0 5 JUL 2004 WO 01/49286 PCT/1L00/ 00009 Method and Formnul ation for Treating
‘Resi stance to Anti hypertensives and Related Conditions FI ELD AND
BACKGROUND OF THE | NVENTI ON The present invention relates to a net hibb Jihdo)

phar maceut | ¢al rmul ation for treating a patient who is resistant to the
anti hypertgsr:\@f’\l/é&g?fect of an anti hypertensive conpound in i@eﬁ&%‘”’é}?ﬂ'

nmel atonin, a | ower i octurnal bl ood pressure in patients who
have an abno%&gﬁe{"ﬁﬁoﬂﬂuy@%g@r Erreé”i'g'g;}ge?ﬁtapﬁﬁ tg@@é’ﬁlﬁ%e'ﬁn%‘f%%éﬂ@e of an
anti hypertensive conpound, a net kesstkEQrcdmisidg cortisol |evels and

protecting from cardi ovascul ar events, and use of nelatonin in the
manuf acture of nedi canents for the stated purposes. There is a daily

variation in bl ood pr e ' ' I thm which is
characterized by a no?zﬁggpaﬁ\ﬁﬁaéﬁégmBmg)r{glli’ﬁ?&&'ﬁw’“nor mal pattern
of circadian bl ood pressure rhythmis reversed in elderly people and in

those with Cushing' s syndrone, those undergoi ng | ucocorticoid treatnent,
and those with h}r}%%rtﬂﬁsﬁ%ﬂ'di*%\fﬁnt'eenf?laﬁeSanf@/@r Mg Hndh| phammeentical

dysfunctio 0Yatin reSYRAT : | eqj | ti or uremc
neur opat hy?%'ﬁn?. ) ,t cﬁr Ort\a;e?l’:ﬁ négﬁgqearﬁ ﬁ{ﬂcfé‘@ IJrl?:"glr‘ls’a ntqugg El?'%pe TN PR at i on,
congest i ve ofieant ahtihypertensec avpgicandsireebsapne aofs wiistens, a NBkiHbAaRr
hypert ensi nwe%st eni c at]g roscl erosi.s, accel erated hypertensive organ

danmage (| 8 nctyina PSEHIEHD RAUEBKSYVEA Neva sl abrarmal riaytiemoib- 132,

1990) and kbl 1 ' Lf, = .
Hypert ensi Eﬁég{% pi;rggé%ﬂ%h tligge%?ﬁﬁhie F’gg)gét dmfoar%N@eﬁcﬁqeﬁtg'@nc%n%?m%aI

bl ood pressumaetnpdsden lpwegogectnyipelr teveds \ando arotectisg desmpi terdivesicuRit Wit h
ant i hypert ensi rygs. | ess-.t han- ngrmal _decljne in nocturnal bl ood
pressure hgé’%g'ggngg sgﬁ?gﬁfeﬁ'e\?ﬁt?ﬂme% %i%”‘?ﬁ?@rﬁﬂsﬂﬁp&amlﬁ%épﬁons in
hypert ensi veated) p@plosesPati ents with inpaired nocturnal blood, pressure

reducti on (nondiPpers) are at increased risk of devel oping target organ
damage (1-4) and!Rfdisppcdaiyorasiatinave Yeed psasswret (sirgedian dpoed msessure

e nor s WY B e 08 L R AT AL B R

WD 01/ 492860rmal pattern of circadian blood pressure rhythm is reversed in elderiy
peopte and in those with Cushing’s syndrome, those undergoing
glucocorticord treatment, and those with hyperthyroidism, central and/or
peripheral autonomic dysfunction (Shy-Drager syndrome, tetraplegia, diabetic
or wuremic neuropathy etc), chronic rena! failure, renal or cardiac
transplantation, congestive heart failure, eclampsia, sleep apnea syndrome,
malignant hypertension, systemic atherosclerosis, accelerated hypertensive
organ damage (imai, Abe et al. Joumal of hypertension (supplement)
B:5125-132, 1980) and fatal familial insomnia (Portaluppi, Cortelli et al.
Hypertension 23:569-576, 1994). A less-than-normal decline in nocturnal
blood pressure is seen in some hypertensive patients despite treatment with
antihypertensive drugs. A less-thannormal decline in noctumnal blood
pressure has been associaled with excessive cardiovascular complications in
hypertensive patients. Patients with impaired noctumal blood  pressure
reduction {nondippers) are at increased risk of developing target organ
damage (1-4) and nondipper women have been shown to develop more

cardiovascular events (5) than their dipper counterparts. The mechanism of

the normal fall of bicod pressure during sleep and the pathophysiological




0 5 JUL 2004 PCT/1L00/ 00009 nechanisns responsible for |ack of noch%r rlﬂl
fall in blood pressure remain to be fully elucidated. d ucocorticoi @3 JUL 2004
hornmones play a critical role in a variety of bodily functi opggaléudobe
basal st at eW%ﬁlO@?ﬁ,ﬁortlcm ds exert a permissive effect on diverse body
functions such as mai ntenance of bl ood pressure, euglycema, and

el ectrol yte and water jol BcRWTRREUrRAY fall 99 bidod ereseotd @mmdinrto
life. Nor maIW éfstnllés.'o sec?deiél ?)n fromthe adrenal gland is rhythmc,

wi th maxi mal pdlfandekeidstsdi n the early norning hours, and a decline to
hal f of the peak value in the afternoo t X o Hodil
cortisol is great!| GlyerRopsirqid hyrmenz lé\]llai(h s%rrr}g:oazs'ro\fﬁ? 8 9éﬁéﬂynsu oy
However, sustaj ned.el gyahiORaghl &pitb! YRlcodoricids uatt anpbaa:sée«ter Sffesk ah
effects on the mmnessemand on the ability of th body to coeWL

stress and dleﬁmse tMnigtfunn‘puni snchyas Gﬁﬁ'me@@%%r%l%@o OARSPH'Ev 6RE ﬁem'a

neur odegenerative process i e h| u g by
and cogni ti veangiiecipyie PPQ%‘%&&E‘ x‘%’gggrgeﬁ\ohﬁﬁ%geb?%@ﬁo' Eresderfialor

corticosteroi SE) Hﬁﬂgs chitisBPE8cidtionerrall thel adéege piarat nsarlnythrdm:ce‘dﬂbmammal
I schem a epl (M

psy (McEwen, Annals of the New Yor cad of _,Sci
1994, 746: 1653&5I@)uelamthea&ﬁﬂyg“0fm§95§’§é§ LR SEEtE E‘f ﬁ@@ro? %%Pe%t‘%@gses
by unknown mechani s c I tigegrERtipi inBrelided ton
young adul ts EE iFrQﬂaan}uéﬁ%a%eg%s&&eﬁg@kdvfgécl’dlgs%ll'eﬁ? 9 e
Publ i cati ons, -o892ith Ririoti8-WHole bodyautdiuiti blowevect w&h@!heétﬁ’?\f%‘!ﬂn plegrrtiso!

have been found to be higher in coro lents th

heal t hy subj edn gr(:aayggéw%@ﬂm%}la il e‘é%ﬁ%&“%ﬁ?”ﬁﬁﬁﬁm%%@&%d%‘g‘y
26: 373). Ther é;%tma Japeer mmmmw@mmsimeuds
cortisol val ué’g tt‘flb&%ﬁé &ﬁﬁﬁtﬁnrbttr et al |I—Iyperten5| on, 31:569- 1998

oral cortisol dgicpeasse oedrgrleganerative POCERSs & d éﬂﬂé‘?ﬁa’ﬂﬁ‘ﬁ]é?é?‘%l

Mangos et al, din Phar nmac thrBas not
bee% previ ousI'V‘Pﬁ@&e@?ﬁﬁ)whﬁ?gtcﬁ’gpé%feghgﬁtﬁﬂ%gs%ééaglééé g% agar)lf itl']tl[?ebrﬁl gtr?

