24 January 2007 1 Sustai ned Rel ease Delivery of
Anphet am ne Salts Described herein are conpositions
for providing an orally adm ni strabl e sust ai ned

rel ease (SR) form of one or nore anphetam nes a#d( 2007
anphet ani ne salts. Also described are methods Tof 2"
adm ni st ering the sustained rel ease formof one or

nor e
Prefer abI §fﬁ§ﬁﬁh@ e%‘seg?‘g?v&?rl e%m?'?le@? %r ea?sonent
of patients having ADHD . (attention deficit

hyper acti vi t%/ di sorder),_ but  other disease states can
al so lprscripeshhesein amyeomesitignn &F Freviding ensliyadarnigimblosustined

i >
AL SRIBUS! RSP AL AL DBl B S0
describtred are/methbdsfva adminiseringathe sustginef teleasd form.of one or more
SR et B S B AR e S o
fof &bt Fipdnafehadving mn;tanleamsm&emﬂﬂ@@}aém@ cﬁ&ﬂlder) but

plasma) which is substantiall equi val'ent to't
othey disgasgsirdescean absatbedretsd. Eh@ﬁﬂat@n@cml@seﬂn@y of one or more

SRS 885 bR L0l o e fon e ety
faﬂmlnes tcepxedxde @ndn pivbi péa‘stna gencentratibp pmf:ae:tlieemstbyd by total

us FDA , : -
COREBRAIGHof 1ha BEP IS 4|0} STabhp AR s Gy separcte
thaBkigk eﬂe-%naqfﬁs%meﬁ)@mefp%ﬁeﬂ%i&oagﬁ Rméh is §&’o°s¥£1'tﬁl‘?yd

rel ease profile (t ["asma conc ntra ion profil
ehuivalgnitiodhe mg'am;nl@m# pmnmowmbﬁlasnempveﬁ ) m)lsatxle release

A t
f&ﬁﬁgh&%alg agxlc ta%xfpﬁlé{aﬁ-@%eg a.gr?/of Q%EIF %1%% ll',\%fnoel,c\?umstered 1o
atpagierfife. goﬂ:rwl- adhisved bgmmmum? hslm-enwsum Owhe¥ FD package
e .dose in vo pl concentration proflle

i@&ﬁ?rlgg&bﬁm vEﬁﬁH%éwe%g y refeataeeibgreins Bjigther preferghdy, this
SUBULEL coRaed oy Pl b def AR ¥EAD MBI e
réjesh prafde)dypicallosgbitetsfirstmedernnt biphasia wp Sigtmidahcharscdristics.

o BRE Ry pr ot SRl et fERRo B e pytion exhita

sinRoye havs plas@k cbmn&mmptbﬁmusﬁ&mmymhﬁag}e ab that shown in

Because the fornulations_ of this invention achieve

Figypst.ahhs attes shopa Wswym%msﬁh@%ﬁt ghopt ¢fpatients) plasma
@&K@o&@@es%@ﬂeﬁﬁr eg @&E’oﬁlﬂﬁl e anff lle%@ﬁﬁphetamme

tions risi
saltsap SDPERALLSR®. (The overail mean plasma concentration curve for total

amphetamme level is simply the sum of the two curves shown in Fig. I). Because the -

-

formulations of this invention achieve substantially the same mean plasma concentration
curves, they can be termed fast sustained release formulations, with regard to the initial
rising slopes involved. _

By substantially the same “profile” herein is meant tﬁat- two curves have
substantially the same AUC (area under the curve) and Cpay, €.2., these parametérs for
each curve ars  20% of each other, or even closer, e.g.,, + 10%, + 5%, + 2%, etc., which

parameters are entirely conventionally defined and determined. See, e.g., Fundamentals
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The formulations of WO 00/23055 (whose entire disclosure is incorporated by
reference herein), e.g., that for ADDERALL XR®, achieve a two-fold release of active
amphetamine salts, one an immediate release dosage form and the other a delayed -

' release dosage fom.1. Typically, the lag time between the immediate release (release
upon administration) and delayed release forms is.2-6 hours, preferably about 3 to about
5 hours, mdre preferably about 3 to about 4 hours, and typically about four hours. In
one embodiment, the fast sustained releaseiformulations of this invention are used to

provide a mean plasma concentration profile substantially the same as that of Example
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pharmaceutically acceptable water-insoluble film former alone or with a dissolution
regulating agent. In addition, by combining the immediate-release beads with the
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providing sustamed-release of a drug, including thdse further discussed below, are known
and can be used to prov1de a sustained-release delivery which results in the above-
discussed in vivo plasma concentration profile.

Suitable sustained-release systems, include SR coatings, e.g., on beads, SR
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Examples of useful bead constructions for sustained-release include the following:

e  Sugar core, coated with amphetamine, coated thh polymer,

* . Sugar core, coated with amphetamine, coated with mix of amphetamine and
polymer, coated with polymer, “

*  Sugar core, coated with amphetaminé, coated with relatively high
concentration mix of amphetamine and polymer, coated with weaker

concentration mix of amphetamine and polymer, coated with polymer,
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profile as discussed above are fully conventional and can be determined by those of skill

in the art with at most a few routine parametric experiments, and conventional
adjustments, e.g., involving identities of polymers and mixtures thereof, relative amounts
of components, coating thicknesses, bead diameters, number of layers and co mpositions
thereof, etc. -Thus, for e;{ample, fora given_construct.(e.g., one of those in the exémples
herein), dissolution profiles can be determined and in vivo plasma profiles measured. The
latter can then conventionaily be compared 16 the target plasma profile (e.g.; that of
. ADDERALL XR® and differences compensated by.fully conventional formulation and-
dissolution profile adjustments such as but not limited to those mentioned.
Suitable materials which can be used in the SR formulations of this invention are
well known and include but are not iim.ited to polyvinyl acetate, cellulose acetate,
cellulose acetate butyrate, cellulose acetate propmgate ethyl cellulose, fatty acids and

their esters alkyl alcohols, waxes, zein (prolamme from corn), and aqueous polymenc
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The composition, preferably in the bead forms described above, éan be

(

incorporated into hard gelatin capsules, either with additional excipients, or alone.

Typical excipients to be added to a capsule formulation include, but are not limited to:"
-fillers such as microcrystalline cellulose, soy polysaccharides, calcium phosphate |
dihydrate, calcium sulfate, lactose, sucrose, sorbitol, or any other inert filler. In addition,
there can be flow aids'such as fumed silicon dioxide, silica gel, magnesium stearste, '
calcium stearate or any other material imparting flow to powders. A lubricant can further
be added if necessary by using, for example, polyethylene glycol, leucine, glyceryl

behenate, magnesium stearate or calcium stearate.
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resulting pellets are dried and sieved for further
applications. b. H gh-Shear Granulation - Drug(s) and
other additives are dry-mixed and then the mixture is
wetted by addition of a binder solution in a high
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after wetting by the conbined action of m xing and
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tablet; however, not enough to fracture the beads or coatings.

Various enteric materials, e.g., cellulose acetate phthalate, hydroxypropyl
methylcellulose phthalate, polyvinyl acetate phthalate, and the EUDRAGIT® acrylic
polymers, can be used as gastroresistant, enterosoluble coatings for drug release in the
intestine when desired. The enteric materials, which are soluble at higher pH values, are
frequently used for colon-specific delivery systems and are entirely conventionally
employable in the SR systems of this invention. The enteric polymers used in this

7



5 process. Materials that are suitable for this

pur pose include, but are not limted to,

mcrocrystalline cellulose (AVICEL(r)), soy

pol ysacchari de (EMCOSOY(r)), pre-gelatinized starches
(STARCH(r) 1500, NATIONAL! 1551), and pol yet hy| &héanuary 2007
glycols (CARBOMX(r)). The materials are preferably
present in the range of 5-75% (ww, with a nore
preferred range of 25-50% (ww). 10 In addition,

di SEPEeh n s e B coboRtBRby B YiG othor known costing
SUI;ir&iﬂcﬁ Bt S B PR RinSitivé) Cﬁkﬁfplesmftsuﬁf &oal B.ﬁ# B{*o'd{ﬂ:tﬁ fiftlude the neutral

oss-linked sodi um car boxynet h

(AGn jo( Agig BS%%“G gtsmaélhpgn% mfy trinegykmpuamnisgthyl, methacrylate
PR'cMQﬁEE dold % eﬂmﬂ&'%&@fg@’ iR GIT® RL; 2

