NALTREXONE LONG ACTI NG FORMULATI ONS AND METHODS OF USE
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wheonsfiot7sof U.S. Provisional Application No. PCT/US2005/009133
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Accordingly, there is a need for improving naltrexone therapies.

SUMMARY OF THE INVENTION
The inventions described herein arose from unexpected; discoveries made
20  during clinical trials with a long acting formulation of naltrexohe. As such, the
invention includes a method for treating an individual in need é)f naltrexone
comprising the step of parenterally administering a long actiné formulation
comprising naltrexone to the individual wherein the serum AUC of naltrexone is at
least about two times, preferably at least about three times, mojre preferably about
25 3.3 times greater over the course of the month than that achiev;ad by 50 mg/day oral
administration.
The inventions also include a method of treating an indjvidual in need of

naltrexone comprising administering a long acting formulationf in a dose comprising
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BRIEF SUMMARY OF THE DRAWINGS
Figures 1A-1C shows the cumulative mean event rate of heavy drinking
during the study by treatment group and gender. As an examplé, at day 100, the
25  mean number of cumulative heavy drinking days for the overa!l study population
was 22.3 for the long-acting naltrexone 380 mg patients, 27.3 for long-acting
naltrexone 190 mg patients, and 30.0 for placebo patients.
Figure 2 shows median heavy drinking days per month;ffor each treatment

group, overall and by gender. Asterisks represent interquartileg range (25%, 75%).
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25  in patients that did not receive oral naltrexone in advance of the long acting
formulation administration, contrary to the clinical protocols as taught by Drug
Abuse Sciences. Thus, the inventions also include administeri:;ng a long acting
formulation to individuals who did not receive a prior oral dosé of naltrexone, for
example, within 3, such as within about 5 days or about 10 dajs of commencing

30 therapy.

As such, the inventions also include a method of treatirjg an individual in
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manufacture polymer-drug microparticles possessing an extenaed release profile.
Exampies of suitable extended release technologies that can bé used to incorporate
the novel ’naltrexone forms described herein include, without lijmitation, the
MEDISORB® technology, as described in, for ¢xample, US Pa;tent Nos. 6,264,987
30 to Wright, 5,654,008 and/or 5,792,477, for example; the PROI;EASE® technology,
as described, for example in US Patent 6,358,443 to Herbert; tl}e technologies

described by Southern Research Institute, as described for exalf’nple in US Patents
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In a preferred embodiment, the long acting formulation% delivers
therapeutically beneficial amounts of naltrexone to the patient vffor a period of at least

30  one week, preferably at least about two weeks, more preferabl)? at least about 3 or
about 4 or more weeks. A four week delivery is often referredf%to as a monthly

delivery.
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pH. Therefore, an acidic or a basic excipient such as an morgamc acid or inorganic
base can be added to the polymer solution, used to form the mfcropanicles, to alter
25  the polymer erosion rate. |
A preferred embodiment of the described sustained release formulations
consists essentially of the biocompatible polymer and naltrexofle. By “consists
essentially of” is meant the absence of ingredients which substéntially increase the
rate of release of the active agent from the formulation. Exambles of additional
30  excipients which would not be expected to substantially increase or decrease the rate

of release of the agent include additional active agents and inert ingredients.
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Al ternat i’zyrt?(lzlxarly good results were achieved upon admellmstermg the same

25  formulation and same dose with each administration. Thus, where a 380 mg dose
was given in the first administration, good to excellent results ‘é’vere achieved when
~ the second and subsequent doses were about 380 mg. Surprisihgly, good to
excellent results were also obtained when each dose administefed contained 190 mg
naltrexone, particularly in men and women who were abstinent from alcohol in the
30  three or five days prior to commencing treatment. As such, in one embodiment of
the invention, the doses and/or formulations administered in eai'ch subsequent

administration were similar or the same. As stated above, the formulation is
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25 The invention includes a preferred method for manufaqturmg extended

release devices, wherein the resulting device contains a mixturie of the described
polymorphic forms. |
Polymer solution can be formed by dissolving a poly(léctide)-co-glycolide
polymer, such as a 75:25 DL PLGA (poly(lactide)—co-glycolide) in a polymer
30  solvent, such as ethyl acetate (EtAc), to form a solution. Prefer;,red PLGA polymers
are high molecular weight polymers, such as polymers possessing a molecular

weight of at least about 100,000 daltons. A naltrexone solutiox;i can be formed by



results. A heavy drinker is understood in the art to

i ncl ude wonmen who consune four or nore al coholic
whenenegss in a day and nmen who consune five OPCTIUSE®05/009133

al coholic beverages in a day. In yet another

enbodi nent, the inventions include a nmethod of

i ncreasing the days prior to occurrence of al coho

conagwlhgﬁhwr&oﬂ@basgm ygﬂuﬁk sd¥ent! %@&h égfb];ﬁ‘z?yh &E&f&@@% to

conprising admnistering a [ ong acting
confaringi satytins| Thepobymeer isplutercand dheradirexpresol utien pregireferably

d [13 ”
DL 58 TBAR SREF GG S h2- Bl r i
of phasohfthe ewulsionpt i on can include the consunptlon of

8 si ngl el“l'féI %g%%%lé”cor bgon?l%ll Vg” @{ase iS]f tﬁe emll;Jlsxon mulsxfym§ ﬁSIHt'OH)

consunption everages,
as tsrpeepawdb @he axiuedus phihs pmdffatahlgtcemtams pr@y(amyéqﬂmﬂm@e{PﬁA) and

"heav ' above ene reat r

o B sofyshieSich a8 BEACS Tk BreTi Bl apd B aief Sasd 3R be
consattivpiiemaly domﬂimaﬁrasﬁat gmicanixerac s/l anl 01lt-1h®¢‘aw3)&mu151on.
EXEMPLI FI CATI ON ampl e 1 .Metho for Manuf act ur j .
Vo L r e OB A SR PP IS eI TR B st static
10 NC hiisge SndinfY £deCdndechtioBiked hERrthd @i tdnrbe RomBxEERiRd
rel ease devi ces, wherei abthe result|n%ldeV|ce cont ai ns

a nPSNEY EXEFCOR Solpfian rhigfentasy ihe R PhTEiaBiRGE . Theoriaet

sol uftiaeflorCsdutioR (sfu@lﬁ BEAn BY f(ﬁfﬂ%&@if 0] EQ\c%queous solution) can initiate
pol (Iactld é%fo- ycol i de ymer, such as a 75:25 DL

