HS2007/073336

acetate, and the |ike. Exanpl es of usefu
5718 F81 5 98 618 93%"7f4%%1 538 0l 8lo3s '8%'36“(%% sggg 135, 2291%0165.506:

6,221,400t 6 QBQQIZ}ﬁ 26&]9@93’@1’.’5?5806@ EQ}SBJOQ!D I@3’K$S)86a61,€128 814; 6,431,478;

nonpol yvneri c 10co un s zwitteri
6432, 0B FT 30T 6593 0T GO B ATt AR SOar B i s 6908626
6,969,988 b, d*i@wﬂaﬁ&‘ls 991 g6y, aﬁ@tU QP er POSIRAGS] Rbé %020012675
chi t'osan, “pol yl'ysi ne, ggo yvi nyl i mi dazol e, br ene,

2005035769 B0nYI2A8T 2 2P9I 08301y QWQTWSQWE}‘J 50042177;

20050¢3189%. gﬁoiqfi%%%ésogﬁgdg&ygﬁf}%@?&%&;@?%@%ﬁg@?i 810229038;

20040208 8F3; 1PHA0TODISE DFOA0TEESLSC LYV BT NBOGAYL 41925 21040115134;

sonaord 3P SRS s ST es ARl B 8 Ao Bon

20040008980 h@mommn @o@ﬁ@@gmﬁawoa@mmum@gmadmsamm1;
as stear I'tri met %ﬁpnnlonlun1chlor|d

200305306 PORI(LOSGHE BPGWOR338 RIRREHBLAEPBIA208; 20080 BIATES;
ZOOZOdlﬁﬁsst hg b?}(ﬁw &t r‘;ﬁﬁ{%rgﬁéng%m%ﬁ P %iy c%%goglﬁggg]%%n dnasgnbed, for

mroni um'c
exampldm)ﬂf St ]Patﬁit ok, AMR4E4 N 82HJ68P; @%7 4:5@;:5’ 74 ]iﬁmaTSWB 496.

hydr t hyl a ni um chl ori d br om de, 20
Ve e TSRS R R ECHAAR S 5 GHTOpT gt the namoparticulate

compoéaﬁmﬁﬁe 1%9&@ Hen G B 1LY hadb@00et Al ;. AMBOEMR) in diameter. In
lori de’ or brom de, nyristyl trimethyl amroni um

embodnmntwif tha prpteat i@ventipmy the effeetivetay prapepariitle skrrrty b for example,

Jess thaf A8kt 1980 R, Persé)%]aﬁl Sbod[t)%éé/ gmfjiegf&%}ﬁqo(l?im,%é than about 1600
alhmoni um C ori de or rom ae, a Yy

nm, les¢ bR -ab&)td 50 hiny lebethzy kbanTddi anm ledsl thar dopt NSl day,lless than about

Cl4 18 dine | - benz a ni chl ori de,
1200 néqa{leéﬁﬂa% Efﬁ?evtfﬂﬁr:ﬁﬁhﬂ%m Eieh Hiaggut 900 nm, less than
about sﬁaﬁxﬁmé;g g ab&lit ed i, 138 tdh @E&M'éo@ﬁiﬁoféhyﬂ'ihﬁ Bb& 50@nm, less than

al k and (Cl12-14) dinethyl 1- napth nmet hyl
about A asORROTItGE) o1 i%ﬂﬁylabfmi%% A lessBiR dlegut 200 nim, less than

sbout 130 B, ¢ R ROTHON e Pelt P gy gy e Pemay O mm
diameta@nasaneasmed bl dichdeatteidpmythade chicroscopy, or other appropriate methods.
kyam doal kyl di al kyl anmqni.um sal
T b A BT RSl MBI e DRI e Ao g1 Happhps phase, a
sm_c@g@ihm b RERD NG ous Bhasbidd haahdt fREAY! anmmoni um

| oride, N—tetradecyldlneth | benzyl anmoni um

émmiﬁuaetogdiowmgcfnw praglér smlcédwgq mﬁ_m)e e ﬁé@WlCUlate

compoERE I D SRR i o s e s

of the rh@iaflﬁﬂ,aﬂl alewlt, c&mmmd,l prodhbg ot ﬁ@ymb@\hrﬂydredfr aswenipated to prior
e alk L. benz

m chl or i t
conven SRR g OGRS B RSP TRCTY SHARFAF TRRBE b gene embodiment

of the ifedtiof XRe néﬁlaﬁarh&hlﬁt@%bﬁ?ﬁbsﬁ&‘i@f‘ﬂhél reRER Mv@B8Sen has a bioavailability
ri odecyl benzyl

trieth
that is ghg0BT1T0 8BFGPLN @Slﬂf}@m%@?:?%% deriveHcUPROEMIZoP Rdymorph thereof,
wmena%@k%?%&?h%%%%ﬁ?ﬁ%ﬂ%% or?%%égy E ngﬁ%hﬁéguﬁﬁﬁ%?%myﬂﬂmﬂME

compoditidrogfehe plesent tavieatddny/tas mdild)’@vlaﬂzinmym]nall 1] aﬂoh’oétﬁ% greater, about 30%

breater,gag)géllc%ﬂ% mg%fg%%#%hﬁ%?%#%@ﬂ or a salt, derivative, prodrug, or

polymdift thefi8 £ YtHeh aRIHIMbRITDN c VRO R agdRiRY |
trioctyl’anmoni um chl ori de (ALI QUAT 336Tn), 5 POLYQUAT

| OTM tetrabutyl anmoni um brom de, benzyl

trimet hyl anmoni um brom de, tholine esters (such as
choline esters of fatty acids), benzal koni um

chl ori de, stearal konium chl ori de conmpounds (such as
stearyltrinmoniumchloride and D -stearyl di nroni um
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(ii) one of R1-12.4 is CH3; 30(iii)three of 121-R4

are 0(13; (iv) all of RI-R4 are CH3; (v) two of

121-R4 are CH3, one of RL-R4 is C6H5CH2, and one of

WORGSH093879 s an al kyl chain of seven carbon at BRE/U§2007/073336
| ess; WD 20081008879PCT1US20071073336 (vi) two of
%Fe ggnﬂ{aﬁwgﬂ%ﬁ cf(o sﬁifon 'aﬁes% Hae SAERGHR hgﬁgacgﬁﬁct‘?cf profile as
- I's an al kyl* chal n of nineteen carbon atons or

measuna® fadjow(ing the iniva dokagb2HerRf tanend@daléandubjng. The d2<iraBie

pharmaegkibpe SHpBlE G T CorgpogIian Exei eyt BHoRHmige 105 (1) 2 o or
dafiffi6rGlald, deBRE @D Brofifugl & d%ﬁlmsl?mé &&tSwhkdn &b£a8 in GBI £
" heteroatom (i X)ﬁrtvvo ofrlpRl- R4 are CHB, one of Rl i

mammpliancgbieiipllowing adménigratipp thakis piefepbhsersatenhinthis Coorfer the same
modaﬁ@,h%%ﬁgﬁ, c{eﬁ)vaﬁx)@? pr% sz)lﬁ?b&grﬁ&g}%cre&%h&f cfeiiger!:d Eeflthé Same dosage

and oné' o conpri ses at east one
by a noaytehbpriicdgeentpostnxid/ma2bhn AR fod nrdefinihdr asdt, dogvative,

of -R4 i.s.a phenyl ring;. X1 | wo of 121-Rd4 .
prodruygs DHET TR G RETER 25 ee et S gt rBmpR Bl Clodowing
admini SN GRARGHEERDbINGEMGehad e ZDE fotQhe bdnfB hédhfinf), or a salt, derivative,

behenal koni um chl ori de, benzethoni um chl ori de, '

prodrug e ppiyynornd thetant, eties felieredyd Memniapmefopeg by @moarmiageparticulate

AL, i um C i des... i um.echloride.
S 5015 LAPOMA 01 EATE cr o s
when agsyéd/inahe piesrhy off ofhmoraiisie subjéet 6dilosrind ddpinistrtemahatiepreferably

I o L
when délNeRéd &N AadieQIbk ¥ nonQuAbSArilbw Mk 28mpdditadner ni UNL6,

atemium 18 hectorite, dinmethylam noethyl-chloride
a eebedmpyo! thapewnhaveRtpnet Aapprgieulate composition of the present

oo ST TN 5N U S LSS o s

thereoffcahthimed &lckedmivbivhdhhargrebisr thiamatonyP0% of the Trax for the same modafinil,

ora el RS P BRE RO CETa st S RUT G OhiPUAT St bee by 2 non-

nanopaffitiul ad @nk B GhbtBEd dhebodirastts bf IND Biodént alleBtidrl éhe nanoparticulate
et hyl enedi am ne di hydrochl ori de, guani di ne i

composifjert ¢fcthe prepeé Inveytiaroay sripELor ¢xgmglcapilme for modafinil, or a salt,

derivatR¥ 350Gk Or'pd di‘ﬁgl}fé loR & ofeHeA GhUrGh lufoh is not greater than about 80%,

envatrre?‘ﬁy?%@nzré)tﬁlg}}i m cﬁgloorioge, rryrtrri noni J?nn%rgcg% olre,aml o ’

not gregkrethn ahowb 7 %rmat igheater den abohtyGifatiet gicatar than about 50%, not greater

r i nehydr.ochl ori d ocobetairte, .stearal koni um
than a0 Ap L P TP B B SLapRl i mOPBeAE than abou
15%, nbtr dréutelripagy oty 0%y apyt eredi avah aBod iskysited T 10 FirdBs sadfe modafinil,

t al |Lowt ri moni um chl ori de, and hexadecyl tri met hyl

or a salf AR yatiyen P HE s polymorph theprof.detiveredatdhatsme daspss byragnon-
InfPoki¥ioRY & lof AR R ed oY odafinil

oo B /B L LR o B BT e, r

derivatiye givpdrng.er pobymeriin thwreof vetremes syt d tethe pleempofkthe snaamohlian subject

i re.de i hed ip detail in .the. Haindbook of .. . .

i toss (RHERRCG 1008 © Bt pftrpeltioi i e gt srtacymeye e nvention,

the T APERbAARIIPHES BRCEMHVaE 0, pASEOE ioR bbhoihthdrBéf, is less than about 6
Phar maceutical Society of Geat Britain (The

hours, lg@;pshzg;r %gb%hqngwleqs%bog%bgms, less than a-'bﬂlg 3 hours, less than about 2

S ; o uanti o L
o, EQTRGELELE il 8 IV GOLL - SOUPE i
pr oueukpdiment b kyerprpient ingeréoin, a oa@particuiBtieeompnpdemasthe present

. .useful. in treating-.treatne f di spase states
inventi bt or A Az 5 TGP Ay e G O polymorph
thereof 260084 1RQ SBAGRGA14MS2 Q01640 4B3AF 0% of the THE fEahP Qihd modafinil, or a salt,
may al so be adm nistered in conjunction with such a
conpound. These other active conpounds preferably
i ncl ude those useful for trBatnment of bodily
condi ti ons such as headaches, fevers, soreness, and
other like conditions that are generally occasi oned
with conditions of the CNS. Such active conpounds
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5one skilled in the art, such that they do not
interfere with the therapeutic effect of nodafinil
or a salt, derivative, prodrug, or polynorph thereof
WOHB/08¥THosi ti on of the present invention nafCESRHOTEE336
al so one or nore binding agents, filling agents,
_ | ’ , : o e ) ]
devaflc SIS of ARENGRH WAL AOERIRSTRAS Y LR A by o
nanopapticdee vahposition. fubther embaddmtntngf thg @rsant invention, the nanoparticulate

di.sinfegrants, effervescent. agents, 10 _perfumn )
compogan b He BIe B HEPTOA R FEHPS 1OSTERPU & Gt gl or a sal,
derivatkROMRdIY, MR 1Rhdrph kiréstichiadbd (RErv &Hid 0B aPleadt ABout 100%, at least
rowt h of ni cr oor gani sms can be ensured by the

about 200, e lepst ebous 3PP Buas least #vat 0% a1t legpicbawt S0P P gilpast about 600%,

t S ns, I
s 50052 e S RERAORDS 1A Ol Ao, aheast ou
1100%f atrleast aticduo h300%, heleagrbosi 1300%, mdyastampr i 408% laskast about 1500%,

at leastiaﬁgﬁtﬁll%bé%ggtggagg@}@g ?Jibﬁ)r%fg"ﬁi ﬁe%?t%%égtﬁ%@{)%go{ :1? ie%gti a%%ht 169%8% greater
than the @S98t the BarRd ndbBINED of AkAC Had RivBREIBE &3 pbERorpothBleof, when
_ such as al um num nonost ear at e and gel atin.
delivergdcatift asnepdosage Iy mepraRpeepa tigylatelcampeyg@otpnohydr at e,
I ' - i Qu ; .
17 RN e A GRIGH i B RES SHROBAGR e prescn
inventios exdbitd, fdeedarpaikyani AYCgr modafidiy er a saltc dertmayisd, prddrug or

cel L.ul ose, such as Avicel.g PH 101 and _Avi celg P
POy G PRI Sh R PN SR ot AP SRy P e the AV for the
same n{BdSAME oy & at, |deAatiel prulRs Cor(fAasabl theMo€ Mlen delivered at the same
20Sui tabl e l'ubri cant's, including agents that act on i
dosage @ nongwapRAiicuate tomprsitimde Pﬂlebefﬁgﬂcb@ﬁ*ﬁﬁ e5tde gresgptdnvention, the
. L il - oni | 0
rarpsf Q121 Syl S A A S ABAOREL rfon o
modafisil eanatk, deamaive] piodaigget polEranpplteseatf copvebetaheeis vadrieh is at least

tural ar_artificjal et.ene S S . SuUcrose,
about S al Bk B P50 ks bt 100 SR IRl bR b el R oS R 150%. a
least abdGS U Sa MR leaboed Bl 870 hit EhAYBGt N5RIANESt &obt 20%, at least about
Magnasweet trademark of MAFCO), bubble gum fl avor
275%, atrlepst ppfut 3‘?@‘%,\,25 fepst ahqEt 33080, 4t feast about 4008y afipast abayt 450%, at least
about 5BH&S §t{1¥£’s‘i L%cﬁﬁ 5?({)9%, RURSUBERE DRtelst BBLMbRALARKPabout 700%,
pr opyl par aben; behzoic acid and its salts, ofher
at least@bde 7S 0@ atpazsa byt 885 cat 2aiscatmot By ahleag about 900%, at least about

950%, gtﬁt%%lﬁ ao’rﬁ gﬁ@?&%:t e%t}%hggtf}x)gg%zgtclggsggg%z i}]@%@,za !,east about 1130%, or

at least GHAIIQ0OOBI Ye LATRAURE B UL tSsabRNEcakonNMnaGhk Aelid&ive, prodrug,
30Sui tabl e diluents include pharmaceutically | L

or polymegrtifheisple wihge A¢tiverqd b the samgciosaps biadosiapeagiqulaigcomposition.
SBLbERRg, ko o8 ke ssal e BRbel e prmcoinece

profile Bambdfes], of a eill, denmtasive,poddrdg, aripolyomrpisthedebd, fidlowing administration

. el | ul pse uch as _Avi cel g. PH101 and Avi cel H102: .. :
s not AP SR P8 QTSN DT B0 BBl B Riosion. T
means R ¥ieQtIfe sdRAntAAifAtARas tholfdantity of modafinil, or a salt, derivative,

2008/ 008879PCUUS2007/ 073336 DCL21; di basjc cal ci um.
prodrug, kb BpNENE ot bR tiess(o) of AhepipH ooy hendhgpaipqparticulate
compo @&pfstammm&%{i 9?&113 f IQJS %{ﬁ@ted et qpl:@n entignal mod?ﬁnil

I sintegrants include [ightly crossflnkeafpo yvi ny

formulgsions,ale, NINADIESy the sbsorption gfmatatinil is ingeaed Whemadmiistered with

tar. and dif.ied starches, croscarne]|.0 sodi.um .
food. Ty ERHsaEl oo Lt e PR RER et oriiietl i
undesir@bl¥! Thesorhp@itefof R @IRIRE Rtrceinkemhkaserah, agents are

ef fervescent couples such as an organic acid and a

carbonate or bicarbonate. Suitable organic acids

i nclude, for exanple, citrity tartaric, malic,

fumaric, adipic, succinic, and al ginic acids and

anhydri des and acid salts. Suitable carbonates and

bi car bonat es i nclude, for exanple, sodium carbonate,
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15In one nethod, particles conprising nodafinil, or a

salt, derivative, prodrug, or polynorph thereof, are

di spersed in a liquid dispersion nmediumin which the

WOrRBMWA0S8P |, or a salt, derivative, prodrug, ®CT/US2007/073336
pol ynor ph thereof, is poorly soluble. Mechanica
n e ri-ndi di,a

058055 bREe ST Pl s 5uRHEr AERBL e e e il an
increasa\ie Bt p@fvbhxehﬁa Hiezsby idddeastigSpBles dbﬁlpﬂi&ﬁheum thasutet does not

for exanp E%¥{ afflomer oi |, ethan
need iq enaﬁrpé%| eyé‘rel gt oge)e H’;V |Wé1i1}gubfp oThlE pE@mﬁcant as, with
poor sUbfeed pll%c&la)i(iﬂéreas@ﬁrpﬂh@fnﬁaﬁfcgﬁcdﬁﬂﬁﬁﬁ IS @Bcﬁrﬁ@rﬁgﬁaﬁﬁﬂ is being

water. The particles can be reduced in size in the
prescripgdeay beokservgt. | east one surface stabilizer. The

{ Itu{]/\gel Iﬁ\glne gr%%g{gagsep 913(2? Q%Io Qf‘t cula%rcoﬁg)o?iufm co a%n%nc meodafinil, or a
salt, dm@ﬂi\@cpmdmgx bxl“pcﬂﬁﬁo@h tlmmsce mwlﬁ&cﬁn&hﬁbhﬂlomﬁﬂtﬁe cai‘nﬁ;emuon toa
trition. her ounds,. such as a diluent, can

subjec At G Iee%lb P orpgtinistRfionsk the comprgting 19 Divblectin a fed
state. Process. Dispersions can be manufactured 25

continuously or in a batch node. One skilled in the

e difrmenge i dlesogatindf theanomiposifialy obiée itveniders evheh administered in the

I I

fed ver%% tl{negfgslgg g@eé gfeg&%belg ﬁ?ﬁt Irelgs Stida.rﬁ Irlll{ gdvogf?ftlg% )ﬁha?ﬁ)ou? C,Flgsss than about
90%, laf tHah abole S5 € dess ima almyc 8her, sspdanatbeit o, lteeﬂhan abddﬂ &80%, less

a e of the pre I nv
than a6 g G a0 iy aufré?é%ﬁ%sma&ﬂbawéto‘%, less than ahout

45%, 19 THAA St A0, FesP¥halH a6 BB EL 1S Ak WSt 308 fosd ﬁaﬁabout 25%, less
met hod of preparing stabl e dispersions of poorly

than abgell 205 desswiepafabaing 1 5% dess thanghipet 10 désy ghanvabouthZo dr lags than about
3q. Or polynol ph thereof in the presence of surface
" stabilizer(s) and one or nore colloid
1t o drntiodimerdtaf elicrigvaitioh aheinacitionenagepdssesfar@epotitiamyomprising

trace toxjc solvents or SO Iub| ized heavy netal . . .
modafijilly o AiSpl STV Prodrigy PR I’*Iﬂéﬁé“é’ ‘F%frfgle%ﬁn@msmon of the
compoﬁﬂnﬁﬁ@' aVduBRciTRGahithd dtate @Jblaeq%ﬂa!lent feddriptsirtfon JPHRMobosition to a
ynorph thereof, in a suitable solvent; (2)

subject e Fods G DU HBOS] GOBBTOPEHH-IB 01 YGRS 21ven by the U.S, Food
t
and DI’IF% Mrﬁsttfaﬁgn fa & {He%{) ?u%uzlé f%uﬂ)g%% I%L’gﬂgp T e%gg )k g’tl\lﬁgé? Under

one Su r ace S
U.S. FdA guﬁehmnsl ata pmdtﬂatsocm métthqzds(aie) binsdquigalam ifahp P@P iGoafidence Intervals

(€D fora&];f lii\rlgge(t eggl-‘g?t%ferprf talg?%ggéﬁ?o ngipft 1'2'3;%?;9 g%%eurreerggn\{sa allre %f)t relevant
to bicelivfidnck Feitrk SNaBAOMGRREONtToahb | biRkuiviRnEl BREES 1R Biipounds or