éPI asone- XL) . e materl afh are prefe | y 'présen
neyfeal r egtez @ﬁpmqrs%lﬂmﬂw)my Vﬁltdtuonalngmapqorsalcb ninéet the trade names

ar e SO
optl onIQ{k y a&g&;ﬁgﬁy%%?gkﬁiﬁ K’Zb Pﬁ’ﬁf i dndependent coating
camrodunte] ude, but are not I|mted t o: rragnesi um
st ear at cal Ci um st ear at e, aric acjd
o1 y et o SCTHAOTSREGAORETE (F5rsany Alse bn smplied immegiately outside
hy dr[wﬂﬁéla&ﬂﬂr !%&%@&ltﬁnﬁh'maﬂﬂ%?e of H%ﬁ%f}'j}m %o?e  onventional

in anmbunts fromO

referably presen

Op ?%WSPF 2pPIgAginger fnid bal ootingusing salutionstof polymers in
e P4 AR i i
di Baterialgr fontthe pmotettivier layarninelude >cetiulbaer derivatives Gidbe b Giydroxyethyl

m eneous bl.en
puwmﬁh@dﬁ&&é@?g ?ﬂllgpof%& xypronyl meghy ﬁe]b:#ﬁsehpolywnylpynohdone,
t amlmaylpmlmwrvﬁgs eabetald) CoplFES S $ih9D dellifole UnfifdonsS dispersions

et ; hoyever, not enoygh to

15 GRYGAE TS, SLIRAR = 48k B RR s GIEA Rl aip AP APR P and the lke. The

mazt éstddcoatngievel§ B fionPE & %&E&R 22 @
hyolI‘rggxy og%@ rr%t hyl cel | ulgjge ht gmate( p‘g yvi nyl

ac et at eAHRVErEPating layen gan ﬁ@thgrrgmalyrbg )applmdytb.the composition of the
POr¥dR engt?dh bePATHEY B ol

ent er o{sgllvu cg)at ings ’?%r Iﬁt{gﬁfi@ n ) gnd ggrresponding color and
i rrodastess gradpsefromieGolomdn cdihbe esddemwi protestt the ipailéts fohi Béing tacky and

ar H val u e 30 frequently
20 g 36 el Phe B Jvelpcat artectivg og Pt costing are from
eritﬂorﬁ%,)pr&f&&bl@ﬂ-iﬁ%r(ﬁh{v)y enpl oyabl e in the SR systens
of t hi %l nventl on. The enteric polynmers used in this
any ingredients can be incorporated into the overcoating formula, for example to
prowde a quicker (immediate) release, such as plasticizers: acetyltriethyl citrate, triethyl
citrate, acetyltributyl citrate, dibutylsebacate, triacetin, polyethylene glycols, propylene
25 glycol and the others; lubricants: talc, colloidal silica dioxide, magnesium stearate, calcium
stearate, titanium dioxide, magnesium silicate, and the like.

Optional modifying components of a protective layer which can be used over the

enteric or other coatings include a water penetration barrier layer (semi-permeable
polymer) which can be successively coated after the enteric or other coating to reduce the
30  water penetration rate through the enteric coating layer and thus increase the lag time of
the drug release. Sustained-release coatings commonly known to one skilled in the art can _
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24 January 2007 invention can also be nodified
conventionally by mxing with other known coati ng
products that are not pH sensitive. Exanples of such
coating products include the neutral nethacrylic acid
esters with a small portion of trinethyl anmoni o&t{#ppary 2007
"met hacrylate chloride, sold currently under the trade
nanes EUDRAG T(r) and EUDRAA T(r) RL; a 5 neutral
ester dispersion wthout any functional groups, sold

er th t ade nanes EUDRAGITO NE30D and EUDRAG T(r),

u PUTROSE PK Gepishtiens] coaling iterliniqHesomgh @8 pamcoating or fluid

co méﬁ%htﬁiﬂslﬁr é&hﬁféh& MFg@%ﬁ&’s "% wafeY Bf smleaaréﬁmp §olvents or by using

applied 1nmmediately out e core, elthe
dr wguwﬁmalymen glmlons« Eorr @ml%ﬂGrfggomB@uaémwaa beysed, but not

149 n&]flllulo%Q age?%é 'égﬁ C&%&Ub%?%r UFel@g g€ g?etate propionate, ethyl

coa I ng or coa I'ng usT ng
poleghiwlose, fattyvaaidsrand theiniestend) Ivenxes, gein] andsajue@nstolymerhiispersions such

¥ ori BRARGHS B0 L ol SBODRAGHT 8 4of Ao CPE, SlrRmvmasese

su G:blhﬂssefh)tdhﬁnmi h¥he coitbihatlono thed WbdvOpMPmeRYand hydrophilic polymers
droxypr.opyl .nmet hyl cel | ul ose,

[
E,&sw% osﬁm¥¥ﬂ% cﬁ?ﬁ'ﬂmﬁa&ymmmw qelfploss, GELYCES, Hercules Corp.),
| | @
5 WAEYOR Ry (VEPROCR By PIURRAAE  Comp)
10opPR mpmbdqm@mm@bem suggest ed coating |levels
f
over coar bl 8 Sustloeh S1B: Yorkiufaton eMholog enpicetic fo i invenion,

t hénchulingthe tekemplafy mbdes mmmm her¢in,earé idisoloséd?@[gR\h B.K. Chang and

cor o (koD coRamier 40 i dome Rafpat HaG lablg g agicles Through
t h€opirg, "t i shumwm‘ &s%mﬂléis é&ﬁb&ﬁ?ﬂt& Lieberman,
th oduct . The su geste eve pr ot ective or

3o o?-g@m B¢ i Maéi“é@ekbﬂefl@r abfgl; R.Bogampbell and G.L.
(WSihicett,\ihaptet §"g‘ﬁ{ih %Pﬁg 6 %P%{éa%ﬂw g;rﬁf Qgerhﬁ;rﬂ ;‘Q@é'x_ig, edited by

over coat [ ng

(| Kb chvis, . J.r Stuksles end RlK;tClasg,pIhumhm Peass, Inc., 1999, whose disclosures
trleth citrate,
acet &{l{elyﬁn&% ﬁe?%g efe sebacate triacetin,

poI yet h'yhm nwegthgmdkcsrelanmnyise aﬁth&%lnfomﬁlauama&w indications other
br.i nts t.al c, coll oi S|I|§%a di_oxi de,
stte as% and -jn fegimens ¢ Pse“é psenflengribed herein. These

i iude , butgre e fiotU Wnditell| A1 zheR G st Afkedek Bnd Qzﬁért)ﬁﬁhmry disorders,
rm i fying conponents of a protective |ayer which can
bre@xyalgiae chromic fatigue, depression, obsessive compu]swe dlsorder, alone or in

combination with a SSRI; oppositional defiant disorder (ODD), with or without ADHD
and with or without guanfacine or welbutrin; anxiety, with or without ADHD and alone or
25 in combination with an anxiolytic or SSRI; resistant depression; stroke rehabilitation;
Parkinson’s disease; mood disorder; schizophrenia; Huntington’s disorder; dementia, e.g
AIDS dementia and frontal lobe dementia; movement disfunction; apathy; fatigue; Pick’s
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enteric or other coatings include a water penetration
barrier layer (sem -permeable polyner) which can be
successively coated after the enteric or other coating

to reduce the 30 water penetration rate through the
enteric coating |ayer and thus increase the Iagz‘HaHBaryzow

of the drug rel ease. Sustained-rel ease coati ngs
gommnlé/?}((fggpv}/g to one skilled |n t2§ art can
SFrErS) &S BT BAI SRS ataminsy ot eepRAT mem h}ﬂwasogw
BAlblciMgiohf &N ques such as pan coating or fluid bed
coati ng usi ng sol utions of pol ymers in wat er or

e

sui tab lrtylﬂgfam aserelaesto sombinationssifiibe SEformmlstiqs lof tes

’% ir o Rﬁﬁ{he @"Fmpﬁ'il &p latstlgle! Egg:&g\%&gsg uggélf tﬁrg.l g?ve% :2d1cat10n.

The hwbme dagetcal Be Risinyilabddein thedamd dd8zeAofhak the SR dose of this

propionate, ethyl 5 cellulose, fatty acids and their

inyFRiion organ be ; O%xlaﬁe senarateli; ed.s gonventinnallysysed sioaadn which

S, LA A0 B ELREAS by

Tmleallyﬁﬁ*?naceamarllbﬁan thersamt r1]'dlrl385 adfay eaqhoﬂirﬁgfrifai I ?Eﬂ'latelyeor where
olL.yner C e el 1 ul oS

AYBHEDR S Rocl T t50T RE B apPmed ABies spa e eatdinjower

Vs R X YIontnvatioHE bHooniRld dtyQfierd ﬁﬁﬁk@%}é fnhde R% mlab ¢ina

Chemical Corp.), . 10 pol yvi nyl pyrroldone can a
Resieqt atithq sameitag ingluding eembigations|coming intY baibgin aapanent

Eﬁé“%ﬁ%ﬁgﬁf;ﬁ*ﬁ#&%@cﬁé‘aﬁ?éﬁ&@% o APhemE 8'3@@ Cognes,
&régeg,ﬁaelda, glrrzdtgbpuﬂame an(f:zll Par t.i cI es

TR S5 Sk B oo o s aeniofits go Fitsing Dexedrine,
Adhiral, @yléﬂ?'cwm:lu%e cAalihak Qiﬁwgr?g#e%)egxs?}a%c ég’lohtl%agtll

