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(57) ABSTRACT 

The present invention encompasses methods of treating 
patients for tobacco addiction and nicotine addiction, for 
palliating the effects of nicotine Withdrawal, for providing or 
facilitating the effects of smoking cessation therapies and as 
long-term smoking cessation maintenance therapy. The 
invention also includes related pharmaceutical compositions 
comprising nicotine receptor antagonists and either an anti 
depressant or an anti-anxiety drug. Speci?c combinations of 
drugs (mecamylamine HCl and bupropion HCl) as Well as 
mecamylamine in combination With certain drug classes 
(e.g., anti-anxiety drugs and anti-depressants) comprise the 
pharmaceutical compositions disclosed. These compositions 
are also contemplated for use in the treatment of cocaine 
addiction and the treatment of alcohol dependence. 
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NICOTINE ADDICTION TREATMENT 

FIELD OF THE INVENTION 

[0001] The present invention relates to pharmaceutical 
compositions and methods of using these compositions to 
treat patients for tobacco addiction and nicotine addiction, to 
palliate the effects of nicotine WithdraWal and to enhance the 
outcomes of other smoking cessation therapies. Each agent 
of the pharmaceutical compositions disclosed has an unique 
mechanism of action, and When administered concurrently, 
the combined drugs provide unexpected advantages over 
existing therapies. 

BACKGROUND OF THE INVENTION 

[0002] Tobacco addiction represents the most important 
preventable cause of illness and death in our society, respon 
sible for more than 400,000 deaths each year. Currently, one 
out of ?ve Americans smoke cigarettes, representing almost 
50 million smokers in the United States alone. Half of all 
smokers Will die of diseases directly related to tobacco use, 
and many smokers Will suffer signi?cant morbidity. 
Approximately 15 million smokers try to quit, but only one 
million of those succeed in smoking cessation each year. 

[0003] A. Nicotine Addiction and Nicotine Addiction 
Therapy 
[0004] A great deal of evidence supports the vieW that 
people continue to smoke because of the reinforcing effects 
of nicotine. Relevant ?ndings include the fact that When 
alloWed to control the nicotine content of each puff, smokers 
previously deprived of cigarettes, or administered a centrally 
acting nicotine antagonist, select higher nicotine concentra 
tions. Moreover, under certain conditions, smokers, as Well 
as animals, Will self-administer intravenous nicotine. 

[0005] The reWarding psychopharmacologic effects of 
nicotine are diverse. They include tranquiliZation, Weight 
loss, decreased irritability, reduction in craving for cigarettes 
and other tobacco products, increased alertness, and 
improved cognitive function. These effects involve to some 
extent relief of WithdraWal symptoms, Which could be 
considered negative reinforcement by nicotine. HoWever, 
some effects (e.g., improved attentiveness) have been dem 
onstrated in non-dependent animals (Rose, 1996 Rev. Med. 
47: 493). 

[0006] Nicotine that is inhaled in tobacco smoke is rapidly 
absorbed and enters the pulmonary circulation, reaching the 
brain Within several seconds. One cigarette provides 5-30 
ng/ml of nicotine in venous blood (Rose, 1996). Nicotine 
has a metabolic half-life of roughly 2 hours, and cotinine is 
the main metabolite. Other mechanisms of nicotine delivery, 
such as snuff, and smoking pipes and cigars create the same 
effects once in the blood stream. 

[0007] Nicotine is a poWerful psychoactive drug that acti 
vates the same brain pathWay as cocaine, and other psycho 
stimulants, producing drug associated tolerance and With 
draWal effects. In smokers, nicotine’s rapid onset of central 
nervous system action and short half-life cause tolerance to 
develop quickly and provide an optimal environment for the 
development of nicotine dependence. 

[0008] Several pharmacotherapies have proven effective 
for smoking cessation. These include nicotine replacement 
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therapies (NRTs). Such NRTs come in the form of gum, the 
transdermal patch, nasal spray, and inhaler. The ?rst FDA 
approved pharmaceutical to provide nicotine replacement 
Was Nicorette® (nicotine polacrilex), a cheWing gum for 
mulation that contained 2 mg, and later 4 mg, of nicotine in 
each piece. The gum delivered nicotine through buccal 
absorption folloWing cheWing. 

[0009] Non-nicotine pharmacologic therapies are a more 
recently developed method of treating nicotine addiction. 
Possible reagents include nicotine blockade therapy, drugs 
affecting serotonergic neurotransmission, anti-depressants, 
anxiolytics, clonidine and airWay sensory replacement 
(Rose, 1996; and Cinciripini et al., 1998 Oncology 12: 
249-256). Nicotine blockade therapy (also referred to as 
nicotine receptor antagonists) utiliZes compounds that 
occupy nicotine receptors, thereby attenuating the reWard 
received from tobacco usage (Clarke, 1991 Br. J. Addict. 86: 

