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METHOD FOR NON-TOXIC TREATMENT FOR BRUG
WITHDRAWAL

BACKGROUND
B001] The disclosure relates to the treatment of drug withdrawal symptoms

B062]  Withdrawal from drug dependence 1s characterized by dramatic and traumatic

symptoms, including sweating, racing heart, palpttations, muscle tension, tightness in the

e

chest, difficuity breathing, tremor, nausea, vomiting, diarrhea, grand mal seizures, heart
attacks, strokes, hallucinations and delirium tremens (DTs). Nuwmercus treatinents have been

developed in atiempis o ameliorate such symptoms,

180831 Ibogaine has been used as a botanical preparation from the root bark of thoga
tabernathe for over 100 vears both as a crude preparation and as semisvnthetic ibogaine,
which was marketed in France until about 1970, Observations in the 197075 suggested that
thogaine in higher doses was useful as a treatment for addiction. The use of ibogaine as a

treatment for addiction was controversial because higher doses caused hallucinations and, in

spite of many anecdotal reports of siriking efficacy. ne douable-blind, placebo-controlied trials

supporied the efficacy of ibogaine as a treatment for withdrawal or addiction.

{6004}  US Patent No. 6,348,456 discloses highly puriiied nonbogaine and teaches that it

=,
o

should be provided at dosages from about 0.01 to about 100 mg per kg body weight per day.

[6605] More recently, the pharmacokinetics and metabolism of ibogaine was evaluated and
it was found that the psychotomimetic effects correlated with blood levels of ibogaine, while
the anti-addictive cifects correlated with blood leveis of noribogaine, the only metabolitc of

ihogaine found in humans, dogs. rats and monkeys. These experiments were tollowed up

with animal studies of noribogaine in various addiction models, which demonstrated that
noribogaine signiticantly reduced drug-seeking behavior and had no activity in an evaluation

f psychotomimetic effects in an animal model. Noribogaine is now being developed as a

[o34

I

treatment for the svmptoms of drug addiction and has shown to be effective in animal models

of addiction to alcohol, cocaine and opiate dependence

[B806]  During pre-clinical toxicity studies in various animal species. it was found that high
doses ot northogaine can cause convulsions and other UNS-related clinncal signs. respiratory

arrest and death. Given the signs of efficacy that noribogaine has shown, there s a need for @

Y
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o

methad to administer noribogaine in dosages that provide efficacy without leading to an

o

e

significant deleterious clinical signs.

SUMMARY

10067 The disclosure provides a method to adnunister noribogaine o a human patient

ficant

having drug addiction in dosages that provide efficacy without leading 1o any
deleterious clinical signs. Such dosages provide maximum serum concentrations (Cpad of
noribogaine of less than about 2000 ng/mL, while maintaining efficacious average

noribogaine serum levels of hetween about 100-2000 ng/ml (AUC/T).

[0068]  One embodiment of disclosure provides a method for reating withdrawal symptoms
i & patient sulfering from withdrawal from addiction 1o a substance comprising
administering to the patient a dosage of noribogaine that provides a Cy, ol noribogaine of

less than about 1980 ng/mL serum and an average AUC/24 hr of about 1,100 ng/m

[0609]  Also provided, in one embodiment, is a method for reating withdrawal symptoms in

¥

a patient suffering from withdrawal from addiction to a substance comprising administering

to the patient a dosage of noribogaine that provides a Cpa of noribogaine of less than about

Vs

FOO0 ng/ml.

o

1800 ng/mL serum and an AUC/24 hr of about

¥

[B010]  Also provided. in one embodiment, is a method for treating withdrawal svmptoms in

a patient suffering from withdrawal from addiction 0 a substance comprising administering
o the patient a dosage of noribogaine that provides a Cyy of noribogaine of less than about

<R

1620 ng/mL serwm and an AUC/24 hr of about 900 ng/ml.

{0011 Also provided, in one embodiment, ts & method for treating withdrawal symptoms in

a patient sulfering from withdrawal from addiction to a substance comprising administering

P oy - b iy e VRN P ' . i b isrrestves ond Fisete Fhiengr rakeoaa
ter the patient a dosage of nortbogaine that provides a Cy, of noribozaine ol less than about

‘1"‘141

14440 ng/mi. setum and an AUC/24 hr of about 800 ng/mi..

a patient suffering from withdrawa! from addiction to a substance comprising administering

to the patient a dosage of noribogaine that provides a i of noribogaine of less than about

1260 ng/mL serum and an AUC/24 hr of about 700 ng,f‘m i

NI
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[8813]  Also provided, in une embodiment, is 2 method for weating withdrawal symptoms in
a patient suffering from withdrawal from addiction to a substance comprising adminisiering
0 the patient a dosage of nortbogaine that provides a Cpy of noribogaine of less than about

¥
Lot

1460 ng/mb serum and an AUC/24 hr of from about 600 ng/ml.

[0014]  Also provided, in one embodiment. is a method for treating withdrawal svmptoms in

a patient suffering from withdrawal from addiction to a substance comprising administering

g

iune that provides a Cy. of noribogaine of less than about

to the patient a dosage of noribog

900 ng/mb serum and an AUC/24 hr of about 500 ng/ml..

[0815]  Also provided, in one embodiment, is a method for treating withdrawal symptoms in

a patient suffering from withdrawal from addiction to a substance comprising administering

to the patient a dosage of noribogaine that provides a Cyy of noribogaine of less than about

720 ng/mb serum and an AUC/24 hr of about 400 ng/ml.

{0816} Alsc provided. in one embodiment, is a method for reating withdrawal symploms in
a patient sutfering from withdrawal from addiction to a substance comprising administering
to the patient a dosage of nortbogaine that provides a Cp of noribogaine of less than about

549 ng/ml. serum and an AUC/24 hr of about 300 ng/mlb.

h e

{8817}  Also provided, in one embodiment, is a method for treating withdrawal symptoms in
a patient suffering from withdrawal from addiction to a substance comprising administering
to the patient a dosage of noribogaine that provides a Cy,, of noribogaine of less than about

360 ng/mb serum and an AUC/24 hr of about 200 ng/ml.

{6018]  Also provided, in one embodiment, is a method for treating withdrawal symptoms in
a patient suffering from withdrawal from addiction to a substance comprising administering

£

to the patient a dosage of noribogaine that provides a Cpay of noribogaine of less than about

T8O ng/ml serom and an AUC/24 hr of about 100 ng/mL.

H0819]  Also provided. in one embodiment. is a method for treating withdrawal symptoms in
a patient suffering from withdrawal from addiction to a substance comprising administering

1o the patient a dosage of noribogaine from about 100 mg to about 600 mg at intervals of

about 24 hours.
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HHIZE]  In some embodiments, the patient is administered a dosage of noritbogaine fron:

about 100 mg to about 300 mg at intervals of about 24 hours. In some embodiments, the

patient is administered a dosage of noribogaine rom about 100 myg to about 400 m

intervals of about 24 hours. In some embodiments, the patient is administered a dosage of

rervals of about 24 hours. In some

,..)

noribogaine from about 100 mg to about 300 mg at i

mbodiments, the patient is administered a dosage of noribogaine from about 100 mg to

ahout 200 mg at intervals of about 24 hours.