cortisol | evel&anﬂ&gs tEhs d 8 hsanrseit ploreodiitenble i qbegenerbﬂlmmmqmcgggzmlgchema
Mel at oni n, the hornone secreted at night frﬁn EI n%% nﬂl ﬁggtner{fﬁaqgﬁﬁ
its peak | evelamd)ebdeesst WC5M@ét /H?nal'ﬁé’fd'a? v Y PR AEA0E R
product | on Of L9a! Ghithe S r# htl“@ebasél SRcrést W nedrtigel atavased axel s
are lower in 61 Ientstﬁa i n heal thy aged-matched i ndivi dual s.
unknown mechamsms and its peak occurs earlier in the morning than 1n
young adults (Moreley and Korenman, eds., Blackwell Scientific Publications,
1992, pp. 70-91). In addition, nocturnal cortisol ievels have been found to be
higher in coronary patients than aged-matched healthy subjects (Brugger and
Herold, Biological Rhythm Research, 1995, 26: 373). There is an association
between hyperiension and high urine cortisol values (Lichtenfeld, Hunt et al,
Hypertension, 31:569-74, 1998), oral cortisol increases blood pressure na
dose dependent manner (Kelly, Mangos et al, Clin Exp Pharmacol Physiol
Suppl 25:551-6, 1998). it has not been previously suggested that there is an
association between the high cortisol levels and the absence of noclurmnal dip
in blood pressure.

Melatonin, the hormone secreted at night from the pineal gland,
reaches its peak levels before the onset of the cortisol peak in humans. The

production of melatonin declines with age. Also, nocturnal melatonin levels

are lower in coronary patients than in healthy aged-matched individuals.




2 WD 01/49286 05 JUL 2004 PCT/1LOJ 09009 However, it has not been
suggested that nelatonin affects cortisol secretion under normal 05 JUL 2004
conditions. Cardiovascul ar effects of conventional rel ease nel %&{?@Pm 0

Mel at oni n, MSSR¥one of the pineal gland, is normally secref A% nt
and plays a role in the biologic regulation of circadian rhythns, including

sl eep (Br Zeﬂ,ﬁ;{,&ie%ig'_ ig[g%s ﬂ?}'\/ggelq'l%%élc_;eg’tég théggne’l}%émr{: ﬁﬂ@t‘.’ts%n%ﬂesecféﬁbn

Neur ol 1997; _ Vasorelaxrng action of melatonin (at high
concent r at i ongndér ASaliMorfuiiorizeen observed in rabbit aorta in vitro
(Satake et a!_, Gen. Pharmacoi, 1991, 22: 219-221, and 22:1127-1133).
Rodent studies indicate the presence of nelatonin receptors in sone

arterial vessels and B@dﬁ‘a@agbu%rEﬁem%{lc%h%eﬁﬁénéw@@ub@hémw nuscl e
tone (Capsoni et at, e et al, J Biol

Rhyt hns  1997; 12: Nﬁgﬁms) theThosfnm)elefameoplnmy glnchiRi fesmaly secreted at
vasodil atati on or vasoconstrictjon endi ng_.on t e ani ma [

effects of neMghbANA RIRYDRSGHF W%WPE’D%E?%%Q%O hﬂwlar&{}yﬁrﬁ\%a’ggﬁd'%
systemis CO’E}}E% ghb‘gé?ﬁtékletN #tngi Bl Ined 1egrs 338bNB6- 1839 7Perev 298-2483.Ann
Cagnacci a 9 33 33 Arangino et al, AmJ Cardiol 1999, 83:

1417- 1419; Temearad #O%; 32: Fh4feablRe Masoselaxingoaction of gnelaignin EEdvgh

| k
Cauced & decrasneeniroiyi b9 rBogigYiREs peSn Eh A TRbER SRS i YRS,
decrease in @éit ohkh, bh%ﬁ?\aEBFSMﬁ 4o i bexb 1t anbhgo-9ecenmd3al f of the

night, a slight 'owering of the heart rate during the diurnal hours, and an
accel eration duri nRodeet séedias indichtetha peesanght Of MalPdn Eceriors g sog'e

E{:])estso Mnghagfl'&gﬁ@h 8?59?9115103%3 gg'hq)hgé Sys L@%g‘cﬁgﬁéggﬁtggt@o Toéﬁgl:‘oo?whél

pressure wt hwap&er@trblaNeefo@@mmg@fr & i1GA6CHBchahtt ebbl, 1 Bi®BRhgvns

335-338 ; Arangino et al Am J Cardij ol  1999; 839@9&17 1419 )v)a %Eaﬁatlon or

adni ni strati oh997; A8l BESHIP)atl N mAsiulatipragaYy AOIFEUSaIMIRE

Pi noal Res, * P HEEghY YenpRlp ?ﬁivtﬁﬁﬁhﬁ%ﬁég?gfﬁf?é’niﬁiﬂi?' ow dose

(2 nmg/ os daily), tirme effects of melatonin on blood pressure and on the human
cardiovascular system is complex (Lusardi et al, Blood Press Monit 1997, 2:
99-103, Cagnacci et al,1998; 274: 335-338, Arangino et al, Am J Cardiol
1999; 83: 1417-1419; Terzolo at al. J. Pineal Research, 19380, 9: 113-124).
Bedtime melatonin ingestion (5 mg) for 4 weeks to young normolensive
subjects caused a decrease in systolic blood pressure throughout the 24 h
period, a decrease in diastolic blood pressure limited to the second haif of the
night, a slight lowering of the heart rate during the diurnal hours, and an
acceleration during the second half of the night (Lusard: et al, Blood Press
Monit 1997 2: 99-103). The daytime administration of melatonin (1 mg) to
young women or men reduced the systolic and diastolic blood pressure within
90 min after administration Cagnacci et al,1998, 274: 335-338 ; Aranginoc el al,
Arn J Cardiol 1999 83: 1417-1419)). The administration of melatonin at 08:00
to aged postmenopausal women surprisingly increases their cortisol levels
(Cagnacci, Soldani and Yen, L Pineal Res, 22:81-5, 1997).

The effects of long-term (2 months), low dose (2 mglos daily), time

specified (18:00 h) melatonin administration on endocrine and cardiovascular

variables in adult men have also been studied by Terzolo at al. (J. Pineal
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specified (18:00 h) nmelatonin adm nistration on endocrine and

cardi ovascul ar variables in adult men have al so been studied by TerlzolblL i
al. (J_ Pin 0943%%01/ 49286 05 JUL 200 PCTII LO0100009 Reseaicamiod/6fos 9:
113-124). After treatnent, a marked el evation of nmean serum nel atonin

| evel s were recorded, with a significant advance of its circadian rhythm
The 24 | n pat Reysesrcf, t920,i Sol 1ari@4) esftes ttrmadment]i 3 phanked alevahioniofi peenon
of the norning acrophases. at ahout 1. t si nifi.callrtl'%:r);| for, cortiso

_ 1.5 h ‘?’%‘Pﬁ% S-ﬂﬁ , tI
and 3 h (si gnfPer¥anMmelalenin deyeyst Wethdec AV PR SOVERER RS as
wel | as ser unl:lr@éﬂia?t i tri]nr]_i Tﬁg%‘f'ﬁ L‘B?“%Pg? l@f‘@or‘li@bﬁf 80 MstosterbSM B Iaft® an

response of luternizin or none ( Icle stimulating hornone (FSH),
prol actin, thgretcihasichnil e ororhorgrenepHESEs alorbdgbll,5 h (not significant) for

adrenocorticotrophin CTH), and al dost.er.one, t stimulation t | t
gonadot ropi n Ferusg; ﬁﬁj‘éh& nBn S’QQ{ﬁﬁ?ht HO oﬁ’sgopﬁ?ﬁmpgl' eﬁ?'ﬁgnﬂo%%tﬁ}éﬂ ?‘ﬁil—l)
adr enocor ti cof,ephiBel AGTHvelNGist aEhGat g8 b0 1HIWTRINEBAINCONIM  thyroxine.
gonadot r ophi n HCGg-l were al so unaffected. The circadi an organi zati on of the

car di ovascul aLikewisabltbs, réspanssy sifoluteinizng dhersaane c(Lbloo@lljsie s sipelatingar t

te, did h ft | at Qni N | i i act
of the presennorigBs: tbnto Bied BB SBpIphoa hBRRbne  (rek RoRRcE®
particul arly tordgb&srtithropank (RETeNr hhg obldosierbee hioren stintliatioh  test ofvithe.

