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ous symptorms.of abstinence (irritability, anxiety, hunger,

¥ ‘

Fleld of the invention

[0001] The use of agonists of GABAg receptors and -

pharmaceutically acceptable derivatives thereof, in re-

_ .ducing the wish of smoking in nicotine-dependent pa-
tients in treatment for maintaining nicotine abstinence is

described.

Background of the invention

[0002] The habit of smoklng generally starts in youth.
It is not clear how fast ‘dependence develops, anyhow
among those who successfully stop smoking less then
25% succeed at the first attempt.

[0003] The damages of tobacco smoke are well

- known. Nlootlne, atobacco alkaloid, is probably the only

compound endowed of rewardlng properties among the
4000 components of cigarette smoke, whlch on the
contrary, burns toxic substances. which are non-satis-
fying but phammacologically very active,

[0004]) Tobacco smoke contains; cigarette constitu-
ents (organic products, nicotine alkaloids, additives)
and products deriving from combustion (CO,, CO, tar).

" Some of the compounds contained In tar, and in partic-

ular products of combustion, are the actual responsible
of various forms of cancer, especially pulmonary cancer.
Among the active compounds of smoke, carbon mon-

oxide and nicotine play an important role in determining

cardiovascular diseases. Nicotine, in fact, has a direct
action on cholinergic receptors and starts a cascade of
phannacologlca] actions, linked to the liberation of cat-
echolamines ~ (adrenaline,  noradrenaline, and
dopamine)- which can cause serious cardiovascular
problems (atherosclerosis and pathologles of the heart).

[0005] in man the action of nicotine alters the nervous
system physiology, both centrally and penpherally Nic-
otine Is capeble of modifying the transmission of nerv-
ous |mpulses through a specific action on the sympa-
thetic nervous system: at low concentration the nervous

~ transmission Is stimulated while’ at higher concentra-
~ tions it Is blocked.

[0006] Tolerance to nicotine Is shown by the absence,
in smokers, of nauses, vertigo and other classical symp-
torns ‘which appear after administration of nicotine to
non-smokers or by a lowering of the effect observed af-
ter the prolonged use of the same quantity of products
contalnlng nicotine.

[0007] “The difficulty for smokers to stop smoking is

- due, partially, to the satisfying effects typlcal of nicotine,

which is in fact under all aspects an abused substance

~ (drug) and as such acts as a positive primary reinforce,

i.e. causes rewarding sensations inthe user, compelling
him/her to repeated self-administration in order to attain
continuously satisfying effects. Nicotine deprivation in

strong smokers causes Irritability and discomfort which

can be overcome only by administering nicotine. Vari-
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stimulus to smoke) are nicotine-specific. Amongthe var-
lous symptoms described In the literature the following

~ should be mentioned, as they are important in determin-
" Ing arelapse: mood variation, irritability, anxiety, depres-

sion, somnolence, headache, breath difficulties, pains,
limbs tingling, stomach-ache. This syndrome Is often ac-
companied by signs of a bradycardia, peripheral flush-
Ing, decrease of urinary adrenaline, noradrenaline and
cortisol, EEG alterations, variation of the endocrine
functions, cognitive deficits such as disturbances in
memory, attention and vigilance, sleep disorder, consti-
pation, sweating, oral ulcers and cough. Medicament at

_present avallable for the treatment of smoke depend-

ence can be subdlvlded in:
Nicotine substituting systems "

[0008] . There are at list four different kind which have
been tested: nicotine chewing gums, ‘transdermal nico-
tine, nasal spray nicotine and nicotine for inhalation. All
these systems attempt to obtaln a progressive reduction
of nicotine consumption with respect to the beglnnlng of

“the treatment.. For three of the above said substituting

systems [i.e. steam with nicotine (base for inhalation),

‘nicotine nasal gel (now available also in spray) and nic-

otine chewing gum (2 mg)] the time requested to reach
a clinically significant level is in the order of minutes,
while in the case of transdermal nicotine the plateau lev-
el is attained after 8 hours.