501-505). 
[0010] B. Anti-Depressants and Anxiolytics 

[0011] Anti-depressants have oftentimes been used to treat 
symptoms of nicotine WithdraWal. One such anti-depressant 
is bupropion. Wellbutrin® is the trade name for the bupro 
pion salt, bupropion HCl, an anti-depressant manufactured 
by Glaxo Wellcome. A sustained-release formulation of 
bupropion HCl, Wellbutrin SR®, is also indicated for the 
treatment of depression. Glaxo Wellcome also has FDA 
approval to market a sustained release formulation of bupro 
pion HCl as an aid to smoking cessation treatment for the 
smoking cessation indication. Glaxo Wellcome is marketing 
this product under the trade name Zyban®. Zyban® can be 
used either alone or in combination With a nicotine trans 
dermal system (NTS). The mechanism of action of bupro 
pion is unknoWn, but is thought to in?uence neurotransmit 
ters. Speci?cally, bupropion is believed to operate on the 
neurochemistry of nicotine addiction by enhancing dopam 
ine levels in the mesolimbic system and affecting noradren 
ergic neurons in the locus ceruleus portion of the brain. As 
dopamine had been associated With the reWarding effects of 
addictive substances, such as nicotine, inhibition of norepi 
nephrine re-uptake Was contemplated to induce a decrease of 
WithdraWal symptoms (The Medical Letter 39: 77 (Aug. 15, 
1997)). 
[0012] Another anti-depressant successfully used in the 
treatment of smoking cessation is doxepin. Doxepin and 
pharmaceutically acceptable salts thereof Were originally 
administered as anti-depressants (THE MERCK INDEX 
#3425: 539). Additional anti-depressants considered or uti 
liZed for smoking cessation treatment include imipramine 
(Nunn-Thompson et al., 1989 Clin. Pharm. 8: 710-720) and 
desipramine (Diana et al., 1990Am. J. Physiol. 259: H1718 
H1729). 
[0013] Anxiolytics have also been administered to treat 
nicotine WithdraWal. Anxiolytics counter the mild anxiety 
symptoms that occur during smoking cessation treatment, or 
the treatment of alcoholism or other substance abuse. The 
anxiolytic, isovaleramide, has been recommended for use in 
smoking cessation (Balandrin et al., WO 94/28888). Smok 
ing cessation has also been treated With a combination of 
antidepressants and anxiolytics (GlaZer, US. Pat. No. 4,788, 
189). 
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[0014] C. Nicotine Receptor Antagonists 

[0015] Another class of smoking cessation drugs are nico 
tine receptor antagonists, Which are used to block the 
nicotinic receptor (Rose et al., 1997 Psychopharmacology 
130: 28-40). Evidence suggests that smoking cessation may 
be facilitated by administration of a nicotinic antagonist 
having a selective action on central nicotinic cholinoceptors 
of the C6 (ganglionic) type (Clarke, 1987 Psychopharma 
cology 92: 135-143). Additional nicotinic receptors exist 
against Which nicotine antagonists can operate. One nicotine 
receptor antagonist, mecamylamine and its pharmaceuti 
cally acceptable salts, has been explored as a possible 
pharmacotherapy for smoking cessation because it aids 
smoking cessation in both animals and humans (Tennant et 
al., 1984 NIDA Res. Monogr. 55: 291-297). Mecamylamine 
Was patented in 1958 and since has been marketed as the 
anti-hypertensive agent, Inversine®, Which is mecamy 
lamine hydrochloride (HCl) (P?ster, U. S. Pat. No. 2,831, 
027; THE MERCK INDEX #5654: 905). In the context of 
nicotine dependence, mecamylamine HCl has been shoWn to 
block many of the physiologic, behavioral, and reinforcing 
effects of nicotine. 

[0016] LoW doses of mecamylamine HCl have been 
shoWn to enhance smoking cessation When used in combi 
nation With a nicotine transdermal system (NTS) (Rose et 
al., 1994 Clin. Pharmacology & Therapeutics 56: 86; Levin 
et al., US. Pat. Nos. 5,574,052 and 5,316,759). In a double 
blind clinical trial, in Which nicotine Was administered by 
skin patch treatment With or Without concurrent mecamy 
lamine (5 mg/bid), a threefold enhancement in continuous 
smoking abstinence rates Was observed for the combined 
mecamylaminenicotine patch group compared to the rate 
observed for the transdermal patch alone. Additionally, the 
therapeutic effect Was sustained for the combined mecamy 
lamine-nicotine patch group, Whereas abstinence decreased 
four fold over 12 months in the NTS-only group. Another 
effect of the combined mecamylamine-NTS therapy Was 
signi?cantly reduced cravings for cigarettes, negative effect 
and appetite (Rose et al., 1994). 

[0017] Thus, because drugs such as mecamylamine, or a 
pharmaceutically acceptable salt thereof, compete for the 
same receptor as nicotine, they have been bene?cial in 
enhancing currently available smoking cessation therapies. 
Mecamylamine is a central and peripheral nicotine antago 
nist and causes individuals treated With mecamylamine to 
crave higher doses of nicotine than When the same indi 
vidual is treated With agents Which are peripheral nicotine 
antagonists only (e. g., trimethaphan) (Perkins et al., “Effects 
of Central and Peripheral Nicotinic Blockage on Human 
Nicotine Discrimination,”Psychopharm. In press). Mecamy 
lamine blocks the stimulus effects of both cytisine and 
nicotine, both of Which bind to neuronal nicotinic receptors 
(Chandler et al., 1997 Psychopharmacology 129: 257-264). 

[0018] Additional nicotinic antagonists include hexam 
ethonium (Wotring et al., 1995 Neuroscience 67: 293-300), 
dihydro-beta-erythroidine (Stolerman et al., 1997 Psychop 
harmacology 129: 390-397), d-tubocurarine (Wotring et al., 
1995), pempidine (Rapier et al., 1990 J. Neurochem. 54: 
937-945), chlorisondamine (Caggiula et al., 1995 Psychop 
harmacology 122: 301-306), erysodine (Decker et al., 1995 
Eur J. Pharmacol. 280: 79-80) and trimethaphan camsylate 
(Hisayama et al., 1988 Br. J. Pharmacol. 95: 465-472). 
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[0019] Some nicotinic antagonists have been combined 
With other agents to examine the effects on mean arterial 
pressure and renal sympathetic nerve activity. TWo nicotinic 
receptor antagonists, pentolinium and hexamethonium, have 
been examined in combination With benextramine, 
desipramine and praZosin for their ability to modulate blood 
pressure (Martin 1997 J. Auton. Pharmacol. 17: 249-259). 
HoWever, combinations of nicotinic antagonists and either 
anti-depressants or anxiolytics have not been previously 
indicated for use in the treatment of smoking cessation or for 
other substance addiction therapies. 

[0020] D. Treatment of Cocaine Addiction 

[0021] Cocaine addiction has been treated With some of 
the drugs used for smoking cessation as a means of decreas 
ing cocaine WithdraWal symptoms. For example pharmaco 
therapy With desipramine, amantadine and bromocriptine 
Was shoWn in preliminary studies to minimiZe the symptoms 
of cocaine WithdraWal (Hall et al., 1990 Pharmacotherapy 
10: 47-65; and Kostenetal., 1991 NIDA Res. Monogr 105: 
510-511). Combinations of desipramine and amantadine 
have facilitated greater opiate and cocaine abstinence 
(Oliveto et al., 1995 J. Subst. Abuse Treat. 12: 423-428). 