Lachnan, .B. 'Schwart z
Tﬁb@tet@m}?&éﬂbmmx] ﬂ)lazazapme §M«stmq, EddvalpTetrad], Pafrielon Nardil,

il Byl B ERRRE Pt B S8 i, TR B, Wit AR, Metar,
Glﬁtﬂﬂp}hﬁﬁ'éﬁﬂf Egprexd, erzap&lQQRxspwﬁme Y h:ésforfﬁt%ue

entifrely inAcorporated by reference herein. Thi

be Bines, Do, MBSy Prigac, dolefh axsh, Evwasl e Davrel; for
ﬂabgo ﬁ?éggﬁaegp%etﬁgbana og?gfs%&t' Eg?‘ﬁ{é’g 2%@??? R%gﬁﬁé‘r Stpramin,

" Aveotyd, PameddryBlavilyEnavile Adepin) $inequed, Zomaldmng had ne-Steroidal

R e PR o801 D YR Bperione, e
Zypreangifer apahy Panitlptide, Olanzapine, Visperidone, Quetiapine, Clozapine, and
Zotepine; for Parkinson’s disease: Levodopa, lsarlodel, Permax, and MIRAPEX; for
schizophrenia: Clozapine, Zyprexa, Seroquel, and Risperdal; f;or Huntington’s disorder:
haloperidal and clonzepam,; for dementia: thioridazine, haloperidal, Risperidone, Cognéx,
A:jicept, and Exelon; for narcolepsy: Provigil, Dexedrine, Modafinil and Ritalin; for
cataplexy: Xyrem; for hallucinations: Clozapine, Risperidone, Zyprexa, and Seroquel;
for sleep paralysis: Perocet, Vicodin, and Lorcet; for obsessive compulsive disorder:
Anafranil, Prozac, Zoloft, Paxil, Luvox; am_i_ f;or anxiety: Elavil, Asendin, Wellbutrin,
Tegretol, Anafranil, Norpranﬁﬁe, Adapin, Sinéquan, Tofranil, Epitol, Janimire, Pamelor,

10



conmbi nation with a SSRI; oppositional defiant disorder

(ODD), with or without ADHD and with or w thout

guanfaci ne or wel butrin; anxiety, with or without ADHD

and alone or 25 in conmbination wth an anxiolytjc or

SSRI: resistant depression: stroke rehabilitatighianuary 2007
Par ki nson' s di sease; nood di sorder; schizophreni a;

Hunti ngton's di sorder, denmentia, e.g. AIDS denentia

and frontal | obe denmentia; novenent disfunction;

apat hy; fatigue; Pick's 9 24 January 2007 di sease;

s eaiyld Avert§ie Sirméhtill etc; BASHIE 8RSMHninCrRhRALLMHKibiteIsQEBRIS) including
paral ysis and hypnagogi ¢ hal |l ucinations; etc. The

| rirezaci bavax, Serzons, Haxd, FoloBo Bffexaut eton denrodiakepiB®, including Xanax,

f qr, t i,Qns. of LS - lnhventi.on W th ot her ., :
¢ R, Kieph, ey, 2o ekt | Buiang. Agan. o lzgpam, Serax,
gi Ha€ioh,nélé.C lohfine okithisd MUMitsRUnEIMAS ARRSYD Manerix, Nardil, Parnate,
.fornmulated in the same dosage formas the SR dose of

StHi®s invention or can be fornul ated separately, e.g.,

10

15

20

25

as conventionally used one, .in which ase. the |

cr ugs GBR e R Hinslonttes oF &l SBDeridte: ierlp s Bieatipteiteg sbove, and
S ibelow, aRRESbly incorpbyeFBY feferedd@Sages can be in the sane
ranges as for each drug used separately or; where
synergistic effects occur, one or nore of the conbi ned
dﬁl‘gﬂ’é‘ﬁn be used in |ower dosages. Conbinations

enconp r h r re jmde bipavailable in

a- pat ;ﬁgm@%ﬁ% g‘é&rre]ft en_go,%?vﬁ]é E?WE‘% B'ﬁ%f”ﬂg arc set forth
C amtorgoted iR dogrba0Cd Sus} ahd! inkedh othERASESinAicBRY, all parts and percentages
t her apeuti c agents include e.g., for Al zheiner’s:
Rarbyweigitognex, Aricept, Exelon, Akatinol,

Neotropi n, Eldepryl, Estrogen, Cdioquinol, |buprofen,
a%%boa; for ADHD: nethyl phenidate (e.qg.,

Rtalrtnj, edrine, Adderall, Cylert, clonidine,

guanfaci ne, etc; for depression: Prozac, Zoloft,

PExarhple 1Reboxet i ne, Wel | butrin, O anzapi ne,

FLuoxetine, Elavil, Totranil, Pamelor, Nardil,
PMEeimeteptiog s naded HSRMASDY oo cROOErER

ThakPdiifose MRS N-REYRRChNBlAT 1 |+ O Q2Z41 |

Ri g%’er dal ,e%r exg, Macpgzapl ne%all)?{i speri doﬁé‘,ﬁ%{%‘n

Chtwykacstatee; for fatigue: benzodi azapi nexs ghgnl i rox,

Napr osen, Prozac, Zoloft, Paxil, Effexor, and Desyrel;

for fibro ig._Dilantin, Carbatral, Epital,

Tegr et%ﬁg?’l %215&% ’é,dl%lrvﬁ‘?&?nsﬂé graky i syl acetate. Into a
Priest& ool ¥ Eharddd 046 NfASE! ' ith the
and mononar i dhgr@%w gramé JP MASOHRERUIich 408 HeR toated with the
coating mixture under conditions of 40°C, spray pressure 1 bar, and spray rate of 10

grams/min. The line is rinsed with ethyl acetate and the pellets are dried for approximately
twenty minutes and recovered to give a product of 97 % by weight MASL beads and 3%
by weight ethyl cellulose coating.

Example 2

Mixed amphetamine salts loaded beads 500 grams
Ethyl cellulose (Ethocel N-10, Dow Chemical) 37.78 grams
Hydroxypropyi cellulose (Klucel LF, Aqualon) 8.70 grams

11



i nflammat ory drugs; for oppositional defiant disorder
(ODD): clohidine, Risperidone, and  Zyprexa; for

apat hy: Am sul pride, O anzapi ne, Visperidone,

Quet i api ne, C ozapine, and Zotepine; for ParKki n's
di sease: Levodopa, Parlodel, Permax, and M RAP&?‘%PB?WZOOT
schi zophreni a: d ozapi ne, Zyprexa, Seroquel, and

Ri sperdal; for Huntington's disorder: hal operidal and
cl onzepam for denentia: thioridazine, haloperidal,

Ri speri done, Cognex, Aricept, and Exeloa; for
namgethylpsachidridevi gi |, Dexedri ne, Mdafm |7 ae t al i n;
for cataplexy: Xyrem for hallucinations: ozapi ne,
Ri Methangbne, Zyprexa, and Seroquel ; for Hi6egsgms

~paralysis: Perocet, Vicodin, and Lorcet; for obsessive

compul si ' el4 nils,

Conm B Sl 7 74080t e p Rt ont fhbee 670 grums)
V\éldisbalved in,a mikege of akthylénedhlerideland hiethansl(#11%, InfslaWdster column is
Si nequan, Tofranil, Epital, Janitnire, Panglor, 10 24

Syaftesd oeramy/efMASL bepdnhich ars them eeated witly the coating mixture under

se o ] | « . . -
 CT ik o 3O, 90D phEURL 2 55 s el B 16 Bpffishlin. Tho tine s rinse
Ef méthanethariorand thepslietl @€ GriedoB approximealytierennantes and recovered to
Li byium Klonopin, Valium Zetran, Valrelease, .
DaBW&n@, PIRINGtaof B2 ¥nd weightx MASL beadm and 8% by weight ethyl
no ] ' Ml We) . jncl udi ng Aurori x,

NBE@@%% P gm%&%@#&%ﬁg{gét c. The entire

di scl osures of all applications, patents and

10puBkampleBon, cited above, and bel ow, are hereby

i ncqrporated hy reference. Exanples 1In the foregoing
an@&%%"mﬁﬂﬁﬁb’ s, all tenperrfPEFHR are
SebubiRhd RER L2 Cel sisd%y E?H?E‘
unl ess g:tﬁgl}’\?mcse |%§|§€egte 1,31'913 ’Ie@ﬁ;olar s)an§7g'§?' ent ages
ar War wei ght. SR Coated Beads Exanple 43M8xgams
anphet am ne salts | oaded beads (MASL) 500 gram 15

Ethyl c W&gﬁ?é\a E%%% &N Oed DR AR C2 ) or witer Into a Warster

gram

15 column (Versa-Glatt, Glatt Air Techniques) is charged 500 grams of MASL beads which

20

25

are then coated with the coating mixture under conditions of 60°C inlet temperature, spray
pressure 1 bar, and spray rate 6 grams/min. The line is rinsed with water and the pellets
are dried for approximately twenty minutes and recovered to give a product of 92 % by
weight MASL beads and 8% by weight ethyl cellulose coating,

