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which is incorporated by reference herein as though fully set forth.

MA-1 is a specific and potent agonist of the MT1R and MT2R melatonin
receptors in the Suprachiasmatic nucleus (SCN), the region of the brain associated
with the biological clock. (Kokkola,T. & Laitinen,J.T. Melatonin receptor genes. Ann.
Med 30, 88-94 (1998).) Engagement of these receptors by melatonin is believed to
regulate circadian rhythms, including the sleep/wake cycle. Consistent with its
receptor binding profile, MA-1 demonstrates potent chronobiotic activity in preclinical
models of acute phase-shifting and chronic re-entrainment.

Previous studies showed that MA-1 is well-tolerated by healthy volunteers in
single doses up to 300 mg and in multiple doses (up to 28 days) up to 150 mg. A
28-day Phase Il study was also conducted to investigate the effects of MA-1 in

elderly patients with primary insomnia. In this study MA-1 did not differentiate from



MA-1 treatnent nore than placebo, the design of this
study made it difficult to interpret the effects of
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This invention relates to the discovery of effective

n illustrative enpodinment, i ,
p'acegeﬁwfh G005 e AR PG 1 RTRGT RROGCTEIEh aiarings:
ject in need thereof which conprises orall .
Wh"%@@ﬁ&ﬂt%tﬂ@hlthg lweest melatorin iausiett |rm9)aﬂamﬂ‘r@Mﬂ¥beﬁﬁﬂted from
about 10 ng to about 100 ng per day. DETAILED
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nprises i nternal adm nistration of MA1 to a patient,
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doses of from about 10 ng/day to about 100
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delivered al one or in conbination VVI th anot her active
pharmaceutical ingredient. The route of adm nistration
is usually oral although other routes of
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transnucosal , et c., can be used. Controlled rel ease
f dhigsinventipn, ‘which is hereinafter described with respect to illustrative

emdodiments, contemplates use of the melatonin agonist herein referred to as MA-1,
to treat sleep disorders and circadian rhythm disorders. MA-1 is a white to off-white
powder with a melting point of about 78°C (DSC) and has the structure illustrated in

Formula 1.

Formula 1: MA-1 Chemical Structure
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This invention comprises internal administration of MA1 to a patient, typically

an adult, of typical size, e.g., approximately 70 Kg and typically within the range of
about 45 to about 150 kg, who is in need thereof in doses of from about 10 mg/day

to about 100 mg/day.



sustai ned, pulsatile, or delayed, including depot
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includes 4 to 6, and "about 1.5" includes 1.4 to 1.6.

| Theaoewsotitiarsnaregrefezabty fombalated' ini arcoratiend dosage form, each
nonsensi cal val ue such as a val ue that exceeds 100% or
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gquantitatively, may vary, e.g., depending upon the
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wi |l be understood that the dosing protocol including
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1-4 tablets, each having about 5 to about 100 mg of MA-1 for a total daily dose of
about 10 to about 100 mg/day. The term, "about" means, in general, a range of plus
or minus ten percent, except that with respect to whole single digit or fractional
values, the range is within plus or minus one of the last digit recited. Thus, "about
100" includes 90 to 110, "about 5" includes 4 to 6, and "about 1.5" includes 1.4 to
1.6. In no event can the term, "about," include a nonsensical value such as a value
that exceeds 100% or is less than zero.

An effective amount, quantitatively, may vary, e.g., depending upon the

patient, the severity of the disorder or symptom being treated, and the route of

administration. Such dose can be determined by routine studies. In general, for



chosen route of adm nistration, the age, weight, and
response of the individual patient, and the severity
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i medi ate release form i.e., a non-controlled rel ease
monitopedrigratassible peverssiavents.doses can optionally be
adj usted for body size using the follow ng as
g Pattidcie 8izeusitifaldo affectiths dose seivoted. pAbldrged Earticlessizgs, ie.,
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the case of a sI e%p di sorder, until the patient is
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daily functioning is not inhibited by the sleep
and attiosib P@leng tdabattnshmge diAartiole $ineendasurameptst suppoatingthe above
these end points are achieved so as to | essen the
were Im#®3 laBepdiffedctiorl &g a Malvern Mastersizer. The D50 (D10, D90, D100)
value means that 50% (10%, 90%, 100%) of the particles by weight are of the
indicated diameter or smaller.) In one embodiment of the invention, the above doses
are administered in immediate release form, i.e., a non-controlled release
formulation.

If desired, doses can optionally be adjusted for body size using the following
as guidance: useful amounts for larger particles are up to about 1.5 mg/kg; useful
amounts for smaller particles include doses of less than about 1.5 mg/kg, e.g., about
.1 mg/kg to about 1.2 mg/kg and about .3 mg/kg to about .7 mg/kg.

Treatment is continued until the patient's circadian rhythm is restored to

normal, i.e., until the patient's normal daily functioning is not inhibited by the



For therapeutic or prophylactic use, MA-1 or MA-2 w ||
normal |y be adm ni stered as a pharnmaceuti cal
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achievat 8b-aslodessdn e IdliRbodospdlasy.ed sol ution of MA-1
in water is 8.5 and its aqueous solubility is
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preparation may be tableted, placed in a hard gelatin
pharrsagsutically aceentable earripeanadtomtionally,orith phameadesiticaly a

troche or |l ozenge. The solid carrier may contain
acceptablecadjuvansth apdadxgigatts emnslbyiag stamdhird ginaigsorventional

fillers, tableting lubricants, disintegrants, wetting
techmd@fgdt s and the like. The tablet may, if desired, be

fil mcoated by conventional techniques. If a liquid

¢ AT very 5&85@&4@&?%0%5%0@@5%%%%, #ﬁ%tﬁz{hoﬁ,%etonitrne,
orm of ‘a syrup, enul'sfon, soft gelatin capsule,
sterile vehicle for injection us
ethy! AGRALGJsRRIOPANGl PYELBRR gWRoIs AP EGy Ol ang R G-40Qqtied only
- for reconstitution with water or other suitable .
slight{yesnldble inavaiee ThRenaliyepHR eetrikErted seluligp of ddiin water is
conventional additives such as suspendi ng agents,
8.5 aedhitb siqugoug saydility s practically wpdiecksd bppHaqueous
vehicle (including edible oils), preservatives, as
welharmacélit®arebmpositidhsiusefll @ tHiJpraaseé of thi®mvention include

par ent er al
suitable dosage forms for oral, parenteral (including subcutaneous, intramuscular,
intradermal and intravenous), transdermal, bronchial or nasal administration. Thus,
if a solid carrier is used, the preparation may be tableted, placed in a hard gelatin
capsule in powder or pellet form, or in the form of a troche or lozenge. The solid
carrier may contain conventional excipients such as binding agents, fillers, tableting
lubricants, disintegrants, wetting agents and the like. The tablet may, if desired, be
film coated by conventional techniques. If a liquid carrier is employed, the
preparation may be in the form of a syrup, emulsion, soft gelatin capsule, sterile

vehicle for injection, an aqueous or non-aqueous liquid suspension, or may be a dry

product for reconstitution with water or other suitable vehicle before use. Liquid



adm nistration, a vehicle normally wll conprise

sterile water, at least in large part, although saline
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li ke al so may be added to the parenteral dosage forns.
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conventional techniques appropriate to the desired
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MA-2. See, for exan'p Rem ngton' s Phar maceut i cal
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i nventi on v redi en
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carrier, or enclosed wthin a carrier which may be in
be erppleyed Fﬁoaweﬁt'%%‘P@W@%\@?ePUﬁ%%%?Q%rr‘tscﬁf}ﬁjeﬁhe ike also may be
contai ner. Wien the carrier serves as a diluent, it
addeddg theeparesitgratidosagea fosmisi dPasticulady ugefuhiseheadninisttation of a
acts as a vehicle, excipient, or nmediumfor the active