SUMMARY OF THE INVENTION 

[0022] The present invention relates to a pharmaceutical 
composition for treating tobacco addiction and nicotine 
addiction, for palliating nicotine WithdraWal symptoms or 
facilitating smoking cessation. The preferred compositions 
comprise a therapeutically effective combination of a nico 
tine receptor antagonist and either an anti-depressant or an 
anti-anxiety drug absent supplementation of nicotine. Con 
templated pharmaceutical compositions can be an admixture 
of the active agents administered as a single unit (e.g., a 
single tablet or capsule) or can be administered in separate 
dosage units (e.g., tWo capsules). 

[0023] The anti-depressant of the pharmaceutical compo 
sition contemplated for this invention can be bupropion or a 
pharmaceutically acceptable salt thereof, or doxepin or a 
pharmaceutically acceptable salt thereof. Additional anti 
depressants contemplated for combination With a nicotinic 
antagonist include: doxepin, desipramine, clomipramine, 
imipramine, nortriptyline, amitriptyline, protriptyline, trimi 
pramine, ?uoxetine, ?uvoxamine, paroxetine, sertraline, 
phenelZine, tranylcypromine, amoxapine, maprotiline, traZ 
odone, venlafaxine, mirtaZapine, their pharmaceutically 
active salts or their optical isomers. 

[0024] One pharmaceutically acceptable salt of bupropion 
contemplated for the invention to be used in combination 
With a nicotine receptor antagonist is bupropion hydrochlo 
ride (HCl). The amount of bupropion or its pharmaceutically 
acceptable salt to be administered With a nicotine receptor 
antagonist is formulated so as to provide a dose of about 50 
mg to about 300 mg per day. 

[0025] One pharmaceutically acceptable salt of doxepin 
contemplated for the invention to be used in conjunction 
With a nicotine receptor antagonist is doxepin hydrochloride 
(HCl). It is further contemplated that the amount of doxepin 
or pharmaceutically acceptable salt thereof to be adminis 
tered With a nicotine receptor antagonist is formulated so as 
to provide a dose of about 10 mg to a dose of about 300 mg 
of doxepin per day. The total daily dose can be administered 
in several dosages over the course of the day (e.g., 1 to 6 

tablets). 
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[0026] It is also contemplated that the nicotine receptor 
antagonist component of the pharmaceutical composition is 
mecamylamine and pharmaceutically acceptable salts 
thereof as Well as optical isomers. One pharmaceutically 
acceptable salt of mecamylamine disclosed herein is 
mecamylamine hydrochloride (HCl). It is further contem 
plated that the amount of mecamylamine, or pharmaceuti 
cally acceptable salt thereof, to be administered With either 
an anti-depressant or an anti-anxiety drug is formulated to 
provide a dose of about 1 mg to about 25 mg of mecamy 
lamine per day. 

[0027] The invention further relates to the use of the 
anti-anxiety drug, buspirone or pharmaceutically acceptable 
salts thereof in combination With a nicotine receptor antago 
nist. It is contemplated that buspirone hydrochloride (HCl) 
in combination With a nicotine receptor antagonist be uti 
liZed. The invention also relates to the use of an amount of 
buspirone or pharmaceutically acceptable salt thereof to be 
administered With a nicotine receptor antagonist that is 
formulated so as to provide a dose of about 5 mg to a dose 
of about 60 mg per day. More preferred is the use of a 
nicotine receptor antagonist in a dosage range of about 1 mg 
to about 25 mg of mecamylamine (HCl) to be administered 
in conjunction With a dosage of buspirone (HCl) of about 5 
mg to about 10 mg per tablet. These dosages may be 
administered as one tablet to siX tablets per day. AnXiolytics 
other than buspirone contemplated for coadministration With 
a nicotinic antagonist for the treatment of smoking cessation 
include: hydroXyZine or meprobamate. 

[0028] This invention further provides compositions con 
taining nicotinic antagonists, other than mecamylamine, and 
either an anXiolytic or an anti-depressant. The nicotinic 
antagonists include: central nicotinic antagonists, central 
and peripheral nicotinic antagonists and peripheral nicotinic 
antagonists. Speci?c nicotinic antagonists contemplated 
include: mecamylamine, amantadine, pempidine, dihydro 
beta-erythroidine, heXamethonium, erysodine, chlorison 
damine, trimethaphan camsylate, tubocurarine chloride, 
d-tubocurarine, their pharmaceutically acceptable salts or 
their optical isomers. 

[0029] The invention additionally relates to a method of 
treating tobacco addiction or nicotine addiction, palliating 
nicotine WithdraWal symptoms, or facilitating smoking ces 
sation comprising the step of administering to a patient any 
one of the aforementioned pharmaceutical compositions. 

[0030] The invention further relates to a method of treat 
ing tobacco addiction or nicotine addiction, palliating nico 
tine WithdraWal symptoms, or facilitating smoking cessation 
comprising the added step of administering the pharmaceu 
tical compositions disclosed above in combination With a 
nicotine replacement or supplementation therapy. The nico 
tine transdermal patch is such a contemplated nicotine 
replacement therapy. 

[0031] It is further contemplated that the described phar 
maceutical compositions can be administered to treat indi 
viduals for cocaine addiction, to ameliorate cocaine With 
draWal symptoms and to treat individuals for alcohol 
addiction and ameliorate the effects associated With alcohol 
WithdraWal. The methods of delivery and dosages adminis 
tered for treatment of cocaine addiction and alcohol depen 
dence may be similar to those suggested for treatment of 
nicotine addiction. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0032] 
[0033] Although non-prescription nicotine replacement 
therapies dominate the market, their effectiveness in pre 
venting nicotine-dependent individuals from relapsing is not 
as great as that demonstrated for non-nicotine dependent 
pharmacological agents, such as bupropion HCl. Success 
rates for nicotine gum is less than 10% at 12 months and for 
nicotine transdermal patches only 10-30% at 12 months 
(Rose et al., 1994). Therefore, identifying reagents that 
possess loW failure rates are a goal for both the industry and 
for smokers desiring to quit their addictive habit. 