._conventlonaT means. 5A nanoparticul ate conposition
admini #ga{ion eondions dPus e t@ﬁwmﬁ\@é@w@hmsmﬁﬁﬁa@yfor AUC must be

betwee{bmgsg?é@& c%\'@ 1@%@8@%@&@@0 “(lg];,eﬁgst b@m%ﬁ@i&@ﬁ@% about 1,43,

ThepawiptitioniateContpasitibn gf ﬂdammaﬁmn G Ipe@osecﬂodiavaamﬁtdﬁpﬂ:tedly

npri ses di rt c es C risi modaf i ni
dramatig %lsaolga?ft Pm&iﬁf ef%ﬂﬁ 31@4% WadH dpdatml. g wﬁg AV Er REB UL, o
polymolrph BelebQ W Slefi NS LS IRRY Hﬁghmtmn deRbh DYWRAIDY rBHE BSdtiodction and
he di spersion to honogeni zation to reduce the 10

greater b@ﬁw@b@%. "ielmmomtélediewlﬂlew pofitecanid\hioaygidabalige of the modafinil, or
I

s, RS SoB S B HL5, G0NE LGSRy Stfoe

dissolufidnesophattii alubbatedma beelodoeac @@ w t h one or nore

rface stabilizers eithe fore or. after attritio
Tttt bl SotreRo LBl ey Hee CiaaiHog PRt ¥eh within
about StfifuteONNIOHL hbdud 208  JT1ies mBMHnNTor DfaltdddrRiatitd) Brodiide or polymorph
reduction process. Dispersions can be manufactured
continuously or in a batch node. 15Anot her nethod of
form ng the desired nanoparld cul ate conposition is by
spray freezing into liquid (SFL). This technol ogy

conprises injecting an organi c or organoaqueous
solution of nodafinil, or a salt, derivative,
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Anot her nmethod of form ng the desired nanoparticul ate

conposition is by tenplate 30 enul sion. Tenpl ate

enmul sion creates nano-structured particles with
wWnR/e8s19ed particle size distribution and r aggs2007/073336

di ssol ution performance. The nethod conpri ses

tereof RIS, lpPirsrGiolRitt of PE oy Retb SRSt AT iar alleast about
40% oﬁﬂleané‘iﬂ.ﬁhll darshiy, Qithﬁzvepgu‘éﬂﬁMg@r RyRADY PRERIR, it Bﬁﬁcﬁ@éd within
and surface stabilizer(s The size distribution of

- about § pnyigsy tIp &Ff@hq@nvé?ome@@tofrﬂ@smwmm Rriferably & lesfst atvst 40%, at

s AL AT G509 TS STy s o

a salt, gexrviefivd, presires ocpmiybmr;&ﬂhemmﬂ isedissatved @ﬁmirmbbadl(] midubds S Finally, in
anothePtQ ‘ﬁ tF rt her hlsel cted use
SSPUSHPEN A PPy OP’ZIEF ra leastpout APy a}ttlfif‘sﬁ apout 80%, at least
about FFHi o Vieldasdlabdut 100 RN of Mﬁb%ﬁﬂdor@sIMQWEﬁP@ de?&zg, or polymorph
Subsequent | t he solvent and water are renpved %
thereof H@1§P%¢W¥Wbﬁa?%ﬂ@tml%t ured particles are

r[ﬁgé?)‘ﬁﬁf gq%glr\éﬁdb‘?yﬁlege@}éd g gg%@&ﬁ%&%' Sﬁcr%%nmapmg Such a

achi eve appropriate processi ng
dissolugigmdietlivonwill produce t¥heeiyndiffatehodisalhision puovs ﬂ:ﬁ:$wa products having

very dlﬁeﬁ{ﬂ}ﬁ%s%)? q%nﬁaqfﬂgsat h%&tgig 5{1&1,52 %%p%g ns§ Ldn efl{]&%%ér\églcuve of in

vivo difORibh Bf & corBposaiond| An ex@BIpIMAH|sYQutidd Ilflgcﬁﬁm ®hn aqueous medium

pol h thereof. The conposition of the present
Contmfﬁl'}aﬁéﬁflﬂrgaﬁm@awd@mﬂwmpﬁﬁé @t §.825 M rPeierstipattoined the amount
dlssolvE’@Ea?ereQ:laered]let ()f s[gzc}rg),ﬂﬂ{gt&ﬁé/tﬁn Oﬁﬁsrg*aﬂgé B#ZH% ﬁllégx%d 6E Yopean

subcut aneous)
Pharma@epmlcalﬁbﬂ:med\t@gleaate dissvdstidnl y, rectal | y, ocul arly,
or d

omder | nt nent form, .
Rty e et el BT R PRI Pepiabi Py s that prtcis
thereof r@ipeak lsy thaa 0@ pahR1dsibé®e an effcctlvé_ BeerfRARRId isdbALE than about
composition can be utilized in solid or l'i qui d dosage

2000 nndp ﬁﬁp‘lgfqro'llfgls issignfigant ﬁ)pﬁ@qu iifhe petisiepid nogedisperse so that they
h g { |5

e PSSR LB 9B . SN A e composio
may losieybeplmnlefuzs@ﬁof@d oy | fartmd ot g ﬂlahioéhﬁmﬂ oapsdll, dsrivatiet gyettug, or
potymoffi 855 bR LG s R Rim A RROREn TRanbechibeqrapiiestic

compositﬁdne begefia ﬁdnﬂmﬁ tihall kied of ﬂlle@aﬁﬁlécs Qbﬂphﬁﬁg MaSmoddkikil, or a salt,
nposi ti ons suitable for parenteral injection may

deﬂm&% ﬁﬁ?qf%% B RYSTOrRIyihesPi. yIf recragiicdesl do not eadispersa e onell particle
sizes updh aaﬂihlﬁﬁldSR er>QUith 1?59’ rb; Sg%béglealfe?i'p oles AR

emul sions, and steri ers ‘for reconstitu
extremelyhigh serdsce|fese; iengreg Déﬁieelasmautualﬂnts systendarsithe ﬁleﬁﬂsdynannc driving

es of ueous on- agueous
force to?éﬁig?éer s, Ve&”ﬁ?%%‘i n 1% ?/‘é?ﬁrsy athh\?]é OE[a%tﬁoni Horehgglpmerated
partlclcsl)@ﬁfﬂfloa\ﬁﬂﬂﬁli@l of tlw)dldé@JreSfohﬁrrM%Yﬂaﬂ %ﬂ'bﬁéﬁi’d that observed with the lquid
Iyethylene al coI gl ycerol, and the like),
dmpmﬁ@%ﬁF@Hf@ﬁﬁ@ﬁ” ig ?ﬁéP%@PﬂUW@getable oils (such as
&) dtl‘{e@ eﬁibbﬁmﬂeﬂg df Qﬂl&?ﬁ(@fﬂoﬁ BF 98 rs bﬁ{iﬁle? HERe Feption
ethyl oleate. Proper fluidity cdn be naintal ne 67
(redispeesed w‘pWeter [ypierhlevarg enadlfa, ar mqawthag;ummmhqmd Ineeiiz) hmn:, antqffectlve

e T e e A, AR b 58 o e
than abcsitl I PECArA1ES:. than about F500irh, d@sag 6668500 A, Ws@han about 1400 nm,

nlstratlon i nclude, but are not limted t
less than %3&“& $300 remy s taen abewickoP gum, loss élﬁg@boutdémémslesspiham about 1000
nm, less%arge[b%ﬁ@( Q)Snm abd ea at 85h rﬂ‘ﬁ S898hdnTh r%“? ’leﬁf ?ﬁan about 600
exanpl e, a fast ne osage form controlle
dosage form Iyophlllzed dosage form del ayed release
dosage form extended rel ease dosage form pul satile
rel ease dosage form m xed i medi ate 30 rel ease and
controlled rel ease dosage form or a conbination
thereof. A solid dose tablet formulation is

S O
txvmm{o the
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talc, calcium stearate, magnesium stearate, solid
pol yet hyl ene gl ycols, sodiumlauryl sulfate, or
m xtures thereof For capsules, tablets, and pills,
WORMS/g¥Shge fornms may al so conprise bufferi n§CEEEHNFVT3336
Li qui d dosage forns for oral adm nistration include
o, LeS§ PRI TR 0h G, ‘léés %%%B&%%ﬁ 03 808 3B hA! 1o ¥han about 250
suspensi ons, , iI'XIrs n
nm, lemfabﬂuﬂ ZOO(Dfn ibss éiah abokeriisg at, Was than ablsw 00 om, less than abount 75

ol ynor ph thereof, the I|i UId forms na .
nm, or fegs A aBo A A BiRFES “tBRTOR %%Yﬁ]r%gasqaﬁewéh?ds MICroSCopy,
or othe? HSRo@SNREBbdOT Sﬁ’éﬂ‘zﬁéth§@§ NRBEIS forSRlaridd FeBEveABRMAS particle
and enul sifiers. Exenplary enulsifiers are et hyl :

size areknsonolo 2 persop pbpydinagy ot an thegrthyl car bonate, et hyl
%e%is@%rg%)gg QC 4 e,tggf&g[}%ﬁ e%é%t:ﬂ?/ C%Fﬁsoﬁ'fo@m in the art. See e.g., the
exampﬁlsﬂaidny bf UISITBm'eﬂiH}I 0.@,375, 98§lf61h‘ MdlﬁﬁeNfamﬂeﬂlam Compositions
groundnut  oi l erm_o v castor..oil.,, ..
Compriie & oafis 5 Gormpajiol ot PO@S@%@& &t %fﬁfrlhmangh%m Sodium
SulfosR@Iind@thyl enegl ycol s, fatty acid esters of sorbitan,
or m xtures of these substances, and the |ike. One of
dive mmp,ar@klatel copHasitigp pf &@msentt ipggntign exebisplampticefligpersion of

the pargélg on a %@HIB}J{:I%n % ﬁgﬁﬁ% i, ]ph aégg %ﬁgﬁ%d‘é g?%{én c%ﬁloﬁgtrated by

reconstﬁmi)cbrr]redﬂbérylon ACzt bﬁ)lrele%&ndﬂlaﬂgﬁ hedig| sscloﬂxaﬁihdaﬁfdfntﬂvge avdrage particle

sal t r|va odr.u hereof, in
size of fid eI PEIEL 1t o Tobueio POIRTEr SERP ARt Pt edia can
be any Q?Je\éﬁi mBda bt Q}E}hﬁﬂtﬂh@ Hes'iféﬁ bhttic SfentzhandpBD whitdtfols the basis for the
effective to obtain a desired therapeutic response

biorelef'zmce af pamedisu | e desirmgad apdbienigritre Btgdhese that are representative of
o3 Rl T ARG, 95 LV OB e, o
examplepamleomfcleathﬂym slutanhs onaquebes qmd;.tt@ns:yf ofy stheacid, or base, ora

adm d.no , .or derivative, 25
combirg gy RS o Gy e P TA d651F ek Srepytic SEmeed. Hor a1 on
gloﬂefeeﬁ{t [ﬁﬂﬂg weB ke owh e thef28(C tFoF example, in PesagticHthé FH ranges from
nposi ti ons ma contai n such anounts of nodafi ni

shohﬂydpssah@ai fout ppicallneregier tepddpnép 4 6F 5B haepphintasiinede pH can

o y
e il B4E8 MU TR T8) SRS A o e
known ﬁlhﬁlb atth Fas@bstate igastoo fleid kew eh idnie Stmngthpﬁ rebout Ol 1M Whﬂe fasted state

oS B SRS LB B S gbS 3 eabBezion o

Fluids frE&SRRNSBmach A Bex e | §ush irdeh thd W@Iﬁent”rmla&ﬁ eré,i19 (4): 497-
or conposition enployed; the speC|f|c agents or

502 (1g@gh‘p1§$ﬂ hejigyedethe thy Bl 2nd HaiGgeneicd ghe et gplutionsmegrg Fritical than
I d |

v peBSELARE S8 Lol ). RARRI AT 8 LT Pl o

obtmned)tlm)egh umabdust doebimad@hs of dtrongacids,sabbg bates, |salla;t siuge or multiple

conjuczﬁ? @%ﬁi E‘g#{ oe% ’\);vgg%ph i he e%fgéesat IFCE du at at a%fid)f ngnoprotic and

poh@ngﬁQ&kﬁegﬁﬁaﬁgT/USZOO7/073336 conbi nati on or
coincidental with nodafinil, or a salt, derivative,

Brebrssangitive elegiolyiroroprionh exndess butignet gaiter e i ksofygions, ranging
. Ie £i
in conc@}?ﬁ@fg& In% %g)ugr@r%f ?dszlzbg)g{ ?mé‘gf’}q'ﬁ. ,fjp%)drlﬁgnnga ; g?ﬁb in concentration
from atiomt D vat iovdou), PMbdind gmxmresl?hﬁtrwao rHoh engnie efectrolyte solutions can be,

A e M T R N

less, abBuMRI MENYCDdr 1ERCAHE0.0N M NEACNEr Tekte abcuk 0.00N ¥ NUCEH 168, and
of delivery of the conpound fromthe dosage formto

the patient. The conbi nation of delivery rate and
duration exhibited by a gi v&h dosage formin a
patient can be described as its in vivo rel ease
profile and, depending on the 10 pharmaceutica
conmpound adm ni stered, will be associated with a
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Simlar to the variables applicable to the rel ease
profile, the associated plasma profile in a patient
may exhi bit constant or variable blood plasma
WORBdesR™ at i on | evel s of the pharnmaceutical BOT/US2007/073336
conpounds over the duration of action and nmay be
anturgsofﬂt | n thede e?e%ltrgg&ﬁ so?utloogrqtq)l 1 EHll %31 I&rﬁfdl &€ most
pl asma pro &5 or rates-and dur ati oh

represdﬂli’ﬁlu@'h oﬁfabﬂeb htiman phyxgiegipd] asnditioanowingtatheqt ARX b RIrength
Pul satile plasma profjles include plasma profiles in
conditigpy fithe;proximad tgastt’(/\?é)mFﬁU@H]etfacbl ood pl asma concentration
|ﬁé’c@ﬂo§ﬂ9£o&@ﬂfﬁ%ﬁ§ b 0.664 N 0uney ACE 8§ panaird cQﬁfes@ond to pH
bl ood plasma concentration | evél and may be
3,pH Qdeaﬂtpﬂﬂetﬁsgf@nmlal Mhung C:HUN HGhedktion sipwlasesttypieal ayigic conditions
found mQ}gS/ Qrthgc 79 C-II—{ltl‘uJoSn2 %7%133816 [ggxsf@c?sl %regsro%gllallﬁ %ﬁ%ﬁm}aﬂon of the ionic
strengtﬁ B@hdi)ﬁcas rfaumlrtnifolugmlt ehelioldiy mﬂgdih@ ﬂmeoap@@h&sﬁrﬁyﬂbﬁs although

concengs%ns heafhs %«aﬁﬂﬁ;@gﬁ@dﬁ& %gsgq% tPﬁ%I%B f?%@@ﬂlﬁlpwﬂtﬂm the human

GI tracEONpounds i ncluded in the dosage formas well as the
rel ease profiles of the individual conponents of the
dasmglary slwons ofrsaltsi m&abasrcﬁore@s@umu@ﬁs theresf, rdych exhibit the
desired &%g%ﬂcf 18{1% sﬁ:%ﬁaglgmnc%}l& Ot ta[% ?ng{ed & EIHJ ﬁl?c}ric a%ld%lh%?ﬁte salts +
sodiume pladiuie aid caﬂdiﬂnp&l@ﬁﬁl’tﬂﬂdrﬁl\t,eafmbu@ﬁm@’nwatd ggdtsa sodium, potas sium and
nultlgartl uIa e nodified rel ease copgposition which

calciungals pEF HORRR SEP AR oI i eahie salict £ PRyROEsSBR R, calsfumm salts of

chlorid® nYl FRFiP Qm%ﬁfa?é)sfalts QsoliRR0 Pothdsivth 88 SAALA! Bk chitBide.
same, in a pulsatile manner The nanoparticles are of

tAhestattgwoaleéher ¢dyenpsitivo vemaprises b lese cak smf@s? S1aéé1§cr The
surface%[ll%i]jszg{ éa%ﬁb\% eaﬁ%o%géc{ J)l’f %1{/ asargcgatgd \gﬂﬁ %l‘]%p%rf?l Ans a icled J&)%tamlnﬂ
modaﬁﬂ:ihdzlrfalse]d, deﬁkrﬁa&epmdmgosn }idlpﬁonph itiedtecd e Pre\fﬁﬁblyrﬂid adrfck stabilizer

or a salt, derjvativ prodru I €0
adheresn, R ARSRSIHES ¥tb<ihe St aer AF ﬁ“ﬁ i1 o dofiyfiog qﬁ ﬁwﬁg with the
particleSBPARE othEh SuPRE AR EChERc@ES REividIeT Xd%@rHé& $501dchRd of the

above and conprise also at | east one surface
surfacegtahidizer sre essenppllydrecam @mtmd@m @r%htka&ehe p r e sent

W oTelVY
'i[‘gr %ﬁt R Q% o‘f’ ﬁocmﬂi!nh tl h v g‘fé"rgor | %nr %c%lymorph thereof,

ease conmposition 1 n
and surfaod afbifiizér, preseningiad ¢ompesition alf thegpresprnaidrangion ofn vary widely. The

t.hereof, or nanoparticles containin he
option %‘Héunt i% I&PéP daal GORRoRFLS g”r‘vieﬁﬁ?ﬁﬁ VB HO82 P@t%f &E}FPcé’rfBe
particuldP@u@ sclBREE, BURRREIERL-IPIhilicORSanRé (MIDER¥Iting Rintand the surface

salt, derivative, prodru or polynDrph t hereof, or
tenswn@éﬁ@ﬁﬁawlp@wsafé]@ﬁﬁtﬁmhmﬁg ha\eonsapteition ob theahadaiaid, cafatsalt,

denvathg éirgcﬁ.llg,aér toh?;? rﬁl? h‘l?:}ée\?lf dﬂg )(fglglf?dg]?or art 9%222&1'6[]&“%’ OOtl% from

about 95 @rto %ert@el%,aorlfyono abduwﬁ% td abdut Oidaibyi vedi glat hased on the total

th articulate nodified eIe S
combingg RBISAT bl B mR=E R of e bEMVHVEHR POME. o PolymrRh Breef, and
surface @ﬁenﬁ@f(s)eﬁmca@lﬂﬁ@ﬁ& othhbé;caﬁ&ﬁge Mthe dMEMH286n B QY bEBSe dabilizer(s)
met hod for the prevention and/or treatnent of disease

can varg tfrstﬂe@wg%ﬁvtt@ outH P trrdrom hett &B%dIP ebOHE9§f%, R Erom about 10%
[ - .C 0
to aboufﬁ§5 ‘% P%\a}geeﬁﬁngﬁm g%?:!r)]ﬁlgﬁneg %?ﬂ%}étno?fﬁﬂ)et Iﬁéﬁﬂﬁ%ﬂ, glf a salt,
demvatlpe,q:sectm |cmperytncmph preoet,ded sarfans|stabpaet(s)cndtatcduding other
nodi fied rel ease conposition in which the particles
eXCIPIeRiSy i ng the multiparticul ate are nanoparticul ate
particles of the type described above. The
nanoparticul ate particles nmay, as desired, contain a
nodi fied rel ease coating and/or a nodified rel ease
matri x material. According 23 one aspect of the
present invention, there is provided a pharmaceutica
30 composition having a first conponent conprising
active ingredient-containing particles, and at | east




10

15

20

25

30

formthe nmultiparticulate may thensel ves contain
nanoparticul ate particles of the type described above
whi ch conprise nodafinil, or a salt, derivative,
WO 3988, or pol ynor ph thereof, and al so at PEHYB208HE73336
surface stabilizer. In another enbodi nent of the
Lhvent.i o nanopar.t.i.cu e part i s_of .t.h
(L][gg g‘fl;ﬁ”%ee A "%f\g/“ééJ %]imgﬁerzcs'gﬁgrd?es%&r[% arini ﬁait %rr&ég‘geé Ipfo,dmg O
polymodgH fhe@bf, ienonptr@thl Wad requir@DdyemBive xfrivemenion taredlisd sdesirable
at least one surface stabjlizer thensel ves, are_the
formulagfiong Aceerduichi M Rsient Breiopts difretehip thesyrarispg digcgvery that
artf il B RSP hb&IRS, SBYsahed&Ratfd pMdhll, 8r polymorph
fanop nog}a?eir%bgnp;oefﬁease I@%}ﬂt I'ng. Alter naSt ively or P hhé POLymOTP
thereof aaidibeinmdal | y, the drug-containi ng particles may
rise a dified rel ease ] fala s -
CRRA TR B PSSR oA Bl g v
surfaceFB@ATZERIWhiclOfandeSatfloyedes thedhveneon pichde gy amot limited to, known