compionipd ed iFenthulalhinsorat desagenfpersutations c Thelphdrmatcbetid¢alr m
of tablets, pills, powders, |ozenges, sachets,

comp%%ﬁi@ﬂ*s?rnay?bé brééarea Wﬁﬂénal%&ﬂrﬁd@é@ apﬁr@pﬁd’bt@!bsthe

syrups, aerosols (as’a solid or in a'liquid medium
102 el

desi ) AP o OBH AL o S ARLE Lo 0P A9 S ror

C | es, .,su sitori terile injectable solutions
oxamgfil FerBriok aS BoRRDREe iRk Enos t&%’w@f’%@ng ompany,

sui table carriers and di l uents include | actose,
Eastofe it obeh eslifiand885sor bit ol , mannitol, starches, gum

acaci a, cal ci um phosphate, aI gi nat es, tragacant h,

gdrh atakmg pladronacausicali cmnmsiti@ngimwetiralthe meeonkdn,dhe setive

pol yvi nyl pyrrol i done, cellul ose, water, syrup, nethyl
ingregieht(s) adleusuary el mix@adviet arRpktvrdopdiiitedzyat esrriet adrtanclosed
within a carrier which may be in the form of a capsule, sachet, paper or other
container. When the carrier serves as a diluent, it may be a solid, semi-solid or liquid
material which acts as a vehicle, excipient, or medium for the active ingredient.
Thus, the composition can be in the form of tablets, pills, powders, lozenges,
sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a
solid or in a liquid medium), ointments containing for example up to 10% by weight of
the active compound, soft and hard gelatin capsules, suppositories, sterile injectable
solutions and sterile packaged powders.

Some examples of suitable carriers and diluents include lactose, dextrose,

sucrose, sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates,



magnesi um stearate and mneral oil. The fornul ations
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, adul t gati ent sufferi ng a depressive disorder could be
ingregieas afehreMmiusiration) leree pabent having 5-1 00 my of MA-1
, to be taken once, twice or three tines daily and
mlgetcosmgestionsyedvefasablyifarmulatast infreunit dasage tom, each
W t hin about one to about 12 weeks. A typical unit

dosagk® sontairiing froul dodet Gil 26 aBoat 160 rey df themtive ingrediens. Mpe term
20, 50, or 100 ng of MA-1 in addition to anhydrous

"unit HESARSRIMMrEfepS to/shAiddIRiis@blelvtesuifdbid 89 UnfthgXddkges for
col I'oi dal, croscarnell oSe sodi um and magnesi um
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exanpl e, about 20 to about 50 urn or about 30 to 40
over {hercausse of adreatrenbeetiof i easeeation withdhe reqyiwg
rel ease form e.g., delayed, sustained, or pulsatile
pharmetedmal catet. Sanfalexanipe aamaduls petient subfieciogia depregsive
with
disorder could be prescribed 1-4 tablets, each having 5-100 mg of MA-1, to be taken
once, twice or three times daily and might expect improvement in his or her condition
within about one to about 12 weeks.

A typical unit dose form could be size 0 or size 1 capsule comprising 20, 50,
or 100 mg of MA-1 in addition to anhydrous lactose, microcrystalline cellulose, silicon
dioxide colloidal, croscarmellose sodium, and magnesium stearate. Storage at 15 to
20 °C with protection from moisture and sunlight is recommended.

In accordance with one embodiment of this invention, the D50 of the MA-1

administered is less than about 100 um, for example, about 20 to about 50 um or

about 30 to 40 um.
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ot her anti depressant drug therapies or other drug
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bedtl me was advanced by 5 hours The primary
Exami$®ctives of this study were to investigate the
ex osure-response to MA-1 on advancenent of circadian
hea@nuilee il dellyu sreréiliatraliienanthpohiimiiingrad dse ima@nbon and
d| m | ight nelatonin onset (DLMO, a bionmarker of the
illustratecthie- wgf@neys bEMA-1 dn theyprviegtidie ahtiéreatment of symptoms of
exposure-response to MA-1 on nean sleep efficiency
deprd@hd@Esideras measured by PSG to investigate the
exposure-response to MA-1 on obj ective neurobehavi oral
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agedl18-50, were enrolled into this stud Thirty-nine
detergurﬂﬁ the abilired MArdienshig e sieepiuake @3@'%¥OHPM4"§9 atdukgur

are presented bel ow.
advance in bedtime. The study was a randomized, double-blind, parallel group,

Exa

placebo-controlled study. It consisted of a 2-4 week outpatient screening period
followed by an 8-day inpatient stay. After acclimating to the sleep lab, bedtime was
advanced by 5 hours. The primary objectives of this study were to investigate the
exposure-response to MA-1 on advancement of circadian release of endogenous
melatonin rhythm as measured by dim light melatonin onset (DLMO, a biomarker of
the sleep-wake cycle), to investigate the exposure-response to MA-1 on mean sleep
efficiency parameters as measured by PSG, to investigate the exposure-response to
MA-1 on objective neurobehavioral performance lapses during scheduled work-time
as measured by computerized continuous performance testing, and to assess the

safety and tolerability of MA-1. Forty-five healthy volunteers, men and women aged
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patientspartiop ob thedstudy médispatient asgassmaniiewere cenducied sama time-
phase before the start of the night shift segnent. On

isolatitmysléep satbinewhish wer time @nde were civadatiste sdbjecys. During the first
treatnment in one of the five treatnment groups. In

threeaﬁ?é#htts' QﬁbjeétgQi/@r@tgl\%r?ﬁllécé@éi%Orrﬁihh'téteﬁrldﬁb%ét‘ﬁlwﬂi‘ﬁeldo@ PM) in
hours, such that subjects were required to sl eep from

sl B R R o
B H A e,

study, a 24-hour post-CP was conduct ed i mredi at el .
constgni @@SttJF%(@P)s%Qfﬁﬂ'ﬂt @t@rg"}eewhlcbrtlr@%_\;hersumﬁ@hs r?ﬁt@“’&f?j%@ed Ina
of the study, approximately 500 m _ of bl ood was drawn
semifrecumbeentpasitigreand bBadetamplas wese esieciet lappogtivately egery

study, atthe end of study (EOS) visit on day 8, and at

hour frbf 70Dl AVHOP 200G PM. The pliggaet ofithetpes-CH ségipkatisSofprbvide a
enrol | mrent was 40 but 45 were actually enroll ed.
measure of each subject’s circadian phase before the start of the night shift
segment. On day 4, subjects were randomized to once daily treatment in one of the
five treatment groups. In addition, subject sleep-wake routines were advanced 5
hours, such that subjects were required to sleep from approximately 6:00 PM — 2:00
AM. Treatment was administered and the time shift was maintained for 3 days.
Efficacy parameters were collected during this time. To measure circadian phase at
the end of the study, a 24-hour post-CP was conducted immediately after the

treatment segment on day 7. Over the course of the study, approximately 500 mL of

blood was drawn from each subject. Safety was assessed throughout the study, at



The particle size of the MA-1 used in this study was:
DI O D50 D90 D 100 10 um 115 urn 3 16 um 631 urn It is
why@oibegd zed that in order to achi eve maxi nunPE€f/UBmaTY69411

peak plasnma concentrations of MA-1 shoul d coincide
w,th the ti that subjects t ed. Since_peak

the e o shicf KBk vl b Aayichats didns BollaineiSE° 3RS Mt number
after oral admnistration 4 , MA-1 was adm nistered 30

of subjegistfes eprallgrent waset bredS wepe askisdly eorellest. was used
to distinguish the effects of the drug from ot her
c dimpqaeticle side ofrtbatiBt used tnhtbissstudy waspul ati on over a
defined treatnment period. The oral doses selected were
bapad on safety anpsefficacy data plpai ned from D100
previous MA-1 pre-clinical and clinical trials. In

