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EdgavitPadart titedympttis’df dementia and loss of memory, especially in the
elderly. Modafinil has also been found to have application in the treatment of fatigue,
and in particular the treatment of fatigue associated with multiple sclerosis, as well as
sleepiness, Parkinson's disease, cerebral ischemia, stroke, sleep apneas, eating disorders,
attention deficit hyperactivity disorder (described further below), for stimulation of
appetite or weight gain, for promotion of wakefulness, or for improvement of cognitive

dysfunction.

The primary pharmacological activity of modafinil is to promote wakefulness.

Modafinil promotes wakefulness in rats (Touret et al., 1995; Edgar and Seidel, 1997),
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Modafinil was known in the art in the form of a therapeutié package, marketed
under the name Provigil®. Provigil®is a pharmaceutical product sold by Cephalon, Inc.
of West Chester, PA. Provigil® is supplied as tablets containing 100 mg or 200 mg
modafinil, with several excipients, including magnesium silicate and talc. In

commercial use, modafinil-containing therapeutic packages are labeled for use in
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unit
talc, and can contain about 250 to about 450 mg of modafinil, wherein about 70-90% of

the total weight of the unit dose is modafinil.

BRIEF DESCRIPTION OF THE DRAWING

Fig 1 represents a human blood plasma concentration curve of modafinil after an
25  initial dose of 100 mg of modafinil followed 4 hours later by a 200 mg dose of

modafinil,

Fig. 2 represents a hurnan blood plasma concentration curve of modafinil after
an initial dose of 200 mg of modafinil followed 4 hours later by a 100 mg dose of

modafinil.
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A “pharmaceutical composition”, as used herein, means a medicament for use in
treating a mammal, .g., a human, that comprises modafinil. A pharmaceutical
composition according to the invention may also, but does not of necessity, include one
or more non-toxic pharmaceutically acceptable carrier,

25 As used herein, “therapeutic.ally effective amount” refers to an amount that is
effective in reducing, eliminating, treating, preventing or controlling the symptoms of

herein-described diseases and conditions.

Similarly, a “method of treating” is a method of reducing, eliminating, treating,
preventing or controlling the symptoms of herein-described diseases and conditions. It
30  isunderstood that the effect of pharmacological agents will vary among a large

populatidn of subjects.
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about 3535, 360, 365, 370, 375, 380, 385, 390, 395, 400, 405, 410, 415, 420, 425, 430,

4335, 440, 4435, or 450 mg of modafinil. Preferably, a unit dose can include about 255,

300, 340 or 425 mg of modafinil. Most preferably, a unit dose can include 355, 300,
340 or 425 mg of modafinil,

In yet another embodiment, a composition of the invention consists essentially
of about 250 to about 350 mg of modafinil or about 250 to about 450 mg of modafinil.
In another embodiment, a pharmaceutical composition of the invention consists
essentially of about 275 to 325 mg of modafinil or about 325 to about 425 mg of |
modafinil. In yet another embodiment, a composition of the invention consists
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However, it has been surprisingly found that a single unit dose of modafinil
containing between about 250 to about 350 mg of modafinil or between about 250 to
30  about 450 mg, and in particular about 255, 300, 340 or 425 mg of modafinil, induces a
beneficial neurological response with respect to the treatment of ADHD. Specifically, a
single unit dose containing between about 250 to about 350 mg or between about 250 to
about 450 mg, or between about 275 to about 325 mg or between about 325 to about
425 or about 2535, 300, 340 or 425 mg of modafinil can be as effective as a 200 mg dose
6
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e PRHBaRHEPLEITR 1 Brit 348 2h b Budshd HEGPRN TR (Y
a) undesirable side effects can be avoided. Furthermore, it was concluded that the blood
profile shown in Fig. 3 provides a desirable blood profile of modafinil blood
concentration for the treatment of certain neurological conditions that are treatable by
30  modafinil and described herein, such as ADHD. Accordingly, the present invention
also includes a unit dose such that the oral administration of the unit dose to a humnan

results in a blood profile of modafinil substantially as shown in Fig. 3.

