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Docket No.: SLNO-034/06US 333072-2393

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Inventor: Neil M. COWEN Confirmation No.: Not Yet Assigned
Application No.: Not Yet Assigned Group Art Unit: Not Yet Assigned
Filed: Concurrently Examiner: Not Yet Assigned

Herewith

For: METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME OR
SMITH-MAGENIS SYNDROME

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Prior to examination on the merits, Applicant respectfully requests entry of this Preliminary

Amendment for the above-identified patent application.
Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.

180848719
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Application No.: Not Yet Assigned Docket No.: SLNO-034/06US 333072-2393

IN THE SPECIFICATION:

On page 1, please amend paragraph [0001], as follows:

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Patent Application No. 15/671,792, filed
August 8, 2017, which is a divisional of U.S. Patent Application No. 14/940.018, filed November
12,2015, now U.S. Patent No. 9,757,384, which claims priority to B-S—sertal-number66/668;912-
filed-ApriH-6-2005:-U.S. Provisional Patent Application No.serial-namber 62/080,150, filed
November 14, 2014, U.S. Provisional Patent Application No.seralrumber 62/138,245, filed March
25,2015, U.S. Provisional Patent Application No.sertalnumber 62/170,035, filed June 2, 2015, and
U.S. Provisional Patent Application No.sertal-number 62/221,359, filed September 21, 2015, each

of which is incorporated herein in its entirety.

180848719
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Application No.: Not Yet Assigned Docket No.: SLNO-034/06US 333072-2393

REMARKS

The present application is a continuation application of U.S. Application Number
15/671,792. Claims 1-28 are pending in the present application. By virtue of this amendment, the
Applicant has amended the specification to update the “Cross-Reference to Related Applications”
section, which reflects the priority and benefit of prior applications as claimed in the Application
Data Sheet filed concurrently herewith. No new matter is believed to have been added by way of

these amendments.

The above-noted amendments are supported by the application filed concurrently herewith.

Entry and consideration of the foregoing amendments is respectfully requested.

Dated: July 20, 2018 Respectfully submitted,
COOLEY LLP

COOLEY LLP

ATTN: IP Docketing Department Electronic Signature: /Catherine O. Liang/

1299 Pennsylvania Avenue NW, Suite 700 Catherine O. Liang

Washington, DC 20004 Reg. No. 61,778

Tel: (650) 843-5875
Fax: (650) 849-7400

180848719
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COPY
Atty, Dkt No, $96593-001000US-0055618

METHODS FOR TREATING SUBJECTS WITH FRADER-WILLI SYNDBROME OR
SHMITH-MAGENIS SYNDROME

CROSS REFERENCE TO RELATED APPLICATIONS
{8661] This application claims phiotity to ULS sorial number 6F668 212, filed Apnil 6, 2003,
L3S, seral number 627080, 150, filed November 34, 2034, UR sertal numbe

March 35,2815, UR, sorial nwmber 82/ 170,038, filed June 2, 301 8and 1

oy gy
HIN

A58, fied Septomber 21, 2015, cach of whish 18 ineorpomated her
FIELD OF THE INVENTION

a2 The present nveniion relates o pharmaceationl formudations of potassiom ATP

{K v chanmed openers snd their wse for treatment of various discases and conditions such as

Pragdor-Willi Symlrome (PWS), Smith-Magonis syndrome (SMB), snd the like,
BATCKGROUND OF THE INVENTION

{3l The following desaription of the background of the mvention is mrovided simply g8 an

aid in understanding the invention aad v vot sdndtied B desoribe or constitage pricr art o the

veniion,

{6864) ATPsonsitive potassium (K o) chatmels play important roles in g varioty of tissues

by coupling cellplar metabolisrn o electricad activity. The Kapp channel has been identified as

an octaniorio complex of two unrelated proteing, whish asssmbde w1 a 404 stochiomstry, The
Hrst is & pore fornvng subuadt, Kirdox, which formg su inwardly rectifyimg K’ channel; the

second 8 an ABC (ATP hinding cansoiie) fransporter; also knosen as the sulfonylures reoeptor
{RURK) (Babenko, ot al, dvme, Rev, Bhiniel, SOOLT-687 (1908, The Kirfix pore fvining

subugnit s common for aawy types of K chanoels, and has two putative transmemirane

domatis {identified a8 M and T3 e By a pore loop (HEL The subuast that
comprises the SUR reeeptor includes muliiple wembranc-sparming domains and two nucleetide-

binding folds,

{B005] Acvording to thei tissue localization, K chemaels exist i difforent isoforms or
subspecios resuliing Pomihe sssombly of the SUR and Kir sobonils i onaltiple combinations,

The combinution of the SURT with the Kir6.2 subunits (SUR UK 0.2} typically forms the

adipocyie sad panereatic B-pell tope Koy chanmeds, wheress the SURZAKNS 2 and the

i
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Atty, Dk No, BHSR3-001000US-0055361 8

SURZB/MRING. 2 or Kird  comiunations typically form the cardiac type and the smoeth muscle
type Kypp vhannels, respectively {Babenko, ot ol dowp, Bevw Phawiol | 80:867-687 (19980,
There s also evidenoe tht the channel may inchude Bir2x sebamits. This olass of potassium
channels ave inbubated by tnrrgeclinlar ATP and sotivated by intraccludar nuslcoside
diphosphates. Snch K channels Hink the metubohic sutus of the colly to the plavma membrane
pestentis] and w this way play ¢ key role in regulating collular activity. In most exciiatory oslis,

Koare channels ove closed undder novmad physiologics] condiiions and open when th tssue is

metabolivally compromised {o.g. when the (ATPADP) ratio Tulis). This promotes K+ offfux and
coll hyperpolavizaiion, thoreby preventing voltage-operated TUa2+ channels (VOUs) Hom

opebing. {Frog Rey Rexegrch, (20013 317780},

TN Potaasium chanied openors (PO or KOO (also roforred to as channel aetivators or
channel agonisis), sre o structurslly divesse groop of compounds with no sppuarent commaon
pharmscophors laking thely alality o anta gmziﬁsz the mhibition of Ko chanosls by imtracelhdlar

nucleotides. Dhazoxisde 1p a POO that stmmiatos Kgee channels o pancreatic Becolls {soe Trabe,

ot al., Ploegers dovd b J Physiol 407, 49398 (1986} Pinacidil wnd chromakalin arg PUOs
that activate ssreplommal potassium charmels (see Bscande, ot gl Blochem Riopdns Rey
Conpmur, 154, 620-675 (19881 Babonke, ut al, J Biof Chem, 273(20 717720 (20001

Regponstvenoss & diazoxids Kas beon shown to roxids m th &% thron agh HEY prodicted

franswembrane domaing {TMI3G-11) and the ot nucleatide-binding RIENBE D of the SURY
subunit.
{88671 Dgzoxide, whish is 8 nondiuretic benzothladiazine derbvative having the formula 7-

ghloro-3-methyi-2H-1,2 Abenzothiadiazine 1 l-dioxide (erpivical formula OFHR0N0:81, b
cormmercighzod woihree distingt Hrmulations o treat twe difforent disaze tndigations: 1}
hypertonsive emergencies and 2} hyporinsulinemic hypoglycomic conditions. Hyperteusive
emergenctes are iroated with Hyperstat TV, an squeous formuiation of dissoxide for intravonous
use, scdfusted to pH LS with sodivm hydroside. Hyperstat IV is admunistored as-a bolos dose
fnte R poriphoral veln to trogt mslignant byportension or sulfonyviurca overdose. Iy tlds use,

dlazoxide ety to open potassium channels i vascular smeoth muscle, stabilizing the membrane

potential at the resting tovel, and proventing vasoular smooth musele contraction.

3
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Atty, Dk No, BHSR3-001000US-0055361 8

T Hyperinsulmemic hypeoglveemic conditions are treated with Frogheoom, an orsl
phigrmacentical version of digroxide psehul for adroinistraion t infants, ohildren aud adudis, It
s available as e chocolae mint Ravored oval suspenston, which includes 7.258% aleohol, sorbitel,

chovolate cream favor, propylene glyeol, magnesipnr sluminun silicate, carbosymethyicetiulos
sodhu, mint flavor, sodiom bensoate, methyiparaben, hydrochioriv acid fo adjust the pilL
peloxamer I8N, propylparaben amd water, Diazoxide 1 also avalatle a5 & capenle with S0 or

100 g of digroxide melading laciose and roapnesin stparae,

R Several experimental formulations of dlazoxide have beon tested In hymans and
saimaly. These inclide an owal selution tested tn pharmacodynamic and pharmacokinetie studies

and wtablet formudation under development as an anti-hyperienstve, but never commeraialized
{soc Calesniek, stul J Phasm 5ol SGIRTT-12BG {1965), Reddy, ot al, 4488 Pharm Sof Tech

4{43:1-9%, B {20031, US Patent £.361,795),

R Carrent oval formulations of diszoxide are lubeled for dosing two or three times per
diy at Bor 12 hour tntervals. Maost pationts recoiving dunzoride are desed three timey por day.
Commorcial and experimental forrmulations of diszoxide ave characiorizod by rapid drg relosse

P

following ingestion with completion of nelease in approximately 2 bors,

{881 Cyrrent oral fornulations of diasoxide o therspoutic wse rosult i a range of adverse
sicde offoots tootuding dyspopsia, nauses, dincrhes, Hold rotention, edorma, reduged vates of
sxeretion of sodinm, chiaride, and wic acid, hypergiveenua, vomiting, abdominal patn, ilous,
tachyveandia, mipmimm, and headache {soo corrent packaging sent for the Proglycam), Oval
treatrnent with diazoxide i wed in individuals experioncing serious disouse whers failing to treat
soificant morhidity andomortality. The adverse side effects from orsl adminisiration

cof

| bcanse the benefits of trostment are substantisl, The adverse side effects profi

oval dimzoxide Bt the utdity of the drug in treating obess pattents #t doses within the labeled

range of 3o 8 mgfkg perday.
{6813} The offvet of dinzpxide in suimal models of disbetos and obesiiy fo.g. obose and kean

Zucker rata) has been repored. See vy Alemzadeh ot al, (Evdocrinology 130705712 (1893),
Ademzadel ot al, (Motadolion 45:334-341 (19961, Alemaadeh ot ol (Bndoorinnlogy 18003197
320X (10, Starkdee ctal (FASER J MAS5-460 (2000, Alomsndeh et el (Med Sax Mot
T3y BREAGO (2004, Alvmzadeh and Tushaus {(Endocrinologe MSI213476-3484 (200471},

hx4

3
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Atty, Dk No, BHSR3-001000US-0055361 8

Adzawa ot wl, OF of Pharme Exp Ther 275010 194188 (1983, sud Suwrwit ot ol (Endocrinalagy

14130303637 {2000},

{88131 The effoct of drazoxisde 1o hamans with obesity or diabetes has boan foportesd, Ree

2.8 Wigsnd and Bluckard (Dinheres ¥4 287291 {‘1%3'?%}}_; evaluation of digzoxide on insulin

£ )
¥

roceptors), Rateoann of sl (fne J Olesiny 7018 3458 (1983 ) glucose tolergnce snd taselin
sensitivity iy moderately obese pationts), Marnugn ot sl {Bolf Speo § Rial Sper 33 1R00-1866
{1977 moderate dose diazorids trostment on weaght loss (n obose patients), Alomzadeh cval {7
Clin Esdocr Metad 8219111918 (1998 low dose diazooide treatment o welght loss in obese
hyperinsulinemic p:;ztiems}, Gubidstrand ot al. {Digberes sud Merabolism IR8:448-456 2002
diazoide i obese type 1 diabetic }j_’sait_ief}'is},, Ovtgvist of all {DHaberes Coare 701912187
{2004}, betawall function nicasuwrad by circulating Copoptide iy children at olinical onset of tvpe

R &

1 dishetes), Biork et al {Digbetes Cure TUI1427-430 (1998, off

wnsuiin soovetion i adult type D dizhetes patients), swd Qvigstad et sl (Dabede #edicine 2173
6 {20043,

{4 UL Patorg No. 5,284,845 deseribeos s method for normalizing blood glucose sad
msubin fovels i ap individhad exhititing sovmal fasting blood glucoss and insuliv lovels and
exhibiting in snoval glucose tolevares fost clevated glucose lovels and at loast one fnsulin fovel
abmormatity seleotod from the group consistivg of a delayed msulin poukoan exspgerated mulin

peak and 1 secondary clovated nsalin pesk. According to this reforence, the method includes

admanistering dasesdde v an amownt from about 84 o aboat B8 mgdke body weight hefore
cach mesl in an amount offective to novmalize the blond glugese and insuiin lovels,

HEE A UK, Patent Mo, 6,197,763 describes administration of dlazexide s 4 freatment for
synd:“mu:«:?i andt reselting eomphications, that melude bypertipidenmia, hyportonsion, ventral
pbesity, bypermsulinemis and frapained glucoss intolerane. Acvording to this referencs,
drazodde nterfives with panorgatie islet finction by ehlating endogenows msuliv seeretion

resulting tnoa stete of insulin deficioney and high hlood glucess fovels equivalent oy that o
diabetic pationts that depend on oxogenous bsalin adminisiration for normalization of their

blood glucose levels.

L UL, Patenst Mo 2986373 deseribes diszoxide and alkali metal selis for the trostment

of hypertension,

-’:’;
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Atty, Dk No, BHSR3-001000US-0055361 8

{8817} LLS. Patont no. 3829043 deseribes diszosids for topical ophthalmic aduunistration,
B8R WO GROTNG dosorthes vse of diazexide in the reatment of Xsyulromoe including

ohesity associated therewith,

{8819y ELS Patent publivation no. 20030035 108 desortbes diaroside-contaming compounds
tor reducing the consumption of fi-containing feos,

{281 LS. Patond publication ne, 20040304472 dosoribes the pse of & TUox-2 wmhibitor plag
dimroside in the troatment of sbesity.

16821} LS. Patent pubdication no, 20620035106 describeys the nse of Kape chanuel opeonars

michhiding diszoxide and metal salts for roducing the ponswoption of fat containing Tood,

SUMMARY OF THE INVENTION

{23 PFrovided hovein are pharmaceutical formulations of Ko chunns! opencrs sad their

ase {optionally i combinabion with growth hovrpone) for treatmest of various discases axd

conditions, inclading Prades-Willl Syadrome (WS, Smith-Magens syadrome {(8MBY, and the

ke, Soch formulations sre charsclerized as being bioavailable, & Kgve channel opener a5 used

hevein has any one or o of the following properties: (1) opening SUR IR

0 R
5 5.2 potassiun

channels (2} binding to the SURT subunit of Kyyppchannols; and (3} inhibiting glucose wduced

release of imsalin following administration of the compound fo wive, Proforably, B channel

oyners are Kapp chinmet openers with all thiee proportios. Koere channel oponers as defined

abeorve preforably have the structere of compounds of Formulas TV ax set forth below

{023 In scoprdance with one aspeet of the prosent invention, it has been discovered that
nne o mote Kape channel openets) {optionally in combination with growth homonsd s
effective for the treatment of & subjoot baving Prader-Wilh Ryndrome (PWS), Smnh-Magun
syndrome (SMB}, and the lke, and 1 expectally effective for noreasing the koan body mass of
such subjects. Thevelore, in ovti aspect of the proseit fnvention, there are provided micthods of
wercasing the loun body mass of & subjent having Prader- Wil Syadrome (PWE), Smith-
Muagenms syadrome {SMB), snd fhe Bke, ssid method comprising sdmirisienng to said subject for

o~

at foast & wocks an effective amount of g B channel oponsr (optionally in combination with

w/

growth hnranne

LA
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\q-'

{8834} o some enshodirents, the lean body muns of said subject is increased by af loast 1%
In some embogdiments, the loan body muse of said subjeet is tncrcasod by at least 2% Insome
embodiments, the lean body mass of said subjeet 3¢ inoveased by ot least 3%, Insome

prshodinents, the ran body mass of seid sobieot s norcased by at loast 4%, In some

embodiments, the lean body mass of sad sobject 13 ereased by atf least §%
{6828) in addition to roreasing the lewn body mass of w subject, i some embodiments,
mventinn methods alse redoce the hyperphagie of o subject, v some covbodiments, the

*

yperphagia of said sehiect ix reduced by at least 10%. In some embodiments, the hyperphagh:

atd subject s reduced by at least 20%. 1o some cmbodiments, the hyperphsgia of said

subjoct s redoced by at loast 30%,

R addition o noreasing the Jean hody mass of & subjest, in some embodiments,
invention methody alsd roducs the bedy fat of a subjett. In some ambodimenty, the bady fatof
said subject i veduged by at least 1%, In some ewbodiments, the imd}g fat of sard salygect iy
redncnd by at teast 3%, o some embodiments, the body ft of said subject is reduced by at least
8

RS

{8627] fu another aspect, the proseut ivvention provides a mothod of ingreasing the leay body
mass of & subiest having Prader- Witk Syngdrorae (PWS), Smith-Magonis syudrome (5MS), aad
the ke, wheretn satd sabgect iy already betng troated by administration thereto of growth
hommone, ssid methed comprising co-admimstering fe said subyect an effective amount of 8 Ko

chennel opener I addition 1o said growih hovmons.

{B628] fwyet another aspect, the prosent nvention provides @ mothod of incrcasing the lean
body mass of o subjoct heving Poalor-Wilht Syndrome (PWS), Smitth-Maponix syndrome (8MS),
angd the hike, wheroin said subject is alveady boing trested by administration therelo of an

sifective amount ol e Koy chanmel opener, said method comprising co-admmistering to said

subioct an effective amonnt of growth hormene in addition 1o sad Kapr channel opener.

RN Koo channed openery defiued by Formduba T are s follows;

£
APOTEX_EX1024 PGR2026-00034 Page 10
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R?o
‘f‘
¥ F\m

T
o

Fommula |k

RY and B, when prosent, are inde ependently selocted from the group consisting of

hyvdroger lower alkoyl, substiiuted lower alioyl, oycloalbyl, spbatiinied cvcloaliyl
aming, and anbstituted aming,

* and R™, when presem, ave indepandently selectod from the gronp consisting of

hydrogen, and Jower aliovly

Xisa §, 2 or 3 stor sham, whorsin cach atom s wlepewstontly seloetosd from carbon,
sulfioeor nitfopen, and sach atom s optivnally substifuted with haloges, hydronyd,
towsey alkyl, substitutesd lower alkyl, lower sikoxy, sveloaltkyl, substituted
mdsmimﬁ subatitited lower slkexy, aming, or substituted a:\nts_.émg;

wherein ringy A and Bare cach independently sstursted, monoumsaturate
polyunsaturated oy aromatic

and all bisequivalents including salts, prodeags and Bomers thereef,

{838} In particular embodiments, compounds of Formula Tmey tnclede o doubste bond

betwoen either positions 1 and 2 or positions 2 sud 3 of Ring &, When a double bond is present

K eyl AR L ST = 0 L S N ra T
boetween positions T and 2 of Risg A, R is abseoat and ove of R and R e absent. When s
doubie boud is prosent between positions 2 and 3 of Ring AR is abwent and one of R™ gnd R

5 LTy ~ ; E: L 4 S ! I . s : i v L
ave absent. Ina prefivred ombodivnent, BV and B are notaming, Tvanother preferred
smbadiment, Ring B does not nchuds any heteroatoms.

{31} Kare channel openers defined by Formuls I being a subgonera of Formula § are ag

followx

74

m\ /

s "54_
S
"’)"

wod
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Formula i1
whorety

&1 s selected fror the growp consisting of hydrogen, lower alkyl, substitutod lower
allovl, cvoloaiinyd, substituted evelosthvl, aming, and substituted aming;

R
TV

R34 is sofoptod from the group censisting of hydmogen, aad lewer alkyl;

Niswl, 2 or 3 atonr cham, wherein cach atom iy independently sclecied frong cwrbon,
sulfur or sitrogen, siud each atom i optipoally substituted with halogen, hydroxyl,
tower allovl, snbstitoied lower slhyl, lower atkoxy, cyeloalkyl, substitnied

voloalyl substitused lower alkogy, anting, o substifuted aming

3

wherein ring B is ssfurated, monounssh mm&t pobvunsatnrated or aromatio;

andd all Mocguivalents inchuding salts, prodeugs and isomess thereot

{88324 in g}m‘tis, lar embodiments of Fommala 1L X & CROCEDY, whereln R and R are
sndependently seleoted from the group comalsting of hydrogen, halogen, fower stkyl, substinged

fower albowl, ovcloathyl, substituted cytloallop], lower alkoxy, 51&}&{'3‘?&;1{&(%. ywer atkoxy, smine,

sutfonyiamine, amisoselfonyl, sulfonyl, and the ke, In fnther embodiments, R ® and § &Y are
tndependently seleaton from the group corsisting of hydroryl, substitutod ory, substituted thigl,
alkyithio, sehstitpted atkyithio, sulfingd, sulfouy], substituted sulfinyd, substiuted sulfonyl,

substituted sutfouvieming, substituied anne, substituted aming, alloylsulfingd, alkybvulforyl,

>

>
tnpog

atlovtsulfonylumine, and the ke, Io a predorred cbodiment, R B not aivdno. In snother

preferred embodiment, Ring B does not include any hetomatoms.
{BRI3 Kapy channel opovers defined by Formula (11 being @ subgonera of Formala fare ag
follows:
E‘:{Q'&
A1
. N?,F‘
K 8 I &
«“‘\Qa
’)\J
f} (,fs

Farmala I

wherphy
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3

ing of hydrogen, lowee alkyl, sebstiinied lower

81 s selected from the group ponsis
alkyl, oycloalkyl, substituted cyeloalkyl, sming, snd substituted andney

M
R e

tod from the gronp consisting of hydrogen, and lewer atkyl;
Xisa 1, 2 or 3 atom chain, wherein cach astom is ndependently sulected from carbon,

stifor oy mitrogen, and each sfow i optionasily substitvted with halogen, hydroxyl,

Yower alkyl, substituted Tower gliogl, Jower alhoxy, eveloatiovl, substinuted
syeloalkyl, substituted lewor alkoxy, aming, ov substituted snune;

whereln ring B is satorated, monouensaturated, polyunsaturated or aromatic;

ared &ll biveguivalenty tncluding sslts, prodrugs and somens thergof,
16834} {n partivylar smbodiments of Formaula 1 X s CR%]C {Rh} wherein B2 und B ave

independently selected from the group consisting of hydrogen, halogen, lower alkyl, substtuted
teewer alkoyl, eveloatlovl, substituted oveloatkyl, Iower alkoxy, substituted lower altkoxy, smine,
sulfonylandue, sminpsulfonyl, sultonyl, aud the ke, I further snbodiments, R% angd RY are
independently selocted from the group consisting of hydroxyl, substitated oxy, sulistituted thiol,
atkoyithio, substinuwted aliovithin, sulfinyl, sulfonyl, substituted sulfingl, sulstituted sulfonyl
substituted sulfonylaming, substitgted amm;}, substituted sndne, alkylsulfingl, slkylsalionyt,
alkvisulfonvieming, and the like. In g proferved embodiment, & is sotaming, I anothor

proferved ombodiment, Bing B does not inclusde any helercatoms.