. pol ynor ph thereof, qr nanoparticles . contajning.the
organicgRftaorIGPiIMacUird HERISEP gsﬁclaﬁfcgﬁ@t%%ai& ¢ NEiuS Pplyaners, low
moleculdr 'i:%i%h? Qmﬁtnaﬁﬁg\ﬁr&ﬁﬁts%hd JrBshdt eSkelce agBilRérs include

rnodafinit, or a salt, derivative, prodrug, or

nonionigodnjonie. whtitthe newt., and L wiltanopirsiifadtenss.cont ai ni ng t he

RPBGralEelshinREa” pufB Su e ERUER nFRIRARG fugpyiceluose

(now kel Mettvipyamel s hytiox @opyideylosg polyhimylgytrolidsne, sodium lauryl

nanoparticles containing the sane. |n. suc .
sulfate, LA FHORTCS N34 éeﬁa%?%’éﬁ@%@gﬁphﬂfﬁééw E?ﬁ“-rage%l\?_é geacta,
cholestdr8l, ﬁagéc%ﬂths ferRnesl HofzaAGhinNcHINidE Sd1dThhi shfrdid) @1yickiHe

from 15 adm nistration to a therapeutically effective
monostpdrate neetastracd atcoholi eatoresresol camlpityg vo¥ie sapLtanmnsEers,

subsequent 6Q nents st 1N 8] { at.i
psor RARESTEN cERTERRE MR s3] M S AR, R0 360 tyine
castor dilndriapenes] gaydsyetlfeae torvrarplaag neid egns énk, dfeicommercially available

: roughout _the dqgsing intery Lo e nodified
Tveeny’ gpahoer BoAPFiy Gotor e U preserlieFBEaER b prethylene
glycols g%%? Chfowa@V58502 5ha934® (EnibeweaR))t b&ﬁéﬁﬂeﬂ@rﬁc Qfeatalt®, colloidal

Ive ingredient fromthe first population of active
silicon fiegidedphenphateaOcasbenyaietiviesliplose tadtivg, eabrxymethylqelnloge sodium,
[ ] .e e LAt
ety 1ulo3e 198/l B AN Mpro b DS AR B RRGIR (LIS
magnedilia ﬁhﬂlﬁau'p @ﬂidht_afj friothanflamite pécﬂyirill‘lgrakﬁbhe]’(ﬁ-\fm ;’14-@1}c ,@h,ng
articles provide a, ified rel ease, e ifie

tetramefhispnsdphesit polgeha b et st i R EprinaldE s s Ko as
tyloxapBREEfdrdhe, 28H $8n R pbRUarhéBe. PEPURSHICSIHIB® hel a38®, Ghichhee block

acti've ingredient fromthe different pqpulatlons of .
copolymers iof ethilege exiide and propylanmexidepaelexasiaes (ehdelgarigfPPn also

hese d i . ' i i

known 8 PGERfing S061, T T RLe R o AR EF Bl BhorUhR 8 scauental
additiof ofpropgerekiod aral dieylemrgoxidreto edrypmsditindre (BAGION yamdotiat

of dified r e maty] ' iJ.i zed, Thus, .
Corporgiyqg. B P @r-ﬁt %anéfgfijtﬂfé?}@@g#)%%@f &H@aﬂ? ?EOmOFﬁ%?“)’
TritonsX-A66% @bk a8 ARyPAQT ]h:li?ether_ sulfonaRE@RUELank 1 ap); EpdtRstas F-110°,

profile produced by the nodified rel ease conposition
which ig p orx@hefriivstosastipaateiagd supateahtieagate (Codadncai Pt o t he -
. l.asna of I i [ ' :
isonon IR TR N 2lar Bl A04SRE Rks DIEIGRT iSSIbAD-O (UM Chemicals,
Stamfort) diThj @bdesdseSls 80T @mas lid. o andS APBHCKY, edéahtis i nvent i on

[ rticular I ni sterj atinil
C15H3g AN f‘?’H@eJF%@-?‘E)ﬂﬁ(ﬁﬁéaﬁ%@%Wﬂ&% ﬁ%ﬁ S

Accordi ng to another aspect of the present invention,

the conposition can be designed to produce a plasma

profile that mnimzes or elimnates the variations

in plasma concentrati on WZP4

2008/ 008879PCT/ 1352007/ 073336 | evel s associated with

the admi nistration of two or nore IR dosage forns

gi ven sequentially. In such enbodi nents, the
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20 compound or a sensitizer conpound in another

conponent of the conposition, in order to nodify the

bi oavai l ability or therapeutic effect thereof.
WO2808(08%83% her ei n, the term "enhancer” refers P§TAS2007/073336

compound whi ch is capable of enhancing the absorption

methylgﬂgénq{de,ﬁ |98 ﬁcv I[Slkg, uc%é;}f?f glcdr%gsgg é%ﬂ%{oﬁﬁjgﬁ&g% b}{ dlodecylﬁ -D-

tT ans
glucop$rdfdicS ndlofed VR B-DEHNAREE HRplahe) NI endiill 186 2niBO th-heptyl-B-D-
imted to nedi um chain fatty 25acids; salts, esters,
gluc0pmah@1® afgpge Bilr-ghipgieensidecr-bexy] ﬁrlﬁtglmpﬁgn@ﬂl@m apiaiey-N-

d tri cerj non |o ic surf suc
ety Eiigrebior Sl ST B Do ospeBar e Go Rt AT R B RiFuaE serap -
glucopWahdbide: bayi p Iﬁﬂil&lU&p?ﬁB&s)fd@'f’E@ﬁﬁ{ospl%hpﬁi IPEUQJEH%!Ilﬂ,‘?.lcertﬁrPEG—
a sorbitan or glycero fatty acid ester; cytochrome
cholestazbﬂs@enmhv@lﬂﬂé} sx,tazﬂgw&iﬁé} pitanin B, dysobyma randantcdphlymers of vinyl
| dand nlxture 49fzLwo or nore of these agents. In
pynol¢ﬁ§§g gﬁﬁ%%:ﬁ%ﬁfg ﬁl%ﬁlch nore than one

(kai@pﬁa@ Bf AdeNi] REHGOERENCE btabibizgt aRtdle, bt A& @0 limited to, polymers,
roportion _of nodafinjil, or a salt der|vat|ve

blopolsf%a PalysacsharslssysriploRice fsases, PRosRRelinidsy anchnuRglymeric
compo&ﬁﬂps%eﬁ‘ B¢ 2 WRYriBfic tsﬁﬁlléléﬁ‘éao‘?ﬁ_n %étﬂﬁéftﬂhmqu Qfﬂﬂh}&gp inium

he desired dosing reg he nod , Oor a sa
chlondd,e:atwmc phesphpligds, ghitosen, H@bﬂwm phlytfmhmufazolpneésémnes n

rst. conpo t and | ue s may
pdyn%&ﬁiﬁ#mﬁﬁﬂge rby Fereht ™o Sﬁeg% t eraﬁgu rcally
hexyld@ﬁrftﬂmfslhyﬁnﬁh@ﬁﬂm tmﬁtale IUHDMAB)] ahce pelyvinYlpgrrotdtationi |

a salt, derivative, praodrug, or pol ynorph thereof
*ﬁm@mﬂkﬁ@EE§W’@% 9@@ﬁ?@ﬂ@§@$?@&§%36 may be present either

idndrhSe bRk sERRIAHIRIAM bR drY nORihieRl tl)}’caBHﬁﬁ lipids, sulfonium,

stereoi soner or as a nlxture racem c or otherw Se,
phosphofiiutwenduantemgrsiremeniugcrreroundsy sishes eteboyrimstiylanhenium

chlonde d af il r%h('% Jro&hfl%ﬂl‘l)gaxgﬁ%h\ﬁ%{ bro%hc*tleﬁ cc?c%ﬁﬁ'tgmm%ihyl ammonium

ereof’; fesen g conpositifon 1n
chlonda Br ﬁﬁ'ﬁhﬂﬁ, cefonbit mmh@hﬁhjzdr&(ﬁaﬂty@ agip@uiund Elﬂoﬁ@ odHtomide, decyl
anot her enbodi ment, _the dafinil, or a salt

tiethy gERTanREm GEIo e Gl kg mehat Ry Rt AR PRBRBEANIrids or bromide, Cro

Be 2B dRfedh 1 DHRR Ay
w&metﬂﬂ?éﬁgﬁggs?va%%ﬁmgrg@;ﬁ&rﬁﬁ; L
Vi

ammongr ghlierifdé or kypmades giyristytigmepi! jaganonyim erethy] swphate, laury! dimethyl
et PR O 60, LSOl G TSRO o
bromldgtN-lalkya(@)& l{b@durﬁgiyﬂjhmﬁ mtnmclhﬁlﬁ:n I&hlﬁﬂﬂdr:] N b].kfychlalgmnbthyl benzyl
erivative prodr PO nol ph.t ereo rese
ammoryym phlariei. N tcuagrRIUHBREY PRI SERTHT SRR RPRY B dimecty
mdecylta%lxﬁ&ﬁﬁﬁl Bdridg; NJafky'l RncBWRS §94RRhyl G- Iﬁgﬂmﬁaﬂﬁm&ﬁum chloride,

modafinil, or a salt, derivative, prodr U

mmethpbnvrmnph halider ell§l- ttinseﬂpﬂmnmurrnsaétmm]@lg @Jmeﬁflylammonmm

salts, kmléyg]'p one nylamgmomu% QPEO%% g’&ldfte as e{'ag'?%g{r)igf Iéffl @Ia‘lmgrsmnium salt
and/or irDgthdydatetbtriatiat ymﬁfonﬁmd aaﬂﬂ &lalkyl@hz@eslaﬂltylardﬁlbhmm dhl@ride, N-

;imxy@,Odr g, or polé%n3%3$ ﬁ%ﬁ? ?Ch of the g

monoh{ra® @QBH&@@RQQ?%&}M qlﬂaghtﬂgm{ea% faMﬁxﬂﬂmﬁﬁ ¥hiefiad hrt

exci pi ent’'s and/ 6r coatings which may be 15 present.
dodecyldunpthvlfoﬁmyﬂ ammonfyen eldprdss diadity! hereransativyl ameronine ghlpride, lauryl
r|v ive dr [ e
et AN pIEIE DRt REYTRERGLAEER s, TN hfest dimetnyl
ammoniim birdnioé, (1151@31m|7 tirecthylaelheasdumdadmidgs, dodecyltenzyl triethyl
particles, if such a coating is present. |If nore than
one nodified rel ease conponent is present, the
nodi fied rel ease coating for each of these conponents
may be the sanme or differen?ta Simlarly, when
nodi fied release is facilitated by the inclusion of a
nodi fied rel ease matrix 20 material, rel ease of the
active ingredient may be controlled by the choice and
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As will be appreciated by those skilled in the art,

the exact nature of the plasma concentration curve

will be influenced by the conbination of all of these
WORBS00$53% j ust described. In 5 particul ar, thECTE§207/AE336

between the delivery (and thus al so the onset of

[ - 0f 1P ini i Yl o]7 .
i GO PR B P BB S PR R Pammoniu
chloride®) difyldimkthylamnsorSarh halodetidas atricetg] mpthgbamgoniom chloride,
ol ynorph thereof, may be.controll ed varying the

decyl g OBW%WaHE%%@P%Ythﬁ@%HW @%mé%%h of the

tetrade SRS modiiHSbBYida Fleftyl RIbcBiantMEniGRAMBRTIE  SNIGTAT 336™),
each conponent (including'the anmount and nature o

POL Y QHA Talii s tetratmgylemimenivgs hipmided beyyeyl mimeshylgnmepiugHsomile, choline
e 0 L QUTE 4900 S350 ST B A 9 T e

compoteisweeh at kearykti @@sinoshl oniddahil Mhilsteaordimonnint chloride), cetyl

... derjvat.ive, prodrug,. or | ynor ph .t hereof, from each
 pyridinggn bismui Stetpriatoh e S AR PR eSS B

MIRARGL & 5l ALK ASUA/BM AWkarD (BEREhal CbmPalyy kR Byiidiar@Pfalts; amines,
fromeach conponent (i e immedi ate rel ease, sustai ned

such asyradrdamises dinliylamines. plkasplamiiesf pol xethygnepel yaraives. Aius

_ g . . . _ i . .
ciatiytpa Bty D0 Ao W) By, BHB: Rl BRI it bl sy
amine Sepat, akepyadichiah edr, layd dikfhmdlagdivgn saltemd drhi@e baigey; iinnile
. .is | [ t d .g. when th
azollm‘;lrgda]?slr;] ﬂ%)t(i?rga %g{eljng%? gC?y am?dfgéme gg%&%g?t%ﬁa{yepeoqymerg, such as
poly[diRN AGasyhmaBntdie cRLANL) 5l Halyl [BNmefhyBvif gk ikas 2BBride]; and
“ounit conprising the conposition of ghe present

Caﬂﬂﬂ¢ﬁW§ntion i s advantageous when it is desirable to

46k YRR cRlodIPLReRUL AR 2 RF bbb APERS R Marface stabilizers are

W T hou need for admnistration of two or nore
describekbgaly €ramiabd E. FDAery Cenertit Sgyfaradres:ifadahwhalcndBidpgic@lsEvaluation

e rel e of finil, . or . a.salt,_derivatiye,. .

Msreeh Beef993F poand Rrre b medon eRee sy Hiiined Chemisiy
(Marcel"B¥kIRE, 1996 and N RBkhbEL) (RFioni6 SRthAGIBO RahR! Femistry, (Marcel

suitable for use in the practice of the present
Dekker, B8 i on i ncl ude but are not linited to pol yner

. D ala ‘
SRR P P LSS, BGBIGHE st beaoniom

chloridpracqaytioninet fychpainkdud plsespiditida lcampoundo hry vxamypm gempaing, a halonium
@E%halate, annnnigﬁnethacr | ate copol yner.s such as 2

compoytidly & atagicLor SRR L CRPRGHI et o HOSPHOIRYS CQREpOpR: @

pyridiniRh Yoragduili] £ AeifhnAngmpehnd, ag hvh@dhRimafehpiinb ackydréyBammonivm

copol ynmers such as those sold under the trademark .
compoymgel p PEIAYY ZUAMRUM COFIOPE MFRCONdaty AN AW CamiPaENd, a tertiary

e

compourgls ef elfsmsabR;BsR Rafboxyvi nyl pol yners, sodi um
ginatew#ﬁg {um mel | ose, cal ci um carnel | ose,
di ufiP ¥ BYMBE hyt® starch, pol yvi nyl al cohol ,

iydr oxyebfw lrReRIG M, 0se, 30 nmethyl cellul ose, gelatin
starch, and cellul ose based cross-Ilinked pol yners--in

WD ¢ h threpeofdsgfee Sty osslinking is |ow so as to

g@filgﬁgfﬁ_ﬁgggg ;on of water and expansion of the
ol ymer matrix, hydoxypropyl cellul ose,

ksici r oxo pif Rpktl aneetlhy boed] Ri-Rss, CopleCHyiang bpyofr Ri-Rdome alkyl chain
crossl%nked starch, mcrocrystalline cellul ose,

chi ti fit ST FOR% YPISSF ff8%r yi at e copol ymer
(Eudragit(r) RS-PM Rohm & Haas), pullulan, collagen,
casein, agar, gum arabic, sodi um carboxynet hyl

cellul ose, (swellable WO -
20081008879PCT1US2007107333% hydr ophi i ¢ pol yners)
pol y(hydroxyal kyl nethacrylate) (nol. wt.

- 5k- 5, 000k), polyvinyl pyrrolidone (nol. w.

- 10k-360k), anionic and cationic hydrogels, polyvinyl
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30When the nodified rel ease conponent conprises a
nodi fied release matrix material, any suitable
"nodified release nmatrix material or suitable
WOcomsIosEe i on of nodified rel ease nmatrix mat eMCANES2600973336
be used. Such naterlals are known to those skilled |n

45, b0 RERERA SRR OF Gk B e by i SRR B an allyl chain

hydropﬁ@bmem@ehyﬁemsn@mﬁnﬁkatures t her eof mhlch are
capabl e of nodifying the rel ease of nodafini or a

s(éﬂl)t tyef Bakis g CH:/@dms)/f @eéemﬂne'gmsé@@z% Sere n>1;
F((fﬁ‘ﬁ” WGo oPR;-RQ bt I\/g% m s AP’ S8 ohDEF RI-R, }:(annses at
Vvitro or 1 n vivo. ease matri x materi a
,SU|tadﬂEt@wﬂmKMGn@nactlce of the present invention

091 Be Ry B i B oY Rikh i R B U ofe of RER, comprises

hydoxyf&lstl«)ﬂe(}ﬁlolguﬂl oses such as

hydr oxypr opyl nmet hyl cel | ul ose and

B oX¥Fp ngyﬁe are| Q(Hb su¢ obR)-Retsiydtlshlzud gac of Ri-R4 comprises at
alkquékhgkg§g&j§§gggnas met hyl cel | ul ose and

et hyl cell ul o8e, pol yethyl ene glycol,

e yvitwy bHRr-Re hlredﬂﬂeqnda&ielqﬁ RoSe inapheaykring et | ul ose

260 OFSaBrAEREAE CRT I AR KT SRR %S?z%s?%p@ems

[Shtlhailﬂfﬁcﬁmdpmhmab kbyllt metﬂwﬁmyﬂe@tce eeheaﬁxkymmwhmmet #ngethonium
m xture thereof. A nodified. release _conposition
chIondgé:@Bfllwrw&ntug chlogid ﬁtgg@q{{lmoiql‘pghgh gﬁ:lenﬁ:yrag@mum chloride, cetalkonium

chlondb EQfRGHidh Bebrhill CefMor il AR Re Q83 OR BrdN e,
facilitates rel ease of the active ingredient in a

Chloralblmghtnahenel@ﬂ@miﬂ{@uatemumnlé ),eimwylmumum lkklodds {@eternium-5),

1,383, 2 blend er.ent ons .
dodecy] &P{ahé’ ?I nEﬁ SHPLAPMOSRTR S n| lﬁlcgle( “atﬁ“él}“zgﬁmé gzu [uaternium-
26, Quitheiinvig Heasdte, dheastndncethylehtwde hi@dclletidn Eﬁstcme hydrochloride,

conponent bl end being filled into suita

BoedS
diethanglggimgan POFH Dhalethr i ospite. disepsAmaginn BOF (oleyt cther
phosphﬁlettﬁﬂmtalk%ﬁiu}h cHitgied bl i @ﬁockaﬁgéﬂirﬁllﬂ&llm&%%bﬁté S ralkonium

active I ngredienf-containing particles may bé
Chloﬂd@ dﬁp}i}é@sé’mm@p,tde@mmuw bénzpate,dolyristadiocaivre xhllopde Aaugtrimonium

chlondé %%hgzléﬂe&mlﬁlgegc{ﬁ%cﬁ?%@ 1CB§ lﬁ?gc%%ﬁ nt 15f I ﬁ(ﬁ pretanune

capsu appropri at & propor
hydroclﬂumdea legluddsaneirbdilonides nichtgibentetfoninth Ehlloﬁﬁ@ I‘m)trahh@ﬁum bromide,

thi ce the flrst conmponent. of the nodified
°1eyltﬂmamél§sf§1 e?fﬁ‘ple;@m %@5}'@9@@@% £eFOBR@INE ofearalkonium

bentoni¥¥, Barhite
~ bentoni s nRHRS QAN kS TRANARS e oy Qtﬁ%lrelﬂ Wﬁﬂﬁﬁﬁgﬂ oﬂuonde

d as a subsequent layer ta

tallowtrimenipamhl Qaide oing IGKactehelﬁpacﬁwkﬂrergomamubmgn@p t he
ent f her .be i ncl
AR 00k S DN B DD RS e
known & the ait.e Menéf tﬁ@ﬁ&gﬂacfeoﬂtz{hﬂ@iersalré Eﬁiwmﬁ{atmﬁhb‘&ﬁ% ei@plﬁhts and are

(0] odl co osition co ri ses at | east
deseribgejg Bt s ARG i Pengy PUPlShed Jointly by the
Amean?Phé{ﬁzﬁbéﬁﬁcaIQﬂ[s@Q&%n £ TRIPHRARButAPE &9ty oPGldat Bhtam (The

conponent and one or nore subsequent conponents
Pharmaggydialdirbsd?(B8ht , the first conponent of the