Example 4
Mixed amphetamine salis loaded beads 500 grams
Budragit RS30D 111.49 grams
Triethyl citrate 10.03 grams
Water 115.94 grams
Triethyl citrate is mixed into Eudragit RS30D for 30 min, The plasticized Budragit

RS30D is diluted with water and filtered through a 60-mesh screen. Into a Wurster column

12



Et hyl cellul ose (15.46 gran) is dissolved in 515 gram

of ethyl acetate. Into a Wrster colum is charged R
500 grans of MASL beads which are then coated with the
coating m xture under conditions of 40C, spray

pressure 1 bar, and spray rate of 10 20 grams/ i e %2007
line is rinsed wwth ethyl acetate and the pellets are

dried for approximtely twenty m nutes and recovered

to give a product of 97 % by wei ght MASL beads and 3%

by wei ght ethyl cellulose coating. Exanple 2 M xed

angé ghAged 5003 ains df MIASY Heaado/hRlGird iRfTcoatéd withhitle coating mixture
cel I ul ose ocel N-10, Dow Chemical) 37.78 grans

Hydmdsryfmdmﬂns ofl 403C oiplet (trmpesature, epraa(qnmww) 18barp and spray rate 6

im0 et sl o el 36 16 o gpproimately

andwswhﬁmtw Sdrecdvered b ?ﬁe dptodiidt Bf 98 %Sy Weight MASL beads and 8%

di ssolved in a m xture of nethyl ene chl orrde and

Sre i aveight EFDRAGIINtRS3gDWoetingsr columm is 5 charged

500 grans of MASL beads which are then coated with the
cog Luﬁﬁ% rgrxture under conditions of 40C, spray

pr bar, and spray rate 10 grans/mn. The |ine
iSMlkecsaﬂphm;hemma@dbaﬁa the pellets 300grant ed for

SQHXI rrately twenty mnutes and recovered to give a
G!?Qm%iﬁ}tswel ght MASL beads and 488 &amgei ght

: £ oo Bl CamiAar B CARp | 0020 FRTaE,

gram Surel ease ( Et hyl ceI I uI ose based di spersi on,

10Co| or coMixéd/dinghidtapiinesalts YWadisperséd inl thegnaiten ghyveny] dabenate. The drug-

(173.92 grans) is diluted with 43.48 grans, of water,
I nf’@tﬂ%ﬂéﬁte‘mk 1% sprgysshAnto\ibe Jnixeq &F’Phﬂt@lﬁ’ﬁt saj{s loaded beads in a

0]
are {hen cecl)':z[;{{1 adtbﬂ‘ﬁﬁﬂlgs %o%f?%efn{% ure u(r%gﬁ? PR 2 bar, and &
costhy tateof 1 gr@af¥mim| et tenperature, spray

Example
15 Mixed amphetamine salts loaded beads 500 grams
Eudragit L100 25.25 grams
Ethyl cellulose (Ethocel N-10, Dow Chemical) 25.25 grams
Triethyl citrate 5.05 grams
Acetone 833.4 grams
20 Methanol 277.8 grams

Eudragit L100 and ethyl cellulose are dissolved in the mixture of acetone and
methanol. Subsequently, triethyl citrate is added to the polymer solution. Into the Wurster
column is charged 500 grams of MASL beads which are then coated with the coating
mixture under conditions of 40°C, spray pressure 1 bar, and spray rate 10 grams/min. The

25 line is rinsed with methanol and the pellets are dried for approximately twenty minutes and

recovered to give a product of 90% by weight MASL beads and 10% by weight ethyl

cellulose/EUDRAGIT® 1,100 coating.
13



pressure 1 bar, and spray rate 6 grans/mn. The line
is rinsed wwth water and the pellets are dried for
approximately twenty m nutes and recovered to give a
product of 92 % by weight MASL beads and 8% by \NEI%
ethyl cellul ose coating. 20 Ex | e M xed anphet aff jgouary 2007
salts | oaded beads 500 grans Eudragit RS30D 111.49
grans Triethyl citrate 10.03 grans Wter 115.94
granms 25 Triethyl citrate is mxed into Eudragit RS30D
for 30 mn. The plasticized Eudragit RS30D is diluted
WSnMﬁﬁfge@@ﬁiﬁtered t hrough a 60-mesh screen. Into
a Wirster colum 12 24 January 2007 is -charged 500
grams of_ MASL beads which are then coated with the

I Xxture under conditions of 40C inlet

te , pressure 1 D and spray rate 6
grgﬁn@#‘?nﬂtﬂﬁmngﬁiﬁh?%e is rinsed V\ﬁqﬁmﬁf hyl acetate and
t hamphéthifing Salfstedr i ed for approspogrmhel y twenty

m nutes and recovered to give a product of 92 % by

5 welPgrioamplstaming gaccharate 8% 5 by egrght EUDRAG T(r)
i.ng. e 5 M xed het am ne salts | oaded
?g%ao%ﬁ Wg%%ed amphet am'r&28%| t s 48.5 grans
Gmmmmmmséwnpritol 88fh0 gramidt ef osse) 436.5
grans 10 M xed anphetam ne salts is dispersed in the

ndTOﬂ!é(ﬁﬂlgley@:@*19¢), PalyenWiSR 30Bhe di38@gramsnt ai ni ng hot

P d onto the m xed het am ne salts
Ioaé%‘ggﬁﬁ%%%yﬂ? a Wirster col umr #¥¥er conditions of
30C inlet tenperature, spray pressure 2 bar, and a

10 spray Al the ainphéta@iing ¥8ls] iricroépyatalih€ celfuldyk, @d goly(ethylene oxide) are
anphet am ne salts | oaded beads 500 grans Eu
Lfmyectgnrgghgq; f0@rmnesh screen and loaded into a V-shaped blender with an intensifier

bar. The powder mixture is blended for 15 min. with the intensifier bar on for 3 min. at the
middle of the blending process. The powder blend is unloaded and screened through a 60
mesh sieve. The screened powder blend is lubricated with magnesium stearate in the V-

15  shaped blender for 3 min. The lubricated powder blend is compacted in & roller compactor

to form granules.

Example 8

Amphetamine Aspartate | 50 grams

Amphetamine Sulfate 50 grams
20 Dextroamphetamine saccharate 50 grams

Dextroamphetamine sulfate 50 grams

Microcrystalline cellulose 1780 grams

Magnesiurn stearate 20 grams

All the amphetamine salts and microcrystalline cellulose are sieved through a 60
25 mesh screen and loaded into a V-shaped blender with an intensifier bar. The powder
mixture is blended for 15 min. with the intensifier bar on for 3 min. at the middle of the

blending process. The powder blend is unloaded and screened through a 60 mesh sieve.
14




Et hyl cellul ose (Ethocel N-10, Dow Chem cal) 25.25

grams Triethyl citrate 5.05 grans Acetone 833.4

grans 20 Methanol 277.8 grans Eudragit L100 and et hyl
cellul ose are dissolved in the m xture of acetone and

net hanol . Subsequently, triethyl citrate is add&tJagary 2007
the polyner solution. Into the Wirster colum is '
charged 500 granms of MASL beads which are then coated
with the coating m xture under conditions of 40C,

spray pressure 1 bar, and spray rate 10 grans/mn. The

> : . , , .
ar TS FefeshBd BOVIRE el i RGN ABhebls skl U shaped biender
t ofog B neinaThe hbticdtedioviidp blend isebaipiesséd Shto bubhasusingB/3D%ooling,

by wei ght ethyl cellul ose/EUDRAG T(r) L100 coati ng.

13_24 Japuary 2007 SR Matrix Beads/ Tablets Exanple 7
An%‘i%ﬁne Aspartate 50 granms Anphetam ne Sul fate 50

O' KR -tablete Xt r oanphet ggg accharate 50 grans
Dext r oanphet am ne sulfaté 50 granms M crocrystalline

Scefurelasese 400 grans P2V @etisyl ene oxi de), Pol yox WSR

303 ,1380 grans I\/Bgneg$ gm stearate 20 grans 10 All the
anptt®t ami ne salts, ni &+0&3%talline cellul ose, and
pol y(et hyl ene oxide) are sieved through a 60 nesh

screen Sudleds@ FEEL7 i%%i%%% YiREAREE &, FRERMs o WhteAD Intoltlsle Waurster

intensifier bar. owder m xture i s blended for
m aolumt (Versa@lattnGlatt Aif Teshniqaes) tschixped S0Grgrams of the meini-tablets which

Ao o 8 Hoatoe RI<GHS oder R 69 e egperatre,spay

10 SGrasned BRVERY sphlyraf 6 Sratndfih C 4hE Finkid Hnﬁ&%&sﬂvrﬁg‘ and the pellets

15

20

stearate in the V'15 shaped bl'ender for 3 mn.
| wioe ticed &at appuoetimatély dwehty miowepack rdovieredatorgive & product of 94 % by

CQPEAT MASL minitablets and 6% by weight ethyl cellulose coating.