U K urechanngd oponers defined by Formula IV belng a subgengraof Pormuda T arpag
follows:

Formula IV

whersty
1 is selocted from the group consisting of hydrogen, lower alkyl, substituted lower

allodd, oveloalkyl, smino, and substituted lower aming;
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Aty Dkt Mo, 026593001 000US-0033615
B2 s selected from the group consisting of hydrogen, lower allyl, and substituted fower
atkyi;
B s selected from the group consisting of hvdrogen, halogen, lower alloyl, substituted
lower alkyl, smine, and substituted smine;
R {x selocted from the group consisting of hydrogen, halogen, lewer alkyl, substituted

lower alkyl, amne, and substituted ammne;

ared &ll biveguivalenty tncluding sslts, prodrugs and somens thergof,
{8838] tn particular smbodiments of Formula 18, RY i« tower alkyl (preforably ethyl or

A

R B A
mothyll B2 18 hydrogen: and BY and R s cach dndependently hadogen,

{37 Tn ¢ profosrod srabodiment of Formula IV, R 15 not smine.
N N - 3 oo ¥ ¥ 3 ST S ¥
{88381 fu another embodiment of Fornmala 1V, 81 is methy wit gla gy hydrogen; R+ i soleeted

fram the group consisting of hydrogen, halogen, lower alloel, substituted lower allkyl sming,

Gand 1Y s chlosine.

substituted anano, cycloalkyl and substituted eveloalky

IR Koaee chamnel openers defined by Formula V being a sebgeners of Formula T areun
follows
R

Fornnla ¥
whereim
B s solectod from the groop consisting of Bydvogen, lower alkyl, sobstitpted lower
atkyl, cycloalkdl, aming, and substitnted bower smine
RAD i selented from the granp consisting of hydrogen, lower alkoel, and substituted kewer
atkyl;
B3 is solected from the group comsisting of hvdropen, halogen, leweralkyl, substituted

fower alkyl amine, and substituted aming

10
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3

wisting of hydrogen, halogen, lower allyl, substinted

fowsr alkyl, snane, and substityted snang;

and all bocguivalents nohading salts, prodrugs and somers theveot.

HHER U In particolar embodinents of Fornmula V, B is o foseer alkyl (proforably othyl or

methyly RE b i hydrogen: and R and 8% are sach independently hatoges.

{8041} 1a & preforred ensbodingent of Formula VR s not amise.
¥ S, '3 < Looen R, Y 3 Eo
EHE 5] In avother erabodiment of Formala 'V, B s methyl; Ry hydrogon RO s seloeted

1

from the group consisting of hydrogen, halogen, ower alkyl, substituted lowsr alkyl, swuine,

3 3

spbatitnied smine, oyeloalkvl, and subsiitoted cycloalkyl; and R4 5 chlorine,

B3 Karechanngd openers defined by Formula Viiare as Bllowy

.-*" R‘\

i
ol

|
8 ~-:~§:N IR
O 0
Formuly Vi
whorsii
R 1 js selocted from the group consisting of hydvogen, kewer alkyl, substituted Jower

atbovl, evcloalbyl, substituted cycloallvl, wning, and substituted lower aming, or
R can goemerate with RE o R{*’ o form e additionad ring;

U T ; s e < g
R g selected from the group comsisting of hydrogen, lower albyvl, and substituted lower

B s selected from the group consisting of hydvogen, halogon, hydroeyd lower alkyd,
substisuted lower aliovl, amino, substituted amine, sulfooyl, aminesulfonyl, and
sulforsvlaming, or RS e conpersie with RY or BE to form an additionsl ring;

RE i3 selocted from the group consisting of hydrogen, halogen, lowes atkyl, substituted

1

tower alloyl, aming, substituted amino, sulfonyl sminosuifonyi, and

cor . i . 3
sulfonyiandne, or R can coupaate with RY or KRS to forn e sdditional ring;

st

i
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wherein the ting formed by the cooporation of 81 and RS, or R and 88, or R3 and RO 1
ssturated, monoutsaturated, pelvensatyrated or arematic;
wherain the sing formad by the cooperation {3'§:’§§_3- ang RSS, or R and RO, or R and R i
optionally substituted with halogen, hydeoxyd, Ioveor albyl, substituted bwe
atkyl, smino, substituted amm;}, subfonyl, svminosafonyl, or sulfonyiaming

and sl boequivalzats nolnding salts, prodrugs sind somers thereat.

~

HHEEY f g preforved embodinsent, R is notan amine substituent,

IR In another erbodinnent of Formale VL RS and RY combine o form a 6 membered
ring. In gnother ovabodimngnt, R and RE pombive o form 8 6 mentbored v iy wherein at least

oae nitrogen 18 prosent. Proforably, the ving formed by &3 and RE does not include IV

hotoroatoms,

LD Koo channed openery defioed by Formyula VU are s follows:
g:;}?t:

Formuls VIE
whorsii

&1 s selected fror the growp consisting of hydrogen, lower alkyl, substitutod lower
allovl, cvoloaliny, substituted eveloatiovl a:n'zina; and substituted lower aming, or
2! can cooperate with RS or RY to form an additional ring;

R2D i solested from the gropn eensisting of bydrogen, lower allovl, and substiiuted lower
atkyl;

R i solectod from the greup constating of hvdropen, halogen, hydroxyl, lowsr atkyl
substituted lower alkyl, aming, substituted amine, sulfonyl, aminosetonyl, and

sulfonylaming, or 8BS can conperate with B o R s forn an additional ting

st
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3

ing of bydrogen, halogen, Tower allyl, subhetituted

20 fs selected from the gronp consis
foweralkyd, gnving, substitnted aming, sulforyl, aminosulfonyd, sud
%

sulfortviaming, or R gan cooperate with B or R o form an additionsl ring

wherein the ving formed by the cooperation of RUand 82, or R and R%, or RE and RO &
satnosted, moncunsaturated, polynnsaturated or aromaticy

y o :
wheveln the ving femed by the cooperation of R snd B3, or R and RE, oo RS and RO i

\v‘\

}

apticaally substitnted with halogen, hydroxyl, lower alkyl, substituted low

alkvl, araino, substitied smuno, sulforvl, aminosudforcel, or sulfonylandng;

and all bisequivalents including salts, prodeags and Bomers thereef,

{7} fn s preforred ambodiment, R s et an aming substituons,
{88481 {1 another smbodiment of Formula VE R? and RO conlane to form a 6 membered
ving. Inanother cnbodiment, RY und BE combine 1 form a 6 membered ring whersin at leasy

o nitvogen I8 prosent, Preforably, the ting forined by RS * andd RY doss not inchuds Ry

hetorogioms,

o i s apphivation to Kaee channel opooers

R Ulnless othorivise indidatad, vef
should be undersivod ta refeor to K channel openes) having one or moers and proforaldy all

three of the following properties: {1} epening SUR RO, 2 potassin chavmely; {4 binding o

the SURT subtnit of Karpchannels: aud {3y inhibiting alucose indueed release of nundin

2 -

following administrabion of the componnd & vive, Bach Kaye channgl ppeners preforsbly

[N
s
o)
w
&

the stracture of any of the compouinds of Formulae LV ot more profurably Fermulae BVH

o ' :
where R s uot snune and alse whore sing B or Hs equivalont does not inglude sny heterpntons,

or more preforably, any of the compoungds of Formudae H or I, or more peoforably, any of the

corapounds of Fortaubee W or Hwhere R is not amine and also where ving B or its equivalent
doex not mohude any hetoroatoms, or more preferably, the sirpcture s dizzoxide. Sirpoiural
varizts or blocguivalents of the compounds of any of Formulas I-VH such as detivatives, salis,
prodrugs or isomers are alsoe s(}n:i'em;;p_‘éatmi Other Kavechannel oponors that sre contomplated

for use horein mchude BPREASL, BPIZ 73, KN4, BRI 1584,

13
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LS I vitre analysis of glucose induced volzase of insphin vis Kerechomst openersoun be
detorminged wsing rat selots ss provided by Do Tolliog etal,, £ Med Chem 46334 2-3383 (2003

or by waing human islets as provided by Bidrkhuad, ot ol Déaberey, 49 1R40- 1848 (2000},

R Provided heretn are formulations, such as controlled release pharmaceutical
torsaulations, of Kypp channel eponers snd bogquivaleats thereot, In one conbodimeat, the
controlled release formutations are formulated for oral aduivistsation.. Such formulations
contain i & single adminisiration dosdys between Hand 100 mayg, betwenn 25 and 100 mg,
betweon 100 and 200 g, betweoen 200 and 300 my, betwesn 3060 and 508 myp or between 300

and 2000 mg of the Kapechanne! oposors. 1o cortsin smbodiments, the dosage of the Ky

chave! openers contained in a formplation may be detormined based on the weipht of the pationt
forwhich ity to he adwunistered, fe, the fornvalation may contaln e single admintsiration

dosage between 3120 mg of the Kyre channel opener por kg of the pationt’s bedy wotght, or

betwesn §.140.5 mg of the Karechannel opover per by of the patisat’s body weight; or botween

X

.51 mig of the Ky chennel opener por kg of the patient’s beely wolghty or botween -3 mg of

the K channel opener por kg of the patient’s body weight, orbetween 223 mg of the K

channel opener per kg of the paticut’s body weight, or botween 3-10 mig of the Ko channg!

openet por kg of the pationts bodyvrweight, or between 10-18 mig of the Kaye chanme] optntr par
kg of the pstient™s hody weiadt, or betwoan 13220 my of the Kape channel opener por kg of the

paticnt’s body weight,

{2 Also pwovided beretn arg controlled reloase pharacsuticnl forraulations containing
Kare channel oponers obtained by at least ove of the following: {a) particle size redustion

¥

invelving comundaution, speay deving, ot othey micronising technigies, (bruse of g
pharnmacentival salt of the K gyp channel opener, (o} use of an lon oxchange wesin, (d) wse of
weluston complexes, for oxaniple oyvelodexivin, (€} compaction of the Kop ohanusl opensr with
s solubilizing agent nclnding & low viscosity hyprorclose, low siscosty metyleetinlosc or
similarly functioning excipient or cominations thereof, (1) assoctuting the Kave channel upeoey
with w salt prior o formulation, {g) use oty solid dispersion of the K ape chamiel opener, () use
of 3 self emalsifying system, {1 addition of one or more surfactanis 1o the formulation, (Y uwse of

nanoparticles, or (k) combinatny of these appmdahv\

14
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16883} Farther provided herein are controelied rolewse pharmacsutical formulations containing
Kare channe! operers which inclode at lesst one component that substantially inhibis release of
the Kape channel sottvator from the formetation st a8or gastaie transit, As wsed borein,

“substantially inhibis” means loss than 13%: release, more proforably at least loss than %
release, or more proforably at least loss than 5% release of the deug from the formudation during
gastrio transport. Roelosse can be rovasured o g standard USP based in-vitro gastric dissolution

{5
33

assay ng calibrated disso

{20633

ution apparatus (see, for example, VLA, Pharmacopety, Chaplor 711

§,§‘§i}§?4v§ Alse provided are oral pharmacontical formulations of K opp channel opeoers which

nelude o least one component fhat subsiantially inhibits release of the K channel opener

from the formulation votll afler gastric tansit, Sabstantial inhibitton of drog release duning

gasivic transit 1s achioved by inclusion ofa somponsat in the formulation selected from the group

sting of {};g}, a pH sensitive polymer or co~polymer applied 38 3 cotpression costing on g
tabdet, (b} & pH seusitive polymer or co-polymer applied as » thin film en atablet, {oya pH
esitive polymer or co-polymer applicd ss g thin flm o an oncapsulation systom, {dy a pH
sensitive polymer or cospolyvmer applicd o encapsulated migroparticles, { ‘} % RO SUTOUS~
sotuble polymer or co-polymer applicd a8 8 compression coating on atabley, () 4 nov-agueous-

soluble polvmer or coepolyor applied ax & thin fils on a wbist, {1 8 non-aguenus saluble
polymer apphivd as & thin film to an encapsulation system, (b} & dot-aguecus soluble polymer
appiicd to sncroparticles, () incorporation of the formulation wnay ostuotic putup system, () uss
of systoms controllod by ton exchange rosing, and (k) combinstions of these approsches, wherein

sittve polymer or co-polymer is vesistant to degradation under seid conditions,

S Also provided hereln are controllsd release pharmaceuticad formulations of Ky
chunnel openers, wherein the formulation ncludes st least one component that contributes to
susigined reloase of a Kypp channel opener over a period of 2-4 hows following administrstion,
ovaver g peviod of 48 howrs following administration, or over a poried of move than 8-24 hows
following administration. These formmlations are charactonzed in having one of the following
components: {8 pH somitive polymerio coating, {b) a hvdrogel coating, (o) & film costing that

controls the rate of diffuston of the drug from o coatad matnik {d) su crodable tontrix tha

controls rate of deag release, (o) polytuey coated pellety, granmudes o waicroparticles of drog which
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can be further encapsulated or compressed it @ tabdet, () sn osmotio punip systom eontaining

the deng, (e n cornpression coated tablet form of the drog, or (h) conmbinationgof these

approaches.

{BR%6] As used horein, an erodabde maaini i< the core of 2 tablet formudation that, upon

CXPOSUE 0 an agueons onvironment, hogins a procoxss of disintepration which famiitates the

release of drog from the wateic, The rate of velease of drug from the tablet is controlled both by

the sohubiiity of the drag sud the rate of distntepration of the matvix.

o {:"

16887] The shove formulations niay further compriss one o more sddittonal
phanmacepiically notive agents othior than K opp charoel optnors) useful for the freatmait ot g
condition selected from the group consisting of ohesity, prodiabetes, dinbetes, hypestonsion,

depression, elovated cholesteral, fuid rerontion, othier ohesity associated comovbidities, tschemic

and veperfission injury, epilepsy, schizophronia, mana, of other pevehotic discases,

A Further provided is i controlled release pharmaceutical formulation of a Ky channet
openet wherein adminisiration & soobess, overweight or pbesity prone individual results i at
3

feast one of the Rollowing: (1) intubition of fasting insulin seeretion () inhibidon of stimslated

insulin secretion, {0} clevationvol enorgy expenditure, {(d) elovation of betw oxidation of fat, {2}
inhibitton of hyperphagia for shoet 24 howrs, or {1 inerease in fean body mass.
{159] Addivonally provided s s controlled release pharmaccutical formulaton ofa Ky

chamnel opener whareln sdminisiration to sn obese, overweight or obestty prone mdividoal

resulls | et least one of the following! {g) inhibition of fasting insulin scorohion (b} inhubition of

clucose stimalated insalin seerstion, (o) slevation of encrgy exponditare, () elovation of bots

axidation of B, {o) inhibition of hvmrp*mgﬁm for shout 18 hours, or () invrease {n losn body

PR

{001 Sull further provided 18 a controlied relesse plepmaceutios! formudation of s Kap
channel opener wiich upon sdisinistration to un obese, svorweipht or obesity prone individual

resplts in st least one of the following: {g) inhibition of fasting insulin sceretion {b) inhibition of

glucese stimulated insulin sooretion, {o) slevation of energy exponditure, {4 elevation of beta

1%
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omidation of fag (o} inhibition of hyporphagia tor ahout 24 bours, or {1} incrosse in lean body

THAss,
{8861} Additionslly provided 18 2 controlled relosse pharmaceutical formulation of a K

chasnel opener that spon adininistration 1o an obese, overwelight or shesity prone individual

roxulix in af loast one of the Bllewing: (t&-} whibition of fasting imsulin seeretion {’h‘} ihibiiion of

oxidation of fat, (o} inhibition of hjy‘;fsa-::rpl‘mgia for about X howrs, or () inerewse in fean body

Hass.

{88631 Provided hevein &8 a method of freating hypoglveends, the method congwising wrally
achvinisteriog s controbled reloase formulation of 8 Kyre channel opener, optivaally i

<

condhingtion with eeowth horaoag

ped

{03} Further provided herein i s mothad of trosting ohosity assootsted co-morbidities w
an obexe, overweight or obesity prosg individual, the wethod comprising administering 8

tee)

therapentionlly effoctive arnowst of ¢ solid aral dosage form of a Ko chaned aponer, or
controlted release pharnaceutionl foomudation of 8 Kape channel opener, optionally in
contbivation with growth bormone. 1o & prefored orbodimont, admistration 18 no wore than

two tmes par 24 hours, or once per 24 howrs,

{64} Yet furthey provided berein 18 a roothod of achioving waight loss in an obese
overweight, or olesity prone fndividual, the method comprising administering & therapentically
effoctive smount of 8 solid oeal dosage form of & K chennel opener or controlied reloase
pharnmcentival formudation of @ E’Mgp vhanuel spencr, optionally 1 combinution with growth
hormone, Ina pr“f creed embodiment, sdnunistration s no more than tw times per 24 hours, or

we per 24 howes, The distly dosage admimsterad 18 preforably botween 30 snd 188 mg, In

cortain enthadiments, the obese individual hes a body masy index greater than 30 bgin'®, or
greater than 33 E_gs"rnﬂ ar greater than 40 kgfm’, or greater than 30 kg/m’, ov groater than &0
kafmr® at the time the method vonumendes.

HEC Al provided iy s methad of maintainiag & weight loss in an obese vverweipght oy

obosity prone individual, the methed corpriving administering # therapeutically offciive

st

£7
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amount of a solid orsd dosage form of 8 Ko chanpel opsneror controlled reloase
phanmacepiicnl formulation of 8 B channel opener, optionadly in pombination with growth
hormone. Ity preforabde to madotain weight 1o an obese ndividual onee sore weight loss has
aoourred when the siternative is o rogam weight. In & proforred embadiment, administeation is

no more han two tunes per 24 hows, of once por 24 bBours.

{Bon] Further provided s s method of clovating enorgy expondivre inw overwerght, obsss

or obesity prone individual, the mothed comprising administoring an affective st of a solid

F
£

eval dosage form of v Ko chaonel opener o condroliod relesse pharmacentical formulation of a
Ky channs! opener, optionally 1o combination with growih hormone,  In o preforved

enthodinment, administration {5 no worg than two tinses per 24 howrs, or onge per 24 hows, In

corfain snbodiments, the fndividual has 2 body muss indey greaier than 20 &

25 kgd o’ or groster than 30 ks, or proater than 33 kefm’, or prester than 48 ky Hediteg
than 30 ky/ W, or greater than 80 kefm ot the thme the mothod commences,
{867} Additionaly provided s a method of elovating beta oxidation of fat in an overweight,

obese oy abesity prone tndividusl, the method comprising administering an effective appunt al'a

solid oral dosage form of a Kape chamnel opener or contratled release p}mmmgcui\ al

forpulation of & Kgre channel opongr, optionally i combinstion with growth hovmone, Ing

preferved ombodiment, administrabion i85 no move than two times per 24 fé‘m’um oronee per 24

hours, tn cortain smbodimenty, the individual hus 8 body mass indey groater than 28

groater thar 28 kpfm®, or grester than 30 ke, or greater than 33 kg! nt, or greatey than

kg/m©, or greater than 30 ky'm?, or greater than 80 kg/m™ gt the time the method conmmences,

HHIDNY Yot forther provided 15 a mothod of roducing visceral fat inan overweaght, obese o

olresity prowe ndividual, the method comprising administoring an offective smount of & solid

wal dosage form of & K channel operer or controliod release phermucentical formulation of a

K arp channs! opener, optionally i combiaation with growtl hormone. In @ preforved

erhodinent, adminisiration {8 oo more than teo times por 24 hooes, or once por 24 hows,

{H9) Sl father provided 15 a method of delaying or preventing the transition o diabetes
of & prodiabetic mdbvidual comprising adminisienag sn offcotive amount of 8 Ky channgl

opener or contrelol reloase pharmacoutical formulation of & Koy channel opener, optionally o
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combination with growth hormone. In v preferred cmmbodiment, administration is no more than

fwn Hmes per 24 howrs, or onee por 24 hours,

{8878 Additionslly provided s aomethod of vestoring vormal ghucose tolorsnce fna
prodiabetic individual comprizing administoring as effective amount of 8 Kapechannel opover or

controlled release pharmacoutical formulation of & Kype channel opengy, optionally in
combination with growth hormone: I a preferred embediment, sdusimsteation s no more than

e Himies por 24 howss, or one per 24 hours,

16871} Farther provided is a method of restoring normal glucose wiorance iy a diabotic
mdividual comprising sdminisienng an offective soncunt of g K v chanted opener or contalled
release phammscoutical Reonlation of & Ky channel openor, optionsily trcombinstion with
growtl hormone. In ¢ preforred cmbodiment administration s ne more than two times por 24

houry, of onee por 24 honrs.

{B472) Sl further provaded B8 @ mosthod of delaying or preventing progression of dishetes in

an fndividus! comprisiag administering an offective ampunt of a Kgpe channel opener ar

cotrolied release phanmaccubical formulation of & Kape channel opener, optionally in
contbivation with growth bormone. 1o & prefored orbodimont, admistration 18 no wore than

two thmes par 24 hours, or once per 24 howrs,

HETER Also provided i soanethod 1o provent or treat welght gain, impaived glecose folevance
or dyslipidemiz msovinted with the use of sti-peychotics o treat paticats comprising the o~

administeation of sn effective smount of & Kaye channel opener or controlled rlense
pharmscentival fommdation of s Byre vhansel gpener, optionally in combination with growth
hormone, Ina pwf*rm-i smbodiment, sduumsiration 1 0o more than ten times per 24 howrs, or

e per 24 howss

{74} Further provided is & mothod 0 increase loan body mass s Prador-Willi Syadrowe
patisnt, 0 a Snvith-Mugords syndrome puatient, 18 Froelich’s Syadromme pations, i 8 Cohen
Syndrome petiont, v 8 Summit Syndrome patient, v sn Alstrom Syadeome pationt, in & Borgeson

C

Syundrome patient or in s Bardet-Bind! Syndrome paticnt conprising the sdoinistration of an

effpctive smount of a Ky channel opener {optiensily i combination with growth honmong}or a

i
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controlicd release pharmacouticat formulation of 8 Kaope chunnel opener (optionsily
combination with growih hormoney In g preforred eobodiment, administration i3 oo move than

two times per 24 hows, or onee per 24 hours.