Symptomatic treatments
[0009] The efﬂcacy of pharmmacological treatments for

symptoms and signs of abstinence and/or craving Is
demonstrated in the case of other substances of abuse.

Fluoxetine for alcohol and clonidine for heroin. The
" same approach is applied to the treatmenits for stopping

smoking.
[0010] The only nicotine antagonist proposed for
stopping the smoking habit is mecamilamine, usually

“employed for the initial control of blood pressure in dis-

secting aorta aneurysm, however, it presents several
central and peripheral side effect and has not demon-

~ strated a convincing long-term clinical efficacy in main-
taining nicotine abstinence. - v

Detemrents and chemical surrogate of smoking

[0011] Numerous attempts performed with com-

'pound_s which, added to cigarettes, would change their

taste (silver salis) orwhich are inactive nicotine agonists
(Lobeline) or have, themselves, rewarding properties
different from nicotine, represent all potential attemna-
tives able to induce conditioned relnforcement did not -

. however give satisfactory resuits.
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Behavioural or non pharmacological treatments -

[0012] Many different therapies of this type are avail-
able; they include individual expedients, programforthe
behavioural modification, such as procedures which in-
duce conditioned disgust, speclalised psychological
support and alternative therapies such as hypnosis and
acupuncture.,

[0013] In spite of an apparent high rate of smoking

~ cessationatthe beginning of treatment, the behavioural

therapies do not appearto be very successful in the long
run.

[06014] The difficulty of finding valid pharmacological
therapies against the abuse of substances like nicotine,
cocaine, heroin, alcohol etc. is due in part to thelirstrong
reinforcing effects. Such effects, which from the behav-
ioural point of view are called positive hedonic effects,

_induce a "sensation®, a "desire", which pushes the toxic

patients or the experimental animal with unrestricted ac-
cess to the drug (in the case of legal substance such as
nicotine), to behave as driven by a compulsive wish of
obtaining the substance which represents a fundamen-
tal component in the failure to Quit from smoking.
[0015] In WO 0007583 published on 17.02. 2000 and
claiming the priorittes 05.08.1998, 09.11. 1998 and
11.12.1998, it Is described a method for changing addi-
tion-related behaviour of a mammal suffering from ad-
diction to abused drugs by administering to the mammal
i.a. yvinyl GABA (GVG) ory-hydroxybutyric acid (GHB)

Summary

[0016] The present invention refers to the use of ag-
onists of GABAg receptors as defined inthe claims phar-
maceutically acceptable derlvatives thereof, for the
preparatlcn of pharrnaceutlcal compositions for the
treatment of nicotine or smoking abstinence and de-
pendence in nicotine-dependant patients. -

Descriptlon of the lnventlon'

[0017] The Applicant has now found that agonlsts of

' GABAB as defined inthe claims, or pharmaceutlcally ac-

ceptable derivatives thereof, are capable of inhibiting
the “craving" for nicotine in smoking patients.

[0018] With agonists of GABAg according to the
present invention it is intended the compounds, known

In Irterature, capable of behaving in vivo as GABAB ag-
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_ onists, for example: B—(4-chlorophenyl)GABA(herelnaf-
_.ter indicated with its tnvnal name: Baclofen), 3-amino-

propyl(methyl)phosphimc acid (SKF 97541), ‘3-amino-
propyl phosphinic acid (CGP 27482), 'ybamlno-ﬂ-
4-(4-chlorophenyl)nitropropane

“As pharmaceutically acceptable derivatives of the

above sald compounds it is intended, according to the

invention, their saits, esters, ethers, complexes and

their corresponding isomers.
[0019] Particularly preferred among the above said

50
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compounds is Baclofen which Is a well known medlca-
ment having myorelaxant actlon used in the treatment

_ of spastic states,
-{0020] More particularly the isomer R (-). Baclofen free

base or equivalent cormpounds are preferred
{0021] The above said compounds acting as agonist

of GABAg are nomally worked in the form of capstules,
" pills, transdermal patches, subllngual gel depot intra-

muscular preparations according to well known tech-
niques.