Example 10
Mixed amphetamine salts loaded beads 500 grams

Surlease (Ethyl cellulose-based dispersion, Colorcon) 272.7 grams
Water 68.2 grams

Surelease (272.7 grams) is diluted with 68.2 grams of water. Into a Wurster
column (Versa-Glatt, Glatt Air Techniques) is charged 500 grams of MASL beads which
are then coated with the coating mixture under conditions of 60°C inlet temperature, spray
pressure 1 bar, and spray rate 6 grams/min. The line is rinsed with water and the pellets
are dried for approximately twenty minutes and recovered to give a product of 88% by
weight MASL beads and 12% by weight ethy! cellulose coating.
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to formgranul es. Exanple 8 Anphetam ne Aspartate 50
grans Anphetam ne Sulfate 50 grans 20

Dext r oanphet ani ne saccharate 50 grans

Dext r oanphet am ne sul fate 50 grans M crocrystalline

cel lul ose 1780 grans Magnesium stearate 20 gr affbJaRpfry 2007
t he anphetam ne salts and mi crocrystalline cellul ose

are sieved through a 60 25 mesh screen and | oaded

th an_intensifier bar. The
‘gﬁmﬁ%&o\{m%%(nta% g 1“3&&%%&.‘1&1@6 38 SWINATizadeas follows:
|ntensrf|er bar on for 3 mn. at the mddle of the
bl endi ng process The powder blend is unl oaded and
screened t @Egkﬁh@% o bours  8ldoudd January 2007

-sr%gr ate | n t’ﬁ W&%ﬁ ?Id/b r#@c})“ C@b/g Vn“h rTrﬁgnesr al

Im%pummgd Is8aderd 7o endro%? C@IBs ess@y, i nto tablets
using 3/32" tooling. Exanple 9 Mni-tablets 500 grans

5 Surelase . 127.7 grans water 85.1 grans Surel ease
legr.ans) is diluted wwth 85.1 grans of water.
Into the Wirster colum (Versa-QG att, datt Ar
Techni ques) is charged 500 grans of the mni-tablets
\Backgrouad e t hen coated with the coating mixture under
conditions of 60C inlet tenperature, spray 10 pressure
1 bar, and spray rate 6 grans/mn. The line is rinsed

Wi mouqroae:nameﬁc&a mRhs eI muddifo dndéf Eﬂdérgﬁ' pixed slts of d- and 1-

approxi mately twenty m nutes an recovered
ﬁ% amige) @9!51%‘151/‘:0 rieflytr puipSEelndse] afahechcamn druﬁ% by

‘%‘?B o gi%:e?éelcsa i :lrggtg%egx?%&gggenéreaﬁéﬁgﬁgperactmty Disorder

HD) that lasts throughout the day with one- morning dose. This Adderall XR™
capsule formulation is composed of 2 types of Microtrelm beads of mixed salts of
amphetamine in a 50:50 ratio within one capsule. The immediate-release beads
are designed to release drug content in a time course similar to Adderall® tablets
The delayed-release beads are designed to release drug content appmxxmately 4
hours after oral admmzstratron of the capsule An initial formulation study with
Adderall XR 20 mg QD demonstrated comparable b10ava1lab111ty and
pharmacokinetic profiles to unmedxate-release Adderall" 10 mg BID with a 4—heur
interval and concluded that Adderall XR™20 mg QD is bioéquivalent to
Adderall® 10 mg BID (Michaels et al. Presented, NCDEU 2001),

" OBJECTIVES

The efficacy and extended duration of action of Adderall XR™ in the treatment of
children with ADHD has been demonstrated in 2 previous pivotal double-blind
studies: one cnndur:tcd in a laboratory classtoom setting (McCracken et al.
Submitted_), and the other in a naturalistic home and school environment
'(Bie&erman et al. Pediatrics 2002. In press). This large-sr:ale, open-label trial has
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15 Surl ease (Ethyl cellul ose-based di spersion,

Col orcon) 272.7 grans Water 68.2 grans Surel ease

(272.7 granms) is diluted with 68.2 grans of water.

Into a Wirster colum (Versa-G att, datt Ar:

Techni ques) is charged 500 grans of MASL beads Jii2@ypmy 2007
Ere then coated with the coating m xture under
FHoFndystedgrimanty ta lexeluptenthe toleratslitysandos fia i venes fradderall

fnt . 6.0l nmn. The line is rinsed
KRR ST SR o Tt PA DD Th e fmynlly pricrice sefiag.
approximately twenty m nutes and recovered to give a

W& f 88% by weight MASL beads and 12% by wei ght
| ul ose coating. 15 24 January 2007 The

e O PepAa Dol ok ey

yaied at §9B itas patiomiBite 7480396610 8UeASI0Y0arhANasCa onADafter -

% 47%% 70%.81%.87% e 11. Background A
%%%é%ggﬁg%%ﬁ@%sﬁﬁ%@“ nul ati on of Adderalle -
(mi xed salts of d- and 1- anphetani ne) designed to

frqducegﬁﬁjl se-rel ease of nedication, yields a
e sise (iildres 4gedt6 foot2 yeses whedmdenDSH-IV diagnosis of ADHD and

ian-. Daf:L Ciiil L vty Di d A t hat
e ey g bl B it R A el bt
metipiphlehiddR formajpionevéreenrdlid on i s conposed of 2

types of Mcrotrol"" beads of m xed salts of

anphetam ne in a 50:50 ratio within one capsule. The
Yot ACYiE i LS So D BR{ScA MR R Hie) ﬁe%a

ontent_in a tine cgujr%ze siml ar1 to (?th} FS;S%%?%S& Iand

ogardigeam (ECSHs Eonrars §leohad [nday Spabei—Parent (@ALSP Hratigg
t i | ft | :
SEERANL 10RE BOVERAEI 16 Sol WIS ki e ider 19 pechostgmulant

nstdication. tRx cl vedole Cxriider SR Uncaftrole Ry dpn®matic 8b@6rbid psychiatric
and phar macoki netic

conpar akl & bi pavailabjlity, .
dbﬁ”g??’r Z@ ies_ * Bistergiofete diseeionan PHISS's] GORFPIBIADt W t
nfedicdliak, suchlalcYstid R dgeiaditd e tiRatufdder ! alnyﬁd"ica%%ns

m% g_)ls bi oequi valent to :
that affect blood pressure or the heart.

‘Measures: :

Primary Efficady: Validated CGISP

.Baseline: 2t0 3 hours after moming dose of previous psychostimulant medication
to assess degree of control of symptoms plus additional assessments at 8 an;i‘lz

hours after dose

Following initiation of treatment with Adderall XR™: prior to clinic visit at weeks
I, 3, and 7; administered by same parent/caregivef at 8 hours and again at 12
hours after the morning dose of Adderal] XR™.. S_econdéty Efficacy: Clinical
Global Impression Scales (CGI). Rated by the clinician. Gives a gl'oba;l evaluation

of clinical status over time.
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Adderalle 10 ng BID (Mcliaels et al. Presented, NCDEU
2001): OBJECTNES The efficacy and extended duration

of action of Adderall XR ". in the treatnment of

children with ADHD has been denonstrated in 2 previous

pi votal doubl e-blind studies: one conducted i rf4ganuary2007
| aboratory classroomsetting (McCracken et al.

Submitted), and the other in a naturalistic home and
school environnment (Biederman et al. Pediatrics 2002.
Subjeptsaassd foflseveritgray basatiak evhilzpempteabsls psychéstimsladn

24 January. . been condycted .priymarily to eva te
oS AR i CTT I8 8P PR BEHS SRREBE To R iRl kB s to
7t @Qtckfefy f@Nt of pediatric ADHD in the comunity

practice setting. METHODS Presented here-are
unaudi ted data of this prospective, opén-label, 7-week

st ud onducted a 8. .si at | i.de. - :
SEhiterel SR M ek 3, P T e LT {7 it seale
Aidih b h Rl d)3¢b] eedrg médh Wdrse). aged 6
rituggﬁii!{/oergrm rgglgi?é?wf I)V lg‘{agnosniis of Ag)HD gnd

were currently taking stable doses of

L. ' - : . 0l hyl pheni dat e
P b e A L bl L (PR e Y P oo
Validatedahedsaad tdsessindagmsperifiogwdity pfdifeunarkersuindwalthnd

J e dj CO),; . Co G obal. | nd
cBi13e0 B VUreL S S e TeR SRR T o hoys

c%&g:_laaa @yl firerdtf daksivena Masalig ROAERH dfinfitel phass ofsthdynt
medi cati on. Exclusion Criteria: Uncontroll ed;

(weelp¥bnati c conorbid psychiatric disorder; |1Q <80;
hi story of seizure disorder or Tourette's; concomtant
medi cati ons, such as clonidine, gutnfacine, °
SacsridaenTolevalitisy: Mediamyom8atisfatticmrnd Prederendd bustrusieotsd

pressyre, or the hear Measur.es: i, par i ,C :
SRaies allpoint ey i o ahe AE PR B bRl TR (O e
PR3 Alegfe? Uha Phy #1816 Toeakdte kédles fRPhg8iciANand parent).
Satisfaction Instrument given at baseline and week 7. Preference Instrument given

at week 7.