PLGY §pbexHEr ﬁf%}heé@crgps?e@rﬁ i e eprlsionBiripedhie partial primary

sol ¥apkiiorsds in ¥ Btddlsacptiate (EtAc), to forma
solution. Preferred PLGA polynmers are hi gh nol ecul ar

f)\El ght pbieyawiay ofthe firsher 59%9“9 §8HE mbes Whigjtopan extraction
nol e@sg\ch%smmingmmﬁry atraén%%gluaaw 31791%99@3/9 HNd BAZ) ard

nal t rexone solution can or ned di ssol vi ng
nal sybstrotindlylsaisectddriram theotgabicehasglof thetemulsiantin gs pramary |

al c anﬁént é)@@):tlorF fe f R:EE[} ﬁﬁ ﬁ%a&&ahtcmmr g;\‘%clg %&ﬁ%fsec?rghlm}) ocfn

and t trexo Ion are pr
t ogpelmer and dfugr riha pdmargy/spbyestresiractioh step mtsﬁwappwimatddnesxx
sphepabganic” or "oil" phase of the enul si on.

The microparticles can be collected, and vacuum dried,»f optionally with a
nitrogen bleed using a customized vibratory sieve. After colleé:tion and prior to
drying, the microparticles are rinsed with a 25% ethanol soluti@n that removes the
emulsifying agent (PVA), and enhances yield by aiding in the transfer of the

25  microparticles to the cold dryer. This step is conducted, preferfébly at cold
temperatures, until the desired level of dryness is achieved. As can be seen in the
examples below, the degree of dryness (as measured, for examble, by a humidity
probe), impacts upon the degree of crystallinity achieved in the; final product. For
example, it can be advantageous to select a drying time of at léast about 8, 16, 24 or

30 40 hours of drying. For example, it can be advantageous to seliect a drying time of at
least about 8, 16, 24 or 40 hours where drying is 40%, 70%, 95% or 100% complete



The "aqueous" or "continuous" phase of the enul sion

(emul sifying solution) is prepared. The aqueous phase
w@e@saoEbss y cont ai ns pol yvinyl al cohol) (PVA) PODUS2005/009133

pol ymer sol vent, such as Ettfic. The organi c phase and

t he agueous phase can be conveniently conbined in a

first static mxer to forman oil-in-water enul sion.
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25 naltrexone base anhydrous was dissolved in benzyl alcohol to f)roduce a 30.0% w/w
solution. In various batches, the amount of drug and polymer u%sed was varied to
produce microparticles with different theoretical drug loading ;anging from 30%-
75%. The ambient polymer and drug solutions were mixed together until a single
homogeneous solution (organic phase) was produced. The aquféous phase was at

30 ambient conditions and contained 1% w/w polyvinyl alcohol ahd a saturating
amount of ethyl acetate. These two solutions were pumped viaépositive displacefnent

pumps at a ratio of 3:1 (aqueous: organic) through a 1/4" in-lilfe mixer to form an
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naltrexone solution was formed by dissolving naltrexone base m benzyl alcohol

25 (BA) to form a solution of 30% naltrexone base anhydrous anci 70% BA. The
polymer solution and the naltrexone solution were mixed toget::her to form a
drug/polymer solution that was the “organic” or “oil” phase of;:the emulsion.

The “aqueous” or “continuous” phase of the emulsion éemulsifying solution)

was prepared by dissolving poly(vinyl alcohol) (PVA) and EtA;c in water-for-

30 injection (WFI). The organic phase and the aqueous phase weée combined in a first

static mixer to form an oil-in-water emulsion. The droplet size of the emulsion was
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25  microparticles were collected, and vacuum dried with a mtrogen bleed using a
second customized vibratory sieve.
In the final harvest step, the microparticles were transférred into a sterile
container and stored in a freezer at -20°C until filling into vialﬁ. Preferably, the
stored microparticles were sieved through a 150 micron screen:é to remove any

30  oversized material prior to filling into vials.



(BA) to forma solution of 30% nal trexone base

anhydrous and 70% BA. The pol yner sol ution and the
woadosnexsne sol ution were m xed together to fopam/ES2005/009133

drug/ pol ynmer sol ution that 1%vas the "organic" or "oil"

phase of the enulsion. The "aqueous" or "continuous”

phase of the enulsion (enulsifying soluti on) was

FE’tr 2@%&?& QYPhqls fOE Y09 TR

andScmellwmdilelhmlhaé?eltmre conbined in a first static

G 7o of THESERENAL ol b Bl eI Snd Rl SRR 18
fl owearadplé swithfa cuirenttdiagngaiasfatcohdi rdepagluentchd’ahems hacm rinirsum of

Pl oo SR Rk P8 AMeblid B RRY. R o ahd S arntis oy

as ﬁn@mhea) pdriveekriurarg tdh &Y dayk pgoreorsdradning. was conbi ned

wth a [ extra | uti i.ch enters the
Cotond oexdtiioheritih Reiudsl spferte 0P el Pl: BAVEE! ot 1 on
(2. afffirictréesferand (AT PSOaVfartagtandfiiansferaRi(AISY) RWIs greater than
initiated sol vent  extracti og}sf romthe microdroplets of

t he MEFFITRTSIRE HRRFT Hg't PhRPTpak fistery rHaﬁ%{P%Fméo&‘?J%’ Zplgipion With

16t epuitifaltifRtise @Qﬁ:ﬂosﬁ at bigolad diSrder [peEebiivith @eated detpl?@smn and
second statlc m xer i ned flow stream of th