{8878] Sl forther provided s a method to treat obeaity ovelovated inglyccrides iy a patient

ecaat

E

suffering hyperlippprotoinomia type L type H, tvpe B or type TV compristing administoring an
effective amount of a K gpp chanvel opener or controlled reloase pharmacentival foromdation of'a
Koore channel opener, optionally in conthingtion with growth hormone. I g profiared

embodument, adnunisiration is no more hao hwo fimes per 24 hours, or pnce per 24 hours,

{8076} Also provided 13 a miethod'of redncing the tncidence of sdverse effects from
achvinistration of 8 K channel openey iy the troutment of discases of a subject sehioved by any
of the llewing () use of a dosage fornttha on adntiistration veduees CuedtSlative to the
cptratt Proglyoom oral suspension or capsule prodaocty o ovder to redaes thioaneidence of
adverss side offects thet sre sssociated with posk drug levels, (b)Y nse of & dosage form that
defays rolease sutl] gasteic transit is complete i ovder to reduce the Invidence of adverse side
oifeots that are assoctated with the relesse of drug in the stomachy, {©) initiating dosing at

subtherapeutic lovels and by siepwise maoner inoreasing dose daily wntil the thempoentic dog

5

achioved whorsin the number of steps 8 2 o 10 0 reduce the ingidence of adverse side effect

&
that ooy transiontly at the inihetion of freatment, () use of the Jowest eifective dose o achieve

the deswed therapeutic offort i order o reduce the invidence of adverse side effects that are dose

dependent, or {g) optinuzing the timing of administration of dose within the day sod mlative ©

meals,
{B8877] Further provided s a method of proveniing weight gain, dyshipidenia or impaired

clucoss tolorance W g subjoet weated with an antbpyychotin drug, the methad comprismg
adromistering & pharmgcontical formdation of & Ko channel opener, optionaily in combination

with growth hormone,

¥

{8781 Yot Ruthor provided ix o mothod of troating weight gain, dysigndemis or impaived
ghicose tolemnee in # subjed! treatod with an satvpaychobio drag, Hhomethod comprising

agdminiatering 8 pharmacentioal formudation of a Kare channed opener, oplionally in combination

with growth hormens,
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1687 Also provided s 8 wothod of treating dissases characterized by obestty, hyporphugia,

dystipidamia, or decreased engrgy expenditure inchnding (4} Prader Wil Byndrome, (1)
Proclich s ayndrome, {¢) Coben syadrome, () Summit Ryadvome, (0 Alstrom, Syadrome, (8
Borjesen Syndromg, {g) Bardet-Biodl byndrome, (b} hypedipoproteinemia type b, W I, and 1V,
or (i} Smuth-Magends syndvome (S8ME), said mothod vomprisivg admindstening s phatnsccutiosl

fermulation of & Ky channel opener, optionally in combination with growth hovmen

{6084 Farther provided 18 # phammacsutical formulation of ¥ Kaore channel opener further
comprising ¢ pharneoeutioally sotive agent other than the Kgps chaamed opener. In this

formulation, the other pharmacsuticslly active agent 1s an agent ysehid for the weatment of a

condition selocted from the group congisting of ohesity, prodiabetes, diabeles, hypertension,

3

. Fluid retention, o other obestly assoctated cororbids

o

wird

son, elovated cholestere

QEPICS

isehernly and reperfusion Ingury, spilepsy, schizaphroniy, mania, and other pevebetic conditipn,

{881 The formulations contatning Koo channel openers desertbed horein provide for
mproved comphance, efficacy and safity, and for co~formulations with other agents. Ineluded
wres oo-Formulations of Ko channe! openers with one or more additivng) pharmactuticsltly
active agents that have complomentary or sinular activities ortargols, Othor pharmacentical
active ggonts that can be combined with Kare channe! opeonery 10 tvout pbesity or 1o nuaintaiy
weight loss 1o an obesity prone individual include, but are not limited tor stbutraming, orhistat,
phentormine, rimonabant, u divretie, an antieptioptic, oy othier phanmaceutics] active whose
thevapeutic wtility includes woight loss, R g}i‘efbmbkz 0 maintain werght inoan ohess mdividosl
onee zome weight loss has oceurred when the alternative is to regatn weight. Giher

plrarnraceutically setive agents that may bo combined with Kape chanuel openets © frgat type 1

diabetes, or prodiabetes inghede acarbose, migliol, metformin, repaghinide, nutoglingde,

rosighitizone, proghitizons, ramipril, metaghidasen, or say other pharnmacentical active that
fvgproves sudin sensiiieity or glucose utilization or glveernie control where the wmode of action
v notonbanced insphin ssoretion,. Other phavmaceutioal active agents that can be contbined with
Kare channel operers 1o freat obesiiy associated co-rnorbidities inclade & drpg active wed 1o
fower cholesterel, a drug active used o lowsr blood pressure, an anti-inflammatory drug that 1§
nota cox-2 inkibitor, & drog that s an satidepressant, @ deug nsed to troat winary incontinencs,

orpther drug toutinely wsed to treat diease conditions the meidenve of which is slovaied in

21
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overweight or pbexe pationts as compared to normal woight individusls inchuhing, but ot Emited

]

1o, drugs fo trest atherosclorosis, ostecarthrifis, dise hemiation, degenerstion of knees and hips,
breast, sndometriam, corvigal, colon, Ioukenia and prostate cancers, hyperlipidenia,

asthmgfroactive aivway disease, gallstones, GERD, obsivuctive Sloop apuca, obesity

hypoventilation syndrome, recwrent ventral herndas, mensireal wregolarity nfoniility, and thy
ftke
{6882} in the prosent contaxt, the tobm “therapeutically effective™ or "effective amoant”

indicates that the materials or avpount of muaterial i3 effective to prevent, alleviate, o amehioraty
ancor more symptoms of & disease or medical condinon, andior o prolony the survival of the

sabject being treated.

PSS

SR

b
L&

{3 T pharmiaceuticslly scooptalde” mdicates that the wentified materisl does not

hasve propertios that would canse o reasonably prudent medical practitionsr to avoid

adiministration of the muterial 9 a paticnt faling into coustdoration the discuse or conditions o
be treated and the respective routs of admunsteation. For example, 1ty commeonly ';‘eqj;.:irez:“; that

such s material be sasentially storile, o.g., for injectibles.

{84 As used boreln, the term Veomposition” refors © ¢ formulation sutiable for

’L‘»

sebmirdairation o an intonded animal subject for therapeutic porposes; exempary formulations

contain of loaxt ons pharmacenticslly active compound and ol least one phanmacsutically

aceepiable carsior or excipiont, Other torms sy used horein ave defined below,

{BO85] Adipocyter An aniraal connective tissue coll speeualized for the sypthons and stomage
of fat,

{00861 Agonist: A chomical compound that bas affinity for and stionulates physiologieal

activity at coll receptors nonmally stimulnted by natursily ocourriing substances, (riggering &

teg

binchomica] response. An sgonist of a vecoptor van shio be contidored an sactivator of the

FOCOPIY.
{6887} About: iy mod hersin to moun it quantitative tonms plus or mime 1%
16888) Adipose tissuer Tiasue conprised grincipaily of sdipooyvies,

29
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{8089 Adolescent: A porson betwaen 1 and 19 voars of age
{6094 Adiponecting A protoin hormone produced and seereted exchasively by adipooyvtes
that regulates the metabolism of liptds and glucose. Adiponectin tnflusnces the body's rosponse

to insubin, Adiponectin aleo bas antianilammutory ofvets on the colls lning the walls of blood

vessuls
{iet} Anichiorstion of the syinptos of 8 particular disorder by asdnunistation of v

particular phanmacentical c{};mpf};«gifim;: rofers fo any lossening, whother pormarent or
temporary, lesting or transiont that can twoatiribated toor sssovited with administeation of the

COTApOBIoN,

{88931 Analog: s compownd thet resombles another in sfructure ot diffors by ot Teast ong
atom,
AT Antagonist: A cubstanes that tends to nullify the action of another, as & deugihn

binals tva oedl rocopior without cliciting # bHological reyponss,

g Atherosclerotiz Plaque: A buildup of cholestero] and fafty matertal within & blood

Udonoto the offects of atherosclerosis

s Barig

vioa vange of sirgical procedures which are designed fo aid woihe

wnagener o troatneent of obesiny and sllisd diseases.

{8098} Bota coll rest Tomporsrily placing bota colly i a condition uy which there s redueed

metabolic stross dug 1o suppressed seovetion of insuling

{80971 Bilaminate! A conponont of a phartmaceutionl dossgy B that consisty of the

lamination of o distined meierials,

EHUI N Bioavailability: Refers o the amount or extent of therapeutically active substange
that i reloased from the drag prostuct and besomes svailable w the body st the nended site.of
drug sotion. The amonat or extont of drug released can be established by the pharmavokinetic-
parameters, such ax the yroa nader the blood or plasma drug concentration-titae curve (AL and

the peak blood or plasma congerntration {C ged 0 the drug.

23
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o~

{808 Broequivalent: Two formulations of the same aetive substance are bioequivalent
whon there 18 noosigrifioan difference in the vate and extent to which the active substance
becomes available at the site of drug action when administered at the same molar dose eader
similar conditions, "Formulation” in they definition sy tnclude the free hase of the active
substance o difforent salty of the sctive substance, Bipeguivalonce gy be demonstrated
through several e vive sud i vitee methads, These methods, n descosnding ovdoy of preforsuse,
michnde pharmacokinetic, phanmacodynamic, clinigal and fn vitro studies, In particolar,
biopquivslence is demonsirated using pharmacokinetic measuras such as the ares under the boed

or p}awm drug concenfration-time surve {AUL) and the pesk blood or plasma conceniration

3
S

{Omax) of the drug, using statistics! criterig.

B8] Caonabinoid Reegpton Receptors in the endocannabinoid {EC Y system associated
with the fntake of fod and tobacon dipendency. Blocking the saunabinoid roviptor may reduce

dependenee on tobaceo and the eraving for food.

apist Combination: rofors 1o any assooiation bobween or whoby bao of more dems, The
% ) e

sombination can be fwo oF more separele enms, sucl /8 two compositions or two collsotions, It
cars be a mixfurg thereof, such sy a wingle mixtare of the two or more Htems, Or sy variation

therent

8162 Composition: refors osay mixtve: tosn be a solution, s susponsion, Hquid,

powider, 8 pasks, aquecus, nor-aquesus or any combingtion thereof

m;.

o183 Conprossion tallet, Tablet formad by the exertion of pressure o g volume of tablot

malrix i a die,

o

{eR184)  Comprossion coaied tadlett A tublot formed by the addition of a coating by

comipression t a comprossed core containing the pharmacsutionl active,

ERIOS] Dertvative! achemice! substance derived fom another substance by modification or

substitution

Baesl Dady dosago the total woowst of g deug takercin g 24 booe poried whether taken asa

single dose oy taken in muktiple doses.
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{ dioxidewith the

2347

hioro-d-methyl-2-H- 1 2 dbenzothisdianing |

(’>

cudar weight of 2

Pgzoxide: -
CIDGE3LS sl & miple
et drog within suchas s

{68187
empirival formula GO

g structural forture tha

Erncapsulation systent
A pel ingo which drug s incorporated also iy vonsdered an

ELERIY

p‘xeim‘iaa:.e‘;.s'iimi capsu
Fadrug that i asssys or

engapsalation xvstam,
A amonnt of the non-derivatized

Enutvalent arnounty an smount of g dethvtive
ual effedt o g def

SOHT @Y

ol

AR
scdmidstration 1o 8 sabivet produg
o

b3

# muitiensving commplex that catalyses the

drug
Fatty avid synthaser The contral ennys of 3
cwayme &, malonyicoonayme &, and NADPH,

{68118

(31 ;\3(.3' l “ (} ('3. 535 Felttee [ER IR 3 \/ ¥
;L(.i iii(} {E L% &..d&;lfﬁiﬂC&«liik’,}: h t-ba g‘}\il '&-d{#t} ;(. % ﬁ &

AN SRZYIE K60

BOIT Oastrie Lip
hedrolysis of distary triglvoorides.
Clidant: An inatiive conaponent of & plarmacentioal Roemulation that provenis

HR112
caking of the matrix duriag processing stops
W R SOMAIGIIGRIT OF Sematropin, 18 & peplide hormens

rabions in homas and other amymals, s a
SRINMe

BRIy Growth homaone slso koo
that stindates growth, coll roproduction and regenys
iz only o cortain kinds of celly. Growsh hormone is & 191
' ted by somatpiropic colly

type of mitoy

3y o which s sy
chain polypeptide that is syithesized, sored, and sgere
within the Iaters! wings of the antorior pituitary gland. OH isa stress hormone that raises the

oid, singlo~chain g
I also stimwlates production of HGF-

o fatty soids.

conoptration of glucosy and free
e Excessively high blond meulin lovels, which i differentisted from
the papcreativ islots. Hyperinsulinemia may

{4 Hyperosale
hyperinsulinism, sxcessive scorction of msulin
conditions, stch as obesity und progunaney

e the vesult of 2 varicty
{80118 Hyperinsulinggn Excosstvescoretion of insulin by the
{Be118]  Hyporlipidemis: A goveral torm for elevated concenirations of any or all of the Hpids

cholestersl, m;} erides snd Rpoprofoins.

1 the plasma, suct
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i

881171 Hyporphagia Ingostion of & groater than optimal quantity of food.

s

BN Ingrediont of & pharmacentical componition: rofers o one or more materialy used i
the napufacture of & phermaccudical composttinn, Inpredicnt can refor fo an active ngrotiont
{anragent or o other matorialy in the compositions. Ingredionds can nchsde water and other

solvents, salis, buftors, surfactards, wator, aon-aquenus sehvents, awt flavorngs.

BT IGE-L, also called somutomedin €, is 0 protein that i humses K enpeded by the
FGFT pone. HGE-1 i & hormone stmilar in molecudar stracture fo wselin, I plavs an important
rote iy childbood growth and continues o have snsbhic otfeots i adales, JGF copsists of 70
aming aculs in a single ohain with three intrsmelecniar disulfide bridges, and hes a molecubar

weight of 7,648 daltons,

81281 Insulin resistance: A condition in which the fiasues of the body are dimmished in

their response to tnsulin,

2 Ischemiv injury: tnjury to tissue that results froma low oxypon state usually due to

otsbruction of the artenal bood supply o inadeguate blood How leading to hypoona it the tissus

W22 Kewacidosiso Acidosis accompaniad by the acoumulation of ketone bodies (oetoniy)

1 thie body tissue und Huids, us i divhotic acidesis,

o
g

P

88123 Kit refors @ packsged combination. A packaged eombination can optionally

wichide a label o lnbels, instructions andfor reagents for vae with the combination.

B8124]  Kin Pore forming subwit of the K channell Also known as the inwardly
revtifying subauit of the Kype channel, Typieally existing as Kir6x and infroqueatly as Kir.x

subspoties.

IS Koare channel An ATE sensitive potassiunt ion e soross the ¢oll nicrabrane

X3

formed by the assoviation of 4 copios of a sulfonyhured receptor and 4 copies of a pore forming

subunit Kir. Agonizing the channel can lead to mentbrane hyperpolasization,

26
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{88126 Lean body wmass: Lean Body Masy i g conponent of body composition, caleulated
by subirseting body a8 weight fron total body weightt teal body weight i e plus fad In

o

prations:
Eoany Body Mass equals Body Welght s Body Far (LBM = BW - BE)
Loar Body Mass plux Body Fat equals Body Weight (LBM + BF = RW}

3

The percentage of fotal body mass that iz lean I8 asually not quoted — #would sepacally be 60—

0%, haatead, the body fit pereentage, which iy the comploment, is computed, and 13 typically

Aot

3

FHI-40% The Lean body muass {LBM) has boen desoribed ay an inlox superior to total body

i for prosestbing proper lovelsof modications and for sasossing metabolic disorders, ay

body Bt 18 less melovant for ootabalisnn

AT Leptin: Product (16 kI of the ol {obesity) lovux, 1t s found in plasmy of mammalx

andd exerts & hovmonal sction, which reduces food nptake and moreases energy expenditure,

BHH2RE Lipopencsisy The generation of now lipids, primarily iracviglyoerides, s

ST

dependent on the sction of multiple distinet enzymes and ransport melecules,
G812 Lipodysie The breskdowy of fat by the coordingted action of nuudtiphs snaymes.
88129 L. The breakd {fat by th fed act tipe n
{813 Lipoprotein Hpases ey of the hydrolase elass that eatalyaes the reaction of

wmeyghveerol and water to yivld disoylghverol sndd & futty soid wrdor, The cuzyvime hydrolyses

trineviglyeerels n chylomicrons, very-low-deasity Hpoproteios, low-devsity Hpoprototos, and

dgevighyeorols,

§§3§}i3:§.§ Lubripents An mactive a:ﬁm_g}mm}i £ Vg\ha;;"xmtmnmi formulation that provides for

#1321 Microparticle: A small pasticulate formed i the process of developing

pharmacsutical formudations that mway be coatod prior oy praducing the final dosage tom,

B33 Obesntyr Anisercase i body woight beyond the Hratation of skelotal and physieal

requirement, a5 the oenlt of an excossive accwmulation of fat in the body, Formally defined as
herving @ body roass Wmdox greater than 3 kg/m,

g
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{80134 Ohesity Prone: Individuals whoe because of genetic prodisposition v prioy Ristory of

23 TN

chesily areat above svprage sk ol becoming obese,

0138 Qbowuty relaied cosmprbiditics: any disease or condition of anioals or humans that
are inersased ncidenoe 1o obose or sverweight indavidoals, Examples of sach conditions include

hypertension, prediabotes, type 3 disbeates, osteosrthritis snd cantiovascular conditions.

36 Osootically controlied relvaser A pharaacsutical dossge forra i which the rolease
of the sctive drg s principslly schioved by the hydeation of s swellable component of the

o

formudation

BT Overwoightt an mdividoal whose weight 1s above that which ts tdes! for thely hoight
butwho falls fo meet the oritoris for classification as obese. In hnens using Body Mass Index

(ko b an overweight individoal bas o BMI between 25 and 30

ORIAR1  Owidation of Fabl A sories of reactiony nvolving acyi-cosnzyme A sompounds,
whereby these wadergo bota oxidation and thinclastic clogvage, with the fornation of aootyl-

ped

enpcnayme A the major patheeay of fatty aod catabobismn ving tisue.

{139 Phanmaceution] composition: refers g compasition that containg sy agent and ongor

S

more ather ingredisnts that s formudated for adwministration to a subjoct An agent refory toan

s,

active ingrediont of & pharmaccuticad composttion. Typieally active ingredionis are sotive for
troatoent of ¢ disease or condition. Forexaniple, agents that can be mneluded iy pharmaccutios!

compositions include sgents fov trogting obostty or disbetes. The pharmacentically active sgagt

can be reforred tows M pharmaceutival sotive!

{86148 Pharmacontival offocty refors to an offect obyerved upon admmisiration of an agend

mntenses for troatment of a disesse or disorder or for smeliorstion of the symptoms thereet,

B8 Pharmgcodynanid An effect modisted by droag sction

w;

801421 Pharmscobinetio: Relating to the absorption, distribution, motaboliss and ehimination

of the dmgmihe

(5
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{88143 Polymorph: A compound that shares the sunse chomistry but o difforant crystal

sivaciure.

X

{80144 Poulor- Wil syndrorae (WS A coraplox ssrabohaviersmstabolin disowdey

whieh s due oty the sbsenee of novmudly sctive, patervally oxprossod genes from the chromosame

\ »

Pag g3 wgion, PWE is an togwinted condition with 78-73% of the veseox dae w0 8 do nown

deletion i e puternally inherited chromosome 15 §.§»£.3_§ 3 ¥ A0 Troen mastennal
wiparental disoryy 18 (UPD), and the romsining 2-58%6 font oithey sidredeiotions o
epimatstiony of the impriniing conter (Lo, bapriting defbesy 8iel and Butler, Expert Rey
Mol Med Ty 120 (2003 ) Cassidy and Driseodl, Bur ¥ Hum Genet P7CEES- 32009
B8148]  The clivical manifeststions of the condition begin in ulorn with diminished Sl
activity (Miller &m ¥ Meod Genst A I35AGR 0 2011 Low lean body mass and hypotonia

are universal i PWE wud prosent thronghout B (Brambilla Am I Olin Notr 6505013681374

{1997}, Lloret-linenese Int 3 Obeos 3T VIOX1203 (20133, Montal refardation aogurs to varying

o~

o Of

sl

degrees with the average K bomg 7O (PWSLUSAYL PWS paticots prosent with o van
behaviors! complications neluding sutistisaspectn-disorder-tike behavioss, compulsive
behaviors, self-injunous behaviors, and aggressive, flocatening and destructive behaviors, Abont
0% of PWS paticnts e growth hormone deficient {nldstone, Trends Endooring! Metsb

15124120 2004y, Davies et 1l Fron Newrosudooring] 20413427 (2008 Cassidy and

Dscoll, 2009, supwa). Nearly all PWE pattonts sre hypogonadal, requiring sex hormone

supplanentstion {u celdatonne, 004, suprrg Davies ol "ﬁﬂ?\ suprss Unssidy and Deiscoll, 2608,

{8e1d6]  The scownulation of exvess body fat may begin shout age I and can contimue inte
adulthood (Mitter 2011, supvay. The vast majority of body fal In PWS 15 subontaneous
{Brambilla 1997, supra Sede-Carlson, Growth hormone and FOF rosearch 200179184 {2010,
Boedogrt § Endocrine! Tovest DOT I 100754060 1R-015-0265-¢ {20181 Obesity s not universal
in FWS, unlihe the aniversality of low lean body msss and hypotonis, For exampls, Sode-
{Carlson ctal, (2010} supws, ovalunied 46 adult PWE patiounts, 23 worsen and 3 men. The

average BMI in those adult PWS paticots way 27.2 k', Thus, on averags, thess paticats wers
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overweight vather than obose, suggosting that more than half are net, I fact, olwse iv the best

3 stwudied a

tpan,

roetric. Shotlarly, Brambilla of al Mutr Metsh Cardiovase D 2140368276 (20

£

population of 109 childron wath PWSL They found that 34% were not classified ax obese by the

best wietrig. Thus, both o adults and o childron with BWS, obesity is net only not wasversal, bat
may, in fact, pcour i luss than half ot the population. Suboutancons 8l makes up a greater

3

percontsge of total fal in PWS than 1 dooy it obese controly st all ages (ode-Uarlson 20148,

Dot

sapral,

3 ,oz*phm:m with the associated problematic food relatod bebaviors begins on

avorage shout age 8 {(Miller 2011, supra). These patients senss they are starving when fhey are

not, Upon the onsel of hyporphagia, PWE patients will cat gy food @ the hoe of sight, getap at
ight fo eat, dig through the rash for food, steal food, consiene frozen food, pet thod, spoiled

feod and oven cousune not-fonsd fons (Miller 201 supea). They will hecome angry or throw
tantrums i devied food. At this stage and thereafter *;Li‘i_rz‘}x.zghmxit I, accoss to food s siviotly
Hnited, with cabinets and sofrigerators bedng losked. To Hmit food related snxiety, moal fimes

st wiesl composition are snictly r'cgisiﬂ@}}:i il

{148 The mortality raie for PWS padients is three times thet of the general population at all
ages {Cassidy oot Med ML I0-20 (2012, with the average sge st desth betng abowt 29

years (PWSLSA mortality detabagse, w88y, In contrast, being obese, but not morbidly obese

haw bitde tmpact on Iy expestaney {Anon {20113 National Resesrch Council Panslon

R

%

Understanding Divergant Trends in Longevity m High-focome Unuptriss; COrimioons, EM,

Preaton, SH, Coben, B, editors. National Academics Prase,

{8143 Prader-Willl paticots cxpend fosy ooy andare more sedentary than oither the

general population, obese contrly or pativads with stmilar mtelloptual dissbilitios. Butler etal,

Amed Med Gent A HM3AG L4580 (2007 compared the encrgy expenditgre snd total work of
o of 48 PWE patisnts with & group of 24 obese contreds. Compared to the coutrals, FWS

pa:iiem's had signtficantly decroased total cnorgy exponditure (-20%), rosting eocrgy expenditure

work (<38%). After sdjusting for group difforences in lean body muss,

13
e

{~F6%} and mechanica

the difference wnained significant for mechadeal work,

A
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{88188 In sstudy by van Mil st sl Int § Obes Relat Metsts Disord 244428434 {2000, the
authors yucasured basal roctabolic rate (BMR ), average duily metabolic rate {ADMRY, sotivily
tndueed energy apenditure {ABE), and ADMERB/ABMER (PAL)Y in a group of FWS pationts and
matched controls, ADMER, AERE and PAL were significantly lower (P < 801 m the PWS gronp

compared with the control group <28.2%, -382%, and - 142, respectively ),

‘f_'

{88181} e Laned vam Wilngaas al, ¥ Clin Endocrivel Motab 95(411758-1766 (2RI

evahuted cavdiovesoular sud metihalie risk facton in ohildeon with PWS, Thoy showed that

S35 of infanis syt T3 of precpubertal children with PWR bave s least one cardiovaseudar visk

favtor dufined ss dysiipidonua or hypertonsion. This, thy curdionmctabolio visk iy PW8 &

wu

RS W WO
ehovated sven i vounigey childrn

S Preadipooyter & progonitorcell te adipocyies

foc

{BEISY Prediabetics A condition thal precodes diagnoesis of type H diabetos, Type H disbetes

is a forryof diabetes mellits which is charscterized by fusalin msensiivily or resistance.