{0021 Also provided. 1n one embodiment.
a patient suffering from withdrawal from addiction to a substance comprising administering
to the patient a dosage of noribogaine trom about 200 mg to about 600 my at intervals of

abour 24 hours.

§{3{}22§ in some embodiments, the patient is administered a dosage of noribogaine from
about 200 mg to about S00 mg at intervals of about 24 hours. In some embodiments, the

patient is administered a dosage of noribogaine from about 200 mg to about 400 mg at

n some embodiments. the patient is adminisicred a dosage of

bromt

intervals of about 24 hours.

noribogaine from about 200 myg fo about 300 myg at intervals of about 24 hours.

{0231 Also provided, inone embodiment, is a method for treating withdrawal symptoms in

a patient sutfering from withdrawal from addiction fo a substance comprising administering
& B ®

to the patient a dosage of noribogaine from about 300 mg to about 600 myg at intervals of

aboutl 24 hours,

{24]  In some embodimenis, the patient is admunisiered a dosage of noribogaine from

about 300 my to about 500 my at intervals of about 24 hours. In some embodiments. the

X

o
at

(o]

patient is administered a dosage of nortbogatne trom about 300 myg to about 400 mg
mtervals of about 24 hours. In some embodiments cach patient is administeved from about

400 mg to about 500 mg at intervals of about 24 hours,

[0825]  Also provided, in one embodiment, is a method for teating withdrawal symptoms in

a patient suffering from withdrawal from addiction 1o a substance comprising administering
to the patient a dosage of northogaine from about 300 my to about 600 my al intervals of

about 24 hours.

BRIEF DESCRIPTION OF THE FIGURES
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[6026] FIG. T represents mean noribogaine concentration-time profiles after single oral

dosing with 3, 10, 30 or 60 my doses. Inset: Individual concentration-time profiles from 0-12

lasma noribogaine glucuronide concentration-time profiles

j»

{6027} FIG. 2 represents mean p

wentration-time profile in opoid-addicted

78
5
=
o]
&
©
g

{8028]  FIG. 3 represents mean noribo
patients after single oral 60 mg dose of noribogaine {gray diamonds). Mean noribogaine

concentration-time profile in opioid-addicted patients after single oral 120 mg dose of

<

noribogaine (black squares) was estimated based on values for patients receiving 60 mg dose.

J829] FIG. 4A represents hours (0 resumption of opioid substitution treatment in patients
given no treatment (light gray bar). or a single dose of noribogaine or placebo (60 mg. dark

gray bary 124 my, black bar). Error bars represent standard deviation.

[0030¢]  FIG., 4B represents the estimated serum noribogaine concentration in ng/ml af time
of resumption of opioid substitution treatment (OST) in patients receiving single oral 60 mg
dose of noribogaine (gray diamonds} or single oral 120 myg dosc of noribogaine (black

squares ).

{6031 FEG. 5A represents hours o resumption of opioid substitution treatment in patients

gray bar}, or a single 120 mg dose of nortbogaine (black bar). Error

hss

given no treatment (light

bars represent standard deviation.

[6032] FIG, 3B represents the estimated serum noribogaine concentration in ng/mi at time
of resumption of (}pioid substitution treatment (OST) in patients receiving single oral 120 my

dose of noribogaine (black squares).
DBETAILED DESCRIPTION

{0833]  The disclosure provides a method to administer noribogaine to a human patient
having drug addiction in dosages that provide efficacy without leading to any significant
deleterious elinical signs. Such dosages provide maximum serum concentrations (Cuao of

noribogaine of less than about 2000 ng/ml., while maintaining efficacious average

noribogaine serum levels of between about 100-110(

~
'



WO 2014/144508 PCT/US2014/028946

{3034]  The term “nonbogaine” as used herein, refers to noribogaine as well us ks

pharmaceutically acceptable salts, In some embodiments, the methods of the present

disclosure entail the administration of a prodrug of noribogaine that provides the desire
maximum serum concentrations and efficacious average noribogaine serum levels, A prodrug
of noribogaine refers 1o a cormpound that metabolizes. in vivo. to noribogaine. In some

embodiment, the prodrug is selected to be readily cleavable either by a cleavable iinking arm

or by cleavage of the prodrug entity that binds to noribogaine such that noribogaine is

generated i vive, In one preferred embodiment, the prodrug moiety is selected to facilitate

e

hinding to the g and/or v receptors in the brain either by facilitating passage across the blood

o

brain barrier or by rargeting brain receptors other than the p and/or x receptors. Examples of
prodrugs of noribogaine are provided in United States Patent Application Serial No.

137165626, the content of which is incorporated here by reference,

()
4]
A
o
£1e]

oy
NG
5o

6835 The following ranges are obtained from a single dose of noribogaine HCU/

patient,

{0836} In certain embodiments, the dosages administered provide a Cyg of noribogaine of
less than about 1980 ng/ml serum and an average AUC/24 hr of about 1,100 ng/mL. In

aine of fess than

certain embodiments, the dosages administered provide a iy of noribo

about 1800 ng/mb serum and an AUC/24 hr o about 1000 ng/mL. In certain embodiments,

jow]

the dosages administered provide a Cy,, of noribogaine of less than about 1620 ng/mi. serum
and an AUC/24 br of about 900 ng/mb. In certain embodiments, the dosages administered

provide a Cuay of noribogaine of less than about 1440 ng/mL serum and an AUC/24 hr o

about 800 ng/mlb.. In certain embodiments, the dosages administered provide a Ciy of
noribogaine of less than about 1260 ng/mL serum and an AUC/24 br of about 700 ng/ml. In
certain embodiments, the dosages administered provide a Cyu of norihogaine of less than
about 1400 ng/ml serum and an AUC/24 br of from about 600 ng/ml. In certain

FaYa

5. the dosages administered provide a Ciy of noribogaine of fess than about 900

erum and an AUC/24 hr of about 50(C {n certain embodiments, the dosages

administered provide a Cyux of norihogaine of less than about 720 ng/mL serum and an
AUC/24 hr of about 400 ng/mL. In certain embodiments, the dosages administered provide a
Ciax of noribogaine of less than about 340 ng/mb serum and an AUC/24 br of about 300
ng/mb.. In certain embodiments, the dosages administered provide a Uy of noribogaine of

tess than about 360 ng/ml serum and an AUC/24 hy of about 200 ng/mb. In certain

[#2]
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embodiments, the dosages administered provide a Cuy of noribogaine of tess than about 186
ng/mb serum and an AUC/Z4 hr of about 100 ng/mi.
{0037]  In some embodiments such concentrations are obtained by adminisiering from about

