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schi zophreni a, and attention deficit hyperactivity
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wide variety of behavioral functions including cognitive function (Araki, H., K. Suemaru, et

al. (2002). “Neuronal Nicotinic Receptor and Psychiatric Disorders: Functional and
Behavioral Effects of Nicotine.” Jpn..J Pharmacol 88: 133-138). Both acute and chronic
nicotine administration significantly improves working memory performance of rats in the
radial-arm maze. In humans, activation of nAChRs provides beneficial treatment for
cognitive dysfunction such as Alzheimer's disease, schizophrenia, and attention deficit
hyperactivity disorder (ADHD). Nicotine has been shown. to improve attentional
performance in all of these disorders. The nAChRs participate in the pathogenesis of

1



performance in all of these disorders. The nAChRs
participate in the pathogenesis of 1 several brain
di sorders (Parkinson's and Al zhei mer' s di seases,
Tourette's syndrone, schizophrenia, depression,
attention deficit disorder). In the sane diseases,
clinical studies showed that nicotine had beneficial

sBYdr&IC bin *Elﬂstome'r‘é; (PalkiM3bRE AHdl AlzAGIFhePS 0d3§édsa§t W@ur&ﬂé‘ﬁltsyndrome

Act 1 vation of neuronal nicotinic acet

Spl@&pﬁ{w% d@ﬁlj@@ﬁpg)atﬁago%@iﬁlt diserdan)- lpdp{ rﬁg gpﬁases clinical studies

sﬁ&%ﬂ thbMficdting Hab BBnéfiid! effddis) badi 3% BErdpbeticmuapropingattic agent.
of denentia (Picciotto, M R and M Zoli (2002).

I\Slu(r:o '\’5‘?&’5%%"%!;3'55@3@%%@53%gEdéﬁgaﬁér] | &Ctlﬁlsl) has been shown

teagpaintain sogritive teetionsiotiawing agingnor mdmﬂmw of ﬂamﬂﬁl%ﬂ"moﬁo

L. o508 A e R iVt 53

641-6%). Rivotiné and ynicathic awaslzyve I&mmhnynnaynapg% cpgnitive function in
% if\g (lj;ﬁlr&? 'S e@t@ '(ﬂ?ﬁ]aﬂi Qg'rfaalndsé ugli ?évlﬁ 22099). “Cognitive Effects of

Ve ag dev

Nwetned’day@nE'smmatw 48] £58269). ogmpslnﬂ shagRiesr thegnpghown in some
eﬁ@énﬂﬁ‘ogﬁ%P%ﬁﬁsttg% B%Ye%tn@vgﬁ‘é’l?%'tﬁQtdeQSIobn?leﬁﬁof neurodegenerative

eur oprot ectve both o and I n Vit Tr eat nent
diggasis.niThist usnwpagded shys amimalt pldies othat ave, sbewn pigotine to be

élﬁﬂ?oébﬁw Ekﬂhﬁ ?w@ 4'if? SRb O FreQimdiR Wi AREAMRY @dnists rhnay therefore

nesses VI ng function in patients wt
be neefidiin @aﬁbslomngd e m@ogmﬁm ofcneurgsiepraeraiive HiRpesegnand improving

fuﬁﬁ*&ﬁcﬁmo Ra@émé‘ Jgi?v? d’i’se%?é ol‘lﬁcﬁtu'iée |a’1‘ﬁt°c't|8|9 D('lfaﬂﬁldhﬁj' fHlough tobacco

at ca to treat.

agno
srepiingbise cBionis:elapaing a:pn@vonv@ﬁt ean lm Q@GH ﬁ%treatpfﬁél\écw (Diagnostic
arfadbtatigtieal Méﬁhél%?qsﬁermll DESrdé&ef FSLﬂ{h ERﬁMﬁ h;btiﬂlléhé‘d by the American

Associ ati on shin

Pﬁyic@atﬂpn@smcmam-amsﬂmssmdp&m 1P%)t ) ‘Eﬂ'd‘i‘%LtaePl‘:?@?P (jthdrawal

 syRBRMieHaf i@rchﬁfa%fbfnﬁéc! 8% craving! fbﬁ&?ér‘e&ds iRiERbil )énxiet}nffﬁner tension,
t ensi on, concentrati on iculties. These .

ang\ Gopeetatign P Jheses eyRiama; are ususliycobsered iffn the first two

wé@k@ laﬂe.aéddaén %uglsuﬁan Q:F%ﬁ@klh@ artmfugﬁraa;men@natbé bmhnm early as
be ex per i enced

4G atpihe st Rotsite csung "SE%E%H?”WPPJF%?“ pisi da sy mptoms.

these synptons. Nicotinic acetylcholine receptor
phalisaiini¢ agatylcholipe cereiptny phamnasalogi i §edoming ingieasingly important in

thén Igﬁr}lé;é s&hﬁg@?@@&%% cé’gsaﬁ(gﬂ;%'{lg %&ﬁ&g—,@%@:‘&n@é‘ diseases in |
generghiantia cegtiitive aad ibehaviows paa,&o!s Impatieular: @helinesterase inhibitors

(C@?r ihABR e aéfag%l@ht}}fta%&?lch&lﬂéﬁhééggm&n sibeconctentratlon in the

ation e there I ncredasing |
brajm rﬁi&is ara Leed fon tlnmtreameat af deanentia, by &irtuecef thelf ability to increase

braid %EQEHBIW%: c&%@ﬁ%ﬁcﬂ}s E’t\élt \dubidimieRtly (cBGéd a%’f?\balti'ohyoft RAChRs. In

I Nncre aln acet I he concentratl ons

ad@tm‘setaaecmnp?ptcafugléoss&rtq nedulgtions of MigotiRe . aqulcludmetrﬁewtors has ..
beddnfe & P84HRth Rlcudfidrané %bﬂg;iiﬁ&ﬁ'o?%é?ﬂp&fhcrﬁg@ﬁis' Nithin this context,

acetylchollne receptors econe research focus
galpgiaminge adecently speraved drychior spanitiancenhgassnentip iz Alsherparisaisease,

mo@%&emﬁlblts acetylcholinesterase and has an ailost_erlc potentiating ligand effect at
nicotinic receptors (Woodruff-Pak, D. 8., C. Lander, et al. (2002). “Nicotinic Cholinergic
Modulation: Galantamine as a Prototype.” CNS Drug Reviews 8(4): 405-426).



e

gal antam ne, a recently approved drug for cognition
enhancenent in Al zheiner's di sease, nodestly inhibits
acetyi cholinesterase and has an allosteric
potentiating |igand effect at nlcotlnlc receptors
(Vwodruff Pak, D. S. er al % %
"Ni cdof maier mmeﬁhélpgre&er rébtﬂlmfa@t.tbﬁ thesactivitypfithe differept subtypes of

REGORANAGNHR SR ol duiBet Wb%l&(ﬁ’y)subé%cé@@endagéﬁous origin such

maj or i nterest, however, |s fact that the activ

B chRinaithe dnBlAPhan HTSIBhalte KV FELIE ARH: FEHETORSa b Beta-amyloid
petides afddbyeLeyenbl® Psyomhiebin aRGs %ﬁcﬁéd%@ﬂ@ﬁiﬁdme and ketamine

h _as.chol i ne, t
ﬁ{ﬁ{g%n cEac(F dHlIlﬁ@ﬁ,r%tsgle,(%é@ x%n@@%gngﬁlﬂggpgs and Modulators of
Nﬁ'.l@tnhldfﬁ‘v‘ecej?@ﬂs 'by WW%&)DSWB@M)O%MWPSLM&IQ& -sakedte bupropion

s phenc di.ne and
Moefprion S8 &

aiMeobiss loungirdbages Moarg gssalonifarenby. D. (2002)

mmﬂdaaEﬁrcacpbf BUb@plonnh ah&erpabement ofISiNeking @eskation.” Drugs 62(2):
g%&g 479-500). Recently, sustained-release bupropion

opion SR) treatnent was found effi caC| ous in
snoki ngl cessation (Jorenby, D. (2002) "Cinical

