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processability, or preparation of pharmaceutical formulations. For example, needle-like
crystal forms or habits of APIs can cause aggregation, even in compositions where the
API is mixed with other substances, such that a non-uniform mixture is obtained.
Needle-like morphologies can also give rise to filtration problems (See e.g.,
Mirmehrabi et al. J. Pharm. Sci. Vol. 93, No. 7, pp. 1692-1700, 2004). It is also
desirable to increase the dissolution rate of API-containing pharmaceutical
compositions in water, increase the bioavailability of orally-administered compositions,
and provide a more rapid onset to therapeutic effect. It is also desirable to have a form

of the API which, when administered to a subject, reaches a peak plasma level faster,



and provide a nore rapid onset to therapeutic effect.

It is also desirable to have a formof the APl which,
wob@s/ 0z ni stered to a subject, reaches a peakCPUsSENE002782

| evel faster,has a |onger lasting therapeutic plasna

concentratij.on, and hi gher overall. exposure when

HeS floies A U ChS AP S AT RS it dpfiar QVFR exposure
WeRSRfparedkd @ytiivhiehtam RS i thé API aitdpllesdhBlgtkniont fofrat
subj ects with narcol epsy, is practically insoluble in

wat erModafinal pmAPT pesaldoxegt Sibjegtsiwifibaarcolepeyo & practicglly jnsoluble
e S 2 (kog daf.i nil i

bR TR BalCh TR e 530038 BipredchecB by he
sthetued @y:e, nodafinil exists as two isoners,

R-(-)-nodafinil and S (+).nodafinil. It would be

advant ageous to have pe 18 of nodafinil that have

i nproved properties, |In particular, as oral

formul ations. Specififally, |t is desirable to

identify inproved forhs podafinil that exhibit

chem cal and formstabilijty. It is also desirable to

i ncrease the dissg|utionjrate of API-cogai ni ng

phar maceut i cal _edrmpRsitfons\ixyr wa fnct ease the

bi oavail abi lit ni sterfd conpositions,

and provide a re rapid onsgt to therapeutic effect.

It is also des) o haveOa fornPof the APl which,

when admi ni sterethto a subject, reaches a fak plasma

| evel faster and/or has a |l onger |asting plasna
concentration and hi gher overall exposure at high

MB&SmiME 8 RhiATRSleS e Hoe RAHE YRikA 'SE(ﬁQBU t $hérbfdr&lendfakinil exists
inits presently-known form SUWAR THE | NVENTI ON
asttwh asomensy Roed-madefind andh §1(+potogatimiphl wowdd bordrantageays to have

modafini} c be..obt ai n . Whi o v
R S S s
folituldftdns. BpbeifcalBnitSs aésitabl 1o ideaent impryesit fofs of modafinil that
i ncl udi ng, but not limted to, FO| ynmor phs and sol vates

¢ 1

exhibitchemiicandly ingreased aguseus solubilitiesand: hodhehenaigal|apd Sopme

i D e e (oY L nil) |

S8 0 o By b R i L) PR,
armaveaticdl cedposiSonsiih avater, insiehsesht bivabatabilag of erally; in

SQ|Vat%é can. al so gxist as raceni,c, enanti oner.i ﬁ%&YItm

istegsd ComRORitiophERd PEFIHS hMEHIEBIGABEILO Hergnpytic ©
SRS MblE Y l?:ﬂite!agerm b tlﬁﬂ@lfllr’»@ﬁipl%m' AR Hhistetd®o RrGBREE reaches

I'nvention provides the follow ng nodafinil solvates:
acpeal ptesovarigvet Kdstar ahdior basay longdntastiag plasme conerntratien amd higher

cﬁz%ig;l?léeé(gﬁselgg a@%g@ gs}s %ﬁ‘%{q (ﬁgxlpggrea % gc?uefvﬁénqséren%tun{sno\f%?et Aﬁf]in its

presently-known form.

SUMMARY OF THE INVENTION

It has now been found that polymorphs and solvates of modafinil can be

obtained. Some of which can have different properties as compared to the free form of
the APL

Embodiments of the present invention including, but not limited to, polymorphs
and solvates can comprise racemic modafinil, enantiomerically pure modafinil (i.e., R-

(-)-modafinil or S-(+)-modafinil), or enriched modafinil (e.g., between about 55 and
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pharmaceutical |l y-acceptable carriers, diluents or,
according to the present invention. In a particular embodiment, the organic solvent is
ethanol. In another embodiment, a mixed solvent system is used to crystallize a
polymorph of R-(-)-modafinil. Mixed solvent systems can be, for example, ethanol and
isopropyl alcohol, or ethyl acetate and ethanol. In a further embodiment, the
crystallization in step (b) is completed via thermal crystallization. In a further
embodiment, the crystallization in step (b) is completed via evaporation of the solvent.
In another embodiment, a pharmaceutical composition comprises a modified
release profile of one or more of racemic modafinil, R-(-)-modafinil, and S-(+)-

modafinil. The modified release profile can comprise, for example, two or more

maxima of plasma concentration, such as a dual-release profile.
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FighRr "R @ hetrtho aﬁh of polymorph of 2:1 R—( )- modaﬁnll S- (+) -modafinil.
nodaf i ni (+)-nmodafinil. g_ure

R (- XRD
F‘ﬁlﬂ"’fi‘ff@ﬂ%@ ﬁafﬁiaetpgm oija. PRIYRPTORQ & a-quqﬁml (Form ).
Figure 4- DSC thermogram of a polymorph of R-(-)-modafinil (Form III).

Figure 5- PXRD diffractogram of a polymorph of R-(-)-modafinil (Form III).
Figure 6- PXRD diffractogram of a polymorph of R-(-)-modafinil (Form IV).

Figure 7- DSC thermogram of a polymorph of R-(-)-modafinil (Form IV).
Figure 8- PXRD diffractogram of a polymorph of R-(-)-modafinil (Form IV).
Figure 9- PXRD diffractogram of a polymorph of R-(-)-modafinil (Form V).
Figure 10- PXRD diffractogram of a polymorph of R-(-)-modafinil (Form V).
Figure 11- PXRD diffractogram of 2:1 R-(-)-modafinil:S-(+)-modafinil.

Figure 12- DSC thermogram of 2:1 R-(-)-modafinil:S-(+)-modafinil.
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Figure 14- PXRD diffractogramof R-(-)-nodafinil form
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enantiomer A — percent enantiomer B, or by the formula:

ee percent = 100 * ([R] — [S]/ ([R] + [S]), where R is moles of R-(-)-modafinil and S is
moles of S-(+)-modafinil.

As used herein, the term “modafinil” includes the racemate, other mixtures of R-
and S-isomers, and single enantiomers, but may be specifically set forth as the
racemate, R-isomer, S-isomer, or any mixture of both R- and S-isomers.

As used herein and unless otherwise specified, the term “racemic” refers to a
material (e.g., a polymorph or a solvate) which is comprised of an equimolar mixture of
the enantiomers of modafinil, the solvent, or both. For example, a solvate comprising
modafinil and a non-stereoisomeric solvent molecule is a “racemic solvate” only when

there is present an equimolar mixture of the modafinil enantiomers. Similarly, a
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R- or S-nodafinil and a sol vent
but are not limited to, stereoisomers such as enantiomers and diastereomers. In one
embodiment, a solvate comprises racemic modafinil and a solvent molecule. In another
embodiment, a solvate comprises enantiomerically pure R- or S-modafinil and a solvent
molecule. In another embodiment, a solvate of the present invention comprises
modafinil and/or a solvent molecule with an enantiomeric excess of about 1 percent, 2
percent, 3 percent, 4 percent, 5 percent, 10 percent, 15 percent, 20 percent, 25 percent,
30 percent, 35 percent, 40 percent, 45 percent, 50 percent, 55 percent, 60 percent, 65

percent, 70 percent, 75 percent, 80 percent, 85 percent, 90 percent, 95 percent, 96
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conpositio I'n such an exa
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t}%%ﬁte%ﬂiﬁ{dg ecuxflgglélﬁgﬁ‘?aééHHPQm&n% nt.€. 9., nodafinil
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phys Pobmpplopeudtsbbatesiof atodafis] canchd Eepatedvith ra@mie otodafinil,

erltlagléltg}%%%gilgf : hgﬁ)%o{im?s ongnl an?' nfn%urrré SP ﬂ‘p(r LS g g (+)-modafinil
(e.g., enriched modafinil) according to the present invention.

In another embodiment, the compositions or medicaments including solvates
and polymorphs of the present invention can be compared with free form modafinil as

found in PROVIGIL® (Cephalon, Inc.). (See US Reissued Patent No. RE37,516)



Pol ynor phs and sol vates of nodafinil can be prepared
W th racem c nodafinil, enantionerically pure

woreaahiispd , or with any mxture of R (-)- and PCT/US2005/002782
S-(+)-nmodafinil (e.g., enri ched nodafinil) according
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Most controlled-release formulations are designed to initially release an amount
of drug (active ingredient) that promptly produces the desired therapeutic effect, and
gradually and continually release other amounts of drug to maintain this level of
therapeutic or prophylactic effect over an extended period of time. In order to maintain
this constant level of drug in the body, the drug must be released from the dosage form

at a rate that will replace the amount of drug being metabolized and excreted from the
8
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l e,
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za Corporation, Muntain View, Calif.

USA) Dine ibotlindaie bf heahvention efidobipapss hiudltedsadel foAS O,
or mcrospheres or a conbination thereof to provide

cemprises 4iphaanacspiacadly ageeptabllesalvate dwdratey dghyslsetes ankixdrous, or

o I . .
oA e SRR Bl b s o
dithdres; wheegin thel phatmabeliticat cympdsitidre noditgmebkangusage fofm is
spe%}%g ani or] excganggrs_' n¢l ude, but are not linted
forgu or centrglledgglsasen Spesiias fesaes forme1itize apATRAIG Eiug
deiVerf Gyskyse, PA. USA). One enbodi ment of the

I nventl on enconpasses a unit dosage form which

conpA pscuamnd rwalklnavwrcednigticatreg geladshesystany sstreferred to as

t hydr at e, .anhydr.qus, aqt qQus form .
OB R 122 oo MR S et R Rl TS FrckaiiPtpsas readily
b€ éﬁ%ﬁétﬁf& ﬁleqeliqgﬂyl{ﬁ%ﬁxpoﬂmﬁgﬁﬂ RofPEsiROR JREEHVERRIN. Various

conposi tion, nedicament or dosage formis
aspects of the technology are disclosed in U.S. Pat. Nos. 6,375,978 B1; 6,368,626 B1;
6,342,249 B1; 6,333,050 B2; 6,287,295 B1; 6,283,953 B1; 6,270,787 B1; 6,245,357

B1; and 6,132,420, each of which is incorporated herein by reference. Specific

adaptations of OROS® that can be used to administer compounds and compositions of
the invention include, but are not limited to, the OROS® Push-Pull™, Delayed Push-
Pull™, Multi-Layer Push-Pull™, and Push-Stick™ Systems, all of which are well
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formul ated for controll ed-rel ease. Specific dosage

fornms utilize an osnotic drug delivery system A
w@assiotisbar and wel | - known osnotic drug del i vergT/ByRDEM2782
is referred to as OROS(r) (Al za Corporation, Muntain

Vi lif...USA) . This tec . eadi |

WS sERi R ABROH SEISEPTnt ufiean be used
o thd@ntroN&NdraDdeliveay dfiopaand@cind mpobigiohs6hthe iB@)ition

are disclosed in U S. Pat. Nos. 6,375,978 Bl;