It is a further object of the invention to_ |ower the blood pressure of a
patient who i gonesiotopin releasing aneimafser(CRHY ethyretERRIN o fEIgASIRNY jhormone

hypertensive gg Ouncgﬁbgc@ﬁ%%&aiﬁf {)A@Jrﬁ') fz{:ﬂq‘geﬁtggte‘?éﬁé%ahh%érp chBBhict he

nocturnal bl re non=di ppers. I eved that these objects
wi || potent i alganadetiphirb(HEG) avetecalsaseaffaciedodtie mirssianeprganixasion ofrihef

I schem ¢ attacks and provide prophylactic protection against th
detrinmental efcRE@ioyagfulas ¥AEARIES qhe: ?%&’We%’?q d cHE:rQ'BBﬁeocf?ﬁs‘ﬂﬁe' ?’ﬁ@n rate,

Pat ent No. 5, 700 BB e " reating or
mi ni mi zi ng anoxi ¢ okt is swhebjest ofathe prgsent éaverbipnatgninit dewen FETHRA! d@WHIR to
2 Traum  hatWERGR D PAEECT MoiDSaT | B peck AL tsrisch TaanPoaRafiTgy =
oxygen to profile. It is a further object of the invention to lower the blood pressure of a
patient who is resistant to the antinypertensive effect of an antihypertensive
compound in absence of melatonin, and especially to lower the nocturmnal
blood pressure in non-dippers. It is believed that these objects will potentially
contribute to decrease in blood pressure, prevention of ischemic attacks and
provide prophylactic protection against ihe detrimental effects of ischemia on
the heart. Other objects of the invention will be apparent from the description
which foliows.
In U.S. Patent No. 5,700,828, there is described a method for treating
or minimizing anoxic or ischemic brain injuries, by administering melatonin to
a mammal suffering from an anoxic or ischemic insuilt, this being defined as a
trauma that causes a lack of blood flow to the brain and/or a lack of oxygen to
the brain. This paient does not suggest that melatonin mightl prevent or
ameliorate the anoxic or ischemic insult, per se.
In U.S. Paient No. 5,849,338, filed August 26, 1997, there is described
a unit dosage form for treating vasoconstriction and physiological conditions

giving rise to it, comprising, in brief, Mg, vitamins C and E, folic acid. Se and
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the brain. This patent does not suggest that nelatonin m ght prevenﬂ
.aneliorate the anoxic or ischemc insult, per se. In U S. Patent SJUL 2004
5,849,338, filed August 26, 1997, there i s described a unit dosage form
for treati nyQH&¥E¥nstricti on and physi ol ogi cal conditions gPGT/HSPHE t o
it, conprising, in brief, My, vitamns C and E, folic acid Se and 4 0 5 J U
L 2004 WO 01/49 6 PCT/IL 0/.00009 |.at o IVEI atonin i.s | Iuded nl
because of caREGNE: VEEta s, PeudBiaRREh Bredle st ieiai ofe i HBRG RS o
and whi ch ar g dieacrélathdwn bhire Mirigadkte aHtEwhiRthidre deeBtibed i Bis bhrse U. S.
Patents are incorporated by reference herein. SUVWARY OF THE | NVENTI ON The

above objects nay e aoWieesanienty affieess Bsenbalenleats oRoREREd brreferrnce
aspect, provides.a pharnmaceutical formnulation which conprises, in addition
to at | east &%egbrri er, diluent or adjuvant: nelatonin in an anount
effective to aneliorate or prevent synptons of hypertension devel oping in
a patient who is resistant to the anti %pertenswe effect of an

anti hypertensi ve conpound admi PWNMARY QR T4z BNVENJRORe| atonin:  and at
I t tih f
e hyoer: o vLP EEBOYE ERIENLY bp SNSRI v LRSehy Sy

atoni'n, in a patient requl ring
such treat nesre é's’q:&acprememtiesnaephammcadamaprfomdenouswh@jh REinahresdsn inn

the manufacture of a pedicanment for éhe prevent| n or treatnent of

synpt oms of afpuen &gl 153st Ang HHIS e AtueM &Fiddipva st ant to the
anti hypertensi ve,bf&mb .Hfa@%m&mtléﬁ@mé%ssam@n@@a@wn&e@dm RiyRipRERE &

absence of nelatonin, as well as a nethod for the prevention Or treatnent
of synptons dfydw‘;mmwnsieuabpmgaln pa:tatlent wiigoisi resiséaitsioathe antihypertensive

anti hypertensiye effect of an anti erten adm ni St 8§
Shsenan of ARG R A T RERsRaYE BRPa i i TR HbsR O b b "
patient, in aéh@ﬁ@%\éstaiﬁ@@htwpé@m tempband Gh T ekt SYfeetiveto ekert
hyperten5| on develh |n? in the patient. According . to another aspect, the

i nvention prcn ael %S'Y%ﬁﬁﬁgriﬂrﬁ”???nqelﬁf MRRATIR L IGrePaen] rREUTIBEFMED f or
I nparting in tf%éé’t%énqnt at | east one effect selected frominprovenent in
nood and dayt vi gi | ance, postponenent of

The present invention also provides use of melatonin in the

manufacture of a medicament for the prevention or treatment of symptoms of
hypertension in a patient who is resistant to the antihypertensive effect of an
antihypertensive compound administered in absence of melatonin, as well as
a method for the prevention or treatment of symptoms of hypertension in a
patient who is resistant 1o the antihypertensive effect of an antihypertensive
compound administered in absence of melatonin, which comprises
administering melatonin to such patient, in an amount effective to ameliorate
or prevent symptoms of hypertension developing in the patient.

According 1o another aspect, the invention provides use of melatonin in
the manufacture of a medicament for imparting in a patient at least one effect
selected from improvement in mood and daytime vigilance, postponement of
the peak level of cortisol in the patient and potential prophylactic protection
against the detrimental effects of ischemia on the hear, the medicament
being a pharmaceutical formulation which comprises melatonin in an amount
effective to impart at least one of the above-stated effects.

According to slill another aspect, the invention provides a method for

imparting in a patient at least one effect selected from improvement in mood
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t he peak | evel of cortisol in the patient and potential prophylactic
protection against the detrimental effects of ischemia on the heartd5 thle 2004
medi canment  bei ng a pharnmaceutical fornulation which conprises, g;3basbd i N
an amount é?"P@U??’% to inpart at |east one of the above-stated effects.
According to still another aspect, the invention provides a nmethod for

inparting in LA ihaast p@NBosEneal ostleasdAdielh el tamisoMa B paiient
nood 5 0 5 Juﬁn%%éf\%e 8?/’?928'&) PC%OI LOO/ oooose'?hd daytine vigil ance

post ponenent ahdt potestid Ipeophylattic oprotession Radiestp e efgtn ahgiftests 0f

prophyl actic protection agai nst the detrimen . : .S, ' t he
heart, which &SHEMELN H?fgrﬁﬁ?ét Hbf%gcqrgp?%ees %gh"ﬁ%{e‘?@éﬁgﬁ é%idﬁ?'gpﬁmg%lgﬁgunt
and in a mannet SaffaGLAVENS th GRAAYE SRidivalio lsetiveonad ef feest ondlesfect
expression "inprovenent in nood" in the present context is intended t