Ef f i VMeie !@jf:ot@ﬁ)pr@ﬂypgrrglq qecep,tgrq\gﬁﬁgep&t,gn BRNEREAIN fegions, it remains
@e.wtwrﬁaa areDinjsHtaf fothe efBctd Df niddihe @nMdi&dy and @aytime alertness,

hol i nergic receptors are present_jn man
SO G 1 pipar BACAIEE Mg FEbPIoRARRNGTE Ao P e dffratyEs; on the effects
éfhﬁccﬂf‘n& et éieé?f mﬂ‘i&\oérhdik%rs) Witk @Ry ARBtiskAWithdrawal has been associated

e I s, clear at 's c "
w¥%§@ﬁP?fa$ﬁ@P@t'P% "gﬁ@ek?rﬁmegei iQ- M) M ‘gclgﬁ"ec ﬁg ?1 989r5§ Taobacco
Wtﬁ@ew aﬁt{ Nrdabﬁﬁs Rega@émaiteﬁrmehee m@[ecﬁvmfﬂetag%res\hf ?ﬁep " Journal of

ni co ravva assocCl at e W
&P tsiiing a0 rifiea ﬂgg%@i'%ég%% Vor. D W. M G
Diore, et al. (1995) "Tobacco Wthdr avval and
Ni cc@mh@f tes sigsdfiaant obselvedrude efiests: ol palghugeting eaplacement is

inSArfg gb@éﬂdé@l OlE,s FARKEhbivg éﬁﬂ Ciggyah Peyahenedy Trial  of
63(4 58-6 One of. the significant observed side

Susfained §e@esgévewm%&mlﬁet'nee"pat OB fo5 Stokingrfrsgaton.” The New
r@é?{dewnal 3¢ ﬁ!e'&c?né—@#%gf‘@% -601). Baseld OGL- knﬁwn stlmulatlng effects of

rolled Trial ust ai ned- Rel ease Bu

niggting Onferbaelipcratiomdnarkesily maliceAF s q”&ﬁ""a*rfﬂes are likely to
bé\lﬁwnetﬁﬁghdﬁt@'mé %Hn@éd:uéhfce l\@‘détfétlﬁénc%‘lﬁbﬁl) sm@ﬁﬁg BRibtine replacement

Based known stinulatin ects. of

th%féPi'urE@r agTéW%tth%r!"PW!@eaP? '?%%%%&0'8'8?% 1e§s*rs %UCH “activation may
preéQUIBSHIY fedkdi t@%&e@f@oblemﬂ'aé reGenttiiddidg SUHGENt dest higrecortisol levels are

2GR RO I RoO" RSP P A oL 8L B h SIaLIe"cs & GRG2).Intractions

betweéreaﬁ@uﬁg)ehu $aktures oftisobuedre fioit IaMdlste@p pmameters in patients with

dt | e bl ndi
seb A hairany RO, esosRnes Leies 253281631 e Yoanizas. A N
E. @CBI)(lQII' eeal. (Rea1)."Chidnidipsbaais, Is AssodﬁatedﬂmﬂithWctorﬁ-tnadal.Activation of

th%i? olralargln?@{qg W@%@Iﬁ%ﬁ&@g&%ﬁﬁ{pﬂ %H%" ?ﬁiﬁﬁ@ocﬂnol Metab

86(8)t B787-3794).

Melatonin, the hormone secreted at night by the pineal gland, has sleep promoting
properties when given at daytime, namely when its levels in the body are low. The effect
observed, shortening of sleep latency, is regarded as evidence of hypnotic activity of a
drug {benzodiazepines and non-benzodiazepines), though hypnotic drugs usually
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that ThéfamaEidiicléd apperF RARHI tﬁatnhaabhmmuﬁ&%dné é@aar& of nicotine.
utamate rel ease i's inpose a noct ur nal

lfgr@rtamlﬁt?ﬂ tadmanss e bfa ”&lﬁeEPSWﬁ?eﬁou'Bl??@!ﬂm ﬁ%?a%aﬁf?q'ﬁ' effects of

rﬁél@l@Hiﬁtdu‘Piﬁg 'sﬁ'adkfr‘lb'c,*ébééii@nbm abs bR of BXo§ériiul Hikbtih® @dministration, as

I's in constant light for 48 hours

qeﬁ}oeafﬁtﬂ@ byt &hAaRRYRo| HoWaver biBey rwoyld (lse *@ng thet mlgtonin would

eftadetbath tthe infcoliMImdUERMinséMalh iNistRkingecer¥atioRd in subjects treated with
l‘{tﬁ(ogzil_“ glutanate release in rat cerebellum presents a
%al variation, driven by the endogenous noct ur nal

pi neal nelatonin surge. 5 Markus, R P. M, A W M
ZagoQrabdeliery ofi oigatine foxsherepautia numnsesthasrbesn proposed, e.g. in US

GWBQWQQE%E?BIGUV}% gg 'vJ&'Ill des@?@éqﬂ 'Wgﬂf(??%ﬁtl PhAd blblished US Patent

vas ere our na armacol ogy an

AERMﬁIPmBQQ"élZerapeutl cs 279: 18-22, reported higher
sensitivity to nicotine in prostatic portions
| ncuPutiiekedV WS Patege Applicatiohat 20030051728 iand 02060062048 disclose

| nal il ed at _night fter the rise, of en n
BB doivafty Bonbihbsiraly i, SmpaTi, (o 2 BRo, B gnetatonin
aibey aapy athens)@msah depvsohf f i ni ty neuronal nicotinic ACh
bi nding sites. The Markus articles appear to inply

t hatygrg |1€B ‘7‘75 @hs%ﬁﬁé@ﬁ ontrdiRd PéIb8sd lﬁzélfgefﬁdﬁﬁﬁrisﬁh? -activd substances,

ext r apo] at ed humans, the Markus results cou
aneng ‘HF‘ igh PF%”‘SEW&‘%‘"%FF%E‘F@W" mel at oni n duri ng
snoki ng cessation, in absence of exogenous nicotine
adniU§ 6,068,863 desciibes ddrapadermal delivery Givikerfor deliveryvaf\astive agents,

arﬁﬂﬁﬁénﬁ@ié't? 88,5 W&Péé‘ishgaﬁc RRtALAN &t Ak & e,%aggr %ﬁaﬁonm and’

the nicot Revifdlce somia 1 n snoking g%
nigtBpects treated with nicotine. Oal dellvery of
ni cotine for therapeutic purposes has been proposed,
e. gUS 5,28/56606 déﬁﬁlb@? & desice whidhadilivers sirvg o the skin or to the mucosa

at%&%?’%&ﬁ%q] %252)%@98&9/9%%' Id?u%%dmg)% bF;ateegnt nicotine (for daytime
administration) or melatonln (for nighttime administration). Neither this patent nor any -
other of the patent documents (patents and published patent applications) mentioned .
herein, describe or suggest combined administration of nicotine and melatonin.

The entire contents of the patent documents (patents and published patent
applications) mentioned herein are incorporated by reference in the present patent

application,



Publ i shed US Patent Applications 20030051728 and
20030062042 di scl ose nethods of delivering a
physi ol ogi cally active conpound (e.g. nicotine and
nmel atonin anong many others) as an aerosol. US

6, 183, 775 di scl oses a controlled rel ease | ozenge
conprising active substances, anong which are
menti oned ni coti ne and | at opi n, .US 6,.0

¢ 8, 853
doscr 58S naw SRS G Haen dind B et 15 oalBe TameL exagenous
Fhela®hinVsrodGRBLS signibshtiyRfédtonberiefip Fsinsaaniaiatiests who are habitual

specific instances, of actjve agents, £ 0. | at opj :
Smpkers eippated thgmg,sqlgﬁqrgﬁthqjg | tg;seliecg of %ﬁiﬁq?ﬁﬂ melal.tomn on
@@édg\aﬁsswdﬂ bégﬁ ob@ﬁémetlaa&sﬂen ﬁﬁtl isttlﬂ mtigllmmﬁran chintical interventions that
predeterm ned intervals. T el {vera . ;

Amgive ACORBRAN @5 RarHEery ploRis iRy eLgn, ™ devieto siosp
BROEIMRS irftulrt® by ﬂiﬁbtﬁfeiaﬂ‘ﬁ?rﬂﬁrﬁdsimr @dnicomjtant teiatrient by helatonin and
patent, nor any other of t atent NS, .