Bclde ORGS®ICT andUORASERIA.; e3be, Delivepp Tirge89l. Rgbsue 11
@h' §b283t1%5 Bl ; 6,270,787 Bl; 6,245,357 Bl; and
PS T?bd ch of which is incorporated herein by

ref er eprRntiShg @KOS@QQQ%@%%%&W& %(Hy_)cohiﬁéssﬁ?%ediﬁg

used to adm ni ster conpoun and conposi tions of
powdentintoa hardlablés conting the éabhestwith gellukode terivatives OHO8( a)semi-

EABEE ke 5 R i, B AT L e

mhh,th@ﬁgaf'uo@dn&anwlzelm,n@a Fortt DBsigh,VBAW- 882 Te€iHidmic
Addi tiona CROS&)r) s&gtems that can be used for the
Rehlishisg) bancaster. Pae200®r Vhordvepiege ohsrshsesaeedappsisthas the

. in ' incl. -CT. - s
$iyeffial VIR A0 1 Ry HAGenRERY Bt dratReipenthbonditons.
E@errmmgg ivdth) a pilaleperdehDsodibiiiv@at b deﬁ@drecdﬂszacgﬁsn‘agrm
are made by co essing a drug_powder into ar
tegpndiass 0%@5@%3%@6%& Bt e Brcapedes PRIABTS\AES
gﬁvfdea Ba b%ﬁmutpaﬁro%%ﬁ& ﬁregﬁﬂb AR the Q8sdoB $ont aftdr!ddRnistration,

norifice itn the coatihg (e.g., wth alaser). Kim
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Another specific dosage form of the invention comprises: a wall defining a
cavity, the wall having an exit orifice formed or formable therein and at least a portion
of the wall being semipermeable; an expandable layer located within the cavity remote
from the exit orifice and in fluid communication with the semipermeable portion of the
wall; a drug layer located within the cavity adjacent the exit orifice and in direct or
indirect contacting relationship with the expandable layer; the drug layer comprising a

liquid, active agent formulation absorbed in porous particles, the porous particles being
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orifice and in direct or indirect contacting
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racem ¢ nodafinil. This enbodi nrent can be used, for

afigeneph.dfor example oAtseetdethurst serselensreaf APloat least 2, 3, 4, 5, or 6
ext endeds; r el dos far 0 0 t,
s AR R 6 55 A8 b B PR sl St HOARP

eifisdainhétit| a pHasmaceReibal FOMPOsition Br ﬁl@ﬂ%ﬁh&n@fm{pﬁ@m@ra@eﬂltloadmg
i nvention. In _another enbodinment, a pharnmaceuti cal
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R Pro 0 I R AQFRTUIIR 9145 B iy 1o
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sent 1 nventioh who experiences | o0ss of
(Weketlafimbwherein thh &-(-)-modafinil provides an initial increase (initial Cp,ax due

to R-(-)-modafinil) in plasma concentration and the S-(+)-modafinil provides a delayed

increase (subsequent Cpax due to S-(+)-modafinil) in plasma concentration. The
delayed increase in Cpax due to S-(+)-modafinil can be 2, 3, 4, 5, 6 hours or more after
the initial Cpax due to R-(-)-modafinil. In another embodiment, the delayed Cpay is
approximately equal to the initial Cpax. In another embodiment, the delayed Cpax is
greater than the initial Cpax. In another embodiment, the delayed Cpay is less than the

initial Cpax. In another embodiment, the delayed Cpay is due to racemic modafinil,
11
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phar faerethércambodongrisd phasmacguticadioomositibn or medicament
comprising a modified release profile of modafinil is administered transdermally. Such
a transdermal (TD) delivery can avoid first-pass metabolism. Additionally, a “pill-and-
patch” strategy can be taken, where only a fraction of the daily dose is delivered
through the skin to generate basal systemic levels, onto which oral therapy is added to
ensure the wakefulness effect.

Excipients employed in pharmaceutical compositions and medicaments of the

present invention can be solids, semi-solids, liquids or combinations thereof.
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conprising a nodified release profile wherein
S-(+)-nodafinil is used in an oral fornulation. In

waemshgsoenbodi ment, a pharnaceuti cal conposi t PONUSI005/002782
medi canment conprising a nodified rel ease profile
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i oral formul ation. I n another enbaodi nent
pﬁﬂa I sefteaps r@%ﬁd%ﬂﬁhﬂfﬁe etnaegﬁsemw PRy rg@PHIQS’é’

I I el [
S Sy AP R ORI SRRl o
saghaddnfioistraticat. i 16 mtended dorgtamntereldsodnistratiqn, & can be in the form, for

phar.,maceut i cal . 0si risi.n ..
RESBRIPT i Dol SRR oI adt 1aneen Lor e ACGH Bsgpon. it
carl BOMARE P, Yor cRUMBledof 4 AppetorR! Pfeié?)tl}dﬁlafeﬁ@a YireCaHAl dosage
avoi d flrst-pass net abol i sm Addi tionally,
forpisithat greidiagretgdose vritseagph @qﬁalnmgtaamedﬁtemmmdear@wry ofithe API,
S&{Pad%tt bqgts%; o leglal |y dose is delivered through the
sKin %o ﬁe ‘basal systemc |levels, onto which

oral Ndnahﬁmxg iegaraplds bllotv @T@(Ufp@erﬁmw@h&feuisétﬁﬁ)sprepare
ef fect. Excipients enployed in Phar_naceuti cal

PE@R&@@“FPB%%n%ﬁﬂmﬁéﬂTEﬁﬁ@ﬂp§“éP ﬂﬁéHﬁW@g%nt_invention
can at i
oy e A0 L v O RIS St
c@inppsesortei op msorea phlarmadewtaakin a@cepfabteruam'lew endiluents as excipients.

cont.ai ni.ng exci pi ents, can, be
SERANPFHTEoF NGRS rriaty B SR SR HETR] fou fither
IRIGERIEr iMebRbARLHAT |la<ﬁ‘i’(55et 1|i\€fu§9f‘g%h9d1%g§ﬁhoseb‘and lactose
phar maceut i cal conposition or nedi canent of

mmohydrat@nst@mhcsamhadmgj@malw dompmaﬁblecskarﬂmqolardr@lws@ starches

B o ERVERS i S 4 AP 2R

2000)land AeX@sse ni¥nohPdrates aib‘&&il: Qalciinl PERPBAe dhydRedI Slicrose-based
di spensabl e powder, granules, a susglena on, an elixir,

dguenits; senfsridgner’ &sugaqun@nob@mc selgiugm sufate menehydeaie salsiym sulfate
0 €

dﬁigrﬁxgih’? grgq%arg?.'nféﬁllng?a?}a t?lthglgl.ta gg)ﬁl'agesl MOQ{Eﬂéﬂqgcir&:}"ze(% cereal

sﬁkﬁﬂﬁhﬂos@fceﬂulem ﬁﬁﬂﬁdlﬁgl nﬁdirotnyalﬁﬂdlerceﬁlhlomfm grhde sources of
intended for rectal admnistration, it can be in the

alphpaandragporphopsseluloss (e£..Rexseld) parieredrellipte y

o P A o Rl e BV R

c#Bbnateglyrims beatohid; dlank cogmdyrhers; polyvinylpyrrolidone; and the like.

Such carriers or diluents, if present, constitute in total about 5% to about 99%,

[l

preferably about 10% to about 85%, and more preferably about 20% to about 80%, of
the total weight of the composition. The carrier, carriers, diluent, or diluents selected
preferably exhibit suitable flow properties and, where tablets are desired,
compressibility.

Lactose, mannitol, dibasic sodium phosphate, and microcrystalline cellulose

(particularly Avicel PH microcrystalline cellulose such as Avicel PH 101), either
13



Non-limting exanples follow of excipients that can be
used to prepare pharmaceutical conpositions or

woreasozmsent s of the invention. Pharnmaceutical PCT/US2005/002782
conposi tions and nedi canents of the inventi on

RUGAR, SR R 1 R, TRBSL R e hemicaty

copafblle &vithAA Pise IThe@ke f &xttRRtanulak hﬂabb@%taldﬁie)bellﬁll@lséldl@at is,
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xylitol; dextro Cerel ose(tm 200 and )
syliallp sRlénsrEAEH V%%lgest%allwagwecweav SIOW )m& gnd/or drying
ﬁ%@gdé@z&% el W Bﬁ&&@ clit! @a&ﬁdescmgﬁ ?lEhs(i’t@'es'hbﬁrate that aids

nonobasi €t cal ci um sul f at e nonohydrate; cal ci um
densifieateondiunipg @amuat@na(whblamat grapulatioh ac¢mployed) and therefore
Ari h d dextr . dn t ol drol yzed cereal
5B §E)ﬁ:gﬁ,ﬂ08v8%mp %ﬂ%@@g{ ?rﬂg?rltjl&%/ng m crocrystal line
cel I WasBacelBoM caﬁlgsﬁnmmﬁemanasnwﬁ@ﬁﬂeﬁmdqhiau&uy

cel lulose (e.g., RexcelJ), powdered cellul ose,
qo)yum@y oRg @pyp@g}hagnwgthqqp@ycmle disintegrants as exc1p1ents

gaﬁéft{gg) Pa%)e’{‘?érﬁ}{héiednk u 58 ?eff)le( Mgﬂl}{@gﬁan%afnauﬁ@ but are not limited

Cl ne, ent

to C&mh\éf ﬁMlell@ldr kpe@nbiantbr, b@rdhek énclSling seditmi s&fr&h gl[ycolate
di | uent s, present, constitute in total about 5%t

(8480 Axplsah mfé’PeW&m) gné prsaelatinigsd eprasithes o8- Hﬁaorrﬁ.l)r el351
&{fl\ﬁ{t%f@%&cﬁgﬂ bhg&@?Lgo@gM BB Ral0f 1 5418 aB&’b%ioc\’iﬁiTngOO)

fie'co 03| I on rrifer, carriers, diluent, or
diylsegt, s/eeg\hmm BV off RfTeMahderbidtyhieHitosesusutiabs purifiesheellulose,
properties and, wher lets are des
IE@Fﬁﬁrwé%aéllm falkudosey g *stlggﬁ) ulpsen AT Wmﬁbﬂs‘gl%osgd"aﬁ gpium

?ﬁ‘@{ 1ceﬁﬂﬁ>s@c?(§s@§ﬁﬁ€fl‘b§é dddfifin ?@é' WEasiesol™ of FMC), alginates,
par icularly Avicel PH mcrocrystalline cellul ose

g ospovalenéand gimBlsudiOds) agar igume kdcnsti beal dkardyp, pactinand tragacanth .
conbi nation, are preferred diluents. These diluents
"chemically conpatible with APIs. The use of

ext r a9fsmidpraits Ma§ be aad&! Alahy BEtabR ey &&ﬁlg(tha Qiepla@tlon of the
m crocrystalline cellul ose added to a ]granu at ed

Qﬁmé@pm ranticwarty préonte grrnplgtionpr dynga hdreation step prior to
%bl rSasit [ %‘ﬁ?ﬂﬁ smq E qﬁérg n? Q:ohétffﬁte dr?c%l fﬁ)%u 0.2% to about
ac nono

eC|a particu

Iﬂ"/ef;ﬁ‘éfbfa@ly Aot os% toyarbbatal a%, amti cworel @ﬁefaramycmbtm ®@2% to about
Qavin suitable release rates of APls, stability,
Jeenf ég‘?ﬁﬂ‘ w&lﬁ#ﬁ%mm%wn and/ or drying properties

at a ¢ R sl)gw affiffbr€Paising dgrarf? rf&”ﬂagl%tsoxaca%lﬂ@

denS| y su strate t denS| ication
cgmat&gfaabn,ca:md( Mpmwnw\ptefegaldm ebmtitwtes ab;)ueﬁﬁfyowerb))uam%, more

fgbazﬁ or e BBVD sbout p dar}cdI S?W rg(r)r%%%t{eragfy a%out 6 3% t%tabout 5%,
of the total welght of the composition. Croscarmellose sodium confers superior
intragranular disintegration capabilities to granulated pharmaceutical compositions and
medicaments of the present invention.