SRS, T S A0 LY R 3R i

derlvatma‘:; @a&mg,ﬁr ﬂﬁl@mo@fsﬁbieof Gbﬁé brémbre\lcmﬁlpb?ﬁﬂims&ul Brtreating treatment of
t ereo contained in the first conponent
disease g@t%’egl HBTRAPSS: Apom i of 96 NS on of the dosage
form released rapidly but after a tine del ay
(del ayed rel ease), or released slowy overtine, In
one such enbodi nent, the nodafinil, or a salt,
derivative, prodrug, or polymorph thereof, contained
in the first conponent is released rapidly upon
adm nistration to a patient. As used herein,
“rel eased rapidly" includes rel ease proflles in 30
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i nvention which conprise an i mmedi ate rel ease
conponent conprising nodafinil, or a salt,
derivative, prodrug, or polymmph thereof" or
WO ReSOMETY i cl es containing the sane, and at | BEEUSHAE073336
nodi fi ed rel ease conponent conprising nodafinil, or a
Si%le tcbmdgsrlth vat )\rl 2?130 Qe[ ocgnungstergc[ &@%‘&foﬂ%ﬁp utcﬁgrcgf?l&)ound These
or - fandpart ¢fes tontar ni i be
other a&:iib?cbﬁipbmais|py6f5ﬂaﬁlly| 1ﬁ¢ludd)ﬂ1b§@spﬁ1&ﬁdﬂ&eﬂmﬁt bfebogdil @ doreiistbns such as
y the adm nistration_of two or nore IR dosage, forns
headac%@ﬂﬁféé@t@ﬁf% and gtherdikeicgndifiansfhalaggeenersfly ogcasiogad, pih
cond1t1QIYS dehee @ gﬁ‘ Ry &t Jc%‘ifé Q&ng urdl€ BRYuAd Be prBie@nN@l d st el 86 determined by
rel ease dosage forns cordingly, the dosage forns
one sklaed inHbe pt.eventhai hoede nerinteafprepeitphe thempeativ gifags ef mpdafinil, or a
salt, de or %dq%glstgglo ﬁ fléHf or a salt, derivative,
EFHJU% oF &Q%lrg ereof where the 15
MhE BbBPEES cﬁffthd)llil'aﬁdﬂiaﬁﬁ‘enﬁt&i ey Eaiaize hies Snereymbie binding agents,
desired but. js problematic, .In one enbodi nent, the
filling E{-g@ﬁtﬁdgh]ﬂlféﬁu%ﬂpﬁ agends. egogitying 48 siyeen %enfs sweeteners,

ﬂavonfgoeﬂ’(eﬁﬂs LRGBS BIRAS] JdthRe ﬁteén?sa&%nfgg%fs' Qﬁférves‘ééntéoents
erivative, prodrug, of polynorph thereof, such
Perfummgage@msﬂ affter exdigients. Sef ftmwlmft kngiwn mdhe art.shn addition,
derivati odr
prevenfif 4A{E i BB R LSRR RS RSP B1Ee

antibac@kian@dadhtifiinkal 23ent8, sah bs pasieny,ahlovébutgnoh gherg), sorb1c2ﬂ:1d and the
pol ynor ph thereof fromthe at | east one, su se uen

like. FetgispghisiRctabliifgrneldons; thecomBRYENLREY cummsise Siigagents, such

as suoa%oﬁmﬁ’lﬂﬁ%lonﬁé’ lan@ ¥RMeSimdiabedt$ (RS ﬁrdéﬁkﬁgttﬁ@ibsﬁﬁuﬁﬁﬁﬁﬂle
“of 'the modafini'l, or a saft, derivative, prodrug, or

mJeCtahi@Pbmmﬂ?ﬂmﬂtﬂéo@@fSﬂdf ssoRmminamamonastestatennd ssliise quent

d I I
%9(%%? es of t,i 1 1g agen Y Efr? la%@t Ie mo%%ﬁic%;ﬁg}r}?%greﬁaé@%}ms, and various

starchef) @k yAPIePE ikdihg fentd dre tvhﬁoﬂsReHﬁim ashtrobaknkedelyvinylpyrrolidone,
rel eased. Rel ease of

microcgystalipgcpldoseprishiag é\m&} %%il%ﬁidp‘h ie® Plab sricroppgfgiine celulose
and silit{Rgq ﬂhcﬂoﬁ@%ﬁﬂ@@ €el iv §aepengnt may be del ayed

as det ai ove t e use of a nodified rel ease
Sonutilelybrieandy, ﬁrrchalmg)@gehtsetliatraell wabeflowthility ofdhepdveder to be

When it jis,desirahQle.to mnimze.patient tol.erance b
compregieg iR P QOIS R i BV PETF T S (g dgr tgnesium
m@nampgd@h$f&é&mQQ§§SQ&aGadafIn|| or a salt, derlvatlve

prodrug, or pol yrorph thereof froma patlent S
Eyamples of wrastenersafe anydufiral o articial swestencrdeel gamicipes, xylitol,

SOdium%gi&Jﬁj%ggfle, e (E,laf%% yg@%%%g'ﬂg% S u&%%al stfﬁv)t}ﬁaﬁ, fwen s are

Magnagmt%ﬂaémﬁklof MAF@OS dlubble @@t VAo, ued i fidvarg, andlthe like.
%glynnrph t hereof, contained in the first conponent
amples Al prejesvsiues arg RAtFUPRREAge e EdTEhen Prefy Raghep, benzoic

. i e
i | B TGl Bt Aot ch s
ethyl on‘bemsyl adr@hpb pleamolib aernp@mais shaaaseticial,amquimterpay icempounds such as
b ¥1 ga g one enbodi nent, rel ease of the nodafinil

enzalKghiy PHS% derivative, prodrug, or polymorph WO

gﬁﬁﬁﬂ@@iﬁﬁﬁﬁ%ﬂfﬁdﬁﬁﬁ&ﬁé&ﬁﬁaﬁ@ dcbeetd inert UBsSLAE @gLutberystalline
nponents of the conposition iis substantially, if

Ceﬂmoﬁ%]tac@ﬁf‘rrﬂ}béﬁlé |C§101w1w5%at? grcehapdss; 3¢/ %Pﬂé'elrﬁrs &gy of the
foreg mﬁ‘p oﬁ'}iarﬁ Fént? r}cﬁ{%le%%@}o@ a%{aﬁlﬁ‘fe'c@]ﬁ]ul as Av1ce ® PH101 and

n ano nment e’ re ease o
Av1ce1@?TBH ﬂﬁZﬂIdctos@ budh SdhdtosedBsriongdiateglactosdhhy@rougrand Pharmatose”™

pol ynmor ph thereof, from subsequent conponents of the
conposition is substantially, if not conpletely,
del ayed for a 5 period of at |east about four hours
after adm nistration of the2gonposition. As
descri bed herei nbel ow, the present invention also
i ncl udes various types of nodified rel ease systens by
whi ch nodafinil, or a salt, derivative, prodrug, or
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nmodafinil, or a salt, derivative, prodrug, or
pol ynor ph thereof Wiile sonme nechanisns will rel ease,
nodafinil, or a salt, derivative, prodrug, or

WO BHBPATHN t hereof, at a constant rate, ot hePST/E§2y/PT3336
vary as a function of tinme depending on factors such

as..ch [ 0 [ ' . - addi tive .. o .
ot RGN AL A Rh CBrBLATLENt i Attt surse an
elucosdlsed in sustained rel ease coatings are necessarily

bi ocompati bl e, and ideally biodegradabl e anpl es of
BRI disttepranys Beluds ﬂslﬁbf %8? syn%w?p | 1&&%&@«5@{‘( pirch, potato
starch, (&‘FaMg of R8P %@Bliogﬂied EQRGe& RRsRABIH dofRbn, Efo@ﬂﬂ%%&one, sodium

vi sion, Philadel phia, USA) (ethylcellulose
starch gipaiatei andiniytusgsitbsrori sed t o sub-micron sized, aqueous

sed do-| at.ex di spersi o a i C:
3R e 87 ElResBl a AR BB BB (Bl Pl B DA it ana o
carbonMé bt Bicsibathie.) Suiabieradhipatids(iacluyd, ddrexatplehaiaicy tantgd, malic,

FamariGyg 250 S5 POPUFTO b G Bsses and 10 e SR carbonates and
bicarbdARRE ARAMe ! Br %ﬂl&,%gdiﬁﬁﬂ @R ateSsddune Be AP eH A8 aQ&ium carbonate,
contain the drud entirely (e.g., as a core), within a
potassipw|bjenehonfife] mpgresiportartfdnaie, sodiirs ghisigsarbesaterL-lysine carbonate, and
.. Spray/.pan, goa C ] f
e YRS ARG RS0 B T YR O RO AL e
couple dybepedsu@i r devices (e.g., the effects of additives,
pol ymer functjonality (and, hence, sinr-soluti%@.S
Py cPBPRLEQROf the PrriELUY FRIPICBRUFATRIAS 258 ARG vant or a
vehicletBAEHter! HBeGRRIE ecRfierPgl yMEr nmust be an i nportant
consideration i'n the devel opnent of reservoir
devicosthodtpasiolesgompesing medetnidvapgelt. erigativespredrug, or polymorph
reservoi r, devi ces ..(a Lthigc. i i : i o
chereofy 7 Sl pEeLBRIGRE PR TRk i AgURH SERLE PR derivasive,
prodrugd fo® golyghorpdi thxebty ispdally tsblebieo fMedhanibyl ngeans are then used in the presence
of gl‘inci?igé, gr;elg]ggé gédfggclfj : i%n c egs%ntlg Eﬁgséeggr {:{ggcﬁg%\]x\%rgggl plaxjcle size. The

dispers{odREBAM LaP b S Samdicl waRs safifdwed B SMdndL, k-8htanol, glycerin,
dependent flux) for the rel evant boundary conditrons.

polyethylean gtyivel @E) cexaam paglveoldiAspisfaped dispeisipa ngglapn is wyer. The
o | . . oI _

porields bl sL TS5 AP ARG YRR L bl T i

comprisih{ wodgafifih e & silgderiedtiwagepdmig! dri polrheplléeieo€ can be contacted with

decreases (L..e., first . .order release). |If, however
one or g e bR i . (e St ous S dLiobRcn be added
to the c{oﬁl%o%ﬁ@)ﬂ/ ii¥hef 108 Gige FQlictid [R9&8s.1 Bisk&Rlons @AYcaninutthirkd
e

_ evice is no longer saturated. Alternatively the
continuoa$lp gt -7 atch medd| Qe skeiledrn gt wewld updergand that it may be the case
. 1 r(" . q1 i . I t th
ot b n 8 AR Sl BURLRRL 1Py amcvens, e
particles®y tHeelesirddaireadaciengepaectd taod tiseien piod yractice bf thewpresdntenvention.

to the encl,osed nature of the tablet core er.neant
HOdIST W&ﬁloeﬁ iR he ﬁﬁ%@ﬁﬁ‘ﬁi’o%ﬁl‘i“g@%on&mé’??“ ook 3:
micropRERIAHEE TR fshh Mbthbd b Ay stabld @ESeRidRef PEsIEAMble modafinil,

out of the tablet. The effect of de-ionized water on
or a salg gletivatiya: prpdiuagortratinearsh gsmoddnithe pretopeeeiinyifasrestabilizer(s) and

lLycok) . PET LAl iLi.G :
one e SR B AR A5 E  ncs r
solubilized/ Baiviy gat dmpUitigesr Shetas medfodsalprifesofor txmnilab(lgdsssolving

s found to be a m xture_of diffusion thr h -wat e .

modafiffly4r 4B PR GT H%Pa@:h&ﬁefa?ﬁ iUy Folhgyadding the

osnotic punping. KCl1 transport through filns

contai ning just 10% PEG was negligible, despite

extensive swelling observed in simlar free filns,

i ndi cating that porosity wag%necessary for the

rel ease of the KCl1 which then 25occurred by

trans-pore diffusion. Coated salt tablets, shaped as

di sks, were found to swell in de- ionized water and
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WD 2008/ 008879PCT/ US2007/ 073336 fromthe tablet. At

| ow PEG | evel s, osnotic flow was increased to a

greater extent than was trans-pore diffusion due to
woRens/ogesier ati on of only a | ow pore nunber deRETAUP2004073336

a Ioadlng of 20% both nechani sns contrlbuted

to the se.
rormt 051 95 T8 S %p SO B 4 BET BBl RS dhad)
prempnaﬁfﬂg e, foﬁﬂlﬂa@cﬁmﬁém Gtep Lm)pisng anAipphipge rnoh@ﬁldbﬁtg Theincthod can be
the hydrated filmwas nore porous and | ess

f011°Wffdel§i tsmaiel o g [red aFlbft Ratent bVlé‘F?éEIS A1 %A bRftonagd concentration

of the PSRRESFoPUIRLABnbNEERRSEd (compared o the | ower
? trans-pore diffusion was the dom nant

rﬁehma‘tmelammmmmm m@y hofarmed alse évsfélomegmtlsm Ragmplary

homog%fag}ogglgef%%ﬂe oer&eg ge%d:ﬂ/g]] norE%feﬂ § l(gglggt ? %’no%ess of Preparing

Therap%il:l C&fpositions Conﬂiﬁﬂ@é Nhdypartiche!r Sﬁ’dl adﬁMthEGorﬂiﬁt}lseb&lspﬁrsmg
ed for controlling the release of a drug. This

Paﬁicleﬁ S59TPEFipS Fdaiiaib of Rajt SPEvAtEP RIPdRaEy T @Qkgmareh thereof, n aliquid

d1spersf AhdFah Ero OWRED LSt @ he ﬁ'f’crd{@cfsuglet‘é'h%ﬁl%ﬁerﬂ%oh RSreduce the
danger of an accldental ~hi gh dosage that could result
particlef almtptﬂhﬁedqsupd effestivé ateegerpartisiasiec. ofhegartidesrcan b¢ reduced in size in
the presg:acéeh%te gt geaﬁ{] g%gslgz}bﬂazleg "zll#esﬁn T ﬁd‘\% eVI cix%ta?cﬁ(? w1th ¥fie or more
surfaceRedbjiirefs skl be)fore %fl dftérh&}}itlalﬁ eOHLep bcﬁﬁj;dlmd§ audted aujilukiecan be
conpression of a ymer / m xture. or by

added tgjtecqmRrasitien frfomke Idt*li’% or e %f’g@dll@}%g%ceﬁ% Jyereriigas can be

manufa@furéﬂ)cfb%'uhﬁ(ms};yé}%‘{h%%hﬁﬁbﬂebe dependent upon the
sol ubi | drug in the polymer matrix or, in

mgtlmamﬂmﬂ op toronirsg tira tiedised ganapagtiovbiteigsinhposigion s shepray freezing
Qre

into hqulfiggFﬁﬂ e’ﬂ}ls 2! u\ég%ﬁ% ) J n%prlllg?]sp ﬁi]etc{%alkorg 1C Or Qr%sén\ggglrleoug scﬂutlon of
modafifik tog Atsalt, iRAvithe, mﬂf@aﬁl poilfryiorph thidneoff addr‘f)n‘facdfsm:ﬁlﬁeﬂh) into a

aon_20, whe her t.he drug | s dispersed in the poly r
cryogerif guitveth Fh g BB o SoPIF, e ﬁ@%tala%ngcfgﬁ&% goeze ata

rate suﬁi%eﬁt/fb\%ﬁmlzé BS sl G alnld PRIdIELBAAL thiYonulating nano-structared
sol ution-diffusion mechani'sm (in the absence o

particlepoPepgnding ontihe evice efaglviegssysBm and pposeysif)g canditions | teepasticles can
e B BRE BB LY B A0 RESEBSE s s

under cdiidigoissthhtesbid sggbmetaiontor epeding bf thietphrticlesi d fr om t he

nvi ronment i ncr S|n te of relea
%Mor%qnﬁew ESHRRREY &3@ Fi@étffeewg f'ﬁ%é) gay alao be used to
create eaaivx{eﬁi ¥ @tﬂﬁ:n%d’ patidiks wﬁh%wa@ chidibed fffaddhiyant
.€., an ingredient which incfeases effectiveness),
URF cqr@rmaﬁ takwoaevat@re@se@h;i antedequsoprganie.dr eganoageenspehition of
o b [

modafutnf %,Irt] Zdé%?g&ﬁzgyg HF]%U&J é&#é@hh&%%d sﬂrggc%&tg{b?%r(s) Cfmd
applymg i cmtcﬁ QER@EENd seitateh &“he solvele dy thas ﬁ:npﬁrbdrbﬁ bichist sach as

lyophlh‘g%tgqpqecg{%?gs?gﬁagn%ﬁée A S?ﬂﬁ@ttﬁg !ff*guli‘ag&g %gg{slfrpe%iggﬁdes remaining.
A%fh%ﬁﬁﬁ&ohB?f&&n%h%@@ﬂeh'nﬁﬂoﬁhcﬁﬂ%&é% dp:;@iuloy hosekmplate

linearly as a function of PEG | oa

emulmqnn &ee‘a%atﬁ gmkenssrnsinago-sifenepd particles Wﬂﬁhlcﬁ%ff‘?iéﬂmaﬁ@lf» size
h
dlStI’lbu%l rg 'ﬁéd g id c!h? 1#{8 l%?%f{)ﬁx?&be | ?ﬁe ngh etcciuc Exgsc% Egetpax[l%an oil-in-water

emulsmarﬁndmlﬁ‘@tmﬂhngﬁt itk Iarnopaqﬂaﬂ]b isbliutiyn v@Espristngamodasinllf oraf salt,
detva o e S5 S DR e e NS S of e
particle§ Wil MeniPSf (B 3RL of {h%nﬁ@sﬁomogearﬁ@r aﬂoadlﬁa BEhk efhulsion with
of time and filmreciprocal thickness at a
2008/ 008879PCT/ US2007/ 073336 PEG | oadi ng of 50% W W
plots showi ng a |linear rel a3) onship between the rate
of permeation and reciprocal filmthickness, as

expected for a (Fickian) solution-diffusion type
transport nechanismin a honopgeneous nenbrane.
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30 polyner core containing the drug has been produced
and coated with a shell that was eroded by gastric
fluid. The rate of release of the drug was found to

wobesedsa? i vely |inear (a function of the rat @TUNWI/AE3I6
di f fusi on process through t he sheII) and inversely

the c:IruQr ?‘E éaté'holg gljr%e %:%é ZYOEF% tdﬁ 0 %nu ou I éh%] grrogess %uﬁhcnnore through

Fel €cr ease

selecteutdbilsbents aﬂ&t@ﬁﬁﬁé&'@ %&T@MQM@GQZ&%{Z 36th no or suppressed
M crospheres Methods for the preparation of hol | ow

Ostwaldriperiapharksequsaiy heelvens aed WREHC R Mddine dphibzeknano-
structui@@r ‘irtfcf?s;:s ) h{i’éﬂrefgde Raong ﬂ‘tlél@ InHehifso %és can be ach1eved by appropriate

ano r omet hane ontalnlng the drug and
amudpﬁpym3$uwcnnmwun$ng into mater an enuIS|on is fornmed
nt ai 10l t he dl ersgg solven

Fﬂ‘}"(?flé alf&prgwc 55 4 MEYI0 adn' istration 2% of an eff?,]ctwe

5r°6Ce
amount ¢T& rﬁhb@m&ula&apmbyslﬁbnf Jouqeﬂm@rmmm adriangit, pi&hymafe prodrag, or
the surface of the droplet to give a hard-shelled
polymqgsph therepg encI05|ng the drug dissolved in the
£bb J@@% S SRR R oo Sh BRI AELRR LAARS MBS parentall
qE‘en g ner at mféiln t he partlg e which, after PRy
(e.g., indiafénos, ngtrMmsgu]gh of nebcgtapedus), waﬂélyc(bs’e ruv esdids Bawdistlagrosol form,

Vaomdé Iiﬂ‘?%%j@ 5 ?’g%f]‘ BOF %@q%reggulﬁtp h° f p me ttb?ld{!lo%wofm%’ buceally,

mtramsl@néﬂjil Gifra ?ﬁﬁﬁ—tbﬁi&aﬂ? Jresmval, d te ﬁEcEI Od Of dl‘ ying. No
dr ug nd in the water

ae PP‘BP—P@WS@ A IPOBIER san h%\vtéhzsg @@éﬂpﬁf*@séomlaﬁons
&%&ﬁg %g thMl d rel
asﬂ?‘?“m%‘.‘éﬁ%%%q%F‘afg"@%ﬁ"?%%éﬁe“ﬁépﬁﬁpet e ks
formulattbas,.tfass meftfomatletionst lyeplatibesiformelatigng s@blefsr @mﬂ!lhée delayed release
formul %Iéllﬁrgelégegfiec{ dreBea%e fsolm'l?ln 181?3\/ g rl:cs)astﬁ gs?elélée ﬁ)ﬂ%égféém? al t%e%' iSimediate
ltbmm@h&@HQQMB&ﬁﬂMmdﬁMhﬁB&oﬁ@kuMSe in the stomach. 15
Pendent, devi ces : means of attaching a ran