(retinig: acetviechaliie recenter piadu lorgdnrgﬁarsc P Feguﬁéi? %@Hp?%nrt]e%eneﬁts over
MRdoBhie, actfion dishepin BMEOESH cogrithierfedctiodrin ithes eldatly émgeneral and in
ni coti ne apd el atonjn., The.entirg con ts.o

AT 2iRRBRE S PRUFRIG R <P BT Cleqhar & mAoREnt for memory
%B?édliﬁéﬁan(Ma)quEﬁM (2009l The Rale ef Blekp dvLpamiageunddylemory.” Science
referen t he present patent ..appli [ t

2881 A0 5P Ge-BUBRT PR R ieon BB el Al Bl b3 Srpocted to
ihgrevetiekt dajaoghitivegandumemon funclitns dueothiesbanced sleep-dependent
sieg’?i fi cani{‘iljg/ﬁogreat er benefit in insommia patients who

9% 6PPS2 mokers conpared to non-snokers. The
synergistic effect of nicotine and nelatonin on sleep

has not been observed before, and is of potenti al
utility in clinical W&W_&F NTIDN ol ve nAChRs

Z|C|t Lxlgzgi\egggo {gegggft%ig g%lpg%yqq%%%tﬁ Iélgpe%@%pmﬁgé tnro tni:eq:!\]tbnitnoand related

%lﬁlﬁ{)ﬁfﬁﬁ? %ithﬁeiﬁi r_@@ﬁltar 69'&?&&1%9@{1@6&:'&_@&10@@6 fd?%n (or any other form of
nmel atoni n an ni cotini c_acetyl choli ecept.or, " ;
ﬁé@mls‘éﬁigw lgpfc@frgo B’S’l‘té}'ﬂq § active !rp%psggwggptsyoklng cclassatuon
Q¥ 8lell B GMdrNinedisAt indidhiichd),ahmn for iniprovemtent iafigognitive function and
co%nltlve function in the elderly in general and in

il 'mer' s di sease patients in particular. Since

sleep is inportant for nemory consolidation (Maguet, . ,
P. (Z0ws) theTheeseol invention| prepides in oapnasPgClarid P logically active

é‘ﬁ‘}‘l. r i %ﬁlﬁ 'ﬁéb?rﬁ'ﬁ’é:taéﬁé?ﬁs. which comprises; (a) at least one
ne @E%ﬁnhaﬁﬁg%g'?‘ﬁ?#? ergp')y m ght al so be expepqt ed (tzn oni
fishrastiee ingredientyseledied tfrom raglatoniamsitier: Maleloneric Agents, melatonin
i : | de€did &étive ingredient selected
SRS BB RRRHEFRY; P 8 sead v ngrodiont solc
from nicotine and nicotine receptor agonists. In the pharmacologically active combination
of the invention, components (a) and (b) may be formulated separately, or may be

formulated together in a single formulation.

In another aspect, the invention consists of use of at least one first active ingredient
(a) selected from melatonin, other melatonergic agents, melatonin agonists and melatonin
antagonists, in the manufacture of a first medicament which alleviates at least one of the
following adverse effects which occur in the patient in the course of nicotine replacement
therapy, namely, impairment of the quality of sleep, impairment of cognition and
impairment of memory, wherein said patient may optionally be receiving simultaneously a



In general terns, the invention concerns the

adm nistration of nelatonin and related conpounds,

either in regular or prolonged rel ease dosage form (or

any other formof admnistration) in order to treat

NAChRs activation related insomia (in snoking

cessation as well as other nedical |nd|cat|ons) and
royenent of cognltlve functio

f
Tgégongp |5qrg%rgrppn]p|q§| d¢at (;giasbpaq, Sagam %, qpt%?] énq{gﬁgt(tt {b) gelected from

P hrbtMCAdgERiak kateprir agenisteonbi nati on, having utility
in treating insomia patients, which conprises: (a) at

| east jpngy aﬁb{qg a dtvfﬁe' aﬂ%rﬁﬂh ehsis! Fidof hOMast one first active

mel at oni'n, atonergi c agents, nelatonin

alperadiant (a)salegied {oon melatorin gther salatonaraic @gpnts melatpnin agonists and
aﬁ%la&ﬁ'ﬁﬁ@rﬂa Gty Gn {H&%Srq}f@éiﬁre%%?i%tt BfbdichheRt WhieR i A8 presence of a

ni coti ne recept or ag}onl sts.

pheAoHd dsdieamsit a5 dafined el%hﬁ'iﬂ’f@!qs@r'ﬂh patients, gther than those receiving
| pE&He! %Iac@ﬁﬁ@ﬁpﬂ@%p? () Ieééidor{ebbf AR fdlewirr B’&\l!e%@%ffects namely,

separ at el ormul ated together in . a sin

f Binglmant @fnthelqvaa%roqfrféeepas@e@fmerttwé cognitien B '@eﬁlgn%%tsof memory,

OlyhéteR $id dbcdrRPRbdRAMeht Esthpriteh ial fedsh BnBEeRBAd dcBle ingredient (b)
sel ected from nel atonin, other nelatonergic agents,

reslenteshirem aigatinesand nipetingareariiagonislst agoni sts, in the

manuf acture of a first nedi cament which alleviates at )

| east lnosiél arfothenaspéat] thevpregpnbitvention proYides 8 kitthaying utility in treating
qﬁ&ﬂﬁmé ﬁeﬁf{ﬁ?s.%ch%‘npngeé he course of nicotine

rapy, namely i npai rment of the

iqﬁ;\la: k ﬁl@gqmﬁgg 6% ggwg@ﬁagﬂgbb%@%ﬂ% comprising, in addition
aptat pas drte d¥Qentecativt agad;umit taareeetuﬁieyfrﬁ aclives igratiient selected from

t
TR Rbe( ByIBSoP I adents G ARE SesTigs 21 "}ﬁt’%‘S'E'P qptagonists; and
receptor agonists. In yet another aspect
i nvenfBon & geeangt phaymagauticst foamulaé@att'n e qquase fapm jGp@prising, in

'a@lﬁftlﬁﬁ’ e Bi 1ebsY) on%edllfiﬁh? ‘élafrfe? &} BBLAR At east toh@ r'second active ingredient

tonergi c agents, atonin agonlsts and nel atonin
éﬁles@srfﬁom Ajcoting anddicaline recepior a0eMsts first nedi canent
which in the presence of a second nedi canent as
def i neblerbinl they ddshge iumitesn (A apdt(Bk ates independenthynselebtedefrom those

a‘ﬁg@hy | fbgl © %/hc outgcggv enfag%ﬁérgp's%gédﬁﬁ pylntrg’ﬁu!hggiér&ngﬂf&ansdemal

ofimirtistratjoml i ty of sl eep, inpairnment of cognition and
i npai rment of nmenory, wherein said second nedi canent
conprises at | east one second active ingredient (b)

sel ected from mmigflmne%@mpﬂm OF THECIRVENTIOBON St S.

In still another resen VENT1 on

pr ovi tespharmrcolpgioallygactive | gompination raga@rﬂwg toj the drysndion, as well as
BAGH MBdiSam¥thtiifs the B df #RSinviention, may be characterized by at least one of the
foilowing features:

()] it comprises also at least one diluent, carrier or adjuvant; )
(i)  itis in the form of dosage units, and the dosage units are adapted for oral, rectal,
parenteral, transbuccal, intrapulmonary or transdermal administration;

(iii)  itis a controlled, sustained or prolonged release formulation;

(iv) itis in a depot form which will release the active ingredients slowly in the body, over
a preselected time period;



(A) a first pharmaceutical fornulation in unit dosage
formconprising, in addition to at |east one diluent,
carrier or adjuvant, at |east one first active
I ngredi ent selected from nelatonin, other _
nmel at onergi ¢ agents, nelatonin agonists and nel atonin
ant agoni sts; and (B) a second pharmaceuti cal

uni t osage formconprising, in

r.ul at i
a ¥iti 'Bﬂfe?t?“t )I'Se'BglF %82 "di | uent, carrier or adjuvant,
at(vi) ea:agredi&etmmmbtlaet ive ingr ed| ent selected from

d . ' . ' . i
68 oot EaMPLeet, SF JodtE oh BB RibRL Tnadfi) Sidlor, Rittetonin profii
fnwmfbhose adapted for oral, rectal, parenteral,
t [,, int ) . . ,
LG 08 et ahe'<BRA FRRR Haueblel B i M\ omppigd i @ single
Tl‘wmplaanmacol ogi cally active conbi nati on according to
the invention, as well as each nedicanent in the us

of t heMhenphatmaceiogically astive samblpation geqprding e tln%ay?mme as well as
OEaémﬂedIEé}hérﬁ\m {13 UsB&bHhE nvehtion, Miay R tHeSBFM %f §&a§é units, wherein

| east one uent, carrier or adjuvant: (1i)
t facht dosage uni @ga’@msmﬁh@t opg af thecactive g@éeqﬁnq g‘n glp @mount which lies

aglitih g%l rfaﬂg > 6f @bzs-ﬁ@&hféf erabfjd. £ B0and rhérapreTEEBR10.5 to 40 mg.