As shown in Fig. 5, significant and surprising improvements in ADHD were
also obtained with single doses of 340 mg and 425 mg of modafinil.
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e o e . T ok 2007 v
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and uni 0ses 0 Inventi
be tiefunitidabe can be sngmﬁcantly higher than that of conventional 100 mg and 200 mg

modafinil unit doses. The increase in weight percent of modafinil, while
simultaneously reducing the weight percent of other ingredients, facilitates the
manufacture of smaller (in size and/or volume) unit doses while still supplying the same
amount of modafinil, i.e., 250 mg to 450 mg, to a subject. Such unit doses of the
present invention can also be prepared with or without one or more of magnesium

silicate or talc.

Typical embodiments include compositions of modafinil with one or more

pharmaceutically acceptable excipients including but not limited to diluents,
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30
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¢
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mount o

doses mh e stil supp yi ng the sane 30 a
node&fabeuti0,8%.. e., 250 ng to 450 ny, to a subject. Such
unit doses of the present invention can also be
pr epar edn sandenairodim¢rits tie totabameuntrof modrfinitepgesestiin the unit dose can
sily %r%tmeaboqxt 15% fo about 90% of the total unit dose wei ght. Preferably, the total
amount of modafinil present in the unit dose can be about 60% to 80%, 85% to 90%,
preferably 70% to 90%, 70% to 75%, most preferably 70% to 80% of the total unit dose

weight.

In other embodiments, modafinil comprises from about 80-90% of the
composition by weight. The composition can further include a diluent, such as a lactose
monohydrate, preferably from about 3-15% of the composition by weight; a

disintegrant, such as a cross-linked sodium carboxymethyl cellulose, preferably from
9
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5.2% and the naghesi um stearate can 25 be about 0.8%

In's Onelneémgidi@lﬂst@heré (h8 nidab il RTRYMed?h 2 TRt adde idh as a tablet,
present in the unit dose can
25 the tablet can include 300 mg of a modafinil in a 375 mg tablet (about 80% of the total
tablet weight is attributed to modafinil). In other embodiments, the tablet can include
300 mg of modafinil in a 336 mg tablet (about 90% of the tablet weight is attributed
modafinil). Similar calculations can be made for tablets containing between about 250

and 450 mg of modafinil.

30 Similarly, a capsule can contain 300 mg of a modafinil in a 375 mg capsule. A
capsule can also contain 300 mg of modafinil in a 336 mg capsule. Similar calculations

can be made for capsules containing between about 250 and 450 mg of modafinil.”
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i nvention includes

and 02-0098240 and PCT Publication No. 02/056915, the contents of which are hereby

incorporated by reference as though fully set forth herein.

25 3, Examples

Example 1

A group of 248 children (average age: 9 years, average weight: 35.5 kilograms)
were studied to determine the effect of modafinil on ADHD.

After a 1 week washout period, children with moderate to severe ADHD
30 received 4 weeks of treatment with placébo or modafinil in split morning/midday
dosages of 100/200 mg, 200/ 100 mg, a single 300 mg dose, and 200/200 mg (400 mg
total). Randomization called for equal distribution of the children by weight, except for
the 200/200 mg dose group, which contained only children having a weight greater than
11




nodafinil at about 90% of the conposition by weight,
the Lactose Monohydrate, NF is about 3.5% the 13 March 2007
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in Formulations

Excipients Amount Amount | Amount per
: per 255 mg | per 340 mg 425 mg
tablet (mg) | tablet (mg) | tablet (mg) |

Modafinil drug substance 255.0 340.0 425.0
Lactose, NF 51.0 68.0 . 850
Povidone USP 17.7 23.6 29.5
Croscarmellose Sodium, NF 13.5 18.0 22.5
Purified Water, USP q.5. q.s. q.s.
2.7 36 4.5

Magnesium Stearate, NF

339.9 453.2 566.5

Total Tablet Weight -

12




di anmeter. See, U S. RE 37,516, the content of which
hereby incorporated by reference as though fully Se‘PSMarchZDW
wDaoed2bsaei n. | n accordance with the present pcT/US2003/028651

i nventi nmodafinil can a e forpulated (20 in

li qui d ?‘éﬁ"?r%gqh% PLESHR" HIVERGSA *"?‘F ﬁgﬁ‘%ﬂ bfl & GRagideralle getail, those
by sRiple® ih therkot @11 whprécidte AESmafierowd dhakses aﬁ'@ﬁx@ﬁi'ﬁ@ﬁ:on?hﬁy be made
Li quid unit doses of nodafinil are described in U S

