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BACKGROUND OF THE | NVENTI ON Al cohol dependence is a
chronic disorder that results froma variety of
genetic, psychol ogical and énvironnental factors.
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The inventions described herein arose from unexpected: discoveries made
20  during clinical trials with a long acting formulation of naltrexozne. 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, moi‘e preferably about
25 3.3 times greater over the course of the month than that achievfed 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 formulationi in a dose comprising
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DESCFQF"F‘EI‘W byrirgatmeqy/gnoun anyd gender. As an example, at day 100, the

25  mean number of cumulative heavy drinking days for the overall 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%for each treatment

group, overall and by gender. Asterisks represent interquartileg range (25%, 75%).
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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 da)fs of commencing
30 therapy.
As such, the inventions also include a method of treatin:g an individual in

need of naltrexone comprising administering a long acting formulation in a dose
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25 The invention includes a preferred method for manufacturmg extended

release devices, wherein the resulting device contains a m1xtur9 of the described
polymorphic forms.
Polymer solution can be formed by dissolving a poly(la@ctide)-co-glycolide
polymer, such as a 75:25 DL PLGA (poly(lactide)-co-glycolid':e) 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 possessiing a molecular

weight of at least about 100,000 daltons. A naltrexone solutiofl can be formed by
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examples below, the degree of dryness (as measured, for exam_p!e, 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 lefEaSt about 8, 16, 24 or
30 40 hours of drying. For example, it can be advantageous to selzect a drying time of at
least about 8, 16, 24 or 40 hours where drying is 40%, 70%, 95:% or 100% complete
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In the final harvest step, the microparticles were transférred into a sterile
container and stored in a freezer at -20°C until filling into vials. Preferably, the
stored microparticles were sieved through a 150 micron screento remove any

30  oversized material prior to filling into vials.
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abstmence self—reported abstinence for the 7-day period prior to first injection,

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 maxim'ius. Injections were

prepared and administered by individuals who were not involv:ed in any of the
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proc exgtgnded-release pharmaceuticals. Following injection, naltrexone on the surface

25  of the microspheres is released, yielding peak concentrations vynthm three days.
Thereafter, by a combination of diffusion an_d erosion, naltrexoine is further
released for greater than 30 days.

Definition of Qutcomes. The primary efficacy endpoint: was the event rate
of heavy drinking over the 24 wecks of treatment. The deﬁniti(:f_)n of heavy drinking

30 (25 drinks per day for men and >4 drinks per day for women) lS consistent with
that used in previous trials of oral naltrexone. Secondary endpéints included the

event rate of “risky” drinking (>2 drinks per day for men and >1 drink per day for
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were those representing the treatment effect of 190 ng relatlvq 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 betwcén 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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medi cation. Analyses of the primary 30 endpoint were
perfornmed by gender and for each of the other
predefined stratification variables. Retention rates
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exam ne treatnment group differences. RESULTS 624
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Patients were predominantly male (68%) and Caucasiaﬁ (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 patients had a goal of total

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

were similar (Table 1).
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occurring in 10% or:nore of. patients Long-acting
Long-acti ng nal trexone naltrexone Adver se Event, 380
#§ 1dabled. Advarsepysnts deringdieatprat PosTingNe JPO pr-mate oepfients

Nausea 70 (34%*t 53 (25%4® '“25‘ 119 °,"gr%é‘éi‘aache 46 (22%

33(169) . 34(162@ve,se&as..ugu@su4§“(21%l 179 . sedbd 1-/0)

| nsomi a 28( 14883 7( 1399 o2B€sL2%)  (N=210) . (N=209)
Nausea 70 (34%)*t 53 (25%)* : 23 (11%)
Headache 46 (22%) 33 (16%) : 34 (16%)
Fatigue 42 21%)* 35(17%) 23 (11%)
Insomnia 28 (14%) 27 (13%) 25(12%)
Vomiting 28 (14%)* 22 (11%) 12 (6%)
Decreased 26 (13%)*t 12 (6%)* | 3(1%)
appetite
Diarrhea 26 (13%) 23 (11%) : 18 (9%)
Dizziness 26 (13%)* 23 (11%)* 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. } P <0.05 vs Vivitrex 190 mg.

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

(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 pmritué. 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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20 treatment or with medication. Furthermore, long-acting naltrexpne was not
associated with an increased rate of AST or ALT elevations abfove 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.
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y m ppRroximateina-2§% greater reduction in the rate of heavy drinking than placebo-
treated patients (P<0.025) (Figure 1). The reduction in heavy d:rinking was greatest

5 in men treated with naltrexone 380 mg (n=138), who showed a 48% greater
reduction in the rate of heavy drinking than placebo-treated pa:iients (n=143)
(P<0.001). In contrast, no significant differences were observe%i between women
treated with naltrexone 380 mg (n=67) and those receiving plaé:ebo (n=66).
Overall, patients treated with naltrexone 190 mg report::ed a 17% greater

10  reduction in the rate of heavy drinking than placebo-treated patients (P=0.076).
The effect of naltrexone 190 mg was more pronounced for meﬁ (n=142), who
experienced approximately a 25% greater reduction in the rateiof heavy drinking
than placebo (n=143) (P=0.020). As with 380 mg, women treag_:ed with naltrexone
i90 mg (n=68) showed no significant difference from placebo Eﬁ(n=66).