intra ry or transder nal admnlstratlon (i) it

is a roI le u tal
f or mupiKiproyiHeq BY A4 SR Ghyeig W féﬁ”ﬁ’ﬁ%fff“afammd by at
r lebstame of the fallawingefeahuesdi ent s sl owl y in the body,
over a preselected tinme period; 8 ﬁ%/g ngredi ent (a)
|I§s melahtleastnone ©fi (M) iangr €di ne eafrofled, nsusiainerd: or(p;p|opged release
Hﬁmm -ses at |east one mal atonin receptor nDdIfI er
mel atonin profile nodifier; (viii) the f

alﬁd s @t lanat ane ol ) ang Eilein 8 C{eayt f@mg V(tpjgh Ml(gre!ease t}'ne " active
fi ﬂgﬂ&l ieﬂfs%vw lrﬁhé 'bBG* Qver Qb@élé&é@ﬂme-&ﬁod

r racol OPIC& i ve conbi nati on accordlng to the
mwentsa'd@t st o firstactiveingredieBhERaRisss Melatepi uses of

lb‘)e | BYi83t 8Bt %I'Iéﬁ'éécgﬁd hétivk yrédiéntice {)ﬁmeotmal ts,
wherein each dosage unit contains at |east_one

the .
A0t i vEAicenpEapeake 3 leasi; el RrTpEIpten TBOdIf Wf% rmelglonin profile
'raddiferof O. 025 100 preferably 0.25 to 50 and nore
preferabl y O. The klt )r ovi de

Wes e olpgaes ioiad ’qggte?@r fher active Insreiant ssleties famynicotine and
Wicotihe receptor agonists;

vi)  said first and second active ingredients, and said further active ingredient if present,
are present in said dosage units in an amount which lies within the range of 0.025-100 mg,
preferably 0.25 to 50 mg, more preferably 0.5 to 40 mg.

Without prejudice to the generality of this aspect of the invention, it is presently
preferred that (A) and (B) are each in the form of a transdermal patch. Such a kit is
exémplified, by way of illustration only, by a kit comprising the daytime and nighttime
patches described in Formuiation Example (C), below.

In another presently preferred embodiment of the kit of the present invention, (A)
may be in the form of a controlled release tablet for oral administration and (B) in the form
of a transdermal patch. Such a kit is exemplified, by way of illustration only, by a kit



| east one of the followng features: i) at |east one

of (A) and (B) is a controlled, sustained or prolonged
release formulation; ii) at |east one of (A and (B)

is in a depot formwhich will release the active

ingredients slowy in the body, over a preselected -7 -
time period; iii) said at |east one first active

i ngredi ent conprises nelatonin; iv) said at |east gn o
seowpridingdhe melatoni-eafitaining sabigls pad themiedippreantalpyng feh Gescribed in

%OEE'HEESEEQ%‘?@PQL@:&?Z% 8BBw el atoni n recept or

er-an a n profile nodifier; vi) (A

conprjses also at, least one fu r. ' ' i hil
sel ecte@CqardRch; Wikt ﬁ}?ep%?ﬁa’ﬁ 'H‘l’%%’?ﬁhgq’?&eécég?*g? B ﬁu'tfd' that. while
aaEBIoRInS levéisi n Shiodersi ard nendsmekays dweret toraparable, administration of
i ngredj ents, and said,furt : ' i i i ianificant!
kBBt TR 2 U I Yk R0 s a sigitcanty

Bit effdtitdn {hecimpravihient bheleepmgelityfin GrERIBg100 nfjan non-smoking

preferably.0.25 t9 5 r er.abl 5 Jodid with placebo
RytieRip t“lﬁ'hﬁf"sﬁ?‘é']au 39§E 55%’ etaﬁ‘:’g ag% ﬁ%ﬁl ﬁ;‘t%;? t%? Q(taﬁ'iies 8% pect P
Qfeatriéntiohirenian@indivitiuals (9g.esashowy in Bxample1dd that (A)

and (B) are each in the formof a transdernal patch.

Such i Ghbiibrs, adhiifBbidn 8f mewtoniy(coftrdlled us_teaﬁeii_bmng) daily in the
only, by a kit conprising the dayt and nightti . :
e rbweokER § SOSRRIY Eeae Blan s Bnothd o) Hen non-smoking
??tié\ﬁ@%lﬁ{ InBbRARNAden 20-86 Sebdinemisdtipravetnent of isleeRiquality (.. as

the present invention, (A) may be in the formof a
sbawvh ) Eamplelbase tabl et for oral administration and

b phiotasne, saioof PRGYEPOIIGHF st Okl e avenng
ot j B3 it ¥y BokiAgl et S tiithdriemoking patient
E$H£He§’é§@%&r‘?giqﬁﬁgﬁt%%ﬁﬁgggﬁtiri“bglgogqﬂe | Eoﬂml ation fo "o : > |er: °
Bithripsarnia Aod 58 YeBJS ansb YRl Wil Fo§pecs 1o 1R BTNANGRMPRICO! Psychomotor
\%kﬁ??é Aﬁl“g\{-,% !iﬁﬁf‘a%blf‘-’ﬁs unexpect edl y found that
|

nmel atonin levels”in snokers and non snokers
were conparabl e adm bl Stfal i liMhinistration of melatonin
( cont El’ﬁrﬁp apre eﬁ“&“&@@gz“”%;"‘%ﬁwﬁg iq&att ﬁ?"ﬁﬁe ﬁdn g‘;m? or 4
\(&eholidndeleasi §ng) reaoltedin grsigrifinantly froproverh mereory recall over that
i nprovenent. of sl eep qualj L. .snoking t re smokers or ceased
M) @rs%%%‘? reaﬁragri\téﬂ@}e \ij\?a}?%ts%‘?{é%ﬁm a aged S)X\Ieears and
ehidRihgQusy tHehes wainthssbdforertte wialh cornpared do thatdn neeramalers (e.g. as
the sane indiyiduals (e.g. as shown in Exanple 1). In
ﬁg?ﬁ‘"l' |"g§ffa"&ﬂ?nxi1i stration of melatonin (controlled
el ea'I§I'nee i%ven 2on0\|;ﬁlll l\gw Bg illturs]t(?ated by the following nonimiting examples.

10



evening for 3 weeks had a significantly greater effect
i n smoking than non-smoking patients with insomia
aged 20-55 years in the Inprovenent of sleep quality
(e.g. as shown in Exanple 2). Moreover,

admi ni stration of melatonin (controlled rel ease 2 ng)
daily in the evening for 3 weeks had a significantly

g fect in snoking than non-snoki ng patients
RS

ia aged 55 years and over with respect to
the e

i ExanS % 5\‘ta QntBRYCRANERE Rrmuftiibh bﬁmé%tcﬂnn éﬁs@d}éwﬂely assessed

Even nore surpri

t lgep aualitnin 1 eldenyinsemaieipgtienss (a@%aﬁﬁ&(ﬁp 5¢d aﬁﬁrﬁbgﬁ@oﬁu"'e‘i Ina
r?a{nﬁaﬁlfzﬁgca'q&blﬁ%ﬁ%t %Fbsbé\/e@ ﬁh@f" Bh&aNbolcYetioRPEP RS main melatonin

menor over under pl acebo treat rrent in

{ metabalie @-awraé@wentomolwrte ovRsiBe rogumal egind (8 p.m.-8 a.m.) was

Smégﬁﬂgd afd Ihé Qﬁﬁje@ts Rtk nﬁea%f féﬁ 9 Wk With %iaceﬁ@fﬁ)%é&ﬂhsh baseline

i N non-snokers . 0. shown ;i n Exa
Toharactorales GHOWRY DY b MBORY O O ok Pavg“hﬁf melatonin

n&ﬂﬂr‘ollﬂ Fdléb&e%&l%‘r ?faceb Heperaidd by 4 whsrofefied (Divesk). On the last

contr ed rel eaSe mul’ati on of 'nel at on

swegheel the diayelinesndsteantmentcrasiogs aetianys Pre askel Jo asgess the quality of
| AR %eﬁ tﬁé‘b\'éiﬁ&.% r(@ﬂ%@ iRRing 4 B ﬁ1n4)zlsuaadr&]og\/\afaﬁa The distance (in

st udi ed rossove

random zed, doubl e-bl
S pf e patientmarkaron delefifiaed rﬁsﬂerpfﬁﬁ? §¢4)f, Was measured and a higher
iR ian%a@dSBbtieﬁ‘t §1§¥;§'E'1fh@ndiﬂeﬁeﬁcéﬂfroﬁe facebot Melues |n the patient

noct urnal perjo measur ed
s2sjuation; oﬁ\,gqsgul[ $lg%q g@wcg[cﬁat%% SWO?Wqu msrp@(mg patlents There