Vipr e phar macol ogj 5 grdel s of acuigs gpd chronic g34 ym
phase-shi fting denonstrated chronobiotic activity at

dos r ing f 11 kg. Extrapol.afion of
¢ RS v BBPE Rl ot et R ARG A Gl GRtopiasma
/ kg, or 10 to 50 in a 70 kg, subject, should ,

concaitralkis\SINAHchaid Coimeids Wb i imeyihrcsubingage laded. Since

optimal |y designed to assess the chronobiotic
peak piassnd cancesftraiiani(Cmaglis reachiedtatid-1dmuredteporalmeasur ed

the effects MA-1 on the circadi an sl eepwake cycl e.
admimRetatidrs’f M twead agirdstesdtbd@ thihbials [Fr g bbBtirhe. A placebo

consistently shifted circadi an rhythnms. The doses

contrﬂﬁ{v?h@t‘i’d t@Histinguish WY effedi@.of 20 dRtY RBFh dBer HBr?r]lgBﬁéﬁts of

in the expected dose range for efficacy. T
near iR sl RSl A Lo B bR W S
clinical ,trial a single oral dgse of, 1 _to 3Q0 of
AN GiaboadesSdeniBaina et Bt Tol SshPriRoL i gned
Additionally, safety and tolerability of MA-1 at doses
from previeyisIMA- hgrerginipaleanciel el dials e dn Virogeiiarinacologic models of
adm nistration for 28 days in healthy subjects and
acutecdnbchrpmidpleasessinfting ddmomstcated chromabiotithactiviity laé slbses ranging
dose in the study, 100 ng, is well within

from 1 to 5 mg/kg. Extrapolation of these data to humans suggests that the 0.14 to

0.71 mg/kg, or 10 to 50 mg in a 70 kg subject, should effectively advance the sleep-
wake cycle. Though not optimally designed to assess the chronobiotic potential of
MA-1, clinical trial CN116-002 measured the effects MA-1 on the circadian sleep-
wake cycle. Results from that study showed that 50 mg MA-1 consistently shifted
circadian rhythms. The doses selected for the study (10, 20, 50 and 100 mg) were
within the expected dose range for efficacy. The safety of the selected doses for this
study is supported by previous clinical studies. In Phase | clinical trials, a single oral
dose of 1 to 300 mg of MA-1 was safe and well tolerated in healthy subjects.
Additionally, safety and tolerability of MA-1 at doses up to 150 mg has been

demonstrated in daily administration for 28 days in healthy subjects and elderly
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the safety margin established in both Phase | single

and nultiple ascending dose trials and in a Phase ||
wGerwdg372dp assess circadi an sl eep-wake cycl es PET/UB®07/069411

study, plasma nelatonin |evels were assessed The

S nelatonin p ction, dim | Iatom
subljegegth Ehrdfis Mspgria S dBedraFsidoRe dhith sl mve' within
is considered a standard_marker used fre uently )
the safetemarginestahlighepiabeih Phasebsiagle anbmaf f@%ﬁ§0@ﬂdlmd939
on the sl eep-wake cycles, DLMO was nonitored in
trials andjieatBhdsef bstudynd after treatnment. For this study,
DLMO was defined as the tine when nel atonin production

I Facdess ehcadiah Ricdp-ahke yoeahn (NsRaYuphsea r*nb%tonln levels

fitted nel atonin phase curve 7. Because light has a

were%bgﬁége%ocaWe SHQé rh%l eep F)?(gfuc%n”@rl GhPYH rﬁ@l#aﬁﬁ?ﬁonset

I'i'ght Tevels |n oratory vvere care

oA R Wéfgue% IS Ml TR e

|ntenS|t¥R:|n t he room durlgg t he awake portlons of
used fleQugniy %$Sesé>&@69'anph9r$§ f iTPsISs6Sh R §Tfeeisiidasp on the

segnent. Twenty-five lux in the angle of gaze was

sleepenake ay¢ies.dukMQ was mavitdred énsiljgcisduioresanchaefter treatment. For
phase-shifting effect of light and is al so consi stent

this studyh DILMO Iwashtiefingabssithe tirmeywrsan fielatonikegredectizer icaches 25%
at work. Subjects were exposed to a light intensity of

of the ﬁ‘@ﬁuy Bagk AVEWe5bALd) ke iR ElEd Riel SRR Hrfadelouriaki num
ensity in the room) during the first 6 hours of the

i cel%gg b%h@ggwgt ngl]fghﬂalngl é)f‘Fe%‘f‘BﬁtrﬁQI%tC{mn {elease light

concen

ure during the CP_portion. o e. protocol
'eve'% |ngtﬁ?% prajohduetn b searRint, oubieRls tkopiedsed o a
ght on endogenous nmel at oni n_secretion. DLMO DLMO i s
light Iatemsﬁmf Rerupfn theeangle ehanazm (20 begnadruing lightintensdy 41 the
the primry
room) during the awake portions of the protocol, except in the first 6 hours of the CP

segment. Twenty-five lux in the angle of gaze was chosen because this low intensity
reduces the phase-shifting effect of light and is also consistent with the light
exposure many shift workers experience at work. Subjects were exposed to a light
intensity of less than 2 lux in the angle of gaze (8 lux maximum intensity in the room)
during the first 6 hours of the CP segments. Endogenous melatonin production,
including the onset and maximum plasma concentration, is measured during the CP
portion of the protocol. Low light intensity was chosen to eliminate the effect of light
on endogenous melatonin secretion.
DLMO

DLMO is a biomarker of the circadian sleep-wake cycle. One of the primary

objectives of this study was to investigate the exposure-response of MA-1 on the
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objectives of this study was to investigate the

exposure-response of MA-1 on thesl eep-wake cycl e as
wore@sus2ds by DLMO. To construct the nel atoni n POEEE2007/069411

curve, plasma nelatonin levels (pg/m) were neasur ed

ce every 30 m nutes [ the first, 14

sleerciate GHanes arae it B OHMC Pro Bankichans Fefl8idin Bpase Curve,
segnents. The full nelatonin phase curve was

plasmﬁgﬂiatgatnel@vglg (pal) peak Mmrasaf ethPRCcE 6MeN3Q atingAs during the
coul d be defined. Based on peak nel atonin

first 1ddmuestof e CRssedbhénds ahelf howrly fas tHEbRénodintdéroftbalCP sagments.
determi ned. During double-blind treatnment (Days 4-6),

The Rl Bfa1BtoRR BHiaEY Curl @ YR SScOMBtRICTRPSG! R pReR Mieldfdrim nut es
from4:00 PMto 2:00 AM This wi ndow of tinme was

concﬁﬁl;éé@%ec‘lg/wd’bé?j iAed. Blg%ﬁase er]a-@n@%tt@ﬁlﬁ‘c%ﬁaéﬁtrﬁ’i%s DLMO,

ced ap In Clrcadl an

definkch s i R et i BThiBE, MEdouEE ﬂﬁeﬂﬁgﬁ (Days

a%§l nst the difference between DLMO on treat ment ¥
4-6), B ”l?a@@l'#tﬁ@'nf'%\’e'ﬁIV‘éﬁf@%@@%@@@@%j”%m'@meﬁ%4 00 Mto
Ef fici ency Another primary objective of this study was