100 to about 1,100 my at intervals of about 24 hours, In some embodiments such
concentrations are chiained by administering from about 200 mg to about 1,100 myg at
intervals of about 24 hours. [n some embodiments such concentrations are obtained by
H

of about 24 hours. In some

rﬁ

adnunistering from about 300 mg to about 1,100 mg at intervals

embodiments such concentrations are obtained by administering from about 400 mg to about

peed

1.100 mg at intervals of about 24 hours. In some embodiments such concentrations are

obtained by administering {rom about S00 mg to about 1,100 my at intervals of about 24

hours. In some emabodiments such concentrations are obtained by administering from about
600 myg to about 1,100 my at intervals of about 24 hours, In some embodiments such

coneentrations are obtained by administering from about 700 mg to about 1,100 mg at

intervals of about 24 hours. In some embadiments such concentrations are obtained by

admunistering from about 800 mg to about 1,100 myg at intervals of about 24 hours, In some

embodiments such concentrations are obtained by administering from about 900 mg to about
1,100 mg at mntervals of about 24 hours. In some embodiments s concentrations a

obtained by administering from about 1,000 mg to about 1,100 mg at intervals of about 24

hours

[0038]  In some embodiments such concentrations are obtained by administering from about
100 mg to about 1,100 mg at intervals of about 24 hours, In some embodiments such
concentrations arc obtained by administering from about 100 mg to about 1,000 mg at

intervals of about 24 hours. In some embodiments such concentrations are obtained by

fes

administering from about 100 mg to about 900 mg at intervals of about 24 howrs, In some

embodiments such concentrations are obtained by administering {rom about 100 myg to about

4 howurs. In some embodiments such concentrations are

800 mg at intervals of abou
obtained by administering from about 100 mg to about 700 mg at intervals of about 24 hours.
In some embodiments such concentrations are obtained by administering from about 100 myg
1o about 600 myg at imtervals of gsbout 24 hours, In some embodiments such concentrations are
obtained by administering from about 104 mg to about 500 mg at intervals of about 24 hours.

In some embodiments such concentrations are obtained by administering from about 100 my

to about 400 my at intervals of about 24 hours. In some embodiments such concentrations

o
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are obtained by administering from about 100 mg o about 300 my at intervals of about 24

hours. [n some embodiments such concentrations are obtained by administering from about

100 mg o about 200 myg at intervals of about 24 hours.

[6639]  Pardcularly preferred embodiments include the following dose ranges. In some

e

embodiments each patient is administered from about 100 mg to about 600 mg at intervals of

about 24 hours. In some embodiments each patient is administered from about 100 myg to

it 24 hours, In some embodiments each patient is
administered from about 100 mg to about 400 mg at intervals of about 24 hours. In some

¢

embodiments each patient 1s administered from about 100 mg to about 300 mg at intervals o
about 24 hours. In some embodiments each patient is administered from about 100 myg
about 200 mg at intervals of about 24 hours, In some embodiments each patient is
administered from about 200 my to abour 600 mg at intervals of about 24 hours, In some
embodiments cach patient is administered from about 200 mg (o about 500 mg at intervals of
about 24 hours. In some embodimnents cach patient 15 administered from about 200 myg to
about 400 my at intervals of about 24 hours. In some embodiments each patient 18
administered from about 200 mg to about 400 myg at intervals ot about 24 hours. In some

t

embodiments each patient is administered from about 200 myg to about 300 myg at infervals o
about 24 hours. In some embodiments each patient is administered from about 300 mg to
about 400 mg at intervals of about 24 hours. In some embodiments cach patient is
administered from about 300 mg to about 00 rog at intervals of about 24 hours, In some
embodiments each patient is adminisiered from about 300 mg to about 600 myg at intcrvals of
about 24 hours. In some embodiments each patient is adnunistered trom about 400 mg 1o

about 500 mg at intervals of about 24 hours. In some embodiments cach patient is

¥
H

administered from about 400 mg to about 600 mg at intervals of about 24 hours. In some
foad

embodiments each patient is administered from about 300 mg to about 600 mg at intervals of

about 24 hours
{80441 In some embodiments, the patient 1s administered periodicallv, such as once, twice,
three time, four times or five time datly with noribogaine or itz prodrug. In some

cembodiments, the administration 1s once daily, or onee every second day, once every third

=Y

a week, twice a week, or once a week. The dosage and freguency of the

El;

day, three times

administration depends on the route of administration, content of composition, age and body
'ID

5
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weight of the patient. condition of the patient, without limitation. Determination of dosage

clinician,

and frequency suitable for the present technology can be readily made

{0041]  These dose ranges are achieved by oral administration of noribogaine or its prodrug.

which may cwweniem{y be provided in tablet, capiet, Hauid or capsule form. In certain

embodiments, the noribogaine is provided as noribogaine HCI, with dosages reported as the
amount of free base noribogaine. In some embodiments. the noribogaine HCI is prmédcd i
hard gelatin capsules containing only

HHIZ] Without wishing to be bound by theory, it is believed that noribogaine provides iis
anti-withdrawal symptom effects by acting as both an 6384 nicotinic receptor and a serotonin

reuptake blocker acting on the 3-HT Transporter

3

[043]  The following Examples are intended to further itlustrate certain embodiments of

imit its scope.

fl

the disclosure and are not intended o

it

i

Example 1

Single dose foxicity in rails

i

{044]  The ohjective of this study was to determine the toxicity and toxicokinetic profile of
roribogaine HCT following a single oral {(gavage) administration in the Sprague-Dawley rat.
A single dose of 100, 300 and 800 mg/kg (achieved with doses of 400 mg/kg 3 b +/- 30 min
apart because of the limitations of max n dose formulation concentration). Five male
rats/group were used. Mortality occurred in all male rats in the 800 mg/kg group,
approximately I-3 h after administration of the sccond dose of 400 mg/kg. Hypoactivity,

on, stimuli

vy

vocalization, chewing movements, changes in respiration/posture, saliva

ap

sensitivity, tremors, twitches and penile erection occurred prior to death. Hypoactivity,

Fa

vocalization, salivation, stimuli sensitivity, loss of limb {unction and lying on the cage floor
ovcurred on the day of treatment and persisted unti] Day 2 in 3/5 rats given 300 mg/kg. The
fow dose rats treated at 100 }'“(lg/'ﬁx.‘, did not show any treatment related signs. The NOAEL

was determined to be 100 ma/ke.