0.
connot e avoi dance Jhensugrersersimerovement iymeedasifodiat IESER) (gontext is
adm ni stration of l.atoni n in convent | f R : I sonkLEShLed
rel ease form '@Spﬂgﬁépr@rﬁy',c’t%&r\fﬁﬁg&%rgaﬁfiqﬁ%&%ﬂ ghg%%gt'%rﬁiwrﬁ%%gnans apﬁears
to | ower excrgiH epihRteSiodnsl tdlamin v@rdonvientisnalMlosm, itthema inscentrolled
difference in this respect between controlled- and regul ar- rel ease

mel atonin in re@@sedermcontroll ed rel ease formis able to change and del ay

the diurnal profil i i ‘H}Qﬁ § MEclbRIHh ab Highahs e2kP S BHEES
but does not shiftes'g{pélr?ﬁﬁli’a%@{nf/ t %&??r?e of the peak. DETAILED

DESCRI PTI ON OlexEHEidridVEMEsONnGheiuneali canatitsphilsoadhene énla tifaraneg imrihisay
be adm nistered in any convenien orm, such_as d or. 0 ,
rectal, parent’ éﬁaﬁcbrbe“{"ﬁﬁﬁsé}@?'ﬁﬁllﬁe Td A §?9Q?T‘oﬁa%%? gnﬁ%ﬁ %lgnfen_ g" {l’h%lt e
dosage form th,r@rdhget }éiielééé fofAbiRdbpRN o chiRga®Amt QRildy itise idiutriae profilen of a

controlled release tornmulation, wherein the nelatonin is preferaQ%y hif
rel eased at a quriset evirereed domt regulard formy st TREPRESPRAS PUb P&t e PNt

The amount of stngeanh i Boe B sBaknpl ated for use in preventing or
treating hypertension will be the amount found to be effective for this
DETAILED DESCRIPTION OF THE INVENTION
The medicament/pharmaceutical formulation may be administered in
any convenient form, such as one adapted for oral, rectal, parenteral or
transdermal administration. it may be e.g. in unit dosage form. In a particular
embodiment, the melatonin is in the form of a controlied release formulation,
wherein the melatonin is preferably released at a predetermined controlled
rate.
The at least one carrier, diluent or adjuvant may, for example, include

at least one acrylic resin.

The amount of melatonin presently contemplated for use in preventing
or treating hypertension will be the amount found to be effective for this
purpose, presently believed to be, in the case of oral administration, more
than 0.5 mg and no more than 100 mg daily, e.g. 0.5-50 mg, preferably
2.5-20 mg, and for parenteral or transdermal administration, between 0.1 and
50 mg. In accordance with the invention, an effective amount of melatonin
may be formulated e.g. together with an effective dosage of a

antihypertensive drug. The present medicament/pharmaceutical formulation




pur pose, presently believed to be, in the case of oral admnistrati ﬁma%
than 0.5 ng and no nore than 100 ng daily, e.g. 0.5-50 ng, preferabﬁl;g JUL" 2004
2.5-20 ny, Q,Tr@'){l%sparenteral or transdermal adm nistration, etweesoddod
and 50 ng. I n accordance with the invention, an effective anount of

mel atonin may be fornulated e.g. together wwth an effective dosage of a
anti hypert engiziecehpgise THiso pt &t ongadietAomntrepbpiomacedifiec andfar melaithion 6
05 J UL 2004 WO 01/49286 PCT/1L00/000179 nay conprise also at |east one
nel at oni n r eceyfbe MRA€T er and/or nelatonin profile nodifier. Once the
concept of the pre@%r&lb th@vc%?l{:bgpﬁff Pk é@@ﬁﬂﬁ%ntﬂfn 1 @M2AINAR of brevention of
hypertensi on usi ng nelatonin | nowl according to the present iInvention,

no inventivehgpeitbngionl ukite msdgisnired treovas eectrding tchthe aregendiinwdntioot noe
amounts of nelatonin for tgﬁa‘gresent tE))urgose Ior vari o

f
adni ni st rat i oM VeNESKIlt wau FRRELRS 07550 AIR, NG 135198 ﬂc‘fsf[ﬁrfggtegésm‘f?'érggtmone

ant i hypert ensivg.agaRtor thelré sERYpdrBbs & XRrRhRoke ré@ke &f eintinRiMdioht Waves
Capt opri |, Ateno?ol , Benazepril, Enalapril, Valsartan, Metoprolol,

Terazosi n, Pr#mopharmbiteotcalifbymuigtioniiatinges RAregsti enagalipyremtersve 2gant.y
acceptabl e salts thereof. The dail Qsage es,f: r all 1,on
of tﬁe exenpl p’f'?e(ﬂ“%p@f tgﬁ?i“?ge t&%n?)%ﬁﬁt& , ﬂirc@[' sﬁg\{/'\%?rﬁ %gﬁﬁﬁr{ﬂovﬁi %‘36"09
tabl e: Tabl e BenABkbrilyRRALBARI VasSRERONRIoSIMNO Tedbidiy, Pesagsn ( Mioxidil,

possi bl eusual Diltiazém HCl 180- 300240 Captopril 12.5-5012. 5 At enol ol 100100
Benazepri| HCChenigiee, FRaimapsiliandvehempecesitizgly agaeriabiesalis 1eemeivibe sty ol

Lar tar at e95- 200100 Terpzosip Hel 1-hnRiARA BrHehe +ciMhpinad- FrybeNoREdi |

compounds, is shown in the following table:

Tabile 1: Antihypertensive Compounds

Compound Daily Dosage (mg)
possible usual
Ditiazem HCI 180-300 240
Captopnl 12.5-50 12.5
Atenolol 100 100
Benazeprii HCI 5-20 10
Enalapril Maleaie 5-20 10
Vaisartan 80-160 80
Metoproiol tantarate 95-200 100
Terazosin HC! 1-10 1
Prazosin HCI 4-64 0.5-5 0.5-1
Minoxidil 5 5
Clonidine HCI 0.15 0.15

Ramipril 1.25-5 25




Cl oni di ne HCI 0. 150. 15 Ram pril 1.25-52.5 7 WD 01/ 49286 The invention will be
illustrated by the follow ng Exanples. 1) 5 JUL 2004 PCT/1L00/ 00009 05 JUL 2004
Exanple 1 The follow ng ingredients are mxed together and the,jxt, ,[)&mg(‘/as
conpressed WP &2 cylindrical punch, at 2.5 tons, in order to nake
controlled release tablets: Captopril (12.5ng/tablet), nelatonin (5

ng/tablet), andriighagitibh will B2 itQSraea)y me_rf@ﬁdnmr%ﬂérﬁmegRohm Pharma) and
| actose in an approximately 1:1 ratio by weight- ile this formulation

should be admnistered in accordance with a physicians instructions, it is
presently contenplated that two such taEI ﬁés!éqken two hours before
bedti me would be appropriate. Exanple 2 | om ng ingredients are

m xed together andThBefdliowitdg SntRsdiesi@NBreshRedi togetifenmenay tHendhixaak waBCh,
at 2.5 tons, in order to make controlled release tablets: Diltiazem
(180ny/ t abl etgompeesaashiin @57 ngm syliedical awachzuat 2gpttons, WSMNAgEAQ| Meke

oot oxi mat ef ye OB PEIEERY b RIL PERpIN (P2 Rl HGT ARAoRIORD B Bpla, o
adni ni st er ed hAdFeREGANCRSM O aerpikyest easier (RehiruRhaons), and lactogs asant | y

contenpl ated that two such tablets taken two hours before bedtinme would be
appropri at e Eappraxvestely Tht eatfecby owaightat ¥WHile oD erauftiess iwthoulghsbe

determ ned on trial _ .popul atj f 5 . Y . o] Lve
el der 1y pat | cRpEmigfireab B MRl wih Y BRYLERR Riicng NoRTBIRRNY
accor di ng to ESMdn\blatddayataeassisirethbdéts@Eken twamtbud$ before hediiges v9ld/bar s.
In a random zed, double blind, subjects were given daily either 1, 2 or 5
nmy mel at oni n PRPEPPTEBBtrol | ed-rel ease formul ation (CircadinlM Neurim

Phar maceuticals, Israel), two hours before bedtine, or a placebo of

I denti cal appearance, for a period of 3 weeks. During the [ast week of the
treatment period, BP was assessed at Exampie 2

The following ingredients are mixed together and the mixture was
compressed in a 7 mm cylindrical punch, at 2.5 tons, in order to make
controlled release tablets: Diftiazem {180mg/tablet), melatonin (5 mg/tablet),
and Eudragit™ RSPO acrylic resin carrier {(Rohm Pharma), lactose and
calcium hydrogen phosphate in an approximately 2:1:2.5 ratio by weight.
While this formulation should be administered in accordance with a physicians
instructions, it is presently contemplated that two such tablets taken two hours

before bedtime would be appropriate.