Gompesigarnsuiably e Fﬁ‘&‘é’it%él BT P RHEPPRISE RAYLO! Oelf:%ﬁ’ acceptable

sterile :&b}ﬁe&ﬁ%%oﬁ’ fag@f[bu@ SdiBfiodsi nﬁ%}%&ﬁoﬂso sRBENIAS oY E@hRIonE 3h&terile
['atex particles prepared by aqleous enul sion

powdexp doryrpenmistimtipmintd sisrilsdeinctdele eplopeat. or Phigsisionat Exasenjes of suitable
t
aqueous ﬁnc{] (ﬁﬁgqu%gﬁls Mﬂl{'g Iﬁélﬁgr}t%%glvgﬁ(tg ho%%ﬁefe? ?rlcg.léi%r?go\%%{%g Ftrhanol, polyols

Wetr € conver

(propyl8hdedyigl, @I}Gthfytﬁhm glgollgthcaeil fand aheaﬂgez,auitﬂ&e minttes theodof, vegetable
oils (sutglg g@ghrx%g@]g%%fgégé TSI étgz: F%Qrg oLl 3 :e§hyl ajrf;atea Proper fluidity can be

mamtaﬁ@@ 1GIRSAnPRY By kafeelﬁe %YQEJShfiﬁﬂo Zsﬁé:in W1tdhdn mc; REleAkin@hatle of the
t’ached. "Dosage forms havé been preparéd i n which
requlretl pernd}ewgzeus thesaseiol dispersionscandddut tho e giosfasantpy a

n
( 6(r1n d%s g:?:%)rt% glmﬂ%tr%‘u gh&?ﬁl{%gtlr #gg(?telﬂﬁal?ﬁ%gg ecgblets capsules,
sachetsl R)a@iglem@oafﬂe@pmds Giitlgﬁ{nmée anidtthe ddiid ddsdeg fometdnaer ﬁdreydmple a
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Nanoparti cul ate Moddafinil about 40 to about 500

Hypronel | ose, USP about 10 to about 70 Docusate

Sodi um USP about 1 to about 10 Sucrose, NF about 100
WO R@SHIRSTA 500 Sodi um Lauryl Sul fate, NF abouPCL/UBY07/073336

about 40 Lactose Moinohydrate, NF about 50 to about

o S BT MO A L Sy o

and likd/R@Reswellkiaainahemelifcalabeut 0.5 to about 5
Formul ati on #2 15 Exenpl ary Nanoparti cul ate Mdafi nil
Tabl et Formul ati on #2 Conponent g/ Kg, Nanoparticul ate

1. oRdidnei Release Compositions Comprising Modafinil, or a Salt, Derivative,
Prodrug, or Polymorph Thereof

* The effectiveness of pharmaceutical compounds in the prevention and treatment of disease
states depends on a variety of factors including the rate and duration of délivery of the compound
from the dosage form to the patient. The combination of delivery rate and duration exhibited by a
given dosage form in a patient can be described as its in vivo release profile and, depending on the
pharmaceutical compound administered, will be associated with a concentration and duration of
the pharmaceutical compound in the blood plasma, referred to as a plasma profile. As
pharmaceutical compounds vary in their pharmacokinetic properties such as bioavailability, and
rates of absorption and elimination, the release profile and the resultant plasma profile become
important elements to consider in designing effective therapies.

The release profiles of dosage forms may exhibit different rates and durations of release
and may be continuous or pulsatile. Continuous release profiles include release profiles in which
a quantity of one or more pharmaceutical compounds is released continuously throughout the
dosing interval at either a constant or variable rate. Pulsatile release profiles include release
profiles in which at least two discrete quantities of one or more pharmaceutical compounds are
released at different rates and/or over different time frames. For any given pharmaceutical
compound or combination of such compounds, the release profile for a given dosage form gives
rise to an associated plasma profile in a patient. When two or more components of a dosage form
have different release profiles, the release profile of the dosage form as a whole is a combination
of the individual release profiles and may be described generally as “multimodal.” The release
profile of a two-component dosage form in which each component has a different release profile
may described as “bimodal,” and the release profile of a three-component dosage form in which
each component has a different release profile may described as “trimodal.” ‘

Similar to the variables applicable to the release profile, the associated plasma profile in a
patient may exhibit constant or variable blood plasma concentration levels of the pharmaceutical
compounds over the duration of action and may be continuous or pulsatile. Continuous plasma
profiles include plasma profiles of all rates and duration which exhibit a single plasma
concentration maximum. Pulsatile plasma profiles include plasma profiles in which at least two
higher blood plasma concentration levels of pharmaceutical compound are separated by a lower

blood plasma concentration level and may be described generally as “multimodal.” Pulsatile
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about 100 to about 300 Hypronell ose, USP about 30 to

about 50 Docusate Sodi um USP about 0.5 to about 10

WO 2008/ 008879PCT/ US2007/ 073336 Sucrose, NF about 100
wWOresanesdt 300 Sodi um Lauryl Sul fate, NF abouPCT/USZ07/073336

about 30 Lactose Monohydrate, NF about 100 to about

o 50 A SRR B A S Es ot

exhibitMaGRRS ipbdRs SR eatesoribbif aativiiodl.’S Deperadtpidn, Bt least in part, the
Formul ati on #3 Exenpl ary Nangparti cul ate Modafi ni

pharmapglipgficsmd the pharnasguties] eyapRIREn cARY INKA dpraes foemag el as the

releaseli@&fﬁgmﬂ the individual components of the dosage form, a multimodal release profile
may result in either a continuous or a puisatile plasma profile npon administration to a patient.

In one embodiment, the present invention provides a multiparticulate modified release
composition which delivers modafinil, or a salt, derivative, prodrug, or polymorph thereof, or
nanoparticles containing the same, in a pulsatile manner. The nanoparticles are of the type
described above and comprise also at least one surface stabilizer.

In another embodiment, the present invention provides a multiparticulate modified release
composition which delivers modafinil, or a salt, derivative, prodrug, or polymorph thereof, or
nanoparticles containing the same, in a continuous manner. The nanoparticles are of the type
described above and comprise also at least one surface stabilizer.

In yet another embodiment, the present inVentidn proﬁdes a multiparticulate modified
release composition in which a first portion of modafinil, or a salt, derivative, prodrug, or
polymorph thereof, or nanoparticles containing the same, is released immediately upon
administration and one or more subsequent portions of modafinil, or a salt, derivative, prodrug, or
polymorph thereof, or nanoparticles containing the same, are released after an initial time delay.

In yet another embodiment, the present invention provides‘solid oral dosage forms for
once-daily or twice-daily administration comprising the multiparticulate modified release
composiﬁon of the present invention.

In still another embodiment, the present invention provides a method for the prevention
and/or treatment of disease states, symptoms, syndromes, and conditions of the CNS comprising
the administration of a composition of the present invention.

In an embodiment, the present invention provides a multiparticulate modified release

. composition in which the particles forming the mulitiparticulate are nanoparticulate particles of the

type described above. The nanoparticulate particlés may, as desired, contain a modified release
coating and/or a modified release matrix material.

According to one aspect of the present invention, there is provided a pharmaceutical
composition having a first component comprising active ingredient-containing particles, and at
least one subsequent component comprising active ingredient-containing particles, each
subsequent component having a rate and/or duration of release different from the first component
wherein at least one of the components comprises particles containing modafinil, or a salt, '

derivative, prodrug, or polymorph thereof. In an embodiment of the invention, the particles that
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About 200 to about 225 Hypronell ose, USP About 42 to
about 46 Docusate Sodi um USP About 2 to about 6
Sucrose, NF About 200 to about 225 Sodi um Lauryl
woSuisfoedse9 NF About 12 to about 18 Lactose MROEYERO4T/873336
NF About 200 to about 205 Silicified Mcrocrystalline

rorm TS 2t B o SRR Rot e cesrives
above Whieh E&n?@@%od%ﬁnﬁpdr%aﬂ} dePiRafive, PXARTY, aF Yolymorph thereof, and also at
iculate Modafinil Tablet Fornul ati on #4

least Org(h;ﬂnt%ggﬁre‘mbi@#%glﬂmﬁéﬁaﬁmb@Hm&tl@flﬁif‘di&ffﬁﬁmop’ BAFepAtiq Ye payticles of
the typ@ggsldfibéizadbow %%Pcloﬁ%ﬁge myéﬁinﬂ, or a salt, derivative, prodrug, or polymorph
thereof, and also at least one surface stabilizer themselves are the drug-containing particles of the
multiparticulate. The drug-containing particles may be coated with a modified release coating.
Alternatively or additionally, the drug-containing particles may comprise a modified release
matrix material. Following oral delivery, the composition delivers modafinil, or a salt, derivative,
prodrug, or polymorph thereof, or nanoparticles containing the same, in a pulsatile manner. In
one embodiment, the first component provides an immediate release of modafinil, or a salt,
derivative, prodrug, or polymorph thereof, or nanoparticles containing the same, and the one or
more subsequent components provide a modified rélease of modafinil, or a salt, derivative,
prodrug, or polymorph thereof, or nanoparticles containing the same. In such embodiments, the
immediate release component serves to hasten the onset of action by minimizing the time from
administration to a therapeutically effective plasma concentration level, and the one or more
subsequent components serve to minimize the variation in plasma concentration levels and/or
maintain a therapeutically effective plasma concentration throughout the dosing interval.

The modified release coating and/or the modified release matrix material cause a lag time
between the release of the active ingredient from the first population of active ingredient-
containing particles and the release of the active ingredient from subsequent populations of active
ingredient-containing particles. Where more than one population of active ingredienbcéntaining
particles provide a modified release, the modified release coating and/or the modified release

matrix material causes a lag time between the release of the active ingredient from the different

- populations of active ingredient-containing particles. The duration of thesc lag times may be

varied by altering the composition and/or the amount of the modified release coating and/or
altering the composition and/or amount of modified release matrix material utilized. Thus, the
duration of the lag time can be designed to mimic a desired plasma profile.

Because the plasma profile produced by the modified release composition upon
administration is substantially similar to the plasma profile produced by the administration of two
or more IR dosage forms given sequentially, the modified release composition of the present
invention is particularly useful for administering modafinil, or a salt, derivative, prodrug, or
polymorph thereof.

According to another aspect of the present invention, the composition can be designed to

produce a plasma profile that minimizes or eliminates the variations in plasma concentration
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present in one component of the composition may be accompanied by, for example, an enhancer
compound or a sensitizer compound in another component of the composition, in order to modify
the bioavailability or therapeutic effect thereof.

As used herein, the term "enhancer"” refers to a compound which is capable of enhancing
the absorption and/or bioavailability of an active ingredient by promoting net transport across the
GIT in an animal, such as a human. Enhancers include but are not limited to medium chain fatty
acids; salts, esters, ethers and derivatives thereof, including glycerides and triglycerides; non-ionic
surfactants such as those that can be prepared by reacting ethylene oxide with a fatty acid, a fatty
alcohol, an alkylphenol or a sorbitan or glycerol fatty acid ester; cytochrome P450 inhibitors, P-
glycoprotein inhibitors and the like; and mixtures of two or more of these agents.

In those embodiments in which more than one drug-containing component is present, the
proportion of modafinil, or a salt, derivative, prodrug, or polymorph thereof, contained in each
component may be the same or different depending on the desired dosﬁlg regime. The modafinil,
or a salt, derivative, prodrug, or polymorph thereof, present in the first component and in
subsequent components may be any amount sufficient to produce a therapeutically effective

plasma concentration level. The modafinil, or a salt, derivative, prodrug, or polymorph thereof,
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nodi fication and variations of the invention provided
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1cond soni cation. TABLE 1 Fqrnul ati on Nunber Number
For exapgp Sglﬁ-ﬁr%§0@8i3?ﬁﬂt gtalyénﬁ an immediate release component wherein modafinil, or

“a salt, derivative, prodrug, or polymerph thereof, is released immediately upon administration.

Alternatively, the first component may be, for example, a time-delayed immediate release
component in which modafinil, or a salt, derivative, prodrug, or polymorph thereof, is released
substantially in its entirety immediately after a time delay. The subsequent component may be, for

example, a time-delayed immediate release component as just described or, alternatively, a time-
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M croscopy observation Figure Successful fornulation
1 2 Modafinil, 5% w, Hydroxypropyl nethylcellul ose,
- 1. 25%/ w; Docusate Sodium 0.05%Vv w, and Dei oni zed
WO\Mis@ngs793. 7%V w There were no signs of fl oc®CRASRON073336
or crystal growth. Brownian notion was evident and

TSR TR R T
prodrug, @r PORARGFPRBredt 8 feRaded iAh@ent@RY fasBfon\iveran dxtended period of time.

As will be appreciated by those skilled in the art, the exact nature of the plasma
concentration curve will be influenced by the combination of all of these factors just described. In
particular, the lag time between the delivery (and thus also the onset of action) of modafinil, or a
salt, derivative, prodrug, or polymorph thereof, in each component containing modafinil, or a salt,
derivative, prodrug, or polymorph thereof, may be controlled by varying the composition and
coating (if present) of each of the components. Thus by variation of the composition of each
component (including the amount and nature of the active ingredient(s)) and by variation of the
lag time, numerous release and plasma profiles may be obtained. Depending on the duration of the
lag time between the release of modafinil, or a salt, derivative, prodrug, or polymorph thereof,
from each component and the nature of the release of modafinil, or a salt, derivative, prodrug, or
polymorph thereof, from each component (i.e. immediate release, sustained release etc.), the |
plasma profile may be continuous (i.e., having a single maximum) or pulsatile in which the peaks
in the plasma profile may be well separated and clearly defined (e.g. when the lag time is long) or
saperimposed to a degree (e.g. when the lag time is short). '

The plasma profile produced from the administration of a single dosage unit comprising
the composition of the present invention is advantageous when it is desirable to deliver two or
more pulses of active ingredient without the need for administration of two or more dosage units.

Any coating material which modifies the release of modafinil, or a salt, derivative,
prodrug, or polymorph thereof, in the desired manner may be used. In particular, coating materials
suitable for use in the practice of the present invention include but are not limited to polymer
coating materials, such as cellulose acetate phthalate, cellulose acetate trimaletate, hydroxy propyl
methylceliulose phthalate, polyvinyl acetate phthalate, ammonio methacrylate copolymers such as
those sold under the trademark Eudragit® RS and RL, poly acrylic acid and poly acrylate and
methacrylate copolymers such as those sold under the trademark Eudragit® § and L, polyvinyl
acetaldiethylamino acetate, hydroxypropyl methylcellulose acetate succinate, shellac; hydrogels
and gel-forming materials, such as carboxyvinyl polymers, sodium alginate, sodium carmellose,
calcium carmellose, sodium carboxymethyl starch, polyvinyl alcohol, hydroxyethyl cellulose,
methyl cellulose, gelatin, starch, and cellulose based cross-linked polymers--in which the degree
of crosslinking is low so as to facilitate adsorption of water and expansion of the polymer matrix,
hydoxypropyl cellulose, hydroxypropyl methylcellulose, polyvinylpyrrolidone, crosslinked starch,
microcrystalline cellulose, chitin, aminoacryl-methacrylate copolymer (Eudragit® RS-PM, Rohm

& Haas), pullulan, collagen, casein, agar, gum arabic, sodium carboxymethyl cellulose, (swellable
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polyvinylpyrrolidone {mol. wt. ~10k-360k), anionic and cationic-hydrogels, polyvinyl alcohol
having a low acetate residual, a swellable mixture of agar and carboxymethy! cellulose,
copolymers of maleic anhydride and styrene, ethylene, propylene or isobutylene, pectin {mol. wt.
~30k-300k), polysaccharides such as agar, acacia, karaya, tragacanth, algins and guar,
polyacrylamides, Polyox® polyethylene oxides (mol. wt. ~100k-5,000k), AquaKeep® acrylate
polymers, diesters of polyglucan, crosslinked polyvinyl alcohol and poly N-vinyl-2-pyrrolidone,
sodium starch glucolate (e.g. Explotab®; Edward Mandell C. Ltd.); hydrophilic polymers such as
polysaccharides, methyl cellulose, sodium or calcium carboxymethyl cellulose, hydroxypropyl
methyl cellulose, hydroxypropyl cellulose, hydroxyethyl celtulose, nitro cellulose, carboxymethyl
cellulose, cellulose ethers, polyethylene oxides (e.g. Polyox®, Union Carbide), methyl ethyl
cellulose, ethylhydroxy ethylcellulose, cellulose acetate, cellulose butyrate, cellulose propionate,
gelatin, collagen, starch, maltodextrin, pullulan, polyvinyl pyrrolidone, polyvinyl alcohol,
polyvinyl acetate, glycerol fatty acid esters, polyacrylamide, polyacrylic acid, copolymers of
methacrylic acid or methacrylic acid (e.g. Eudragit®, Rohm and Haas), other acrylic acid

~ derivatives, sorbitan esters, natural gums, lecithins, pectin, alginates, ammonia alginate, sodium,

calcium, potassium alginates, propylene glycol alginate, agar, and gums such as arabic, karaya,
locust bean, tragacanth, carrageens, guar, xanthan, sclerogincan and mixtures and blends thereof.
As will be rappreciatcd by the person skilled in the art, excipients such as plasticisers, lubricants,
solvents and the like may be added to the coating. Suitable plasticisers include for example
acetylated monoglycerides; butyl phthalyl butyl glycolate; dibutyl tartrate; diethyl phthalate;
dimethy] phthalate; ethyl phthalyl ethyl glycolate; glycerin; propylene glycol; triacetin; citrate;
tripropioin; diacetin; dibutyl phthalate; acetyl monoglyceride; polyethylene glycols; castor oil;
triethyl citrate; polyhydric alcohols, glycerol, acetate esters, gylcerol triacetate, acetyl triethyl
citrate, dibenzyl phthalate, dihexyl phthalate, butyl octyl phthalate, diisononyl phthalate, butyl
octyl phthalate, dioctyl azelate, epoxidised tallate, triisoctyl trimellitate, diethylhexyl phthalate,
di-n-octyl phthalate, di-i-octyl phthalate, di-i-decyl phthalate, di-n-undecyl phthalate, di-n-tridecyl
phthalate, tri-2-ethylhexyl trimellitate, di-2-ethylhexyl adipate, di-2-ethylhexyl sebacate, di-2-
ethylhexyl azelate, dibutyl sebacate.

When the modified release component comprises a modified release matrix material, any
sujtable modified release matrix material or suitable combination of modified release matrix
materials may be used. Such materials are known to those skilled in the art. The term "modified
release matrix material" as used herein includes hydrophilic polymers, hydrophobic polymers and

mixtures thereof which are capable of modifying the release of modafinil, or a salt, derivative,

39



10

15

20

25

30

YES WO 2008/ 008879PCT/ US2007/ 073336 cel l ul ose -

super low viscosity (HPC-SL), 2.5%W w, Docusate

Sodi um 0. 1%V w, and Dei oni ze,cl Water, 87.4%W w
WORMSW0$8ah notion is al so visible with no si gRETHH2007/673336

floccul ation or gel ation. 4 2 Modafinil, 109 w,

prodrugﬂ%%ﬁg?rg)}‘pr%t%isz ,\(Nc,fi)gp\é:iﬁ%glﬁle éin ]211 %Wo%n éggil\%ﬁih&”e\{léasc matrix
materials suitable for the practice of the present invention include but are not limited to
niicrocrystalline cellulose, sodium carboxymethylcellulose, hydoxyalkylcelluloses such as
hydroiypropylmethylcelluiose and hydroxypropylcellulose, polyethylene oxide, alkylcelluloses
such as methylcellulose and ethylcellulose, polyethylene glycol, polyvinylpyrrolidone, cellulose
acteate, cellulose acetate butyrate, cellulose acteate phthalate, cellulose acteate trimellitate,
polyvinylacetate phthalate, polyalkylmethacrylates, polyvinyl acetate and mixture thereof.