&
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Example 2

Single dose toxicity in doos

[B043]  In an acute oral woxicity/TR study in dogs, no mortality securred at doses of 8 (n=2)

or 1 {n=2) mg/kg. Convulsions and other CNS-relfated clinical signs, including twitches,
salivation, vocalization, incoordination and hypoactivity. oceurred at a dose of 10 mg/kg,
beginning 20 minutes after i-os;z*;g and persisting until 3h 40m post-dose. The 5 mg/kg dose

was considered the NOAEL. as only transient reduction in food consumption in one dog

occurred at that dose.
Example 3

Single dose foxicity in Cvnomeslpus Monkevs

[0846] The objective of the study was to determine the toxicity and toxicokinetic profile of

g oral {gavage) administration to the cynomolgus monkey. The tost

o et

noribogaine foliowin

article was adminisiercd as follows in Table 1:

Table 1. Toxicity and Toxicokinetic Study in Cynomolgus monkeys

Treatment on Study Day  Dose Level (mg/kg) | Number of Animals |
i 20 2 males

Fac

it dose was followed by a 7 day washout period. Dosing was

ed by 45 minuies

w
st
jors

I

oo,

q\ﬂ
(4]
—
e

®* = One amimal was administered 80 me/kg and the other animal was
administered 160 mg/kg,
{0047]  Parameters monitored on the study included: mortality, clinical signs and body
weights. Blood samples were collected for TK evaluation. No mortality or treatment related
chinical signs were noted for doses up to and including 160 mg/kg. The single dose maximum

1

toderated dose (MTDY was determined to be greater than 160 mg/kg based on the parameters
: & /K

monitored during the study,

s
[
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Example 4

Fouricen dav repeat dose toxicity and toxicokinetics in rats

048] This study was conducted to evaluate the toxicity profife of noribogaine-H{ 1

foliowing oral (gavage) administration to the rat for 14 davs following Table 2 below:

Table 2. Toxicity and Toxicokinetic Study in Rats

Group Dose Level Dose - Toxicology Animals | Toxicokinetics
{mp/hg/dayy | Concentration Main Recovery - Animals
{mg/ml) Male | Female | Male | Female | Male | Female
Control 0 0 i 10 5 I3
Low Dose 25 3 10 {0 - 8 g
Mid Dose S0 HO H 10 - 6 ]
High Dose 100 20 10 [0 5 5 6 6
{0049  Male and female Sprague-Dawle H¥/sex/group, were administered 0, 25, 50 or

100 mg/kg nonbogaine HCH daily by single oral gavage for 14 days. An additional 5
rats/sex/group in the O {control) and 100 mg/kg groups were retained for a 28 dav recovery
period during which no drug was administered. Six rats/sex/group (3 rats/sex controls) were
simitarly dosed and sampled on study days 1 and 14 for analysis of noribogaine-H(|
concentrations in the blood. Rats were observed for mortality, clinical signs, body we eight,
food consumption. ophthalmology (pre-dose, during week 2, and at the end of recovery),
hematology. coagulation, clinical chemistry, urinalysis. gross necropsy, organ weights and

histopathology (full tissue panel, plus mmunocyvtochemistry of § sections of the brain and

spinal cord by staining for GFAP and Calbindin). There were no test article-related effects
on mortality (none occurred), clinical signs, ophthalmoscopy, hematology., coagulation
parameters, clinical chemistry, urinalysis, gross necropsy or hisiopathology. Food
consumnption and body weight were slightly reduced (food consumption: -4.7% in males and
females: body weight: -5.5% in males and -2.6% in females) in the high dose (100 mg/kg)
groups. Minor increases i liver weight in the mid- and high dose groups were not correlated
with histopathologic changes and are considered incidental. No treatment-related differences

in the brain were seen in sections stained for GFAP or Calhindin,

$056]  The NOAEL dose in this study was interpreted (o be 100 mg/kyg, the highest doge
;A & pas o]

[
o
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Example 8

Fourteen day repeat dose toxicity and toxicukinetios in dogs

[0651]  The objective of this study was to determine the toxicity profile of noribogaine HC!

wgs tor 14 days according to the following

&
pred

given following oral (gavage) administration to do

Table 3 below

Fable 3. Toxicity and Toxicokinetic Study in Dogs

Bose Toxicology Animals
Concemtration | Main | Recovery
{mg/ml} Male | Female  Male | Female

Group Dose  Level
Designation | (mg/kg/day)

Control 0 ¢ 4 4 4 4
Low Dose 0.3 0.1 4 4 - -
Mid Dose 4] 0.2 4 4 .

s

o - 4 5

L

1.
High Dose s

&

{0052} Noribogaine HOL was administered 1o groups of € male and 4 femuale dogs by single

oral gavage daily for 14 days at doses of 0, 0.5, 1.0 and 5.0 mg/kg/day. An additional group

it

of 4 male and 4 female dogs received either the vehicle control or 5.0 mg/kg/day for 14 days
and were held for an additional 28 days after cessation of dosing to assess recovery from any
potential drug-induced changes. The study was conducted under GLP guidelines and included
-omprehensive examinations of clinical signs, body weight, clinical pathology parameters,
ophthahm’jiogic examinations. ECG recordings and analvses of plasma for bicanalvtical
measurement of drug Jevels at appropriate intervals during the study. At the termination of

28 were subjected w0 a

-
—

1e dosing phase and at the termination of the recovery phase, all de

complete post-mortem examination including gross examination of major organs and

"A,

histologic examination of an extensive lst of tissues. Additional sections of brain were

obtained from cerebrum, cerebellus, brain stem and spinal cord and examined histologically

1

o evaluate potential effects on brain histopathology. In addition, these sections were

examined with impunohistochemical stains for GFAP for evidence of gliosis and Calbindin

for a more comprehensive examination of cerebellar Purkinie cells. No evidence of adverse

effect was observed inany dog from any treatment group during the dosing or recovery phe
n clinical observations, body weights, clinical pathological parameters, ophthalmologic
exanunations, ECG recordings, or gross lesions at necropsy. The results of the plasma drug
level measurements at Day 1 and Day 14 of the study are shown in Tables 4 and 5 below.
Northogaine-HCI maximum plasma concentrations {Caa) were reached between 0.5 and 0.9

hours post-dosing, following which plasma concentrations gradually decreased over a period

it
~
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£ x

of upr 1o 24 hours, except in the male dogs and female dogs of Group 4. for which significant

levels ol nortbogaine were still detected at 24 h post-dosing on both Davs 1 and 14,

target tissue identified in this study was the lacrimal gland of dogs

¢ lacrimal gland changes were characterized by slight to moderate

atrophy and Eegeneraﬁi on of the acinar cells accompanied by shight to moderate accumulation

moenonuclear infiitration in the draining mandibular ymph nodes of affected dogs in this dose

¥

oup. Despite the appearance of isolated ocular abnormalities in several dogs in this high
dose group on ophthalmologic examination, there was no clear association between these

ocular signs and the appearance of the lacrimal gland changes suggesting that these

morphelogic changes did not result in sufficient functional abnormality of the gland to

produce physical changes in exterior structures of the eve. There was no clear evidence of
local trritation associated with drug treatment in these high dose dogs. Ne evidence of drug-

induced cifeet was obscerved in any other tissuc including the extensive sections of brain
evaluated with conventional histopathology or with immunchistochemistry. Examination of
the animals in the recovery group showed clear evidence of regeneration of this lacrimal
gland change. While slight atrophy was still evident in the acinar cells of the gland after 28
davs off drug, no evidence of continuing and ongoing degeneration or celluiar infilfration was
observed. The NOAEL in this study was 1 mg/kg/day based on the lacrimal gland changes at