Experiment 1
The effect of melatonin on blood pressure was determined on a trial

population of 52 hypertensive and 130 normotensive elderly patients. All
patients, who had been insomniacs, were diagnosed according to DSM IV,
They consisted of 86 men and 96 women, age 7219 years. In a randomized,
double blind, subjects were given daily either 1, 2 or 5 mg melatonin in a
controlied-release formuiation (Circadin™, Neurim Pharmaceuticals, israel),
two hours before bedtime, or a placebo of identical appearance, for a peniod
of 3 weeks. During the last week of the treatment penod, BP was assessed at
the morning and comparisons were made between placebo or melatonin

treatments, and baseline. The results are shown in tables 2 and 3.
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t he norning and conpari sons were nmade between placebo or nelatonin

treatments, and baseline. The results are shown in tables 2 and 3.
8
01/49286 0 5 JUL 2004 PCT/ LO0100009 Table 2: results of Exp Vﬂ)5

Hyper t ensi WOPRMPHGt s (>140 nm Hg Systolic BP at baseline) Sys{-+| hoorbs
Systolic Diastolic Diastolic t Dosebaseline SDTreat ment SDP val uebasel I ne

SDTreat nen S | ue 2 . er ageAver a
€ . ) ge 01495146110. 248368560. 62
1145713790. o%?%go 478] 0. 0000098167660. 0064 0 97 51445137110. 04

82816. i Nor Fﬁ}ﬁen@;@ tanemts > 4040 St baeeliie
Di astolic Svg%i)l i c_Syst EI ic nqa_gf oki pnMgISg/ 83' WP ia¢ bppelielbasel | ne)

JUL 2004

Sysfolic Systotic Diastolic | Diastofic
baseling Treatmenl baseline Trealment
Dose | Average | SD | Average | SD | P value Average | SD l Average | SD | Pvalue
0 149 5 |146 11 [ 024 83 6 [85 6 |062 |
1 145 7 1137 9 005 82 4 |79 3 [0.09
2 147 8 | 132 g {0.000009| 81 6 |76 6 |0.0064
5 144 5 | 137 11 1 0.04 82 7 |81 6 |09/
B
Normotensive patients (<140 mm Hg Systolic BP at baseline)
Syslolic Systolic Diastalic Diaslolic ]
basetine Treatment baseline Treatment
Dose | Average | SD | Average | SD P value Average | SD { Average | SD | Pvalue
O 120 11 | 123 13 | 0.14 74 7 |75 6 |042
1 121 101126 16 10.11 75 7 {75 9 (071
2 122 13 (124 151069 75 7 |74 8 1059
5 121 12 | 124 14 10.16 75 8 |76 9 1055

Conclusions

Exogenous melatonin administration in the evening decreased daytime
systolic and diastolic in hypertensive elderly subjects. Surprisingly, the
admimistration of the controlled release formulation {1-5 mg) had no significant
effect in normotensive subjects. It may be noted that antihypertensive drugs
cause a decrease in blood pressure when administered to normotensive
subjects and that administration of a regutar release formulation of melatonin
(5 mg) in the evening has been shown to lower bilood pressure in young
normotensive subjects throughout the 24 h period. (Lusardi et al, Blood Press
Monit 1997; 2: 99-103).



Treatmen t Dosebasel i ne SDTreat nent SDP val uebasel i ne SDAver ageSDPval lma
Aver ageAver ageAver age 642 0 012011123130. 1474 17 175 1. 9071 05 JUL 2004
112110126160. 1175775 59 10 212213112415 10. 69757 1748. r 90 5? 0/00009
512112124140Q6¥88¥6. Concl usi ons Exogenous nel atoni n admi ni SEPAEPYH%

t he eveni ng decreased daytinme systolic and diastolic in hypertensive

el derly subjects. Surprisingly, the E_Eg% .ﬂhﬁgﬁ@t ion of the controlled

rel ease fornulation (1-5 ng) had no sigm effect in nornotensive
subjects. It may beixtemdreceltbdy paientbypént easental dnyptercaers ewaralegudigge in
bl ood pressure when admi ni stered to nornotensive sub'jnectse%nd t'tpat .
adni ni st rat i ohwWERYaIQUE I raPBMELYY BBPIRIETSERS SYETRearawier M 81 Rglents:  he
eveni ng has d Betiqig asthioBarPIESSEY 6r hBniPRaEs (NS BPLERSIR 1o
subj ects thr gﬁéﬁ%ﬁ%%’é gi 'ﬁ pearbi olg.e (L{Jsard)ir et al ?’BBI 0(()d Prggss I\%r%{t
1997; 2: 99- 1033tuend f&ll In théak GOWrADPCESEUER 8 @ 4HTIUrs LI ED 0B Cabestad retwo 2
collections, one during daytime, and one during nighttime. Urinary excretion of
the main melatonin metabolite 6-sulfatoxymelatonin (6SMT) was determined
by ELISA assay in duplicates. Both groups were similar in regard to age and
sex. Mean artenal pressure decreased by 10.2% during nighttime in the
dippers and increased by 8% in the nondipper patients. Urinary 6SMT
increased by 240% during sleep, from 3.28 + 0.87 (units} during daytime to
8.19 + 1.68 (units) during nighttime (p <0.05) in the dippers, whereas it
remained unchanged in the nondippers (2.31 + 0.68 (units) during daytime

and 2.56 + 0.79 (units) during nighttime). Resuits are shown in table 3.

Table 3: results of Experiment 2

Dippers Nondippers

(n=8) (n=8)
Day 328+087 2.31 +£0.68
Night 819+ 1.68 256 +0.79

Conclusions
Nondipper hypertensive patients exhibit blunted noctumnal melatonin
secretion. Thus, exogenous melatonin may play a role in the circadian rhythm

of blood pressure.

Investigation of the effect of melatonin on cortisol profile and mood

The following experiments were performed in a double-blind, placebo
controlled crossover fashion. Each patient received all three kinds of lablets

(placebo, regular release and controlled release) but in random order not

known to him or the staff.




Si xteen elderly patients with essential hypertensi on were studi ed.
Twenty-four hour anbul atory brood pressures were neasured in all patQedts 2004

Pati ents V\eg‘f‘?gﬁng"ed as dippers (n = 8) or nondippers (n = 8},&&%@%@%@?;0

nocturnal f N nean arterial pressure. 24-hours urine was col
two collections, one during daytine, and one during nighttime. Uinary

excretion of the main nelatonin nmetalljdigndm sl f at oxynmel atonin (6SMI) was
determ ned by ELISA assay in duplicatés. Both groups were simlar in

regard to age and Askxnistshinonzeftmeiaipnipr@seg én deeprizeiind slease Jooalalivn

nighttine in | ppers, and_.i %1 n .t ' t

U nary osnr (VERBBR B o {EERT TG olaicdd HolnOROa REEIeR R A Fbrs
during dayti nguf&ring. 8m hbidniresiitetlnhng siggifitbhmendrpas®. P5xhéin didwep
di ppers, whereas it remained unchanged in the_nondipRers (2.31 0.68
(units) duri ngffgignayneut reiclees datepcy.d Yerr EECENGYi BdNRIFALYIR) IMRSDEN s
are shown in I T 3 result EXReL ] | S
(n=8) (n=8) Da‘%‘xg'gfg’ {?8(718@%@&;%\90&6@5{{“ 3‘%? §.|19 .'ggt%s%@o@%ﬁsctgwgﬁﬁ
Nondi pper hypgbotrefiedtlighpabiferds tiex ottt haidireetdnerdoafuha adarme iredicidials with

secretion. Thus, exogenous nel atonin a role jn the circadi an

iyt hm of bl G aS Lo five A IR T PL RS AdrBpEIBARE eee
cortisol prof éﬁﬁi BBPQth*i@n%nP%léé:ﬂ B RX P& PRRIESI0NBIER e BE 't it FRAt b tfe
doubl e-bl i nd, placebo controlled crossovér fashion. Each patient received

all three kingdamef subipcts s Thepeacsiulls cagubarexpidioed ebwribecsnert ohdlelfe of
or t J U L

s e o8 bR DS oD e Rk S B B Bt e
(2 ng) in a CRtEOhIcRA feRERASEIHONBRMG S 8F extended periods of time and thus its
effects may start siowly but may be significant later on during the night.