[0022] For the preparation of the above reported for-
mulations the usual appropriate additives or excipients
are used; for example in the case of transdermal patch-
es the more commonly used additives are: silica, min-
eral oll, polyethylene, polyester, ethylene vunylacetate
and other equivalent.

[0023] The average doses of a formulation for oral ad-
ministration are comprised between five and fifty milll-

~ grams a day depending on the pharmaceutlcal prepa-

ration used. Specific examples of suitable formulation
according to the invention Is represented by:

~ capsules and sustained release plils for oral admin-
istration obtained by reserved systems or matrix
systems, whose exciplients are methylacrylate, pol-
yethylene, polyvlnylchlorlde methyicellulose, car-
boxy-methyl-cellulose, lipides.
transdermal drug delivery (TDD) and transdermal
therapeutic systems (TT. S) such as:

adhesive devlces;
. reservoir devices;
'monollthlc devices;

[0024] The excipients used in the above sald prepa-
rations are normally: siiicone, polyethylene emylenevl-

B _nylacetate, mineral oil, adhesive polymers

[0025] it was surprlslngly found that heavy smokers

,presentlng muscular  contractions of varlous origin

(amyotrophyc lateral sclerosis, vertebral dlsc hernia,
spastic wry-neck etc.) manifested aslgnlﬂcant reduction
of their smoking habit with an actual and dramatlc spon-
taneous. lowering in the number of nicotine c|garette
consumed Apossible therapeutical protocol ¢ conslsts in

the administration to.the patient of 30-76 mg of active
) product per day, if preferred subdwlded in three refract-
. ed times. The resuits of the tests reported herelnafter._

where the effects of the administration of Baclofen were
studied, show that Baclofenis an useful medlcament ca-
pable of llmrtlng the compulslve wish, and the "cravlng

which is at the basis of the nicotine dependenoe and

_addlctlon ‘and which represents ! the principal cause of

relapses

Clinic e)tperimentatlon' _

[0026] The study was perfonned on 15 heavy smok-
ers, having an age comprised between 30 - 65 years,
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_ showlng nicotine dependence according to the DSM- v

man-Keuls

“criteria (1994).

[0027] All the patients have been treated for 6-8
weeks in mono-therapy with Baclofen 40 mg per day
(range 30-75 mg). Five patients (about 30%) of the pa-
tients showed one or more of the following side effects
due to the assumption of Baclofen (nausea, nightmares,

. headaches, sedation, vertigo) effects which immediate-

ly disappeared after reduction of the treatment. Only In

one case it was necessary to suspend the administra- .

tion of the medicament.

[0028] Almost ali the patients (70%) showed a reduc-
tion of the subjective wish of smoking. Such effect was
accompanied by a diminution of cigarettes smoked, In
no case during the reduction of the voluntary assump-
tion of tobacco the signs and symptoms typical of nico-
tine abstinence were noticed.

Pharmacologlcal experimentation

[0029] The detalled method has been elsewhere de-
" scribed by Martellotta et al. (1995):

_ Animals

[0030] Albino male mice CD1 (Charies River, Italy)
welghing 25-28 g were used In the test. The mice were
housed 10 by cage and kept in & room with inverted

. night/day cycle (12 h light/dark), at 22°C with food and

water ad libitum. All the experiments were performed
between 8.00 and 13.00 a.m.

_Substances

[0031]‘ The (-) nicotine, bitartrate salt (Slgina Italy)

was dissolved, immediately before the tests, In a phys-
iological solution added with 1% heparin; the doses are
referred to the salt. The (t) Baclofen (Tocrig, UK) is dis-
solved in physiological solution and administered intra-
peritoneally (i.p.) In & volume of 1 mi/kg 20 minutes be-
fore the first session of self-admlnistration In tests on
the blocklng effect the CGP 35348 (0,25 and 50 mg/kg

1.p.), an antagonist of GABAg receptors, was adminis-
_ tered 15 min. before Baclofen.