Primary Safety: Physical exam at screening (including height and weight); ECG
© baseline and end of study; vital sighs, including pulse, blood pressure, and weight
at each 'stuély ’yisif; spontanebusly reported adverse events- (AEs) were recorded at

each visit.

. CONCLUSIONS
In children receiving stable doses of various stimulant medications, 8-and 12-

hour post-dose CGIS-P scores reveal sighiﬁéant improvement in ADHD
symptoms after conversion to Adderall XR™. |
After switching to Adderall XR™, significant improvement was alfso apparent

'in CGI improvement scores and pediatric quality-of-life measures.
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to assess degree of control of synptons plus

addi ti onal assessnents at 8 and 12 hours after dose
Following initiation of treatment with Adderal | XRTM
prior to clinic visit at weeks 1, 3, and 7,

adni ni stered by same parent/caregiver at 8 hour’d JAmTy 2007
again at 12 hours after the norning dose of Adderal

y ; i _ o _ .

L 8 Sl P e Bl bt B tnd BRFRRE Sarvey

revlts ftomhotlophydicians and pecenbs/canegivers felthdugiPdot fully
anuary 2007,  Subjects rated,for veriity at basel|n

GRRTIEeFor Ehop SHEL L tambEt A R BT R cznatRot TG Adderal

:_@G“-éd'osn?uzclﬂ@ipmévis@@hedrcaﬁ@!nrmeﬁ m | (aornal/not

i1l at-all) to ~7 (extremely ill). "Subjects rated for

i nprovenent at weeks 1, 3, and 7 by the CAd-1, a
- N0iAE 1:SCake i_ngyf ; ' d :
TS aiREE R o)yl ARRLOE) O Tolal VBl eeql) L UG olition of
agtiakhi df}/AdﬂeﬂaﬂlfJé_R("E’_e?)sQiﬁMaltMtai bﬂ?ieﬂ?eﬁﬁﬁéiﬁ‘cﬁtiopal daily doses
SSesSI ng, age, eCl T C ual | -of-Lite,. markers_1n :
fﬁéaﬁf!ﬁwsgm%u&ﬁgﬁ-%b-éﬁ&mﬁ@ ek batdiane agfh(Bhfre lower
e Ads S UMt th RSt nﬁfamtf&nff}e%mrﬁg%eg;y ssaz %rt(ﬁglswel of

baseline and end of initial phase of "stu
- AgaEldh dpmptomatetegy previpushbidientifiedrwiBhtAPEHAR ticatmentdegimens

.Preference I nst nts.. Scal es allowi ng eval uati on of
‘{‘ﬁgg588%89%‘6?|Pi’§"§}%§°f5t"i\‘d‘a%'r al | XR7 by both the
par ent/ caregi ver and physician (separate scales for

hysi ¢ci an and parent). Satisfaction |nstrunent given
Baidanca oAy CTRESVERts oSeRIang AuEng jEeatmeshvagilownand the
: A T Pl 7B LY 1 rre-POYSI : , '
R o T T
ArddeseUdYR ik taadafe iagd s ffeictizk unlédigapah Ser thd comimunity practice

..pressure wei ght eac udy.vyisit: .
tBlsERE s B B EE Antinw L A pelp Sidees payehshowing
sigfificdftl bake €S BtherStimulant treatment regimens, additional ~
significant benefit may be attained by switching patients to this once-dajly-

dosed product.
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CONCLUSIONS I n children receiving stable doses of

various stinulant nedications, 8-and 12- hour

post-dose CA S-P scores reveal si gni fi cant inprovenent’

in ADHD synptons after conversion to Adderall XRTM

After switching to Adderall XR ", significant 24 January2007
i nprovenent was al so apparent in Cd inprovenent

scores and pediatric quality-of-life nmeasures. 18 24
January 2007 In this real-world clinical experience
trial, satisfaction and preference survey results
Diﬁgrsmmbwbhsqhhwﬁ TUMPSHEAY "par ent s/ car egi vers (al t hough.

not fully depicted here) al so suggest significant

benefit fromtreatnent wtbh-Adderalt—xRTM as conpar ed

to previous nedication tHersp "“ms‘é' fli ndings-1ikely
reflect (1) the established eiiicacy d | onger
~duration of action of Adderaj\ XR', ('2) elimnation

of the need for'additional ddil\y doses for patients

i'n mul tiple-daily-dose groups (§t baseline),, and (3)

t he | ower ‘Ldally dpses of sgi nmulyant nedi catiyn
treat ment w;g;:..z::.::meiaﬁs. ,x:Wcak:L,w bwﬁta-,.yu T
synpt onat Sk o , y

treat ment dyRgis Mo Siety e:nnsfenheu-o*emrmrﬁ !'y‘"}&ﬁ’ef&t’ﬁﬁ"é"‘g’é‘ftl ng.

The -i nci denee of adverse events occurring durin m cutlined ia Table
Thieat M?;Hb: Mauz v‘&h &:ﬁ%é‘"“ﬁé;ﬁg gl h“ G%EEIS:\E“BET‘;;% h:g"“ based on
Lty 8 "study medication was- vveII to er at ed.

Adderall XR " |s a safe and effective nmedication for

Wﬁ%mﬁl‘s&ﬁt’hﬁﬁgmtf eat ment_of children with

paqtients nay 'B’«. ng
MR Fact T el bg t r eat nent

Si gn| fi cant

(¥YT IERE. additional’ signific H—Jafne%‘-lt my be
PR | rpis by dwi t cRi ng |pat ixents to thes dnce-daily
JoEeT” product]. 1924 lanuary 2007 D___ifagr amA. visit
H H X055
seeedul e and m)nlzorl ng. s 0
‘m X0 v
itolsl dally | %250, hen raunded lo 10, 20,
it e | T | o | ae
n\--a,l‘r.)umn matyiprenidste mx;.‘. ‘
N P e R ¥ g Sy G0 5 05 Capcies 0.
RESULTS ' o

95*) had af lesat ane posi-baseline CGIS-P total scare available for

1
Of the 2068 subjacts who recaived study medicatian, 2611 { ) mopuiation (Tabta 2).

dﬁeuy annlysis. These subjects malu up e inteni-to-treat
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Weks 1 and 3: Vitals, A6, CMVM5-P, CMI|. Optional
8Week Safety Extension: Vitals. AEs assessed at weeks
11 ad /3. ECG at week It conversion accordin the

bas Treatnent: Adderall XR was day after p 1. The

does coul d be Increased! | &lacl | ni wly marrantedz%5§%%V2°°7
on the Cd a daCd SP; decrease In doasae al bwed WAd on .

a afety/tclarabil ky. r Table 1. Medication

ﬁua\zemahmyrapmraadaamném}a]am

Taal Dail

- O
P BPF or
%&ncer ns 54 xoé%“%*‘d
d&* 1y X 850.

i ttmdrypnmdtlsw
disiebis. RESULTS zo0o0S of

Pariginays (FROERT e T Subechy
"TV|ded dol &3 1 20

y Xos 20 1B*%%s t

kaxeewnn ofm‘convé
@6anasub|acts ho as

Sithee t udy Up edi cawz@i®2011 (988%mded &
ggrﬁﬁP total scare®B&dMabl e for ®@0%24. ]
paractive 197 (8.7%) 193 (6.7%)

y Dose
i cat ar Factor
to X1 to

o Cunimmt told

ci en reimnded b 10. 289 Mebv*WideA pnnedMb
& sw ahW does of ﬁ@%t beret 104M8 a2 r

el nae. airs
ntion a a m
orb received
| eas (robin
anuary 2007

Comorbidity
Oppositianal deflant 108 (3.7%) 103 (3.4%)
Conduct disorder 18 (0.5%) 18 (0.9%}
Anxiety 83 {2.8%) 83 (2.9%)
Depression 93 (3.7%) 91 Q.1%)
Obasssive-compulaive disorder 42 (1.4%) 41 (1.4%)
Ottver 78 (2.8%) 78 (2.6%)

by -

= Mean CGIS-P bazeline scare al 2 to 3 hours afer moming dose of previous maedication = $
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Tabl e 2. Denographi c and Baseline Information Subject
Popul ation Al Pertldl pants (N2966) | TT Subjects

(n2911) Age (y), neant SO 9.5t 1.8 9. T* 1.8 Cender

78% mal e 78% mal e Race white 49.0% 49. 9% SI ac 0. 7%
8.7% Hispanic 3.5%3.4% Other 1.8% 1.9% gl8ery 2007
Conbi ned , 2072(702% 2834(702% Ma8ani ve 982(23 1%
689(29. 1% Hyperactive 197(a. 7% 193(6.7%

%ﬁ@%ﬂ@y Oppoedi onal decant too (3.7% 103(3.5%
=di sorder la (03% la (0.5% Anal ety 83 (2 8%

Chas < VR FERS T B SRt A DAPD RO LI £ 20 . Sebisee

Eréc!eive& grﬂ%@ong Singlé-dB%& acf}@ﬁf \telpkd ﬁ‘tﬁ’ FRRE& drﬁ%u%&o&&e QHm%Jstered

hours after norni ng dose- of prnious ne cation .
ﬁollozdngaw-éw eoight Ry fgpegh contindéd fagth b hplampesttcbsmg A ,

PR NPT TS B Wl il s A e cgpgpivation

Profd6f Bip NDives ssiaed BGindvetagirgduck QHMM:IBQ canﬂe@ hour
overmaght f ast through continued fast 5 hours post.

dosi nghe preceding examplssroan g repeaiad Mgt %@ﬂ%ﬁmpaﬁs §y Restitulng the
ELAELAY dr shécifiddly dERbeR R BRSRASF Bpedtih Ponditions of this

invention for those used in the preceding examples.