enufeblsR %{wacqﬂrféappfrf%%ﬂvst&we&&wsaﬂotsaculfi?@nﬁepﬁvwlthm
| Nt ehedAstSBAroRAbehiaY&phRs] optdidt & Jatdiek; RfokdMEY7 days of inpatient
extraction solution. The solvents (BA and EtAc) were
f ur trRaImeRh{pr abstanse pbusadvting the Banth Priphtasercesting; geuse of opiates,
enmubsi Rltréxdnd, Rk ﬁlsﬁ’lﬁkdﬁﬁﬂu}hr%%é/%twe%%; pridhe kd &%eﬁ?nga
resulting in nascent m croparticles conprised i nl
18f poly ptoaﬁgat@ﬂ wpgor wn@dpnmmwrywmevfemed@m léertdncewd by
ste
i s aRp e e BT B T8 EonlpISt o030 ks bR iniation qf sy
ni t thopen. Wieaé denzodinzppines wes wniubeeuﬂ duribg meo'reyk griente the first
Af t d prior to drying, the
m cragsﬁab?tulug)f%ga\?\%rﬁg rinsed with a 25% et hanol sol ution
t haRandomozatisn proeedminasl si f yi ng agent (PVA), and enhances
2¥floe|t gebél;a%gtl W reI r]anclotrrﬁzed &0 cﬁr thr? géaérgfnmg&{usg rt | C 1{1%6‘
m crrgqm:mbtd ltaltmoms@ m@fbmrgfaemmdjemabla nsleexone IQG(Mga@rt i on

Z%Ut tc glr}lg(\)/t)lurznseg/% Elgcaego (one half o? tﬁe \]é\racebo paaen?s recelvelcji fanY

injection volume corresponding to 380 mg and the other half recelved an injection
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and study site.
Study Procedures and Outcome Definitions
Patients received an injection of study medication at 4-week intervals over
30 24 weeks, alternating between the left and right gluteus maximius. Injections were

prepared and administered by individuals who were not involved in any of the
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Definition of Qutcomes. The primary efficacy endpointz was the event rate

of heavy drinking over the 24 weeks of treatment. The definition of heavy drinking
30 (=5 drinks per day for men and >4 drinks per day for women) lS consistent with
that used in previous trials of oral naltrexone. Secondary endpc}ints included the

event rate of “risky” drinking (>2 drinks per day for men and >1 drink per day for
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the primary endpoint was performed using a stratified recurrent event Andersen-

Gill like model with robust variance estimation (Lin DY, Wei LJ, Yang I, and
Ying Z. Semiparametric regression for the mean and rate func?ions of recurrent
events. J Royal Stat Soc (B) 2000; 62: 711-30; SAS/STAT useér’s guide. Version
25 8. Cary, NC: SAS Institute, 1999:2596). The parameters estiméted in the model
were those representing the treatment effect of 190 mg relativef to placebo and 380
mg relative to placebo. The analysis was performed on all hea{?y drinking events
captured during the treatment period reflecting the days between first treatment
and 30 days following the last dose of study medication. Anal);'ses of the primary
30  endpoint were performed by gender and for each of the other ﬁredeﬁned

stratification variables. Retention rates were evaluated by geneirating Kaplan-
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than 30 days. Definition of Qutcones. The primary
efficacy endpoint was the event rate of heavy drinking
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drinks per day for wonen) is consistent with that used
in previous trials of oral naltrexone. Secondary
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forwonen) specified by the National Institute on
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terns. Statistical Methods The primary anal ysis for
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performed on an intention-to-treat population (i.e.,

all random zed patients who received at | east one dose
wo@boostiomdy3s nedi cation). The primary objective wWesT/U82005/009133

det erm ne whether treatnmentt7with | ong-acting

nal trexone (at either 190 ng or 380 ngy) decreased the

event rate of heavy drinking relative to treatnent

S dfr hods to anal yze
de eﬁ gfp $mtreat nent
en Wang et _al

with placebo injection.

mul ti pl e drinking episo
clinical trials have be
Short of conplete absti
of nmultiple drinking ep
trials. Alcohol din Ex
primary analysis for th
perfornmed using a strat
GIll like nodel with ro
DY, Wi LJ, Yang |, and

nence: an anal ysi s27laex$bldayr ation
i sodes i al cohalli sm&“%@a(‘?‘ﬂ’éﬁﬁfmfv

p Res. 2002; 26:
e primary endpoi

180%“@93

it 6 WIthdrew consent

| f [6Q,7 BRaTAaT

bust._variance e$

st to follow u
gvent ,&naer sen-
timation (Lin

Ying Z. |Semi paranetric

regr essi onfer—the rean

events. J vwoval Stat Soc (B) 2003 62: 7 11 30;

and ate ||nr\+i ons r\'F eet-kent
¥

SAS/ BTAS auzaed B g ating
| nst | tnatirexond Ble&tioR S&LYg:
mode| weiddeselvedieeatresst es

PI 2t ®4lloated G-

190 relativato pl ac
pl acelhG—Fhre—anra

| \ICI S—\A

dri nki r@@vﬁﬁ?@fadw ur e
r ef | e¢tl_ng™EHigaaHURMER

L)_S. (M 1D

The patigmeltrernse est|i mat epladebo;t he
Nt i rigjectiene’90meat '

ho?! ereRiTere|
i

%gllocated to

. ed0Pescbivesf
i velreginent
al|l = cavy

durinag
~J

days follow ng the |ast
Anal yseg @fo (636 rédeivea |y
nd diérnjeztals of
strati|ficattomvariabfe

o study discontin

ne treatinept period
ien first treatment| and 30

loge ofs7 ghugly
ENJ P Oledtived\all &
t he'|ot higjectipnsede

S

di cat i
erfo d 'pR64%)
received all
i ned 6 injections

es wer

KaplanMeier curves for_the

O 1€l REcdnipheit! e
624 pat i|eRs gigwer e rando

treat t, 241641 & folloWtup NQ
popul ati onZG\mthdlawabQﬁsres
bel ow] 899 #badersegyentor

ht

()

y

h
ad CO’( tHeg t o
eligibility 272

uat i| dit.didkhot @gplernk |t
rtegitgaldi f f er encef

t
N 1 | d II ° 8 lost to foll
o] eeki ost to follow up
M y as% vgfgfew 0 %nt EEI € 1 withdrew consent
f'
I

st 8iwdignot complete
ESURITS

14 adverse event

oW Claghd

Ldd - 218

he

did npt neet entry crit

efi a*
\4

exc|l:

.?v

124 (61%) completed trial

126 (60%) completed trial

128 (61%) completed
trial

Patients were predominantly male (68%) and Caucasian (84%), with a mean

age of 45 years (range 19-74). Baseline drinking averaged 20 (SD=8) heavy

drinking days over the 30 days prior to study entry. Overall, 8.?% of patients were

abstinent during the 7-day lead-in period and 43% of the patieﬁts had a goal of total

abstinence. Pretreatment characteristics of the patients in the three treatment groups

were similar (Table 1).
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abstinence. Pretreatnment characteristics of the
patients in the three treatnent groups were simlar

w@ Imbhe773) . Tabl e 1. Base-line characteristics pET/UB®05/009133
patients (ITT popul ati on) uUsng- acti ng nal trexone 380
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Wi ghiupg, kg)* 84. 220 7 90 5+19 2 7 1.1+17.5'82.719.8
88.719. 2 15. 3 6+17 1+15.5 71.9+16. 2

Enpl oyref iR Wu%wswbyb% ¢ RRticfis dRing teadmen with
68. Tong-hcfing/injeBtabid ndltréond aredisted TR Tabl&r rent (% snoker*
48.5 53.3 38.8 50.7 53.9 44.1 42.3 45.8 34.8 Current
anti depressant use (%* 30.2 21.7 47.8 26.3 21.3 36.8
189. FaBr-20Ad%rék e@nbﬂ ft&@ﬁ%ﬂﬁé’cc&ﬁﬁ £in 9% 0dRofk of patients
32.514.3 24.7+8.0 32. 717 14ng3kiink18. 6L2B-adkihg. 5 31.9+18. 1
33.818.5 27.7+16.5 ALT*t n@trdxoPet+19. 2naBvexdiz0. 5 20. 8+8. 6
32.920. 6 38. 24‘2?“11329“& 8:@@'@ 34 O+2¥0“$ 38.. 1+2’Za°¢!’°

25. P g 5

86. ]

of abstinence HG%CMS 9 47. 146322%3 42. 93U16% 45. 6 25316%)
45.5 37.9 Heawpigay i nki ng day@is)m 30 pns(w%)to firstaiw)
dose (% 64.0 03.526. 5 +24. 8 6. 0
0o o 4 oy S 020, 5 RPRf22. 2 000y 1o s B2
Abstinence for°Piitays priofS 489Fir st dodbh(9 8. 32 E%y
6.0 8.1 7.0 -DGer@se. 1 - 10. B (BY1*tSel f - hxd6p)*gr oup 3 (1%)
attendance (%uppetkd. 7 13.0 9.0 10.5 12.0 7.4 11.0 13.3

6.1 Plus-m nug val ues are e A0 st and%r(q]o/ogew ati ooz

Dizziness 26 (13%)* 23(1 l%)*= 8 (4%)
Nasopharyngitis 25 (12%) 32 (15%) 24 (12%)
Injection site 23 (11%)* 18 (9%) 12 (6%)
pain

Upper 21 (10%) 15 (7%) 18 (9%)

respiratory tract

infection

* P <0.05 vs placebo. 1 P <0.05 vs Vivitrex 190 mg.

Note: Percentages are based on the number of patients in the ITT population

(dosed at least once). Fischer’s exact test used for association of treatment
15 by adverse event; pair-wise comparisons with 2x2 tables. '

Other adverse events, which occurred in less than 10% of subjects but more
frequently in the long-acting naltrexone subjects (P < 0.05) inc?luded the following:
abdominal pain, injection site induration, injection site pruritué. decreased libido, and

20  arthralgia.
The most common adverse events were nausea, headache, and fatigue.

Nausea was mild or moderate in approximately 95% of cases, the large majority of
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naltrexone 380 'mg patients, 2 naltrexone 190 mg patients, andj‘l high-volume
placebo patient. '
Mean AST and ALT levels, did not change signiﬁcantliy over the course of
20  treatment or with medication. Furthermore, long-acting naltrex’éone was not
associated with an increased rate of AST or ALT elevations alfove three times the
upper limit of normal.
Analyses of primary and secondary efficacy variables measured during the
6-month treatment period are listed in Table 3.
25