A modified release composition according to the present invention may be incorporated
into any suitable dosage form which facilitates release of the active ingredient in a pulsatile
manner. In one embodiment, the dosage form comprises a blend of different populations of active
ingredient-containing particlés which make up the immediate release and the modified release
components, the blend being filled into suitable capsules, such as hard or soft gelatin capsules.
Alternatively, the different individual populations of active ingredient-containing particles may be
compressed (optionally with additional excipients) into mini-tablets which may be subsequently
filted into capsules in the appropriate proportions. Another suitable dosage form is that of a
multilayer tablet. In this instance the first component of the modified release composition may be
compressed into one layer, with the subsequent component being subsequently added as a
subsequent.layer of the multilayer tablet. The populations of the particles making up the
composition of the invention may further be included in rapidly dissolving dosage forms such as
an effervescent dosage form or a fast-melt dosage form.

In one embodiment, the composiﬁon comprises at least two components containing
modafinil, or a salt, derivative, prodrug, or polymorph thereof: a first component and one or more
subsequent components. In such embodiment, the first component of the composition may
exhibit a variety of release profiles including profiles in which substantially all of the modafinil,
or a salt, derivative, prodrug, or polymorph thereof, contained in the first component is released
rapidly upon administration of the dosage form, released rapidly but after a time delay (delayed
release), or released slowly over time. In one such embodiment, the modafinil, or a salt,
derivative, prodrug, or polymorph thereof, contained in the first component is released rapidly
upon administration to a patient. As used herein, “released rapidly” includes release profiles in
which at least about 80% of the active ingredient of a component is released within about an hour
after administration, the term “delayed release” includes release ﬁrofﬂes in which the active
ingredient of a component is released (rapidly or slowly) after a time delay, and the terms
“controlled release” and “extended release” include release profiles in which at least about 80% of

the active ingredient contained in a component is released slowly.
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thereof,, or nanoparticles containing the same, can be substantially similar to the plasma profile
produced by the administration of two or more IR dosage forms given sequentially, or to the
plasma profile produced by the administration of separate IR and modified release dosage forms.
Accordingly, the dosage forms of the present invention can be particularly useful for
administering modafinil, or a salt, derivative, prodrug, or polymm:ph thereof, where the
maintenance of pharmacokinetic parameters may be desired but is problematic.

In one embodiment, the composition and the solid oral dosage forms containing the
composition release modafinil, or a salt, derivative, prodrag, or polymorph thereof, such that
substantially all of the modafinil, or a salt, derivative, prodrug, or polymorph theréof, contained in
the first component is released prior to release of modafinil, or a salt, derivative, prodrug, or
polymorph thereof, from the at least one subsequent component. When the first component
comprises an IR component, for example, it is preferable that release of the modafinil, or a salt,
derivative, prodrug, or polymorph thereof, from the at least one subsequent component is delayed
until substantially all modafinil, or a salt, derivative, prodrug, or polymorph thereof, in the IR
component has been released. Release of modafinil, or a salt, derivative, prodrug, or polymorph
thereof, from the at least one subsequent component may be delayed as detailed above by the use
of a modified release coatings and/or a modified release matrix material.

When it is desirable to minimize patient tolerance by providing a dosage regime which
facilitates wash-out of a first dose of modafinil, or a salt, derivative, prodrug, or polymorph
ﬂlefeof, from a patient's system, release of modafinil, or a salt, derivative, prodrug, or polymorph
thereof, from subsequent components may be delayed until substantially all of the modafinil, or a
salt, derivative, I?rodmo or polymorph thereof, contained in the first component has been
released, and further delayed until at least a portion of the modafinil, or a salt, derivative, prodrug,
or polymorph thereof, released from the first component has been cleared from the patient’s

system. In one embodiment, release of the modafinil, or a salt, derivative, prodrug, or polymorph
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delivergd imgither a pulsatile or continuous manner. These systems include but are not limited to:
films with modafinil, or a salt, derivative, prodrug, or polymorph thereof,, or nanoparticles
containing the sarne, in a polymer matrix (monolithic devices); systems in which modafinil, or a
salt, derivative, prodrug, or polymorph thereof,, or nanoparticles containing the same, is contained
by zipoiymer (reservoir devices); polymeric colloidal particles or microencapsulates
(micro;ﬁarticles, microspheres or nanoparticles) in the form of reservoir and matrix devices;
systems in which modafinil, or a salt, derivative, prodrug, or polymorph thereof, or nanoparticles

containing the same, is contained by a polymer which contains a hydrophilic and/or leachable

additive e.g., a second polymer, surfactant or plasticizer, etc. to give a porous device, or a device

in which the release of modafinil, or a salt, derivative, prodrug, or polymorph thereof, may be
osmotically controlled (both reservoir and matrix dcvicés); enteric coatings (ionizable and
dissolve at a suitable pH); (soluble) polymers with (covalently) attached pendent molecules of
modafinil, or a salt, derivative, prodrug, or polymorph thereof, and devices where release rate is
controlled dynamically: e.g., the osmotic pump.

The delivery mechanism of the pfesent invention can control the rate of release of
modafinil, or a salt, derivative, prodrug, or polymorph thereof. While some mechanisms will
release modafinil, or a salt, derivative, prodrug, or polymorph thereof, at a constant rate, others
will vary as a fanction of time depending on factors such as changing concentration gradients or
additive leaching leading to porosity, etc.

Polymers used in sustained release coatings are necessarily biocompatible, and ideally
biodegradable. Examples of both naturally occusring polymers such as Aquacoat® (FMC
Corporation, Food & Pharmaceutical Products Division, Philadelphia, USA) (ethylcellulose
mechanically spheronised to sub-micron sized, aqueous based, pseudo-latex dispersions), and
also synthetic polymers such as the Eudragit® (Rohm Pharma, Weiterstadt.) range of

poly(acrylate, methacrylate) copolymers are known in the art.

Reservoir Devices
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dlssolv%(.;@y(ye ﬁgfat,&h§§ate qf rg lecreases exponentially with time as the concentration
(activity) of the agent (i.e., the driving force for release) within the device decreases (i.e., first
order release). If, however, the active agent is in a saturated suspension, then the driving force for
release is kept constant until the device is no longer saturated. Alternatively the release-rate

kinetics may be desorption controlled, and a function of the square root of time.

Transport properties of coated tablets, may be enhanced compared to free-polymer films,

* due to the enclosed nature of the tablet core (permeant) which may enable the internal build-up of

an osmotic pressure which will then act to force the permeant out of the tablet.

The effect of de-ionized water on salt containing tablets coated in poly(ethylene glycol)
(PEG)-containing silicone elastomer, and also the effects of water on free films has been
investigated. The release of salt from the tablets was found to be a mixture of diffusion throngh
water filled pores, formed by hydration of the coating, and osmotic pumping. KCI transport
through films containing just 10% PEG was negligible, despite extensive swelling observed in
similar free films, indicating that porosity was necessary for the release of the KC1 which then
occurred by trans-pore diffusion. Coated salt tablets, shaped as disks, were found to swell in de-
ionized water and change shape to an oblate spheroid as a result of the build-up of internal
hydrostatic pressure: the change in shape providing a means to measure the force generated. As
might be expected, the osmotic force decreased with increasing levels of PEG content. The lower
PEG levels allowed water to be imbibed through the hydrated polymer, while the porosity
resulting from the coating dissolving at higher levels of PEG content (20 to 40%}) allow the
pressure to be relieved by the flow of KCL

Methods and equations have been developed, which by monitoring (independently) the
release of two different salts (e.g., KCI and NaCl) allowed the calculation of the relative

magnitudes that both osmotic pumping and trans-pore diffusion contributed fo the release of salt
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Monolithic Devices (Matrix Devices)

Monolithic (matrix) devices may be used for controlling the release of a drug. This is
possibly because they are relatively easy to fabricate compared to reservoir devices, and the
danger of an accidental high dosage that could result from the rupture of the membrane of a
reservoir device is not present. In such a device, the active agent is present as a dispersion within
the polymer matrix, and they are typically formed by the compression of a polymer/drug mixture
or by dissolution or melting. The dosage release properties of monolithic devices may be
dependent upon the solubility of the drug in the polymer matrix or, in the case of porous
matrixes, the solubility in the sink solution within the particle's pore network, and also the
tortuosity of the network (to a greater extent than the permeability of the film), dependent on
whether the drug is dispersed in the polymer or dissolved in the polymer. For low loadings of
drug (0 to 5% W/V), the drug will be released by a solution-diffusion mechanism (in the absence
of pores). At higher loadings (5 to 10% W/V), the release mechanism will be complicated by the
presence of cavities formed near the surface of the device as the drug is lost: such cavities fill
with fluid from the environment increasing the rate of release of the drug.

It is common to add a plasticizer (e.g., a poly(ethylene glycol)), a surfactant, or adjuvant
(i.e., an ingredient which increases effectiveness), to matrix devices (and reservoir devices) as a
means to cnhance the permeability (although, in contrast, plasticizers may be fugitive, and simply
serve to aid film formation and, hence, decrease permeability - a property normally more
desirable in polymer paint coatings). It was noted that the leaching of PEG increased the
permeability of (ethyl cellulose) films linearly as a function of PEG loading by increasing the
porosity, however, the films retained their barrier properties ,ﬁnot permitting the transport of
electrolyte. It was deduced that the enhancement of their permeability was as a result of the
effective decrease in thickness caused by the PEG leaching. This was evidenced from plots of the

cumulative permeant flux per unit area as a function of time and film reciprocal thickness at a
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and rec@ftdcalfivm Bhckness, as expected for a (Fickian) solution-diffusion type transport
mechanism in a homogeneous membrane. Extl;apolation of the linear regions of the graphs to the
time axis gave positive intercepts on the time axis: the magnitude of which decreased towards
zero with decreasing film thickness. These changing lag times were attributed to the occurrence
of two diffusional flows during the early stages of the experiment (the flow of the drug and also
the flow of the PEG), and also to the more usual lag time during which the concentration of "
permeant in the film is building-up. Caffeine, when used as a permeant, showed negative lag
times. No explanation of this was forthcoming, but it was noted that caffeine exhibited a low
partition coefficient in the system, and that this was also a feature of aniline permeation through
bolyemylene films which showed a similar negative time lag.

The effects of added surfactants on (hydrophobic) matrix devices has been investigated. It
was thought that surfactant may increase the release rate of a drug by three possible mechanisms:
(i) increased solubilization, (ii) improved 'wettability' to the dissolution media, and (iii) pore
formation as a result of surfactant leaching. For the system studied {(Eudragit® RL 100 and RS
100 plasticized by sorbitol, ﬂﬁrbiprofen as the drug, and a range of surfactants) it was concluded
that improved wetting of the tablet led to only a partial improvement in drug release (implying
that the release was diffusion, rather than dissolution, controlled), although the effect was greater
for Eudragit® RS than Eudragit® RL, while the greatest influence on release was by those
surfactants that were more soluble due to the formation of disruptions in the matrix allowing the
dissolution medium access to within the matrix. This is of obvious relevance to a study of latex
films which might be suitable for pharmaceutical coatings, due to the ease with which a polymer
latex may be prepared with surfactant as opposed to surfactant-free. Differences were found -
between the two polymers with only the Eudragit® RS showing interactions between the
anionic/cationic surfactant and drug. This was ascribed to the differing levels of quaternary
ammonium ions on the polymer.

Composite devices consisting of a polymer/drug matrix coated in a polymer containing no
drug also exist. Such a device was constructed from aqueous Eudragit® lattices, and was found to
provide a continuous release by diffusion of the drug from the core through the shell. Similarly, a
polymer core containing the drug has been produced and coated with a shell that was eroded by
gastric fluid. The rate of release of the drug was found to be relatively linear (a function of the
rate limiting diffusion process through the shell) and inversely proportional to the shell thickness,

whereas the release from the core alone was found to decrease with time,
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Microspheres

Methods for the preparation of hollow microspheres have been described. Hollow
microspheres were formed by preparing a solution of ethanol/dichloromethane containing the
drug and polymer. On pouring into water, an emulsion is formed containing the dispersed
polymer/drug/solvent particles, by a coacervation-type process from which the ethanol rapidly
diffused precipitating polymer at the surface of the droplet to give a hard-shelled particle
enclosing the drug dissolved in the dichloromethane. A gas phase of dichloromethane was then
generated within the particle which, after diffusing through the shell, was observed to bubble to
the surface of the aqueous phase. The hollow sphere, at reduced pressure, then filled with water
which could be removed by a period of drying. No drug was found in the water. Highly porous
matrix-type microspheres have also been described. The matrix-type microspheres were prepared
by dissolving the drug and polymer in ethanol. On addition to water, the ethanol diffused from
the emulsion droplets to leave a highly porous particle. A suggested use of the microspheres was

as floating drug delivery devices for use in the stomach,

Pendent devices

A means of attaching a range of drugs such as analgesics and antidepressants, etc., by
means of an ester linkage to poly(acrylate) ester latex particles prepared by aquéous emulsion
polymerization has been developed. These lattices, when passed through an ion exchange resin
such that the polymer end groups were converted to their strong acid form, could self-catalyze the
release of the drug by hydrolysis of the ester link.

Drugs have been attached to polymers, and also monomers have been synthesized with a
pendent drug attached. Dosage forms have been prepared in which the drug is bound to a
biocompatible polyrmer by a labile chemical bond e.g., polyanhydrides prepared from a
substituted anhydride (itself prepared by reacting an acid chloride with the drug: methacryloyl
chloride and the sodium salt of methoxy benzoic acid) were used to form a matrix with a second
polymer (Eudragit® RL) which released the drug on hydrolysis in gastric fluid. The use of
polymeric Schiff bases suitable for use as carriers of pharmaceutical amines has also been

described.

Enteric films
Enteric coatings consist of pH sensitive polymers. Typically the polymers are
carboxylated and interact very little with water at low pH, while at high pH the polymers ionize
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causing swelling or dissolving of the polymer. Coatings can therefore be designed to remain
intact in the acidic environment of the siomach, protecting either the drug from this environment

or the stomach from the drug, but to dissolve in the more alkaline environment of the intestine.

Osmotically controlled devices

The osmotic pump is similar to a reservoir device but contains an osmotic agent (e.g., the
actjve agent in salt form) which acts to imbibe water from the surrounding medium via a semi-
permeable membrane. Such a device, éélled an elementary osmotic pump, has been described.
Pressure is generated within the device which forces the active agent out of the device via an
orifice of a size designed to minimize solute diffusion, while preventing the build-up of a
hydrostatic pressure head which can have the effect of decreasing the osmotic pressure and
changing the dimensions of the device. While the internal volume of the device remains constant,
and there is an excess of solid or saturated solution in the device, then the release rate remains

constant delivering a volume equal to the volume of solvent uptake.

Electrically stimulated release devices
Monolithic devices have been prepared using polyelectrolyte gels which swell when, for
example; an external electrical stimulus is applied causing a change in pH. The release may be

modulated by changes in the applied current to produce a constant or pulsatile release profile.

Hydrogels
In addition to their use in drug matrices, hydrogels find use in a number of biomedical

applications such as, for example, soft contact lenses, and various soft implants, and the like.

Methods of Using Modified Release Compositions Comprising Modafinil

According to another aspect of the present invention, there is provided a method for
treating a patient suffering from disease states, symptoms, syndromes, and conditions of the CNS
comprising the step of administering a therapeutically effective amount of the composition of the
present invention in solid oral dosage form. Advantages of the method of the present invention
include a reduction in the dosing frequency required by conventional multiple IR dosage regimes
while still maintaining the benefits derived from a pulsatile plasma profile or eliminating or
minimizing the variations in plasma concentration levels. This reduced dosing frequency is

advantageous in terms of patient compliance and the reduction in dosage frequency made
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possible by the method of the present invention would contribute to controlling health care costs
by reducing the amount of time spent by health care workers on the administration of modafinil.

In the following examples, all percentages are weight by weight unless otherwise stated.
The term "purified water" as used throughout the Examples refers to water that has been purified
by passing it through a water filtration system. It is to be understood that the examples are for
illustrative purposes only, and should not be interpreted as restricting the spirit and breadth of the
invention as defined by the scope of the claims that follow.

Several exemplary nanoparticulate modafinil tablet formulations are given below. These
examples are not intended to limit the claims in any respect, but rather to provide exemplary tablet
formulations of nanoparticulate modafinil that can be utilized in the methods of the invention.

Such exemplary tablets can also comprise a coating agent.

Formulation #1
Exemplary Nanoparticulate
Modafinil Tablet Formulation #1
Component T g/Kg
Nanoparticulate Modafinil " [ about 40 to about 500
Hypromellose, USP about 10 to about 70
Docusate Sodium, USP about 1 to about 10
Sucrose, NF about 100 to about 500
Sodium Lauryl Sulfate, NF about 1 to about 40
Lacto.se Monohydrate, NF about 50 to about 400
Silicified Microcrystalline Cellulose | about 50 to about 300
Crospovidone, NF about 20 to about 300
Magnesium Stearate, NF about 0.5 to about 5

Formulation #2

Exemplary Nanoparticulate

Modafinil Tablet Formulation #2

Component o/Kg

Nanoparticulate Modafinil about 100 to about 300
Hypromellose, USP about 30 to about 50
Docusate Sodium, USP about 0.5 to about 10
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Sucrose, NF about 100 to about 360
Sodium Lauryl Sulfate, NF about 1 to about 30
Lactose Monohydrate, NF about 100 to about 300
Silicified Microcrystalline Cellulose | about 50 to about 200

{ Crospovidone, NF about 50 to about 200
Magnesiom Stearate, NI about 0.5 to about 5

Formulation #3

Exemplary Nanoparticulate

" Modafinil Tablet Formulation #3
Component G/Kg
Nanoparticulate Modafinil About 200 to about 225
Hypromellose, USP About 42 to about 46
Docusate Sodium, USP About 2 to about 6
Sucrose, NF About 200 to about 225
Sodium Lauryl Sulfate, NF About 12 to about 18
Lactose Monohydrate, NF About 200 to about 205
Silicified Microcrystalline Cellulose | About 130 to about 135
Crospovidone, NF About 112 to about 118
Magnesium Stearate, NF About 0.5 to about 3

Formulation #4

Exemplary Nanoparticulate
Modafinil Tablet Formulation #4
Component g¢/Kg
Nanoparticulate Modafinil about 119 to about 224
Hypromeliose, USP about 42 to about 46

Docusate Sodium, USP

about 2 to about 6

Sucrose, NF

about 119 to about 224

Sodium Lauryl Sulfate, NF

about 12 to about 18

Lactose Monohydrate, NF

about 119 to about 224
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Silicified Microcrystalline Cellulose | about 129 to about 134

Crospdvidone, NF about 112 to about 118

Magnesium Stearate, NF about 0.5 to about 3

The invention provides a method of increasing bioavatlability of a modafinil, or a salt, or
an enantiomer, or a prodrug, or a polymorph, or derivative thereof, in a subject. Such a method
comprises orally administering or injecting intravenously to a subject an effective amount of a
composition comprising a nanoparticulate modafinil. The nanoparticulate modafinil composition,
in accordance with standard pharmacokinetic practice, would typically have a bioavailability that

is about 50% greater than a conventional dosage form, about 40% greater, about 30% greater,

- about 20% or about 10% greater.

- The compositions of the invention are useful in the treatment of nervous system
conditions, or diseases, or syndromes, or their symptoms. The invention relates to nanoparticulate
modafinil, its enantiomers such as armodafinil {the single r-isomer of modafinil), polymorphs, and
adrafinil pharmaceutical compositions, hereafter referred to as modafinil compositions.

It will be apparent to those skilled in the art that various modifications and variations can
be made in the methods and compositions of the present inventions without departing from the
spirit or scopé of the invention, Thus, it is intended that the present invention cover the
modification and variations of the invention provided they come within the scope of the appended
claims and their equivalents.

The following examples are given to illustrate the present invention. It should be
understood, however, that the invention is not to be limited to the specific conditions or details
described in these examples. Throughout the specification, any and all references to a publicly

available document, including a U.S. Patent, are specifically incorporated by reference.

Example 1
This example demonstrates the preparation of compositions comprising nanoparticulate

modafinil compositions, ora salt, or an enantiomer, or a prodrug, or a polymorph, or derivative
thereof.

Four different formulations with multiple samples, detailed in Table 1, Column 3, were
synthesized and evaluated. The first formulation ( 1) comprising modafinil was milled in the 10
ml chamber of a NanoMill® 0.01 (NanoMill Systems, King of Prussia, PA; see e.g., U.S, Patent
No. 6,431,478) along with 500 micron PolyMill® attrition media (Dow Chemical Co.), at a media
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load of about 89%. The Formulation Number 1 was milled at a speed of 2500 RPM for 60
minutes. Formulations 2;4 comprising modafinil were milled in the 50 ml chamber with ‘smooth
agitator’ of a NanoMill® 0.01 (NanoMill Systems, King of Prussia, PA; see e.g., U.S, Patent No.
6.431,478) along with 500 micron PolyMi11® attrition media (Dow Chemical Co.), at a media load
of about 89%. The Formulation Numbers 2-4 were milled at a speed of 1600 RPM for 120
minutes.