%@%'sﬁh:ﬂ%@ﬁﬁdrﬂ&@nce@hﬁﬂﬁc&rﬁéurﬁ of Acctirakll >suwifatdxymantonin excreted by

t wo- erlod crossover design eks n eit
MoK 0 CBATEPOPkeTe | s St cpouidiof, GEH5 ve. 6:3+5ug 6-

Séﬁlfﬁtbﬁﬁrﬁ&tbf.ﬁn &e@p@dﬂ%ly) Bﬁl‘pn@ﬁg@}ht wae fund@natithe imprevement in quality

15 oG o RS o I e N, SHFnER B in smotrs

WhGerlgUé szeﬂb“Bttd)bﬁédt @K it rr%laléﬁn v \Hicoting (Patilé dg. No difference was

fh fia e apnse, 1 piagpoq pever o sadeRindn ot

ia s ospRnee.ta
h
iy 1 Bt o Eelhbkeny ovemblapahe e eublaGtipl 4S8R

nunber indicated better sleep. The differe ? .
quality of sleep in
rsﬁw%k&#érkcﬁ%cﬁﬁé?n&@?nrféahﬁwh gHteftsf Or snoki ng and

non- snoki ng patients ere were no significant

PatdrRétences 1N the RERERMbkes NOCISHidkers Significance

6-sul fat oxymentonl n exaegf ed by ewefo@rs and (i-test)

M SORBIGY @n im)t N€ St udyg populatTong 3. 5+1. 5 R=0.003

th Perbsidedquaiity dfat pxynment oni n, [respectively).

aé WithinhgJatenini t Was found that the inproyenent in
glddsboof sl eepjwi th nel atopin over thaf with

Meaﬁ%etum sStgnificanglg greqter igB SMoOkers pP=0.29

6-sulfatoxymenlatonin |

excretion (ug/night)

11




showi ng a synergistic effect of the nelatonin and

nicotine (Table 1). No difference was -found in the

response to placebo between the snokers and

non-snokers. Table 1; Effects of nelatonin over

pl acebo on subjectively assessed quality of sleep in

snoker and non-snoker insommia patients. Paraneter Non

S éﬁnkers Significance (n=4) n=10 t-test Mean

change %ln nmm -2.8 15 P=0.003 in perceived quality

Of S' s The, Effédi‘ g'E B RINBA reia68 fortuRtBRA R Maflonle 6h dibjBttively assessed

. 6- sul fat oxynmenl at oni n _excretion
(ﬁ&rem @trﬁhsy mreEmnﬁEEnza Thiged pge dRsapnia patients qopulgtion (aged 20-80

f%%?e*rﬁé’@ﬂbie’z&té %r@ftrda?éoatr&nhnw@ak SWitH fiil‘édeBS' # establish baseline

assessed sleep quality were studied . in m xed 9
i Pheiastedstcatand o fsbéweaks with aa@eaermm@f cqrirglieq refeggg melatonin or

S BRicesd. SOIWPtbffaét tad @Q)ﬁ &i1thd baRAke ¥hd heRhRAHEHEHDAS patients were asked
establ i sh basel i ne aracteristics and then for 3

wi Resags the Aualily phtheifisiaep the preyirusdighd yisingl bgdeeds Sleep Evaluation

”@u@&ﬁb“ﬁnﬁlr@ PaRbRCRPE, 4Aa Fhﬁanbfhﬁcht (¥o88). dIHe l@édé |§I%ep evaluation
basel i ne and treatnent periods patients were aske

ag4esiionnaie lqlpays:'iqphamqqagrcagw@ﬁ@ewsm aUPier: Rﬁwogamacow

UgReNy 74 (18: #‘Rﬁ%ﬁwﬁcﬁ’%@nﬁﬁ@ésuﬁid 00 m@%ﬁal%ﬁwgf@ales relating to sleep
(Parrott, Hi ndmar ch %198

sPyally. Jhadistance of the radientanark from the right I‘Zandsnde in rlnm v?'as measured and
PRBGHES ahidWE Of @ fr) ue@u@&t wasbietaged a@oési‘ﬂ‘ieeil\lconsecutlve nights. A

@%ﬁho har flmqu,ﬁ.,évg%llgéq ggggfggg)gngrgg?%gnt %ﬁ }J‘Q iy qrgmore on the

sémedquahet Burptisghi Bt WaE dolid ti Patiegaidiessr if g@rthere was a

RSP AR 15 o BT et 166 S8 e e Tfnan among the

cmmers/ @10P4, 32l 3, pA. OGZ?SWﬁEs 18 gifféfdricaasl rékﬁoﬂder rate to placebo

gbaﬁté‘ﬂg%%g H"S%h g%“aﬁ% gﬂ?g oveq% npn- nw‘algugfg%i é{i{% n-%s p=0.89, chi-

reegaretestys of age there was a significantly higher

rate of responders anong the snmokers (62% n=16) than

anong the non-snokers (40% n=43, p=0.002). There was
[ f,{{:@ence in responder rate to placebo between
snokers (46% n=13) and non-snokers groups (44%

n=53, TRE Qefd? o#N4 -controlled release fomulation of melatonin on psychomotor
performance (total reaction time, TRT, and Mean reaction time, MRT) in 40 elderly

Insomnia patients {aged 60.8 (SD 0.8) years) were studied. The subjects were treated for
2 weeks with placebo (baseline) and 3 weeks with 2 mg per night of controlled release
melatonin. On the last two days of treatment psychomotor tests were taken by all patients
to assess daytime vigilance. The improvement in Psychomotor skills in patients treated
with melatonin were significantly higher in the smokers (-38.95 msec on TRT and -36.07
on MRT) compared to non-smokers group (-5.21 and 0.62 msec, p=0.05 and p=0.03,
respectively).
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square test). EXAMPLE 3 The effect of a controlled

rel ease fornul ati on of nelatonin on psychonot or

performance (total reaction time, TRT, and Mean

reaction time, MRT) in 40 elderly Insomia patients

(aged 60.8 (SD 0.8) years) were studied. The subjects

were treated for 2 weeks with placebo (baseline) and

3 weeks with 2 ng per night of controlled rel ease

mBKAMIEA On the | ast two days of treatment

psychonotor tests were taken by all patients to

asses sThdagffédreofvinglatoninc € mideontrgiied weleasé formulation) and placebo on
Psychomot or .skills i ti.ents treated ' ' .
WP iRl (oo sk Bsb RS AbsRetly 18 bbgy Tudiels > 55 vears:
oagetRid (BT 3.23Gedds). IncanravBImised jrabizcblind, crossoveamdtedysthe subjects were
gr.ou =52 nd 0. 62 nsec, .p=0. =0 :
4B st pfacss i Pleiing rateBiay ol arthingn,a fabist gf melatorin
noy placebodh lagedinderh eedee i thenavieaing avith anedveskagittboo treatment in between

BB 55 573 0 5 bl 020805 B ater o

d_stor
was ghioh
yahmiaistration of thartdiolet. Sauiprisihgiyb Inesidtbnin dresuitedsis dmprovemediy of memory
t subj e . 0l f Lot .