Pharmaceutical compositions and medicaments of the invention optionally
comprise one or more pharmaceutically acceptable binding agents or adhesives as

excipients, particularly for tablet formulations. Such binding agents and adhesives
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Phar maceuti cal conpositions and nmedi canents of the

i nvention optionally conprise one or nore
w@basoemseut i cal | y accept abl e di si ntegrants as PCT/US2005/002782

exci pients, particularly for tablet fornmulations.
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of PenWest nd pregel atinized corn starches (e.g., .
apwitbmiablet eﬂd%a@%r%q NEihe GARPOSSGT Drbe-AvEOORGHPRTLREEstion.

i | . ¢ t .
e T T
AR |off theqresnsinybntas quee itHel satt haebéanl disselved in a solution. Suitable

b@“gﬁ%%ﬁéiaﬁ'g :aiglgq%fv%g &E&%ﬁﬁﬁtﬁ”ﬁ%rﬁ%d 8! SR8+ individually or in
csﬁbhﬁwmkml;qﬂfghwnqﬁ Qucrb S SERHNBILIESEE,; staehddFubiead but not
Ac-Di -Sol (tm) of FMC), al ginates, crospovi done nd

a
linited te.psegelasinigsd stargheafe.gl Ditienal Db 1 dodrNationald & d509);

t ragacan - DL sinteqr s._may be added at an
oBllosen AR Mhyrefd RO B Y p R L Al T,
TotoseDY) dlghic adddbid Salts df bigiie held; hag@santhlaminm silicate; PEG;

during a lubricatigon step prior to cqonpressjon._ Such
gHprguRLghsAccharids agids benfonitesp pavideng: oriexampleovidengi-15, K-

3g r%ﬁﬁ/ %—%/??;%?yrﬁ&ﬁ%@r?fggefs £hp Oé &?H&%&g@gifé‘%@%ﬂo%@ tlég,elé'lgg/@lm of

nore pretera out oto
Aqutioh);wed gtityleflulose (cpnpstdl| "bof theDase @hemicabEempanyi)uBuch

byt AR Ay oo f PSR s hRR dqtBkabpar 0.5% to about 25%
pgegglﬁyytd%&@o.%w& abod 4540 aAPRidke ?@%’raﬂl}? hBou? 194 & AMBLY10%, of

0.2%to about 7% and still nore preferably
tizbtotal weightof the phaumactgijcabfompesitiant arimeda¢aghent.of t he
conmpQqsi ti Croscarnel | ose.sodi um confers.superio
nt 1 2l DR AeEts 2t R B BT PR g ady, BSier, 8her, aloohol
o9 kB gloRfs AR LIREAUArk pafe@BRTIASILEPIhaRAad¥REEL 3bMPbsitions

of the present inventjon. Pharmaceutical conpositions
apd thedisainenivwi the pesenhmvertioan thobyvimdpyrselongs sushyss pewdone K-

A
wedgHiLdegtdeo 08 croSaliikiny, st Hrgdesgaipodynagid Polymeric binding agents can

adhesi vespreferably inpart sufficient cohesion to the

afsoRgsPPRl¥mSE. suehlasirpkice nalyaeHS thitt coppindnixpireceitvigne oxide
E T L R T
pireititsagd pedommnohce.hExampiposi blodncd-polymessosivh bagingpon

i ngest.ion.. Such bi ndi agent. s, na aiso r.event
CORAP DI S R e 316 o dap 9o Bptoromb 417 G, ap
4oy esent invention once the salt has been
di'ssolved in a solution. Suitable binding agents and
adhe$hewsacewidal dempditiorsrasd medidamentsed theonvesitioneptionally
clorrrlxglri\s/é gﬁjeacl)rl nford rph!arrr]naceutically acceptable wetting agents as excipients. Such
wetting agents are preferably selected to maintain the API in close association with
water, a condition that is believed to improve bioavailability of the composition.
Non-limiting examples of surfactants that can be used as wetting agents in
pharmaceutical compositions and medicaments of the invention include quaternary
ammonium compounds, for example benzalkonium chloride, benzethonium chloride

and cetylpyridinium chloride, dioctyl sodium sulfosuccinate, polyoxyethylene
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conbi nati on, acacia; tragacanth; sucrose; gelatin;

gl ucose; starches such as, but not limted to,

w@emgermbi ni zed starches (e.g., National (tn) 1BAWUS2005/002782
Nati onal (tm) 1500); cellul oses such as, but not

eplyTRHeh dfers B BN WA RSB0 AR BB 1 0980 3080,
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resent inventian. Polyvinyl p%/rrol i,dones such_as
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egrees of cr ng, grade
nEtnioyzmrate csottmadlnmoagaatu sorbam mbmpdhmta‘te pod yasrbrtsn meucdtearate,

ck co- rs.t contain m tures of ethy|ene
95%99 E’;S?ﬂy tgeﬁr@%xéq%@ WRAREAEOYLy [LAFGSGR: PONSFEG it total

0 1 Bo %
O34 AR BRI LSS S0, SR ety

abantyl. 5 to abqui S4,iof the tofal leighk o{ithi pharmaseRlabsempasitic®gr
an Poln?xarrer 237 (BASF Corporation). Pharmaceuti cal
ions and nedi canents of the invention

0pt | ONatting ag&fiPHab e ARRNRY subfaétanteArY prefeeielll Sadliudh lauryl sulfate
.acceptabl e wetting agents as excipients. Such wetting,

lag eatisularly ppafered weiting sgenéc S@@uﬂblah@nl paléate if preseapicongtitutes
a%g?afzs%} %(% gbou'i L79n mvgr%Pre‘fgaﬁr aBg\Ilt tﬁS ?(ﬂxttélt%j} 11§t111 more

i eVed fove oaval

PEERORBBI 4boano. smro -albbiit 3%t Iv&Sg}ﬂfof&wrﬁlﬁﬁﬁmhﬁcdl hat
can be used as wetting agents in pharmaceutical
Cé’Wﬁﬁ‘QPPPbﬂ@dlé%‘e%dl canents of the invention include

quat gﬁg%)
benz g{ onrumc P%I?{P?)dﬁ Q&Ee nz géqr?g{]a%m Fgér Iﬁ(‘j] gntlondo ptionally
costpyis@ymne aki mbmmhahhmuuﬂ@llydccnptqblle brdcamts (including anti-adherents

sy| f osycci nat e, eneal k enyl ethers, for .
Dok g de £ yeinRnts, SHTIS B meRe. B e gt dimitgd 1) cither
1Hd1b%§1ﬂ'?6ﬁ1n%ﬁib¥%ﬁté[] deBNDeRahtP @l g XORp %Y“’"% dfl ock
copol yners), polyoxye yI ene fatty acid gI yceri des and

(&atleﬁ;ssef)ostemmi andowalty theyeof Hntludimg (@)gnesium, calcium and sodium

stearates; hydrogenated vegetable oils (e.g., Sterotex ™ of Abitec); colloidal silica; talc;
waxes; boric acid; sodium benzoate; sodium acetate; sodium fumarate; sodium
chloride; DL-leucine; PEG (e.g., Carbowax™ 4000 and Carbowax ™ 6000 of the Dow
Chemical Company); sodium oleate; sodium lauryl sulfate; and magnesium lauryl
sulfate. Such lubricants, if present, constitute in total about 0. 1% to about 10%,
preferably about 0.2% to about 8%, and more preferably about 0.25% to about 5%, of

the total weight of the pharmaceutical composition or medicament.
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caprylic/capric nono- and diglycerides (e.qg.,

Labrasol (tm of Gattefosse), polyoxyethylene (35)
wa@2w5077804¢ | and pol yoxyet hyl ene (40) hydr ogenar@nius2005/002782

castor oil; polyoxyethylene al kyl ethers, for exanple

T
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nd, m er.e uch wetting agents, if present
i e b e oL BEER ot BrBeni Bl SR Tipnty mRaRERhe
pref eGﬂaimts 300BH usd 494 ;,ﬂoﬁm@@wd&%w @esoldrfermulation. Suitable
preferably about 0.5%to about 5% of the total weight
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&bﬁfdeﬁipﬁw\ﬂhﬂyp@fea@ant SOdI umlauryl sulfate, if
present, constitutes about OJ{S%to about 7% nore

pr ef ePRIST §XciBisHis sacluas, qolprams, flaveny and yegieners appdenown in the
@a‘?ﬁﬁéaﬁﬁéﬂ a?PaQMtcaQ be %%écpin‘g}ﬂgffﬁac%l{ﬁca?f:oﬁug&ltﬁ&{saahd ‘ﬁ%‘dﬂﬁlnents

armaceuti cal osition or I canment
ohthe pmsetutmmhon oﬁfpinisﬂstcambs ccamﬂ lfmchxampimwsh af enth|c coating, or

[ nvent| optj.ona r| se
b‘PFé’PWQc sitiops %ﬁ%@ mvg fion ¢ ﬂb%rrﬁogw(r Sﬁcf%a?fwle buffering
ks adherents and/or glidants) as excipients.
uitable lubricants include, but are not linmted to,
ei t hePptiowmtlly, ongadr morg refﬁervemmbams @n begissds@r dipintegrants and/or

hapat : Gat t
BRRR ub i PRRIS R bS] oyl A msgcamentsof
lifvenfoANWHea Presohtsh ALl Gutida) URERNANE And adicatiefits of the
oils (e.g., Sterotex(tm of Abitec); colloidal silica;

tnamtwmmmnots@ipsqgeef@m disivraralian epe oumare effsayagesnt agents are

RR AT pra B T LA B P54 13 o BRAGA aou
458 tbavoutlTend, el extimplraabyit 6086, belM@hﬁ&ﬁtBe plsavthiaceutical
 auryl . sul fat e, and magnesium lauryl sulfate. Such

P%qugé}ﬂ%rm?q“caﬁ?e@%ent constitute in total about O.
1% o
t °A€P&Hﬁ1§ J‘gg#{&ﬁ%glg%tﬁ’é%n@cp%f)ocﬁgéx{? Jf‘%h@HRrHﬁtuﬁl %n

and nore pr 0.25%to out 5% of
effervescent agent, present in a solid dosage form in an amount less than that effective

to promote disintegration of the dosage form, provides improved dispersion of the API
in an aqueous medium. Without being bound by theory, it is believed that the
effervescent agent is effective to accelerate dispersion of the API, from the dosage form
in the gastrointestinal tract, thereby further enhancing absorption and rapid onset of
therapeutic effect. When present in a pharmaceutical composition or medicament of
the invention to promote intragastrointestinal dispersion but not to enhance

disintegration, an effervescent agent is preferably present in an amount of about 1% to
17



the total weight of the pharnaceutical conposition or
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a total anount of about 30%to about 75% and
pr ef einayprgfesied ¢mbogivsend ofithe inventon, where thesfifsressednd agent

60% . by wei.ght . of thg phar,maceutical . osition,or. ..
Shenisgth o At 8 bt PRI M ag T BRIl RSl 1110010
£55R0 d00TE HhorefpréfBRbiy bRt 1:90 10 #buebh.a! MRiSstiNhoRGREsably about
f)resent in a solid dosage formin an anmpbunt | ess than

h@to afouedQ:ly &n p durghes prsterred enbpdimenttal dhe isventioan, whergdee
s A RS PR B R s o Pl e
aproaemantly staichiohettd.f er vescent agent is effective to
accel I%Ec?}t)igntg iv?h?cehr ssoill?brglizoefmct-:tglesalAtE Iof AfPEsotr}T']pitcgﬁy gg&eabgo%h L)(?c{rg})hilic
and hydrophobic regions, or are preferably amphiphilic or have amphiphilic regions.
One type of amphiphilic or partially-amphiphilic excipient comprises an amphiphilic
polymer or is an amphiphilic polymer. A specific amphiphilic polymer is a
polyalkylene glycol, which is éommonly comprised of ethylene glycol and/or
propylene glycol subunits. Such polyalkylene glycols can be esterified at their termini
by a carboxylic acid, ester, acid anhyride or other suitable moiety. Examples of such
excipients include poloxamers (symmetric block copolymers of ethylene glycol and
propylene glycol; e.g., poloxamer 237), polyalkyene glycolated esters of tocopherol