{81841 Peodrog refers o a compound winch, swhen metabolized, vichds the desived acy
compound. Typically, the prodrug % inactive, o loss active they the active compound, but may
movide advantsgeous handling, ademmistration, or metabolic propertips, For oxampie, sonw

o

prodrugs are saturs of the sotive compound: during metabolysds, the ostor group 8 oleaved te

yield the active drogy Also, soroe prodrogs are activated exsyvrmaticalby to vield the sotive

compound, oy a mmpmmd which, upon Rirther chenvical reaction, vields the active compound.

{8188 Prolonged Adnunisization {profouged basisy Admmstration of 2 pharmaceutioally

coeptable formwlation of & drig for 7 o more days. Typically, prolenged adminigtoation ix for

at Jeast two woeks, preforably at least one month, and-even more proforably at least two months

{ERisel  Quick dissobving formulation: a pharmscentical fmaulstion which upon orgl
admiristration way release substartially all of the drog setive froen the formmudation within 10

PN,
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{88187 Relowse femulation {sustained], {or Msustained rolosse formulation™) A formuldation
of phanmaceutical product that, upon administration o saimals, provides for release of the getive
pharnmacentival over an extended pertod of time than provided by formuolations of the samg
pharmaccutical sctive that rosult i rapid uptake, Binular torms sre oxtensdedsmeloase, prolonged-
rolease, sud slow-relsase. Toall cases, the preparation, by definition, has a rodueed rate of

relossoof aotive substanos

{B01581  Rolease Rpudation (delaved), {or “delayed reloase formalation™) Dolayvedereloase
pradducts are medifiedwveloase, bat are not extended-release. They fveobee the relpase of diserete
amounta} of drug some tinwe sfier drog adosinistration, o outenie-costed products, and exhibit

f

a fag tme during whdeh Hitle or vo absorption ccors,

8% Relvass formulation {Controlied), {or Vcontrolled welease formulation™) &
formudation of pharmacsutical product that may oclode both detay of relesse of pharmaccatical

active npon admindsiration and control of relegse in the manner doscriben for sustatnnd reloass.

1 X

oIS Salt the veutsad, bastoor suid componad formed by the ymien of an scul or an sad

radica} and & base or basic radigal,

{8i6t]  Smith-Magenis syndrome (SMS; OMIM #182290, Y60T042) A complex, gonprally

sporadie; genetic disorder cansed by haploinsutficioney of the retineic scid induced 1 {RAID

gone, caused by oithenr s ITpl L2 deletion cncompassing the retingie stid-nduced T RALL) gone
a routation of RAN {sex, for example, Burns et al., iy Human Moelecnlsr Gesetics, 2010, Vol

19, Mo, 20, pp. 4034043},

{00163 Swmith-Magonis syndreme is characturized by o clintoally recognizible phonptype that

wetodes physieal, dovelopasntsl, neurologicad, and behavioral foatures, Short stature {<5th

porcatiley was ohsorverd i ~67% of young paticuts, Shott stture resolves over tme with most

individosls rosching the 10-25th porcentile by adulthood (see, Tor example, Burns ol all supwa),

A majority of childrop with SME slse have significant sarly-onset obesity {see, for oxample,

Europgan Journsl of Hurgan Gentlios (2008} 16, 412~

A2y Obesity In feons and aduelis 15

=

cvnen, typivally with broad ehiests and troncal obesity. KA haplomsufficiency represents ¢
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singlo-gone nwsdet of obesity with hyperphagia, abnormal fas distribution sud altered

hypothalamis gone expression assooted with saticty, Bood intake, bebavior and obestiy,

HHERS f{“ﬁi‘fi‘&gi? s 15 variable aod s ofton sssociated with cleonic sar infontions,

Ophithalmoloyg ¢ present i 2609 of KM pattonts sad nclude myopda, wis

anomalios, ﬁtm’tsis.«;rmis? migrocerned, and, verely, retinal defachment {often resulting from viela

bohaviors),

B 841 Prevatal history of SMS & notable for significantly decregsed fetel movement in S0%
of pregrancizs. Early infanoy s complicated by foeding difficuliiex leading to fatlure o thrive,

$;
i1

roarked oral sénsory motor dysfunction with poor suckiing mflex, gastropsophagesd roflng, and

hypotonia.

{BRI65]  Most SMS imndividualy have mild-to-moderate mental retardation. 1O degrsases as the
child ages, ultivnately placing the individua! in the mild metal retardation sange by adulthpod.
Ictayed speech with or without hearing loss ooours Yo 969 of SMN patienis. In addition,
dedayod fine/gross metor skally, problumas with sensory itopmation, sud peor adomw function
ave soen, Oiher newrologieal foatures mnclude pes cavas or pes planus, an abiormal “festinating

aatt, balanee problovs, and a deoroused seasitivity fo pain, which s often pbsorved in associution

with seH-igury in this disorder

{si6s)  Sleop disturbance has boor reported i T3-100% of 3MS cases. hufants typivally

Neg L

of Hife. Sleep disturbances irvolder children

22
5

experienss hypersonmoionce during the st year

i

molugdte diffienlties falling asloep, dinunished REM sloop, reducnd 24-h and night sleep,

¥

fragmoated and shoriened siaﬁp wycles with froquent noctumal and carfy-morning swakenings,

and excossive daytime sloopaness,

16T Behavioml issuss ave one of the wdgue chavsctoristic foatures of SMS. Maladaptive

behaviors sve s capse of major congern and imchude frequag outhun
{:

behaviors inchusde bead banging, shin picking, wnist biling, onychoiillomania gnd

fompor tantrams, atiorhion

suoking, agurossion, discbodionce, distraction, sod selfanfurious behaviors. Selfdnjurtons

r‘;l

polventbolokoilamania. The behaviors! phienotype of SMB sacalnteon with age, typivally with the

onset of pubeay. Age, degree of dovelopmentid delay, soverity of any associsted systerie

33
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diserder, and degree of sleep disturbance have ¢ strong influence on maladaptive behav
Individuals also have w lack of respeet for personal space during 8 conversation and arg

sanotionally volatile.

BRI6R]  NME pationis share many charsotoristics in compmon with PWS paticats. Thesg

“ X

fnclude: (1) diminished $otal activity; 2} kypotonia; (3} feeding diffoultios w sarly tnfaney: (4

3

shovt stature: {33 carly onset obesity which may include byperphagia; (8) developmental delays;

%

{7y mental retardation; {8) tomper optbursts; (3 aggrossive behavior (16) selfinjurions

behavion {11 hypersomnolence in infaney and sinddlar slecp disturbances iy older ehnldren and
gdults; {12} frequent eay infections; {131 scoliosis; and (14) strabiyvus. While the underlying

genchic basis for these disorders 1 quite distingt, the prosentation sad natural lastory of the

disease 1a very similar,

{8153 Solid oral dosage Borny: pharmaccatival formulations designed for orvad adniimstration

mclusting capsules and fabde

PO Subjoot refers to animaly, meluding wanmals, such a8 humen beings.
{88171 Sullonyviures receptar: & componsat of the Kare chunne! rosponaible for interaction
with subforyiures, other K e chame] snfagonists, dinzoxide and other K ape chamel sgonistg

{00178 Tablot Phavmaceutics! dosage form that 1y produged by forming avolome o mainix

contaming pharmscentival aetive and exaipionts into # size and shape suitable for oral

srdmirdstration,
BTy Thormepsnesic The physiological process of hoat production in the bedy,

#8374} Threshold Concentration: The munimuam circylating conventration of a drug required
for xert a speeitic motabolie, physiological or composttionad change in the body of 8 trested

Frunan o geimad,

{88178 Troatoent means any munner i which the sympoms of u condition, disorder or

dispase or othoer indicstion, are ameliovatod or othorwise bonehicially aligred.

34
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881781 Triglvesrider Storsge fas of sanimsl sod human weipose tissue principally consisting

of glycernl ostors of satorated falty aods,

;3 1

{88177 Pype I diabetoss A chronic condition i which the pancrsas makes Hitle o ad nsalin

becasse the beta colls hase beon destrayed.

{ORI781  Uscoupling protein: A famdly of proteins that stlow oxidation in mitechondria to

procend without the wsusl concomitant phesphorylation o produce ATE.

ERITH Viscoral Rt Human sdipese tissuss priveipally found bolow the subentansous St

and muscle laver inthe body

BRIEF DESCRIFTION OF THE FIGURES
{80188 Fiowre 1 summarizes the change W hyporphagia seore o all subjoets whe

& ey o

participated in chinics! study BOO2E,

BOIRY Flgore d sununantizes the poreent changs i losn body mass for all subiectsowhe

participated i olinteal study PCOIS,

ORIRY  Figuwee 3 summarizes the pereent chunge in body Tt mass for all sebjects whe

participated i chnical study PCOZS.

BRIRAY Flgwre 4 summarizes the percent change of the lean body mass/ st maass vatio for sll

subjects who participaied i clinical stady PCOIS.

DETAILED DESCRIPTION OF THE INVENTHON
{B8I184]  Peovided beroin wre pharmacoutical formulstions of particular Ko chenns! openers
that whon adeinistered o subjotts achivve novel phernmwcodyiaaie, pharmacokinetie,
therapentic, physiologicdd, and metsholic outeomey. Also provided ave pharmacssticsl
tormuldations, methods of adminixtoanion and dosing of particulsr Koo channel apeners
optionally in vombination with growth bomsons, that achiove thevapeutio sutvomes while

reducing the ncidenee of adverse effauds.

394

o

{80188 In partivular, plaamacoutical formulations fornmlated R oral sdminisivation exhibis

advantagoons propertivs incloding: facilitabing consistency of absorption, phanmacokinetic and

33
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phiarmacodynamic rospomses soress freatod petionss, eontributing to pationt complisnee sod
improving the safety profile of the product, suph as by reducing the frequeney of serfons adverse

etfocts. Muthod of treatment of metabelic and other diseases of homeans sod animuals by

adntirdstering the formauliations arve slso provided.

{gigsl  Corapounds of formudes Hoand I, formulas IV and V, and Srmndes VI and VI such
as for example, dlaxoxide (shown below) can be proton tastomers. Proton RaitOmers ane 16amss
that differ from cach other only in the Incstion of & hedrogen atons and ¢ doulde band, The

X

hevdrogen atorn and double bond wwitch locations between a carben atom and & heteroatom, sach

aa for example No Thus, when the nitrogen substiteent 8 hydrogen, the two isomerie chetioal

stvyetores may be usod nnterchangosbly,

/f"\ "'?'é\};\,-*‘,’! ["/“\\ ,_,-33\-
i i i B E
b i . TR ———
\':;,\\\‘ f.a"‘\'\ - B \\@; Q"
o TRy
g \ RiAE
G0 G0

BRY The partivular Karp channel openers that can be used n the invention formnlations
include any of those within formuelae Do VHL Exemplary such compounds inclade diazoxide,

BPDIGE, BRI 73, N4 and BPDE 154 {see, for oxample, Schoy, ot gl Biooeg, Me

Chem., 134153 (2003)), Compound BPDZ 154 alsoe iv an effective K chenne] activiter

1o paticots with hyperinsulmism and m pationty with panereatie insubinoma. The synthesis of
ARGU-4RER

w.,,
et
W >
]
e
b
)
s
e
e
el
%)
AL
%
s
s
o~
"onst
rodly
s
iy,
fﬂ—‘
.
-
ey
pacel
>
507
e
”
4-*

BPDZ compoundd s provided in Cesgrove, etal, 4 (i Endoc

{2303}

HHHER  Analogs of divzoxride inchude 3asopropyviansnosT-methoxy-4H-1 .3 4.~
beprothindiazine 1, -dioxide, which @ g selpctive Kirf Z/SURT channel opener {xee Dabwowski,

L IROG- 1906 (2002 2-alloy] substituted diazoxrides are neluded {see, for

et al, Do ‘
pxamnple, Ouodrsops, ot al, Ried Chepr, 383, 17501768 {20023 those channs! openses show
deoreased activity wthe inhibition of tsaliv welvese and inereased activity in vasoular sigooth
mascle tissoe. Furthermore, 2ealky! substituted dlazeondes generally do not funeion as

traditional potassitm chanuel activators, but instead show poteatial as Ca™ blockess,

oy
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168189 Jther diszexide analoes sre doseribed G Scheoy, st sl Bivarg, Med Chom 13, 141

185 {2008}, and gre shown below,

H
3 ; 4
R MR
N R
L
RETTRT e e
. VR
0 ‘

R and Y e

ayH, G Nﬁ-ﬁ:ﬁg}%«izgg
6 CF s, .

oy T v
S H <, NH smm

B0 DHazoxide snalogs having differsnt abiovl substituents as the 3 position of the molecule
{identified ss R shown belowbare described in Bertoling, ot al, Receptors und Channels, 1, 267+

TR (1993,

8 §§ 3
L N A
i £
S i
Q' R i
d &3
OO0

RY, R st R aven ECSr s 1) }i {5
aprd H oCHy 1) e, T, H

B) 1 H(\ Ci M
et ne o1 o
Dbt O, B

&) N, o

£ GHCHA0) & ‘M“\s G o

H‘ p) ﬁ‘»x\} $ix "u’- 'wE

ERRE o1 H, ";J' Y QC}“H15> oL
by riiabl M€ f3 H, OL H
B8 Koo channel activity of formudae T V1T and refated compouads can be messared by

membrang ’po*f‘nmi studios as desoribod in Sehon, ot al,, Bioorg

{2003} and Debroveskt, et al,, Diaberes, 31, 1896-1906 (2002},

Chene, 130 141133

081831 Moasurcmont of the inhibiiion of ghivest-stinplated tsndin relgasg Fom 06 celis
ia duseribed in Schoy, ot al, Sloorg. Med Chem, 13, 14141358 {ZG{}:E}, The ability of gxaz&g».aiarr
Kopp channe! gponert fo inlidi relvase of tnsulin fromt in cubited s pancrestic wlets var be
porformed as desoribed by Quedraoge, o al, Biol Cheey, 3R, 1731768 2042y,

{B8183 Activation of rocombinant Kare chiumels by Kape chunnel openers cun be examined
by ropnitoring macroseope curtents of inside-out membrane patchey from Xenopuy oooytes

cosxpressing Kird.2 and cither SURT, SURZA or SURZR,
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mropared by knows methiods. See, for exarnple, Dabwowsky, stal,, Divberes, 31, 1880-1906
{2002},

{88134]  Binding experiments can be usad o detorming the ability of Ko channel opensrs to

S35 (1w,

{HIR8]  Preparation of SURL and SURZA xyh«‘n‘am\\ as desovibed by Babovke etal,, sllows
for compatison of pharmacologic profiles (o, sulforny] sensitivity and responsivenass o

Kird 2

tazoxide or nther potassium channel openerss of the SURG.T and U

pofassinm channels, See Babenkoetal, J Siol Chen, 27300, TV 20 CH00). The cloning of
# sulfonylurea veceptor and an inwardly rectifying K channe! iy descrihed by sorgoto, stal A

Biof Uhem,, 271 {40), 2432124324 (18901 D hshan, ot gl PNAS, 96021, 1216312167 { 1909y,

sl Differencox between the hunan SURT gud human SURD geaes are deseribed and

shown in Aguilar-Bryan, of al., Phsivlogioad Beview, 781, 227-245 {1998},

{81971 “Hale” and “haloges™ refor to all halogeos, that iy, chlora {Cl, fuore (F), browo

{Bry, ovioda{h.
OIS Hydvoxyl” and "hydroxy™ refur to the group -OHL

160199 “Substituted pry” refors to the growy -0, where R s al thopl, substitntod alkyl, aryl,

2

AR
6o 1
TSN
i i
\k\) &

substitnted aryl, holgroaryl, substitmied heteroaryl, avalkyl, substituted arvalkyl, cycloal

& N

sulmsituied oveloalhyl, hoterocyelyl, or substituted hetwroeyaivl

4.

{8288 “Nobetitpied thiol” refors o the group -XR, where By alinel] substitted alkyl, acyl,
substituted govl, aryl, substituted sovl, hoetorparyl| substivutod hotoronryl, arslloyl, substituded

aralkyl, oveloatkyl, substiteted cyeloalkyl, heterooyebyl, or substitined heterooyelyl,

BEX ARl retirs to analkanederived radical containing from 1 to T preforabdy 1o 6,

carbon atoms. Alkyl incledex straight chairv alkyl, branched alkyl and oycloalkyl, such as

-

rethyl, etheel, propyl, Ssopropyll batyl t-butvl, and the like,

groups contain frony 18, proferebly | o 6, more prefirably 144, yet more preforably 142,
carbon atoms. The alkyl gronp 18 attached at sny available poistio prodace 8 stable compound,
3K
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1082821 A Vsubstituted g;ik}i i an aikyl group independently substitutod with | or move, 0.8,

fat

X

1, 200 3, groups or substituents sach as h'&.i;‘g hydroxy, optionally subsiituted alkoxy, aptionally
subatitated alkvithio, aioviad fovl, alkyvisulfonyl, optionally sebstrivded aming, optonadly
substituted amido, amiding, nred optipnally substinsted with alkyl, aminesulforyl optionally N-
mono- of MN-di-spbstiuted with aliorl, slkvlsulfonyiaming, carboxyl, holerooyele, substituted
hetoroyele, mitre, cyane, thinl, sulforviaming or the like attsched at any available polt
pmﬁ& a stable compoimsd, In particelar, "Huvo substinated™ sefersfo substiiution by 1oy morg,

2. 1, 2, o 3 fluorine stoms, "Optionally fhuro substitted” means that substitution, if present,

35 f?hm“

BE203 “Loweralkel” vofers to s alke! group kaving 146 carbon atome

H04] A Usubstituted fower alkyt is o lower atkyl which i substityted with 1 or more, 2.g.,

1, 2 003, groaps or substituents as defined above, aitached atany available point 1o producs a

stabde compeound.

{02051 “CUvcloalkyl” refors to satunited o unsaturated, nor-aromatic monoeyelie, bieyelic or
trivychic carbon sing systems of 3-8, roove preforably 3-8, ring members per ring, sugh as
eveloprapyl, cvelopentyl, ovelohexyl, sdamantyl, snd the ke, "Oyaloalkylene” s a divalent

eycloalkyl,

W08 “Alkowy™ donotes the group £ RE W here R i lower atlo vl
2071 “Substituted alkoxy™ denotes the group ~OR', swhere R is sabstituted lower sliopl,

o8] “Albyvihio™ or “thiealkoxy™ relors to the group -5-R, where B i lower atkyl

{8208 “Substituted alkylthio™ or “substituted thioalkoxy™ refors o the group -S-R, where K

is substituted lower atkyl

B8 “Sultinyd” deootes the group S

BExE “Sulfore!” dencies the gronp ~S{O)-.