15 The other predefined stratification variables—goal of té?tal abstinence and
lead-in drinking—also influenced heavy drinking in the overali sample. Patients
who had a goal of total abstinence (n = 270) experienced a 39% greater reduction
in heavy drinking relative to patients who did not (n=354), and those who were
abstinent during the week prior to treatment (n=53) had a 76%% greater reduction in

20  heavy drinking compared to those who drank during that weeké (n=1571). With
respect to medication effects, the relative reduction in heavy dr;inking associated
with the 380mg and the 190mg dose compared to placebo was %isimilar whether or
not participants had a goal of total abstinence as shown in Tabl:e 3. In contrast, the
effect of treatment with the 380 mg dose and the 190mg dose felative to the

25 placebo dose was most pronounced in the subgroup that was abstment at
randomization compared to the subgroup that was not abstment (Table 3)
However, this latter finding must be interpreted cautiously in l!ght 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 f:or 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‘V; for placebo. No

difference from placebo was seen in the women.
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with Vlvrtrex suspension 190 mg and 380 mg in the subgroups of subjects who were

abstinent 4 days prior to first study dose and those with no leaq in drinking
compared with the population overall.

25 To more comprehensively assess the effects of Vivitre)é 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 fwhich generally

required minimum 3 to 5 days of abstinence prior to randomization.
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ef f ednterpsasnnal psabdams, and injuries. Substantlal reductions in heavy drinking, as

seen among men treated with naltrexone 380 mg, can be expeqted to lead to
improvements in various areas of health and in the quality of life.
Over the last decade, studies of oral naltrexone have yic:alded modest
25  evidence of efficacy, which may explain, in part, why naltrexofne has not been
commonly used in the clinical management of alcoholism. Thei effectiveness of oral
naltrexone may be undermined by patients stopping or skippinfjg their doses.
~Therefore, the encouraging results from the present study using the long-acting 380

mg naltrexone formulation are likely to increase confidence axﬁong clinicians that a
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In summary, the results from this trial, one of the largeét studies ever

25  conducted to evaluate a medication for treatment of alcohol debendence, provide
evidence that long-acting injectable naltrexone is a safe and efi'ective medication for
this indication, particularly among men. This formulation shouild be a valuable
addition to the treatments that are currently available for use m alcoholism
rehabilitation.
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15 abstinence. Inportantly, naltrexone injections were
well tolerated, few serious adverse events were
reported, and there was no evidence of hepatotoxicity.
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In Hopkins (supra), a quantitative meta-analysis was undertaké;n, in which the oral
30  naltrexone versus placebo risk differences for the dichotomous outcome—relapse to
heavy drinking (yes or no)—were obtained from applicable stlidies. Nine studies

were included. In the fixed effects model, the estimate of the cfombined risk
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380mg, 190mg, and placebo groups. The change from baseline was significant for all

treatment groups (P<0.001) and was greater with 380mg vs. pliacebo (P<0.05).

Improvements correlated positively with reduction in alcohol consumption. Physical

Component Scores (normal at baseline for all groups) did not c:ihange with treatment.
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Conclusion: A large sample of alcohol-dependent patients demonstrated deficits in

mental health-related QoL, which improved significantly with ;treatment for alcohol
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with tliaeI b%é)ehsgxldy &%pﬁ/} ‘%&‘J“ {€ extension (19.6%) study (P——NS) Patients treated
with BRENDA and placebo injections who were switched to 380mg in the extension

(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-N;TX and BRENDA
during a 24-week double-blind study were durable and maintained 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 U::nited States patents
30 and published or unpublished United States patent application§ cited herein are
incorporated by reference. All published foreign patents and pfatent applications

cited herein are hereby incorporated by reference. All other pq:blished references,
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| nprovenents correl ated positively with reduction in
al cohol consunption. Physical Conponent Scores
(normal at baseline for all groups) did not change
with treatnment. 25 Conclusion: A |arge sanple of

al cohol - dependent patients denonstrated deficits in
mental health-related QoL, which inproved
significantly with treatnment for al cohol WO

2005/ 107753 PCT/ US2005/ 009133 29 dependence. LA-NTX
pl us psychosoci al therapy showed i nprovenents in QoL
that were greater than treatnment with psychosoci a
therapy alone. Exanple 5 5 Durability of Effect of
Lone-acting Injectable Naltrexone Cbjective: To assess
the durability of effect and tolerability

of -l ong-acting injectable naltrexone (LA-NTX) in a

| -year extension study in patients with al coho
dependence. Methods: A 24-week, nmulticenter,
doubl e- bl i nd, placebo-controlled study evaluated the
safety and efficacy of LA-NTX, a polylactide
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were random zed to 6 nonthly injections of LA-NTX
380ny, LAN-TX 190ng, or placebo in conbination with
psychosoci al support (BRENDA, Volpicelli et al.
Combi ni ng nedi cati on and psychhosocial treatnents for
additions: the BRENDA approach. New York: The