2:00 Abl.i Fviesvindaweftine wep estimeied poegdaindhriliMen T@datermlne if
sleep efficiency paraneters. Sleep efficiency (tine

any deskadMAnaducedagphasd b ineiscatiars thytitmptiengifference between
pol ysommography (PSG . A variety of sensors were

DLM@FHH ﬂr@&rﬁéﬁt*d%?s nbl REeRndidvIReRirRaRd élﬂi}é‘ctt\ﬁéﬂe'&hpared
brai n waves, eye novenents, nuscle tone,

aga.nﬁggra;@ﬁee B cEATLMBN B! tarb%gwnggs%%g plgcebo-

| SUAlCrecordi ngs' wer e a Fecordim
i t%s e during the sI eep epi sodes of days 1, 2, 3, 4
reatag sigjegl ﬁd 7 of this study (referred to as Nights 1-7).
Sl eep efficiencies of MA-1 -treated subjects were
Sleen-BHSGNEY with sl eep efficiencies from pl acebo-treated
subj ects. Data from PSG on Nights 3 and 7 were not

aAalojtrer qoribeanyrabgectivEf dfitciaspudBawasdo eanestigate the exposure-
response to MA-1 on mean sleep efficiency parameters. Sleep efficiency (time
asleep/time in bed * 100%) was measured using polysomnography (PSG). A variety
of sensors were applied to the subjects with paste or tape through which brain
waves, eye movements, muscle tone, body movements, heart rate, and breathing
were recorded. Audiovisual recordings were also taken. PSG recording was done
during the sleep episodes of days 1, 2, 3, 4, 5, 6, and 7 of this study (referred to as
Nights 1-7). Sleep efficiencies of MA-1-treated subjects were compared with sleep
efficiencies from placebo-treated subjects. Data from PSG on Nights 3 and 7 were

not analyzed.
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O her Pol ysomogr aphy Paraneters Sl eep paraneters were
recorded during all sleep episodes ( 11:00 PMto 7:00
wa\roen3miights 1, 2, and 3, and 6: 00 PMto 2: 00P&IVIUSIV07/069411
Nights 4, 5, 6, and 7). Fromthese recordi ngs sleep
n | at.enc 0 persistent sleep) and wake after
SGCOQQ pé;ffﬁé "ver e cal cul ated. PSG on Nights 3
and 7 was not anal yzed. Efficacy Anal yses Prinary
OtherPelysampogeanihPasameters i ght Mel at oni n Onset Peak
nmel atonin was determ ned froma subject's nelatonin
v&lesspamndteraware wfcorder duningrall slesipuerssadesajinedd BM to 7:00
Ni ght 3 and Night 7; if nelatonin was not sanpled on

AM ofNighfs 1 ITe e dB Y d @00 FM G QFED MRT 6n INWQWU@ 8, éﬁdW') efrom
obt ai ned durlng the period at which tonln shou

theseﬁ%%?dhn@seéiléng‘?ét%heg'(lﬁté%? th E)%rsﬂﬁl"é?ﬁt EI%% ?Déieep

e prinmary analysis; res

e peak I ‘ a
onsefJUASUSTEE Pk R, Pt Feklss e @%? H%ig‘ﬁ%gé&i-nd
the corresponding tine points. The differences in

Efficagyniaissaset ween the endpoint day (Nights 4, 5 and 6)
and baseline (N ght 3) were analyzed by conparing
p&rimary &féeady \dasablgs oup to pl acebo using a |inear
one-way anal ysis of variance (ANOVA) nodel using in

Dim 1S4 MElatGAB@nsdtnstitute, Cary, North Carolina). Means
were cal cul ated using the LS Means nethod in SAS(r).

StraRdah&latfiih ddsUttemBingd $@ne @l t'éﬁrhé‘l%tdrhﬁ‘ values as the
Statistical Summary function in SAS(r).

mea ﬁhb%é)ﬁﬁ'lal Véﬂeﬁ o‘fﬁélﬁeé‘loﬁq\l |§F1{3§ %qulphpTgIIf ﬁ@ét%ﬁrn was not
esée ar regression of e VS.
Kendal | -t au

sampesh B8 oRga ﬁ%eﬁéea%%gqrafr the%\s)eéepwﬁﬁHawomplgﬁm?leed during

regression. Sl eep Efficiency
the period at which melatonin should peak), peak melatonin was the peak for the

other day. For the primary analysis, threshold was calculated as 25% of peak
melatonin (DLMO25%). DLMO was calculated by linear interpolation of these
melatonin values and the corresponding time points.

The differences in DLMO25% between the endpoint day (Nights 4, 5 and 6)
and baseline (Night 3) were analyzed by comparing pairwise each dose group to
placebo using a linear one-way analysis of variance (ANOVA) model using in SAS®
(SAS® Institute, Cary, North Carolina). Means were calculated using the LS Means
method in SAS®. Standard deviations were calculated using the Statistical
Summary function in SAS®. Other statistical tests were also presented in graphics.
These included: linear regression of response vs. exposure (dose, AUC, or Cmax),

Kendall-tau nonparametric regression, and Spearman nonparametric regression.
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Anot her primary outcone of interest was sleep

efficiency (SE). SE (%9 was defined as the total tine
w@gdogapr2di vi ded by the tinme all owed as an oppoPCT/IR1097/069411

for sleep in a period nultiplied by 100% SE over

tions of the night was al so anal yzed, i ncl uding

M&Md second hal ves of the night, and first,

second and final thirds of the night. Tinme allowed for

s Aeeheisingamy auteona & interast s, slqereefictansy (SE). SE (%) was

treatment (Nights 4, 5, and 6) vs. baseline (N ght 2)
defined as tiae éataloime iasleﬂaip‘cﬂieidedcby thettines all Gited ak Emsoportungy dor

days. The overall nean sleep efficiency on N ghts 4,
sleep'in Ppétidt MRRioibEe ByCRIY! SEedvasbrien®ar 8@ ighbasskisee.

The sane basel i ne and endpoi nt days were used for the

analy%@&tlhemlrﬁﬂr’éh n§is8Bbn Hﬁllvlég%‘ftheTP hg'efrfoefrgf‘%%ﬁoh@gﬁg final

et ween t endpoi nt ay and basel 'n€ were dnal'yze

o TR RSB B TRt .

SAS% %Eﬁ( SAS( r% Institute, "Kfi‘e rth Caroljna).
ctal Geatmenti(Nightné. Esa QMS-H%QS}%B%(N'Q@AQ@ Mﬁas based
St andard devi ati ons were cal cul ated using the
on thedifarence hetv@amakbywalugscon dreserdayas(rhe o@radimean sleep
statistical tests were also presented in graphics.
efficidrivysen Nigttsided; and Bawds alegroassilated eindraspoansd tybaseline. The
exposure (dose, AUC, or Cmax), Kendall-tau

same AN B RN erfd TR BB idte (e fOPRRY ﬁ@*ﬂoﬁ@%ﬁ’ﬂfé‘ﬁ@hf bﬁalyses
regression. Secondary Efficacy Vari abl e(s)

The &uﬁer@ﬂ%&é 8 MWE%E tﬁé feﬁ&@bﬁ’] éﬁ%ﬁdﬂa hﬁéj%)re %ha&gééi By

m advance eri O occurre

Comp%?itaﬁtrp?a’&ﬁ% Ao 3“?6 grcrugps@b?“fm?tgo ué@&“ﬁ@i%rb@% \g{g}g@galyss of

Addi tionally, the |owest effective dose was als
varianeg ANPNED nigdel dnparS® ¢S HERdpsttte, &@ryabl@rthrféarézh@a) Means

treated nights as descri bedabove. The first dose with
were gakuted ustgl the LS hleahscaethod-iv JABRI Starndardieviations were

calculated using the Statistical Summary function in SAS®. Other statistical tests
were also presented in graphics. These included: linear regression of response vs.
exposure (dose, AUC, or Cmax), Kendall-tau nonparametric regression, and
Spearman nonparametric regression.