RE (®the smbodiments agd R@ife“éﬁdteé}bﬁ@ﬂe% of sdpeerfion ard thptsuch changes
de t 0
Ozgg%ggg%%hgﬁga58¥ﬂghgﬁﬁg? |on Cng$d%%§ﬁ Rﬁ n@ﬂﬂw,mmh
5 comfenenes aited Weretrtis herebihimearbgrated by oefprene. ed by
reference as though fully set forth herein. 25 3.
Exanpl es: Exanple I A group of 248 children (average
age: 9 years, average weight: 35.5 kilogranms) were
studied to determ ne the effect of nodafinil on ADHD.
After a 1 week washout period, children with noderate
to severe ADHD 30 received 4 weeks of treatnment wth
pl acebo or nodafinil in split norning/ mdday dosages
of 100/200 ng, 200/100 ny, a single 300 ng dose, and
200/ 200 ng (400 ng total). Random zation called for
equal distribution of the children by weight, except
for the 200/200 ng dose group, which contained only
“children having a weight greater than 11 13 March 2007
WD 2004/ 024134 PCTI US2003/ 028651 or equal to 30 kg. .
The primary efficacy neasure was the teacher rated
ADHD Rating Scale-1V. Results indicated that
nodafinil significantly inproved ADHD synptons for
the primary outcone neasure for the 200/100 ng and 300
ng once daily dose. The 5 results of the study al so
i ndi cated that nodafinil was safe and generally well
tolerated, however, studies have al so reveal ed that
400 ng of nodafrnil has a higher adverse event
profile than the other doses. Exanple 2 Safety and
efficacy of the fixed doses of 340-ng and 425-ng were
10 evaluated follow ng a 2-week dosing period (1-week
of titration and 1-week at steady state). The 340-ngy
dose was adm nistered to children wei ghing <30kg, and
the 425-ny

13
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dose was adm nistered to children weighing >30kg. T
24 children enrolled in this study were predom natelhﬂfl"3 March 2007
male (17M 7F) and predom nately white
(13W9B: 2x her). The average age (9.0 yrs), weight
(32.9kg) and 15 height (133.7cm) were simlar to
t hose seen in previous ADHD tial’s in children. The
chil dren <30 and >30kg were approxi mately equal ed
di vi ded. The average AtterflL&MS Deficit Hyperactivity
D sorder Rating Scale (ADHD-RS) total score at
basel i ne was 46.3. Follow ng 2-weeks of treatnent
W t h AepHatiRiceddtd] Wt Qise 485isHEly eRe@iallf iof abokt P& & abol: 450 me of
dose gg .day, the baseline ADHD-RS total scores (46.3)
significantly, - representing approxi mtely a
70%| nprovenent from baseline. This data is
represented in Fig. 5. Exanple 3 Formul ations
2Exci pivgitdoserpiomin Arnpsistingeveaniiellypel abowtel50 26 Bbany 3femg of solid
nwéa%‘ﬁg 425 ng tablet (ng) tablet (ny) tablet (ng)
nil drug substance 255.0 340.0 425.0 Lactose,
"NF 51.0 68 0 85.0 Povidone USP 17. 7 23 6 29.5
.Croscarnel | ose Sodi um NF 13.5 18,0 22. Purified
Syt efbe wipdgpesf dg 1 gonsisting gssentigily v’éabwaéﬁ%sq gt 325 mg of
;. NF Total Tabl et Wight 339.9 453.2 566.5 12
13 March 2007 WD 2004/ 024134 PCTI US2003/ 028651
Al though the present invention has been described i.n

4cons gt i ] Bt |

4 ppr e SRCNRE A 1 L8R St of Bl 21 sl e of
sdjal medBnilt 0 t he enbodi nents and preferred errbodi nent s

of the invention and that such changes and

modi fications are within the scope of the present

51 nv eTHel vt dosekefl laiariadohsfstingasdatially of 275 to 325 mg of solid modafinil.

5

6.  Theunitdose of claim 1 consisting essentially of 325 to 450 mg of solid modafinil.

7. The unit quse of claima 1 consis@g essentially qf 355 mg of solid modafinil,
3. The unit dose of claim 1 consisting essentially of 300 mg of solid modafinil.
o. | The unit dose of claim 1 consisting essentially 0of 340 mg of solid modafinil.
10,  The it dose of claim I consisting essentially of 425 mg of solid modafinil.