Quil ford Press; 2001). 61% of patients 15 conpl eted

t he study, of whom 85% (N=332) enrolled in a 1-year
open-| abel extension. Alcohol intake was recorded in
t he base and extension studies by the



Ti el i ne Fol | owback nmethod (Ware et al., How to score
version 2 of the SF-36(r), Lincoln RI: QualityMetric
I ncorprated; 2000). Results: Patients random zed to
380ny in the base study continued to receive 380ng 20
in the extension study (N=115). Mean percent heavy
drinking days was simlar in the base study (22.7%
and the extension (19.6% study (P=NS). Patients
treated w th BRENDA and pl acebo injections who were
switched to 380ng in the edtlensi on (N=60) showed
significant reduction in percent heavy drinking days
(P<.0l). Once- nmonthly injections of LA-NTX were well
tol erated. 25 Conclusions: Reduction in alcohol intake
observed with LA-NTX and BHENDA during a 24-week
doubl e-bli nd study were durable and mai ntai ned during
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naltrexone 1is at |east about two tines, preferably at

ot TR O B o

admi ni dase af atwat 190 mg of naltrexone.

5. The use of claim 1 or claim 2, wherein the long acting formulation is
administered in a dose between about 310 and 480 mg of naltrexone,

preferably in a dose of about 380 mg of naltrexone.

6. The use of any one of claims 1-5 wherein the long acting formulation is

administered over a period of about 24 week period or longer.

7. The use of any one of claims 1-6 further comprising a second administration

of a long acting formulation comprising naltrexone at least about 7 days,



2. The use of claim1l1, wherein the [ ong acting
formul ati on rel eases naltrexone for a period of at

| east two weeks, preferably for a period of about four
weeks. 3. The use of claim1l or claim2, wherein the
long acting formulation is admnistered in a dose of
at | east about 160 ng of naltrexone, preferably in a
dose between about 160 and 3246 ng of naltrexone. 4.
The use of claim3, wherein the long acting

formul at i iIs admnistered in a dose of about 190 ny

of nal tRERERY, atdeastahout, Uhdays, mergipratarably ableast #baut 21 days, such
wher ei NystaB6ud BBy AGHRENG s adm nistered

in a dos?él betweez outeg% %ﬁéggg()drrg of nal trexone,
preferably in a dose of about 380 ng of nal trexone. 6.
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14.  The use of any one of claims 1-13, wherein the naltrexone is present in the

long acting formulations at a concentration of about 35% by weight.

15. The use of a naltrexone in the manufacture of a medicament wherein said

medicament is administered as a long acting formulation in a dose comprising
between agout 160 and 240 mg of naltrexone or about 310 to about 480 mg of

naltrexone.



15. The use of a naltrexone in the manufacture of a

medi canent wherein said nedicanent is adm nistered as
a long acting forrmulation in a dose conprising

bet ween agout 160 and 240 ng of naltrexone or about

310 to about 480 ng of naltrexone. 33 16. The use of

a naltrexone in the manufacturge of a nedi canent

wherein said nmedicanment i 3;dnmnistered in the

absence of co-adm nistering alcohol, to an i ndividua
who has_not undergone al cohol abstinence within three
dals, sthersegfa ﬂalgréxmy% thegpany factuge efipamedieAmens whereingpid
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occur r AN e pYSa PEEHEIthAMUBIEBn i n an i ndi vidual in
need of naltrexone wherein said nmedicanent is a |ong
acting fornmul ation conprising naltrexone,

adhi- ni skheruselof ¢lainh £6, athsesiie the sredicomantris alangactingformulation
al cohol i.ndi vi dual who has not abstained from
aIcohofmg#ﬁﬁggn%ﬁgggmbays, such as five days, prior

to adm nistration. 19. The use of naltrexone in the

facture o medi cament erein said nedicanent,
el P e B e PR R It 2 At o Bigesing the
adm ni dags Hiébr tb BeurAGATRIBRENRRSUniYMRH tin APRdEduaPin need of
about 480 ng nal trexone every four weeks for a period

of abowgltExoRgwhereiysaidupedicamientsis A lengactipgfopmylation epsmprising
not u : Rigal ' .

Nt hi 0 TReRER, ol EXO RIS of Y S terir po o an
met hod individualtwhexdos @of abstained fmmuflechblwishiofthrae days, such as five
medi caragnst ;iorrt tahezi\t.itnagi an individual in need of

nal t r exone PP A Y Medi canent is a | ong acting
formul ati on conprising naltrexone admi nistered to the

in ivh&,al in the absence of_ concgmtant psychosocia

t ridat he usg of nalirexqpe in; themanufacture of a medicament wherein said

medicament is a long acting formulation comprising naltrexone administered

ey

in a dosage between about 160 mg to about 480 mg naltrexone every four
weeks for a period of about 24 weeks or more wherein the individual has not
used oral naltrexone within five days, such as within ten days, before said

administration.

20.  The method of naltrexone in the manufacture of a medicament for treating an
individual in need of naltrexone wherein said medicament is a long acting
formulation comprising naltrexone administered to the individual in the

absence of concomitant psychosocial treatment of the individual.