5 mg/kg/day. The results are swmmarized in Tables 4 and 3

Tabie 4. Meoan plasma toxicokinetic parameters for noribogaine in male dogs on days 1 and 14

Parametors Gr2 8.8 mg/ke Gr3 - 10 mg/kg Grd 350 mgkg
37 D4 2 {3id D1 D4
Tiz{h) 1.3 1.3 1.2 1.8 7 6.5
Frux {h} 0.7 6.7 0.9 3.8 025 0.8
Cwax {ng/mi) 28.8 28.4 588 87.6 593 716
AUCoast (hr¥ng/ml) 46.8 53.2 102.5 172.3 3515.0 64033
AUCs2 (hrtng/mi) 58.7 64.5 1188 2104 3515.0 54033
AUCs» (hrtng/mb 87.8 38,2 120.8 1957 36305 5961.4

Table 5. Mean plasins texicokinetic parmseters for poritbogaine in fomale dogs on davs [ and 14

S
[
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Gr 2 - 0.5 my/kg Gr 3~ 1.6 mg/ke Grd - 5.8 mg/kg
i Hi4 Il Did b1 4
Ti2 (he) 1.0 1.1 1.4 1.8 4.3 57

Parameters

Tmax {hi‘} 3 5 1.0 0.8 a5 086 0.6
Conc{ug/ml) £3 29.8 G685 741 681 83
AUComs (hr*ag/mi) 3"? 5 354 148.9 168.0 3387.9 50512
AUCo2an (hr¥ng/mb 40.4 55.0 178.2 203.7 3367.9 5851.2
AUCoe (hr*ng/ml) 44 g 457 165.3 1687.0 34257 £2832

Example 6

Human Pharmacokinetie studies

[#834] in double blind studies. fasting healthy volanteers (6 per cohort) were treated once
orally with a tablet of noribogaine HCL fn escalating cohorts. the volunteers received 3 my.
10 me. 30 myg or 50 mg noribogaine. The results are provided below. Al parameters were

finear and no clinically relevant adverse effects were observed in the trial,

{B855]  The subject mean serum levels over time of noribogaine free base from a single dose
of 3 mg noribogaine free base under fasting conditions were plotted. The mean Cp 0 5.2

/

ng/mi was observed 1.9 hours afler administration, while the mean AUC/24 hr of 3.1 ng

i
71

[0836]  The subject mean serum levels over time of noribogaine free base from a single dose
of 10 mg noribogaine free base under fasting conditions were plotted. The mean Cpgy 0 14,5

ng/mi was observed 2.9 hours after administration, while the mean AUC/24 hr of 10.6 ng/m]

was obtained.

{0057} The subject mean serum levels over time of noribogaine free base from a single dose

ol 30 my noribogaine free base under fasting conditions were plotied. The mean (. o' 3

,...

ng/ml was observed between .73 hours after adminisiration, while the mean AU /2¢ 97
ag/mi was obtained.
10038} The subject mean serum levels over time of noribogaine free base from a single dose

£
t

fasting conditions were plotted. The mean U of 116

2 poribogaine tree base under

3

st 60 m

Epo)

ng/mi was observed between 1.75 hours afier administration, while the mean AUC/24 ng/m]

of 61 was obtained
{8391 The subject mean serum fevels over time of noribogaine free base for atl 4 coborts

were plotted. The extrapolated dosage of noribogaine free base required o provide a C .

14
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ranging from about 5.2 ng/mi to about 1980 ng/ml and an AUC/24 kr of about 2.1 ng/ml to

about 1100 ng/md was determined.
Example 7
Pharmacekinetics and pharmacodynamics of noribogaine in bumans

{08681  Thirty-six healthy, drug-free male volunteers, aged between 18-553 vears, were

enroiled in and completed the study. This was an ascending single-dose, placebo-controiled,
randontised double blind, parailel group study. Mean (8D} age was 22.4 (3.3} years, mea

{(Si3) height was 1,82 (0.08) m, and mean (5D} weight was 78.0 (9.2) kg. Twenty-six subjects
were Caucasian, 3 were Asian, T Maori, | Pacific Islander, and 5 Other. The protocol for this
Yooy

study was approved by the Lower South Reglonal Ethics Committee (LRS/12/06/615), and

the study was registered with the Australian New Zealand Clinical Trial Registry

{ACTRNI2612000821897). All subjects provided signed informed consent prior to

H

enrolment, and were assessed as suitable to participate based on review of medical history,

physical examination, safety laboratory tests, vital signs and ECG.

{68617 Within each dose level, § participants were randomized to receive noribogaine and 3
to receive placebo, based on a computer-generated random code. Dosing began with the

1

hsequent cohorts received the next highest dose after 1

-

o
e

lowest nortbogaine dose, and su
safety, tolerability, and blinded pharmacokinetics of the completed cohort were reviewed and
dose-escalation approved by an independent Data Safety Monitoring Board, Blinded study

drug was admirnistered as a capsule with 240 ml of water after an overnight fast of at least 10
hours. Participants did not receive any food unti at least 5 howrs post-dose. Participants were
confined to the study site from 12 howrs prior to drug adnunistration, until 72 hours post-

dose, and there were subseguent outpatient assessments until 216 hours post-dose.

[#862]  Blood was obtained for pharmacokinetic assessments pre-dose and then at .25, 0.5,

073, 100125015225 3, 3.5, 4,45, 5,556, 7.8, 10,12, 14, 18, 24, 30, 36, 48, 60, 72,
96, 120, 168 and 216 hours post-dose. Samples were centrituged and plasma stored at -70 °C

untif analyzed. Block 24 hour urine collections were obtained following study drug
administration for the 30 and 60 mg cohorts. Aliguots were frozen at -20 °C until analyzed.
1863]  Pulse oxametry and capuography data were collected continuously using a GE
Carescape BOS0 monitoring system from 2 hours prior to dosing and until si< hours after

dosing, and thereafier at 12, 24, 48 and 72 hours post-dosing. Additional oximetry daia were

H
il
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collected at 120, 168 and 216 hours. Pupiifary miosis was assessed by pu
adapted pupit diameter was measured in triplicate using a Neuroptics PLR-200 pupillometer
under standardized Hght intensity (<5 lux) pre-dose, and at 2, 4, 6, 12, 24, 48, 72, 96, 120,

168 and 216 houre post-dosing.