Secondary Efficacy Variable(s)

DLMO - Time to Onset and Lowest Effective Dose

Time (day) at which maximum advance in the circadian period occurred was
determined by comparing DLMO25% from baseline and treated nights for all
subjects, as described above. Additionally, the lowest effective dose was also

determined by comparing DLMO25% from baseline and treated nights as described
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pai rwi se contrast was considered the | owest effective
dose. Sl eep and PSG based Qutcones Sl eep | atency
W@ b@vasmys t o persistent sleep and wake after sSPERPS2007/069411
onset (WASO) were neasured by PSG on Nights 1, 2, 4 ,
he, di ffer s in. these sleep par rs.

above e THEdF IRSECH b BistE k0 TRAENSEEE] e raPanariG Y Adviy

conmparing pairw se each dose group to placebo using a
pairwiseneQiitrash wagesPngitkargd the owesh effapide dedovA) nodel in

SAS(r) (SAS(r) Institute, Cary, North Carolina). Means
Sleepnened PSG-tabad &litosineg t he LS Means nmet hod in SAS(r).

St andard devi ati ons were cal cul ated using the

Sisudpliterdy (FAENeY 16 perptemtrsiédh SMSake éﬁéa%leep onset (WASO)

statistical tests were also presented in graphics.

weremﬁs%rééi‘%%% ol @@ﬁ%r%m?f%'n p.of response vs.

exposure (dose endal | -t au

n : re si on
" IR RLAERCE T RIS e oA R effqﬁg%f%méméﬂ%hand
of DimLigI Mel atonin Onset In this studg/ Dim Li ,
baseling WeEHARAIPRREPY S0P 9HMIREL85H dOBEEIOWR Y Hers HS'”Q a
as the tinme when nel atoni n production reached 25% of
linean ¢ree-wayi anatysie Dby arianceddMRYA) aradehin MESCHBAS@nastitute, Cary,
sanples below the limt of quantification (LOQ of the
Northn@hatlina). nMessa ywere roalcssted nsthgbthed/SriViedrS@hetheplrin SAS®.
hal f of the |lowest |evel of quantification for the

Stanc?éréQn\év(atlbﬁsQ@ér@&alcﬁ‘ﬂﬁed%sﬂwg{'@fees@{@w'S:'E‘Jrf'(rﬂblvgﬁfuh@tlon in

estimate for sanpl es bel ow [imt of quantification

SASSI RIS SLIN A ALY e oo FE8 el brapHBENTRRNP ARt

ace ce a
n the first night men N
'meaw)egvmﬁ%%%awgsb%zéoa%%'(%ﬁ@@%é% Fdalaciiey
in a dose-dependent nanner (Table 11.1 .1 ) .Table

nonparametri¢ regrggsgion; ANDISASRYRAD QL PBEANRES rﬁg@ﬁﬁlQﬂ and

Ni ght 3 by Dose*
Primary Efficacy Results
11.1.1.1 Shift of Dim Light Melatonin Onset
In this study, Dim Light Melatonin Onsetasy, L oas (DLMO2se, oas) was defined as the
time when melatonin production reached 25% of the maximum melatonin
concentration (MELmax) and samples below the limit of quantification (LOQ) of the
melatonin assay were assigned 5 pg/ml. LOQS5 represents half of the lowest level of
quantification for the assay (10 pg/ml) and is a more probable value to estimate for
samples below the limit of quantification than assigning a value of zero.

MA-1, when compared to placebo, was able to induce a forward shift in

DLMO2s, Loas on the first night of treatment (Night 4) when compared to baseline

DLMO2s+, Loas (Night 3) in a dose-dependent manner (Table 11.1.1).
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Dose G oup DLMO 25% LOQ® Placebo 10 ng 20 ng 50 ng

100 ng Change in N =6 N =8 N =7 N=4 N =5 Hours -0.48
WQ2@7487242. 74 + 1.95 0.84 - 1 .14 -0.50 (0.027B0T/US2007/069411

"Val ues for change in DLMO (nean + SD) are displ ayed

f e dose exhi bj ting evi ce of. .

Table, P L ey i Brereians betiieNighhd Fciofe3 by Pose
parent heses) conpares that dose group to placebo using
ANOVA wi thossntrasts. Change in Sleep Efficiency The
ability of MA-1 to correct the disruption in sleep
caused byGruprase advance was investigated by

conmparing the change in sleep efficiencies of MA-1

r eat ed ] S

DLM@ﬁsgfnLgogsi ?’g{%@p ef fi m@nci es Tn yacebo upoﬁ a pha1s0e0 MY

advance. Sl eep efficignecy (tiye_asl eep/ Qpportunity, t.
Changpé%p * ﬂs)Ogé) was ﬁgégured 0 Je_Z?i vel y ge_%ver ni grhl =5

pol ysommogr am ¢ recordi ngs. Pol ysommogr aphi ¢ recordi ng
Hour$ r om baseline (Night 1 and 2) and on treatment nights

4, 5, and 6 were analyzed for this study. Full Ni ght

Sl eep Eff-DciBency MA-1 was able to m nimze the

di sruption in full omght sleep efficiency between -274 +1.95

Ni ght 4 gngg N ght 2 in a dose4qref ated nemper. (Table

11.1 .2). Table 11.1 .2 Change in Sleep Effici ency(0.0276)
bet ween N ght 4 and Night 2 by Dose*

*Values for change in DLMO (mean = SD) are displayed for each dose group exhibiting
evidence of a statistically significant effect. The p-value (in parentheses) compares

that dose group to placebo using ANOVA with contrasts.

Change in Sleep Efficiency

The ability of MA-1 to correct the disruption in sleep caused by a phase
advance was investigated by comparing the change in sleep efficiencies of MA-1
treated subjects upon a phase advance against the change in sleep efficiencies in
placebo upon a phase advance. Sleep efficiency (time asleep/opportunity to sleep *
100%) was measured objectively by overnight polysomnogramic recordings.
Polysomnographic recording from baseline (Night 1 and 2) and on treatment nights

4, 5, and 6 were analyzed for this study.
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Mean Change + SD in Sleep Efficiency Dose Full Night

2nd Third of the N ght (% points) (% points) Placebo
WO 2@7237244 18. 72 -34.92 = 38.23 (N=7) 1 MA-1 - 1PCBUS207/069411
13.83 10 ng -7.77 (0.0303) (N=8)2 MA-1 -5.1 1 + 12.78
On§-6. (0.0048) (N=8) MA-1 -5.87 £ 9.89 -2.10 =
QRS I18NeV87) (0.0028) (N=7) MA-1 -2.02 + 4.94
-2.30 £+ 5.72
MA-1 was able to minimize the disruption in full night sleep efficiency between

Full

Night 4 and Night 2 in a dose-related manner. (Table 11.1.2).