(including esters formed from a di- or multi-functional carboxylic acid; e.g., d-alpha-
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in the gastrointestinal tract, thereby further

enhanci ng absorption and rapid onset of therapeutic
webdosotr789dhen present in a pharnaceuti cal conpPST/USIING/002782

or nedi canent of the invention to pronote

SRS ER. LR SoOREES0N, B bl By FRR frmed by
plcelalngis bharnoil andestérifivatial ofid pdlyalkglehe lyc@0opradice a mixture of

preferably about 2.5%to about 15% and still nore
Broape iy tergdyrerides and mernuend dusstery: e+ sfRropk magragol-32

E@??I‘i@&? US| hhafiRABRAEL ic&ﬁﬁggiti&’?s‘y.ng HEMaments are advangaﬁgously

ervescent agent” hererh I's an agent conpri sing
edmimistered omgblyunds whi ch, acting together or
i ndi vijdual |y, .evol ve a.gas on contact w,th water. The
gas. obBi TR Sl mrostiops and BefRamatis ot ihe bt iryention can
ESthPREE MHotiki (W6 1o Mt 80%Sabdrtit DSYMB 2BER5094) ABbS FVONRS dbdEt 45%,
an acid and a base that react in th resence of water

e
pblgeh 30%te abeut 33l b BRIgHBOGAR]; AbvflPetsl gpout H¥eaboet 25% to

B oha BodlR P a2 o fofine e RpefRl ot Bl afghr ot aan

akdipieat whick aihiisite/dri faldgdtibn; Naraboutrd%it0 gber S0P, @Bowtf10% to
suit ab(l) e bases'J as conmponents of ef)f ervescent agents
akaitt 40”4, abauid SYaipaabp ol Y. laher 30 Wabane3 Yaby yveightgf a

' r [ . S a i .
R A S
indbisatkystdlhzationno bmdigapeat is abautdrteflaoried base.

Non-1lim.ti.ng exampl es of sujtabl aci ds .as conponents

of ef 5@@9%%&9?0%@@3@ IQKENUon cap Pe grepared w@gﬁatﬁﬁmces& not
iiHﬁtehWEﬂJaés‘%@s addeliddeneedihric acid, tartaric acid (as

D, L-, or DL-tartaric acid), malic acid, maleic

aci d, Ahuttestrativa pratessasimgirises(@) a step o€ blendingacialt of g idvention
anhydri des of such acjds, acid salts of s aci ds .
S0 e f e erppds o obia ARG aREH3 Sin fdilefid Seopqpsutating
tHe e 18181k eM1RIBOHpSRE, rébedtively. nventi on, where the

ef fervescent agent conprises an acid and a base, the

wei ghin g arefesrasfproerss.elid dosage fernispsepiepargs bt procesycaraprising

P i P PLBASTORL BRI O ARt oo
dlehd) (bipe ktep o€ kRINuRANg tHeAslérndetotfomh a ighamulaty and (O, stephefrtableting

t he effervescent ag;nt conprises an acid and a base,
phencapsylyingrthe Rlend e tormdaklefs op sanpsules reppptiyelvmiten (p) can be

SRR 17 At B P
pyederafpliyahirg granglatins stepr Aasadt qfitlef presel invantpdri jshidvarntageously
LR B 805 P S STTDARR e s
aBBRR: kd Sbout 50 micrometer, or about 10 micrometer to about 25 micrometer.
One or more diluents, one or more disintegrants and one or more binding agents are
preferably added, for example in the blending step, a wetting agent can optionally be
added, for example in the granulating step, and one or more disintegrants are preferably
added after granulating but before tableting or encapsulating. A lubricant is preferably
added before tableting. Blending and granulating can be performed independently
under low or high shear. A process is preferably selected that forms a granulate that is
uniform in API content, that readily disintegrates, that flows with sufficient ease so that

weight variation can be reliably controlled during capsule filling or tableting, and that is
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pol ynmer or is an anphiphilic polynmer. A specific

anphi philic polyner is a polyal kyl ene glycol, which is
wa@ eovsorisy4 conpri sed of et hyl ene gl ycol and/ or peDpyioesie27s2

gl ycol subunits. Such polyal kyl ene glycols can be
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Ragbleo about 45% or about 30%to about 35% by wei ght

So% BRREOaSu et hafERitbns Ot e BiRHfo ek BoRBR eleiog o

pryvide aghdintegratiomtimexEilgss eah a‘hhllltm minlidsj preferably about 25 minutes

crystallization; and_abqut 5%to ab ut.. 50%
SRR omAERIE B 2 20 MHEYAS 67 15t Ad b A;%prs@eaﬁy bt 15

ﬁlﬂqu?é%%'tles’s% Eh{"a*%Yan dqmmt.ggraﬁ?fP hﬁgy ng agent. In one

exanpl e, t’he weight rat APl to the excipient
whi c¢hini amthar embodlysn’ad)ﬂ the ptebon invenbom i piugrra@entlcal somposition :

abouf. 1 to 1 to.l. Salid, dosage, for e inven
Ganedieatysd pamigsing marph Sl PRCAT S fRuBLAB! cilfe pRELThe
hBdATRCARSES adiBEGHal APY cAEBEINBIudAad 4 hidetiFeldria @ nibiRARE D
conprises (a) a step of blending a salt of the

aotive pharoraceiitichl ingredentshdios exgmaplpi aenmepasioheemcemprissgrodafinil

q.ngi qaﬁf??%@%g%fcg 91%1 lglgglégc%):nggsﬁpgg r%?? §' H% ﬁ{odaﬁmtl Q.l?d ?At?e'? can
B @@k @ thePApRGAE 8gent @ iréht ﬁmﬁﬁ cfoﬁdlliﬁniiﬁﬁn@&aﬁhﬂlr qd stioh a

a process conpri si (% (a) step of bl ending an
CAIRROSHONtCRBIPTISNE A9 ﬁnwap% caffring thegaffsinecan meéﬁﬁguwb release

AL S 2 e LSO VT it

orma gr
@odahtldaatdsnige theepblténeffdcoto e predeabloe housrafienpdminétration. For

G5an b U e PECAT BRI OB AEO0A P 0 Jobs, 08 S5 6. 0.7,

Kk ﬁﬁfé? knat 8f Flodafdif %Jﬁﬁlhgﬁbrﬁﬁu%Fleécéﬁbﬁs%e b8Rinistration of

present invention I's advantageous
two or more APIs in the same formulation, or in two or more co-administered
formulations. The APIs can be administered together at the same time, or individually
at specified intervals.

In a further embodiment, the present invention provides a novel polymorph of
R-(-)-modafinil. In a specific embodiment, the present invention provides Forms III,

IV, and V of R-(-)-modafinil. The present invention also provides a method of making

a polymorph of R-(-)-modafinil.
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granul ated to formparticles of about 1 mcroneter to
about 100 microneter, about 5 mcroneter to about 50

wor@sonmsder, or about 10 micronmeter to about 2BCT/US2005/002782
m croneter. One or nore dil uents one or nore

o 5t ThSH RSB RIS, 8% TS AR A g main
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ReddlaRy eaukiply scieassiletadibfatighe, sifeailian|eating msmdprsaamhntion
then is rapi, dé{ spray _dried \/er %urrent of, warm
d&i‘iﬁﬁlt hxpgpehiityditordsr (SR, dp RASS MSQPHRGRgef S5 apnea,
o?; thtxgée Iﬁgﬁ&ﬁ énlxlﬁrb%l'i&l@ﬁt' &fe%m@%f R MK finil compositions
essed or nD ded to prepare tablets or
cffﬂh@p:es&rﬁﬁrm&num meg |ba useddia plsatresmegaf\oanor owad of the above
taal eti n and enca I ation techni dgﬁ 3 known hl? ;
1055 BEC AspEO PRSI, BY gPEPaiions ol thepresen
RPN RA LR Ba lete RRTnkD Qsﬁx@ FoUting WRShc¥s §n fiél dr@lt Svill generally fall
Exci pients for tablet cConpositions of the invention

lmtwean@betﬁbmd @@Iuts%QOemg'fd@Ypr ovi de a disintegration

25" i hPRlRAR fimetiodls Bl G BHE S o Rsfifrerine

fesmlofs r nﬁP&oiSﬁlé bbod@ﬁéhti@h@d edlﬁllitﬁ()hs@b disordebs, ificiudi®g bat not
| ess, in a standard disintegration assaéW I.n anot her

lamiserditorilgep digordese S%he@ BAColeRSe SPMPFSING afmifH aidRg o the pubject a

AP0 TGRS SOOI T Loallngrom v
@RHYimetfinAflorman be i ncl uded as a mxture or a

conbl nati on of Qaétlve phar naceut* redi ents. For
exanpifenotier gRpoEiment A CERROUHRHP ipYRNtion Gan be

I t
%ﬁgﬁeﬁﬁ t%a mgggpma% Betich). GR; slih QAL BIP4rk RbMmited to,

el ne an be used as a therapeutic
iagrevinotis) shb@sdneb s agdingragoisclilar injestiers. dpdadthen dmbadiment, a

such a. . Do T .
composition of the present invention is formulated for injection into a mammal in need

of therapeutic effect.

EXAMPLES
Analytical Methods

Differential scanning calorimetric (DSC) analysis of the samples was performed

using a Q1000 Differential Scanning Calorimeter (TA Instruments, New Castle, DE,
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conmposition conprising nodafinil and caffeine, the
caffeine can yield a quick release characteristic
w@ sovalot7834ax rel ative to nodafinil) to the di sBOI/U$10051002782

profile while the nodafinil causes the therapeutic
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orrrufgatl ons. The APlI's can be adm ni stered together at
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In a further enbodinent, th resent .i nvention
BRSTRLES 20 TR PSP GRIaR 04 (Yo pmper s samPle purge was 50
SPAgRinLtec enbodi ment, the present invention provides

Forms III, IV, and V of R-(-)-nodafinil. The present )
i nvenPBoranalysis op the\satpte wasperfoonedby plekingghemoedfymibsapiple in
of \R-(-)-nodafinil. |n.a further enbodi nent. the .
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R—(ié-rmdafi nil: and (b) crystallizing the polynorp
was O(deﬁrq?é&%ﬁlhePOW GriraapppRTiepresent dy pmperatyrg of
érf&l%{ﬂéﬁflic_ed?’%ggéthgﬁﬁ% traftsifGh YREP nisgtf:é%v@: PralSROR] hfbdrod 6F +/- 2
crystallize roman organic solvent. 'I'n a particular
dagperd idyenless dtherwisgmdicatedol vent i s et hanol. I n another
enbodjnment, a, m xed sol.v temis used.to .
ot yst BRMOErainpeis Apslgtie ooa SLSAmRISs a8 BRFformeA ysipe @ Q500
'?l?érﬂl%gfavﬁﬂect}i@ Dhaf2Br (@8 IfsRUmEN@MEW CaSli) B IU.8¢), which uses

I sopropyl al cohol”, or ethyl acetate and ethanol.”In a

Advantege fonQUGSeses, verstoo 160938 ATharmak AdvaniagedRabgase B)) (2601 TA
BRABEHES A LT kAL NS AT B e pe o 020

ARATRIEDOED for AVIRMSREDHOBR00ONTL Rersial VER Buil¥Sas0.40(2001 TA
nmodafinil are well known in the art and i ncl ude the

InssamertstWaier hbEhol epsy, nultiple sclerosis rel ated

fatigde, i r{g.d i eati i .0
doti S E@?\a% pel _\‘/“Sd‘.%é Sp%é"?ga? E{%g’% 453 i Fdlich e balance
plirgeaae40 MiommiitaBhcad the eefplapnga was b0 madhite ®5. | n
anot her enbodi pent, any one or nor.e of the popdafini|
conpobPe waspesformpg op thessample by elacing theragdafinil, sempls i a

. o . | .
Bigigh 8. TPAE ot in i o R Sty plo ) 2008426 R0 i f¥iing rae
afolfpdegides Gimimite, ahe therend gttempereturé was 3@hddpeees C.

art but

e R A IS5 i it i
a D/Max Rapid, Contact (Rigaku/MSC, The Woodlands, TX, U.S.A.), which uses as its
control software RINT Rapid Control Software, Rigaku Rapid/XRD, version 1.0.0
(1999 Rigaku Co.). In addition, the analysis software used were RINT Rapid display
software, version 1.18 (Rigaku/MSC), and JADE XRD Pattern Processing, versions 5.0
and 6.0 ((1995-2002, Materials Data, Inc.).