e
m ‘apew a1am syuaunsnlpe ou pue ‘sasodind
m 7)) ﬁu E:OG@FEMN«E .—O.w papnpout aue Am%% uﬁ@ﬂ%ﬂdOﬁ pue wc_v_ﬁwh—u ﬁﬁ%v_wfu mfu>2 Uoﬂmooamugmz aYy) dA0qe w:&:_.._—uv SQWI0OIN0 %._d—u:OOOm
AN x 7 (7] - 5 muU nn&_m _%_Hm.muwum_ooam sy @Omtg&ao MQA_wEE ﬁ:%.‘ mm@odﬂmue B1aquooH ay3 ‘(Sunjurip Aaeay) Jutodpus Arewnd ay) 10 910N
s m K m m O — UBWOADIGEYREIR@PUO pue :octomn% Tad syuld z< sL.Bm NSU, JOGPAS] PaIF192dS—WSIOYOI]Y pue 3SNQV [OYOOJY UO IINISU] [BUOKIEN 4
1 £) — nuu p— ra ﬁa_‘ .w@.lovl H: O V)OO %Fv .\.\. p =
o_BP_-0 Ocdgo -@ O ol = L O ' ©
Q= Wt 5 eIl .¢EB mwes ST e T35 <60 00 @ oews
Jo ©.— >N C S — OO = rA T VL TP = 4~ %&_QN.S\ =
emp_.rb tCO.J.chrmi@no d = b o 0L tm*_.
c =9 H o T 0D P O S \.m — > A %.m” HCO.8606T @ 8eW Japuag
. — - — — W S . A | "p) 1 U & . V)WY
PR ST RN i e (TS T =M o B 7 A7) A (PR RSOSSNSOV SRS
o w _ w m - o) mu Cgp0= P 2O R~ O | & @m% O+~ .£6¢ T S o grisng a|dweg jjeIonQ sAep juaunsqeuonN
ko — U™ 3= = = == U —_— N0 WO O tT T O = V) 9= = = W —
O =-0c o 1 O Cw VO D] OVF e pD—m O
R Al TR o el ) el L P RN L
— — —— — - . — -
—_—e3S5. . & oV @ S 0oL O 1T @ c 0 300 > o 3. oewsy
NS TR LB TSRS MBAITER 2 L kT
2T 00 O - ¢ T § Soculc S XPhpBEC Hh o~ 8I._.— & SEN Japusg
—_ S OO = 1 D O 2 = N’ > O
@t > - - m —_——— - H yA® w%@vm\lu m [N m uufl..wwﬂ.@&wd L
> ®© wCCO> 00T 0= OLN BT DO ~_ ECO0 0P BB ajdweg |le13n0 Bunjuup Aysiy,
At i Al =l - Y = A Nl Shdboll S Sauioon0 Alepuosas
MO\.m.O.mw.ﬁ_la mh MWO.I.D 3 o(gg o@m TP 0 - %&%_3.@ S ol
(7]  y— —_— N~ |- L (&) [7)]
S8 n 3G sl h 5 gt 2 F.@&#nb g O ON
~Vnoo T < . n@.w&ooVSHO,D_. Smm(ﬁﬁ. ‘P O g
r 083505 VRRET S0 o G gr R OGS d 5w Bupjuug u-pea
S5 0c 8z LR CE N L
1(Mm0 _S,b(\&woen mﬁm vmvme . w.mr_b.,% 6 gwn“eoz
N—r [ i I V) I . ) — .F _w - 0~ i NPF .%. . — -
0 O o_cg@ O ( . () DD Q. - .ﬂeocn
Q0BT O g wpmo% PS¢ “aig C5 PP %w G Eho BAL._ Cch " S0A | coueupsqyEioL oo
(&) — > e N 9 ) - C T N ~
S OS50 "Dk P B @VHdO‘ap.%t ey, = g
emmaw.e.,eubﬁo HoT 6 —m&aaoo D 6/ o0 B0E — O & Plewsd
—— CoScw n @ > S ¥ 1 O |d+c v Em IS X
) n o () ¢ 100002 O Elp o~ O O BOE @ c .S/ . & O8%EW 13puag)
5VC_ItVaJ+..E = LMSA .Q,&mmvﬂt- dmu..c/A‘N eam~— 4 O O
c r_lsevcn|.rwu @®© .IVJC\)..aanoﬁ..mmnﬂot )
O WBO_—0 TPEWISE . O S00 - — X D00 | O @0 .— .— L JedBr0 ajdweg |erQ Bupuuq Aresy
— aMD: — OO OC.EXRCTC OO0 O O O 0 PO £ XN OCT S o< awonny Aewil
DN S Ry B _—_odPpSe - o @D oS8 o oo d o ino id
OO R T w o= D and 1 %s6) OpEY PIBZER - pDamery 1 (10 %e6)oney prezey | uonendod |  ajqeuep uoneaynens
DA GO OO0 WP~ 0 H—o.— © OO 4 © O.— .4 +~ CcCunoS.—-a ©
—_—— e  ©>C adtom.ao/rrcn%n Pam-ad Woo L=
c C X O L 29K uDX [« 9 X 4
W s3wodIng Koed1]Jq AIepuooas pue K1ewLd JO SIsA[eUy "€ dqe],



occurring after 15.9% of 380 ng doses and 13.6% of 190
nmg doses, and after 17.6% of high-vol unme pl acebo

wo njosavizens and 9. 2% of | ow vol une pl acebo i njBCL/USIN85/009133
Seven patients discontinued2injections due to site
reactions: 4 naltrexone 380 ng patients, 2 naltrexone

190 nmy peldan ?tlem%agcd %ﬂlhoﬁ@%ﬂﬂ? nmr%ﬁ@ 98@1?\% 'e%lenced

Mean AST and l'evel s, did not change significantl
ov e RPRIFEMAIS L 525 %p repterradyatin inghe (e af hewe d@ahne than placebo-

Fur tréﬁwpa&l@msg q;z@f{p.gwe Notid RARAGn W2 ﬂi}%db%e%%st

with an incre rate of "AST or ALTeeatlon
§ hr &emen weatedtwith nalipsaond 380ing @f1 30, wisd showedih $8% greafer

O PRV AR yReaoBHRLYy B AR MACKARLES) FRRRN (L 4
Tab(R<0D0T p i eor&astﬁuvadig@@nmiffmhmweambsmmn Bfoinen

cac tio ) on Alcohol e _and
A St IR B Do 3 kO RR G R acl 7683
drinks p@Ver&la)palﬁ&mIS treated avitd rmlmexml m nfgmepomﬁan 7‘Vd\péaeer

or the. ry e 0i nt [ 1 he
1D raurisR iR e SEARR By B b pRtpagenS e=0.076)
confrae effensf nahgexsipel®0fnigeasam @t iptinbunctd for aRAEEIARY, who
outcorres rinki.n boye the N AAA-s ified, leve]. of
Or Ryt Rt ae R e et P e taR g Glecet ety cisine
for tha?)f/p&béﬁbt(hﬁmb (F30I0R0S AS witA3g0 R, aldmunstrma\sltmteexone
era atients treat Wi t o} actin
nal 1 9GR8 (5 éb@gﬁﬁd é&ﬂgwﬁﬁéﬂ’&e@%&aﬁ %PRB’%@W“ 603504
19reat er Tl&ﬁﬁdﬁérlp%aeﬁﬂbdtsﬁﬁlﬂcaﬁ& @fnallsl@ﬁngoaqibf telﬁl ﬁlgtlﬁé?l@@and
pl acebotreated patients (P<0 (Figure

red l?e@wbﬁirlr}lﬁm%%lﬁfymﬂvqnﬁ% fr?@vw@r@kgwgéaf@soweraﬂ szmie Patients
tr e Hadh bdhl BRbotal SosaRGIcSE= IT) eibelx%&)ed a9 Cﬁ'iéh@éweau@t.on

48% greater reduction in the rate of heavy i nkin
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di f faadenizetidnrcomppled cethe subigromp that was not abstinent (Table 3).
However, this latter finding must be interpreted cautiously in light of the small
sample size for the group with no lead-in drinking (n = 53). |
Consistent with observed reductions in heavy drinking, there was a 15%
30  reduction in GGT during the study compared to pretreatment ﬁ)r the overall sample.
Men treated with long-acting naltrexone had a 20% and 24% réduction in GGT for
the 380 mg and 190 mg groups, respectively, compared to 12% for placebo. No

difference from placebo was seen in the women.
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abstinent 4 days prior to first study dose and those with no lead in drinking

compared with the population overall.