I. General Description 

[0034] The present invention encompasses methods of 
treating patients for tobacco addiction, nicotine addiction, 
palliating the effects of nicotine WithdraWal, enhancing the 
outcomes of other smoking cessation therapies, as Well as 
providing long term smoking cessation maintenance treat 
ment. The invention also includes related pharmaceutical 
compositions used to treat patients administered in thera 
peutically effective amounts. Speci?c combinations of 
drugs, such as an anti-anxiety agent in combination With a 
nicotine receptor antagonist are disclosed. Additionally, the 
pharmaceutical composition of an antidepressant in combi 
nation With a nicotine receptor antagonist is also contem 
plated. Preferred nicotinic receptor antagonists are those that 
are both a central and peripheral nicotine antagonist (e.g., 
mecamylamine) or a central nicotinic agonist. Less preferred 
nicotinic receptor antagonists are those antagonists Which 
are only peripheral nicotine antagonists. These compositions 
are also contemplated for use in treating individuals for 
cocaine addiction and its associated WithdraWal effects, and 
alcohol dependence and its associated WithdraWal effects. 

[0035] 
[0036] In one embodiment, the pharmaceutical composi 
tions of this invention that are used to treat tobacco addiction 
and palliate the WithdraWal symptoms associated With ces 
sation of tobacco use, preferably include the folloWing 
combinations: 

II. Speci?c Description 

[0037] (1) mecamylamine or a pharmaceutically 
acceptable mecamylamine salt such as mecamy 
lamine hydrochloride (HCl) and bupropion or a 
pharmaceutically acceptable bupropion salt, such as 
bupropion hydrochloride (HCl); 

[0038] (2) mecamylamine or a pharmaceutically 
acceptable mecamylamine salt, such as mecamy 
lamine HCl and buspirone or a pharmaceutically 
acceptable buspirone salt, such as buspirone hydro 
chloride (HCl); 

[0039] (3) mecamylamine or a pharmaceutically 
acceptable mecamylamine salt such as mecamy 
lamine HCl and doXepin or a pharmaceutically 
acceptable doXepin salt, such as doXepin hydrochlo 
ride (HCl); and 

[0040] (4) a nicotine receptor antagonist and either an 
anti-depressant or an anti-anxiety agent. 

[0041] The patents that eXist for the anti-depressants, 
anti-anxiety drugs (also knoWn as anXiolytics), and nicotine 
antagonists, such as mecamylamine, identi?ed beloW dis 
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cuss other uses for these agents. These patents describe the 
pharmaceutical compositions and their pharmaceutically 
acceptable salt derivatives, methods of producing the phar 
maceuticals and methods of using them. 

[0042] Although large dosage ranges are contemplated for 
the nicotine receptor antagonist-anti-depressant and nicotine 
receptor antagonist-anXiolytic combinations, due to the 
unexpected advantages created by the combination therapy, 
preferred dosages may lie in the loW to mid range for each 
drug. These loWer dosages Will reduce the incidence of side 
effects and adverse reactions. 

[0043] Mecamylamine Was used initially as an anti-hyper 
tensive, but also can act as a nicotine receptor antagonist. 
US. Pat. No. 2,831,027 describes the synthesis of mecamy 
lamine. The mecamylamine salt, mecamylamine HCl, has 
the chemical formula of C11H22ClN. Mecamylamine and 
pharmaceutically or physiologically acceptable salts thereof 
(e.g., mecamylamine HCl) and optical isomers are contem 
plated in this invention to be used in combination With an 
anti-anxiety drug or an anti-depressant to treat tobacco 
addiction and nicotine addiction, ameliorate nicotine With 
draWal effects, in conjunction With nicotine replacement 
therapies (NRTs), and to treat cocaine addiction and alcohol 
dependence. 

[0044] Nicotinic antagonists, in addition to mecamy 
lamine, contemplated for use in combination With an anXi 
olytic or an anti-depressant include dihydro-beta-erythroi 
dine (also knoWn as dihydro-[3-erythroidine; 3[3-1,6 
didehydro-14,17-dihydro-3-methoXy-16(15H) 
oXaerythrinan-15-one; 12,13-didehydro-2,7,13,14 
tetrahydro-ot-erythroidine) (THE MERCK INDEX, #3158: 
500; 1989); tubocurarine chloride (also knoWn as 7‘,12‘ 
dihydroXy-6,6-dimethoXy-2,2‘,2‘-trimethyltubocuraranium 
chloride hydrochloride) (THE MERCK INDEX, #9717: 
1542, 1989); d-tubocurarine (Wotring et al., 1995); aman 
tadine (also knoWn as tricyclo[3.3.1.13’7]decan-1-amine; 
1-adamantanamine; 1-aminoadamantane; 1-aminodiaman 
tane; 1-aminotricyclo[3.3.1.13’7]decane) (THE MERCK 
INDEX #380: 60, 1989); pempidine (also knoWn as 1,2,2, 
6,6-pentamethylpiperidine) (THE MERCK INDEX #7022: 
1120, 1989); erysodine (an erythrine alkaloid related to 
dihydro-beta-erythroidine; see Decker et al., 1995; and 
Singh et al., 1969 Experientia 25: 785); chlorisondamine 
(also knoWn as chlorisdondamine chloride; 4,5,6,7-tetra 
chloro-2,3-dihydro-2-methyl-2-[trimethylammonio)ethyl] 
2H-isoindolium dichloride; 4,5,6,7-tetrachloro-2-(2-dim 
ethylaminoethyl)-2-methylisoindolinium chloride 
methochloride) (THE MERCK INDEX #2101: 324-325, 
1989); heXamethonium (also knoWn as N,N,N,N‘,N‘,N‘-heX 
amethyl-1,6-heXanediaminium; heXmethylenebis(trimethy 
lammonium) (THE MERCK INDEX #4609: 741, 1989); 
and trimethaphan camsylate (also knoWn as decahydro-2 
oXo-1,3-bis(phenylmethyl)thienol[1‘,2‘: 1,2]thieno[3,4]imi 
daZol-5-ium (THE MERCK INDEX #9621: 1527, 1989). 
The pharmaceutical salts of these compounds are also con 
templated for use in the treatment of smoking cessation. One 
eXample using a nicotinic antagonist other than mecamy 
lamine is amantadine HCl and bupropion, Wherein about 
150 mg to about 300 mg of bupropion is co-administered 
With about 50 mg to about 150 mg of amantadine HCl to 
treat smoking cessation, as Well as other conditions involv 
ing WithdraWal symptoms. 