From the foregoing description, one skilled in the art can easily ascertain the
essential characteristics of this invention and, without departing from the spirit and scope
“thereof, can make various changes and modifications of the invention to adapt it to

various usages and conditions.




profile of Fig. 1 was obtained from averagi ng such

i ndi vi dual s" curves. The precedi ng exanpl es can be
repeated with simlar success by substituting the
generically or specifigally described reactants;apd(4y 2007
operating conditions of this invention for those used
in the precedi ng exanples. Fromthe foregoing
description, one skilled in the art can easily
ascertain the essential characteristics of this

i nvention and, w thout departing fromthe spirit and
scope thereof, can nake various changes and
nodi fi cations of the invention to ad t to various

usages and conditions. 22 23 24 January 2007 d ai
LA phar i RS b sATeHion SPIREBio A FYRE oL eTFGe i -

of ~dext r 0-anfhdlankifd/Ou/oPEMEPHABI AR PEEAIRNY réledsé Eoiding or matrix which

t hereof and a,sustai ned._rel ease coat] or mat (i X
whi ch . corFEPPBEan SOt of P Vi 15 SRElafegelulose sccite

ce: : u: 0Se baryfite bautosecdc bttt ﬁ%ﬂom@ﬁ.ﬁlﬂ eel'lufakbtlimﬁjecld, affatty ncid ester,
cel l ul ose _.acetat e, propionate, et cel lulo tty
i o ARAE e Py P Gpliog o ool gty e,
zei n ( pr olmicrodrysealline ottiulosy or polyéathplede\okide)t eifpaive 1ol anliieve continuous
m crocrys i cel Lul.ose.or poly(ethyl.ene i

of fect | ve " Fostior il BB Gl 35 oo B longpasms
sai d anphetmgenitiation mefilé intes ADKD pitizsntp whivh id sutatantialiy the same as
plasma ¢ .20 f ] ' '

i o i s S aetokbfiinR o prile dof e RodighEacil AR Bhobie of Fic.
dext r oanpheveMercourserofgediret kwelverhdvire afier dministration, for a 20 mg total

| evoanphehapgi i ‘

of ' ther 1 o & o reRigl b Bl ryinioha 3 la T GroRGH) £Fa
.20 ng t ot $ese otyershan 8imeg: o provide a profile directly
proportional to said XR profile(s) for a total dose

ot her than 20 ng. 2. The pharmaceuti cal conposition of
claim 1, 2cRnpharmeyicsl campasitieroffaim heopmpriung A raixeifm ofc

sul fate, eRubdPRSRIRS RIFis AeRRGAHRERANS aacgﬁgﬁ?iaﬁﬂeﬂﬁm Aspartate

aspartate .and anphetam ne sul fate. 3.
phar mace 1 -on of claim2, conprising
equal anounts by weirght of dextroanphetam ne sulfate,

dextroa an ne saccharate, anphet am ne, .
W%w Eﬂummcuuca‘i composition ofrlBim i compr?sms cqual amounts by weight
of dextroamphetamine sulfate, dextroamphetaming saccharate, amphetamine -

4. The pharmaceutical composition of claim 1, wharein sald smphetamines and/or
salt(s) arc provided in a core which is coated with a coating comprising a
pharmaceutically acceptable water-insoluble film-former providing sustained release
or other polymer providing sustained release.



aspartate and anphetam ne sulfate. 4. The

phar maceuti cal conposition of claiml1l, wherein said
anphet am nes and/or salt(s) are provided in a core
which is coated with a,coating conprising a 24 January 2007
pharmaceutically acceptabl e water-insol uble
filmformer providing sustained release or other

pol ymer providing sustained-rel ease. 24 24 January
2007 5. The pharmaceutical conposition of claim4,
wherein the coati ng further conpri ses a dissolution
regul ati nt .. Use of  a ar maceut.i cal

conposi t P%ﬂ%%ﬁmﬂ’f'ﬁ?“m‘icqm"’ﬂtﬁ@ °Eﬂ 5 Whergin the coaging further
medi canerdomprises § difatblidiGegd N deficit
hyperactivity disorder. 1. ‘A pharnaceutical

conposi tion conprising a mxture of dextro- and |evo-
anphet anién Ha&fd/pm?mﬁﬁh&cﬂibmﬁobﬁﬁtﬁafclaﬁlﬂﬂmahﬁuﬁhﬁbmdnfn

rel ease tr| conpri s n anount
of pol yw“ng)’yainé'%gt Wﬁ?%’?&“'&’?ﬁ‘%‘t 'Si"é%' ul ose -
acetate butyrate, cel | ul ose acetate propl onat e et hyl

cel | ul osg id fattx aC| d estof I kyl
déxér hd Teévs?
ze| n 'ﬁ!m‘i%a

al cohol ,
pol y( met hmmnanwor sati(9) ooy akdsuwmbhsleubmeomamx which

I th
Eust a1 nos Hefee i e & il Lol il S SO R
provi de butyrstareefinloss mateqmpmem retayl coliuigse, aif fattyoacidna Fattyragid ester,
ADHD t
initi gla g’lﬁgﬁpygdgﬁsmfﬁmgext Met am &)\ﬁg %’%ﬁgﬁﬂlm’
and/ or t WisTqcEratlingnebulose a1 poly(sirmlengpxide) ¢ffective tomacltiovq coptingiaws
2 hours iulaifled Yoleds ofbhil Rfnplidfifided &hroﬁhf;% ngnge fa?ncgpglmm

total dose, or resgectlve initial rom
hours t oCORCeRwAtoR prafi é'lf"%ﬁf‘*ﬁﬁ?tﬂ‘%&md‘fh‘ dpsrsebatanijally the same

propor t i iaiiall slop@ast Ehu%sfﬁé Ln&fo?)hefl&bmﬁbhﬁ&hﬁ\b XR

dose ot her,,t har naceut i cal

h
conposi tArefile Eﬁ]@i bffii;ﬁ? hpygs ’PHéWW&FﬂFF igjpeeation, for & 20 mg total
medi canafote, éitnitﬁgsl )Q‘.FHnl PRoufbb b Gibuirs after administration

hyper act . i S0 har ;aceut i cal
conposi t g F%“F éﬁ'é"fmﬁm%ﬁ(* &k btot4] dosg fber dipp, 20 mg.
anphet am ne and/or salt(s) thereof and a sustai ned
rel ease . n mat ri x whjch ., conpri ses an anoynt
of bty JER O BhiPtmdetionl sSppretien.of sl 2o BB 2
acet at e mebhﬁgmabemaﬁﬁ dtetition Gefiolt Rypeiactivity GiBUrRat €, et hyl
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9. A pharmaceutical composition comprising a mixture of dextro- aud levc;-

" amphetamine and/or salt(s) thereof and a sustsined rejease coating or matrix which
comprises an amount of polyviny! acetate, celiulose acetate, cellulose acatate
butyrate, cellulose acetate propionate, sthyl cellulose, a fatty acid, a faity acid ester,
an alkyl alcohol, 8 wax, zein (prolamins from corn), a poly(meth)acrylate,
microcrystalline cellulose or poly(ethylens oxide) effective to achieve continuous



an al kyl al cohol, a wax, zein (prolamne fromcorn), a
poly(nmeth)acrylate, mcrocrystalline cellulose or

pol yet hyl ene oxi de) effective to achieve continuous 25

24 January 2007 sustajded rel ease of said 24 January 2007
anphet am nes and/or salt(s) to provide a nean plasma
concentration profile in human ADHD patients whi ch has

an initial slope from2 hours to 4 hours after

adm ni stration of about 3.7 to about 11.4 ng/(nL hr)

for dextroanphotam nes and/or about 1.4 to about 3

ng/ (mL hr)_faqr .l evoanphet an nes, I a total
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effective to achieve continuous sustained rel ease of
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levoamphetamines, all at a toral amphetamine dose of 20 mg, or respective initial
slope(s) from 2 hours to 4 hours after administration directly proportional thereto
for a total dosc other than 20 mg.

12. A pharmaceutical composition comprising a mixture of dextro- and levo-
smphetamine and/or salt(s) thereof and & sustained rélease coating or matrix which
comprises an amount of polyvinyl acetate, ccllulose acetate, celluloss agetate
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propi onate, ethyl cellulose, a fatty acid, a fatty ,
acid ester, an alkyl alcohol, a wax, zein (prolam ne
from Porn), a poly(netgpacrylate, mcrocrystallsfnuary 2007
cel lul ose or poly(ethylene oxide) effective to achieve
conti nuous sustained rel ease of said anphet am ne
and/or salt(s) to provide a nmean plasma concentration
profile in human ADHD patients which has an AUC of
556.6 rTg hr/nL. +-.20% and a Crax of 28.0 ng/ni.
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a medicament for treating attention deficit hyperactivity disorder.