For the PXRD analysis, the acquisition parameters were as follows: source was

Cu with a K line at 1.5406 A; x-y stage was manual; collimator size was 0.3 mm;
capillary tube (Charles Supper Company, Natick, MA, U.S.A.) was 0.3 mm ID;

reflection mode was used; the power to the X-ray tube was 46 kV; the current to the X-
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In anot her enbodi ment, a nmethod is provided for
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w@bws®e7msent i oned conditions or disorders, i nclpdi/ngz005/002782

but not limted to sleep disorders such as narcol epsy,
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farmpandamounteders the xpy-2 atagy iffeagtogeam @awaccwuadhmdcn amgbient
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Wheld Siel Jaftipfe feRIRISR0hAS. TRERRPEULY 8O ivas REdd@IdSpecified for
or exothermc transition at their respective peaks

archrsamplee rﬁlwrdlfffactqgranz oblagied asderwenty spagialemapping grocedure to
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was per ravi ne
4lbAg bmsﬁdmmamsm 1618 degsdek and DﬁnetzUZSi H Jegrowliach step 8ize of 0.02
Advant age for QW Series, version 1.0.0.78, Thernal

AeRyegst val nwe}aéla%témzsebt%bz@mrm&zpnst rument s- Wt er
LLC) . Th@ re%’tfve ih@Rsity FpeRBh A iR Rt HR Endt $ECs YRy a limitation

Uni ver
of the PXRD pattern because peak intensity can vary from sample to sample, e.g., due

to crystalline impurities. Further, the angles of each peak can vary by about +/- 0.1
degrees, preferably +/- 0.05. The entire pattern or most of the pattern peaks may also
shift by about +/- 0.1 degrees to about +/- 0.2 degrees due to differences in calibration,
settings, and other variations from instrument to instrument and from operator to
operator. All reported PXRD peaks in the Figures, Examples, and elsewhere herein are
reported with an error of about + 0.1 degrees 2-theta.

For PXRD data herein, including Tables and Figures, each composition of the
present invention may be characterized by any one, any two, any three, any four, any
five, any six, any seven, or any eight or more of the 2 theta angle peaks. Any one, two,

three, four, five, or six DSC transitions can also be used to characterize the
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Anal ysis 2000 for Wndows 95/98/ 2000/ NT, version 3.1E;
Build 3.1.0.40 (2001 TA Instrunents- Water LLC). For

WO bs0G8£experi ments, the purge gas used was dPET/US2005/002782
nitrogen, the bal ance purge was 40 nL/m nute N2, and

he s I urge was 6Q. nl/ 4 nut.e . TGA was
slFp s B i sl e AT o RgLRY of the PXRD pecks
sk ®ICtransitionk ican A © 8O uselie chiracteiingtht eoMPoStiose Was
typically 20 degrees Cwith a heating rate of 10
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versions 5.0 and 6.0 ((1995-2002, Materials Data,

Inc.). For the PXRD anal ysis, the acquisition

par angPECSMé08: @dapted oMoV 6€al Eiseripeutit Diu@Mbnitoring
line at 1.5406 A, x-y stage was manual; collimator
3%:2%748% 0.3 mm capillary tube (Charles Supper

Wa ' ! . ; fl ection
CoBaR bRk Meoni a0 Rsp 2sphEath ofiRd 8111805\,
Mobile Phisei: Z0omMhsodiira phospheteypld 340 mA; t he onega- axi s
was oscillating in a range of 0-5 degrees at a speed
of 1 degr &&/1% abilg phase Avacgtaniriltas “spi nni ng at an
angl e . d of 2 degrees/second;
0.3 n?ﬁ”oﬁ??ngt@%ﬁﬁ?%gilggpﬁggﬁ on time was 60 m nutes;
Flev Pregper:agradientvas room t enperature; and the heater
gas;[not.ﬁsed. The sanple was presented to the X-ray

B0 &84 WWSon rich glass capillary. In addition,
t he anal ysis paraneters were as follows: the
integration 2-theta range was 2-60 degrees; the
Dateetgort U¥H@ER5 nmange was 0- 360 degrees; the number of
chi segments was 1; the step size used was 0.02; the
integration utility was cylint; normalization was
&dion VRlmE AW hroREE 8, onmega of fset was 180; and
chi and phi offsets were 0. PXRD diffractograns were

apbsnmEeuparayre; P8 Hhledereasdsr AXS D8 Di scover Xray

] L&, [ SnAl L. : i pped with
SRR AL 80:10 (W MOBAE PHIE N AR PPEC M oy
Nehtel kash: A¥SohlkrilSTAR Area Detector at a di stance of

15. 05 cm as r system cali bration, 6 a copper source
?@gp Ralventaly G%Z waghh J0; ]CQM\{) water:acetonitrile PP

Mobile Phase Preparation:

1. Prep 1 M sodium phosphate monobasic: dissolve 120 g of sodium phosphate
monobasic in water and make up to 1000 mL; filter.

2. Prep Mobile Phase A (20 mM sodium phosphate, pH 3.0): for each liter, dilute 20
mL 1 M sodium phosphate to 1000 mL with water; adjust pH to 3.0 with
phosphoric acid.

3. Prep Mobile Phase B (70:30 (v/v) 20 mM sodium phosphate, pH 3.0:acetonitrile):

for each liter, mix 700 mL Mobile Phase A and 300 mL of acetonitrile.
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automated x-y-z stage, and 0.5mmcollimtor. The
sanpl e was conpacted into pellet formand nounted on
wo bsn7igoe stage. A di ffractogram was acqui r edPCmnts2005/002782

anbi ent conditions (25 degrees C) at a powder setting

of 4CkVand 40MA in reflection node while the sanple

remai ned stationary. The exposure tine was varied and
sanplefPrgd for each sanple. The diffractogram obtai ned
underwent a spati al renag&ing% procedure to account fo

'S

FhDigbyeetampdesi in 9010 xAy) pdiny Ripsphate, sl %P@setomtrlle to an
det ) f 118.8 t
U L S S R

size of 0.02 degrees with normalization set to bin
orrral i ze.. The relative intensity of peaks in a
%‘@W&H%. S not necessarily a linitation of the
PXRD PRL SBhple RaS aKRe 1S RKthE Bla8ial ¥ ﬁlﬂ@h Havag pré@8Red or an
anple to sanple, e.g., dueto crystalline inpurities.
zFlumOh ef the s&replawgdse@n@ﬁerre@m plestislidanTheeglyssbialap slide was

0.1.d 05, The ent -
951%% iR BPPeBR Thaie e g St S Bl
efdivk RISGA@ImeSa ™ IDidperdive RAmdn IBBrRONidslet, 15925 Verona Road,

sipferences in calibration, settings, and ot her

M@dxsam Wh$37 HoM 93 systemnditied mathi a 285 mpdaser soveces Thersample was
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data herein, including Tables and Fi gures,

BRRIOSTRS SHRCIBIN P38 EAUBSd NEINE FRARATRBSC tiped i FTable A
ﬁ%@%?\% %He? afld R¥mBEof R Fosufddmd %J%rts ers will be

any five, any siX, any seven, |g or
nﬂroatedffotte&h&cqmatlanangl e peaks. Any one two, three,
four, five, or six DSC transitions can also be used to
characteri ze t heconpositions of the present invention.
The different conbinations of the PXRD peaks and the
Pfte ta” ashid rﬁlaeﬂs ?jsﬁﬁ ?,%I st o characterize the
ot st age

conposi tions. nri croscopy was
¢ Papameeed on a Ze| Ss Ax p| Settingsed oscqpe equi pped
0

‘thuz;ﬁ,ti\m/?;? er—Fol-ed controH-er—7the hot st age

htt |l oy T Al 1 i H

Riber oTegpasiies o1 _Toredo- @At ARl 1 ng pol

' Lasét source wavelength. (i)~ P~ &by —ptacing the sanple on

SR oye St d—cov logd—vm-t—l‘r-a—t:tversl i p. The
T dufH shdpETTPET ature was—Se pn‘i‘holeju uegl ggs C and the
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CSHcRHTRge VEI TT g Was oDSel Mg@agghrough a@ 5x i croscope
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[FehpeRin dt Goqlkitien (MgRes ©F 1 Npadpb: 197- 202, |Col umm:  Ast ec
clobond T 2000 RSP 250x4.6mm (Part No. 411121)

|h,-,__.,“ﬁ,_—

IR acquisitions

IR spectra were obtained using NexusTM 470 FT-IR, Thermo-Nicolet, 5225
Verona Road, Madison, WI 53711-4495 and were analyzed with Control and Analysis
software: OMNIC, Version 6.0a, (C) Thermo-Nicolet, 1995-2004.
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Mobi | e Phase A: 20 nM sodi um phosphate, pH 3.0 B:
70: 30 nobi |l e phase A acetonitrile Flow Rate: 1.0
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@usqdrachpckilow ef s bigarbppatg dropy, the frap dntgthesisastinn mixture. The

lggcgﬁﬁﬂv%%mq%gd %cgglg%%t:cg&gté{ylese %ﬁlle&ﬁ%a. The Igiltlra{té Was cg;lc)éntrated

acetonitrile le Prep: 1. 1.0 ' .

R Rt pep s st ol s Bl S0 PR el Py 3Pl Bes
Ager .

SRR PR 00 50 S0mcp ARSRUT Ly v

athylacktatevei bkt dstelén$). MhRTREHES were thén &drhbiHed arf cdnbentrated
sanple was transferred to a glass slide. The gl ass
wtidat reducesl prelsumate giva 4 slightdd yelbow belids@ngst of theaeiiew colbne
measur ement was made using an Al nmega(tm Dispersive .
eamained oAltheepdumn). The spld way theragrarystaltived foretbanad by heating
5225 Verona _ Road, Madison, W 5371 1-4495) system
the mixyrepnty itgwasdsoiling anddtben eqpling do ropsp tegigratiire g give 2:1 R-(-)-
manyal. | r ou .Jnto focus ysj th ' SC .
BNt 6P P Aol et s91 80 5 BT R BS G gnalysis were
er\M- ; . u Lrect.i ..
SRS RR AT S0 B R85 om o

REGUhS EFinHSInA S - LY EnRBERITE 8 SpRUkiniades 1irfioTePveight.

The 2:1 R-(-)-modafinil:S-(+)-modafinil solid obtained above can be

characterized by any one, any two, any three, any four, any five, or any six or more of
the peaks in Figure 1 including, but not limited to, 8.97, 10.15, 12.87, 14.15, 15.13,
15.77, 18.19, and 20.39 degrees 2-theta (data as collected).