The cortisol level in these patients was assessed by the unnary
excretion of the hormone at 2 hours intervals over a 24 hour period. In the
placebo treatment group, patients displayed a cortisol rhythm which reached
its peak at 8:36 AM and the cortisol then deciined as is known for subjects
above 40 years of age (see Sherman et a!., Joumnal of Clinical Endocrinology
and Metabolism 1985, 61: 439). The mean 24 hour excretion rate/hour (which
approximated blood concentrations) of the cortisol in urine in the control group
was 3.2 microgram/hour. The amplitude of the rhythm (i.e. maximal deviation
of the mean 24 h to maximum or minimum excretion rate) was 1.8 pg/hour.

After treatment for 1 week with the regular release melatonin the
overall amount of cortisol excreted was reduced. The mean 24 hour excretion
rate decreased to 2.5 ng/hour and the amplitude decreased to 1.0 pg/hour. In
addition there was a slight backwards shift in the time of the peak, which
occurred at 8:27 AM. Anticipation of the cortisol rhythm after adminisiration of
regular release melatonin is compatible with observations made by Terzolo at
al., J. Pineal Research, 1990, 8: 113-124. However, decrease in mean 24
hour levels and amplitude of the cortisol rhythm was not observed by Terzolo.

Afier one week’s treatment with controlled release melatonin, it was
found that like the regular melatonin, secretion of cortisol was atlenuated

(mean 24 h rate was 2.5 ug /hour) and the amplitude 1.2 pgfhour as with the

11




(SR-M), once daily at 10 PM for one week, to eight healthy elderly

persons suffering frominsomia, resulted in a significant increase in

their sleep efficiency but not sleep latency. (Sleep efficiency is theJUL 2004
amount of tiweM@Eews asleep fromtotal tinme in bed, sleep | atenBiLoDGGORe
time taken to fall asleep fromfirst lights-off). On the other hand

ol case for mu Savah R Chithnt Pk BERRER Vidn G Bhtey Asth 3R Bk anw

sl eep | at ency occeopededt 112:06 aRRbOThugatHE peak! whbedelaps® B RidpGhistalibg SSr
results can be explained by the short half-life of nelatonin in the bl ood.
Namely, the c&RMFEIPEdeleaseagielateniuingtaashobbeilgchy sapac Biobdsl advasted.of

t he hornone f IR [ {

Sloul'y but ey Ko 2 Rnepregt s pedhal AE0 3tk MANELS polehie Shel™ by e
in these pati ertatmeat wibsitheseshtinledhelemdenarmulzaioer @héam 20 fhdurexepstispne sat
2 hours intervals over a 24 hour period. In the placebo treatnent group,
pati ents di spHey/EQUE B8PS 1 Pmamumnérpqaéétm@diz 38 Bowrsak at 8:36 AM and

the cortisol then declined as is known for subjects above 40 years of age

(see Sherman et a!., Journal of dinical Endocrinology and Metabolism
1985, 61: 439). The nean 24 hour excretGotiusded hour (which approxi mat ed
bl ood concentratio of the cortisol in urine in the control group

3.2 microgran hour. RSt SR rat he TespPRse (Cif tge bipgly; i9ame 9ﬂ'§t'ﬁd?0f of
the mean 24 hohQidiRXHAEMBR]y FedHsHB it hirPprd: at AL .gjsﬁtrl?&'fga%pﬁi gfiker

treatnment for 1 week wth the regul ar ease ne overa anpunt
of corti sol epoemrédalv\asn‘neeﬂu&dnte'msimgianln2l4uﬂmau|s mmg@trltban 4(xtyears, the

decreased to 2.5 . pg/haour and th itude decre [ hour . |

addi tion ther ‘éang’g @H%lﬁa'ﬁac‘f&kﬂﬁc‘%’ﬁ%’fﬁ qeﬁ’ (ﬁﬂé'db’?%t @"eﬁ@é’ﬁ etvﬁqi ch
occurred at 8jg/cifiMHeNYG, thd @bl pFofilb eperitbq Oh m@)éldunyaéﬁ@frme controfled
adm nistration of reqular release nelatonin is conpatible with

observations FRIg@sgy diatpungeaiment is sigilapia daf '%@@'z@&fhndw@g@ls 9: 113-124.
However, decrease in nmean 24 hour Ievel s and anplitude of the cortisol
rhyt hm was not observed by Terzolo. After one week's treatnment with
controll ed rel ease nelatonin, it was fDisbdsdib@mt |ike the regul ar

mel at oni n, secreti of cortlsol S attenuat ed mean 24 h rate was 2.5 pg
/hour) and the arrpl‘in't’%ée‘i‘?rﬂlyp@%mﬁ}“r‘é’st MeRrReai PRsye. meatninat P'QB“U L

2004 is low whereas cortisol levels are high (Brugger and Herold, Biotogical Rhythm
Research, 1995, 26: 373). It should be noted that cortisol is a stress hormone,
and its high ievels in the morning may be linked to the increased prevalence
of heart attacks in the morning hours. The present experiment shows that
administration of regular release melalonin can lower cortiso! production but
that administration of controtied release melatonin both lowers the cortisol

level and delays its peak and thus can potentially lower the risk for an

ischemic attack during the morning hours.




PCT/ 1LO0100009 regqular release), but the peak was del ayed significantly to
later in the day and occurred at 12:06 PM Thus, the peak was del ayef QQL 2004
adm nistration of controlled rel ease nelatonin instead of be},g.gnﬁdaféﬁ [‘}5

or slight! yY"S2dV4R&¥.  The sane cortisol profile was al so found in

patients after 1 nonth's treatnment with the controlled rel ease fornul ati on
(nmean 24 hour excretion 2.5 g /hour, anpkpétigieniq0 ig /hour and peak tine
12: 08 hours). Conclusions These results show that the response of the body
to nelatonin i s nof hsb@xraEnenthwapagyforagdon AR yaenathaalty shales| ageadfer 3ot
just the factythat it. | r by A ' '

younger than %eﬁpé%?és')’bﬁ hoerpe gg'ﬁ{']%)ns%ﬁ—réj%%%&sﬁgmg Q{)Pécéﬁ %y%%soemkﬁwgg%%%

ol der i ndi vi dusttsiriShematatonin &2 . mg)! 6C ptadobe encday tyieh cord idnl varedil e
generated in the el derl zfmafter the controlled release nelatonin treatnent

is simlar tdemaen Heghnapgls: Thritablatrarere trken i bht0 AMRRO the shPISFibeen

found that | NyBRl 08ld PRY | GBko: bIEKALONI9.18L 1AL WhEod OWaUh el gasdprs) SO

| evel s are hig Brugger an | ol ogic m Research, 1995, 26:
373) _ It shouladéreBontedstublabnslogt ssae dqueekicsneess bebonenapd afterdthet sleepgh

levels in the_norning may be linked to the i ncreased .preval ence . of heart
attacks in th@%?%‘i"?ﬁg'%ﬁ‘@q thipld SoHEE dNE 359(5'31(18 suﬁwﬁg%ntﬁ;hégonene nap

adm ni strati r r CRSRARIAI N8P SRItIARYE! TRET EbiRbIed OfIESEON
but that ad(r)nglﬁigét rlgfﬁil'qocg oegrﬁicontrol | ed relgase Frer?agfoni n both | owers the

cortisol |evermuaticelalgs had padlerantiectirudiowaverot ibet reguigr [relgaset frermr i sk
for an ischemc, attack, duri t he, norni ng hours. 1/ 4 al o JUL
2004 PCT/ I LRSIE860/CSiRES ! sty 307 é'%‘%&ﬂ'&??%ﬁ’t%?%\ésq'%eF?%@geﬁo sleds
young heal t hyrgfi BSd A5t effedien meed] Vessoaatcalssd iraidad-thal pasdfechR- MO

or regular release (RVM tablet containing nelatonin (2 nH) or. pl acebo Per
day with one ebfpel@iopsuen neaddenepd eatthe prafiile geperalpr it shdidde ARlsH the