S8 TSl Bt e adhafdcR B eBiretpeye lpdbolyifes inthe same
nebjEctsnMemay efficinep s increasedawitho vontralled releasen2 mgymelatanin for both
' i I ' t n : :
bl 68t i Jor@fech 1 el Eibingtt Wi B Soiing or ceased smoking
peithire theslaat 6 2nanthis pHoGtohther studyf than ndnesmelns wompargditorpaseline or

t . Surprisingly, nelatonin resulted in
gﬁ%%sgg%-r@%e%éf menory tasks in the first hours of
jnistration over t respecti | acebo ues i.n
ableck bl nihoe of refleal gorbonts of b gficanth Ueitdeg fom placsbo o
\Médﬂor?%t'fbmbdrﬁ;d ak 2 hoasafter Ithkeof AeRidrin bopladetioh
recalls (imediate and del ayed) in the subjects who

its

Wéme afteraddsing or ceaseld Smdkersy [WNomsmokdrs || Signifisance

months prior to the sftudy fhan ron- rs [conp: t
basel i ne or crossover pl( cebo. Tabﬁ'lel:q;.f Mannﬁﬁé er

dlumbec eddatisl- Mielatonir S

[N Ko

of tik8stor

y an@.8D ff qr efs8.0660m

£

Bl gl :PBrecs! ace

L ok &
T UT e d

PN
%--

[P y-
o

t—2—hp
ter ol

SEIET

bo. af i ng
Rifferenoek & srealgniuvhde@dnce 3(Bn=4) [(n=1241(t - { esPk0.043
P‘éﬂa’geri re al s, - Meldtonin 14.8]9.8 P=0.056¢ Number
glin anid pjagee, o 1202 12.1 P=0,33

Examples of non-limiting pharmaceutical formulations, which may be utilized in

accordance with the present invention, are given below.
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Difference in recalls under 3.5 -2.41 P=0.043

nmel atonin and pl acebo Exanples of non-limting

pharmaceutical fornul ations, which nay be utilized in

accordance with the present invention, are given

bel ow. 13 Fornul ati on Exanpl es (A) CONTROLLED- RELEASE

MELATONI N Control | ed-rel ease formul ati ons for oral

aﬁ.’ﬂ‘i‘lg%@’iﬁ%ﬂ ‘y_ﬁre prepared by conpressing in a 7nm

, at 2.5 tons after dry m xi ng of

IROEUED ASH MELARGH ,2rTgrreIatonin

(L1 porigh i e A5l B SEM e oGRS o

(Rohm Pharrma), SO t con
REMGpBSsigjn 4 Amnmﬁntirﬁ:amnchcﬁlaﬁ tons,aftar dyawnixipg Qé@ﬁawefdefed

4 /e{?als ﬁgrﬁe@? %%Pgﬁ%?t’&ﬁrtﬁ ég%ﬁi&?%ats?wéeﬁanﬁ?%ﬁd Q&glﬂ: resin carrier

0 cont'al n
rrgaotmh Rhamia), so(tB;nt tﬁmwu@momanmmmaﬁtﬁesmmsmlmww 7%.

t E%% U@gﬁﬁﬁ%ﬁﬁﬁagﬁéﬁ% rot %, 1a E‘??ﬁbrﬁghqe%ﬁfnggt %an%éé?‘g) melatonin 1.3%.

elt raythietebletted to qoatalroeigof m@4r Boug melatingn.pat ch i s
typically replaced once a day, and can be used for
snoki ng cessation therapy or in other situations where

s@wwm ed. A nel atonin
tabl e, gy ﬂas%ht lo 't t;ﬂgt&ﬁg ﬁ'nta?gltﬁ% can, hold and deliver

i nsomi a ¢ use e nrco er a
ps%ﬁmeféduo@hne tgbe hﬁecrtwg fier, a pmcejf m‘rﬂb!nqurasﬂ@ pﬁt@h &sdyplg@ly replaced

c%aqsﬁa)} %ﬁb%nbove eﬂsfﬁlt %ﬁ%kl E&{sg{?an t eg?ﬁcgr'm'oﬂ{e'r QRuations where
sqysteqmﬂ: aicotinedelivenyiisindicated. & edatonin tabled given @t nightis used to alleviate

Qﬂ&titﬁdﬁma &al194 b %é %’cotl rth&%?ﬁqg%ta{%ﬂﬂl pf IJonleﬁfdJr#\S the night,

pat c S|vemar|x ace ISO ro
direferably a9 amtrgljedameaee Hatletasush as| thgbdqswbga renulation Example

g&ﬁ\? C%vbn gﬂaé Sdan' hidid Gnbi2adiiva! Euﬁ' e tRAGLn t:fiagoeff&tﬁe? for e.g. the

in portions with stirring unti
d@ﬁwﬂtﬁl&h,@udl?@'wtved Di butyl sebacate (0.19 g) was

t hen agdded and stirring continued for
f ol | ohRiPropRIUER of i g o dhel Peishoadihegye mtﬂxysa?e.thnen@ 21 g) Isopropyl

\ﬂbohbl \&162% )t hﬁwféihyfl OdlcaHdl m)f‘llﬂeg) woré giladeuom @f stirring tank and
n| cot i nﬁ-@' oaded adhesi ve was nmad ad

ST s SeSRLRSr oA IR 0T BE P LgPmelglgly dissolved.

ssjiwtyuseaaééié wu& Qﬁen AdeRYed shiringasdntingbd ek eo infthutes, followed
grade 3M 100 read in a tra

)
% PeFEiRlc \ﬁP@r{th"fg amth.%timﬂgxwmcg wa#rr@nmgadufpéxmnwaw solution of
Ncbfh@loﬁhé’cﬂ%dﬁ‘@du@tvﬁ Phadd! bﬂ@@&]n@SﬂWﬁ"/ﬂh@J’U Withtine to the adhesive
¥ere and t t,r >évvas Iek fL

atrix solltion, and stlrnng or 30 minutes Iayer of backing material grade 3M-1005
(100 cm?) was spread in a tray and covered with the matrix mixture. The mixture was cast
with a biade height set at 1500 myu. The dish was covered, and the matrix was left for the
solvent to evaporate at room temperature. Patches with an area of 10 cm? were cut frorp
the finished matrix. An inert release 3M-1512 liner was applied to the adhesive surface

and removed immediately prior to application of the device to the skin. The amount of

~ nicotine per patch was 33 mg to be delivered over the 24 hour period.
(C) FORMULATION CONTAINING BOTH NICOTINE AND MELATONIN

It is contemplated that the formulation of this Example will be used for nighttime
dslivery of sufficient amounts of nicotine and melatonin to be effective for a period of 8-12
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solvent to evaporate at roomtenperature. Patches with
an area of 10 cn? were cut from the finished matrix.
An lnert release 3M 1512 liner was applied to the
adhesi ve surface and renoved i mediately prior to
application of the device to the skin. The anount of

ni cotine per patch was 33 to be delivered over the

ﬁ“4 &%c‘)rl#r eirmlfB %ﬁ%@ﬁhﬂkﬂm& [‘\J %}ﬁ{ Eg&'s'%%m conjunction with a

f osepdratbi matcio fort deytimBxdelipérg ofifidotine amtyedveroa petiethiof i1Ad6 hours, for

e PO (2patl LB, o BRb satBhe JS Hmic picotine delvery is

homﬁma(edfw#mumwng tnsomniae phecledjme Patthtip dypi¢ally ieplpepd after 12-16

ﬁ%lﬁ'rs.?ag'!d gﬁp#ﬁge%a e‘%?ld éd' rfﬁc%())(%m"ﬁg (E a%%?@r&t:gpt that the strength

peoﬁ thel nmﬁtrﬁstcﬂ;ﬂnohwE‘lswt Ydnsteachofid3ng %essat | on t her apy
or in other situati ons where system c nicotine

del i verpor 'p‘ﬁepdrditﬁincéft £¢ w mbmﬁhmﬁu%m adiesivei matrithacetone (0.21 g)

ﬂg ;érongyg%oﬁﬁ& }’5@@ elé%yl gic%héls(g 12@%%& é{gﬁ%&ls%a stirring tank and
( BEUDRRQYF’ Emmzzt Hastdided in SHESME with stinlirfg @At odrmpletely dissolved.

solution is %1 nstead of 33 w %

pr @ﬁgwgﬁqt{gﬁatgfwﬂ 947 yvas then addac @q%gnrmg E?Fﬂ:‘;?l-jﬁ% fgr,20 minutes, followed
gf $uecinRCAiP (tﬁo:i&:g)zﬁitm%mhgs Q\m’dl’mlés @érﬂi&béﬂ ferOQ'B}’du@)s A solution of

t dmo%tg%gnd?[q%%i& egfgg sin\cl\ée Q{g% e\?@rsls%ggg ng rg% wi¥% melatonin in

pocr 85 Q%ﬁa&étbﬁbl?bbhgylf&hmﬂﬂéthyl aRoholGhiviuye (B ﬂSPhncEaHdlng 12 wt % liquid
sebacat e