14, A pharmaceutical composition comprising a mixture of dextro- and levo-
amphetamine snd/or salt(s) thereof and a sustained release coating or matrix which
comprizes an amount of polyvinyl acetate, ccllﬁlose acetata, cellulose acetate
butyrate, cellulose acetate propionate, cthyl cellulose, & fatty acid, a fatry acid ester,




an al kyl al cohol, a wax, zein (prolamne fromcorn), a
pol y(nmeth)acrylate. mcrocrystalline cellul ose or

pol yet hyl ene oxi de) effective to achi eve about a first
order sustained dissolytion release of said 24 January 2007
anphet am nes and/or. salt(s), which has an AUC of

556.6 ng. hr/nL. +-.20% and a Crax of 28.0 ng/nL,

+-.20% for dextroai nphetam ne and/or an AUC of 205.1

ng hr/nm. +-.20%and a Crax of 8.7 ng/nL.+-.20% for |
Ievoanphet amne, fora 20 ng total dose, or respective
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January 2 07 19. The tPhar maceut | cal osi tion
clai m 1. and Coax velues dinec m@oaipn&wq wse«ahwam-
of dextroarrphet am ne sul fate, dexrroarrphet am oe

aaechar at e, het ani ne aspartate and
sul fate. lé.'l‘he armaceutical composition of claim 1, 16 18 21 31 or 32

comprising a sustained release matrix.

17. The pharmaceutical composition of cleim 16 wherein said sustained release
matrix comprises ethyl cellulose.

18. Use of a pharmaceutical composition of claim 17 in the manufacmre of &
medicament for treating attention deficit hyperactivity disorder.



20. The conposition of claim19 wherein said coating

or matrix conprises ethyl cellulose. 21. The
pharmaceutical conmposition of claiml1, 7, 9, 11, 12,

14 or 15 wherein said p¢f ornul ation conprises saigdianuary 2007
anphet am nes and/ or sa%t(s) in a core which is coated

Wi th a sustained rel ease coating. 22. The

pharmaceuti cal conposition of claim2l1l wherein said
coating conprises ethyl cellulose. 23. The .
pharmaceutical conposition of claim1, 7, 9. 11, 12,

14 or 15 wherein said fornulation conprises a core
coated with.a coating conprising said anphetam nes

and/ or s a9t The)pharwia¢eoticaloompettinbfviain 62T, 011 d2,e14| or 15 comprising

coated with

et hyl cel’U osevﬁ"tﬂ(irb'ﬂl?ﬁ'mgIlﬁ a'rﬁﬁgadeu a'?h compositl %?1 of
claim1, WMIMMMMNMM| n said

formul ation conprises a core coated with a coating
conpr i sing sai d anphetam nes and/or salt(s). whjich
arphet ani2heThe sempositionof <lsins 1 Scowhereinsaidicoming ormaitneompeises cthyl
rel ease cqRfkd Ng conprising a water insoluble polyner.
25. The pharmaceutical conposition of claiml1; 7, 9,

11, 12, 14 or 15 mhereln the dissolution rel ease

pr ofile Qf ; Em?&f‘éfaﬂil %abtlﬁSiz 119 of 19 WHerein said
order. anuary 20 26. The armaceut i cal
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is det ewith Beutaingd Rleshe safhg)t i On profile test, 27. The
phar maceuti cal conposition of claiml1, 7, 9, 11, 12.
14 or 15 wherein said sustained release coating or

mat ri x cZWrThe plasnaoaitiyal composidehaf Slkit 210sHefeinl said eosting tonipeises
cel lul os eﬁg&#ﬁt e butyrate, cellul ose acetate

pr opi ona cellulose, mcrocrystalline
cel l ul ose or polyethylene oxi de). 28. The

phar macet 11 , .
hor o1 5Tt Borbueifo oo 71 4L B, 4 o 1 pherin s
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but yr at I gﬂ@ﬁﬁum € bl '

cel | ul Ogagd/ox‘:&it{s wARD maceutcl cal CW%%M%P&O

1, 7, 9 coatmscqmprismse@yloglﬁﬂmnpru sing a

24, The phanmaceutical composition of claim 1, 7, 9, 11, 12, 14 or 15 wherein said
formulation comprises a core coated with a coating comprising said amphetamines
and/or sali(s), which ampheatamine coated core is coated with a sustained releass

- coating comprising a water insoluble polymer.

25. The pharmacentical composition of claim 1; 7, 9, {1, 12, 14 or 15 wherein the
dissolution release profile of said amphetamines and/or salt(s) is first order.



sustai ned rel ease coating. 30. The pharnmaceutica
conposition of claim?29 wherein said sustained rgl ease
coating conprises ethyl cellulose. 31. A

phar maceuti cal conposigg on of claim1, 9, 11, I3 jaddary 2007
or 15 wherein said sustained release coating or

matri x has pH i ndependent dissolution release. 32. A

phar maceutical conmposition of claim9, 11, 12, 13, 22,

14 or 15 wherein said stated nunerical value range is
achi eved for dextroanphetani ne. 33. A pharnaceutica

conposi ti fclaim9. 11, .12 1 14 o > .
wheroin s 2 e sfarfeRicit captoutie of Hilm2F wietaln S Wete wofly i
for | evoadsgéreinedrinealissdvtion profifeasshaceut i cal conposi tion
of claim9, 11, 12, 13, 22, 14 or 15 wherein said 30

24 January 2007 stated nunerical value range is
achi eved #b/Thbpliimmesivel oampotitdnaftiaim K709, 11, 12, 14 or 15 wherein said

| evoanphe C
conpri o naad ehens Soasth ANBIRGEM R T BARE, pflfenn gorace,
and/ or saq:ellqlga)e meawluimsammmbm&ale&ﬂswllmt i ng
whi ch corr,m;; o@ﬁ,ﬁﬂ i@r}wmmgg;wg{g d@i )%I [ | ul ose

achi eve contin sus

effective to ‘ned rel ease of
sai d anphetanine and/or salt(s) to provide a nean

pl asma Coms e fhadniatn i u
whi ch has an AI\{UC of %%%&f"mn”gl 'ﬁg h Qﬂ%ﬁ“% %aﬂﬁé‘hmé’mum

of 28.0 rBARFHEemPprises E@W%M'emmmmmlh@wﬁﬁe putgggte,

AUC of  2QallosB Geewaldiproplonatd or cdiyfeeliebed Cmax of 8.7
ng/ m.. +-. 20% for | evoanphetam ne, for a 20 ng total

dose, or respective AUC and Crax values directly

~ proporti ma’t'hetphﬁ-ﬂﬁicﬁtwﬁmm@ldo@bﬁdlalﬂqsﬁ, Kihey, ihﬁfﬁs%&nprislnga
ng. 36. Th ar, maceutl cal conposition of claim35

conpri si rfﬁ’%gp dext r oanphet am ne sul fate,

dext r oanphet ami ne sacchar ate, anphetam ne aspartate

Compos: 110 puacp ey Somespi o <o 20 PR P fpned eleos

conpr i sesoatinpévatpess abylcadhdoadl cores, coated with a
coating conprising ethyl cellul ose.

31LA pharmaqentical composition of claim 1, 9, 11, 12, 14 or 15 wherein said
sustained release coating or matrix has pH independent dissolution release.

32. A pharmaceutical composition of claim 9, 11, 12, 13, 22, 14 or 15 wharein said
stated numerical value range is achieved for dextroamphetamine,

33. A pharmaceutical composition of claim 9, 11, 12, 13, 22, 14 or 15 wherein said
stated numerical value range is achieved for levoamphetamine.

34. A pharmaceutical composition of claim 9, 11, 12, 13, 22, 14 or 15 whercin said
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stated numerical value range is achieved for both dextroamphetamine and
levoamphetamine,

35. A pharmageutical composition comprising a mixtwee of dextro- and lsve-
amphetanine and/or salt(s) theveof and & sustained release coating which comprises
an amount of ethyl cellulose effective to achieve continuous sustained release of
said Mim and/or salt(s) to provide a mean plasma concentration profile in
human ADHD patients which has an AUC of 556.6 mg hr/mL.+-.20% apd a
Cmax of 28.0 ng/mL. +-.20% for dextroamphetarnine and/or an AUC of 205.1 ng
hr/mL. +-.20% and & Cmax of 8.7 ng/mL. +-.20% for levoamphetamine, for a 20
mg tota] dose, or respective AUC and Cmex values directly proportional thereto for

a total dose other than 20 mg.

36. The pharmaceutical composition of claim 35 comprising & mixture of
dextroamphetamine sulfate, dextroamphetamine saccharate, amphetaminu aspartate

and amphetamine sulfaie.

37. The pharmaceutical composition of claim 36 wherein seid formulation
compriscs amphetamine coated cores, coated with a ¢oating comprising ethyl

cellulose,