11: 00 AM and yeia%Hteréﬁe%t NEhE0ATERHot Be ShERINDE bYREE Iower G entraond 8f

was assessed ' _
melatonin generated in he blood by the controlled release formulation since

similar concentrations of melatonin (regular) have been shown by several
studies to affect mood and sleepiness. Hence, both the timing and pattern of
melatonin administration are important in affecting physiological parameters.
The same dose given at different times or in different patterns may have
different effects.

While particular embodiments of the invention have been particularly
described hereinabove, it will be apprecialed that the present invention is not
limited thereto, since as will be readily apparent to skilled persons, many
variations and modifications can be made. Such variations and modifications
which have not been detailed herein are deemed 1o be obvious equivalents of
the present invention. For example, structural analogs of melatonin which
substantially imitate the function of melatonin in the human body are deemed
io be obvious chemical equivalents of melatonin. The essential concept,
spirit and scope of the present invention will be better understood in the light

of the claims which follow.
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Lader-Bond vi sual anal og scal e questionnaires before and after the sl eep.
The results indicated that regular nelatonin (2 ng) significantly shortened
nap sleep latency and increased sleep efficiency. The control | gd gl gabe
formul ation also had simlar effects. Ho er, the regular release form
produced feelings of hostility and slg%ﬁﬁéss whereas the controlled

rel ease formhad no negative effect. Wypglom hese idaidditalnsie dtlg?dat e t hat
the effects. of M'@UWCHUB‘?&%%U%QBQHV on thg profile generated. It

shoul d be noted t hat dil é}ﬁdr% Wwihtef fect on nood cannot be explained by the
| oner concéWts &P 6is o nelatoni n gener a{.-epl in hpe\%lnpg b¥orhb®fcont rol | ed
rel ease foryulAbheninsamamousit AffealiveonBRtP'2{5 8h8 of el at onin (regul ar)
have been shown by _severa‘ﬂﬁ_ stud@?ti%rﬂ B ecle sravast tante SindbpP @RS VHence,
both the timipeyterriopAErEIR ™ '™ Sefat oni n admi ni stration are 'rHP%%@Ht in
affecting phfiéSitC"fo | GAlnpaRImRhes sSompdied sdmenigiesed 4l 9RTP U ?fl érent ' times
or in diffefEnt %a terns may have different effects. Wile particular
enbodi ments;@f the invention have been particularly described herei nabove,

it will be appreciated that the pr iwent senunsefiettivel torftest2t her et o,
since as w1 laﬁétpé‘éﬁﬂtwygﬁﬁﬁpglﬁ’? C?gﬁds‘iuidﬂ}ed per sons, .mapy NALd atdpns and
modi fi cati ons iﬁgﬁeﬁgné‘i@@%ﬁe&ﬂbr‘e&ehe& pbmelalramHPARSET Gits vén c% have
not been defal erein are deened to be obvious equivalents of the
present inveakiteentFor exanpl e, structural anal ogs of nel atonin which
substantially imtate the function of nelatonin in the human body are

deened to be obvious chem cal equival ents of | at opi.n | SERRAMtr Al
concept, spirit ,@%asﬁ@;@eumaltfbenplﬁég@ﬁlm?rw&qqﬁ %ﬁm\?\ﬂl’ I Tégpibset ter

understood in the l'ight of the cla Leihaffeblgws: 13 05 JUL 2004 CLAI MS
1. A phar m@mbcwflzﬁér%?‘d??gho%Pt:ﬁ%cﬁgﬂrr%rF.ges, in addition to at |east

one carrier, pq%)l uent Ry Rk aficlalTphanteriahof aasdemAl AN PEE Ve to

anel i orate dP pretden synptonms of hypertension d REHhAGA dmaupadi ent who
is resistantgfo thes anuhhﬂpea@%ﬁ%’W-@aC&W%{g‘?o% ea‘%yrghti'h?/pe'r't‘e‘nsi ve

conpound adm ni stered,in abs © Ak 1ARgALPRIFIZ0 negnd at | east one
ant i hyperteﬂ@ﬁ@o@wgml'?bsnﬁgﬁﬁamuﬁtﬁé effective to exerh ann ine
(i)  itis in the form of a controlled release lormu :

melatonin is preferably released at a predetermined controlled rate;

(v} it comprises also at least one melatonin receptor modifier and/or

melatonin profile modifier; B -
(v) said antihypertensive compound is selected from Diliazem, Captopril,

enazepril, Enalapril, Valsartan, Metoprolol, Terazosin, Prazosin,

lol, B
N ptable salts thereof;

Minoxidil, Clonidine, Ramipril and pharmaceutically acce

] i ic resin.
(vi) said carrier, diluent or adjuvant inciudes at least one acrylic :

3 Use of melatonin in the manufacture of a medicament for the

ion 1 [ hois
prevention or treatment of symptoms of hypertension in a patient w

i i d
resistant o the antihypertensive effect of an antihypertensive compoun

administered in absence of melatonin.
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antihypert i :
ant L yltoreategzln;/fa S”i‘“ hl n presence of melatonin, in a pati o
e, Lo, & e a5 St
eatures: (i) It is ad rized by at |east one of th :/\H] UL 2004
adm nistration: (il dapted for oral, rectal . e follo ’E"gj
a0 (0111 S0 e0 101, Lol RS s et
an : Yeh 1 Sy b
My ot fa RS oAt
_ rel ea . 1on, . i oy :
S?rr]}c)_r: ses aaldsidica‘tanczggqoar{%qgs &@Fggﬁﬁ)ma}@ﬂlmm@lqe‘é@e% gi'ﬁéﬁ‘(%{q/?mf?%tat onin
ofile modjfi . I'at oni n receptor i !
Dilti azem ?&%ﬂeﬁﬁﬁ ﬁhesﬁ*tﬁggﬁﬂfhw@ﬁpmwﬁ ‘Bc?r’?g%ﬂ% e ected from
g/ﬁ;?ﬁ;ggal Ibé&ls(? Eplege;\hg \PNEHDS i%ﬁfglci inEfﬁ%ﬁ%@{r}ebugﬁgﬁﬁprtieatwts art aFIOm
. tically acceptable salt . Clonidine, Ramipril ai
adj uvant includes at salts thereof; (vi i am pri | and
| east one i ' i) said carrier, dilu?
manuf a . acrylicr _ , dilu?nt or
yper tensi o 1 - eat ot o | TR el e e T of Sympt o
. H - n
of an anti hygeiticensy aéamﬁ%&oﬁqj Sy af £25PbAS tee tolewinry TeyEst of synptons of
0502 0 5 JUL 2004 ._Us 7™ Bdmini stered in abse ensive effect
the form of (h 4. " ‘Br?éfa#g%‘gﬁ{r%@? r?ﬂablmrmtg;almé@gﬁﬁeg@?l (?T@a"lc?%@ém:m;n. | 4
of the f e ical formulati L chic ament takes
o “LheFof | i 1y sy LS PR PRt o
bat i ent rounmetteanwich Jeayiiy T ﬁ%ﬁ?ﬁ?‘ﬂ-sm"‘ami hypert bnsae. conpound
ien i Ci : 0 .
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Peast one. ofuhachnl bewkigapaFlrases G FiEbERmales chevAbAged by af
: s a
a(?etp?grsnfq :%iiffgr.azlndfére(?t al,

parenteral or transder ey ; i
each unit doddge 8 [?Sleﬁgﬁgﬁﬁlﬁgmsﬁ?nenﬂebtqnm)'e unit dosage form

melatonin profile modifier;

antihypertensive compound, when pres
|, Valsartan, Metoprolol, Terazosin,

(v) said ent, 15 selected from Dittiazem,

Captopril, Atenolol, Benazepril, Enalapri

Prazosin, Minoxidi, Clonidine, Ramipril and pharmaceutically acceptable salls

thereof,

(vi) said carrier, diluent o7 adjuvant includes at least one acrylic resin.