Mar. 4, 2004 

[0045] This invention also relates to use of an anti-depres 
sant, such as bupropion, in conjunction With a nicotine 
receptor antagonist. U.S. Pat. Nos. 3,819,706 and 3,885,046 
describe the synthesis of bupropion. The various forms of 
bupropion have been used to treat psychoseXual dysfunction 
in men and Women, to reduce cholesterol levels, to treat 
attention de?cit disorder (ADD), to suppress prolactin levels 
in animals, to treat depression, to treat tardive dyskinesia in 
mammals, and to overcome the mental alertness impair 
ments created by alcohol consumption. Patents encompass 
ing the aforementioned methods of using bupropion are 
disclosed respectively in US. Pat. Nos. 4,507,323; 4,438, 
138; 4,435,449; 4,347,257; 3,885,046; 4,425,363; and 
4,393,078. One pharmaceutically acceptable salt of bupro 
pion, bupropion HCl, Which is marketed under the names of 
Wellbatrin® and Wellbutrin®, has the chemical formula of 
C11H19Cl2NO. 
[0046] Another anti-depressant contemplated for admin 
istration With a nicotine receptor antagonist is doXepin or 
pharmaceutically acceptable salts thereof. US. Pat. Nos. 
3,438,981 and 3,420,851 describe the synthesis, pharmaceu 
tical composition and use of doXepin. DoXepin has the 
chemical formula of C19H21NO. One pharmaceutically 
acceptable salt of doXepin, doXepin HCl, has the chemical 
formula of C19H22ClNO and is marketed under the names 
Adapin®, Aponal®, Curatin®, NovoXapin®, QuitaXon® 
and Sinequan®. DoXepin and pharmaceutically or physi 
ologically acceptable salts have been administered as anti 
depressants or anti-pruritics (THE MERCK INDEX, #3425: 
539). As contemplated for use in this invention, doXepin is 
to be administered With a nicotine receptor antagonist to 
treat the effects of tobacco addiction and nicotine addiction, 
to palliate nicotine WithdraWal effects, and to potentiate 
other smoking cessation therapies. These pharmaceutical 
compositions may also be used to treat cocaine addiction or 
to treat alcohol dependence. 

[0047] Additional anti-depressants contemplated for 
administration With nicotine receptor antagonists include: 
amitriptyline (100-30 mg per day), clomipramine (200-250 
mg per day), desipramine (100-300 mg per day), imipramine 
(100-300 mg per day), nortriptyline (50-200 mg per day), 
protriptyline (20-60 mg per day), trimipramine (100-300 mg 
per day), ?uoXetine (10-80 mg per day), ?uvoXamine (100 
300 mg per day), paroXetine (20-50 mg per day), sertraline 
(50-200 mg per day), phenelZine (45-90 mg per day), 
tranylcypromine (2-50 mg per day), amoXapine (200-600 
mg per day), maprotiline (150-200 mg per day), traZodone 
(200-600 mg per day), nefaZodone (300-600 mg per day), 
venlafaXine (75-375 mg per day), and mirtaZapine (15-45 
mg per day); and their pharmaceutically acceptable salts and 
optical isomers. The preferred dosage ranges for the phar 
maceutical composition comprising a nicotine receptor 
antagonist and one of the above listed anti-depressants 
Would likely lie in the loW to mid-range dosages suggested 
for each agent. 

[0048] In addition to anti-depressants, anXiolytics can be 
administered With nicotine receptor antagonists either in 
admixture or administered separately. One anXiolytic agent 
contemplated is buspirone and pharmaceutically acceptable 
salts thereof, such as buspirone HCl. U.S. Pat. Nos. 3,717, 
634 and 4,182,763 describe the synthesis, pharmaceutical 
composition and use of buspirone as an anXiolytic. Bus 
pirone has its the chemical formula of C21H31N5O2. Its 
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synthesis is described in US. Pat. No. 3,717,634. Buspirone 
and its pharmaceutically acceptable salts, such as buspirone 
HCl, are useful as non-benZodiaZepine anXiolytics and as 
5-hydroXytryptamine (5-HT1) receptor agonists (THE 
MERCK INDEX, #1493: 539). Buspirone HCl has the 
chemical formula of C21H32ClN5O2 and commercially is 
marketed under such names as Bespar®, Buspar®, Bus 
pinol®, Censpar®, Lucelan® and Travin®. 

[0049] Other non-benZodiaZepine anXiolytics are also con 
templated for use in conjunction With a nicotine receptor 
antagonist to treat smoking cessation. Additional anXiolytics 
include: hydroXyZine (50-400 mg per day) and meprobamate 
(400-1600 mg per day). The preferred dosage range for such 
drug combinations may lie in the loW to mid-range of the 
suggested ranges due to simultaneous administration With a 
nicotinic antagonist. In turn, these loWer dosages reduce the 
risk of adverse side effects. 