11. A single pharmaceutical unit dose consisting essentially of about 250 to about
450 mg of solid modafinil for use as a medicament for treatment of ADHD in a

human subject.

12, Use according to Claim. 11 wherein the pharmaceutical unit dose consists

essentially of about 250 to about 350 mg of solid modafinil.
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5 reference cited herein is hereby |ncorporated by
‘eference. 13 13 March 2007 14 CLAIMS 1. - A 12 March 2007
pharmaceutical unit dose consisting essentially of

about 250 to about 450 ng of solid nodafiniL 5 2. A

unit dose of claim1l consisting essentially of about

250 to about 350 ng of solidl5nmo&afinil. 3. The unit

dose of claim1l consisting essentially of about 275 to-

Hbout Us@&ccnyling to (l@ins bl mdherandéicisnbjlectds a Phdiativisub@ots e

of claim1l consisting essentially of about 325 to

about 450 ng of solid nodafinv. 15 5. The unit dose

pf cl 6séna&co@&mglt§tmgn eSS aibiel kive gﬁm%%éedtfaaﬁa&t MsOfconsists
sol i d nodafi ni he unit dose of claiml

@Mlaﬁwmﬁgbcesééﬁm@ﬂSy»héin@laﬁmﬂo 450 ng of solid
nmodafinul. 7. The unit dose of claiml consisting
essentially of 255 ng of solid nodafinil. 20 8. The

Bt Ues acdial abnCihirk ONS kdkien t1RS RiHiaddut a0 fini8 Msé@onsists
of solid nodafinil. 9. The unit dose of claiml

essvnsialy iof gbas 3apmenfisplidmogdatiniby of solid nodafinil .

25 10. The unit dose of claiml consisting essentially

of 425 ng of solid nodafim|. 11. A single

har ndseuédoedihg Lmi(tllaﬂﬁ)SIG mﬁl&lrﬁtﬂenghz&ﬁﬁeﬂitﬂcall lyit dlose consists

about 250 to about of solid nodafinil for use
egsendialiy of et AP0 thr‘)ftsplé‘éﬂ?élﬁﬁmbf ADHD in a human

subject. 30 12. Use according to Claim1ll wherein the

phar maceutical unit dose consists essentially of

BhoutUgbacdoodiapaatClab Itgwbéreso Hiedpapdiaédutichl. udi8 dvbe cbnsists

200 15, ,13. e accordin a,Cl aim11l wherein the
?ﬁ%ﬁz@gi’of%boéuaé%%q%i% ﬂgﬂ’(ﬂgéﬁ?l 14. Use according to

G aim 11l wherein the pharmaceutical unit dose consists
13. A unit dose of clazm 1 that, following oral administration to 2 human, results in a

blood profile of modafinil substantially as shown in FIG. 3.

19.  Use according to Claim 11 wherein the pharmaceutical unit dose induces a

blood profile of modafinil substantially as shown in Fig. 3.

2ﬁ. The umit dose of claim 1, wherein the amoumt of 50lid modafinil in the unit dose is
selected from the group consisting essentially of 250, 255, 260, 265, 270, 275, 280, 285,
250, 295, 300, 305, 310, 315, 320, 325, 330, 335, 340, 345 and 350 mes of modafin,

21.  Theunit dose of claim 1, wherein the_ amount of solid modafinil in the unit dose is
selected from the group consisting essentially of 355, 360, 365, 370, 375, 380, 385, 390,
395, 400, 405, 410, 415, 420, 425, 430, 435, 440, 445, and 450 mg of modafinil.