Apparatus

'[0032] A couple of mice dre put, separately, in identi-

cal cages of Plexiglas (8xBx8 cm), each of which
presents a frontal hole provided with a photocell activat-
ing a recorder (Coulbourn instruments, USA) and auto-
matic syringes. On the opposite side of the cage there
is a fissure which permlts to pass and fix the tail , a but-
terfly needlé can be éasily inserted in one of the lateral
vein of the tall and the mouse venous system is con-
nected with the syringes of the pump.

[0033] The significance was determined with one way

‘ _varlahce analysis (ANOVA) followed by the test of New-
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~~[0033]. Baclofenls capable of antagonising the effects
..of (-) nicotine in doses comprised between 0,625 and
2,6 mgfkg i.p.. Such effect was always suppressed by

both doses of CGP 35348, demonstrating that the ob-
served effect was mediated by receptors speclific for

. GABAg-type receptors.
“[0035] From all the above said, It is evident that Ba-
- clofen, in an absolutely unexpected manner, showed

how an agonist action on GABAg receptors is capable

. of selectively suppressing the impulse to smoke in nic-

otine-dependent patients. Baclofen, and therefore the
receptor system of GABAg could control the behaviours
which express the relapse in abuse, not only for those

‘neurotransmitters which mediate the rewarding effect of

smoking but also for those which are at the basis of the
compulsive, and therefore irresistible, wish to restart

~ smoking.

[0036] In view of the specific and selective effect on
GABAg-type receptors demonstrated in the antagonistic
experiments with the compound CGP 35348, the inven-

~ tion must be intended to include also the use of phar-

macologically equivalents of Baclofen or Baclofen iso-
mers (salts, esters, complexes. etc.) orto other agonists
of GABAg receptor.
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Claims .

1. - Use of agonists of GABAg receptors, or pharma-
ceutically acceptable derivatives thereof, for the
preparation of pharmaceutical compositions for re-
ducing the wish of smoking in nicotine-dependent
patients in the treatment for maintaining nicotine ab-
stinence wherein such agonist of GABAg is not
the y-hydroxy-butyric acld (GHB).

2. Use according to claim 1, wherein the GABAg re-

ceptors agonists are: B-(4-chlorophenyl)GABA (Ba-
clofen), 3-aminopropyl{methyl)phosphinic acid,
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S-amlnopropylphosphlnlcacld,y—amlno-ﬂ-4—(4—chlo- .
' rophenyl)nltropropane of pharmaceutically’ aecept-

able derivatives théereof selected from their salts

esters, ethers complexes and their correspondlng
Isomers ' S

Use according to Claim 2 wherein the GABAB re-
ceptors agonlst |s Baclofen

‘Use accordmg to claim 3, wherein the GABAB re-
‘ ceptors agomst Is the lsomer R(-) Baclofen free_
‘base

Use according to Claim 1 whereln the pharmaceu-
tical composltlon Is in the form suitable for oral,
parenteral transdermal depot aclmlnlstratlon

Use accordingto Claim& whereinthe suitable forms
are: capsules pllls, transdermal patches, sublln-

' a gual gel depot Intramuscular preparatlons

" Use accordlng to Claim 6 wherein the pllls are sus-

tained release pllls obtalned by reserved systems

“or matrix systems.

Use according to Claim 5 wherein the transdermal
composition are transdermal drug delivery- and
transdermal therapeutlc systems

“Use accordlng to Clalm 8 wherein the formulatrons '

are: adheslve devlces reservolr devlces monolrth-

ic devlces

Patehtansﬁrhche h

1

o

Verwendung von Agonlsten von GABAB Rezepto-
" ren‘oder’ ‘ihren pharmazeutlsch brauchbaren Deri-

vaten fir die Herstellung pharmazeutlscherZusam- .

mensetzungen zur Verminderung’ des Wunsches

oz Rauchen bel nlcotlnabhanglgen Patlenten bel

. (Baclofen),
"3 -Amlnopropylphosphlnsaure,

) chlorphenyl)nrtropropan oder |hre pharmazeutlsch
'brauchbaren Derivate slnd die aus lhren Salzen,

" ‘Estemn;, Ethern, Komplexen und lhren korrespondle-

der Behandlung zur Aufrechterhaltung von Nlcotin-
Abstinenz, wobel ein solcher GABAB-Antagonlst
nicht die y-Hydroxybuttersaure (GHB) Ist.