39
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882121 “Substnsed sulfinl” denetes the greup ~S{ORR, whore Rois lower alkyl, substituted
fower aikyl oycloatkyl, substituted eyeloalkyl, eveloatkvlslkyl, substitnied cycloaticplatkyly
heterocyelyl, substituiod hoteroevelyl, betevoovelylalkyl, substituted hete 5e{;;c)‘;;;:zE}fliaz.i_k§s'§_3 aryl,
substivated aryl, heteroaryl, substituted heteroaryl b ‘fuc»ataikvi, substituted hotoroaradkyl,

aralkylor substituted avslksd,

88213 “Substituted sulfony ! denotes the group -X(UL-R, whers R iy fower alkyl,
substituted lower alloyl, syeloalhyl, substituted eveloutionl, sveloalbyialkyl, substituted

evelontiovlaliyd, hetevooyelyl, substiinted heteroeyelvl, heteroeyelylatipd, substituied

g

hotereoeyelylatkyl, aryl, substituted arvi, boterparyd, sututituted hotovoaryl, hetore oaralkyl,

substitutod heteroaralkyl, avallopl or sabsainted wrsliopl.
4 “Sullonvieming” denotes the group -NRMO k- where R ix hydrogen or lower alkylh

BE2isE  “Substituted salfonyiamine™ denotes the group NR™S{O &Y . where RY s kpdrogen
o Jower allovl sud BT s lower alkyd, substifuted lower alloel, cyeloalbyl, sebstitmted cyeloalivl,
hetorneyebvl, substituted hoteraoyoelyvl aryd, substituiad anyl, hetoraryd, substituted hotoroaryl,

heteroaraliovl, substitnted hoterosrallop], anaikyl or substituted aralkyl,

5

B3] TAmie”™ or "aming” denodes the grong ~NH A “divalent aming” denotes the group
~NH- A "substitited divalent stnine” denotox th g\ml ¢ -NE- wheretn R s fower alkyl,
substiturod lower alkyl, sryl substituted ary& hoterparyl, subsiituted hetoroaryl, acyl, snbstitnted

acyl, sulfonyl or substituted sulfonyl

WHITT “Substituted aoine™ or “substituted aming” denotes the group -NR'RL, wherein R and
R are independently hydropon, bower allyl, substituted ower alkyl aovh, substitared syl
heteroaryl, substitited heteroaryl, aoyl, sulstituled acyl, sulfonyl, sebstitpted sulfonyd, or
pyeloalkyl provided, however, that at leastone of K sud RY i not hvdmpen, KR in combinating

with the nifrogen may form an optionally substitited heterpeyehic or heterosryl ting.

BeEIE CAlvisulfing?™ denotes the woup -S{OIRY, wherein RY §s aptionally substituied sikv.

EeEs CAlbvisaifonyl” denotes the group <SIOLRY, wherein BY is optonsily substituted

atkyl

40
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8032 “Albvisulfonviamine” denotes the group -NRWS{OLRY, whersin RY s optionally

b

suhatitnied alkpl, and R {s hydrogen or lewer alkyl

{88221]  Pharmsceutival fornmulstions containing Kave channe! openers include the free base
sva salt of the drug. Such salts may have one or more of the following

charactoristios: {1} stablity w solution during synthesis sad fermulation, (3) stabidity 2 solid

state, (3} compatibility with exeipients used in the mamsfactare of tablet formuplations, (4)
quantitstively vield the Kapp channel oponer spor exposure 1o simuiated o actus! gastvic and
dunsens! conditions, (5 release Kagp charme] oponer Som sufficiontly sooall pacticles thet are

resdily disselved and abworbed, {8 provide, when incorporated into u pha;a‘mamutic&i

forroulation, for absorption of gronter than 80% of the administored dose, {7 prosond o olevated

3

texnicologival visk as compared to the free base of the Kare chwemel opener, (8) can be formudated
into acceptable phurmacontical fornulations to tront obesity and other dissasey of hunwaus, (9}

are accepiable wihe FDA asthe basia of 8 dmig prodaet, (10) can be reonyatallized o improse

purity, (11 cen be yxed to form ce-ovvstals of twe or more sslis of the K ave channel opener, (13)

s

o

have Umited hygroscopiciiy to mprove stability, ov (13) syathetic and i?},”}?';\.ft}f:iE.§.§2&i§:if3?) conditions
wiedey which the salt is formed can bevaned rosulting in difforent cryatal stractures {polyousrphs)

gan be controlled in the synthesis of the salt

‘‘‘‘‘‘

00233 Ky chaoned openers can be formulated as pharmmesutically acceptabie salts,

Fharmacoutically scooptable salts ave nondoxie saity i the amounts and concentrations st which

they arcadministergd. The propsration of such salts can facilitate the pharmacelogiond use by

altermg the physival characteristios of a compound withoat proventing it from exeriing 1S

pirvsindonieal effect. Useful sltorations in physical propertion include lowering the melting poi

to facilttate transooucosal administration and morcasing the solebulity to ficiitate admivistering

swer gffeetive doses of the drug

P

B2 Phanmaccutically aceeptable salts include soid addition salts such as those containing
sulfate, chloride, hvdrochloride, fomarate, malente, phasphate, sulfamete, acetate, oitrate, laciate,

tartrate, methanesuifonate, ethanssaonats, bonzenesul fmate, p-tolaencsulfonale,

cyvclohexylsulfamste and quinate. Pharmacentieally aopoptable salts can be oblamed from actds

such as hydrochlorie acid, malele acid, sulfiwie and, phosphoric sod, selfhoie ackd, scctic aoid,
41
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oo

citric soid, lerio acid, sevtarie ackd, malonic acid, muothanesulfonic sad, ethanesulionic agid,

u/

benzenesuiforde aoid, paoluenesuliomic acid, eyclohexylsualfomic acld, Runarigaoid, and quinic

882241 Pharmaccutically aceeptable salts also inchude basio addiion salis such as those
contaming benzathine, chlomprocaing, chelme, dicthanalaming, ethiylencdianyne, meglaning,

famune,

-~

cidie fonctional grous, such as carboxylic soid o phono! ave prosent. For

T

and wing, whet

P

~ % 3

¥ th o]
example, see Remington’s Pharmeceniical Seicoces, 187 ed., Mack Publishing Co., Easton, P&,

Vol 2, p 1437, 1995 Sueh wmalts ean b g\;ag\m: using the spproprite corresponding bases.

poty

RIS Phanmaccutically aceeptuble salts can be propared, for exaniple, by dissolving the

frog-base fornt of  compound in a suitable sulvent, such as an aqueous or aguoous-aloohol i
sohshion contaning the appropriste acid and they olated by evaporating the solution, In apothe

xample, @ salt is prepared by rencting the froe base and geid ivan crganic solvent,

{00226  The pharmsccutivally accpptable sslt of the different compounds may be prosent as @

complex, Exaroples of complexes include S~chlorotheophyline complex {snslogonsio, e.g.,

=

dimentyydrinate: diphentyvdranune Schlorotheophylline {1:1) complex; Dranarming) and various

cyclodexing inclusion comploxgs

el Salisof K chaonel openers, snd pariionlsr salts of diazoxide, may include, but are
net Humited © sootate, aostomde, acetyl, adipate, aspartate, beaviate, Macotat, bitartrate,
bromide, butoxide, butyrate, caletum, camsylate, caproate, carbonate, aiteate, cyprionate,
decaroats; diacetate, dimegnhoning, dinvate, dipotassiuny, dipropionate, dissdivm, displfide,
edisyinte, cnanthate, ostolaie, ctabonate, athvisuccinai, fomarate, fvoats, gh}@ﬂptaimgi'uz:ﬁnme.g
hexaestomide, hippmurate, hyelate; hydrobromide, hvdrochlonde, sethionate, lactodionate, malats,
maloate, moghmme, methyibromide, methylsulint, wetvizoste, nafate, napsviate, nitrate, oleate,
padmifate, pameste, pheopropionate, phosphaie, pivalsie, polistivex, polygalacturonate,

probutate, propinate, ssccharate, sodinn glveinate, sodinm phospliate, podivm succinate, state,

succinnte; splfate, sulfonate, sulfosslicvinte, tarirate, tebntate, torephalaie, torept

irifhutate, w rydvste; tristhicate, tromnethaming, valerate, xinafolate, or the hike.

42
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{82281 Formulstions provided heretn exhibis some oy sl the following characteristies: {1}
thoy sre stable st ambin i'i;?ﬁ}j;_ gratores for & mindrown of oue vear; {2 they provide for gase of
oral administration; (33 they feditate pationt comphianes with dosings (43 upon administration,
they conststeantly faclitate huigh levels of dbsorption of the pharnscontical activeg (5} upon evce
ovtwice datly oval sdministration they allow release of the Kare channed opener over a sustained

i frame such that the cironlating concentration of the Koy channel opener or ity ma’:tabeiicz&}‘

active miptabolites does not &l below g thevapeutically effecuve conconivation; (6 they ach

~

these results independens of the pHoof the gastrointestioal tract of reated individuals, and {7}

ihey delay relesse warl gastoe transit is commplole or nearly complote

W22 Formulations designed for ors] sdovimistvation van be provided, for example, s

capsudes or tablets, Capsule or tablet formulations inehede 8 muvber of distinguishing

ek

components. {dne s # component to imprave absorption of the Kapr channel opener. Anathar
sustains release of the drog over more than 2 hows, A thind delavs sebstantial reloase of the drog

nati pastrie transit s complated,

Roc

{8238 The formulations disclosed herein exhibit improved solubility and absorption of the
Kaopp chamne] opener compared {o previous formulations of these drugs. These advantageous
propertios we achieved by sny one oy mors of the following spproaches: {1) reducing particle
sive of the formulation by commingtion, gray deving, or other nucromsing technigues, {2) nung
# pharmacoutiond salt of the Kape chunnel opener, {3 using an fon exchange restn in the
tormulation, {4} using nclusion complexes, B¢ oxample L,»,zm. a eyvlodextrin, {5) compastion of

the Boyre channel opener with » sololnliang sgent fncluding low viscosity hypromeliose, low

o

¥

viseesity motvleeliulose or simitarly functioning excipient and combinations therent, {§)

of the Kap chiannsl openey, (3} u&ixxg ER ) ixsm swatent, {9 adding one or morg
sarfactants 1o the formudation, (1) nang }“E»‘tmf};‘.!"ci.ﬂiﬂi{l‘\.’ in the formulation, or (11} combinations

x &y o

of thoxe apmosches, Proforably, when the Kare chanved opensy s asslt of

nob g sodiun salt

1582

ﬁu

1 Buolosse of Koy channel opener oyvor a sustainesd poviod of firee {2-24 honeshis

‘Q

achioved Ty the wse of one or more approaches tvclading, but not bimited tor {1 the use of pH

43
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sensitive polymeric coatings, (2} the use of o hydrogel, (3) the pseof ¢ il coating that conteols
the rate of diffusion of the drog front e coated matrix, (8 the ose of @ eroduble matrix thay
controds rale of drug releass, (31 the use of pobymer coated peliots, granales, or microparticles
sehich pan be further cncapsulated ve compressed fnto g tablen, (87 the use of an csmotic pump

systeny, oe Ty e e of g comprasaion coated tabiet, or {8} combinations of these approsches.

882321 Dolay of releaye of Kapp channel openers from the formalaiion watdl gastaie transit s
complete is achivvad i the formuplations provided herein by any of soversl mochanismas, A pH
sensities polymey or co-polymer s used which when appii_m‘i srownd the drug meiviy Rmctions
an effective bareier o relesse of active at pH 3.0 or lower sid 15 unstable at pH 8.5 and s

This provides for contve] of veloase of the active compound o the stomach but ragedly altows

polymier or ¢o-polyme @ polymer or co-polyier that is nor-aquecus-soluble, The extent of
resistange 1o releuse in the gasirie environment can be controlied by coating with o blend of the
non-agqueous-soluble and a agueous soluble polyimer. In this approach neither of the blended
polymers of co-polymers are pH sonsitive, One oxamiple of 4 pH senstiive co-potymer is the
Fudragit methaorylie co-podymers, including Endragit LHO0, 8100 or L10G-38 solids, L3 D83

o FS 30D dispersions, or the LI2 8 or 812.5 organic solutions,

{082331  Polymers that delay release can be applhiod to o tablet erther by spray costing {as u thin

film) ov by compression coating. ¥ a capails iy used, then the polyme(x) may be applied over

b1 N

the surface of the capsule or spphied to mivraparticles of the drug, which may thon be

Lo

encapsulated such as o a capsde or gel. Wibe capyale (§ coated, then It will resist disintegration

watit aftor gastric transit. I nicroparticles wre conted, then the cupsule may disintegtate in the

stomacy but Bitle to no drag ol be relossed watil atter the free i}'.‘s’ic’.i‘&f}[_’sm‘ti{:if:ﬁs complete gasinie

trazinit. Finally, an osmotic pump aystem that usex o, 8 swellable hivdroge! can beased o
dolay drug release in the stomach. Thoe swellable hydrogel takes ap mioisture afier
adminidration. Swelling of the gel results in displacoment of the drag from the systom for
absorption, The tming and rate of release of the drug depend on the gol used, andihg ralp s
which motsture resches the ged, sehdeh o Yo controlled by the sive of the opening in the system

through which fluid enters. Sce Drag Delivery Tochnologivs online article Doug ot ol "L~

OROS™ SOFTCAR for Controlled Releass of Nos-Aqueons Lignid Formolations”

44
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802347 Accordinglv, delay of release of Koy channel openers frony the invention

¥
formmlations potd afier gastdie ranat s complete s achioved in the formnlations provided bhereix
by any of soveral mechanisos, including, bot not Butted to0 {8} 3 pH seositive polymeror oo-

polymer applicd as 2 compression coating on a tablet; (b} ¢ pH sensttvve polymer or co-polymer
appiicd a3 a thin fihm ou g tabley; (o) ¢ pH sensitive pobaner or cospolymet appliod ax a thin flw
to sn eneapsulation systony (1Y ¢ pH sensdtive polymer or sospolymer applisd © encapsulated
micraparticles, (o) ¢ noreaguecus-soluble polymer or co-polymer applivd ada comprossion
costing on g tebdet; () a non-squempesoiuble polymer or co-polymer applicd as 2 thin imona

tablet: {g) a nov-aqueons soluble pelymer spphied ss a thin film to an C}'lui},?ifi‘\}.fi:i? on syster; {h)a

o~

pom-aguseny soluble pobymer applied 1o micropartiolss; ) icorporation of the formukation i an
ostntic prmp systemy, o {1 use of systems controlled by lor exchange resing, ov (k)
combinations of these approaches, wheretn the pH senstiive polymeror corpotyvimes ix resiztant 1o

depradation wnder sad sonditions.

{#238]  Pormulations are provided that are designed for adunnisivation onee datly {por 24
hours). These can contain betweeen 25 and 300 mg of Ko chunnel openers. Fornlations
intended for administration twics daily {per 34 bous) are abso provided.  These pan contain

between 28 and 250 myof K channel operers,

3

082361 The formuolstions provided heveln exlubit improved safety of the administered drug
product, This inprovement in aafoty occurs by st least two mcchanisms. Fust, delay of rolease

of gotive drug until gastric transit is complote pan reduce the mcidence of ¢ range of

. axgn

gastrointestinal adverse side offvots inchuding nausea, vomiting, dyspepsiy, abdominal pasy,
diarthen and Heus, Sceond, by sustaining rolease of the getive diug over 2 of raore howes o as
fong as 24 houes, pouk drug lovels are reduced relative to the peak drug fovels observed for the
same administored doss using any oral formulation that does not have sustgined oy controtied

rolease. This redocotion i peak dipg Tovels can contribote fo voductions i adverse offocts that

W
-.l
f’}
C&
o
4
>
o2
4]
L]
o
L5
&5
pucg
[
T
L3
o
Do
LN
e
s
o]
=
e

are partiaily or completely determined by poak drug levels. The
reténtion with the associated reduced rates of expretion of sodinm, chlonide sod urie soid, edems,
hyperglvesmia and the associated potential for progression to ketoacidosis, cataracts and non-

ketetic hyperosmeolir coma, headackes, rachyeardia and palpitaions.

{3
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0337 Al provided horein sre controllod reloase formulstions of Kapechannel opansrs

which have one fosiure Bonveach of A-I asshown in Table L

Tahle 1 Conteolled Release Formulation Charsctorigticsand Fropatiog

A, Uit Formy Tablet or Capsule

B, Dossgolumt 10-100my
100-200 1ng
204-300 wg
H0-300 mg
S00-Z000mg

. Dosing Onsee daily {24 hours)
Twics daily (24 hours}
D Reloase timer 224 hrs
48 by
&34 howrs
{BEX38 For oxample, & controtled velease composition can be o tablet comuining 23100 my
of & Kare channsl oponer, such tablet adwunistorod enwe datly to achiove @ contepllod release time
of 2-4 howrs, Al of these formulations van further inglude the foature of substantially delaying

pharmaceutivel sctive relpase wntll aftor gastic tansit 1 complete,

{238 lo gddivon, any of thy above fernmulations frora Table 1 can mchude at fcast ong

fosture that tproves the solubility or ghsorption of the Kapechannel open

[B348]  The controlled velease formulations provided hevcin comprise the aclive componnd
{e.g., Karrchanne! opener, optionally in combination with growth hormonsy and & mastrix which
coraprises & gelling agent that swells npon contact with aqueous Huid, The sctive corppound(s)
sutrapped within the gel is{are) sty veleased nto the body spon dissolution of the gel. The
agtive corapound{s) car be gvenly dispersed within the mstnx or ean by prosent a5 pockets of

drug oy the watrin, For esample, the drug can be formudated inio sl gramules which are

L
JH
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@zxmmcc within the matrby. I addition, the grannizs of drug also can inchuds & matrix, thus,

providing & priviary sud & secondary miatnx as desovibed in UB. Pat, Noo 4880838 to Rhodes,

{88244 The polling sgant proforably is s polymeric matenial, which can include, for oxumple,
any pharhaceutically agceptable water solubls or water nsoluble slow relsasing polymer such ag
xantham pum, gelatn, colluloss ethers, gum arabic, locust hoan gurn, guar gura, carboxyvinyl
potymer, agar, acacka wuom, tragacanth, veogun, sodiom alginate or alginic aetd,
polyvinyipvirolidons, polyviny! aleehol, or film forndng polviners such us methyl cellulose
(MO, carboxymethyl collulose (OMO), ydronypropy methyloelivlose, hyroxypropyh methyd

§

coihdose (HPMO)Y, hydvoxypropyl celluloss (HPO), bydwoxyethyl collulose (HECH,

S

ethvleeliulose (BO), acovlie roting or mixiures of the sbove {see o, US. Py

8242]  The gelling apont of the matrix also 2an be a heterodisperse gum compeising &
heteropolysacchanide cotpponent and & homopohsuccharide componsat which prodoces & fast-
fermng and vgid gol asdesertbed fo US. Pat Moo 53530,359 The matox slso can fnclude a

crosshinking sgent such as momovalent or musfibvalont vostal cations to further add rigidity and

decrease disselution of the mateix, thus further slowing release of drug. The ampunt of
crosshinking sgent toadd coan be dotermined using methods routine fothe ordinary skilled actisan.

BE2431 Thoe matrix of the controlled release composition also van mglonde oue or e

o~

pharmacsutically acceptable excipionty recognized by these skitled i the ant e, formulation

excipipnts, Roch exciplonts inchade, for c\amg@‘ binders: polyvinylpyrrolidone, gelating starch

paste, microorystaliing celiplose; ditponts {or fillery) starch, suorosy, dextrose, lactose, fuctoss,

kY

xylitel, sorbitel, sodium chiorde, dextring, calonun phosphate, caleivm sulphate; sud lubricants:

steario acid, roagteshiny stearate, caldmm stearate, Procirol ¥ aad How aids for exavoplo rale o

3

colloida] stlicoredinxtde,

802441 The nuatrix of the controlled relesse composition cay further indlude 8 hydrophobis

material which slows the hydration of the gelling agent without disropting the hydrophilic nature

2%

o
of the matig, as deseribed m USC Par Moo 3399 3380 The ydrophobie polymer can inchude,

for example, alkylecliulose such as cibyioelinlose, other hvdrophobic cellnlosic maternials,

petymers or eo-polymers derived from acrylie or methaorylic aold esters, co~polymers of agrylic

and methacrylic agtd oxters, zein, waxes, shellag, hvdrogonated vegetable oily, wases and waxy
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substances such gs carnauba way, spermacetl wax, candelitly wax, cocoa butier, cotosteryd
atcahol, boeswax, coresin, pavalfing myeistyl alophol, stearyt alophol, cotvlaloohol and stearie
acid, and sy other pharmaceatically aceeptable hydrophobic material knowrdo those skilled i

the art,

#2451 The amount of hydrophobic material incorpersted ido the controlled relpase
composition is that which s effective to slow the hvdration of the gelling agent without
disrupting the bydrophilic matrix formed upon exposure to an environmental fuid, o corain
preferved emtbodiments, the hydrophobic matenal i ncluded i the matrix i sy amonat from
about | about 20 porcent by weight and replaces o corvesponding smount of the formulation
exeipiont. A solvont for the hvdrophobic material raay be an squeons or orgevic selvont, or
mixtures thereaf
{Badel Examples of c.mnn'xm‘*c:.ia.l}y available slkvlesluloses are Aguacoat ® {aguconus

8 3

disporsion of cthyloelinlose svatlable from FMO) and Surslease 8 {agueous digpersion of

ethyloeliolose available from Coloreon), Examples of commercially svatlable aorvhio polymers

suttabie for use as the hydrophobic naterial include Budragit ® RS and RL {co-polymers of
apryhic and methacrylie acid ostors having @ low conent {e.g., 120 or 1AD) of quatemary

armmnuinm compotnds).

T

802477 Thevontrolled release composition alan can be coated o retard acecss of Hauids e

the active compound andfor retard release of the active compound through the Slmecodting The

flm~ooating atics of gastroresiatance and enterosolubality by resisting rapid

3

can provide charavie

3

dive tract, The filnvcoating gonerally represents about

Jixsolutionof the vo

S-18% by werght of the controlled relosse composition. Prefucably, the vors by weight
represents about 90%: of the pomposition with the romsaining 1% provided by the coating, Such
coating can be » film-costing 85 s well known in the art and include gels, wanes, futy,

sonlsifiors, combination of fatvand emulsifiors, polymers, starch, snd the tike.