DSC of the solid described above showed an endothermic transition at about

167 degrees C (See Figure 2).

Example 2
Polymorphs of R-(-)-modafinil

Several polymorphs of R-(-)-modafinil have been observed, each characterized
by PXRD. Figures 3, 6, and 9 show these PXRD diffractograms (data as collected) of
polymorphs Form III, Form IV, and Form V.

Recrystallization has proved to be an effective technique for the formation and

acquisition of the polymorphs of R-(-)-modafinil. Suitable solvents for the
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(Exposure tinmes and nunber of exposures nay vary;,

changes to paraneters wll be indicated for each
wa@ewaisisp4 on.) Table A Raman Spectral acqui siPCDIS2005/002782
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i\e a .1 ,0wW idresidue (2.8 g). The yellow solid
as- h a colum (silica gel, grade 9385,

230- 4QRhyd¥esar@oRia @as Wagbubbled throtlgh a%bmﬂon containing R-
acet ate: hexane as eluent). The filtrates were then
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arﬁmonmsgaa Wak beisbléd thiowgdhifanal addytidrabl 0 agnitbe Sndhy mes
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RN AP ok TBP B0kl o rob P83 SR 97 539 nd was

PXRD an anal ysi s re con‘p ete
ableeated.e The Gltrade anaszl thet neatsalited esing neat. Hdtand heothed prdcip'ﬂ;ate

éﬁl%g{)gch%%q thdl ﬂig{smlgia W%WGF‘%L > e )@%llzed fn Tom a lnl viv
Bixtore-oredahbiNind issprdpyl ARERGIbY Heai®d 1he nPiRbAé GRS 1BRAYBoiling and

can be characterized by any one, any two, any three,
thay coaling, to aegm terperatare taigjveR4-) anodabing form {lhes pealedessrsolid
féﬁure 1 including, but not limted to, 8.97, 10.15,

g? 14.15, 15.13, 15.77, 18.19, and 20. 39 degrees

2- t her q-)cladinilsF ol IIIB@ahQﬁ)chaIBa@rl@éd byhanyséel any two, any three,
descri bed above showed an endot herm ¢ transiti.on
adour, sy fiyeqragy sis qr gaare pf tigmeaks)in Fgyag|iaclpding, but not limited

&7 BTO(PHE 19773R1 b 8AA BY 7 and 23.21 degrees 2-theta (Rigaku PXRD,
data as collected).

DSC of the R-(-)-modafinil form III characterized in Figure 4 showed an
endothermic transition at about 161 degrees C.

A second batch of R-(-)-modafinil form III was prepared for further analysis via
thermal microscopy and PXRD. Solubility data was also acquired. These data are
discussed below.

R-(-)-modafinil Form III solubility was equal to about 6.1-7.0 mg/mL. The
solubility was measured from an isopropyl acetate slurry stirred at 25 degrees C. The
solubility measurement was performed via HPLC. The solid from the solubility
samples were dried under nitrogen and characterized by PXRD and thermal

microscopy. Form conversion was not observed during procedure.
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Several pol ynorphs of R-(-)-nodafinil have been

observed, each characterized by PXRD. Figures 3, 6,
waeas078how t hese PXRD diffractograns (data asPCT/US2005/002782
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sol vents and m xtures of solvents may be used to
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benchydylsniny] msthyl §sterc(® 1 0288 el immethanah €13 B Verel O
h i ] . .
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fmohiSgas Siak bubbled waeeughofor amadditiéreal 16 mimatds. t Stirtiak was

hours and anmmoni a S bubb#ted t h';gg&)gh again for 10.
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was I and t he

en neutralized using cone. anot her
mideariofher pteeiffitatenfednedahdvass adlettedt dte salldematetiald3 g) was passed

{h%?(‘it u a:co Lfns_i% Hﬂﬁn re‘ig%%}’qs@gbi %ﬁ?o(glﬁqgegh gp ]égéstr\r/?ér\ésgl 3nb v/v ethyl
heathnd WxEndIfd diberdt. TRScoh@hh Wad tRAAIUSRRIWRR emlylnigce&a@e (250

roomtenperature to give R (-)-nodafinil form as a
o)) oThe §trases| wetre combined jand Forcentratedi undetir¢duced prepsure toagive R-(-

har.acterd.zed b t wo, th ,
PRoRARR S (A8 ol P o0 ML "o The pomke i
Fi gur R-(3)-inB@afitdi Fetm bUtangd cHatd¥tdrigeld b any o2&l anyl Bv& any three,

17.73, 19.23, 21.17, 21.77 and 23.21 degrees 2-theta . .
uR f9ak @nPLIRD, orcay si%er reeve|of thearepks mdigwe 6ripgluding, but not limited

B 578, RSN pbaom 44 oot ast g Ehgiig pi,
@ata As sdlloed).bat ch of R-(-)-nodafinil formlll was

P epalr)es% (Ifot}rle {{l-'l(r-)t-rtr]x%criaf%ﬁla%o}/r%i& c\ﬁiau%cterized in Figure 7 showed an
endothermic transition at about 147 degrees C.

A second batch of R-(-)-modafinil form IV was prepared for further analysis via
thermal microscopy and PXRD. Solubility data was also acquired. These data are
discussed below.

R-(-)-modafinil Form IV solubility was equal to about 3.5-4.0 mg/mL. The
solubility was measured from an isopropy! acetate slurry stirred at 25 degrees C. The
solubility measurement was performed via HPLC. The solid from the solubility
samples were dried under nitrogen and characterized by PXRD and thermal

microscopy. Form conversion was not observed during procedure.
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thermal m croscopy and PXRD. Solubility data was al so

acqui red. These data are di scussed bel ow.
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Thermal (hotstage) microscopy was used with a heating rate of 10 degrees

C/minute to measure the melting point of R-(-)-modafinil form V, which was
determined to be about 159 degrees C.

R-(-)-modafinil Form V can be characterized by any one, any two, any three,
any four, any five, or any six or more of the peaks in Figure 10 including, but not
limited to, 6.53, 10.19, 13.90, 16.56, 17.35, 17.62, 18.99, 20.93, 22.08, 23.36, and
25.91 degrees 2-theta (Bruker PXRD, data as collected).

The polymorphs of R-(-)-modafinil are named Forms III, IV, and V based on

similarities in the PXRD diffractograms to those found in the diffractograms for
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anal ysis via thermal m craoscopy PXRD. Solubility
dJe)traOMmllaIZSbRe(e)qmpdafmll Sﬁthmd@ﬁral @nnéaedahg@g?;gé@ﬁ by any one,
bel ow. ormVsqublllt
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ﬁﬁldcﬁﬁﬁobﬁpﬂdt lintifldad,8.83,uo0ry, $t.87 rleld17<';1115.25 Ie39,4831(20.39,
The so é4rreasur ement was performed via HPLC, The

2b0PLR4410iand Re-48 deerses I-thetadipatat XRPedata peeplissigd)
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showed an endothermic transition at about 168 degrees C.

Thermal (hotstage) microscopy was used with a heating rate of 5 degrees
C/minute to measure the melting point of 2:1 R-(-)-modafinil:S-(+)-modafinil, which

was determined to be about 160-166 degrees C.

Example 4
R-(-)-modafinil Form IV

105.9 mg of R-(-)-modafinil was slurried in 1.5 mL of ethanol for 2 days. The

liquor was filtered off and then dried under flowing nitrogen gas. The resultant solid

was analyzed via PXRD and was determined to be R-(-)-modafinil form IV (Figure 13).
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%?‘{"-ﬂiae%ﬁ@"dgms}?ﬁn:ag??g})qﬁﬁg'c}ﬁ? (RIS Si i zed i n
Figure 12

Example 6
R-(-)-modafinil Chloroform Solvate

200 microliters chloroform was added to 30.5 mg R-(-)-modafinil. Mixture was
heated at 75 degrees C for 30 minutes, and then an additional 200 microliters
chloroform was added. After an additional 30 minutes, the solid had completely
dissolved. The sample was heated for an additional 2 hours. After heating, the sample
was cooled to 5 degrees C at a rate of about 1 degree/minute. Upon reaching 5 degress
C, the sample was still a homogeneous liquid solution. The sample was then placed

under nitrogen flow for one minute causing crystals to begin to form. Sample was
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showed an endotherm c transition at about 168 degrees

C. Thermal (hotstage) m croscopy was used with a
wheasiorg4 at e of 5 degrees G/ nminute to measur ePCES2005/002782

melting point of 2:1 R (-)- m)dafinil S-(+)-nodafinil,

whi.ch é\@i (E?ettﬁe‘if{g&%s %}]?‘I}% ,gg,ip%% 1@%9()1 6Tg$ QLGSR s then dried

{thder hrtmgdﬂﬂbw dndwWh8raletibéd l@}dPXRD]arﬁlfTLGAf et hanol for 2
days. The liquor was filtered off_and then dried under

f 1 owi RERR veovemsnpleigd ontireRr(@snedating! chiprptormesslvattal Rridy

Ho B RO ) ) S0 b 5

foluarang tfive] arethylsix amnoerd theapeaks ik igamyl 6tihelading st not limited to,

BT d e ol b SAott T Aacon L 5pB82% s 2-thera

érP)éi@DAf&ataé':@cﬁl%ctea)l 71, 22.77, and 23.36 degrees
-theta (Bruker PXRD, data as coll ected).

R-(-) Tﬁr@d@ﬁthcu RH(-F-modafinil cielgrofdrsosal eto wes eamplitedt Fégurel 7

: eg‘ffﬁﬁh&htl&’ln térg%}tfyv;eo f ﬁ?tg‘%eﬁlgﬁ QU ut %ﬁtﬁa%}’@tg% degrees C.
R-(-Vnodafinil FormV 107.7 ng of R-(-)-nodafinil was

di spensed into 3 nL ethyl acetate. The suspensi on was
heated on a hotplate (60 degrees C) to dissolve the

ﬁ !iq 7 Approxi mately one third to one half of the
ol vent was evaporated off with flow ng

Ri(t)-mgedfiribShlofdbenseng iSeoivatevas t hen cool ed to room
tenperature (25 de Q. A trif i |t

used R KEAss EE(IORE 15810 7 SMBRDLHAS ek Imaplorobenzene (3
ED dhd Bk L4 o WEE A0E HEBRAe. 1T IS ol 8o abou
25 degh&0s.C. R’Ihe $lurrpdais|tlmnl re]lfemtemh adCIRHF bes eddedantiball mzldis were

Yy an e, .an fi

GspTess, B soiBn e et Baed oo il B¥%hi PR draviy, ©

RittpeRdre lthrd He?)@ ih ‘ﬁaseaﬁeds%al 1,thé’t35torl§e U redfitad soliiwésloollected
18.°97, 20.74, i, 23.36, and 25.90 degrees 2-theta

yiBrvagam ﬁl(]famonldtad ah@rsctcmeldem BYRD.DSC of the
R- da o F h
an enBSRRErH torep SR ot R DR R 1o o5 R

ARgAREBcHlorob¥@4¥Ré Solbate can be characterized by any one, any two, any three,

any four, any five, or any six or more of the peaks in Figure 18 including, but not
limited to, 4.51, 6.25, 7.77, 10.37, 11.43, 11.97, 16.61, 17.95, 20.19, 20.89, 23.41, and
30.43 degrees 2-theta (Rigaku PXRD, data as collected).

Example 8
Ethyl acetate channel solvate of racemic modafinil

The ethyl acetate channel solvate of racemic modafinil was made from a
solution of racemic modafinil (53.7 mg, 0.196 mmol) and 1-hydroxy-2-naphthoic acid
(75.5 mg, 0.401 mmol) in 2.4 mL of ethyl acetate, dissolved over a 60 degrees C
hotplate. Once cooled, the solution was seeded with ground co-crystals of R-(-)-
modafinil:1-hydroxy-2-naphthoic acid (see Example 17 of Application No.