Table 11.1.2 Change in Sleep Efficiency between Night 4 and Night 2 by Dose*

Mean Change * SD in Sleep Efficiency

Dose Full Night 2nd Third of the Night
(% points) (% points)
Placebo
(N—7)1 -20.27 £ 18.72 -34.92 + 38.23
MA-1
-12.64 + 13.83
10 mg -7.77
(N:8)2 (0.0303)
MA-1
-5.11+12.78
20 mg -6.68
(N=8) (0.0048)
MA-1
50 -5.87 + 9.89 -210+4.14
mg
(N=7) (0.0487) (0.0028)
MA-1
100 -2.02+4.94 -2.30+5.72
mg
(N=7) (0.0141) (0.0030)

*Values for change in sleep efficiency for the full night (mean = SD) are displayed for each
dose group exhibiting evidence of a statistically significant effect. The p-value (in

parentheses) compares that dose group to placebo using ANOVA with contrasts.
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100 mg (0.0141) (0.0030) (N=7) *Values for change in

sleep efficiency for the full night (nean £ SD) are
waoleephaged for each dose group exhibiting evi deeiESWN7/669411

statistically significant effect. The p-value (in

Mﬁg&&mm dose group to placebo using
Slee ' Seep Efficiency in Parts of the
ht Sl eep efficiency was al so conmpared in parts of
ﬁgeen giiciangy avas @Sﬂ@om@@ In pa,rt@g? themight by deyidingghe full
nproved sleep efficiency in the mddle third of the
nightmtghhlrdsn MA dioseproeed sk pretficiency {nTdlel reiddie third2)f.thé hight in a
.2 Secondary Efficacy Results 11.1 .2.1 DLMO Shift -

dose'FeI@(:ed ma@nget (Bavde howesy. Effective Dose As detailed in
Section 11.1 .1 .1, MA-1, when conpared to placebo,

was able to |nduce a forward shift in DLMXR25% LOQS on
the first ni ght of treatnment (Night 4) when conpared

e n a dose-dependent manner
11'1%Tag§ m¥¥ﬂﬁy C#ﬁ%%?@ ®11.1 .1 ) . Wil e nonparanethc
anal ysi s clearly i ndi cates an overall doseresponse,

the MA-1 100 ng dose is considered the | owest

ef fective dose for DLMO shift since it was the first
11.1.3dse wlUM@ Shititd Bimectel Opsetiand EowasitEffectiyeliosen t he

ANOVA with contrasts. 11.1 .2.2 Oher Sleep Paraneters

| Asadbdailedin Sectnetn df. 1, Mdehoyhert bemeamsasior @aces@arsseable

of MA-1 on sleep |latency, sleep maintenance, and sl eep

to indRiceH foPwhty §h|ﬂ’ﬁi’rﬁ BLRICLL N, oRtltRE Fird: i R Of tMﬁtn’Hent (M]QIﬁ‘t 4)

conpared to placebo, was a% e to reduce latency t
whenpc?d'rﬁbasrtea% baseline (Night 3) in a dose-dependent manner (Table 11.1.1,
Figure 11.1.1). While nonparametric analysis clearly indicates an overall dose-
response, the MA-1 100 mg dose is considered the lowest effective dose for DLMO
shift since it was the first dose with a statistically significant p-value in the ANOVA
with contrasts.
11.1.2.2 Other Sleep Parameters

In addition to sleep efficiency, the exposure-response of MA-1 on sleep

latency, sleep maintenance, and sleep architecture were examined.

Sleep Latency

MA-1, when compared to placebo, was able to reduce latency to persistent
sleep (LPS) on the first night of treatment (Night 4) when compared to baseline

(Night 2) (Table 11.1.3).
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sleep (LPS) on the first night of treatnent (N ght 4)
when conpared to baseline (Night 2) (Table 11.1

wO 3)o7/Take 11.1 .3 Change in Sleep Latency bet MeENS2007/069411
Ni ght 4 and Night 2 by dose * p Latency to Persistent

M. I b -
Table’5 35 Ebeugun Rieery Coosy Debretahontinend dy Doy igse”
(N=8)_MA-1 -3 71 + 10 97 50 ng (N=7) (0 01 93) MA-1
-4.1 75+.6.93 100 ng (N=6) (G.ateney to Parsieteritor change

in sl e%%s atency (nean * SD) Sleep (Mapl ayed for each

dose oup exhi pbiting evidence of tatistically

si gni ?é'@ﬁg OEJT t. The P val1§e1%ﬁ1 %érent heses)

comtaarm;a\_ft h;} dose gr?up to pg_ggelb@?_?ailng4AChWA with

contr £8P nai nt enance 1. ange in
R & o058

Sl eep nance between Ni and Night 2 by dose*
WASO WBd Dose (M n) (% poi ntssyg Pl acebo (N=7) 77.00
9 1. 02AmMg2AN=8)19. 69 '

MA-1 -3.71+10.97
50 mg (N=7) (0.0193)
MA-1 417 £+ 6.93
100 mg (N=6) (0.0214)

*Values for change in sleep latency (mean £ SD) are
displayed for each dose group exhibiting evidence of a
statistically significant effect. The P value (in parentheses)
compares that dose group to placebo using ANOVA with

contrasts.

Sleep maintenance

Table 11.1.4 Change in Sleep Maintenance between Night 4 and Night 2 by dose*

Dose WASO WASQ
(Min) (% points)
Placebo (N=7) 77.00 £ 91.01 17.22 £19.69
MA-1 10 mg (N=8) 40.56 8.37
MA-1 20 mg (N=8) 31.19 6.91
MA-1 50 mg (N=7) 31.21 6.61
MA-1 100 mg (N=7) 8.50 + 20.39 1.85+4.29
(0.0452) (0.0391)

*Values for change in sleep maintenance (mean * SD) are displayed
for each dose group exhibiting evidence of a statistically significant
effect. The P value (in parentheses) compares that dose group to
placebo using ANOVA with contrasts.

Wake after sleep onset (WASO) was calculated as both a unit of time

(number of minutes that a subject was awake after falling into persistent sleep) and
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MA-1 10 ng (N=8) 40.56 8.37 MA-1 20 ng (N=8) 3 1.1 9

6.91 MA-1 50 ng (N=7) 3 1.21 6.61 MA-1 100 ng (N=7)
W@2@0/137220. 39 1.85 £ 4.29 (0.0452) (0.0391 ) *REl/uUs®07/069411

for change in sleep maintenance (msan + SD) are

i spl ayed .for ch,dose gro exhi bi evi dence o
as a GaafrciRcuet o BREnnA i Al fotas vake BPUR traE fine o
par ent heses) conpares that dose group to pl acebo usi n%l
persnaimeﬂptta lightstaris (4atistigresignifisanes wigs A-1
was cal cul ated as both a unit of tine (nunber of
100 mg) dose svashaamparedip eidcakmsindWAKSE as toeth dalnitiafdimenaind as a
persistent sleep) andas a fraction (fraction of tine

fractibm@fatsled 1s1mf eplhileafosawakgonde A enddsited bRrMBNH&RIMetric
persistent sleep to lights on). Statistical

o A SRS LS R el Mt
WSSl BB T e L fipeotsaasait o

statistjcally significant, |inear ressi on anal ysis
miningze e AFEURtIPNVIRYE afé%r&he%eesetéoﬁtwgea dinsendiday 2 in the
that the MA-1 100 ng dose was able to mnimze the
majority f spbjests inthigalkeatatandarl eep onset bet ween Day 4 and
Day 2 in the majority of subjects in this treatnent
arm Sleep Architecture and REM Polarity MA-1 did not
change the percentage of tine in each sleep stage

sm@ﬁd«ﬁ%&%%ﬁ FéEmrlﬂthgpt 2 . On Night 4, MA-1 was
O mnimze sruption in REM polarity caused
b’l(/l,é?l 132@?@){ ﬁ%@% ebéferjcgﬁfaﬁ%%fr{?né RSN BEED Ytage between

epl so
Night 4 and Night 2.