G. Use according 10 claim 3, wherein said medicament takes the form of a

controlied-release pharmaceutical formulation.

said pharmaceutical formulation is N

7. Use according 10 claim 6, wherein
d the desired controlled-

coated particles an

particulale form comprising
ed by at least one of the following fe

release properties are achiev atures,
namely:

(a) by vanation int
east two different coating material

he particle size of the melatonin;
s which dissolve at

(by by use of at |
different rates in the human body; and




mel atonin which lies within the range of 2.5-20 fornul ation, gwherein the
(iii1) it isinthe formof a controlled release nelatonin is preferﬁtslyuuﬂm
rel eased at a predetermined controlled rate; (iv) it conprises also at
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r
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zem  ril, FoBk@RRiid coMpls anitramifidvenopihidioless€apobppaling rmaeolbt), wisehazep
salts Prazosin, Mnoxidil, Cdonidine, Ram pril and pharnaceutically
accept abl e diswmrlenhi diftesent ratesin) tahdmesr ‘F‘é‘r di l uent or adjuvant

i ncludes at | east one acrylic Use according to claim3, wherein said

medi cament takes the formof a controlled-rel ease pharmaceutical

fornmul ationg 7. Ugge aeeafddides taimlcaiuneteinvied pharmsatebtsishiareedabore sl
formulation islein particulate form conpri sTj g cl?at.ed fga{?tréscl es and the
desired co ad@imlymhﬁdéﬂeiﬂé@é’b’@té%@ﬁt&”@dobtg 4PN CBNET B t he

followi ng featur nanel .y drehitaal bnrbheddiaid iaghenstzéonf the
mel at oni n; mi che@fssg%?p\r’/%dépr gﬁ)ggla\‘ﬁée (;f at least two different coating

different rages inidiheutiugesadeotym, @adn LB EBGRIE0NIPBSiNgG BN2epat Ofby
varying the thickness of coating material reby the particul ate
rnel atonin if’eel?égft“édNWM'eéiVY'ﬂé’g(g?ﬁ r%%ec?(f(n%)gé%@%gf’ coating naterial (s)

whi ch  di ssolye af i ff g diak asnijdnch heidusedororyionBwhtn duzor ding to
claim6, wheldin said pharmaceutical fornulation is addjtjonally
char act er i zeflebyonin it gasterabiy refeashd ot 8INTEARIRITFRRM G?'é‘é‘?"e(q ')a“?*t i s adapt ed

for oral, rectal, parenteral or tr AT b8Mer abidkgr it is in
uni t dosage (FMar m™ éaE}P'l?ﬁPta'%%éggeé’gggﬁ%ﬁ%’%g anéEa %ﬁ?bgplerr?el atonin whi ch

lies within f,Bebangsofle AoRfRI; NO;
| (v) said antihypertensive compound, when present, is selected from Diltiazem,
Captopril, Atenolol, Benazepril, Enalapril, Valsartan, Metoprolol, Terazosin,
Prazosin, Minoxidil, Clonidine, Ramipril and pharmaceutically acceptable salts

thereof; ,
(vi) said carrier, diluent or adjuvam includes at least one acrylic resin.

Q. Use of melatonin in the manufacture of a medicament for imparting in a
patient at least one effect selected from improvement in mood and daytime
vigilance, postponement of the peak level of cortisol in the patient and
potential prophylactic protection against the detrimentat effects of ischemia on
the heart, the medicament being a controlled-release pharmaceutical
formulation adapted for oral, parenteral or rectal administration, which

comprises melatonin in an amount effective to impart at least one of the

above-staled effects.
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(iti) 1t isin the formof a controlled release fornulation, wherein the
melatonin is preferably rel eased at a predeterm ned controlled rate; 0(5i ym 0
it conprises also at |east one nelatonin receptor nodifier and/or 0

nel atonin profile nodifier; sap,d anfi. i d, when
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Enal april, VYal 4 MeLans £t Qe Far@siwing idPtazessi n, M noxidil,
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sai d carri en idislaieottrotecadjiensmiorinuitioneshiah i adaptedde rgleafFieeRIA. o
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at | east ong;gh e unilRaystaledonfding Sn dfioGROAIIBNINEWRNG0A 11T Idise
according t I'ar m S'j wheréin the fornulation is further characterized by
at | east oné&(ofng meldtohlrovmipsfaggtuiies: (1) it is a controlled-rel ease
formul ation which is adapted to release nelatonin follow ng adm nistration
to a human patient over a predetermned tinme period; (ii) it is a
control | ed- r191'.eas@sé%rc6wcﬁ'«ﬁg%]ﬂﬁcmhh alo, inheaeiaphe dormoulatide issa capiratiedi n
according to a profile which simulates the nocturnal profil esi%]pﬁlﬂ)%’:sm of a
; i)t

human havi ngeteaser imainusidege isECHRIEIPERI CPHYEIRG 12199 HPI1G is
in uni t dosage form Gonl.Al l 5L A0 PERILR!arkiddbiéuSd ey BRGE! Bhe bTg: Lo 80 my

melatonin p Sd’gga e unit. e according to claim 10, wherein the
f or mul at i on fbBowirgPltatalesedamalyease formul ation in particulate form

conprising coated particles gnd the desi |l ed-rel ease properties
are achi eved@by apyl"@é@f'oﬁﬁéﬁlﬁ PPl ?'%‘?Pg\;ﬁ\%n'g‘%%éﬁh es, nanely: (a) by
variation ingfhe pagthclat fde b diffgenelcatiing materials which dissolve at

different rates in the human body; and
(c) by varying the thickness of coating material(s) whereby the particulate

melatonin is coated with different thicknesses of coating material(s) which

dissolve at different rates in the human body.

12, Use according to claim 11, wherein the formulation comprises

parliculate melatonin coated with at least one polymeric coating malerial.

13. Use according to claim 9, wherein the formulation comprises at least

one additional ingredient selected from melatonin receptor modifiers and

melatonin profile modifiers.

14, Use according to claim 13, wherein the formulation comprises at least
one additional medicament selected from benzodiazepine melatonin receptor

modifiers, benzodiazepine melatonin profile modifiers, beta-blockers, calcium

channel blockers and serotonin uptake.

17




(b) by use of at least two different coating materials which dissolve at
different rates in the human body; and (c) by varying the thickness of
coating material (s) whereby the particulate nelatonin is coated vl bRUL 2004
di fferent tgi5ck2§ises of coating material (s) which dissolve at different
rates in the hunanS®Edyielamningecadea dicgn 6, ahaiam $3id YRS RISt e,

formul ati Ondﬁ%@*érﬁﬁar eﬁﬂ{bﬁtgcm ate nel atonin coated with at |east one

pol ymeri c coating material. - f3"OUHBI JSEST diGRY PiEseuwE Wwedpitauseaifn t he

f ormul ati onaobhppesessiat dregst one additional ingredient selected from

mel atonin receptor nodifiers and nelatonin profile nodifiers. 14. Use
according to claim 13, wherein the fornulation conprises at |east one
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