Following milling, the modafinil particles were evaluated using a Lecia DM5000B
microscope and [ecia CTR 5000 light source (Laboratory Instruments & Suppiles (1) Ltd.
Ashbourne CO Meath ROI). Observations are presented in Table 1, Column 4. Successful
formulations, as determined by microscopy observation, are noted in Column 5. Additionally or
alternatively, the particle size of the milled modafinil particles may be measured, using deionized,
distilied water and a particle size analyzer, such as a Horbia LA910 particle size analyzer. After
particle size analysis, a “successful composition,” may define formulations in which the initial
mean and/or D50 milled modafinil particle size is less than about 2000 nm. Particles may
additionally be analyzed before and after a 60 second sonication.

TABLE 1
Formulation | Number Formulation Microscopy observation Figure | Successiul
Number of formulation
Samples
1 2 Modafinil, 5% w/w; There were no signs of 1,2 YES
Hydroxypropyl flocculation or crystal
methylcellulose, growth. Brownian motion
1.25%w/iw; was evident and nano-
Docusate Sodium, particulates were present
0.05%w/w; and along with a number of
Deionized Water, | unmilled drug crystals. The
93.7%wiw sample was difficult to
photograph due to a large
depth of view.
2 1 Modafinil, Brownian motion was 3 YES
10%w/w; Plasdone | present with nanoparticulates
S-630 (Povidone), | clearly visible, no gellation
2.5%w/w; Docusate | or flocculation was present.
Sodium, 0.1%wiw;
and Deionized
Water, 87.4%wiw
3 2 Modafinil, The sample for the 4.5 YES
10%wiw; microscopy shows that
Hydroxypropyl nanoparticulates are present.
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cellulose - super
low viscosity
(HPC-SL),
2.5%w/w; Docusate
Sodium, 0.1%w/w;
and Deionized
Water, 87.4%w/iw

Brownian motion is also
visible with no signs of
flocculation or gelation.

Modafinil,
10%w/w: Plasdone
K29-32 (Povidone),
2.5%wiw; Sodinm.
Lauryl Sulphate,
0.1%w/w; and
Deionized Water,
R7.4%wiw

The sample for the 6,7
microscopy shows that
nanoparticulates are present.
Brownian motion is also
visible with no signs of
flocculation or gelation taken
place.

YES

sonication is set out in Table 2A.

* in some of the micrographs are what appear to be partially unmilled drug particles.

was carried out on a Horbia LA910 particle size analyzer. Particle size data pre and post

TABLE 2A

Sizing parameter Value without Value following 60
_sonication (nm) sec sonication (nm)

Mean 207 228

D50 200 219

D90 273 295

D93 300 329

Median 200 219

Mode 206 212

Systems, King of Prussia, PA; see e.g., U.S, Patent No. 6,431,478) along with 500 micron
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In the accompanying figures, the nanoparticulates of the invention appear as grey or black

spots distributed across the field of view, while the larger bright (white) shapes which can be seen

The following mixture was milled under the same conditions as Formula 1 above (attrition media
_ PolyMill 500, 89% media load): Modafinil 10%w/w; Pharmacoat 603 (HPMC) 2%w/w; docusate

sodium; 0.1%w/w; deionised water 87.9%w/w. Particle size analysis of the resulting composition

Four additional formulations, detailed in Table 2B, are synthesized and evaluated. The
first formulation { 5) comprising is miiled in the 10 ml chamber of a NanoMill® 0.01 (NanoMill
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PolyMill@ attrition media (Dow Chemical Co.), at a media load of about 89%. The Formulation
Number 5 is milled at a speed of 2500 RPM for 60 minutes. Formulations 6-8 are milled in the
50 ml chamber with ‘smooth agitator’ of a NanoMill® 0.01 (NanoMiil Systems, King of Prussia,
PA; see e.g., U.S, Patent No. 6,431,478) along with 500 micron PolyMill® attrition media (Dow
Chemical Co.), at a media load of about 89%. The Formulation Numbers 6-8 are milled at a
speed of 1600 RPM for 120 minutes.

Following milling, the modafinil particles are evaluated using a Lecia DM5000B
microscope and Lecia CTR 5000 light source (Laboratory Instruments & Suppiles (I) Ltd.
Ashbourne CO Meath ROI). Additionally or alternatively, the particle size of the milled
modafinil particles may be measured, using deionized, distilled water And a particle size analyzer,
such as a Horbia LA910 particle size analyzer. After particle size analysis, a “successful
composition,” may define formulations in which the initial mean and/or D30 milled modafinil
particle size is fess than about 2000 nm. Particles may additionally be analyzed before and after a

60 second sonication.

TABLE 2B

Formulation Formulation
Number
5 Nanoparticle Modafinil, 3.5%w/w;
Coarse Modafintl (>240 microns},
1.2%w/w;

Hydroxypropyl methylcellulose, 1.25%w/w;
Docusate Sodium, 0.05%w/w; and
Detonized Water, 94.0%w/w
6 Nanoparticle Modafinil, 3.5%w/w; -

Coarse Modafinil (>240 microns),
1.2%w/w;

Plasdone S-630 (Povidone), 2.5%w/w;
Docusate Sodivm, 0.1%w/w: and Deionized
Water, 92.7%w/w
7 Nanoparticle Modafinil, 3.5%w/w;

Coarse Modafinil (>240 microns),
1.2%wiw;

Hydroxypropyl cellulose - super low
viscosity (HPC-SL), 2.5%w/w; Docusate
Sodium, 0.1%w/w; and Deionized Water,

- 92.7%wiw
8 Nanoparticle Modafinil, 3.5%w/w;
Coarse Modafinil (>240 microns),
1.2%wiiw;
Plasdone K29-32 (Povidone), 2.5%w/w;
Sodium Lauryl Sulphate, 0.1%w/w; and
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Deionized Water, 92.7%w/w

Example 2
A 100 mg/ml modafinil dispersion was prepared according to the following formulation:
5 TABLE 3

Component Amount (% w/w)

Modafiml* 10.09

Pharmacoat 603 (HPMC) 3.98

Docusate sodium 0.02

Deionised water - 8591

* amount of active ingredient adjusted for purity to achieve 100 mg/ml
The equipment used was as per Example 1, the process conditions being mill speed of
2400rpm, for a total mill time of 90min.
10
Particle size analysis — Stability

Ty = particle size measured after # days after preparation of dispersion, i.e. T, = particle
size measurements taken after 1 day, etc; To = particle size as measured on the day of
15  manufacture. All particle size figures are in nm. Sonication: sample sonicated for 60sec prior to
particle amalysis yes (Y)/no (N). Conditions: S; =35°C; Sy =25°C and 60% relative humidity;
and S = 40°C and 75% relative humidity. |
TABLE 4

Conditions Mean D30 DY0 Do5 Mode Median Sonicatio

n

To Ambient 214 202 292 333 207 202 N
228 216 309 350 211 215 Y

T Si 241 227 323 368 214 227 N
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268 259 364 403 272 259

Y
S, 245 230 326 375 215 230 N

271~ 261 371 415 273 261 Y

Ss 237 208 334 414 209 208 N

291 265 391 464 273 265 Y

Ts S 201 194 262 291 187 194 N
204 198 260 288 188 198 Y

S, 230 215 312 361 210 215 N

246 231 331 382 215 231 Y

S; 209 386 208 209 N

261 469 254 261 Y

Ty S, 232 216 313 360 211 216 N
214 198 304 358 186 195 Y

S, 252 231 341 410 215 231 N

390 208 357 578 208 208 Y

S3 | N

Y

Tia Sy 226 209 326 386 209 209 N
272 263 373 417 273 263 Y

S, 563 213 406 2831 209 213 N

841 269 1053 5453 246 269 Y

S 2035 286 7725 10775 246 286 N

2353 316 8276 10724 275 316 Y

Tas St 225 204 324 386 206 204 N
227 265 380 430 274 265 Y

Sz 1098 267 3121 7443 245 267 N

1445 292 5435 8801 276 292 Y

S; 4629 336 12153 21518 276 336 N

Y

3834 361 11393 15509 278 381
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Example 3
The purpose of this example is to determine the pharmacokinetics of modafinil when

administered orally as 200 mg NanoCrystalTM dispersions and as 200 mg Provigil® to fasted
male beagle dogs.

This study was a single dose two way crossover study conducted in 6 beagle dogs. There
was at least a 7 day washout between each treatment period. The test formulation was modafinil
Nanocrystal® (100 mg/g) (10%w/w) NCD (Batch No: TESR-1148-009). The reference
formulation was modafinil tablets (Provigil®) (Batch No: BN S5E39).

Blood samples were collected before dosing and at 15 minutes (+5 minutes), 30 minutes
(+5 minutes), 45 minutes (5 minutes), 1 hour (+5 minutes), 1.25 hours (+5 minutes), 1.5 (=5
minutes), 1.75 hours (+5 minutes), 2 hours (+5 minutes), 3 hours (+10 minutes), 4 hours (+10
minutes), 6 hours (+10 minutes) and 12 hours (10 minutes) after dosing. On Study Day 0,
following an overnight fast (14-18 hrs), each animal received 200mg modafinil administered as
2¢ NanoCrystal TM dispersion by oral gavage. On Study Day 8, following an overnight fast (14-
18 hrs), each animal received 200 mg modafinil administered as Provigil tablets by oral

administration.

Modafinil was measured in dog plasma samples by a validated LC MS/MS method

" incorporating a liquid-liquid extraction method by BioClin Research Laboratories. The limit of

quantitation of the modafinil plasma assay was 100ng/mL (assay range 100-5000ng/mL).

The pharmacokinetic evaluation was conducted by PK Pharma Innovations Limited. The
pharmacokinetic parameters were calculated using WinNonlin™, Version 4.0.1 (Pharsight
Corporation, USA).

The following pharmacokinetic parameters were derived from the plasma concentrations
versus time data for modafinil, using non—compartmeﬁt_al methedology:-

—  AUC;s¢ (AUCq) - Area under the curve from time of dosing extrapolated to infinity as
AUCq: + Cis/ lambda z, where AUCy. is the area under the curve from time of dosing
to the last evaluable concentration, Cp is the last evaluable plasma concentration and
lambda z is the elimination rate constant associated with the terminal portion of the
curve.

—  AUCus (AUCq.) - Area under the curve from the time of dosing to the time of the last
quantifiable concentration calculated using the linear trapezoidal rule where AUC (ti-t)
= 8t * (cptcy )2,

—  Maximum plasma concentration (Cmax) and its corresponding time (tne) were recorded
from the observed plasma concentration-time profiles.

— Relative bioavailability of the test treatment (Trt A) to the reference (Trt B) based on
AUC (test/reference and expressed as a percentage).

— Half Life (ty,) was calculated as In2/ Lambda z.
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ffgqc ge)laty(vg @ijabp]@mand the relative Cmax of the test, NéD dispersion was
129+47% and 140+74% compared to that of the reference, Provigil tablet respectively. The
extent of absorption as determined by AUC was 35.8+11.3ug/mL.h and 27.548.5ug/mL.h

following administration of the NCD dispersion and the Provigil tablets respectively.

The

maximum concentration determined was 8.7+2.2ug/mL and 7.4+3.5ug/mL following

administration of the NCD dispersion and the Provigil tablets respectively.
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25

30

dosed by oral gavage n6 Trt 2 200mg Provigil (r)

tabl ets dosed by oral adm nistration n6 Rel ative

Bi oavailability (% CV% (Based on AUC) 128.64947.123*
WO 3@s/m0887Rel ati ve Bioavailability (% CV% BasedT@f2007/073336

AUCasi 134.62638.630 28.7 _ WO

2908 90887 5PCTI US2007] 073335, Rt 6 Gl 401SW3%e
administration of both the test and reference formulations.

In conclusion, the oral gavage administration of 200mg Modafinil Nanocrystal (100 mg/g)
(10%w/w) NCD resulted in a mean 29% increase in the extent and a mean 40% increase in the
rate of absorption of modafinil compared with the oral administration of 200mg Modafinil in the

form of Provigil tablets.

It will be apparent to those skilled in the art that various modifications and variations can
be made in the methods and compositions of the present inventions without departing from the
spirit or scope of the invention. Thus, it is intended that the present invention cover the
modification and variations of the inventions provided they come within the scope of the

appended claims and their equivalents.

The terms and expressions which have been employed are used as terms of descriptions
and not of limitation, and there is no intention that in the use of such terms and expressions of
excluding any equivalents of the features shown and described or portions thereof, but it is
recognized that various modifications are possible within the scope of the invention. Thus, it
should be understood that although the present invention has been illustrated by specific
embodiments and optional features, modification and/or variation of the concepts herein disclosed
may be resorted to by those skilled in the art, and that such modifications and variations are

considered to be within the scope on this invention.

In addition, where features or aspects of the invention are described in terms of Markush
group or other grouping of alternatives, those skilled in the art will recognized that the invention
is also thereby described in terms of any individual member or subgroup of members of the

Markush group or other group.

Also, unless indicated to the contrary, where various numerical values are provided for
embodiments, additional embodiments are described by taking any 2 different values as the

endpoints of a range. Such ranges are also within the scope of the described invention.

All references, patents, and/or applications cited in the specification are incorporated by
references in their entireties, including any tables and figures, to the same extent as if each

reference had been incorporated by the reference in its entirety individually.
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AUG nf (ug/mLh) 37.09511.075 28.8679. 150* CV% 29. 9
31.7 AUCKst (ug/mi-h) 35.82111.328 27.4948. 533 CV%
31.6 31.0 Cmex (ug/nl) 8.6502.245 7.4113.534 CV% 25. 9

WO%KGSZ)OE;Q%X ( h) 1.9170.719 2.1670. 665 PCT/US2007/073336
WHAT IS CLAIMED IS:
1. A stable nanoparticulate composition comprising: (A) particles comprising modfinil,

or a salt, derivative, prodrug, or polymorph thereof, said particles having an effective average

particle size of less than about 2000 nm in diameter; and (B) at least one surface stabilizer.

2. The composition of claim 1, wherein said particles are in a crystaliine phase, an

amorphous phase, a semi-crystalline phase, a semi amorphous phase, or a mixture thereof.

3. The composition of claim 1 further comprising one or more pharmaceutically

acceptable excipients, carriers, or a combination thereof.

4. The composition of claim 1, wherein the surface stabilizer is selected from the group
consisting of a non-ionic surface stabilizer, an anionic surface stabilizer, a cationic surface

stabilizer, a zwitterionic surface stabilizer, and an ionic surface stabilizer.

3. The composition of claim 1, wherein the composition comprises:

‘ (a)  about 40 to about 500 g/kg modfinil;
(b) about 10 to about 70 g/kg hypromellose;
{c) about 1 to about 10 g/kg docusate sodiam;
(d) about 100 to about 500 g/kg sucrose;
(e) about 1 to about 40 g/kg sodinm lauryl sulfate;
63 about 50 to about 400 g/kg lactose monohydrate;
(2) about 50 to about 300 gfkg silicified microcrystalline cellulose;
(h)  about 20 to about 300 g/kg crospoﬁdone; and

{1 about 0.5 to about 5 g/kg magnesium stearate.
6. The composition of claim 5, further comprising a coating agent.
7. The composition of claim 1, wherein the composition comprises:

(a) about 100 to about 300 g/kg modfinil;

()  about 30 to about 50 g/kg hypromellose;

(c) about 0.5 to about 10 g/kg docusate sodium;

(d)  about 100 to about 300 g/kg sucrose;

&) about 1 to about 30 g/kg sodium lauryl sulfate;

§3) about 100 to about 300 g/kg lactose monohydrate;
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CV% 37.5 30.7 Median 2.00 1.88 Range 0.75-3.00
1.50-3.00 Thalf (h) 1.6160.483 1.9330.709* CV% 29.9
36.7 Dosed as 2g NCD *n5 The treatnents

ered in this study were as foll ows:pdrhid2odt/073336

woRftHdok

%8@ fi/%dafl nil Nanocrystal (r) (100 ng/g) (10%V w)
NCDt dosed by oral gavage (adm ni stered as 2g of NCD)
(test)grt aaout sa mumaﬂ/g/gg bifigified mmr@qrsstﬂb%@ﬂsk?se

Corl edbb ghibe0tcepb L ERRE BT AnETE €0 5T €

m nut qg), %%&@rﬂtaub@ﬁs(gﬁknmagneeﬁmteéﬁtm nutes (5
m nutes), 1 hour (5 mnutes) 1.25 hours (5 m nutes),

1.5 (5 minutes), 1.75 hours (5 mnutes), 2 hours (5

nf'h%%%ﬁl?)%ﬁﬁ(?n Dofis A HGdt Qbﬂlﬁ-?skng £odAhY Soehil O

The composition of claim 1, wherein the composition comprises:
(a) about 200 to about 225 g/kg modfinil;
(b)  about 42 to about 46 g/kg hypromellose;
(c) about 2 to about 6 g/kg docusate sodivm;
@ - about 200 to about 225 g/kg sucrose;
(e) about 12 to about 18 g/kg sodium lauryl sulfate;
§3) )- about 200 to about 205 g/kg lactose monohydrate;
(z)  about 130 to about 135 g/kg silicified microcrystalline cellulose;
th) about 112 to about 118 g/kg crospovidone; and

(@) about 0.5 to about 3 g/kg magnesium stearate.
The composition of claim 9, further comprising a coating agent.

The composition of claim 1, wherein the composition comprises:

(a) about 119 to about 224 g/kg modfinil;
(b) about 42 to about 46 g/kg hypromellose;
(c) | about 2 to about 6 g/fkg docusate sodium;
(d) about 119 to about 224 g/kg sucrose;
(® about 12 to about 18 g/kg sodjum lauryl sulfate;

() about 119 to about 224 g/kg lactose monohydrate;

() about 129 to about 134 g/kg silicified microcrystalline cellulose;
(h) about 112 to about 118 g/kg crospovidone; and

(1) about 0.3 to about 3 g/kg magnesium stearate.

The composition of claim 11, further comprising a coating agent.
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m nutes), 6 hours (10 m nutes) and 12 hours (10

m nut es) post-dosi ng. Modafinil was neasured
in dog plasma sanples by a validated LC M5/ MS net hod
i ncorporating a liquid - liquid extraction method.