{82481 Polymers and ve-polymers are useful as thin film coatings. Solution costings and

dispersion coatings can be used 1 coat the sotive corapound, oither alone or combinad with a

maten. The coating i proforably applied to the drog or drog snd mairly combination sy # sohid

core ol material av i well bhoswn vthe st
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{88248 A solution for couting can nclude polymers i Tl organio solvent and aquomes

solvent systoms, and typically Rothor inclading oo o more corapounds that sot as a plasticizer
Polymers useful for coating vompesitions chade, for example, methylecthidose {(Methooel 8 &
Do Cheriead U, hydroxypropvhnethyleallnlose with & molovnlar weight batwoen 1,000 and

4000000 (Mothocel @ B

» Bow Chemieal Co. e Pharmacoat @ Shiv Bua), vdroxypropyd

3.

coltulose with 2 molecular weight between 2,000 and 2000,000, ety celindose, collulose

agceiate, collulose frincetate, coellnlase gectate butyrate, collulose seotgie phthslate, vellnlose
svetate trimeliitate {Esstman Kodab ) carboxymethylethy! cellulosy (Dundest 83 hydroxypropyl

muethyleellulose phthalate, ethyl g:i_‘m}_asm methvlcoliulose and, i geveral, cellulosic dostvatives,

P

olvinethacrylic acid-muothacrylio aoid co-polymer {Type & D1 Budragit L1060 Type B 12
Fudragit 8100 and Type € L] Ewdeagit L100-33, aqueous dispersion 30%: selids, BEudragit
L30D), polvimethacryt eston pobe(ethyl aonydate, mothed methacrylate 2:1), Budeagit NEIOD

agueens dizpersion 30% solids, polyanunomethacrylate Budragit E10G,

poly{trimethylammoniocthyl methaorslate chloridsammoniomethacrylate cospolymer, Budragit
20D and Fodragy RE30D, carboxyviny! polvrners, pobyvinylsloohols, glucans seleroglucans,
RLID snd Eodragy RE30D, carboxyvinyt pobyvmers, polyvinylstoohols, glucans selereglucans

rannans, and vanthans,

{08258 Agquocous polymerio dispersions fnclude Eogdrapd L30Dy and RE/RLIOD, st NEIQD,
Agquacoat brand ethyl cellulose, Sureluass brand sthyt cellnlose, BU brand KC10F ethyl celhilone,
Agquateric brand collulose soctate phithalate, Conterie brand Polyv{ving] sootate phthalate), and

Aqacoat brand bydroxypropy] methyloetiulose scetale suctinate. Most of these dispassions are

fatex, proudelatex powilor or migronized powder mediums,

{00251 A plasticizing spont may be inwluded in the coating 1© tmptove the esticity and the
stability of the pohymor film and to prevent changes inthe polvmer permeebility aver prolonged
storage. Such changes may affect the dmy release rate. Stitsble conventional plasticizing

¥

agends wehde, for example, dicthyl phihalate, ghycorel trigcotate, acetvisied monoglycorides,
R FE 2y B33

,,4,

acetyltvibutyivitrate, acotyiiiethvl oitvate, castor oil, citvie acid esters, ditutyl phthalate, dibutyl

seharate, -:,i:i&fﬁ}.}r\%{}x.zi.i.&ifra, diethyl raalate, dicthylfumarate, -:,iif:i:‘t’},}fE;_;}hi‘ha.?iam,, diethylsactinate,

dizthybmalonate, diethy ltariarate, dimethyiphthalate, glycering ghvosrol, ghvoeryl tincetate,

v

plyceryiivibutyrate, nuneral oif and lanalin alcobaols, mﬁr@a’ﬁm} and lanolin alcohels, phthalic

b

acid esters, polyethylene glyeols, propyieone glycol, vape o, sesame oil, trisvetin, bty ciirate

48
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-

oty citrate, snd teisthyt acetyl citeste, or aomixture of any two or more of the Swopping.

e

Plasticizers which can be nsed 1or sgncons costings ing

ke, for sxample, propylene glyeol,

pobyvetiiviens gheool (PEG 4003, wincetin, polysorbate 8O, triethyl citvate, and dicthy! d-tartrate

o SRR

BR2R2 A costing solation comprising & mature of hydrogypropylmcthelestinlose and
agquecns sthvicelluloss {o.g. Aquacoat brand}) as the polviner and dibutyl sebacate as plasticizer

can be psed for couting mucroparticles. {Agquacoat 13 an agueous palymeric dispersion of

ethylzelinlose aud contains sodinn Tauryl selfare and cotyl slooholy. Preforably, the plasticizer

represerds about 1-2% of the composition,

{80253 In adduion woihe polvmers, the coating layer can inglude sn excipiont fo assistbin

formulation of the couting solution. Such oxcipionts may include # lubricant or v wetting sgent.
Sultable lnbrivants ay excipients for the film costing include, for cxample, e, caloium stearste,
eolloidal silicon divside, glycean, magncsium stearate, mineral o, polyethyiene ghvool and zine
stearate, shuninnm stearats o 8 wmixture of sny two ar more ot the forcgoing,. Suttsble wetting

agents mehade, for coample, sodium ey sulfate, svaciy, benzalkonum chionde, cotommerogel

srultsifving wior, cotostearyd aloohol, cotyl alophel, cholestorgd, dicthacelaniing, dovusate
sodium, sodinm stearate, emulsifying way, glyeeryl monostesvate, hydroxypropy! sellnlose,
fanolin alocholy, lecithin, minoral oil, oncethanolaming, poloxamer, polyoxyethviene gtkyl
sthers, polvosyethviene castor oil devivatives, polyoxyvethyiene sorbitan fatty soid estars,

polyoxyvethylone steurates, propyiene glvool alginate, sorbitan estors, stearyl alenhol and

fricthanolandne, or a mixtuee of any fwo or more of the Brogoing,

{284 The spocificd wblet or capsule formulations of Table | may include co-forrulation

"
o,
P

178

seith an obesity fresting deag Qo addiion to the Kopechannel openar). Obesity freatin

that may be wsed include, but ave not Hmited . stbutramine bydrochloride (530 mpfunit),

orhistal {30-360 mg

¢ hvdvochlovide or vesin complex {15 1 40 raghant),
pimnide (100 1o 600 mgfunit} topiramste {64 to 400 mpfunit), nalivexone bydrochloride (56w
S0 myg/unity, vimonabant (§ to 20 mgfodt), ADB3IE6 {5 to 23 mghunit), ATLIG2 (20 1o 400
mgfanith, or AGDSCM (] o W mgfanith These formulations wre preforaddy wsed once daily,
Fora twice daily dostng, the amonat of Kawp channed aponey 15 one half thy smount inchuded

the once daily formulation and the coformulited obesity troating drug is half of the ameant
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&

inchider scloctive serotonin 20 recopies

reneptor snfagonists, leptin anslogues, lephin

sopeptide Y and agoutivrelated peptide

QoTs

N N
SRG

danocortin-d receptor agonists, and agents that

v inchile preteinstyrosine phosphatases TR inhibliors,

cepor- recopior mitagonists, short-acting romognipting

{eranset), somatostatin agonists {m:n eotidi), snd adiponectin, gastrotmtestinal-nowral pathway

R Mk

greass plocagon-like poptide-d

activity {oxtendin 4, Hraglutide, dipeptidyd pepridase IV inhibitors}, and inoreasy proftein Y'Y 336

activity

fvesse resting metabotic rate (asloative™ -3

and those that decrease ghrelin activit}g

£

as well ay pmvlio anslogues, agonts that may

ancoupling protoin

homologues, and thyroid roceptor sgonists), melanin concenirsting hormone antagonists,

viostane! analogues,

£33

ph

Fin
Wog

faiy
T

dehydrospiandrostorone suifste, antsgonisty of

i

aehivity, cort

carboxypeptidase inhibitory, ndanones/indanel

hibitors,

teotropin releasing hovroone agonis

amylase inhibitors, growih bormone fagmenty, syathetic anslogues of

\
Ay

adipovyie 1 Bhydroxystoroid debydrogonase type

s
SE8

. inhibitors of fasty scid synthesds,

S, arnnosterols, awd other gastrointestinal lipase

{B8388]  The specificd tablet or capsale forraudations of Table 1 may include eo-fornulation
seith & Qiabetes treating drog Gnaddition to the Kappchannel opener ). Dabotes treating dougs
that rany be wsed inchude, bod are et Bimited © gearboss (50 o 300 mgfunit), sughitol (35 o 300

gt metformin hydrochlonde (308 o 2000 my/enit), rep

nateglinide {300 400 mgiunit), rosightizens
1}5;@3’{}{1.&} or sy drug that it

ula SRR
-

of the the Ky channel opener 13 half the swe

uptake, sioms sro profors

3
R

c-formulated diatwioy treating doug 8 half of

jpsst The

s drng,

seith a cholesterel wering

not imited fo pravastatin or simvastatin o ator

sty usud onee daily.

unt inchuded in the onog daily formul

Cholostorn! owering drags that may be wsed in

aghnide (1-16 mghunit),

{5 to 50 ow/untt), metaplidason (100 400

nproves msulin sensitivity, orimproves glucose piilization and

For a twice daily dosing, the aimount

at

ion and the

" the amount specified.

speeifiod tablat or capsude formulations of Table 1 ey inchede co-formulation

clude, bur are

wistatin ov fluvastatin or rosgvastatio or lovastatin
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{all at 10 {0 B mg/onity Thess formulations are prefersidy used onee-daily. Fora twics daily

dosing, the armount of K ore channe] opentr s proforably 25 1o 200 mghuont and the coformulated
cholosterol lowering drug s half of the amount speeified,

§0287 The specifisd tablst or capsuls formulations of Table 1 may inclode co-formulation
with & deproxsion trosling doug. Depression treating drugs that may de used inelude, but are am
tirmted to eitalopram hydeobromide {10 to 80 mgdandt), oscitalopram hydrobromide (S o 40
mgfanith, Huvoxaming maleats (35 © 300 mgdant), pavoxeting hydrochlonde (123 © 73

mgiwnt), Huoxeting hydrochloride (30 to 100 mg/unity, seiraline hydrochloride {25 10 200

mgiunit), amatriptviine edvochloride (10 10 200 mgfanit), desipraminge dmdi wde {1 o 300

mgfanity, norriptyline kvdrochioride (10 to 150 mpfunitl, duloxetine hydrochionde (2010 2140

mgfanitl, venlafioane bydrochloride {37.3 o 138 mgdunity, phonelzine sulfite (18 to 30 myfunit),

tupropion hydeochloride {200 o 400 mgfonit), or mittazapine (7.3 10 90 mgfunit). Thowe

chorably used ones datly.

formulations are p For a twice daily desing, the arsount of Kape
chennel ppener is preforably half the ameunt meluded in the once daily fornwlation and the

coformudsied deprossion treating drog is halt of the awmount specified,

#8388 The specificd tablet or capsale forraudations of Table 1 may include eo-fornulation

with #hvportension troating drag. Hypertension troating drogs that may be used inchude, tut awe

'Mi
.‘;

g

nod Himited to enalapel] maleate (2.3 to 48 mg/unity, captopril (2.5 to 180 myp/ondty, Heinopril (10
1o 40 mgfunit), bonzaepr] hydrochloride (10 to 8O mg/unit), quinuspal bydrochlonide {10 to 89
my‘unit), pevdopri! erbumine (4o ¥ mgfuait), ramipetd (1,25 1o 20 mgfunit), trandoleprd {1 © 8
mgfanitl, fosinopnt sodiem (10 to RO mghunit), moeaped hydrochloride {3 to 28 mghmit),
logartan potassium (23 10 200 myfunit), irbessvtan {75 1o 600 mp/unit), valssrtan {40 10 600
munit), candesarian eflexstil (4 1o 64 mgfunity olwesartan medoxarml (3 lo 88 myglandl,
telmisartsn (20 o 160 mgfemity, oprosartan mesylate {73 to 600 mpghunit), atgoolol (25 w0 200
mdonity, propranoio! vdrochlonde (180 fo 180 my/onit), metoproled frtrate, succinaio oy
fumarate {all 8t 25 1o 400 mghmity, nadolol (20t 160 melunit), betasalol hydrochloride {19 1o
48 mpfunitl, sccbutolol kydrochloride (200 w0 308 mghant), pindolol (5 10 20 mghumit),
bizoprolol fumarate {310 20 medfani}, nifediping (15 1o 108 mgdans), fal m‘iipine (254028
myg'unit), arnlodiptne besylate {15 16 20 n'lg.«-\"unét}, 11i€’<i§“(iif§)‘it e {10 & 40 mgfunit), niseldipme (10

o B0 mydenud, evazosin hydroehiorde (1 & meh), dosasonm masviate (4 o 16 mgfumt),
o 80 mgfenii g sein hydrochionide (1 to 20 mghumin), d wan mssyiate 4 o Fongfomt),

&2

P
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prazosin hydrochioride (2.5 & 10 mgdunity, or sifuzesin hydrochloride {10 to 28 mpfwmit). These
formulations are proforably used onee daily, Fora twice datdy dosing, the samount of Ky
formulationssre preforabiy wsed onee daily. Fora twice dady dodng, the smount of K
channed opener 1 preforably balf the srvount incheded in the onee daily formudation snd the

caformulated hypertension treating drug is haif of the amnunt specificd.

{82881 The spooiticst tablet or capsule formulations of Table 1 may tnchude co-formulation

seith a diarotiv to weat edema, Divvetios that may be ased molude, but are not lotisd io
amiloride hydrochioride {1 & 10 mg/unity, spironsisctone {1 to 100 mg/unit), amterene {25 to

200 rogfumty, bursctamde (0.5 to 4 wogfaait), forosenide (10 w0 160 mg/umity, cthacrynic acid or

sthacrynate sodivm {all at 10 o 30 mgfamit) tosemide (3 to 100 mphua, eidorthalidone {1l o

200 mgfunit), indapamide {1t S myfanit), hydrochlorothiaside (1010 180 mgdonit),

chlorathigade (38 1o 500 myfunit), bendrothansthizade {5 1o 23 woghunit), hydroflumethianide

{10 o 50 mgfuat), mythyelothiazide (1 o 3 mypfunit), or polythiazide (1 to 10 mpfunyt). These

formulations are proforably used ones daily. Fora twice daily dosing, the amont of K
channel opener 1s proforably half the ameunt meluded v the onee daily fernwlation and the

:\t@ﬁ}:;tﬁmim d dinretico s half of the amount specificd.

{2681 The specifiod tablet or capsale formulations of Table 1 may include co~toumulaiion
with a drug o treat inflammstion or pain. Drugs for treating inflammation or pain that may be
used tnclode, dut are not Houted fo aspivin {100 to 1000 mydoanitl), rarpsdol kydrochloride (38 10
130 myg/unit), gabapentin { 10 to SO0 mgunit), acotonunophon {100 & 1600 mglunity,
carbamazeping (100 © 400 mgfuut), thuproten (100 to 1600 mghmig), ketoprofen {12 10 200
mfunit, '{%izspmfen sodivm {100 to 608 mghunit), Thebiprofen sodim or Buwbiproton (hoth at 50
to 200 mgfunit), or combinabions of any of these with & steroind or aspirm, These formulations

ave preferably used onee datly, For a twice datly dosing, the amount of Ky channel opener is

g ; &

preferably half the amount included i the suce dally formulation and the cotormualated diuretic

is half of the amount speaified.
#8361 The specificd tablet or capsale forraudations of Table 1 may include eo-fornulation
with #dnug fo troat obosity associated comorbidities inchuds those specificd above Ry reating

1

wasion, vportension and odoma, or drugs o freat athoroseioross,

osteparthring, dise heriation, degeocration of kooes and hipy, breast, ondometeial, eorvical,

33
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colon, loukentia snd prostate cancers, hyperlipidomia, asthmalvosctive airway dixcaxe, gallstoney,
GERD, ohstruotive sloep apnow, obesity hypoventilation syndroime, recursent ventral o,

meastrid Tersglacity and wfertility.

§0263)  The specifisd tablst or capsuls formulations of Table 1 may inclode co-formulation
with ar snit-pevchotio drug the combination used o trost the peychotie contition snd to trost or
provent weight gain, dyshpdemia or impaired glocoss tolerance 1 the treated dividual,. Drogs
for freuting various psychotic conditions that niay be used inclnde, but sre ot Himited 1o, Hithium
o salt thereof (250 to 2500 mghuit), carbamazepine or wsalt thereof (30 1o 1200 myfanit),

o 200 mgfunit),

t.}».

salprouate, valproie acid, or divalproex (125 to 25304 mgfenity, lametnigine {12
i}im:zzapm {5 to 20 mghuat), clozapine (12,5 to 430 mgiudt), or nispenidone {025 o 4 mglamty,
These coformulations ave preforably intended for onee per day admimstration, Fora twice (‘ia.ii}-"

desing, the ampunt of K channs! opener iy preforably half the anount included o the ones

daily formudation and the coformudated &.i‘:iiiv{{ vehotie 1s half of the ameant specifiad.

§0263]  The specifisd ablst or capsuls formulations of Table 1 may inclode co-formulation
with a drog to treat oy provent ischemic or reperfusion injury. Deogs for troating or preventing
ischomie or reperfusion iyury thet may be used inelude, but 2 pot limited 1o low malecubar
witeht heparing (dultoparin, onoxapariy, sadroparin, thizaparin or denapetoid), ancrd,
pentoxifviiing, nimodipineg, Hunavizing, cheelen, tirilazsad, clomethiarole, sn AMPA sponist
(GYKE 33406, MBOX, YMUOK, zonsmpaned, ss*;?«?i&?{}?{l SY M 2081, salforel, Corpstay, UP-
101,606, dextrophan, doxtrovnethorphan, MESRUT, NPR 1302, omacomide, ACEA 1021,
OV ESIS2G, chiprodil ;*‘mpmd;} ubeluzole, naloyone, naltfomens etticoling, scetyl-lcamiting,
nifedipine, resveratrol, & nitrone devlvative, clopdogrel, dabigatram, prasugrel, woxaprodil,
ALY 24806, or Kiﬂk{wi?i%{}?%.

{0364 Provided are foomudations administered once or twice daily 1o an obesg or overweight
subject continunusly to result in a cironluting concatration of K chanuel opener sutficient o
fndoce weight loss. Woleht loss ocows by the preforential loss of body fit, Additiona] weight

foss can neour when the formulatinon is administerad I combanatitn witlt a reduced galorie dist

34
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{80288 Provided are formulstions of Kare channel oponors admiustersd as a single dosg o

an pbese, overweight or obestbv-prone subjeet thet resudt in the inhibition of fasting or glicose

stinuslated insudin seovetion for aboal 29 hours or for about 18 hours,

¢
ale dose o

Ry

»‘,

{88266]  Provided are formudations of Ko chaemed oponers administored sa 2 s

an obwese, overwelzht ov obesity-prans subject that result in the elevation of energy oxpenditars

forabout 24 howrs or tsrabout 1X bowrs,

W67 Provided are formmdations of Kars channel openors administered as g single dose i

an pbese, overweight o ehesityprone subject thet resalt i the slevation of bete oxudation of fat

for about 24 hoorgor forabout 18 howrs.
8268 Provided are formudsbions of Ky chanued opevners admipistored ag a singde dose in

an obosy, sverweight o obesttyeprone hyperphagie subject that result in the folibiton of

hyperphagia for about 24 hours or for about 18 howrs.

268 Provided are forpwlations administered once or twive daily {per 24 Beurs} to 2 subjont
continuousty resull i a ciroulating conventration of Kapechannel opener sufficient to induce
either betu-cell vest oy tmproved insulin sensitivity oy both. Such beta-coll rost and
ipprovements on insulin sensitivity can contribuie to effective treatment of type | tishetes, type
H diabetos and prediabetes. Sueh beta-coll rest and improvoments o insulin sensitivity can

coniribuie fo offective restoration of noveal glacose folemnee m type 1 diabetio and prediabetic

subioeis,

{B82781  The vanouws phurmaceutical Ko channsl opener formulations have g variety of

W

applivations, meluding, bl not imited o0 {1} treatment of obesityg (2) provention of weight gsm
i individuals whe e predisposed to obestly; (3} treatment of hyporinsulenda or
hyperinsulintsng (41 ireatment of hypoglveemial (3} treatment of hyporlipidarnis, (6} trontment
of type B diabetes, {7 preservation of pancreatic Tanction in type I diabetics; {8} reatmat of
metshelio syndrome (o syndreme X (9} provention of the travsition from prodisbetes to
(fii.abeii;?:‘sg {3 corvection of the defoots in Insuli secrotion and fusulin sensiiivity contributingio
predistieies und type 1 disbetes, (1) trestment of pelyoystic evary syndrome, (12} provention of

{schemic or reperfusion wypury, {131 weat weight g, dyslipidenda, or impairment of glucese

33
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toleranee in subjoots troated with antipsyehotiva drugs, (143 provent weight gain, dyslipidemis, o
unpairmeat of glugose wleraree osubjeets reated with antipsychotivs drogs and (15} trestment
of any discase where hyperhipidomia, bhyperiusoiemia, hypecinsubintsm, byperhipidomia,
hyperphagia orobesity sre contribyting factors o the severity or gsmgfi:ssiam of the disense,
ncluding but not Hinvited to, Prader- Wil Syndronie, Suith-Magents syndvome, Froelich’s
syrdrome, Coben syadmome, Sumiait Byndrome, Alstreny, Syndrome, Borjeson Syndrome,

Bardet-Biodl Syndrome, hyperlipoprotoinensia type L H, 1L and IV, and the ke,

BE7 o oone ombodimenty & Kgpechannel opener iy adiinistered to g overweight orohese
tndividust wa a solid oral dosage oace per 24 bours, optionally i combination with growth

hormone, t0 mdoce weight loss. I forthor embodiments, the individusl {a8) s net a type |

f/,
=
25
Lo

abetic, {b) 3 not g type I diabetie, {£) is npd experieneing chronte, recurrent of drag-indused
typoelvosmir, (d) dook not have netabolic syadrome, or () 5 not exporiencing malignant

LR i‘«ii}"‘(

a2y In one embodiment, 8 Kapechannel opooer i adeunistered to an overseeight or obese
wndivichas! sa @ solid oval dossge twice per 24 hours, optionally m combination with growth

horrone, 0 indoce sweight loss. This treatment can be the sole trestrment to indace weight loss

i further smbodiments, the overweight or obese individus! (a} dots not have an insulin sucreting
furpor, (b1 s pot suffering fom Poly Cystio Ovary Syndrorag, (0} 13 ot g type 1 dinbetic, (dy 88

ot 8 tvpe H dishotie, (o) does not have metabolic syadrame, (£} 1 oot experizacing chyonie
resurrent or drug-induced hypoglycentia, {g) has not been treated for schizophrerur with
haloperidol, or {h} is not experiencing malignant hyperionsion. In farther embodiments, the

X

gverweight or pbese adelescent (1) has not been disgnosed sa being type For type 1 dishets, (b}

s pot experizooing chronie, recwrreut or drageindaced }‘E.}-'p{_lgf.}-‘ﬁf:!‘}ﬁﬁ._‘v'm.‘ {£3 has not been

diggnosed g5 having motabolic syndrome.

8273 Insvothor onmbodiment, 8 K gre channe! opener is administerad fo sy overwsight or
obose individual as o solid oral dosage form theee times per 24 hours, ﬁpi‘ia‘}mii}f in combination
with growth hormens, to jnduce woight kes. This troatiaent can be the sole treatmient to induce
weieht loss, In further embodiments, the pvorwelaht o obese tnalividus! (8) doss not have an

tsahin-seorgting tumor, (b)Y 15 not sulfering from Poby Costio Dvary Syndeomg, (o) s nota type |

36
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%

dlabotic, {d) s not a type 1 dlabetie, (2} does not huve metabolie syndrome, or (1) s wo

experiencing chrowie, recurront of drug-induced hypoglycemia.