TS aAES b6 RN 9 o aagaswwﬂé}ﬂg%%lﬂ phe ) tring for 30

(GnidBRs O layek lof BhéMing Rateridhiratie OHE1005(100 wer) has spfbad in a tray and
A solution of nicotine- and ni.n-1.0

R Wil 5 e Bixtues{hafapige vas GRSk &, PiHS heght et at 2500 my

0.1he &sl‘i’fwécé’é\%% | S HaPWatrR! wah e fRiriné sdhveahed evaporate at room
and adding 12 W, % | i

d
o éftnﬁéfgité@ %a}elp?én\gwbﬁmaseq sloTos e were: Shttor e &'mq%'natﬂx An inert

angesdd 3m11rsgzﬁuﬁér wak a O;?Ilé@t@ﬂ‘ae abhbsheesurfice g lkbMeved immediately prior
mat eri al rad

1 SPRIGOUATA th dBViEHD BRI CoNIEst 14 Mgraf rigine and 23 mg

C @bineldtdrih & B @608 cVBE the 8L1 6 ouf AB&uMal partd. di sh was
covered, and the matrix was left for the solvent to

Y2 W SR or ST o TR o g o

of 10 c rom ins
r bprsinabowMityell be appreciateidhatihe peagentdinveantion isnat litited thereto, since as

Syl O! iratibcan be made.
ol 1 FeaBf ofBMTD) SKIRT perdbl, il rRbaicoRoRP Bl oy

ofugh U@ﬂlﬁﬁ@tlmm@@ﬂﬁgonsowhiﬁ% have ﬁOTanQﬂ detallpg wéineafe deemed to be
O¥B¥ ﬁfq riod. Wiile particular

errbc;%l'? ts o t@lﬁée ﬁé\\/sgﬁ{'ﬁgér?hﬁgve been particularly

descri bed hereinabove, it will be appreciated that,

the present invention is not limted thereto, si nce.

as

15



will be readily apparent to skilled persons, many
nodi fications or variations can be nmade. Such
nodi fi cations or variations which have not been
detail ed herein are deened to be obvious equival ents
of the present invention. 15 CLAIMS 1. A

phar macol ogi cal ly active an@hﬂﬂ%&gistlc conbi nation

ad pted. for rectal ar ent er al rans

ndr 4 Bhaiasplpaicall, afBaRihr b e SopaiTan dgpegfor rectal
| NpafehRMdll HandoUREANirfrapWithéitare O iahSdmal admiistrRida] for use in
one first active i ngredl ent selected from nel at oni n,

ot Heatingipsmuin e Mich comamisss: nel at oni n agoni sts and
(Ita?t Qa'?'l@asqrgd%gﬁfgtsatc%l’veq;lg écﬂ}:nﬁgele@ A ORF RRIAIA in, other
Ien

ve ingre sel’ecte rom ni co I'ne and nico
r ame]atoner@g agémd, snelatonif @bmsmdlm@amid antagohists and

CHBY o S 0 oR BFGUEinEBIoR SleRipd B gatipe and nicofine

fel%éﬁ:[ s% it conprises also at |east one dil uent,
carrier gr aJuvant; (ii) it is in the form of dosage

units; (iii) it |s a controlled, sustained or

I I I it is. i d C o
oA el SR S b B ELpon s
' rbhhfh@ten%@&'léy a@lIéQJtoﬁe Bfﬂfé%ﬂ&ﬁlﬁ% featiRsperi od; (v) said
ingredient (a) is nelatonin; (Vi) said | ngredl ent (b)

i €Dni dbeomprisgsalso atileast onp fliluen, eamipeeradiermatnel at oni n

pt r / atonin profile nodifier,

iﬁf 19fsgﬂgg¢fo@o%§a§é%{gi§d active ingredients (a)

amﬁ)( h) 1s|af@1fmilll:ed | sais@hddorgroing etﬂﬁcléaserfbhmd lation; 3. A

p macol ogi ca act nati on accaor

E ) mibis ipgideRot o ﬁ@ﬁ.\fﬂ?freﬂeﬂmal B‘étH’@énﬁﬁ’ﬁleéltS slowly in the
[ 0589 ontains ingredient (a) in an
o@vﬁ?@% éﬁl es g\/lmt‘é Ir—Ilo{ihe range of 0.025-100 ng. 4.

A(xphasanﬂangmgmm(d)ys auﬂatumngonbl nation according to

cl al t.he. anpunt of at | east one of
h’ajr ea?lgﬁ?@'efi‘aﬂnt@dsflﬁﬁonppes wi thin the range of 0.25

t@iD0 #AQomprises at least one melatonin receptor modifier and/or melatonin
profile modifier;
(viit) said first and second active ingredients (a) and (b) are formulated in a

single formulation.

3. A pharmacologically active combination according to claim 2, which is in
said form of dosage units, wherein each dosage unit contains ingredient (a) in an

amount which lies within the range of 0.025-100 mg.

4. A pharmacologically active combination according to claim 3, wherein
the amount of at least one of ingredients (a) and (b) lies within the range of 0.25
to 50 mg.
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16 5. A pharmacol ogically active conbi nati on accordi ng
to claim4, wherein said anount lies within the range
of 0.5 to 40 ng. 6. Use of at least one first active
ingredient (a) in controlled release form selected
fromnel atonin, other nelatonergic agents, nelatonin

&gom Atmaanmw@lgmaﬂmactwampaynnatmrsacmrdmgeto claim 4, wherein said
of a first nt for treating a

manuf act ur C

TRPuRfEs Wifund g€ TB A e Cep! ncamen

t herapy, for the purpose of synergistically inproving
the alleviation of at | east one of the follow n

Gdverdse ofatdeast ope Eirstretive iﬁgrﬁﬂ'@nﬁ&@) Eh@'ontlﬁg&%ql yelease form
ééEc‘PéB“ﬁS‘m thBﬁin'ir{fEJgHer%elﬁ 9@@& Q@br}t@'}ﬂeﬁgﬁﬂi}éﬁ@ﬂ&s ahd melatonin

wher atien
ar&agomstsg in menmamfmtuaé gf aflsstcmedlcmm mmatlng a patient in the

n | east, one nd acti i ngr edi ent
TEe 1 6" Hicoling JeplaaBmans  ATarapyncior o iy BHYRSSGni & 4.
@g@%ﬂé&l@fﬂ%ﬂb@:ﬁ%ﬂ@ ghViktio JY"G?%F Iébs?%% cﬁfthé"jfbﬂ’clwggxgt adverse

anent’s 1's racterized respectively by at N
effectsiwhick dadurinithg patient, esam(ely iinsens, impairment of cognition

ot 2B of ety wiReio The a8 FFAT oiglonaliyite pgeiving
sicpiad@oiuely ar abcond efictlica@@ne tbfiprsing b Rsdyt ofel second active
i ntrapul monary or transdermal administration; (iii)

ingredient (by sglqrég@tfr%mmqmecandmnqotmewemogag@mga ive
ingredients slowy in the body, over a preselected

time period; (iv) said ingredient (a) is nelatonin;

Av) sdse :hctgrrddigemb ¢la)mi B, nivtlodreire;edoh ofi saldormed'maments is

| east el atonln receptor nodifier_ an
Q%ﬂr%qfeﬂr—w? resRectivelyRydt least ong pf the folowing Urﬁﬁd

t I t ed
(PecOFbApls HAY AL he Gl el O Sqf AL 2 20
(i) whilesén thesirth 6f destaganshitseand dsaladiosage nnfts aare adapted for oral,

respecti sa d form f dos units, wherein
i TaGeh e B e ADBb ST RgPaARERTENY £ traNegRTRRbunt

whi C'édrﬁlﬁ%tﬁé"tlbhf n the range of 0.025-100 ny.