PCT/US2004/29013).
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R- C- Vodaf i ni | Chl orof orm Sol vate 200 microliters
chl orof ormwas added to 30.5 ng R-(-)-nodafinil.

wokoosrBInas heated at 75 degrees C for 30 m neCEES208510)2782

then an additional 200 ficroliters chlorof ormwas

added PRRDEWasEorasleict iof iR B eﬁfbﬁt&t &ﬁnnélg gldf g%dr%ﬂgc modafinil.

onpl etely dissolved. The sanple was heate
aabfr' ?ﬁhashaa:ﬁtaze ¢heonel. SOlo@teerf resatic mpdafimiécaeptharavasized by any one,

e e 2 rate of abou N
d r eef é,{éje gﬁ}g%ﬁ"%@ h%r %‘ydg‘g?retggreéf]&fen%eag%}?pf igure 19
V\mslusling] butenolo timigd 6,388, Ima»e; 1H.83)124t59093.04, %d%ml d'égrees 2-theta
% Ma ed under njtrogen fl ow for one m nut
it 3:3?%5?(836’@6) nto form Sanple vvasagal n

I ncuba ashed. out
The. gl e neetnoseqrs SRl SIRAE T Riosthic hSHAR G4 completea
chignmciOshowed abgut B)mpandlt'ﬁ@ght R$SDewwasn aboR 25t 0d aBBut 150
n%e R- ) nodafinil chloroformsolvate. R-(-)-

YT | chl orof orm sol vate can be characterized by
any one, any two, any three, any four, any five, or
any six or nore of the peaks in Figure 16 including,
but not limted to, 8.97, 12.07, 14.20, 16.91, 17.49,

0.87, 21.45, 23.1 1, and 25.24 degrees 2-theta

%%%%er—gPXRD data as coll ect ed). TGA of the

R{-)modxdialli Adetic abldBod4¢ m sol vat e was conpl et ed.
Figure 17 showed about a 15 percent weight | oss

bet weehhedbdutmodafing dcelivornid saivate wigs fumed byrmdpigeR-7-)-modafinil
5 RSO B e T v

(ngva)B@wghﬂdea{trﬂﬂero Tha po@delegssetien &napieB b3 I¥SC, TIGA, and PXRD.
m xt ur al | omiqagg% oql to about 25 degrees C he

slurr “Waveh eaﬁﬂér malipl ageligagid sol vare. LaThe solvate
Sﬁh'bg%hdiﬁétgnigd% e, iu% hre t%ﬁ%f hp%ﬂ ?ilvI oo apy six or

to cool whil elng stor ratur
dagrs of theanegleminengwau lndkﬁdlleg, st aotgrited fog9 nesw mms 61,17.59,

IR 2l TR: SRt Fsan? bR er RRRE} 4034 SV 1ackas)
R- (-) -T®Af tHei R- (Q%ﬁaﬁlﬁﬁﬁé&%&%o‘lﬁt@wa eted.

nodafinil chl orobenzene sol vate can Bﬁ %\Ct er |Fz%ude 22
showerabgwban hhypencons, weiglyt lossrb@gveeamj»omwlra,nda:byutf mseiegmes C.

t Fi 18
ool OISEbt RSP finh SR sl SN S Comtléid e 23
Showdad arilﬁmdﬁﬂherrinib t8dnsitidl al Sbou? 86 @8greek®c 41, and 30. 43

degrees 2-theta (R gaku PXRD, data as collected).
Exanpl e 8
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Et hyl acetate channel solvate of racem c nodafinil The
et hyl acetate channel solvate of racem c nodafinil was
wore@s/0f18em a sol uti on of racem ¢ nodafinil (53PFT/DE2005/002782

0.196 mml ) and | -hydroxy-2-naphthoic acid (75.5 nyg,

%}%0.1 . I%. in 2.4 nL of ethyl acetate, dissolved over
b‘s&gﬁg ¥ C hotpl ate. Once cool ed, the sol ution was

seeded Wi th ground co-crystals of R-(-)-

nmodafinil:I-hydroxy-2-naphthoic acid (see Exanpl e 17

bf Aphicpmgesitpn semprxing ER6dmwbiis)l: SSRpmegatinl.

conpl eted on the ethyl acetate channel solvate

of racem ¢ nodafinil. The ethyl acetate channel solvate

of r aTldompsildhiaficlaiman wherethar act eri zed by any one,

any two, any three any . four five, an

mote @t H6 ﬁ@@pgm iop P chaEletiand et o s gl Cigaction pattern
limted to, .

25. 94 degr ee?g3 et ap%é)r u g‘?%ﬁﬁ% é% (R gg@esaﬂgﬂem

col I ect ed)() TGbsaaII carhposéidmyik 2aid§~t(e)tre0¢dfmdr&(+)smbddm®l and said

f d I ted. F
ahout o 3. 6" por et RGihBeS ShinEerbba s 35 U and

about 150 degregpidde mple 9 R-(-)-nodafinil Acetic

acid Solvate The R-(- -nmodafinil acetic acid solvate i
was forned(iby gsaichenmppsiiqniy 2HoRHf)- mociaﬁ(nllcﬁ‘s(@ medafingl and said
0.066 nL of ace

steel cylinder %/(\n ?‘}’18‘%3@‘ %Lpaégm gr| n %kiéfé BJZFEE&SIS 19
powder was thendepiédsyzed by DSC TGA, and PXRD PXRD

was conpleted on the R-(-)-mdafinil acetic ac

sol vate. TH® sﬁ%?@nﬁ%ﬁl%sgﬂﬁéﬂt@?‘iaﬁ@& %9+)dﬁ9d%fﬁ’él and said
any two, any tgﬁég}/ E'r}ictf ?a e?f%rﬁﬁrl\é@s %g, s M. B4 éfncpfO 39

nore of the pe udi ut not
limted to, 91(Tegrée@ 20 16 61, 17.59, 18.90, 21.1 1,

and 2411 rees 2-theta r
col | ect ed) (v GN CQIAROSHIQN.1 )ggi}g@f).lﬂ?q? %éxgg? +3 Iggqqulml and said
sol vate was conglgl @ffrabtidiiaBer ok} RWBIpRRE Ui 1277 dd 19.25

percent wei ght | oss between about 25 and about 125
degrees C. DSC ddgredseoR- (- ) - nodafinil acetic acid

SOt e O S s S e DGR o s

1. A conposi t | OX-@?ﬂﬁfr’a&id?ﬂ)a&eéh comprlses a peak at 8.97 degrees; or
R-(-)-nmodafinil:S-(+)-nodafinil. 2. The conposition of

cl ai nfbd, wihecempositied) lwqh@raé@np@%bx # Bﬁq therppgrapt whergigpaid
by a pome&on)l%orsﬁ%n% Eflrl@i; '-Iﬁgdam 1F5e-(+'3-modaﬁml and said DSC

thermogram comprises an endothermic transition at about 167 degrees

C.
3. The composition of claim 1, wherein the composition is a pharmaceutical
composition.
4, A composition comprising R-(-)-modafinil Form IIL
5. The composition of claim 4, wherein:
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conprising peaks expressed in ternms of 2-theta angles,

wherein: (i) said conpositionis 2:1
waoqosp7msedaf ni |l : S-(+)-nodaf nil and sai d X-rayPCT/US2005/002782

diffraction pattern conprises peaks at 8.97, 10.15,

;r] ? -) Ei)1113) 3 ég?e%ff%?%itﬁz& IIS ??@%3’%0%}{%) Q%ﬁ%i Cgli%ﬁ%gteigg?c%)/};a powder X-ray

di ffracti iffpetib®pittez® oRhpEang Pekk express8d U tepmisl ofl B-tHdla
degrees; (iii) sald conpositionis 2:1

R- (- ) - nodanBles) Wisreiny - npdafini| and said X-ray

diffracti pat [ - 20,
degr ees; 8pv) ss‘gﬁfd& cl:'{}?rzr)pggig)|hfi ?%ﬁglﬁs lq&y&lgr&ﬁan%rkqldzﬁ r§39
R- (-) - nodaf i ni |diffrdctidpn patttad coxnprises pealaial 7211 8§.37, and 17.73
di ffraction pa&}ern conpri ses peaks at 15.77 and 19. 25
degrees; or (v)4&&®¥ conposition is 2:1

R-(-) - modadih ni & doipodRidafid 2 idodafms) E@l?’ﬁﬁoﬁﬂ{ﬁbﬂ said X-ray
diffraction” pattern conprises a peak at 8.97 degrees;

or (b) the conpbffractiompattere hemprises peaesdit By21ant3C 37 degrees;

t her nogr am..wherej n sai d. conposi,tion i.s 2: .

R () MoQRlTR | e Bristian 1 prEdafiil RO and seid X-ray

t her nogr am Conpy;iffRGor Pat@ital 06MpYises pedkswB 37178 @Ad 39.23 degrees;
about 167 degrees C. 3. The conposition of claim]1l

wher ei n t H&v)corfeiskiompesitios ina piedainit pelymermh and said X-ray
conposition. 4.,. it rLsi )
R-(-) - nodaf i ni |d‘é’6a%§1g$??¢e%?&?ﬁ‘g@§8h%§§? 1037 apd 24,77 degrees;
4, wherein:(a) drhe conposition is a polynorph and is
characterized by a powder X-ray diffraction patte

conpri si ndVheaksdiksqmrostiog ip ﬁ“toélﬁhﬁll Belymorpikengd S&H[]R'e@?’
wherein: (i) sai; I 4 [ | i ph
and said X-r aya%?ff%?g}g??%ér{hgg? éi?%a ogngiatl zgg dgée}giggggt

7. 21,(b10. 3Ke camplosifion/i3 cagetenssd Hyi d PSE€ahetmogramp.sihdrein said

pat Lern ccpHoEBen iR Redsypimara 4 s oG HiisrBEram

comprises an endothermic transition at about 161 degrees C.

6. The composition of claim 4, wherein the composition is a pharmaceutical
composition.

7. A composition comprising R-(-)-modafinil Form V.

8. The composition of claim 7, wherein the composition is a polymorph and is

characterized by a powder X-ray diffraction pattern comprising peaks expressed in
terms of 2-theta angles, wherein:
(a) said composition is a modafinil polymorph and said X-ray
diffraction pattern comprises peaks at 6.61, 10.39, and 16.49
degrees;
b) said composition is a modafinil polymorph and said X-ray

diffraction pattern comprises peaks at 6.61 and 10.39 degrees;
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(iii) said conposition is a nodafinil polynorph and

said X-ray diffraction pattern conpri ses peaks at
wdZ00887mmd 19. 23 degrees; (iv) said conpositi OPCT/BESH05/002782

nodafinil polynorph and said X-ray diffraction pattern

conprises peaks .gt 10.37 and 21.77.degrees. or (.

said conpé9iti spidicamposifian s WPWHH‘&W&FR?{PMB“ §é{\f/’2¥'ray

X-ray diffract iggfraOfd SRt Omriseepeaks BEFKIRAN’1 213 degrees;

degrees; or (b) the conposition is characterized by a

DSC t her nogramerwherei n said conposition is a

nmodafi ni |  pol ynpr,ph _and..sai e [1ix8.
anendot héPh & EPaEPPrERf e HRS bR SR B
The conposi ti odifffactidropaitedh conytises peakbat 208Pasd 22.8hdegrees;

a pharmaceutical conposition. 7. A conposition
conprising R (9 -nodafinil FormV. 8. The conposition

of claim wher:qi [gho@ I :

is char ath%)ri zgé‘ﬁﬁg‘@gggﬁer bzrkggmoé(ﬁr?% ? ia%){gg%g?% gén}ﬁ
conpri si ng peakiffraztioregstech compresesrs pedk &-6tGledegraengl es,
wherein: (a) said conposition is a nodafinil polynorph
and said X-ray diffraction pattern conprises peaks at