On Night 4, MA-1 was able to minimize the disruption in REM polarity caused
by a phase advance by increasing the number of episodes of REM during the final
third of the night. After Hour 4 on Night 4, there were fewer cumulative episodes of
REM with placebo compared to the larger doses of MA-1. This disruption in REM
polarity was not observed on Night 2.

Additional analyses evaluated cumulative REM epochs during the thirds of the
night. MA-1 was able to induce a dose-related increase in the number of episodes of
REM during the final third of the night consistent with preserving the REM sleep

architecture of Night 2 prior to the phase advance.

Example 2.

A multi-center, randomized, double-blind, placebo-controlled, parallel-group

study was conducted to investigate the efficacy and safety of single oral doses of
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third of the night. After Hour 4 on Night 4, there

were fewer cunul ative epi sodes of REMw th pl acebo
waeompaseddto the |arger doses of MA-1 . This dPGT/USI0TO6I411

in REM pol arity was not observed on N ght 2 .

o] eval u ed cunul ative REM epoch
Vet ¢l B erfh oA §a eriiusi i Siehed In o i fgBRoand female
i nduce a dose-rel ated increase in the nunber of
subjegsi Wit éxlusedrEansiRtingproma. AnRieximately fear hundrad ghbjects were
consistent with preserving the REM sl eep architecture
randarhiziid ghpRrgximetely e 1t hé : prad®dodde neatmemxgnopps. 2 . A
mul ti-center, random zed, doubl e-blind,

plngeherar, Qzﬂéér@ehﬁh@ pd?ﬁfdﬂd)égielrr 4 @IBS %ltayglprw&) fenstbatotthe
to Investigate the efficacy and safety of single oral

evalu‘gﬁ §ePby! E@nr’égﬁﬁé %r%glﬁoPrl(aﬂ? I%%P é&g VV@’ECJ%'#BS to increase

bOI e an esu1ectsvv|

the'rﬁ'ggﬁi??% 4 SRRLR bt b fio. R Bl s pelifilsidted Eniignt 1,

ratio tqQ the treatnent groups. In general a screening
appProydy ARy Qe'sgré\‘?PrlFlf'Qréoﬁgh@ané prior to the start of the

eval uation period, which was Daz . Prior to

sl bpdmrear\ymféc%c%\eajlabdﬁ wasl&s el Phds deﬁneeesﬂheréng@ﬁ of time

hours per night. Drug, or placebo, was adm ni stered on

elapshiddigtwéen sightsaff and ehgetlofpdrsigtentsiesp. tia thisghibls pefdistent sleep
The primary efficacy variable was LPS. LPS is defined

is deffed éﬁtHeewhhatC\fvhkhm‘i‘) r‘?l'lrﬂ%@@f Qﬁh‘t’@ﬁ!bted gfep 1S bedish. Sleep

onset of persistent sleep. In this tr| al , persistent

was ozetg .Qba oﬁ%grﬁ%lsaéf é&gs(ﬁﬁhﬁé]raﬁéy 10 m nut es of

reru eep as determ ned on
t he om P Secondary efficacy
p%e %ryscﬁﬁ% u%%@”iqi% EF%Q%@E@Q HRWRf t er Sl eep
Onset (WASO): WASO i s defined as the time spent awake
bdValkenftenhsiaerdPnsetd¥Aard \MAFH? & definad antheNigaispent awake
determ ned by PSG
between onset of sleep and Lights On during Night 1, determined by PSG.
Latency to Non-Awake (LNA): LNA is defined as the number of minutes to
reach any stage of sleep.
Total Sleep Time (TST): TST is defined as the number of minutes spent
asleep during the entire time in bed.
The particle size of the MA-1 used in this study was:
D10 D50 D90 D100

5um 25 um 72 um 316 um

lllustrative results included the following.
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Latency to Non- Awake (LNA): LNA is defined as the

nunber of mnutes to reach any stage of sleep. Total
wEk@en3Riegre (TST): TST is defined as the numbePCDUS2007/069411

m nut es spent asleep during the entire time in bed.

The, particle sjz f t -1 used in this stud S:

- DLa o s Bl saer {LPSE MAtdvEmeRCoag it Batepo of
[llustrative results included the follow ng.e Latency
t @100 2613@50(QA0H3) and B3R 1) dainptaseat 20,199, and
pl acebo of 2 1.5 (p<0.001 ) , 26.3 (p<0.001 ) , and
2208 g &sEetivelym nut es at 20, 50, and 100 ny
respectively. ¢ Latency to Non- Awake (LNA):

o | MRk 8 NorC ARRRE §ONW) 1 I gtbaseeat edmparel WIREBId4e6b.of 11.1
1%.93@%&0. 0001 ), §nd {2. 3m(p<0. 002)mﬁi rnut es gt 20, ©

5 hyel . t
ool 39, Ty oseer Ehidon ;e Akl 8 25t 100 mg
33.7 (p=0.001 ) , and 17.5 (p=0.081 )

(P<O. 0?/
M A '_ %l%/ 20, 50, and 100 ng respectively. « Total
- 54758 ol Cast R8T e abansapebeisebyBagpecto o

m nutes at 20, 50, and 100 ny respectively. The trial
a4 (eitdd); Bat/e=0H11)vad 1762(pwds08iIminutgseatad® dOawnd 100

all doses. Several conclusions can be drawn from
Exenmdspectiveind 2 . These include but are not

necessarily limted to the following. « MA-1 was
« Weotal IS &F AHrBE (PETHATRFoRIMER cotfpared . wigglat885%f 33.7
(p<0.002), 47.9 (p<0.001) and 29.6 (p<0.005) minutes at 20, 50, and 100 mg
respectively.
The trial also demonstrated that VEC-162 was well-tolerated at all doses.
Several conclusions can be drawn from Examples 1 and 2. These include but

are not necessarily limited to the following.

* MA-1 was well-tolerated at doses of 10, 20, 50, and 100mg.

* MA-1, when compared to placebo, induced a forward shift in DLMOz2se, 1 0as

on the first night of treatment in a dose-dependent manner.

*  MA-1 minimized the disruption in sleep efficiency (full night and middle third of
the night) caused by a phase advance.

*  MA-1 minimized the disruption in REM polarity caused by a phase advance by
increasing in the number of episodes of REM during the final third of the night.

*  MA-1 minimized the disruption in wake after sleep onset (WASO) caused by a
phase advance.