802741 Inoanothor cinbodiment, 8 Kae charaes! apener is sdmindstered fo an overweight or
obese adolescent s & solid oral dosage form thres Bmoes por 24 hours, optionally v combination

with growth hormone, t nduce w loss, This trostmcnt gan b the sole tregtment 1 induge

seerght Joms. In further embodiments, the sverweight or obese adoluseent s {a) s atype Lor type

1 diabetic, (b) ¥ not expevioncing chronie, recurrent or drogHindueced hypoglyenmia or {8) dooy

(‘)

not have metabolic syadreme.

{82751 In another prmbodimoent, v Bype chanvil oponer is admindsiered 25 & solid oral dosage

orm three times per 24 hours, optionally in combination with growth hormeong, to inducs waight

Gnpn,

asy o e overweight or obese adult who {8} is not stgltaneonsly receving glucagon injections,
trifodothyroxin or Rerosomide, (b s not being treated for schizophrenia with hadopenidol, or {0}

is not expoviencing malignant hypertonsion.

{00276 In another smbodiment, 8 Koepr charvel dponer iy sdministered to an pverwelght or
ohese individoal as o sobid oral dosage form Hur thmes per 24 hours, optionally in combination

with growth bormone, © induce weight losa,

P

27T Insvothor ombodiment, 8 K gre channe! opener is administerad fo sy overwsight or

oboese ndividual a3 a solls oval dosage form administered from one, two, three ar four times per
24 hours, optionally in commbmation with growth hormone, to indues weight foas at a datdy dese
of 30 0 275 mg. In g further exboditaent, the overweight or abose mdividual mdavidual {a)

not type §dinbetie, {b) is not tepe 11 diabetie, {0 1 pot suffering ohronie, requrvent or drag

wtiuced hypoglyeomia, or {d) dees not have mctaboelic syndrome,

=

{278 In gnother cmbodinwat, a Kgpp chanool openet is adimistored fo sn overwsight o

obese individual s a solid oval dosage form adininistered from one, two, three or foar Gmes per
24 howrs, optipnally in comnbimation with growth bormong, to nduce wight e at adatly dose
of 13060 375 mg. o further enbodiment, the gverweight or obese individual (e s not type d

digbetic, (b} s not type U dishetio, (0} 88 not suffering chwonie, reourrent or drug-induesd

hypoglveomia, or {d} docs not have metabolic syndrome:

37
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{88273 In another ambodiment, a Kore chanuel opensy is administered to an overweight or

ehasity prome tudividual ss e solid aral dosage form one, two, throe or four Himes por 24 hours,
optionally v combinstion with growth hormone, o mamian o woight loss, oy s preforable to
maintain weight in an obose individual once sorme welght foss has ocourred when the alternative
‘E‘

“a

v a Rotherensbodiment, the administered daily dose ot the Ko channed

s

15 1o fegsin w

opener ik 50 0 275 myg.

802861 In other sbodirmenty, & Kare charmel opener is adiminixiered as a solid oral dosage

formyto aw overweight, obese, or obestty prove inlividual, optionally in combination with growth

hormone, 1o {g) clovate energy oxpenditurs, (bt elovate bets oxidation of fat, ov {e) reduce

civpulating triglyeenide concentrations,

8281 Inother embodiments, a solid oral dosage of & K ope Channel oponer 18 administered

oua profonged basis oug indvidoal inneed thereof o induce the Joss of 23%, S0%, or 73% af

mitial body s

BOIRY In another smbediment, 2 solid oral dosage of 8 K opr chatnel oponer s suiminstared
eava prodonged basis toan ndividual in need thoreof, optionadly in combination with growth
hormone, © induce {8} the preforential loss of body fat or (b) the preforcntial loss of visceral

body .

W83 Inosddivonad embodimoenis, & solid orad dosage of & Ky channel opener is
administored on g prolonged basis ong, o or three Unies por 24 houry at daily doses of 30 ®
275 g to an individual, optionally in combination with growth hormens, to () indupe the loss
of 35%, 3096 ar 75% of tnitial bady fat, (b induce the prefercutial Yoss of body g, or {0} induge

the proforonital loss ot visveral fat,

U284 Ioosnother ombodiment, a solidorgl dosage of a Xy channe] opener (5 aduministorst
o an individual, optionally in combination with growih hormone, o induce the preferential loss

of body tat and o induce redustion in ciroulating wighyeorides.

802881 In another cmbodiment, a solid oral dosags of a Ko channed opessy 8 oo

adroinistered with growil hermnone.

AR
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{802887  In vet another smbodiment, a solid oral doeage of a Ky chsnnse! ppener is oo-
administered with growilt bormone and optionally ong or more of sibutraming, orhistat,

rimonabant, an appetile suppressant, an auti~doprossant, an anti-epileptic, 8 diurstie that s not

X

%
3

turossunde, # drug that induees weight toss by & mocharsn thit I distinet fom a Kgpp channgd
opener, ¢ drag that induces welght loas by & mochaniang that is distinet from a Kape channel
opener but s not metformin, furosemide or triiodothyrexin, or a drug that lewers blood prossurs,
to ngdnee weight loss andfor trond obesity sstooited comorbidities in an pverseeieht, obese, or
obestty wrone individual, In further smbodiments, the ovorweight, obese, or pbesity prone
individugl (1} s 8 type { dinbetic, (b} s nova type 1 diabetic, {2} is not suffering from chronde,

recurrent or drug-indheed hypoglhveemig, or {dy does not have metabolic syndrome.

{Be87] Inosnother embodiment a solid oral dosage of 8 Kype chanmel opener is co~
administered with growth hormone and eptionally ong or more of wn anti-doprossant, a drug that
fowers blood pressurs, u drog that ewers cholesterol, a drug that raises HESL, s anti-

taflarnroatory that is not e Cox-2 inhibiter, a drug thar lowers clronlating wiglyeerides, w an

Lot

~}

overweight, obese, or obesity prone individual o induce weight loss andfor treat obesity

micas, the pverweight, obase, or obwsity

associated comorbiditios. In further eniboadi YOS

iy

mdividual {a} is nod @ type 1 diabetie, (b s not g tvpe I diabetic, {0} 18 notsufforing from

chrovie, reourrent or drig-indueed vpoghyeomia, or {4} does not have metabolic syndrome.

o

{02881 In svother onsbodinont, o solid ovsl dosage of a Kape channel opener s cos

adntindstered with growth hormone and optionally oneor more ot a dug that lewers blond

prossgre, 8 drug that lowers cholosterol, a drug that raises HDL, an anti-inflnmatory that 3 aot

a Tox-4 inhibitor, a drug thet lewers ciroylating triglycerides, to maintain weight anddfor treat
ohestty assnciated comorbidities In an overwelght, shese, or obesity prone individaal, s il s
preforable to maintalnweight i arvobese tndividhie! ones some weight loss hus ooourred when
the altctoative i o regain weight, 1o further embodiments, the overwoight, obese, or obesity

prong individual (8 is nota type | dlabetie, (b) & not 2 type 1 diabetic, {8 1% not suffering from

chronie, récnerent ov drug-iduced hypoglveemia, or {dy does not have madabolic syndrome,

1.
{

{88 Inedditions! cmbodiments, & tablet formulation of & Kapechannsl opener s used to

adiminister 8 thevapeutically sffsctive dose of a K chinsncl opener to an obese, overwe
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APOTEX_EX1024 PGR2026-00034 Page 63



Atty, Dk No, BHSR3-001000US-0055361 8

obesity prone individual inneed thereof to frost pbesity, o {a) provide bote cell vest, (b) trout

type Loy type I dimboles, or {0) provent the oocurrence of dinboles,

823 Inadduions] ombodinents, o selid oral dosage Borm or ablet Hemelstivn vt a Kawe
channgd opener 18 co-administered with growth hommone and optionally one srmore of
Fhentorming o & dostvative thereof o an pbese adult or adeloscont to induce weaght loss andior
eat ohosiy and obosttyv-associated co-mortnditicn. o hether embodiments, a sohid oral dosage
forpror tabdet fornmwlation of & K chanast opener 8 co-administored with Fhenterntine ov g

deryvative, optionally i combination with growth hormone, theveof to an obese adnli or

adoloscont to trout motabobie syadrome In ¢ patient i need therent,

R2e1  In fuvthor ombodiments, a pharmeceutically acceptuble formulation of g Kape channel
pponer at doxes of 30 1o 275 mypfday 18 co-ndministered with growth hormone and optionally one
ovmore of Phonterming of a detivative thereolat dadly doses of 18 10 37.5 mg o an overweight
ov obese tnividus! to induce woight toss, to trost motabelis syndrome, or to induce weight foss
and treat ohestty-assogiated co-morkidities. In another combodimend, & tablet formulation 14 co-

sddnvinistered with growth hormone and optionatly oneor more of Phentermine o a darivative

thereof o teal wolabelic syndeome s patient,

BE2e2 hoosnother embodimentd, & guick dissolving formalation of a Ky channel openes
optionally in combdnation with growth bornwse, s used to provide 8 thevspeutically effve

dose 1o 9 patsnt in need thereof,

80293 In further cudbodiments, & Ko channel opener v sdounistores, optinnally in
combivation with growith hormine; onee por 24 Bours at doses oV 123 mg o 273 mg 10 an

overweight or obese individusl whe i not type I diabetic snd 15 ned betng trested for nighttime

{BeIng] In fusther embodimenis, 3 Ky channed oponer is formulated as s tablet or capsole for
vl adwministration. The tablet or espenls may beoco-formulated with metformin, In another
embodiment, 8 K chaned oponer is Bomudated ss arcoral sosponsion, and the oral suspensson

may be further encupulated in another smbediment,

&0
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{80298 In anothor embediment, a pharmacoutical salt of & Ko channsd oponey v formulated
asa tablel or capsude For oval administration, or as an oval susponsion or ag an orsl solution or ag
ary oral solution that is encapsulated. I the opener s dlazoxide, the salt, s proferably not a

sodium salt

{2981 In snother ombodiment & Kare channed oponsr s co-tormulated with
hydrochiorothiazide, chlorothiazide, cyclnthiaaide, benzthiazide, metvelothiazide,

bendrofhunethiszide, hydrofhuncthiiide, wichlormethivzide, or polythiszide inu

pharmaceuiical forrmdation suitable for oral administration,

{0287 Upon ssdmibtsivation of the formuplations provided horein o humans or saimals, some

or all of the following effects are abyerved: (1) the production of Lipoprotein lipase by

o

adipooyies i roduoed: £2) enhanced lipelysis by adipooyvies; (33 exprosson of fatty acid synthase
By adipooyies s redoced; (4) glveeraldehyvdes phosphate dehydrogenase activity of adipooyien s
reduced; {5} Httle or no now triglveeridos v yynthestzed snd stoved by adipoovies; {6} evhanced
exprisssion of By Advesergic Recopior (AR} an fmprovemest in the advenergic Rumetion i

acipoyies: (7} reduced plucose stimulated scoretion of nsulin by pavoreatic Beoplls: (8}

wed insulmemia (9 eobanced Mood glucose lovels; {18 increased exprossion of
Uneoupling Protoin | i adipooytos; {11) enhanced thermonenesis in white sid wown adipose
tisaneg {13 redoction of plasms tighveende concentrationg {13) deorease i circulating leptin

concentrations; {141 upepnlstion of eaulin recoptors; {18} enhanved ghicose uptake; {16}

3

roduced adipooyte hyperplasisg (17 reduced adipooyte E“*'*P*ﬁes;'*hv {18} reducod ratos of
conversion of proadipocytes fo adipooytes; {19} reduced rates of hyporphagia, (20} inoroased

protection of ONS, cardiae st other tssues from ischonuie or reperfusion injury, (21} improved

tnsabin somitivity, {28 elevated O8F insulin concentrations, 521} clevated x‘:‘is_‘cu}a‘img

enhancernont of bets-coll vest, andfor 37 norease in loan 'E‘mﬁ'y FTASS,

{2981 Threshold concenirations of the carrent invention inclopde those cimulating
concentrations of Kaope channel openers, optionally i combinstion with growth hovmone,
resulting trom the sdudnistration of the drug as an Ly, tormulation, sn mmediate rolease oral

formdation, o contrdiled release formdation, o transdermal formulation, o av mniranasal

&1
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fornmulation to un overvsight or obose individual which results in {13 measurable suppression of
fasting nsulin lovels, {2 suppression of fasting sl lovels by o feast 28% from the baseline
mgasurernent i the same wdpnadual priov o trestment wath & Kare channed openers, {33
supprression of fasting nsulin leveds by at least 30% frowm the baseling nwasuromst in the same

sndividpal prior 1 eatmont with Karp channel openers, {43 supprossion of Rsting hmadin levels

/

v at losst 409 frony the baseline measuremont in the seme individaal prior to trostment with a
Karp channel openers, {3} supprassion of fasting insubin levelo by of least 50% from the baseline
measurpment i the same individual prive to treatmest with Kope channel aponers, {(8)

=

suppression of tasting asohin lovels by af least 60% froro the baseling measnromend in the same

s
!

individual prior (o weatment with Kapp channclopeners, {73 suppression of fsting insulin fevelx

v at losst 709 frony the baseline measuremont in the seme tndividnal prior to trestment with

N

Kare vhannsl openers, (8} suppression of fasting insulis levele by at least R0% from the bascling

measurpmicat in the same individual prior o treatment with Kyep channed oponers, () loss of

weerght, {183 elovation of reating energy expenditure, or {11 elovation of the sxidution of fat or

>

fatty acids,

80295 Throshold effects of the cuvrent investion melude those circulating concentrations of
Karp channel openers resulting from the adoamstration of an 1y, formulation of the drug, or an
nunediate release oral formulation of the drug, or & controlled release formmlation of the dmg, or
a sustained rolease formudadion, or & trassdermial formuolation, ov an ranasyl formelation ofithe
drug to wobesity prone individus] which rosult tu (1) the Yoss of weight, and () th

maintvratce of weight.

posir Theeshold offecis of the curras fnvention inchude those circulating concsmtratinng of

iii',,.m.\ channed openers resulting from the admimstration of an Ly, formulaton of the deng, or am
mwnediate release oral formulation of the drug, or & contralled rolease tormulation of the doug, or

2 spstained release formmudation, ora transdermal ormudaton, o an fstramasal formuolation of the

drug to s prediabetic individual which result in prevention of the transition to diabetes.

803817 Theeshold effects of the current invention include those circuliating concemtratipns of
Koorr channel openers resulting from the sdovnistration of ar Ly, formulation of the drug, or an

irhinediate refoase dral formalanon of the dm& or a controlled refease formudation of the dn g, oF
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a sustained rolouse formulation, o o transdermal formulation, oy an intranssal formulation of the

drog o w individon] withdype | diabetes which result in bota coll sest

ey Themade of aotion by which wetght i maintained ov lost mosulting frow the
profonged admmusiration of Kapp channel openers 1o overweighs, obose or obesity prone
individusls as provided herein tncludes, dut is not limmtted o one or more of (1) suhanced onorgy
expenditure, (2} cobanced oxidation of fat and fatly acids, (31 the cobavcement of hipolysia in
adiposs tissue, {4) enhanced glucoss nptake by tiasues, onhinced insulin sensitivity, {53
improved beta adrenergio response, snd (681 increase in lean body mass, The mode ofacton by
which weight s muintaiged or lost resulting ftom the prelonged admivtstration of Ko channel

oponers ko obese or ooty vrone tndividuals as provided hovein raay also include the

supprossion of appetite

B33 Peolonged advnssivation of pharmacsuticad formplations of Kor channel openers o

3

overwetght or nbese humans or animals, optionally tn cormbination with growth hormone, resulis
1o substantial and sustsived weight losy Incloding some or all of the following offects: {1}
preferantial losaof body fat; {23 Ioss of greater than 258% of sl body fatmass; (31 loss of

-~
“(

preater than 30% of initial body fat mass; (4) loss of greater than 75% of inftial body fatmass;
{3} significant ineroass In rosting onorgy oxpenditure: (61 orouse in theoxidation of fat and
fatty acids (7)) reduction m blood prossure; {§) production of Hpoprotein lipsse by adipooyies

redhaced (93 onhanved i; shyaix by adipocyies; {101 exprossion of fatty seid synthase by

adipooytes i reduced (1) alyorraldehydes phosphas dohydrogonase aotivity of sdipooytes is

reduced; {123 lttde orno now triglyeerideys we syuthesized and stored by adipooytes; (13)

enbranced expression of By Adwnergic Beceptor (§:AR ) and an improvement n the adrenergic
function in adipovytes; (14} redused ghucose stimudated seorction of insulin by pangroatic B-
coiby (18 dooreased tmehinenug; {16} enhanced blood gluense iy 17} moreased sxprosston
of Uncoupling Protein 1 in adipooyies; (IR enduaced thermogenesis inwhite and brown adipose
tissaes {19 reduction of plesms trighveeride concentration: {20} decrease o ciroulating loptin

goncentrations; (21 wpregulation of insulin recoptors; (22) enbanced glucose uptake: (233
reduced adipooyie hyperplasia; (34 reduesd adipoeyie hypertrophy; {25 reduced ratey of
conversion of prosdipocytes 1o adipocytes; (26} reduced rates of hyporphagia; (7)Y the sequential

oss fisstof the metabolically toost sctive sdipose ssne {viscerall, followed by the Joss of less

£3
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metshelically active adipose tissug, (285 clevation of cireulating adiponectin conventrasions, (39}
clovghon of cordbrospingd Hnid insubin lovels; G0) endunced it iraalin e RNA s insniin

content, {31 enhanced motabolic sfficioney of insalin, or (32} increass in lean body mass.

v‘

B4 Prolonged administration of formudations of Kaw channet oponers, optionally m

combination with grewth hormone, o obesily prone humans or sravasls, including mdividualy

B

who bave gndergone various types of banatric seegery, resnlts in sustaned mamtenanes of
witeht includibg some or all of the following effectar {1) incroasad resting sadrgy exponditure;
{21 moresse i the oxidation of ol and fatty acids (3} reduction in blood pre {4}

production of Eigmpr@teéxi lipase by adipocytos 1s redueed; {51 enhanoad hymim 1§ by sdipooytes
{6Y exprossion of futty acid syishase by sdipoopios is redoced; (7Y ghveeraldehyde phosphate
dehydrogenase sctivity of adipocyies s reduced; {8 little or no new teighyeendes are syothesized
and stored by adipecyvics; (9} cabariced expression of iy Adtenergic Receptor (B:AR} and
improvement 1o the adrenevgic funcion o adipooyes; {1 reduced plocose stimulated sepretion
of wsrlin by pancreatic B-colls; (11} decreascd: insulingenia; {12} sahanved blood glucese levely;
{13} ingoreased oxprossion of Uncoopling Protesn 1 in sedipocvtes: {14) enhanced thermogenesis in
white snd brown adipose tissue; (13) reduction of phawna triglyeoride concentration; {18}
deerensed ciroulating loptin concentiation: (17} up-regilation of nsudin reeeptovs; (18 enhanced
ghucose upteke; {191 reduced sdipoeyte hyperplasis (20) roduced adipoeyte hyperteophy 21
rodnced rates of conversion of proadipocyies o sdipoovies: and (22} reduced rates of
hyperphagis, (235 clevated cyonlating adiponectin conveniration, (24} slevated covelnospingl
fluad fnsudin lovels, (23) cnhancad tglet insulin mRMNA and snsulin contont, or {26} enhsnped

medabolic effiviency of nsulin,

R Immediate or profonged sdministration of formudations of Ky channel openses,
apticaaily 1 combinytion with growth hormone, © pradiabetic or type | dishetic humans oy
snimals resulis inthe prevention of beta cell fitlure, ymproved glycentic contrel, and provention

of the transition from prediabetes o dishetex incinding some or all of the following offests: (1)

HCTORse 1 rosting engrgy expindifure; {2) increase iy the oxidation of Tatand falty sl
reduction in Mood prossere; (4} produciion of Bpoprotein Bpuse by adipoeyies is reduced; (5
enhanend Hpolysis by adipocvtes; {6} exprossion of fatty schd synthase by adipocytos s reduted;

{7y glyeceraddehyde phosphate dehydrogonase setivity of adipooyies is veduced; (8) il or no

&4
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ot g

new iglycerides are synthesized and stoved by adipooyies; (9) enhancsd expression of s

Ay

e

enerpie Recepior (8 ARY and an tnprovenient i the adrenergie funetion i adipogyies; (18}
reducsd glecose stimudeted scorction of insulin by panereatic Beeellsy {11} decreased

tnsulinentia; (12} enbanced blood glucoss lovels (13) increased expression of Uncoupling

Protein T adipoeytes; {14) enhanced thermogenesiy i white and Brown adipose tissue; (15
reduction of plasma wiglyeoride conceniration; (16 deorcasad girondating leptin concentestions,
{17} up-regadation of nsulin reooprors; (18} enhanced glacose uptake; {19) reduged sdipooyte
hyperplasiag (20) veducnd adipoeyts hypertroptive (21) veducnd ratex of converstonof
proadipocyvies to adipooytes; {22) reduced rates of hyperphagia, (23) clevated cirenlating

adipopectin coneontrations, {24} clovated corclwospingl Seid ienliv lovels, (25} cuhgaced iadet

msubn mRNA and insulin content, or (26) cahanoed metabolic efficieney of msulin

803867 Inunediate or prolonged adminiztration of Rrmudations of Kape chunnol openets,
optionally v combination with growth hormoene, 1o bumans or animals that are ab visk for
mynosrdial infarct, or stroke or vndergoing a surgioal procodure that rostores Mood flow to heat
or brain rosults in ynproved thevapeutic outcomes post-surgically, or following the ogcumence of
myecardial mfarct oy stroke by improving the survivsl of tissue atter Wood Row iy rostored,

reduced stunning of fssng, and altoring the nattwe of the inflammaiory responses,

08387 Pharmscoutical formplations as provided herein are designed o be nsed inthe

troatonent of obesity, hyperhipidomia, ypertension, woight maintenancs, tvpe { diabetex,

%

pregighetes, type 1 diabetey, or any condition where weight Ioss, reduction in civenlsting
wdes or beta codl vest contributes to thurapontic outeomes provide for a range of criival

iriglyoesic
changes in phernwcodynamic and phamscokivetic rosponses to adininistered doses of Ko
channsd opences, optionally in combination with growth hormone, which changes nclude one or
more of the Tollpwing: (1) extending the phanmacodynanic eifoct of an sdministered dose to
grester thar 24 howrs as messured by the suppression of isulin secvetion, (2} providing for

'

substantial uptake of the sctive pharmacsutioal ngrediont 1n the smull tutestine, (3) providing for

sabstantis! nptake of the aetive pharmaceutical inprediont in the large intostine, (4 result in

fowered ey versus cuvrent orad suspenston o capsude prodigits forthe same adounistered dose

of gotive phavmacoutical ingredienst, {5} provide e circulating concontrations of unbound active

pharmacamical ingrediznt sbove threshold concentrations for 24 or wore houes frotg a single

H3
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<

administered dose, sud (6} provide for nuwe consistent doeg steorption by weated maividuals as

gorapared to oxistiy g capsule formumlations,

{80388 Pharmscoutival cotormulations of the onrrent Invention designed © treata range of
conditions m humas and antmals inchide the combmation of Kare chunnel openers with growth
hormone snd optionally one or move off (1) 8 diwretie, {21 & drog that lowers bleod prossure, (3}
a drug that supprosses appetite, (4} & cannabivold receptor antagonist, (5} & drug thet suppresses
that action of gastrie Hpssex, {8 any drog et is used o induce weight foss, {Tra drag that
fowers choleaterol, (8) & drug that lowers LDL bound chelesteral, {9} & drug that improves
insubin sepstivity, {10) o drug that improves glueoss atilization or uptshe, {1 a drog thae

roduces moidencs of stheresclerotic plague, (12} & drug that reduces infarmmation, {(13) o drug

that is andideprossant, {14y u drug that i3 an anti-epileptic, or {13} a drug that 18 an anti-psvehotie.