9b- 61’Th1:30 BosiABTofi8aihd7 AR 88 She édMpciRiod i§ @ PRASIACE@Tkal

Is a nodafini| polynorph and said X-ray diffraction
cp@pobstion.conpri ses peaks at 6.61 and 10. 39 degrees; (c)
said conmposition is a nodafinil polynorph and said
X-ray diffraction pattern conprises peaks at 13.99 and

187. 7 dafpRafon mpridingSRi(J-reedagadiFot@nvi s a nodafini |
pol ynorph and said X-ray diffraction pattern conprises
peaks at 20.87 and 22.31 degrees; or (e) said

TP bBfoltef oIR8 dngghy o P ond said Xy
9. Thg conposinipasitioafis alpalymofph wikis eharatthrzaldiypopowderX-ray
's a phar rcrltiif(f:’r%gtti(i)ncgalttexgr?gyrr?griisgrilgogéaks expressed in terms of 2-theta
angles, wherein:
@) said composition is a modafinil polymorph and said X-ray
diffraction pattern comprises peaks at 7.79, 10.31, and 11.77
degrees;
(ii)  said composition is a modafinil polymorph and said X-ray
diffraction pattern comprises peaks at 7.79 and 10.31 degrees;
(iii)  said composition is a modafinil polymorph and said X-ray
diffraction pattern comprises peaks at 16.49 and 17.33 degrees;
(iv)  said composition is a modafinil polymorph and said X-ray
diffraction pattern comprises peaks at 19.47 and 23.51 degrees;
or
V) said composition is a modafinil polymorph and said X-ray
diffraction pattern comprises a peak at 7.79 degrees; or
(b)  the composition is characterized by a DSC thermogram, wherein said

composition is a modafinil polymorph and said DSC thermogram

comprises an endothermic transition at about 147 degrees C.
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10. A conposition conprising R (-)-nodafinil FormlV.

11. The conposition of claim 10, wherein: (a) the
w@eup%ishd on i s a pol ynorph and i s charact eri zedr/bg2085/002782

powder X-ray diffraction pattern conprising peaks

ed in ter f 2-theta. er ein
P T saureltEh S sim SRR e pe it Saphafpdpeutical
Ml@gltmﬂffractl on pattern conprises peaks at 7.79,
10.31, and 11.77 degrees; (ii) said conposition is a
nodafinil pol ynorph and said X—ray diffraction pattern

npr K H5S .sai d
B npoi s aathe £ pfSeffih R MEREE cobbihe 27
di ffr(ab;tpr@ndlngﬂzt-(aj-modaﬁmliaads peaks at 16.49 and 17 33
degrees; (ivy) ,said c n S finil ,
oLy 5P ialiEiS 1 PROBFPAPF RrtakPioGH Pk OB ABBrapFAGSgIvent
peaks at 19.47 and 23.51 degrees, or (v) said

conposition is a nodafinil pol ynorph and said X-ray
HH.f f rAcméthmd qziémaléngl 2ddh°;ﬁf)'+r3@tafmilp&‘eé+k) rabdaﬂni?lQCczmmise$

Cher B PR ARG GPeGa BB TOHE Faseeraandpip: and

pol yngy) RRy stiMiig@ind 20BPR-(LRbaREHIP §$ HRAAMABréM a solvent or a
endothérmc transition at about 1 degrees C.12. The

conposi mistwreef soleents. 10, wherein the conposition is a
pharmaceuti cal conposition. 13. A nmethod of naking a
pol ynmor ph of R-(-)-nodafinil, conprising: (a)

P5.0Vi Airighdd ¢f haking &E(-Ppiodafditifor)IIIC eyapadihg:zi ng t he
pol ynor ph of R—(-g nmodafinil froman appropriate

sol ve@® praviding Re ms@aﬁm wfing 2:1 R (-)-nodafinil

(S (+ .
oy (- ( ) éb;)m'lgg?arllrl]ilﬂlé the o(?dr%ﬁg%l fo%@ilgﬂf)gl\éd rr%rlm]ft or a mixture of
nodaf i nisblvertad (b) cryst allizing the 2:1

R-(-)-nodafinil:S-(+)-nodafinil froma solvent or a
m xture of solvents. 15. A nethod of naking

Ie. E g A%&E&% ﬂilf IIl’l_altlﬁé m-d {-hod &@RPLdri 1V cofaprisiRgOVi di ng
(a) providing R’—( ) modaﬁml and
(b) crystallizing the R-(-)-modafinil form IV from a solvent or a mixture of

solvents.

17. A method of making R-(-)-modafinil form V, comprising:
(a) providing R-(-)-modafinil; and
(b) crystallizing the R-(-)-modafinil form V from a solvent or a mixture of

solvents.

18.  The composition of claim 2, wherein said composition further comprises a

diluent, excipient, or carrier.

19. The composition of claim 18, wherein said composition is a pharmaceutical

composition.
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(b) crystallizing the R (-)-nodafinil formlll froma

solvent or a mxture of solvents. 16. A nmethod of
worelosngs®R (-) - modafinil form IV, conprising: (BJT/US2005/002782

providing R-(-)-nodafinil; and (b) crystallizi ng the

t
o A R P b b SR8 e SRt B B 5505
as¥ocigt€dWith %hft@lepéﬁ)nawowpsyd inigltife (sclerd¥dafated faflgl&n thfémility,
crystallizing the R-(-)-modafinil formV from

catipg disardesy adentiorwdgfieit bypesantivithdisordeg (AEﬁ@)eB?fwa@ s @isease,
mgénél&lf "y%ep gﬁa%a ear SPathiGOIRRA! Bfn%giséiﬁglmﬁfsteﬁﬂgm% h $@ject a

I en or carrier
therapaltizhlly dBectivh anpunt afdiogmdEipPosin 1V cor FosmaV of R-(-)- modaﬁnil.
phar maceuti cal conposition.20. A nethod for treating a
subj ect suffering from excessive daytine sl eepi ness

1a880ﬁ5e%aﬂoeg?ééarﬂﬂg GPLISRSY0, WREGR |tl?e°§t1!5 ecmél aHuPh subject.

sclerosis r atigue, infertil |ty, eati ng
di sorders, attention deficit hyperactivity disorder

22 et BFR BRRAPELS SRR 20 R ReEy TRARTRY £0ah IhE 1 o

adminidkRi&ct a therapeutically effectlve amount of Form
[11, FormlV, or FormV of R-(-)-nodafinil. 21. The
nmet hod according to claim20, wherein the subject is a

23\?\32? s81v e?o??(—ﬁ_ﬁ-@ofdllﬁﬁl r(gﬁ)e'gﬁg It]?elcs%%e%'t g%]lécﬁlgtlg @é@t@cgggm the
gréuss ecbnsfshﬁg of: cRtdroformipeiadrobenzensyaad ateatictderl. sol vent

nol ecul e 1's selected fromthe group consisting of:
chl orof orm chl orobenzene, and acetic acid. 24. The

24 ol V[ & so%at&%@%%ﬁ? 5 6%%11? SBW% d;:'sl? fc}{&%&ch&-d gt t%owder X-ray

characterize raction p
diffescpion paugn pempeEsiey peaﬂssm;iressedhm temmns of 2 2hdth engles mdlessn:

wher ei n: sai, olvate s chl or of orm sgo] vat e._and.
o 5 v R el ri ot o i firfiaction

8.97, 12.07, Wte%c&%r%gﬁé‘&.%atéb) mﬂaﬁ@hw@oqe Bed)
chl orof orm sol vate and said X-ray diffraction pattern

conpr i ses(bpeaksidsolvate 63 chigofsm sehatomdgpidi¥gneddiraction

g(c)r a;a:j:jf ]Zc’ ?la\é? tagtﬁ{'nscoarlnﬁ'psleg Ir)ng(s) oM ’f'% 1%%% andj 26 @’5 gegrees

(c) said solvate is a chloroform solvate and said X-ray diffraction
pattern comprises peaks at 8.97 and 12.07 degrees; or

(d) said solvate is a chloroform solvate and said X-ray diffraction
pattern comprises peaks at 20.87 and 23.11 degrees; or

(e) said solvate is a chloroform solvate and said X-ray diffraction

pattern comprises a peak at 8.97 degrees.

25.  The solvate of claim 23, wherein the solvate is characterized by a powder X-ray
diffraction pattern comprising peaks expressed in terms of 2-theta angles, wherein:
(a) said solvate is a chlorobenzene solvate and said X-ray diffraction
pattern comprises peaks at 4.51, 6.25, and 7.77 degrees;
(b) said solvate is a chlorobenzene solvate and said X-ray diffraction

pattern comprises peaks at 10.37, 16.61, and 17.95 degrees;
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pattern conprises peaks at 8.97 and 12.07 degrees; or

(d) said solvate is a chloroformsolvate and said
wo2008977894 fracti on pattern conprises peaks at PO1/8%20a851a02782

23.1 1 degrees; or (e) said solvate is a chloroform

solvate and said X-ray.diffraction pattern.canpyise .
eak at 887 qste seatt S cHErbebfeBEvaE B SRHG Y difaction
wherein the SOk;M@érﬁcbﬁpﬁ&_@ﬁﬁa&seJtu.Zﬁ%aww RPEER] orX- 1 ay
diffraction pattern conprisi ‘r’gppeaks expressed in )
terms of £d) hesaidaelyhteds a ehlercbenzeng aylvaigiand seidvatay diffraction

a chl orobenzene_sol vat e .and i - Higkr [
pattern conpri g%tierxaggl@n%ets p&fg%la? 1@232%,%(122357‘%@{?68’%
degrees; (&) saaiid soloht¢as & chlsrobeniztnesoleR2ad 8aid K -vat diffraction
and said X-ray diffraction pattern cqonprises peaks at
10. 37, 16.61, gaemromprisasgmsak a4yl degreessol vate is a
chl orobenzene solvate and said X-ray diffraction
pattern conprises peaks at 4.51 and 7.77 degrees; or
26d) Thk dolsate\oditiim 23 awhdrkbinrtbbsolv@e és datackrizediby apawder X-ray

-ray diffraction pattern conprises pe at 10,37 and.
oA R L S b R A R

sol vate apg saisglqXofvaté idhd AdeieabianoRatd fdNakIOXREY &8adtion
peak at 4.51 degrees. 26. The solvate of claim Z3,

wher ei n the solputtere compusesmaaksetiozldd 1620 zandohbefdr degraeay

diffracti patt.ern conprisin ak Xpress L n,. .
ternms of ger[ heﬁ%ﬁéﬂ‘dﬁfsg? %ceepg iagﬁ e g‘ﬁa?es%\dcfalsdg‘?'\f%x diffraction
an acetic aci dpafdriabmpAsed peakht%:3328.94] ddd BLS9 @éprees;
pattern conprises peaks at 9.17, 10,20, and 16.61

degrees; (®) sanidselypteds an pegtigacidsetvate andjsgidsbirgpdidfraction

and said X-ray diffr Ls I I ks. at
6.53, 6.94, angg{i%gg&gégérgé’g?;ga?%ﬁtal gdé%f(\?}egtp%g’lir an
acetic acid) solsyidtselvards smacktiX-atigysotliatd andchidoX-rppdiffraction
conprises peaks at 9.17 and 10. 2Q degrees;_o0 d) said
solvate is an @é%%m@omlépwmté6&4@@&5&%@6&%&5; or
diffracti patL.ar. | i -Gl ey difeaSi
degr ees; g@ (egsglgzg%’%{s%%%tﬁgéﬁcgegn@g%&é%gSgg:di% g}éll\/a{t elon
and sai d X-r ay pditérhrcanipriess ayzik @t 9. 1¢dagreeses a peak at

9. 17 degrees.
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