13. Thend dofpbsi@dn &@ﬁnﬁ i ta@Hz‘tl&ﬁllg’EoﬁlﬁﬁxﬂM@f)ﬂ bk adfe PbraysuiRds
assgg was 100n assay range 100- SOOOng/nL The

usefil &gr an@vebm@awgrtrpaawmpf Jisoasrcptatesesyppioms VBemes At t he
ReL S 12947% and 14074% conpar ed
Cmm%%§§ at oPgﬂae ref ren e, )PrOV|g|I t abl et
respectively. The extent of absorption as determ ned
14. ]? OT@ c\ﬂm\%gs%%%fﬁf%ﬂa} :IJ’ :i/arglkl ngi D 101%{&9%%81 %%éee%u%hlcglnc ntains
modfifig oy @u cﬁﬁﬂtaﬁv&tﬁr@hﬁg bels:ﬂ)ﬁmirphlﬁlaxyof shlivbre 20voirebeinggmlosed

concentration dete 8. 72 2uglm, . and. .
by a 4RGP ﬁ@efﬂamnswf% s A pOHBORS iloseiggrictes.thus
geneﬂhﬁ%ﬁ%ﬁh@Wlﬁdﬁcfok&esaﬁrn%dﬁﬁil Jor b adl, @érFati@SHOGE \08 blymoryiD
2008/ 008879PCT/ US2007/ 073336 The nedian tine to
therep gelipf paid Raridefeent r at i on was approxi mately 2h
foll owi ng adm ni stration of both the test and
reference fornul ations. In conclusion, the ora
15, gaVlsgenpdsition dtchan | owhatin 260 rgerhpid i thiticomprirse fyesmalic
flOO my/g) (10%vw) NCD resulted in a nmean 29%
M ncrease in the extent and a nean 40% i ncrease in the
- S rate of absorption of nodafinil conpared with the
or al adn1n|strat|on of 200 fini).in thg f orm of

Vbd
16. Py BUHGIoN of BEPIRS 1 composfion i PR oh bR AP S

complnk @€ nlofiAiNSr Akalt, dhiRhtive %rb&ﬁ@ oﬂ'ﬁ(djnﬁcbrﬁlﬂfhbﬁﬂﬁ wath ek least
variations can be made in the nethods and

one spefpgsotbilizenfer agferiphel tameaad pader gondifionondlicignt fpgugvidea
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nanofiEAGHH1 QoL SR g ol e SFRRF e e o pobmorpt
therebf) havning orefecive ﬂvqrm patidicsize af lessrihamabiowr 30G0am} wrikameter.
the inventions provided they come within the scope of
th [
17§ o ARGl B Ml AR AL B medicembitor
prevcmsﬂgi arléortreating dpbasd etgies, isptptoms, sgmvdomest andfeonditrng off thoeentral
theﬁgqés no intention that in the use of such
nmv?gﬁﬁﬁm% dypressi ons of 15 excluding any equival ents
of the features shown and described or portions
18. t hambadnacdutital cempcsition ctn]gnis;u_]gci firtaompaneited active ingredient-

conte{lrﬁg%{)ﬁz{rﬁ %;I a%c?-%tl}%irs? ?r{%%li’tﬁscme%t mplt;]rllente (grflsgletlvséc o§(‘hdl€int contaaefnmg
partléﬂssi haetgin af leest PieRF Al coripoasits Qinpas paeeies whdreia infodfisl or a
speci fi c enbodi nents and gt onal featu

salt, %’df‘tﬁ‘iec%ff’ik&& o5 R BPTPY Hereqh IHHC BREIVE W@f@éﬁﬁ@@ﬁ?@éﬁ@n@ ofsaid

compdh&fid R8d CHB rid3€a hR8iPied RfbalcoRingl NRSMATISKiclch Rtk hiterial,
art, and t such nodifications and variations are

or bogtg susdribit d@rcemmsﬁlonefowvwng pra} ¢rbivery fpesubigcts fifligers the active
mgred%}ﬁeiﬁtalcgrﬁ?mmﬁ blmloa]ai %{jﬂhl‘ﬁhl‘aﬁal n%ﬁéreanﬁ %Eﬂéfn%le@srt a population of
aspects o Invention are described in terms of
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indicated to the contrary, where various nunerica
val ues are provided for enbodi nents, additiona
enbodi nents are descri bed by taking any 2 different
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also within the scope of the described invention. Al
ref erences, patents, and/or applications cited in the
speci fication are incorporafxd by references in
their entireties, including any tables and figures,
to the sane extent as if each 30 reference had been
i ncorporated by the reference in its entirety



WO 2008/ 008879PCT/ US2007/ 073336 WHAT | S CLAIMED | S:
A stabl e nanoparticul ate conposition conprising; (A
particles conprising nodfinil, or a salt, derivative,
prodng, or polynorph thereof, said particles having
an effective average particle size of |ess than about
2000 nmin dianeter, and (B) at |east one sur.face
© 19. Tht ednilosiien ofczanfm&w@@rﬁw@gmqowﬁowt CMRFiSE leaﬁ ﬁﬁh

i.d p edient.
moditatls At PEOLD PR YERENRE SaEEv Abcter

annrphous phase or a n1xture t hereof. 3. The

conposi ti gn of cl aj furt I,
0. R Rmetegr PoaRh bkl s PR bR 20 BindRie
relea SRFHAPInd aedshetea@bsequniliompoenposiptises a moflified eleasel
wherein the surface stabilizer is selected fromthe

compgpeitp consi sting of a non-ionic surface stabilizer,
-an anionic surface stabilizer, a cationic surface
stabilizer, a zwitterionic surface stabilizer, qd an
21. i oHiecospesitimet shiabl 8, Wherein U apye %%ﬁ%%‘??ﬁt%‘ﬁ%?”@f
¢§ wherein the conposition conprises: (a) about 40 to
erodabies it 500 g/ kg nodfinil; (b) about It) to about 70
g/ kg hypronel |l ose; (c) about 1 to about 10 g/kg

~docusat e, sodi uny . ( 00 t :
2. subhegsmpogition ﬁg%wqﬂ{w@gmggg}gmgﬁ u@ﬁ %ggﬁ%?ﬁﬁﬁryl

mﬂm§£}fate (f) . about 50 to about 400 g/kg | act ose

nonohydrate; (g) about 50 to about 300 g/kg

silicified mcrocrystalline cellulose; (h) about 20

to @& clands. (i) about 0.5 to
23 b%gpagéﬁfﬁgmgggnééﬁﬁ§?§¥tarate 6. The conposition of

claimb, further conprising a coating agent. 7.The

col iti n of,
24. g oftrapuiss My oG i Mg s bR Llinig
pmﬂﬁ&%ma@malwﬁﬁnhhmaabhma&&oggmgnhypm@helIose (c) about
0.5 to about 10 g/ kg docusate sodium (d) about 100
to about 300 g/ kg sucrose;
25. The dosage form of claim 23, wherein the active ingredient-containing particles are in

the form of mini-tablets and the capsule contains a mixture of said mini-tablets.

26. The dosage form of claim 23 in the form of tablet. ‘

27. The dosage form of claim 23 wherein the particles containing modafinil, or a salt, detivative,

prodrug, or polymorph thereof, are providéd in a rapidly dissolving dosage form.

28. The dosage form of claim 26 wherein the tablet is a fast-melt tablet.
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(e) about 1 to about 30 g/ kg sodiumlauryl sulfate,;
(f) about 100 to about 300 g/ kg | actose nonohydrate;
(g) about 50 to about 200 g/kg silicified
m crocrystalline cellulose; (h) about 50 to about 200
g/ kg crospovi done; and (Oabout 0.5 to about 5 g/kg

29. DRYPE Hekhptubit AR cBeQive Bmding otbepapbtiti@rfofin | Sinrthepmanufacture
further conprising a coati age 9..The co osi%hon

) nt . .
of a médieamahtfpriprevRMEEET i oF IR HBBE B S Y BRRB S LE € Ca)”
0 abaNtyapgg nodfinil; (b) about 42 to
cmﬂ?@%ﬁ%ﬂ%@gg%ﬁa hypr%nel?oéﬁ; (c) about 2 to about 6
g/ kg docusate sodium (d) about 200 to about 225 g/ kg

iti hout i § - i | R nden
s BTt B A Ay s sy

polyRBnehindratacasihgh paboofthd 80ve iogradiontin seipatignkg followinga time -
silicified mcrocrystalline cel lul L Gh) abouit,s
colex o b it0 98 R RDBUTTBRGST Sh e S, Oy Ypegd et

about 3 g/ kg magnesi um stearate. 10. The conposition
of claim9, further conprisi coat i, n ent. .
31. 11 THRTevRTEFEIFET YRS 9FaN¥ Pog ‘ﬁf@?ﬂ%ﬁ% ?gilh “?%229‘“{% wherein
. kL O GONRE e 8Sinil( @) about 119 to about 224
said SRR ko thePlhs(etT B hioGetindl 42 to about 46 g/ kg
hypronel | ose; (c) about 2 to about 6 g/ kg docusate

sodi U apoul Bls, 22 fdtiokeheSitE BB dalif) is
32. abgfb‘ft“rﬂﬂé&?%‘“’é‘g‘%{"%g‘é‘%%ﬁsodi um fauryl sul fate: (f)
the radoaiét of QAafiil. about 224 g/ kg | act ose nonohycirat e;

33. The dosage form according to any one of claims 23 to 28 wherein said modafinil is

the r-isomer of modafinil.

34. A pharmaceutical composition comprising paﬁicles"of modafinil, enantiomers,
polymorphs, hydrates, solvates, amorphous forms or mixtures thereof, wherein said particles
consist of é, first population of particlés and a second population of particles, wherein the ratio
of said first population of particles to said second population of particles is about 3:7 by
weight, wherein:
(@ said first population of particles comprises coarse particles having a diameter
greater than about 240 microns; and
(b) said second population of particles comprises coarse particles having a
diéxﬁeter less than about 240. microns, wherein said second population of particles

comprises nanoparticles having a diameter less than about 2000nm.

35. The composition according to claim 34 wherein said particles of modafinil,

enantiomers, polymorphs, hydrates, solvates, amorphous forms or mixtures thereof comprises

about 10% nanoparticles by weight.
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(g) about 129 to about 134 g/kg silicified
m crocrystalline cellulose; (h) about 112 to about
118 g/ kg crospovi done; and (i) about 0.5 to about 3
g/ kg magnesi um stearate. 12. The conposition of claim
11, further conprising a coating agent. 13. The

36. ?ﬁ%&?bsﬁtko%%p&idiﬁé it 35 Askih bOMpdrtigleseO ModifBil xgradiveners,
or nore active conpounds useful for the_ preventjon

 polyanghs, hpbatee stlvatés, anapngslogper @ hereairompasrs AR HERY

..and di tj.ons_of :al nervous system (CNS).
SOATQV@%Q%’%gﬁgﬂg?gﬁgﬁnnggﬁ%$h11 wherein said particles
contain a reservoir which contains nodfinil, or a

salt, derivatiye, prod or I .- ai
57. Fesehooniorserneineriscd by ta BN PRLR s BRLTm o s ol
orcapliich allows for water to be inbibed into said
particles, thus generating pressure which forces said
nodfinil, or-a salt, derivative, prodrug, or
35. POINIEBRsibNCIEG ing RHlai b 8aineh apfiiiod @ or mbs. The
conposition of clarm 14 wherein said reservoir
pharfnecetiial acceptgble exewieals: osnoti c agent. 16. A net hod of
preparing the conposition of claim1 conprising
contacting particles conprising said nodfinil, or a
39. saflhe cotpobivat hocerdingrto dining38 wherp &1 iproRpPr meve Phasmaceyiqeh
' at | east. one surface stabj|:. ‘ agRer) j
sccogie GRS LG EPOTTe L IR PR lBhusPaBRtLaf Sl
JubriBaHRO Piddfahts Gall ad1Brigd¥pmsi ti on conprising nodfinil, or a
salt, derivative, prodrug, or polynorph thereof, - -
having an effective average particle size of |ess
40. t haR APk o# ORI NN db R esHoRf B Birising Ihé. cotdpesitrh agording to any
conposition according to claim1 in the manufacture
one dfclaamp®Edipdament for preventing and/or treating
di sease states, synptons, syndromes, and conditions
of the central nervous system (CNS). 18. A | .
41. pharemeputitiasdccoding asilaingd fedwpeanpripigs ayofqdpin provided that

..component of active ingredi . aining particles
 said gyplpdgxtrip 540t Seger‘f%;d\séﬁglstg%%@% C%g%%%l Eg nt of active
hydrbREF8skilRRcy ARk RinNbdkgydadekiriosudfobutylbberednd naixtufeg thsreolone
of said conponents conprises particles wherein
nodfinil, or a salt, derivative, prodrug, or
4. PO RN hipBEEGH of cdam U REintactuRgsfadhelithmen dorat
| east one of said conponents further conprises a
impravidg 61 redinteisingdseavalbhdidRf modafifdldi f i ed rel ease matri x
material, or both, such that the conposition,
following oral delivery to a subject, deljvers the .
43. acUsyée thagmepdsiton of dtaira 4¢ orthe m turgypfpgpgiicagient for treating
mul ti nodal . manner, d erej . «h.east ' ive
neurgpeicel DR gARP e RO i raaisinf o ofRaRaaH iR
sleep bl b{n(éh eendhaivd, Bidl anrief ffl@@td_isveielamagglepja:ff wiakdfidness in
'size of |ess_than 20Q0 nn1|n£%|a§pt%requ %ﬁﬁbﬁﬁﬁg
patiegfsavith srposeise dayERte sioshiness assopgited il TGOl 4 AGIORS
hype%oﬁi\;\l}?, JvﬁerM%éia i dR ARG AP PORBIThise@URY 4 Beiont paffering frers said
I'n Ich nmodafinil, or a salt, derivative, prodrug,
disoer. pol ynor ph thereof, is the active ingredient. 20.
The conposition of claim 18, wherein the first
conponent conprises an i medi ate rel ease_conponent
44. andA pliarheesticabereneit secpuentising parpepeefioodafifpl prapdomers,
nodified rel ease co n . L b icles
POLBRT BTG e OO st g G EROP St eh g pricles
conf@lbot i SisefopalatioR bOshatles and 2@confilpepdativRof pariiddes, whereih Hie Ftio
18 wherein said conposition further conprises an
enhancer. 23. A dosage form conprising the
conposition of claim14. 24. The dosage form of
claim 23 cornm sing a blend of active
i ngredi ent -cont ai ni ng partiépes contained within a
hard gelatin or soft gelatin capsule. 25. The dosage
formof claim23, wherein the active



26. The dosage formof claim23 in the form of
tablet. 27. The dosage form of claim23 wherein the
particles containing nodafinil, or a salt,
derivative, prodrug, or polynorph thereof, are
. . . idies &Rl pshigtiod 66 1ds@¢ 4Bout 32Bby
of S#%g%{opgggatgorﬂfog?%#sq%Iyaz;(?%%é26 p\/\?]er ein Ptil%g tablet is a
weighgstheneimt t tablet. 29. Use of a therapeutically '
effective unt_of the. 0Sk L. | {4V 8 2 HAmeter
t h& mnﬁfdﬁﬁ?%‘ha&mg%@ép ﬁegggrr'gﬁgtm%% %rgmg%ag@‘gﬁsltﬁlégan d/ or
t r gRltbMBandibse asEmitakemd synpt oms, syndrones, and
condi tions of the cent{al. er vous %%SteQ§&§£ﬁ%ﬁn3Q-
Theb) c onfaisseeand poryfatien g RirUees GBI 85T T hed &
mo Ffafnkt@piésrs Ql.f 2kt SRAhicREs, GHRRI s8id SecanPitpd Rpendeaticles
pol ynmer coating for releasing a pulse of the active
| ngmadisemendpartislgs brvingte digmeter Bet el HGULMR: del ay of
about 6 to about 12 hours after adm nistration of
sai d conpositionto said patient. 31.The conposition
45, TRCORPbAGonts0coatiNg Dixirafd eheaicimsaid pariiclgsf modatingl, HRRLIGRESS,

30 wherein said nmodaf.i ni %0 i S rtrg&m;e- SQl Om%nigesg out 10%

POIYREPAH-iDFImRtes, 891Vatese POy I XER B e RG 16 any
nmm%h%k@§bﬂ%%ih¥7a and 29 wherein said nodafinil is the
-1 SONer o% nmodafinil. 33. The dosage form accordi ng
to any one of clains 23 to 28 wherein said nodafm |
46. 'tRe éonlgro%iﬁénsagg@ﬁingfo SR ak Wik dein s3id pAviBiBAGIREERN, Shtiomers,
conposition conprising particles of nodafini], .
polyeioepht,ihgdretes; solpadsy araviplivss foelpramistires isrephgagprises about 40%,

enoA00F RAOUS for e or . m thereof, wherein said -
50/%%{“’%("@9 g(?({r‘h?fl% At esé&?{e&é&. popul ation of particles

and a second popul ation of particles, wherein the

' f said fir: | ati.on. i . i de.
. oot b SRS B GRS e 7

tabldbBt @ptule. Wherein:  (a) said first popul ation of
particles conprises coarse particles having a
di aneter greater than about 240 mcrons; and (b)

48, 52 eé%@%ﬁﬁmp&whﬁg kiRl 44 FaHRHel EdnfSisia bR dra@fe COAr se
particles having a dianmeter |ess than about 240

pharmiacauticed aceoptahledxgipiraisd second popul ati on of particles
conpri ses nanoparticles having a dianeter |ess than
about 2000nm 35. The conposition according to claim 34

49. Whehetdingsition pabtding] teslaih 48odhafe inithe, ong rea morophafmaceutical

" polynorphs, hydrates, solvates J

acochiablp FRER Ot EPUBICL G B8 Puigiie FIBHE AR Sy Bapte

1mmﬁﬁhggﬁﬁmm,éﬁcoﬁhﬁggﬁﬂ@DSitiOn according to claim35
wherein said particles of nodafinil, enantioners,

pol ynor phs, hydrates, solvates, anorphous forns or
m . RidingA898onpRdeiort86rdin ®Ehan
Sa'oré@%&?%ﬁ%@g&ﬁ??@%ggg%gﬁﬁgfgh . %§7. %%g conposit?on g
one atdtamedhep 460 cl ai m 34 wherein the conposition is in
the formof a tablet or capsule. 38. The conposition
according to claim34 further conprising one or nore
51. phansesgtiticedccadngns ahiteldeiho canrising c@dodefthip provided that
_conposi tion accorg%ng to cIainnBS(Ehere in the one or
said gyledentria isagt sipcted ATombe BPR EIESTES pi ent s conpri ses
hyd RREp Ry IFRE & c RIAES, Betadliclodeiisulfehusiatiee gnambsyres thereof.
surPac¥ants, | ubricants, glidants, and col oring
agents. 40. An oral controlled rel ease dosage form
conprising the conposition according to any one of
clainms 34 to 36.
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41. The conposition according to claim34 further
conprising cyclodextrin provided that said
cycl odextrin is not selected fromthe group
consi sting of hydroxyl propyl betacycl odextri n,
t i gl i hehh@ére angmediccmeniefer imparvagf
52.ﬁ%ﬁﬁgégbgpsﬁkgoggﬁ%isition of claim4l in the
or mainainirdicarglabitypf modéfédrent for i nproving or
mai ntai ni ng bioavailability of nodafinil. 43. Use of
- the conposition of claim4l in the manufacture of a
53. DRMifeREenpositon of tleat §Ing theenanofagyic bt mpAiswenHTetitder

selected fromthe )up . consi st | f ive sl
e
apnemgﬁ%ﬁﬁea%gfﬁﬁ&né? LA fbRHer sléemﬁsameﬂmim@ﬁ{evﬂif@ﬁkﬁﬁﬁ%fs inj patients

patients with exce33|ve_dayt|nels1e§$iﬁﬁ§§h%§s%%%ghﬁd
with\mﬁqeﬁﬁlwalﬁﬁ@me%@ytﬂeﬁﬁéﬁopé‘%ﬁ’ﬁlﬂ PRI 8PS GITRT 4, erein

whetfils d%q{cﬁr?ém Rtto b adifinBEre@ €N Pikisit cuifeing ol spdtliseridr.
suftering fromsaid disorder. 44. A pharnaceutical

conposition conprising particles of nodafinil
enanti oners, polynorphs, hydrates, solvates,
anor phous . fornms or m xtures thereof, wherein said
particles consist of a first population of particles
and a second population of particles, wherein the
ratio of said first population of particles to said
second popul ation of particles is about 3:7 by
wei ght, wherein: " (a) said first population of -
particles conprises coarse particles having a
di aneter greater than about 220 m crons; and (b)
sai d second popul-ation of particles conprises coarse
particles having a dianmeter |ess than about 220 '
m crons, wherein said second popul ation of particles
conpri ses nanoparticles having a dianeter |ess than
about 2000nm 45. The conposition according to claim
44 wherein said particles of nodafinil, enantioners,
pol ynor phs, hydrates, solvates, anorphous forns or
m xtures thereof conprises about 10% nanoparticles by
- weight. 46. The conposition according to claim45
wherein said particles of nodafinil, enantioners,
pol ynor phs, hydrates, solvates, anpi phous forns or
m xtures thereof conprises about 40% 50% 60% 70%
or 80% nanoparticles by weight. 47. The conposition
according to claim44 wherein the conposition is in
the formof a tablet or capsule. 48. The conposition
according to claimd44 further conprising one or nore
pharmaceuti cal acceptabl e excipients.  49. The
.conposition according to claim48 where in the one or
nor e pharnmaceuti cal acceptabl e exci pients conprises
one or nore binders, diluents, disintegrants,:-
surfactants, lubricants, glidants, and coloring
agents. 50. An oral controlled rel ease dosage form
conprising the conposition according to any one of
claims 44 to 46. 51. The conposition according to
claim44 further conprising cyclodextrin provided
that said cyclodextrin is not selected fromthe group
consi sting of hydroxyl propyl betacycl odextri n,
bet acycl odextri nsul f obutyl et her, and m xtures thereof
52. Use of the conposition of claim51 in the
manuf acture of a nedi canent for inproving or
mai nt ai ni ng bi oavailability of nodafinil. 53. Use of
the conposition of claimb51 in the manufacture of a
medi canment treating neurol ogi cal based di sorder
selected fromthe group consisting of narcol epsy,
obstructive sl eep apnea/hypo&pea syndrone, shift
wor ker sl eep disorder, inprovenent of wakeful ness in
patients with excessive daytine sl eepiness associ at ed
wi th narc, ol epsy, and idiopathic hypersomia, wherein