[(3364]  Plasma noribogaine concentrations were determined in the 3 mg and 10 my dose

groups using a validated, sensitive LOMSMS method. Sample preparation involved double

extraction of basitied plasma samples with tert-buiyl methyl ether, drving the samples under a
stream of nitrogen and reconstitution of sample with acetonitrife: B.P. water (3:95, v/v)
containing 0.1% (v/v) formic acid. The compounds were separated by a 150 < 2.0 mm Luna
S C18 column and detected with a triple — quadrupole AP 4000 or 5000 mass
spectrometer using electrospray ionization in positive mode and roultiple reaction monitoring.
Moribogaine-ds was used as the internal standard. The precursor-product ion transition values

for noribogaine were m/z 297.6 -> 122.3, and for the internal standard noribogaine-dy m/z

3011 > 1222 Analyst software was used for data acquisition and processing. The ratio of

the peak area of noribogaine to the internal standard nortbogaine-dy was used for calibration
and measurement of the unknown concentration ot noribogaine. The fower Himit of

guantification (LLOGQ) was 0.025 ng/mi noribogaine. The calibration curve was between

.

0.025 and 25.600 ng/ml noribogaine. Mobile phase A was acetonitrile:B.P. water (5:95, v/v)

containing 0.1% {v/v} formie acid, and mobile phase B was acetonitrile:B.P. water (95:5, v/v)

% ~

containing U.1% (v/v) fornuc acid. Total run time was 6 minutes. Binary flow: [nitial

¥

concentration was 8% mobile phase B: hold at 8% maobile phase B for 0.5 minutes and hnear

rise o %0%

k4]

5 mobile phase B over 1.5 minutes; hold at 90% mobile phase B tor 1 minute and
then drop back to 8% mobile phase B over 0.01 minute. Equilibrate system for 3 minutes.
Total nun time was 6 minutes. Within- and between-day assay precision was < 9%, and

within- and between-dayv assay accuracy was < 9%

18865} Plasma nortbogaine concentrations were determined in the 30 mg and 60 mg dose

groups using a validated, sensitive LOMSMS method. Sample preparation involved

deproteinization of plasma samples with acetonitrile and dilution of sample with 9.1% (v/v)
formic acid. The compounds were separated by a 150 = 2.0 mm Luna Sum C1E column and
detected with a wriple ~ guadrupole APEH4000 or 000 mass spectrometer usix*zg electrospray
Ml

ionization in positive mode and muliiple reaction monitoring. Noribogaine-ds was used as the

internal standard. The precursor-product ion fransition values tor noribogaine were m/z 297.6

2

- s - o o « & ¢
> 1223, and for the internal standard noribogaine-dy m/z 3001 -> 122.2. Analyst™ software

<
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was used tor data acquisition and processing. The ratio of the peak area of noribogaine 1o the
internal standard noribogaine-ds was used for calibration and measurement of the unkoown

e, The calibration curve

concentration of noribogaine. The LLOGQ was 0.50 ng/mi s

P

was between 0,50 and 256.00 ng/mi noribogaine. Mobile phase was the same as method A,

&

and binary flow was also the same as method AL The within- and between-day assay

precision was < 9%, and the within- and between-day assay accuracy was < 9%

{3866} Plasma noribogaine glucaronide concentrations were determined in the 30 my and

yreparation

e

64 myg dose groups using a validated sensitive LCMSMS method. Sample

fag

involved deproteinization of plasma samples with acetonitrile. drving the samples under a

stream of nitrogen and reconstitution of sample with acetonitrile:B.P. water (5:95, v/v)

containing 0.1% (v/v) formic acid. The compounds were separated by a 130 x 2.0 mm Luna
Sum C18 column and detected with a triple — quadrupole AP 4000 or 5000 mass
spectrometer using electrospray ionization in positive mode and muliiple reaction monitoring.
MNortbogaine-ds was used as the internal standard. The pz'q’%curscr-produm ion transition values
for noribogaine glucuronide were m/z 472.8 «> 297.3, and for the internal standard
noribogaine-dy m/z 301.1 -> 122.2. Analyst” sofiware was used for data acquisition and
processing. The ratio of the peak arca of noribogaine glucuronide to the internal standard
noribogaine-ds was used for calibration and measurement of the unknown concentration of
noribogaine glucuronide. The LLOQ was 0.050 ng/mi noribogaine glucuronide. The
calibration curve was between 0.050 and 6.400 ng/ml noribogaine glucuronide. Mobile

phases was the same as method A. Binary flow: Initial concentration was 6% maobile phase B;

hold at 6% mobile phase B for (.5 minutes and linear rise to 90% mobile phase B aver 2

minutes; hold at 90% mobile phase B for 1 minute and then drop back 1o 6% maobile phase B
over 0.01 minuie, Hguilibrate system for 3.5 minutes, Total run time was 7 minutes. The

within- and between-day assay precision was < [1%, and the within- and between-day assay

{8067]  Urine noribogaine and noribogaine glucuronide concentrations were determined in

the 30 mg and 60 mg dose groups using a validated sensitive LCMSMS method. Sample

&

preparation inveived deproteinization of urine samples with acetonitrile and dilution of the

sample with 0.1% (v/v) formic acid. The compounds were separated by a 150 < 2.0 mm Luna
Sum C18 column and detected with a triple — quadrapole APL 300U mass spectrometer using
electrospray fomzation in positive mode and multiple reaction monitoring. Moribogaine-dy
was used as the mternal standard. The precursor-product ion transition values for noribogaine

Y
~d
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3 H

were m/z 297.6 -> 1223, nortbogaine glucuronide my/z 472.8 -» 297 3, and for the internal

.

ard noribogaine-dg m/z 3011 >

[y

222, Analyst

and processing. The ratios of the peak area of noribogaine and noribogaine glucuwronide w the
internal standard noribooaine-d | for calibration and i at of 1t knowr
mternal standard nonbogame-ds were used for catibration and measurement of the unknown
concentration of noribogaine and its glucuronide. Assay LLOQ was 20.0 ng/mi for
noribogaine and 2.0 ng/m! for nortbogaine glucuronide. The calibration curve was between
20.0 and 5120.0 ng/ml noribogaine, and 2.0 and 512.0 ng/mi noribogaine glucuronide.
Mobile phases were as deseribed in method A, and binary flow as in method €. The within-

and between~day assay precision was < 13%, and within- and between-day assav accuracy

[68]  Noribogaine and noribogaine glucuronide concentrations ahove the imit of

guantification were used to caleulste pharmacokinetic parameters using model-independen

i

methods, The maximum plasma concentration {(Cmax} and time to maximum plasma
concentration { Tmax) were the observed values. Plasma concentration data jo the post-
distribution phase of the plasma concentration-time plot were fitted using Hnear regression to
the formuda ln C = In Co — tKel, where Co was the zevo-time intercept of the extrapolated
terminal phase and Kel was the terminal elimination rate constani. The halt-life (1) was

determined using the formula {1, = 0.693/Kel. The area under the concentration-time curve
(ALUIC) from time zero to the last determined concentration-time point (tf) in the post
distribution phase was caleulated using the trapezoidal rule. The arca under the curve from
the last concentration-time point in the post distribution phase (Ui to time infinity was

calculated from AUC = Cif7Kel. The concentration used for Ctf was the last determined