22.  The umit dose of claim 1, wherein the amount of solid modafinil in the
pharmaceutical vait dose is selected fTom the group consisting of 255, 300. 340 and 425
mgs of modafinil. '



essent | all'y of about 425 ng of solid nodafinil. 51
Use according to Claim 11l wherein the pharnmaceuti ca;i13 March 2007

unit dose consists essentially of about 340 ng of
solid nodafinil. 16. Use according to Caim1l wherein
the pharmaceutical unit dose consists 10 essentially
of about 300 ng of solid nod&dinil. 17. Use according
to Caim11l wherein the pharmaceutical unit dose

© FF0NSIThk anit 8@ tishh [1ywhéreiahbout 78 55757 obthe swhlitablet weight is solid
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nmodafinil. 15 18. A unit dose of claim1l that,
el ng oral -administration to a human, results in a
bl ood profile of nodafinil substantially as shown in
FIG 3. 19. Use .according to Claim1l wherein the )
Mhar rfhe oottidess ofi Aleim do sehereir shoat 26% 4f| tho et tablpt weight is solid
rm%gﬂ;rlrml subst.antially as shown in Fig. 3. 20 20.

it dose of claim11, wherein the anmount of solid
nodafinil in the unit dose is selected froomthe group

“consi sting.essentjally of. 250, 255 0, 265...27Q,. .
$50° Thopt apsof sy citing gtntaly of Sgos Ghspta sl

325, 330, 335, 340, 345 and 350 ngs of nodafi ni

21. The unit dose of claiml, wherein the anount of :
3% i o wrdidtess phdlaimrl thkds G of Wespesing silisepextaltd from t he
group consisting essentially of 355, 360, 365,. 370,

~ 375, 380: 385, 390, 395, 400, 405, 410, 415, 420,

225, TASQnit 484 oﬂdl@mﬂ{lﬁ,compﬂsi!ig Onergr oformditizhisy Eﬂf:h igdpendently
T 65, LB 1 B AR Lo e o

cﬁﬁhtegﬁmsj ekl mdteiaald@mgu phose Sofil 4 Peegeihtindodl, st0l .or I4Qoss-linked

Ao TR AP A RFE R BRI o0 75% of  h

total tablet weight is solid nodafinil. 24. The unit

dose of claim 1, wherein about 80% of the total tabl et

Wi gifbe pait deseiof claimidTe abFrein s bnger iFisepolivinyl gymelidone, and the
%1?{1 ISt ssentially of 450 ng of solid

i |S:1T|n? 26. éf\é%%ﬁigt dose of claim1 that is free of

magnesium silicate or talc-. 10

29.  Theunit dose of claim 26, wherein the composition is a tablet. -

30, The unit dose of claim 26, wherein sbont 90% of the tablet weight is solid
modafinil. ' :

31.  The unit dose of claim 26, wherein about 80% of the tablet weight is solid
‘modsafinil.

32. The unit dose of clanm 1, whereiﬁ the solid modafinil is R-(-)2-
[(diphenylmethyl)sulfinyl] acetamide.

33, - The wnit dose of claim 25, wherein the solid modafinil & R-(-)2-
((dipkenylmethyDsulfinyl] acetamide.

AMENDED SHEET



27. The unit dose of claim26 conprising one.or nor
di luents, each independently chosen froma starch, e1é,’ March 2007
| act ose nmonohydrate or a mcrocrystalline cellul ose;
one or nore disintegrants, each independently chosen
froma pregel atinized starch'or a cross-linked sodium
car boxynet hyl cellul ose; a bihder; and a lubricant. 15
28. The unit dose of claim 27, wherein the binder is a ,
220! Y Viihg phamEsugickldeitelose afstiytdne of klabns £ani0,il8, or 21 fo 33, i the
magnesi um stearate. 29. The unit dose of clai m 26,
forme pE2 H0leher @pWHbsi tion is a tablet, .20 30. The unit
dose of claim 26, wherein about 90% of the tablet
weight is solid nodafinil. 31. The unit dose of claim
26, Ve neitwdaleny 0:80%ckims hetot1isir 3P whereifhiaid gngle phagmaceutical
25 dafipil. 3 The unit dose of ‘claim 1, wherein
SR iy iy o T R |

[ (di phenyl et hyl )sul finylJ aeetam de. 30 33. The unit i
dose of claim 25, wherein the solid nodafinil is" -
R-(-)2- [(di phenyl nethyl)suffinyl] acetam de. AMENDED
SHEET 13 March 2007 17 34. The pharnmaceutical unit

dose of any one of clains 1 to 10, 18, or 21 to 33, in
. the formof a tablet or capsule. 35. The nethod of

‘any one of clains'l | to 17 or 19 wherein said single
pharmaceutical- 5 unit dose is in the formof a tablet
or capsul e. AMENDED SHEET ,

AMENDED SHEET