[0050] A preferred embodiment of the invention is the 
pharmaceutical composition comprising a dose formulated 
to deliver about 1 mg mecamylamine HCl to about 25 mg 
mecamylamine HCl per day and from about 50 mg bupro 
pion HCl to about 300 mg bupropion HCl per day. A more 
preferred embodiment Would be a pharmaceutical compo 
sition comprising a dose formulated to deliver about 1 mg 
mecamylamine HCl to about 10 mg mecamylamine HCl per 
day and a dose formulated to deliver about 50 mg bupropion 
HCl to about 300 mg bupropion HCl. The most preferred 
embodiment comprises a dose formulated to deliver about 1 
mg mecamylamine HCl to about 5 mg mecamylamine HCl 
per day and from about 50 mg bupropion HCl to about 300 
mg bupropion HCl per day. These formulations could be 
administered either in one pill once a day or via several pills, 
up to about 6 formulated units (e.g.,( tablets or capsules) per 
day. The maXimum recommended daily dose suggested for 
mecamylamine HCl and bupropion HCl are generally 25 mg 
and 300 mg respectively. Alternatively, another contem 
plated embodiment is a formulated pharmaceutical compo 
sition that releases the active ingredients over time. Such 
pharmaceutical compositions are also contemplated for use 
in treating cocaine addiction and WithdraWal symptoms 
associated With cocaine addiction, and alcohol dependence 
and its associated WithdraWal effects. 

[0051] Another preferred embodiment is the pharmaceu 
tical composition of buspirone HCl (Buspar®, Mead 
Johnson) in combination With mecamylamine HCl to be 
used to treat tobacco addiction, nicotine addiction, to palliate 
the side effects of nicotine WithdraWal, to improve long term 
WithdraWal from smoking, or to enhance nicotine replace 
ment therapies. The pharmaceutical composition preferably 
comprises a dose of buspirone HCl of about 5 mg to about 
10 mg per day and a dose of mecamylamine HCl of about 
1 mg to about 25 mg per day. These formulations could be 
administered either in one pill once a day or via several pills, 
up to about 6 formulated units (e.g., tablets or capsules) per 
day; the maXimum recommended daily dosages of buspirone 
HCl and mecamylamine HCl are generally 60 mg and 25 mg 
respectively. Another contemplated embodiment is a formu 
lated time release pharmaceutical composition that releases 
the active ingredients over time. This Would include formu 
lations comprising a buspirone HCl dose of about 5 mg per 
day and a dose of about 25 mg per day of mecamylamine 
HCl, as Well as a dose of buspirone HCl of about 10 mg per 
day and a dose of about 1 mg per day of mecamylamine HCl. 
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Other possible combinations Will be apparent to an indi 
vidual schooled in the art in light of the dosage range 
suggested herein. These formulations are also considered for 
treating WithdraWal effects related to cocaine addiction, and 
alcohol dependence and its associated WithdraWal effects. 

[0052] Another preferred embodiment using a nicotine 
receptor antagonist in conjunction With an anti-depressant is 
the pharmaceutical composition of doXepin HCl in combi 
nation With mecamylamine HCl. Contemplated pharmaceu 
tical compositions comprise a dose of doXepin HCl of about 
10 mg to about 300 mg per day and a dose of mecamylamine 
HCl of about 1 mg to about 25 mg per day administered 
either separately (e.g., each drug is dispensed in separate 
capsules or tablets) or in one unit, such as one capsule or 
tablet. These formulations could be administered either in 
one pill once a day or via several pills, up to 6 formulated 
units (e.g., tablets or capsules) per day. A more preferred 
formulation Would comprise a dose of about 10 mg to about 
150 mg per day of doXepin and a dose of mecamylamine 
HCl of about 1 mg to about 25 mg per day. The most 
preferred formulation Would comprise a dosage of 5 mg 
mecamylamine HCl and a dosage of about 75 mg of doXepin 
HCl administered tWice daily (e.g., morning and evening). 
Alternatively, another contemplated embodiment is a for 
mulated time release pharmaceutical composition that 
Would deliver the active ingredients over time. This Would 
include formulations comprising a doXepin HCl dose of 
about 50 mg per day and a dose of about 25 mg per day of 
mecamylamine HCl. Other possible combinations Will be 
apparent to an individual schooled in the art in light of the 
dosage range suggested herein. The recommended maXi 
mum daily dose for mecamylamine HCl and doXepin HCl 
are generally 25 mg and 300 mg respectively. Such phar 
maceutical compositions are also contemplated for use in 
treating cocaine addiction and WithdraWal effects associated 
With cocaine addiction, and alcohol dependence and its 
associated WithdraWal effects. 

[0053] The contemplated combinations of pharmaceutical 
compositions discussed above can be prepared for oral, 
parenteral, rectal or buccal administration, or in a form 
suitable for administration by inhalation or insuf?ation to the 
average adult human for treatment of tobacco addiction and 
nicotine addiction, to treat the effects of nicotine and tobacco 
WithdraWal, to improve long term abstinence from smoking, 
or to enhance smoking cessation therapies (e.g., nicotine 
replacement therapies, such as the nicotine transdermal 
patch or Nicorette® gum). The pharmaceutical composi 
tions may further be formulated using one or more pharma 
ceutically acceptable carriers and eXcipients. The drugs can 
be administered in a single unit (e.g., one tablet) or as tWo 
or more separate drugs. 

[0054] For oral administration, the pharmaceutical com 
positions disclosed may take the form of, for eXample, 
tablets or capsules prepared by conventional means in 
admixture With pharmaceutically acceptable eXcipients such 
as binding agents (e.g., pregelatinised maiZe starch, polyvi 
nylpyrrolidone or hydroXypropyl methylcellulose); ?llers 
(e.g., lactose, microcrystalline cellulose or calcium phos 
phate); lubricants (e.g., magnesium stearate, talc or silica); 
disintegrants (e. g., potato starch or sodium starch glycolate); 
or Wetting agents (e.g., sodium lauryl sulphate); glidants; 
arti?cial and natural ?avors and sWeeteners; arti?cial or 
natural colors and dyes; and solubiliZers. The pharmaceuti 



US 2004/0044005 A1 

cal compositions may be additionally formulated to release 
the active agents in a time-release manner as is knoWn in the 
art and as discussed in Us. Pat. Nos. 4,690,825 and 5,055, 
300. The tablets may be coated by methods Well knoWn in 
the art. 