5

value above the LLOQ at the time point. The total AUC,.. was obtained by adding AUCy and
AUC . Noribogaine apparent clearance (CL/F) was determined using the formula CL/F =
Dose/AUC e of distribution (Vd/F) was determined using the

rmula VA = (CL/EFYKel Total urine noribogaine was the sum of both analytes

[B36%]  Summary statistics {means, standard deviations, and coeflicients of variation) were
determiined for cach dose group for safety nboratory test data, ECG and pharmacokinetic
les were analysed using

parameiers, and pharmacodynamic variables, Categorical variabl

counts and percentages. Dose-proportionality of AUC and Cmax was assessed using linear

cgression. The effect of dose on pharmacodynamic parameter values over time was as

sing two-factor analysis of variance (ANOVAY. Patrwise comparisons (with Tukey-Kramer

i8
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adjustment) between each dose group to the placebo were conducted at each time poini using

the least squares estunates obtained from the ANOVA, using SAS Proe Mixed (SAS ver 6.0).

s

{B078]  Pharmacokinetes: Mean plasma concentration-time plots of noribogaine are shown

in Figure 1, and mean pharmacokinetic parameters are shown in Table 6.

Table 6

; e 7 ysmifn 1 o v gy COY pver frsed)
Moriboogine | © 08 (76) i ng {n 63 30 mg (i 6) {3@ img (3=0)
it FEe { kY 30y
1 (] { 3 {mean (8D

AU ot 1 s R e 5 e ey o e e
fx ol 74.2 {(13.1) 2543 (78.9) 700.4 (223.3) 19622 (7265
{ng.hr/mi) ' '

j&‘{ ”} 3 ‘ . . -

MIRAG216 . YT 1T Y IR A TS S i Sty N PO A4 7T AN
S T22(13.2 2514 (785 67762210 19354 {7254y

{ng.hr/mb) 4 ) : : { J { ,

Cmax o~
o 32004
{ng/mi)

Trnax (hr 1.9 (0.6}
t {(hr) 40.9 (8.7}

Vd/F (L) 24851 (801 5)

CL/F (L/h) 41.4

510

Moribogaine glucuwronide

AUC. o e
{ng i*.;firﬁ) ‘ 258 (9.3} 67.1021.%)

AT e
AU (”*';3’5. - 25.7(9.1) 65.0(21.5)
{ng.hr/ml) ' ‘ :

Q ma\i . 1.8 (0.6) 41002

{6071} Noribogaine was rapidly absorbed, with peak concentrations occcurring 2-3 hours
after oral dosing. Fluctuations in individual distribution-phase concentration-time profiles
may suggest the possibility of enterohepatic recireulation (sce highlighted individual 4-8 hour
profiles in Figure 1, insert). Both Cmax and AUC increased linearly with dose (Table 6,

upper panel). Mean half-life estimates of 2850 hours were observed across dose groups for

wibogaine. Yolume of distribution was extensive (1417-3086 L across dose groups).

{0672 Mean plasma noribogaine glucuronide concentration-time plots for the 30 mg and
60 mg dose group are shown in Figure 2, and mean pharmacokinetic parameters are shown in
able 6, lower panel. Noribogaine glucuronide was detected in all subjecis by 0.75 hours,

with peak concentrations occurring 3-4 hours after noribogaine dosing. Mean half-life of 21 -

s
L
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23 hours was estimated for plasma noribogaine glucuronide. The proportion of noribogaine

.

nde CUmax and AUC relative to noribogaine was 3-4°

s for both dose groups. Total

urine noribogaine elimination was 1.16 mg and (.82 mg {or the 30 mg and 60 myg dosc
groups respectively, representing 3.9% and 1.4% of the doses administered.

{73] Pharmacodynamics: There was no evidence of pupillary constriction in subjects
dused with noribogaine, No hetween-dose group differences in pupil diameter were detected
over time. After adjusting for baseline differences, comparison of each dose group with

placebo by ANOVA showed no statistically significant differences (p>0.9).

[#074]  Noribogaine treatment showed no analgesic effect in the cold pressor test. Analgesic
effect was assessed based on duration of hand immersion in ice water and on visual analog
scale (VAS) pain scores upon hand removal from the water bath. For duration of hand
immersion, afier adjusting for baseline differences, comparison of each dose group with
placebo by ANOVA showed no statistically significant differences (p>0.9). Similarly, for
VAS pain scores, afler adjusting for baseline ditfferences, comparison of each dose group

3

with placebo by ANOVA showed no statistically significant differences (p=0.17).
Example 8
Safety and tolerability of noribogaine in humans

[BG75] Sai”ety and folerability of noribogaine were tested in the group of volunteers from

—~

Example 1. Cold pressor testing was conducted in 1 °C water according to the method of

Mitchell et al. (J Pain 5:233-237, 2004) pre-dose, 6, 24, 48, 72 and 216 hours post-dosing.

Safety evaluations included clinical monitoring, recording of adverse evenis (ALs), safety

laboratory tesis, vital signs, ECG wlemetry from -2h to 6h after dosing, and 12-lead

electrocardiograms (ECGs) up 10 2106 hours post-dos
Hesulis
0076 A total of thirteen adverse events were reported hy seven participants (Table 7). Six

adverse events were reported by three participants in the placebo group, five adverse events

were reported by two subjects in the 3 mg dose group, and one adverse

single subjects in the 10 mg and 30 mg dose groups, respectively. T1

events were headache (four reporis) and epistaxis {iwo reports). All adverse events were of

—

mild-moderate intensity, and all resolved prior to study completion, There were no changes i

igns or safety laboratory tests of note. {n particular, there were no changes in oximetry

vital s
or capnography, or changes in respiratory rate, There were no (TcF values >300 msec at any

20
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time. One subject dosed with 10 mp noribogaine had a single increase in Qe of »60 msec

at 24 hours post-dosing.

D@ae Mild Severe
mg)
Pféc«;—ba - Blepharitis Epistaxis -
Hruising ?
E')rv Skin
Evye pain, nonspecific
Infection at cannula sit
3 Back pain Headache -
Dizziams
Epistaxis
He: uaahe
10 Headache - -
34 Headache - -
Pha— , ~ ‘ -

EXAMPLE Y

Efficacy of goribogaine in humans

3

{8877} The efficacy of nortbogaine in humans was evaluated in opioid-dependent

contriiled, double-blind trial. In the {irst cohort, six

participants in a randomized, plag
patients were orally administered a single dose of 60 my noribogaine, and three patients
received placebo. In the second cohort, five patients were orally administered a single dose of

3

120 mg noribogaine, and three patients received placebo. Treatment was administered

[

hours after last morphine dose and the time to resumption of morphine (opioid substitution
treatment, OST) was determined. Mo adverse cffccts of noribogaine were observed in any of

the participants, including no hallucinatory effects.