(iif)  itis ain a depot form which will release said active ingredients slowly in the
body, over a preselected time period;

(iv) said ingredient (a) is melatonin;

(v} said ingredient (b) is nicotine;

(vi) it comprises at least one melatonin receptor modifier and/or melatonin

profile modifier;
(viii) said first and second active ingredients (a) and (b) are formulated in a

single formulation.
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9. Use according to claim8, wherein the anmount of at

| east one of ingredients (a) and (b) lies within the

range of 0.25 to 50 ng. 10. Use according to claim?9,
wherein said anmount lies within the range of 0.5 to

40 nmg. 11. Use of at least one first active ingredient

§a) sté$@ece@|rdﬁng)tn clairat/onvherein $aid firsteand secong medicaments are

ent.s., nelatqnin agqgnists a atonin oni.
f?%%%%ﬂu%@@%m P BPs 0 RS iRRrB o Soat itk igins

r@dtdrﬁl@é) inGin AmoUREWRII Ifes WithiRi cotine repl acenment

er apy, but who is receiving sinultaneously a second

th@ RAhEHR.- 02608 Mgi ng at | east one second active
ingredient (b) selected fromnicotine and nicotine
receptor agonists, for the purpose of synergistically
g npr dvsegccbediagl tevelairh @) whetedathe @amooft bhat least one of
foll owin adverse ef fects which occur in the patient,
ingrreiants (sisyichia ies within thentange @fdYyAs o 6R radd
I mpai rment of nmenory; wherein the patient is one
recei ving sinmultaneously a second nedi canment
1onpriss agecartingtastiaiomd, whecsid said amounb ies withiri thebjange of 0.5
i bect ed from nicotine and nicotine receptor

3 dts. 12. Use accordi ng to claim11l, wherein each
of said nedicanents is characterized respect ively by

at | east one of the following features: (i) it
1donprliseeef all leastaang ﬁ@éactwaalr@uread,nent (a) selacted from melatonln other

rBRHERAS adered metaloPin Sl 6% Blelipdif 8EiBonRls, T e Hanufacture

ol ﬁrﬁgﬁﬁﬁédwbh?é‘ﬁbﬂﬂcﬁbatm@} ha;wﬂ;aﬁﬂﬂby |ﬁrthbr@@§ﬁ&€ BRlnicotine
adm nistration; (iii is a controlled, sustained or

replaremead th%ﬁ@asbuh‘w%m Ergedving (srmy!tameqmly A secopganedicament

e B A oo GRSV, EbA Bk LA GBS btine anc

nictitihel regeptbireionists, fod theebaksdesf synerdisiéally improving
ingredient (b) is nicotine, (vii) it conprises at

th%ﬁélﬁvtﬂi@nn%ﬂ lgesh DﬁeerdBQthHOWﬂw afeerseneifeetsnwhichopeeur in the

d active
BB el L SartpupregiBol of RheBfifoR SEY nagiintht of
niemauy atwisdreid Ihe sdtigeicier 6h@ getivin@isilitaneBashi 8 second
said first and second
medicament comprising at least one second active ingredient (b) selected from

nicotine and nicotine receptor agonists.

12.  Use according to claim 11, wherein each of said medicaments is

characterized respectively by at least one of the following features:

S e

()] it comprises also at least one diluent, carrier or adjuvant;

(i)  itis inthe form of dosage units, and said dosage units are adapted for oral,
rectal, parenteral, transbuccal, intrapulmonary or transdermal administration;
(iii) it is a controlled, sustained or prolonged release formulation;

(iv) it is in a depot form which will release said active ingredients slowly in the
body, over a preselected time period;
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medi canents are respectively in said form of dosage
units, wherein each said-dosage unit contains
ingredient (a) in an anount which lies within the
range of 0.025-100 ng. 14. Use according to claim 13,
wherein the anpunt of at |east one of ingredients (a)
an(d) ( Ispid ingredigrd ka)is melateainge of 0.25 to 50 ng. 15.

Usge..ac ' . [ .wherein said anount |ies

V\n@nl n ﬁ%@ﬁ%{%@(@#@@%ﬁ?b 40ng. 16. A kit for use in
tr@i) i focomMsItEY 4t leastithametdioninmeteptes nfodifier and/or melatonin
phar macol ggi cal |y active and synergi stic conbi nation

detpble masdifier:ol | ows:  (A) a first pharnaceuti cal
¢ ol at | . . _ ' il . _
uTs SilsLind BacoRERERE, pRleieRBIR) Ry 1) alfomulted in @

atsifgeafotrmolatiod.i r st active ingredient selected from

nel at oni n, other nel atonergi c agents, nelatonin
agoni sts and nel atoni n antagoni sts; and (B) a second

pfrar maceut i g actze.éﬂq Bl 1i2?m/f'\8}éin £44 ﬂ&?af«ggﬁond

conprising, in ad on to at [east one di
caedicaments anelraspaotivelyain saisbfetm oh dosageamits, wherneireeach

in dient selected fromnicaotine and,nicotine., .
BREIPOS B foctains ingjrgieg! (3)m ah GpupL whichiles Wihin,
ané rdrige @ngmggjent ly selected fromthose adapted
for oral, rectal, parenteral, transbuccal,

i ntrapul nonary or transdermal administration. 19 17.

Aar act or (et By B Qg g Ghereining Briaiitqf ot least one of
firepbdients (a(&d @ liéSafhin Serapbe OAD.2B1E SOBHg s a
controll ed, sustained or prolonged rel ease

formulation; (R) at |least one of (A and (B) is in a

SFowt v | n e BB 0 At oS pitFpules il f8 inge of
O tos4bmigat | east one first active ingredient

conprises nelatonin; (6) said at |east one second
active ingredient conprises nicotine; (v) (A

%%gfiggflz é\gbaf@oassé Ap8atleindBhHiS" hilg WGP bthprises a

! yoéctivg%n% synergistic combination defined as follows:

(A) a first pharmaceutical formulation in unit dosage form
comprising,

in addition to at least one diluent, carrier or adjuvant, at least one first active
ingredient selected from melatonin, other melatonergic agents, melatonin

agonists and melatonin antagonists; and

B) a second pharmaceutical formulation in unit dosage form
comprising, in addition to at least one diluent, carrier or adjuvant, at least one
second active ingredient selected from nicotine and nicotine receptor agonists;
wherein the dosage units in (A) and (B) are independently selected from those
adapted for oral, rectal, parenteral, transbuccal, intrapuimonary or transdermal
administration,
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(~) (A conprises also at |east one further active

i ngredi ent selected from nicotine and nicotine

receptor agonists; (q) said first active ingredients,

and said further active ingredient if present, are

present in said dosage units in an anmount which lies

Wi7t hi A Kitecacsdigg to claim. 08,5vhiol isfurthes charadterizestly at legst one of
‘o ﬁ)l ﬁi m 1f7' tvvne_rei n said first and second active

|r}?g g VEIR €2 YURY said further active | ngredient if

pilesent leadt @neEFYANandNBIds & cofbnad Qﬂshmémoﬁgrolonged release
anmount which lies within the range of 0.25 to 5 ny.

fosmulatigng according to claim 18, wherein said first

1. SEOBAG AL bY £a) AT S Eeforft Whidh Wil Rliense said active
tive rngredient “IT present, are present in sal
tﬂ?se@'entm?;lbwly in the b@dyujd:\tervmpltéselécﬁed vitenperidd)e r ?nge
0.5.to0. 40 . 20. A Kkit according to any one . o

ai 74 8t [t Bie it aStive g eI CORIRESAHRRIONIS, ¢ he

rm - r!&l ) r I . [
gjr?y o%geld%fﬂéc%g?ﬁ% 16 Pgaél%lpevl\ﬁ%f?glﬁnm(ck; II S iﬂ’ht lerh:"f?orm
6 a(Bdeoryises ralsesatderabbeae melatonin receptor modifier and/or

e

(§) (A) comprises also at least one further active ingredient selected from
nicotine and nicotine receptor agonists;

(n)  said first active ingredients, and said further active ingredient if

present, are present in said dosage units in an amount which lies within the range
of 0.025-100 mg.

18. A kit according to claim 17, wherein said first and second active
ingredients, and said further active ingredient if present, are present in said

dosage units in an amount which lies within the range of 0.25 to 50 mg.

19. A kit according to claim 18, wherein said first and second active
ingredients, and said further active ingredient if present, are present in said
dosage units in an amount which lies within the range of 0.5 to 40 mg.

20.  Akitaccording to any one of claims 16 to 19, wherein (A) and (B) are each

in the form of a transdermal patch.
21.  AKkit according to any one of claims 16 to 19, wherein (A) is in the form of

a controlled release tabiet for oral administration and (B) is in the form of a

transdermal patch.
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