25 To more comprehensively assess the effects of Vivitrexﬁ suspension, analyses
of the secondary endpoints were also performed using the predjeﬁned subpopulation
of subjects who had no lead-in drinking (abstinent during the 7 days immediately
prior to randomization) and a larger subpopulation of subjects iwho were abstinent
during the 4 days immediately prior to randomization. These sfubjects are most

30  analogous to subjects historically studied with oral naltrexone which generally

required minimum 3 to 5 days of abstinence prior to randomization.



This study enrolled a popul ati on of predom nantly

actively drinking patients, only 8. 3% of whom were
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during the trial was 7% in the nal trexone 380 ny
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st udy do e and those with no lead in drinking conpared
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qua non of alcoholism, and is both clinically meaningful and of public health

importance. Of the various measures of drinking behavior, heayy drinking shows the
20  highest correlation with negative life consequences such as imi)aired driving,
interpersonal problems, and injuries. Substantial reductions in i1eavy drinking, as
seen among men treated with naltrexone 380 mg, can be expec:ited to lead to
improvements in various areas of health and in the quality of lij'fe.
Over the last decade, studies of oral naltrexone have yiélded modest
25  evidence of efficacy, which may explain, in part, why naltrexohe has not been
commonly used in the clinical management of alcoholism. Thé effectiveness of oral
naltrexone may be undermined by patients stopping or skipping their doses.
~Therefore, the encouraging results from the present study using the long-acting 380

mg naltrexone formulation are likely to increase confidence among clinicians that a
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25  conducted to evaluate a medication for treatment of alcohol dependence, provide
evidence that long-acting injectable naltrexone is a safe and effective medication for
this indication, particularly among men. This formulation shodld be a valuable
addition to the treatments that are currently available for use m alcoholism
rehabilitation.
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naltrexone have generally evaluated subjects who have been abstinent for 3-5 days

over a 12-week treatment period. The corresponding endpointf and population; the
25 rate of relapse to heavy drinking at 12 weeks in subpopulation zof subjects in

ALK21-003 Phase III clinical study who were abstinent during the 4 days

immediately prior to randomization was therefore selected to c_f‘ompare to the results

of oral studies. |

In Hopkins (supra), a quantitative meta-analysis was undenakén, in which the oral
30  naltrexone versus placebo risk differences for the dichotomou§ outcome—relapse to

heavy drinking (yes or no)}—were obtained from applicable stﬁdies. Nine studies

were included. In the fixed effects model, the estimate of the q;ombined risk



conpari son of efficacy has not been studied, a
definitive conparison of efficacy between Vivitrex and
wmea@b/1erabi r exone cannot be nade. Nevert hel ess, PGAr/ugmesit09133
neta anal yses of the efficaty with oral naltrexone
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ni of em ol o presented at the Research
Soc?i??’?“? E%ﬁ‘gtf °§R§’%ﬁ%@3 Scientific Meeting,
ldf)/ar ch 25In tR@O&)hrame auilgs (Ugeh)) thehugboe) reRpsedd amigﬂdﬁllcing,
or a sem-quantitative conparison. C n
uoet SsATDUTEE P Fodip T EF PR AORE oGl thgfooe dierentce,

dl cFsaﬁwwaesaweemmwﬂtﬂ@&mwnmm Ak i Divedlg, oral naltrexone
yes/ n? The studies of oral naltrexone haye
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Thl §0F stadyl the reduction of the relapse rate odds ratio is [OR, (95% CID): 0.26,
(0.08,0.79)]. The odds of relapsing to heavy drinking of subjec,_ts treated with

25  Vivitrex suspension 380 mg decreased 74% relative to placebo?.



suggested a treatnent effect favoring oral naltrexone.

In ALK2 1-003, there were 56 subjects dosed (28
webasetnos3s 28 Vivitrex 380 ng) who were absti nertT/0820081009133

days prior to receiving stasly drug. At 12 weeks, the

rel apse rate was 11/28 (0.39) in the Vivitrex 380 ng

treatnment group conpared with 20/28 (0.71) in the

pl acebo g The risk dif inthis
Subdable SfCambsrisen of Resules l@ﬂ‘%ﬁ@?gmf{ﬁ% '%%Wstﬁﬁnahvﬁwf
i nt eyra;lalalt{&oﬁ)e% 0.58). The result with Vivitrex

suspensi on thus conpares favorably with the overall
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r ander 2 sk oife A4R2 1 08 audysp qeerdet in GOSKB PR Y OSSRV vit r ex
suspension 380 ng significantly decreased the rel apse

5 at Baki ARmI-Qladtitadi &%pﬁhﬁﬁ?ﬁﬁhésgg nﬁe?a'i%agsls theQffrRacy of
[0.33, 0.92]). Bouza, et al, su report t he

r edYatiirgmsuspensing corapasgsdavaralewi O&ah@a #eX9B¢-a anal ysi s
of short termstudies (<12 weeks) in terns of the odds
r at IEQa[LIQe?‘; (95% Cl): 0.62, (0.52,0.75)]. This analysis
i ndi cated that the odds of relapsing to heavy drinking
i n diffjceefilongrAsting igeiab hwmxoﬂmﬂ(@w*ﬁ“ﬁﬂdfﬂ"r eased 38%

el ati
lgr evi ou ‘icylgedg‘ssgér%l? ggfé‘%gsgm%g&"{gﬁllg app |ca§1% gLAbNTX "
in hteéthAtlmiqwﬂ@)BOfsltfg®0E)hrepat®dt§mﬁhmlp0bbl deh@dm:leapse

rate %%dr §t24 Qwéeﬁ é@en&ﬁ%éﬁ%élm@ lp%@ébo(cgmgéé)e% esgut%é ]evaluated

The o relapsin eavy
t r e @tessalfetyi and efﬁcac}t crfdx\-NU” Ape pslb'kamd&&ﬁ)lcngphémmwmmdulm%

relative.to placebo. Tabl e ul t
g T T R P
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d d
ot Rt PBe iR AERAPT SEhe o PRBLEREOR (SHENDA, seo
met yofpiclly $6ka). Qdlewad dsbessedyusi@f SF-36v2.0 (see War:e infra).