[0055] Liquid preparations for oral administration may 
take the form of, for example, solutions, syrups or suspen 
sions, or they may be presented as a dry product for 
reconstitution With Water or other suitable vehicles before 
use. Such liquid preparations may be prepared by conven 
tional means With pharmaceutically acceptable additives 
such as suspending agents (e.g., sorbitol syrup, methyl 
cellulose or hydrogenated edible fats); emulsifying agents 
(e.g., lecithin or acacia); non-aqueous vehicles (e.g., almond 
oil, oily esters or ethyl alcohol); preservatives (e.g., methyl 
or propyl p-hydroxybenZoates or sorbic acid); and arti?cial 
or natural colors and/or sWeeteners. 

[0056] For buccal administration, the composition may 
take the form of tablets or loZenges formulated in conven 
tional manners. 

[0057] The active compounds may be formulated for 
parenteral administration by injection, Which include using 
conventional catheteriZation techniques or infusion. Formu 
lations for injection may be presented in unit dosage form, 
e.g., in ampules or in multi-dose containers, With an added 
preservative. The compositions may take such forms as 
suspensions, solutions or emulsions in oily or aqueous 
vehicles, and may contain formulating agents such as sus 
pending, stabilizing and/or dispersing agents. Alternatively, 
the active ingredients may be in poWder form for reconsti 
tution With a suitable vehicle, e.g., sterile pyrogen-free 
Water, before use. 

[0058] The active compounds may also be formulated in 
rectal compositions such as suppositories or retention 
enemas, e.g., containing conventional suppository bases 
such as cocoa butter or other glycerides. 

[0059] For intranasal administration or administration by 
inhalation, the active compounds are conveniently delivered 
in the form of a solution or suspension from a pump spray 
container that is squeeZed or pumped by the patient, or as an 
aerosol spray presentation from a pressuriZed container or 
nebuliZer, With the use of a suitable propellant (e.g., dichlo 
rodi?uoromethane, trichloro?uoromethane, dichlorotet 
ra?uoroethane, carbon dioxide or other suitable gas). In the 
case of a pressuriZed aerosol, the dosage unit may be 
determined by providing a valve to deliver a metered 
amount. The pressuriZed container or nebuliZer may contain 
a solution or suspension of the active compound. Capsules 
and cartridges (made, for example, from gelatin) for use in 
an inhaler or insuf?ator may be formulated containing a 
poWder mix of an active compound and a suitable poWder 
base such as lactose or starch. 

[0060] Without further description, it is believed that one 
of ordinary skill in the art, using the preceding description 
and the folloWing illustrative examples, can make and utiliZe 
the compounds of the present invention and practice the 
claimed methods. Additionally, all of the preceding phar 
maceutical compositions comprising a nicotine receptor 
antagonist and either an anti-depressant or an anti-anxiety 
drug to treat nicotine dependence and smoking cessation can 
be used in conjunction With a nicotine replacement therapy 

Mar. 4, 2004 

(e.g., nicotine transdermal patch). These compositions and 
methods of administration are also contemplated for use in 
treating both cocaine addiction and alcohol dependence. The 
folloWing Working examples therefore, speci?cally point out 
preferred embodiments of the present invention, and are not 
to be construed as limiting in any Way the remainder of the 
disclosure Other generic con?gurations Will be apparent to 
one skilled in the art. 

EXAMPLES 

Example 1 

[0061] A formulation comprising about 1.0 mg mecamy 
lamine and about 50 mg bupropion is combined into a single 
tablet or capsule and is administered orally at a dose 
frequency betWeen one to six tablets daily. 

Example 2 

[0062] A formulation comprising about 1.0 mg mecamy 
lamine and about 150 mg bupropion is combined into a 
single tablet or capsule and is administered orally at a dose 
frequency betWeen one to six tablets daily. 

Example 3 

[0063] A formulation comprising about 5 mg mecamy 
lamine and about 50 mg bupropion is combined into a single 
tablet or capsule and is administered orally at a dose 
frequency betWeen one to six tablets daily. 

Example 4 

[0064] A formulation comprising about 5 mg mecamy 
lamine and about 150 mg bupropion is combined into a 
single tablet or capsule and is administered orally at a dose 
frequency betWeen one to six tablets daily. 

Example 5 

[0065] A formulation comprising about 25 mg mecamy 
lamine and about 300 mg bupropion is combined into a 
single tablet or capsule and is administered orally in one 
dose. This dosage is also contemplated to be administered in 
a pharmaceutical composition that releases the active ingre 
dients over time (e.g., 24 hours). 

Example 6 

[0066] A 2.5 mg tablet of mecamylamine is taken orally 
three times daily, and a 150 mg tablet of bupropion is taken 
tWice daily, in the morning and evening. 

Example 7 

[0067] Use of Mecamylamine With Other Anti-Depres 
sants 

[0068] Other anti-depressants, such as but not limited to 
doxepin HCl (Sinequan®, P?Zer), may also be used in 
combination With mecamylamine. Doxepin HCl in a dose 
range betWeen about 10 mg and about 150 mg is adminis 
tered in combination With mecamylamine HCl in a dose 
range betWeen about 1 mg and about 25 mg. These dosages 
can be administered in several smaller unit formulations 
over the course of day (e.g., 1 to 6 capsules). 
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Example 8 

[0069] Use of Mecamylamine With Anti-Anxiety Agents 

[0070] The anXiolytic, buspirone HCl (Buspar®, Mead 
Johnson), a 5-hydroXytryptamine (5-HT1) agonist, has also 
demonstrated effectiveness in combating nicotine-related 
WithdraWal symptoms and increasing short-term smoking 
abstinence. This agent, as Well as other anti-anxiety drugs, 
may also be utiliZed in combination With mecamylamine 
HCl to improve long term WithdraWal from smoking. Bus 
pirone HCl in a dose of about 5 mg to about 10 mg is used 
in combination With mecamylamine HCl in a dose of about 
1 mg to about 25 mg. This Would include a buspirone HCl 
dose of about 5 mg With approximately 25 mg of mecamy 
lamine HCl, as Well as a dose of buspirone HCl of about 10 
mg and a dose of about 1 mg mecamylamine HCl. These 
dosages Would likely be administered tWice daily, i.e., 
morning and evening, but can be administered more or less 
frequently as needed. Other possible combinations Will be 
apparent to an individual schooled in the art in light of the 
dosage range suggested herein. 
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What is claimed: 
1. A pharmaceutical composition for treating tobacco 

addiction or nicotine addiction, palliating nicotine With 
draWal symptoms or facilitating smoking cessation compris 
ing a therapeutically effective combination of a nicotine 
receptor antagonist and either an anti-depressant or an 
anti-anxiety drug. 