Verwendung nach Anspruch 1, bel der die GABAB

Flezeptoren-Agonlsten g- (4-Chlorphenyl)GABA
-Amlnopropyl(methyl)phosphinsaure,

renden Isomeren ausgewahlt srnd

Venlvendung nach Anspruch 2, bei der der GABAB-

: VerWen‘dung nach Anspruch 3, bel der de‘r'GABAB-

F-AMino-p-4-(4-
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Rezeptoren-Agonist die frele’ Base des lsomers
R-(-)- Baclofen ist. !

Verwendung nach Anspmch 1, bel der dle pharma-
zeutische Zusammensetzung ‘in einer Form vor-

" llegt, die fiir eine orale, parenterale transdermale

1.

Depot-Verabrelchung geelgnet lst

Verwendung nach Anspruch 5, béi der die geelgne-
ten Formen Kapseln, Tabletten, transdemlale Pfla-
ster, sublinguales Gel, lntramuskulare Depot-Zube-

 reltungen slnd

Verwendung nach Anspmch 6, bel der dle Tabletten
Tabletten mit lénger anhaltender Freisetzung slnd

" die durch Reservesysteme oder Matrlxsysteme er-

halten wird.

Verwendung nach Anspruch 5, bei der die transder-
malen Zusammensetzungen transdermale Wirk-

" stoffabgabe-Systeme und transdermale therapeu-

tische Systeme sind.

Verwendung nach Anspruch 8, bel der die Formu-
lierungen haftende Vorrichtungen, Reservoirvori-
chungen, monollthlsche Vorrlchtungen sind

_ ﬁ’_e_vendlcatlons

Utllisation d'agonistes des récepteurs GABAB'. ou

leurs dérivés pharmaceutiquement acceptables,

pour la préparation de compositions pharmaceuti-
ques pour réduire I'envie de fumer de patients ¢ dé-
pendantde la nicotine dans’le traltement pour! main-

tenir l'abstlnence ala nicotine, oil ledit agonlste ‘

de GABAB n est pas I* aclde y-hydroxy-butyrlque

: (GHB)

Utlllsatlon selon la revendlcatlon 1,0l les agonlstes

B des récepteurs GABAg sont 8- (4-ch|orophényl)GA-
s BA (Baclofen), acide 3-amlnopropyl(méthyl)phos-
" phinique, acide 3-amlnopropylphosphlnique y-ami-

) Utlllsatlon selon la revendlcatlon 3, I

no-p-4-( 4-chlorophényl)nltropropane ou leurs déri-
vés phamaceutiquement acceptables sélectlon—
nés parmi leurs sels, esters, éthers, complexes et

leurs lsomeres corr_espondants

._'Utlllsatlon selon la revendlcatlon 2, ou I'agonlste
des récepteurs GABAB est Baclofen C

des récepteurs GABAB est la base libre de l‘lsomere

~"R() Bagldfen.

Utilisation selon la revendlcation 1 ou la composl-
. tion pharmaceuthue est sous uneforme appropnée

pour I'adrninistration orale, parentérale transcuta-

u' fegoniste .
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._néeouen dépb6t.

Utilisation selon la revendication 5, ol les formes

-appropriées sont: capsules, pilules, patchs transcu-
tanés, gel sublingyal, préparations intramusculai- -

res en dépbt.

Utilisation selon la revendication 6, ol les pilules
sont des pilules & libération entretenue obtenues
par des systémes & réservoir ou des systémes &
matrice.

Utilisation selon la revendication &, ol les compo-
sitions transcutanées sont des systémes de déli-
vrance transcutanée du médicament et des systé-
mes thérapeutiques transcutanés.

Utilisation selon ia revendication 8, ol les formula-
tions sont:.des dispositifs adhésifs, des dispositifs
formant réservoir et des dispositifs monolithiques.
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