Results: Baseline SF-36 Mental Component Scores (MCS). were 38.7, 40.3, and

40.6 for the 380mg, 190mg, and placebo groups, respectively (signiﬁcantly lower than
20  US population norms. Following treatment, MCS increased by 7.9, 6.2, 6.0, in the
380mg, 190mg, and placebo groups. The change from baselinp was significant for all
treatment groups (P<0.001) and was greater with 380mg vs. pléacebo (P<0.05).
Improvements correlated positively with reduction in alcohol c::onsumption. Physical
Component Scores (normal at baseline for all groups) did not g:hange with treatment.
25 Conclusion: A large sample of alcohol-dependent patients demonstrated deficits in

mental health-related QoL, which improved significantly with ;treatment for alcohol



Vi vitrex suspension conpares favorably with oral
nal trexone. Exanple 4 Effect of Long-Acting |Injectable
woadosnewene on Quality of Life Objective: AsSsSeBST/URB®05/009133
effect of |long-acting injecpabl e naltrexone (LA-NTX)
on health-related quality of [ife (QoL) in patients
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pol Yercgreaies ﬂi*ﬁndfeé%l}ﬂﬁéWéh th%ﬁ‘ﬂ@k‘mrw}’ éfkmerrul ation of
nal trexone given nonthly. DSM 1V al cohol - dependent
patients (N=624) were random zed to 6 nonthly
i nj &saplas of LA-NTX 380 ngy, LA-NTX 190ng, or pl acebo
kn k i | S j t (BRENDA, see
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nent al heal t h-rel atedg&aL whi ch i nproved :
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psy
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(N=60) showed significant reduction in percent heavy drinkiné days (P<.01). Once-

monthly injections of LA-NTX were well tolerated.

25 Conclusions: Reduction in alcohol intake observed with LA-Nh‘X and BRENDA
during a 24-week double-blind study were durable and maintaiﬁned during a 1-year
open-label extension study.

The patent and scientific literature referred to herein establishes the
knowledge that is available to those with skill in the art. All anited States patents

30  and published or unpublished United States patent applications% cited herein are
incorporated by reference. All published foreign patents and pfatent applications

cited herein are hereby incorporated by reference. All other pdblished references,



i ntramuscul ar formnul ati on of nal trexone. DSM |V
al cohol - dependent patients (N=624) were random zed to
w®2008mét53y i nj ections of LA-NTX 380nmg, LAN TX BOODUSR000609133
pl acebo i n conbi nati on w t B0 psychosoci al support
(BRENDA, Vol picelli et al., Conbining nmedication and
pshychosoci al treatnentsfor additions: the BRENDA
applaedmtents N%Wlu\fé}*iﬂ%s an-ﬁrkgleﬁﬁd lft%ﬁ]xrep died ﬁerel%Q%I-ﬁereb?]h{@oFHorated
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t he depatrtmgsfrqmntlstsm of Nelm\@&t)qn dubempased by the dppendgd claims.
dri nki ng days was simlar in the base study (22.7%
and the extension (19.6% study (P=NS). Patients
treated with BRENDA and pl acebo injections who were
switched to 380ng in the extension (N=60) showed
significant reduction in percent heavy drinking days
(P<.01). Oncenonthly injections of LA-NTX were well
tol erated. Concl usions: Reduction in al cohol intake
observed with LA-NTX and BRENDA during a 24-week
doubl e-blind study were durable and mai ntai ned during
a l-year open-|abel extension study. The patent and
scientific literature referred to herein establishes
the know edge that is available to those with skill in
the art. Al United States patents and published or
unpubl i shed United States patent applications cited
herein are incorporated by reference. Al published
foreign patents and patent applications cited herein
are hereby incorporated by reference. Al other
publ i shed references, docunents, manuscripts and
scientific Ilterature cited hereln are hereby
i ncorporated by reference. Wiile this invention has
been particularly shown and described with references
to preferred enbodi nents thereof, it will be
understood by those skilled in the art that various
changes in formand details may be made therein
wi t hout



departing fromthe scope of the invention enconpassed

by the appended clains. CLAIMS What is clained is: 1. A
waoredoRoar7§0r treating an individual in need of PCT/US2005/009133

nal trexone conprising the step of parenterally

adm nistering a long acting formul ati on conpri sing

nal trexone to the individual wherein the serum AUC of

naltrexone is at | east about two tines, preferably at

| east about three tinmes, noggapueferably about 3.3

times greater than that achieved by 50 ng/day oral

admi ni st Waetisplaimed in et hod of treating an individual

in need of naltrexone conprising adm nistering a | ong

actiyng f t

160 and. ST bRl N B A e p R g o

mg of nadfpassuteraly a@muﬁstmtgwddngﬁctmg &amilagoragpmprising

Bndl vi dur?elltré)[&ngﬁ)q e l%%lv%ldlt\{’l%%?ﬂ%e%g rA@C r6?naltrexom3 is at least

adm ni stering naltrexone

co- adm nalxmenwongneal wefebly at teastrabout ahrw tamaL mgtecpréfamblyabout

under gon Icoho abst j nen n ree d

as five ggy’ ©s Erreatgr %) hﬁwe 'r?g\Vth [;)?m %Yapm lna I'S “rl%ltfalﬂgﬂ

4. The net hod of claim3 wherein the naltrexone is

adni2ni st Anﬁeihddrbfarehtmggmamﬁﬁn@l froeedl bﬁﬁailtmxm‘@mm;irising g

nal t rexon i ncreas

to occur ?CEWE'éfCHFg gf"% ﬁ%tfngcf?)m i I %g?sﬁ CaAP] l%?ﬁ %%glabom

10n need of0 4hal2u0 erpTAalGOXaE 0B abYt FITH BbSIt €80 MQ ofindlEX@ne.
acting fornulation conprising naltrexone, i'n the
absence of co-adm ni ster.ing,al cohol 21itran ‘i ndi vj dual

whohas fidrethasaisreating anripdtyidyal SHised f 1Al XORHFUPrELGs,

such as Sdrfﬁﬁns@ﬁﬁ%nalﬁéﬂo% if ﬂletabﬁnéb%ﬁcb@!ﬂﬂﬁsterm alcohol, to an
adm ni stration A nmethod of treating an:in i vi dual

in need BFivifipl Veokasaotypieras Hephatrhstiteapewithig thieq Gy such

acting foyme gl gnoﬁemydameagnmhﬁmameﬁ in a dosage
bet ween about ng to about 480 ng nal trexone every

four weeks for a period of about 24 weeks or npre
Wherei n Themethed of daim 3 whesein de nakisgonsrinadnipisteredyinptong