2. The pharmaceutical composition of claim 1, Wherein 
said anti-depressant is selected from the group consisting of 
bupropion, doXepin, desipramine, clomipramine, imi 
pramine, nortriptyline, amitriptyline, protriptyline, trimi 
pramine, ?uoXetine, ?uvoXamine, paroXetine, sertraline, 
phenelZine, tranylcypromine, amoXapine, maprotiline, traZ 
odone, venlafaXine, mirtaZapine, their pharmaceutically 
active salts and their optical isomers. 

3. The pharmaceutical composition of claim 1, Wherein 
said anti-depressant is either bupropion or a pharmaceuti 
cally acceptable salt thereof, or doXepin or a pharmaceuti 
cally acceptable salt thereof. 

4. The pharmaceutical composition of claim 3, Wherein 
said pharmaceutically acceptable salt of bupropion is bupro 
pion HCl. 

5. The pharmaceutical composition of claim 3, Wherein 
said pharmaceutically acceptable salt of doXepin is doXepin 
HCl. 

6. The pharmaceutical composition of claim 1, Wherein 
the nicotine receptor antagonist is selected from the group 
consisting of: mecamylamine, amantadine, pempidine, dihy 
dro-beta-erythroidine, heXamethonium, erysodine, chlor 
isondamine, trimethaphan camsylate, tubocurarine chloride, 
d-tubocurarine, their pharmaceutically acceptable salts and 
their optical isomers. 

7. The pharmaceutical composition of claim 6, Wherein 
said nicotine receptor antagonist is mecamylamine or a 
pharmaceutically acceptable salt thereof. 

8. The pharmaceutical composition of claim 7, Wherein 
said pharmaceutically acceptable salt of mecamylamine is 
mecamylamine HCl. 

9. The pharmaceutical composition of claim 1, Wherein 
the anti-anxiety agent is selected from the group consisting 
of hydroXyZine, meprobamate, buspirone, their pharmaceu 
tical salts and their optical isomers. 

10. The pharmaceutical composition of claim 1, Wherein 
said anti-anxiety agent is buspirone or a pharmaceutically 
acceptable salt thereof. 

11. The pharmaceutical composition of claim 10, Wherein 
said pharmaceutically acceptable salt of buspirone is bus 
pirone HCl. 

12. The pharmaceutical composition of claim 3, Wherein 
said bupropion or a pharmaceutically acceptable salt thereof 
is formulated to deliver a daily dose of about 50 mg to about 
300 mg. 

13. The pharmaceutical composition of claim 3, Wherein 
said bupropion or a pharmaceutically acceptable salt thereof 
is formulated to deliver a daily dose of about 50 mg to about 
150 mg. 

14. The pharmaceutical composition of claim 7, Wherein 
said mecamylamine or a pharmaceutically acceptable salt 
thereof is formulated to deliver a daily dose of about 1 mg 
to about 25 mg. 

15. The pharmaceutical composition of claim 7, Wherein 
said mecamylamine or a pharmaceutically acceptable salt 
thereof is formulated to deliver a daily dose of about 1 mg 
to about 10 mg. 
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16. The pharmaceutical composition of claim 10, Wherein 
said buspirone or a pharmaceutically acceptable salt thereof 
is formulated to deliver a daily dose of about 5 mg to about 

60 mg. 

17. The pharmaceutical composition of claim 10, Wherein 
said buspirone or a pharmaceutically acceptable salt thereof 
is formulated to deliver a daily dose of about 5 mg to about 

10 mg. 

18. A method of treating tobacco addiction or nicotine 
addiction, palliating nicotine WithdraWal symptoms or facili 
tating smoking cessation comprising the step of administer 
ing to a patient the pharmaceutical composition of any of 
claims 1 to 17. 

19. The method of claim 18, comprising the further step 
of administering nicotine replacement therapy. 

20. The method of claim 19, Wherein said nicotine 
replacement therapy is a nicotine transdermal patch. 

21. A pharmaceutical composition for treating cocaine 
addiction and associated WithdraWal effects comprising a 
therapeutically effective combination of a nicotine receptor 
antagonist and either an anti-depressant or an anti-anxiety 
drug. 

22. The pharmaceutical composition for treating cocaine 
addiction and associated WithdraWal effects of claim 21, 
Wherein the anti-depressant is selected from the group 
consisting of: bupropion or a pharmaceutically active salt 
thereof, and doxepin or a pharmaceutically active salt 
thereof. 

23. The pharmaceutical composition for treating cocaine 
addiction and associated WithdraWal effects of claim 22, 
Wherein the anti-anxiety drug is buspirone or a pharmaceu 
tically active salt thereof. 

24. A method of treating cocaine addiction and associated 
WithdraWal effects comprising the step of administering to a 
patient the pharmaceutical composition of any of claims 21 
to 23. 

25. A pharmaceutical composition for treating alcohol 
dependence and associated WithdraWal effects comprising a 
therapeutically effective combination of nicotine receptor 
antagonist and either an anti-depressant or an anti-anxiety 
drug. 

26. The pharmaceutical composition for treating alcohol 
dependence and associated WithdraWal effects of claim 25, 
Wherein the anti-depressant is selected from the group 
consisting of: bupropion or a pharmaceutically active salt 
thereof, and doXepin or a pharmaceutically active salt 
thereof. 

27. The pharmaceutical composition for treating alcohol 
dependence and associated WithdraWal effects of claim 25, 
Wherein the anti-anxiety drug is buspirone or a pharmaceu 
tically active salt thereof. 

28. A method of treating alcohol dependence and associ 
ated WithdraWal effects comprising the step of administering 
to a patient the pharmaceutical composition of any of claims 
25 to 27. 