* MA-1 improved sleep latency which was increased by the phase advance.
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« MA-1 , when conpared to placebo, induced a forward
shift in DLM25% LOQS on the first night of treatnent

WO pood/1823€- dependent manner. ¢« MA-1 mini m zed PEBEUS2007/069411
di sruption in sleep efficiency (full night and m ddl e

third.of the night) caused by a phase advance. - NMA-1

* it e B S G kst 05 SmaNasl SR S e BusaertigaLto the
phase advance by increasing in the nunber of episodes
ofoREMAUS? intgeasrd apRIAKINMHENIrEPOtpaahiqgdiese.« MA- 1
m nimzed the disruption in wake after sleep onset

* (BABGhuredeseld isreangb laffeeteddwaage,. weighthi-heightpgendst, creatinine
sl eep | atency which was increased by the phase

adwrgitce, of A Thaselvalledsisi ncreased in a manner
approxi mately proportional to the dose. AUC increased

. ARBIAXI - ; ;
P IR Fple PHEBEOLLIN 100 17 8Esplte PHRRIME (oG WR
ct i.0i N | ear ance, .or, ALT seline l.eyvels.. e
W BAR BB BT vG TauRRE SR Bt 5Bl huddelbe o an
bei ng, wel |l tol erated, indicating that a single oral
4853 dose B APOUEWBHG-s preferable to an oral dose of
about 100 ng. ¢ 20 ng was conparabl e or superior to
* 120 mg was edrmparable desypearer10008yn®é afjicacy despite 100 mg
well -tolerated, indicating that a single oral dose of
abeirlg ROll-tgeratedrinfieatd thdt@ singlerarhl deseeofodbah @Mt mgad
* An oral dose of about 20 to about 50 ng is

nmg. = An Ol . .
e})?é‘éder@td Bn lor addRbrEHsReR 100F/G ders. < An oral dose
of about 20 to about 50 ng is effective in treating

)
. g'éﬁe@ra%ﬁ%ée g?%t?%%ﬂi%trﬁéﬁg eﬁQ&H}e iﬁ’t?eddg@ﬁgsleep

ore s e i nventi al'so i nclu
met hod of marketing MA-1 that conprises
disorders.

* An oral dose of about 20 to about 50 mg is effective in treating sleep disorders
when administered about 1/2 hour before sleep time.

The invention also includes a method of marketing MA-1 that comprises
disseminating to prescribers or to patients any one or more of the preceding
conclusions.

The foregoing description of various aspects of the invention has been
presented for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form disclosed, and modifications
and variations are possible. Such modifications and variations are intended to be

included within the scope of the invention as defined by the accompanying claims.
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di ssem nating to prescribers or to patients any one or
nore of the precedi ng concl usions. The foregoing
waleaecnspid on of various aspects of the inventiPCT/H8®07/069411
been presented for purposes of illustration and
description. It is not the'- to be exhaustive or to
l[imt the invention to t ’% i se formdisclosed, and
nodi fications and variations are possible. Such
Whatrip glaimedti$:ons and variations are intended to be
i ncluded within the scope of the invention as defined
1. Alyethbeé ohadommateyingdViAtbions hChen\&ibjecttin ineed Ithé reed winsch
1. A nethod of administering MA-1 to a human subj ect

compride8 epsllyt hehRftemby fN-aaoTNé SEBjeet il dry apdihDbBAISHtN®D mg to
MA-1 to the subject in an anmount of about 10 ng to

92@@ per day. 2 . The nmethod of claim 1,
abou erl(;eqs% %Ad% is adm nistered at a daily dose of about

0.1 ng/ kg to about 1.5 ng/kg. 3 . The nethod of claim
1, wherein the dose is about 10 ng to about 50 rTg 4 .
The nmet hod of claim 1, wherein the dose is apout

2. Themaled obglapy 1. whergin MAgh §rroinistergdAt A dally @Seo‘?f QPOUt 0.1
wherein MA-1 is being adm nistered to treat or prevent
mg/ke te pbeuid! .arm@lkgt hm di sorder or a sleep disorder. 6 .
The nethod of claim1, 2, 3, 4, or 5, wherein the
condition being treated or prevented is waking after
sl eep onset and the MA-1 is orally adm nistered at a

3. Tr‘i’@ﬁrﬁaﬂ%d 8PeHim aomh%réiHQHé defe @al@@tﬁt iPdhg tb aboli80 mg.
hod of any of the preceding clainms, wherein MA-1

adm nistered at or within about 2 hours prior to
bedtinme. 8 . The nmethod of claim7, wherein MA-1 is

4. Tr?edmert]rlmgé o1r 8%I|r%t1 % %lrjéln(%hesdlaglejrlssagodtoio rt'n% to about 50 mg.

5. The method of claim 1, 2, 3, or 4, wherein MA-1 is being administered to treat or

prevent a circadian rhythm disorder or a sleep disorder.

6. The method of claim 1, 2, 3, 4, or 5, wherein the condition being treated or
prevented is waking after sleep onset and the MA-1 is orally administered at a dose

of about 20 to about 50 mg per day.

7. The method of any of the preceding claims, wherein MA-1 is administered at or

within about 2 hours prior to bedtime.

8. The method of claim 7, wherein MA-1 is administered at about 0.5 hours prior to

bedtime.
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bedtine.9 . The nethod of claim1, 2, 3, 4, 5, 7, or

8, wherein the MA-1 is orally adm nistered at a dose
wo@tooahazt4 20 ng/ day or about 50 ng/day. 10 . TheCTES1W0T069411

of any of the preceding clainms, wherein the condition

bei ng treated qr preyented i s | on e l,.at ency and. .
9. Tiieetnod 578G i 255 et o & wiheagin g Shac o Sl Adrpipistered
ng/ day. 11. The nmethod of any of the preceding clains,
at a dgserafiaouh 0 cegdpy oo AbBet P Ma/day.ed or prevented is
| ong sleep latency and the MA-1 is orally adm nistered
at a dose of about 20 ng/day. 12 .The nethod of any of
the preceding clainms, wherein the condition being

10. Thé ARItIESH BF aly BF Rt frdcbding WMInt, aerréinties evnaifion kg treated
MA-1 is orally administered at a dose of about 50

; : f A i j
o pr{TRLARYis 1o SR BEED R BN i I IERBERRE ol Bose of
ut 0 ng/day. 14. The nethod of any of the
abo“@?@&’&’é& 3@ clainms wherein the D 50 of the MA-1 is less
t han about 100 urn. 15 .The nethod of any of the
precedi ng clains wherein the D 50 of the MA-1 is about
20 urn to about 50 urn.16 .Use of MA-1 for the
11. The swthectof any af terpadedingrdgimsmwdieseindee condiios loedg treated
di sorder by internally admnistering to a patient
or prewghted isngng sidepdatamoyendiihe MAR Basrallyladoéniglierdd tiha dose of
nmet hod of any of the preceding clains. 17 .Use of MA-1
abouf 20 nid)gapr eparation of a nedi cament for the treatnent
of a circadian rhythm di sorder or a sleep disorder by
internally adm nistering to a patient suffering such
di sorder MA-1 in accordance with the nmethod of any of

12.Tﬁ§?ne?ﬁ()ec?8 Jarrf)goﬂh%l ;grr;é'ceding claims, wherein the condition being treated

or prevented is long sleep latency and the MA-1 is orally administered at a dose of

about 50 mg/day.

13.The method of any of the preceding claims wherein, MA-1 is orally administered

at a dose of about 100 mg/day.

14.The method of any of the preceding claims wherein the D 50 of the MA-1 is less

than about 100 um.

15.The method of any of the preceding claims wherein the D 50 of the MA-1 is about

20 um to about 50 um.
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16.Use of MA-1 for the treatment of a circadian rhythm disorder or a sleep disorder
by internally administering to a patient suffering such disorder MA-1 in accordance

with the method of any of the preceding claims.

17.Use of MA-1 for the preparation of a medicament for the treatment of a circadian

rhythm disorder or a sleep disorder by internally administering to a patient suffering

such disorder MA-1 in accordance with the method of any of the preceding claims.
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