Wit hin fh&@? Yr@ulat?cﬁn(:&ﬁ@ﬁﬂyl‘%hmr&ofi@n days, before said

adm ni stra aim1 wherein the
| ong acting formul ati on rel eases
5. A method of increasing the days prior to occurrence of* alcohol consumption

in an individual in need of naltrexone comprising admlplstermg a long acting
formulation comprising naltrexone, in the absence of cé-administering
20 alcohol, to an individual who has not abstained from al@:ohol within three

days, such as five days, prior to the naltrexone administration.

6. A method of treating an individual in need of naltrexoﬂe comprising
administering a long acting formulation comprising nalitrexone in a dosage
between about 160 mg to about 480 mg naltrexone evefy four weeks for a
25 period of about 24 weeks or more wherein the individujal has not used oral
naltrexone within five days, such as within ten days, béfore said

administration.



nal trexone for a period of at |east two weeks. 8. The
met hod of claim 1 wherein the |ong acting fornul ation

wo edosasess nal trexone for a period of about fourCTesi85/009133
9. The method of claim1l wizrein the [ ong acting
fornmulation is adm nistered in a dose of at |east
about 160 ng of naltrexone. 10. The nethod of claiml
wherei n in
 ddse bormeRbE AT SRt bR L RERE |
The net hnaitrmncfoaamm@i wﬂaeleesttwctWeeklsong acting
formulation is admnistered in a dose of about 190 rrg

of nalt r one t ho

I ong' act tg?%céﬁ"i"gl §e"égﬁ1??ﬂgsat°§?g2%8mmréonar8 %Ses
bet ween ﬁdl@&&on@ﬂo@a@&@b&c&ﬁbm fair weekst r exone. 13. The
nmet hod of cIaiml wherein the | ong actingforrmlation
IS adm nj sterﬁ a dose aof about

o1 B oo mathod ol iAo WD e achine (oBY Gyap ie Admpisieged

acting fpraadsebf R rabtabad 0 nglothadeyer a period of
about 24 week period or |onger. 15. The nethod of

claim1 further conprising a second adm nistration of

a | dRg afhe methedbofalain: I WieTein Hsrong asinsierpylatiose adppinistered

| east abpufdofe BWSen MBH&T180 akd Y403he bEdktexaout 14 days,
nore preferably at | east about 2%[ days, such as about

28 days, after the first admnistration. 16. The
met Hdd oTheingthed afsclaimeOavheraihthe dang apting forep lation;ingfdministered

ibor mul at j.anydss ‘%Qﬁ‘tl?gt“"%é“mﬁe‘?{‘iﬂol ar to the first long

actlngforrm £ on d of claim15 wherein
the second long acting fornulation is the sane as the
firde. | ofibe lacthochgf dlamniutvizréio thel@ng afting fopnhladonos adriaistared

L uher ei {405 bOSLY] Ul b 3nlg AULHSHRLnET |t ed by
ea

al cohol d‘ep dency, such as a rinker:. .19. The
nmet hod of claim1l V\,her ein the individual does not
recasve ahe inathdd of claimal wittesia tieflonpedctingfoanelatiGlis adthimistered

nmet hod of trexone is adm ni stered
by i nj ec{"iao‘ikf’ %M%O mgOfn trexofie.

15 14.  The method of claim 1 wherein the long acting forrnulei;tion is administered

over a period of about 24 week period or longer.

15.  The method of claim 1 further comprising a second administration of a long
acting formulation comprising naltrexone at least about; 7 days, preferably at
least about 14 days, more preferably at least about 21 diays, such as about 28

20 days, after the first administration.

16.  The method of claim 15 wherein the second long acting formulation is

shbstantially similar to the first long acting formulation.

17.  The method of claim 15 wherein the second long acting formulation is the

same as the first long acting formulation.



as intranuscul arly or subcutaneously. 21. The net hod

of claim1l wherein the long acting fornul ati on
w@eowpnoges a pol yl acti de pol ymer or a poly | ack@Tusmbsio09133

pol ymer. 22. The method of 38l aim 1 wherein the | ong

acting fornmul ati on conprises a

pol yl acti de-co-gl ycol i de polyner, such as a pol yner

whi qfg, POTRERMEMEd BF amnelcwhésmw Mhd&ﬁ i¥dn 1h(§a§lﬁal]aﬁgctgg)gy

dal t ons. . The net hod claim11 wherein:the

nal tr exoh'éoh%d?nee@e@ﬁi, speh élsﬁée@‘bfrﬁkym&‘tftl ng formul ation

at a concentration of about 35 % by weight. 24. The

use gf n i

For ol at 1 PSR Gl £ pFBR MR iy Abehol RO PA 1R oa

pr ecedi ndoselofinatzexo®. A nethod for treating an

i ndi vi dual in need of naltrexone conprising

dm i st Cct nul at |

3ol Pesontt PeBafee G e one < BuRREREpY ebion, such

conconi t anintrpsyschledy o sabcutaneadsiye nt of the i ndi vi dual .

21.  The method of claim 1 wherein the long acting formulation comprises a

polylactide polymer or a poly lactic acid polymer.

22.  The method of claim 1 wherein the long acting formulaftion comprises a
10 polylactide-co-glycolide polymer, such as a polymer which possesses a

molecular weight of at least 100,000 daltons.

23.  The method of claim 1 wherein the naltrexone is preserjt in the long acting

formulation at a concentration of about 35 % by weighf.

24.  The use of naltrexone in the manufacture of a long actiﬁg formulation for use
15 in the methods of any one of the preceding claims.
25. A method for treating an individual in need of naltrexofle comprising

administering a long acting formulation comprising nal}rexone to the
individual in the absence of concomitant psychosocial tZreatment of the

individual.