we 3 indicates the serum nortbogaine concentration over fime. Serum

[0078]

concentrations for 120 mg dose (black squares) are estimated based on data from the 60 mg

dose {gray diamonds),

Blinded Results

{06791 Patients in the first cohort exhibited an average time to resumption of opicids afte

‘,}%

freatment with 60 my noribogaine or placebo of approximately 8.7 hours, which is almost 2

21
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hours longer than that reported for untreated patients in a sunilar study. Patients in the second

i

cohort exhibited an average time to resumption of vplotds after treatment with 120 my

nortbogaine or placebo of approximately 23 hours. Figure 4A indicates the average tme 1o

T

resumption of morphine for control {untreated, hight gray bar), first cohort {dark gray bar) an

S

second cohort (black bary. Mean prolongation of the QT interval was fess than 10 ms for

patients iv the first cohort and was less than 40 ms in the second cohort,

aine concentration {based on the data from

[B088]  Figure 4B indicates the estimated noribo

Figure 3) at the time of resumption of morphine for each patien

b

{0081 Although the study was blinded, the patients in the second cohort who received
placebo were construed to be those patients exhibiting no prolongation of the Q7T interval.
The average time to resumption of OST for the remaining five patients was determined (o be
approximately 26.8 hours, as indicated in Figure 5A (black bar), Figure 58 indicaies the
estimated noribogaine concentration {based on the data from Figure 3} at the time of

resumption of morphine for each (presumed) noribogaine-treated patient,

rd
Y
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What is claimed is:

1. A method for treating withdrawal symptoms in a patient sulfering from withdea

- ‘
> of noribogaine

from addiction to a substance comprising administering to the patient a dos:
that provides a Cly of noribogaine of less than about 1980 ng/mg serum and an average

ALC/Z4 by of about 1,100 ng/mi.

2. A method for treating withdrawal symptoms in a patient suffering from withdrawal

of noribogaine

from addiction o a subsiance comprising administering o

oy

that provides a Uy of noribogaine of less than about 1800 ng/myg serum and an ALC/2¢

of about 1000 ng/ml.

3. A method for freating withdrawal symptoms in a patient sutfering from withdrawal
fronm addiction to a substance comprising administering to the patient a dosage of noribogaine
that provides a Cya of noribogaine of less than about 1620 ng/myg serum and an AUC/24 hr

of about 900 ng/mi

4. A method for treating withdrawal symptoms in a patient suffering from withdrawal

rom addiction to a substance comprising administering to the patient a dosage of noribogaine

that provides a Cuu of nortbogaine of fess than about 1440 ng/myg serum and an AUT24 hr
ot about BGO ng/mi,
5. A method for treating withdrawal symptoms in a patient suffering from withdrawal

from addiction to a substance comprising administering to the patient a dosage of noribogaine

A 5.
4 hi

ol nortbogaine of less than about 1260 ng/mg serum and an AU/

5. 2 s for treating withdray ome in a patient suffering from withdrawal
6 A method for treating withdrawal symptoms in a patient suffering from withdrawal

from addiction to a substance comprising administering to the patient a dosage of noribo

that provides a Cya of noribogaine of less than about 1400 ng/mg serum and an AU

of from about 600 ng/ml
7. A method for treating withdrawal symptoms in a patient suffering from withdrawal

ising adounistering to the patient a d

from addiction to a substance comyp

that provides a Cy,, of noribogaine of fess than about %00 ng/my serum and an ALY

about 500 ng/ml.



WO 2014/144508 PCT/US2014/028946

g. A method for treating withdrawal symptoms in a patient suffering trom withdrawal

o

from addiction to a4 substance comprising administering to the patient a dosage of noribogaine

that provides a C,,x of noribogaine of less than about 720 ng/mg serum and an AU/ 2«

about 400 ng/ml.

9. A method for reating withdrawal symptoms in a patient suffering from withdrawal

.

from addiction to a substance comprising administering to the patient a dosage of noribogaine

that provides a Uy of nortbogaine of less than about 540 ng/mg serum and

about 300 ng/ml

H. A method for treating withdrawal symptoms in a patient suffering tfrom withdrawal

‘oo addiction to a substance comprising administering to the patient a dosage of noribogain

that provides a Cux 0F noribogaine of tess than about 360 ng/mg serum and an AUC/24 bir of

about 200 ng/ml.

11 A method for treating withdrawal symptoms in a patient suffering from withdrawal
from addiction to a substance comprising administering to the patient a dosage of noribogaine
that provides a (e 0f noribogaine of fess than about 180 ng/mg serum and an AUC/24 hr of

about 180 ng/mi.

12 A method for treating withdrawal symptoms in a patient sulfering from withdrawal
o addiction to a substance comprising admnistering to the patient a dosage of northogaine

from about 100 mg to about 600 mg at intervals of about 24 howrs,

i3 The method according to claim 12, wherein the patiend is dlmm‘sgma d a dosage of

noribogaine from about 100 mg to about 500 mg at intervals of about 24 hours.

t4. The method according to claim 12, wherein the patient is administered a dosage of

. o
)

noribogaine from about 100 mg to about 400 me at intervals of about 24 hours,

-
&

5. The method according to claim 12, wherein the patient is administered a dc

porthogaine {from about 100 myg to about 300 myg at intervals of about 24 houss.

{6 The method according to claim 12, wherein the patient s administered a dosage of

noribogaine from about 100 mg to about 200 g at intervals of about 24 hours.
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17 A method for reating withdrawal syimptons in a patient suffering from withdrawal

from addiction to a substance comprising administering to the patient a dosage of northogaine

from about 200 myg to about 600 mg at intervals of about 24 hours,

18, The method according 1o claim 17, wherein the pationt is administered a dosage of

¢ from about 200 mg to about 300 mg at intervals of about 24 hours.

noribog
19, The method according to claim 17, wherein the patient 1s administered a dosage of

norihogaine from about 200 myg o about 400 my at intervals of about 24 hours.

. wherein the patient is adnunistered a dosage of

:,.:.g
pund
oy

The method according to cla

o~ ~
b

noribogaine from about 200 mg to about 300 mwg at intervals of about 24 hours.

21 A method for freating withdrawal symiptoms in a patient suffering from withdrawal
from addiction to a substance comprising administering to the patient a dosage of noribogaine

-

from about 300 mg to about 600 mg at intervals of about 24 hours.

-~

22. The method according to claim 21, wherein the patient is administered a dosage of

3]

noribogaine from about 300 mg to about 500 mg at intervals of about 24 hours.

23. The method according to claim 21, wherein the patient is administered a dosage of

noribogaine from about 300 mg to about 400 mg at mtervals of about 24 hours. In some

embodiments each patient is administered from about 400 mg to sbout 300 mg at intervals of
about 24 hours.
24, A method for reating withdrawal symptoms in a patient suffering from withdrawal

from addiction to a substance comprising administering to the patient a dosage of noribogaine

from about 500 mg to about 600 mg at intervals of about 24 hours.
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FIGURE 3
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