X

BE3 Treatnent of navans or animsals of the corrent iveniion waing pharmaceptival
fornmulations of Kipe channed oponars, optionally i combmation with growth hovmeng, resalt in
reduced mcidenee of advorse side effects Incloding but not Hmited to edema, Huid retention,
reduced ratos of exoretion of sodivm, chlpride, and wric soid, byperglyveemis, kotoacidoss,
nRnseR, voroiting, dyspepsia, Hong and headaches, These reductions in frequency of adverse side
effects are ychioved by {1} intfiating doxing of individualy at subtherapentic doses and in & step
wise manner nereasing the dose datby wistil the ih_.@,x‘apemi;: dose iy achieved where the mumber of
dayy pvor which the step up in dose i effected 2 to 189, (3 use of the lowest sffective dose o
achieve the destred thempeutic effect, (3) nse of & pharmaveutical formulation that delays releass
of aotive witl gasiric transit 3 complote, (4) wse of @ pharmscautical formulation that delays

(..,

redonge of aitive until gasteic trarslt I8 complets, {8y a pharmacentical forowlation that

resulis in lower circulating peak drug lovels as mmgmx‘eﬁi o an immediate release oral suspension

oy capsule formilation for the same admmistorsd dose, s {6} optimizing the Bnung of

sdmndsiration of dose within the day and relative to meals.

{316 Treatroent of patients suffering from Prader-Wilhi Syndrome, Smith- ‘\‘f&,,, SRS
syndrome, Froclich's syadroms, Cohen syndrome, Swnnmit Syadroms, Alstrom, S}"ﬁﬁi‘m‘ﬂ@;
Borjeson Syndrome, Bardel-Bied! Syndrome, and hyperlipoproteinensda type L 1L B and B

ad

with the current invention psing pharmacsutical formulations of Ky chanmel apener

Hh
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oytionally i comiunation with growth omume, reselt i some o all of the bllewing

therapentic outcomes: (1) weight loss, (2) redueed satps of weight gaivg (3) inhibition of

Fa

hyperphagia, (4 redused ingidence of impatred glucose tolerance, prediabetes or diabetes, {3)

rediced incidence of congestive hesnt failure, (87 reduced hypertension, and {7} reduced rates of

all caune mortshity.

#8311 Treatment of predigbetio subjects with the current tnvention using pharmucontical
fornmutations of Kare channel openers, optionally o combination with growth hormong, resultin

™~

cane o sl of the follewing thorapoutic outcomes: {1 woelght loss, (2) restoration of noraal

emiu cose toleranes, {3) delayed ratex of progression © dishetey, (4) reduced bypertension, and {8}

roduoed vates of all canse mortalily,

B3I Troatmont of dishetic subfeets with the curront fnvention using phermiacontical
formudations of By channel opensss, optionaily g combination with growth hovmone, result in

some or all ot the follewing therapentic putcomes: {1} woight loss, (2} restoration of normal

glucose tolerance, {33 dolayved rates of progression of diabetes, (4 improvements in glacose

tolerance, (3} reduced hypertension, and {6) veduend rates of all camuse mortality.

#8313 Co-admunistration of drugs with formulations of Kare channel openers in the
troatoent of diseases of overweight, obese or ohesity prone huwman and sninsad subjocts volves
the co-administration of a pharmacsutioally aoceptable formudation of Kopy chanvel oponers with
an seeeptsble Bvmulstion of growth hormone and optionally one or move of (1) Stbutvaming,
{23 orhistat, {3 Rimonabant, (41 3 drag that 1 an appetite suppressant, (31 any drog nsed o
fndooe werght loss in an obese or overweight individaal, (6 @ aon-thisaxde divvatic, (7} o drag
that lowess cholestornl, (8} a drug that radses HIBL cholesternl, (8) & drog that Jowers LDL
cholosterol, {10} a drug that owers Bood pressure, {11 aodrug that is an anti-depressant, {1} a

-

drug that umproves msulin sensttivity, (13} & deug thet fogproves glusose uitlisation and pptake

{14} u drug that i3 un anti-eptieptic, {13} a drug that is ap anti-infanematory, or {16} & doug that

lwers oirculating nighyoerides,
IS4 Co-administration of drugs with forulstions of B channel openers in the
88314 Co-adiministration of drugs with formudations of Kape channel o 1 the

ireatment or provention of weight gadn, dyslipidenus, or impaired ghaosg tolorange o subjosts

tronted with antipsvehotios divgs invelve the co-administration of a pharmdceutivally acougita

&7
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fornutation of Kome channel openers with growth hormone sid optionally one oy more of sn
accepiable fornulation off Tithium, carbamnzepine, valproie avid and divelproes, and

noratly classified as monoavine oxidase inhilators including

&

lamolriging, antidepressants ger
{socarboxazid, phenelzine sulfine and tmnyloyproming sulfate, micyelic antidepressanty including
doxepin, clomipranane, amitnptyling, maproiling, desiproming, noviryptyling, desiprarsine,
dexapi, rhaipranng, imipranune sd protrvpivime, iracyelic atidepressants mehuling
ransenin, mivtazapine, maprotiline, oxaprotiing, deleguaming, lovopretiine, influcarbing,
setiptiling, lortalaline, avipramine, aptazapine maleate and pirlindole, and nugjor tranguilizers snd
atypical antipsychotios moluding paloproxidol, perphonazine, thipridazine, vsperidone,

clozaping, olansapine and cidorpromazine.

{80318 T one embodiment, & K e channel opover, optiosally in combination with growth
hormene, 1 adiminixtered o an overweight v abese individual as an orgl SEE.SpGﬂSi*Bm o AR
imvnediate release capsule or tablet or i conirolled refease formalation iransdermal

formuiation or an intranesst formulation W veach and rosintain the threshold conpentration

roguired 10 measursbly roduce fasting fusulin fovels for a prolonged poried. Preforably the Kap
channel opener formulation voduess fasting insulm lovels by st least 20%;, more profersidy by at

feast 30%, more preforably '?;3'3{ at loast by 40%, mnre preferably by at loast S8%, more prpforably

by st lopst by 6% more preforably by at Ioast by 70%, and more proforably by at loast S,

Fasting insulin levels are ¢ 'ﬁ.’ss:ﬁm}i}s' megsnrod using the glacose tolerancs test (OGTTY |

=

chipose. Initial glocose levels are determined

b,
b

overmght fasd, a patient ingesty u known amount of
by mossuring pre-test glocose levels (n blood and uring. Blood insulin fevels are mpoasured by o
blood is draw every hour after the glucose s comumed for ap fo e bours, In o fasting
slacose assay individualy with plasn glucose velues greater than 200 mg/dl at 2 hours posts

glacose load indicate an fmpaired glucose tolerance:

@ 3

LR In suether ombodiment, & Kagp chastel oponer, optionally in combination with
growth hormone, ix sdministered to an overweight or nbose individual as an wral suspension, o
an inenediate releasd capsnle ortaliet or w controlled release forrmulation or 8 transdomnal
formulation or an intravasal foromlation 1o soach and maistain the threshold conveniration

rogoired o nxduce wepht loss for ¢ prolonged periad.
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{88317 In anotheor ambodiment, a Kore channel opener, optionally in combination with
crowth hormone, Is sdministored to an overweight or obese iidividual g3 an ol suspension, or
ar imonediaie release capsale or tublet or 8 controtled redease formudation or @ transdermal
tormulation or su mtranssal formulation o reach aid rmaintain the threshold concentration

reguired fo olevate rosting enorgy oapenditure for e prolonged period.

{8318 In snother embodiment, 8 Ky channel opener, optionally in combination with
growth hormone, ix sdaninistored to an overweight of obese individual as an oral suspension, o
an invnediste refease capsnle or tabiet or 8 controllod velease formulation or 8 transdonmal
formulation or gt mtranssal formuelanon © roach and maintam the thrashold concontration

roguired 1o olovale it and Sty soid oxidstion for g prolonged periad.

{319y In gnether ombodinwn, & Kyyp chiennel openey, opticnstly in combination with
growih bormone, i3 administored to au obasity prone todividual ag an oral suspension, vran
unmediate relogse capsule o tablot or a controlicd reloase ronlation vr ¢ transdermal
formualation or an intarasal formmlation 1o seach and medntain the threshold conveniration

required o induce weight loss for ¢ prolonged peried.

BRIGE Insvothor conboditaent, @ K chanvel opener, opticasily in combination with
growih hormons, is administeored 0 an obesity prone individual as an oral susponsion, ovan
ivnediate relogsy capsule or tablotar @ controlied rolease foromudstion or & travadormsd
formulation or ao ittvanasal formulation o rogehoand madntain the threshald concenirstion

reguined o maintain weight for g prolonged peried.

BR324 In avother smbodiment, & By chanvel spence, optionadly in combination with
growth hormoeng, s administored w0 an overweght or obese individhal as an oral suspeonsion, or
an wonediate releaze vapaule or tablet or @ controlled release formalation or e ransdermal
fornmulation or an intranasal fornlation to vesch and miaintain a drug concentyation above the

threshold concentration regaired fo nduce wetght foss for a prolooged period,

~¥

1083221 In anothor sibodiment, & Ky channel opener, opbonally in contbination with

growth hormong, 15 administored 0 an overwoight or obese indivichad as san oral sosponsion, of

an wmediat velvase capsude or tablet or a contralled relorse formulation or 2 trevsdormsd
af
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formutation or an intranasal Rmniation for @ prolonged period of Hime to veduce bady fat b

:uu.

rove than 25%, more proferably by ab loest S0%, and more profersbly by at least T3%

{80323 Inanothor vnbodiment, & Ko channel opener, optionally i combination with
growtl hormone, 1§ administered 1 an overwoight or obese individual &y sy oral suspeasion, or
an inmediate relsase capsule ar tablet or a controdled release formulatinn or a travsdormst
formulation or an mivanasal frnsulation fora prolonged period of tme to proferentially reduee

viscerad fat dopesit

883241 In another ambodiment, a Kore channel opener, optionally in combination with
crowth hormone, Is sdministored to an overweight or obese iidividual g3 an ol suspension, or
an immediate release capsule or tablet or & controdled release fornmilation ora transdoral
formulation o an miranssal formulation for # prefonged petiod of e reduce viscoral Ba

dopots and other faf deposits.

{88328 {r anothey smbodiment, & Ko channel oponer, optipnally in combination with
growth hormaae, ix sdministered 10 2 nermcisnlenie everaeight or obese mdividual as an ol
spspersion, or sn immediate release capsule o tablet or a controlied relesse formulation ara
travadormat formalation or s intrungsal fommulation o rwach sud maintain ¢ drug concontration

ahove the threshold concentration roguired o ndnce weight Joss for g prolonged poriod.

B3261 Ioognodhay embodimend, # Ky charmel opener, optionally in combination with
growth hormone, i sdainistered 1o # prediabetic individual as an oral suspension, or an
unmediate relogse capsule o tablot or a controlicd reloase ronlation vr ¢ transdermal
formmdation or ay intranasal formalation o reach and mudntain a drag concontration above the

throshold vonventration required to provent the transition to diabeies Tor a rolonged pertad.

»ux

{327 In gnother ombodinwn, & Kypp chiennel openey, opticnstly in combination with

2%

growih hormong, is administored 0 a type U disbete individusl ag an oval susponsion, or an
ivnediate relogsy capsule or tablotar @ controlied rolease foromudstion or & travadormsd
formulation or av infranasal formnlation jo reach and maintain @ drog concenitation above the

threshold concentration required to lnsuce beta ool rest for & prolonged peried.

Th
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{BO328]  In anothor eombodiment, a single dose of @ pharmuceutivally aconptable foranulation of
a Kapp chapnielopener, optionslly ncombination seith growah hooreone, s admidsiersd do an
individial in need thereaf that resndts in chroudating concentration of active drug sufficient lo

Sirnssh the seoratton of sl for 24 or rore hours

#8328 In snother embodiment, a pharmsceutivally acceptable fornwlation of & Kyp channel
opener, optionally iy combination with groveth bormone, s administersd ovey 8 prolonged basis
to an individual in aced thercof no move than soce por 24 Jours that roselis i eivoulating

concentraiion of aotive drug sufficient to dimunish the seoretion of tnsuln on @ continuons dasis,

{08338 In anothor srabodiment, & single dose of & pharmaceutically accepiable formulation of
# Kagre channel opener, optionally in combunation with growth hormons, is administerad o an
fndividus! inneed therco! that resudty tx otroulating concentration of sctive drug sulficient o

clevate pon-eaterifiod futdy acids m cureplation for 24 or more hours,

{88331 Insnother embodiment, & pharmaccutieally acceptable formudation of 8 Kare channed
oyner, optionally in combination with grewth hormone, {8 administorod ever a profonged basts
to an ndividual in need thereef ne more than once por 24 hoprs that rosults i eirondating

coneontiation of active doug sufficiont to elevete sonoxterified fatty soids v circnlation ooy

853321 Inoanother embodiment, d siagle dose of & pharsacentically seveptabie foomulation of
& Kiyre channel opener, optionslly i combination with growth botmone, is sdministered to an

mdividual inaced thereot that rosults tn circudating congontration of active drug sufficiontin

tread hypoghvesma i clvculation for 24 or morg hours,
{00333 In another embodiment, & pharmacoutically scceptabie formudation of 3 Kare channel

opener, optionatly in combination with growth hormone, & administeved over & prolonged bass
i any individual iy noed thercot no wove than onee per 24 hours that resolts in circudating

copoentration of setive drug sufficiont fo treat hyvpoghyommia on e comtinuous basis,

B34 In another ambodiment, a8 plirmacsutically scceptable formulation of 8 Kaw chunns!

operer, optionally o combination with growth hormone, 5 adomnistered over a prolonged basis

71
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toan individual in ased therso! no morve than ooce per 24 hours that reselts i eiroulating

bt loss on g continuans basis,

congcontraionof setive drug suffivient o doce we

803338 In anothor sinbediment, s pharmaceutically accoptable Bemudation of g Ky channd

eder

opener, optisnally tcombination with growth hoarmene, 8 admigistered over @ prodonged basgs

toan fndividual i noed thereo! nn wors than once poy 24 hours that results o circulating
concentration of active drug suffivient o mainids weight on @ confinuous basis, as it
jeig

the alterngiive 1s o rogain weight

forable ® maintain weight i an obose mdividaad once some waigl Toss has oocurred when

)w

{08336]  In anothor srbodiment, & pharmascentically accoptable foomudation of & K channel

5

pener, optionally in combination with growth hormone, s administered over @ prolonged bas

X

o an inghividual onced tioreot oo move than once pov 24 hours that resulty v cuculating

coticentration of active divg suffivient to redues civendating trighresnde tovely oo 8 continous

brasis,

BO337F Do another sobodiment, » single dogenfa pf&z:aimmﬁeu.tis:aﬂiv accoptable formulation of
a Kagr cheamel opener, optionslly i combination with growth horroone, s sdmidsiersd fo an
individhas! 1 need therco! that rosndts i ciroulating concentrution of sctive drug sutficient o

roduce or provend ischemic or reporfosion fnjury v circulaiion for 24 or morve howrs,

{53381 Inoanother embodiment, @ pharmseeutivally acceptable formmulation of 8 K channel
opeber, optionally i conbination with growth hommone, is administered over 8 prolonged basis
to sn individual in need thereo! no more than oree per 24 hours thet rosulis in ctrpulating
concontration of active drug sefficiest reduce or provent ischemic or reporfusion fnjune o &

continuons baxis,

{338 Iy gnother ombodiment, the adverss offcots of Troguent trpatnins with a Ky charmsd
opencr, optinnally in combination with prowth bormone, s reduced using g phammaceutically
aceoptable formudation of diazoxide oy its dertvatives that iy sdministered to an individual in
meed thereof on g datly basis in which the frst dose 18 known i be subtherapeutic and dally dose

i snbsequently tnorcased stepwise until the therapeutio duse s reached.
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{80348 In anothor cmnbodiment, the adverse sffcots of froguent trostiment with a ¥ or channed
epeier; optionatly in combination with growth homone, &5 reducad using & phermacentically
acceptuble formulation of 2 Ko channed opener that 18 administered o an individial i need
thereof on o daily basts i whuch the acuve wmgrediont 18 not redeased from the fernulation unsil

SASING transit 1s complote

{#8341]  In snother embodiment, the adverse eifects of fregquent reatment with & K opp channel
opeber, optionally in conbination with growth hommone, i reduced psing 2 pharmaceutically
agceptable formulation of a Ky chaoned opener thet is sdpdnistered toan individual in need
thoreoton & datly basts vy which the sotive ngrediont 18 not relossed frony the franlation uotid

gasteie trangt i compiste

U342 Ioosnother ombodiment, the advarss offocts of Troguent treatntad with a Ky chanusd
opener, optionally 1 cormbanation with growth bornsone, & reduced using a phavmacsutically
acoeptable fornulation of &8 K chanuel opensr, optionally n combinatinn with growth
hormone, that iy administered to anvmdividual 1 nesd thersot on o daly basis 1o which the

masimum circulating concontration of active ingrediont is lowsr than what would be voulized by

ihe administration of the same dose wing an ol suspension or capuule formudation.

IR In suother embodinent, the adverse offoots of fregquent treatmeant with & Koy charmel
opener, optionally i combination with growth hommone, 8 reduced asing a phavmacsutically
accoptable formulation ofa Ko channed opener, optionally i combination with grawth
hormene, that iy administered to an mdisidual 1 nesd thereof on o daly basis o which the frst
dose ty knowa & be subtherapeutie and datly dose 15 subsequently incrcased stopwise wattl the
therapeutic dose 18 reached, the active ingrediont s not veloased from the formulation wngd
gastrio trausit is complote and e witich the maximun streulating concontrstion of sclive

mgrediont is fower tha what would be voalized by theadmirisivation of the same dose aring sn

oeal suspension o capsule formulation.

N e

{344 in another ombodiment, the adverse offvots of froguent troatment with g Ko
chavel opener, optionally in combination with growih hormone, s reduced using a
pharmaceutically sceeptable formulation of & Ky channet opener, optionally In combination

with prowth hetmone, that s administered o an overwidght or chese individua! in need thereed

73
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o & daily basis i which the first dose is boown 0 b subtherapontic snd datly dose s
sabsequently inercased stepseise soti] the therspoutic dosd s reached, the active ingrediont i aot

i

reloasod from the forpwdation untd gestrie fravsst 8 conplete, in which the maximun olroudating

conoentration of active ingredient is lowar than whiat wonld be realized by the administrstion of

the same dosg s;zsing anvoral suspension or capsule formulation, and in which the mexinum dose
,-"i

v oss than 208 mgfvgdday.

80348 o anothor umbodiment, the advense effeos of freguent trostiment with a Ko channel
operer, optionally i combination with growth hormone, & reduced wsing 2 pharacentically

scceptuble ormulstion of @ Kaw channel opener, optivnally in combination with growty

ght ovobese ndividual npeed thereof on & daily

hormone, that i sdoimistered {o an gverwe
basis i which the first dose ts koown to be sabtherapsutio and daily dose ts subsequently
meressod stepwine undil the therapeutic doss i resched, the gotive ingredicnt i not reloased from
the formuplation poll gasivio ranstt 1s complete, i which the maxtmam cireslating concuntration
of sctive ingrediont {s lower than what would be realized by the adasinistration of the same dose
nsing an oral Sespension or capsale formalshon, and in which the wanmum dose s fess than

F75 mghadday.

803467 o anothor smbodiment, the trestiment of an overweight or obese individual is
optimized for weight loss by administration of a pharmaceutically scceptable Sormulation of s
Karp channst opener, optionally 1o combimation with growth hormone, once por 24 hours in
which the release of the gotive mgrediont from the formulation has besn modified to provide noar

zevo order solease forat Jeass 12 houss,

{83471 In another ombodiment, the troatment of an ovesweight or obese individual is
optimized for weight loss by administration of 8 pharmuceutically accoptable formulstion of g
Koare channel operer, epi;immiiy in conthination with growth hormong, once per 24 honrs in
which the welease of the sctive ingredient from the formulation has besn modified to provide nuar

Foro order rolease for et least 18 hooss

FHIRERY In suother ombodinend, the treatmag of sivoverweight or ohese mdividual is

optimized for weight loss by adovinistrstion of a pharmacsutically acceptable formudation of' g

Koo channel opener, optionally i combingtion with grewth hormane, saee per 24 howes in

74
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N N

which the relesse of the active fogrediont from the Rwomdation hes bwen moditied o provvide a

risirtg drug conciniration in circnlation for at least 12 howrs

144 In annther ecmbodiment, the treatmentt of v overweight or ebese individual s

yroes

3 0

optimized for welght loss by administration of o pharmacentically sccoptable fosmulation of a

K channe! ppener, optionatly in combination with growih hormmone, onee por 24 hours i
which the io}mm, of the active ingrediont from the fornmaation has boen rodified to provide ¢

rising drug concentration v circulation for at loast 18 hourx,

~

{80358 In anothor gnbodiment, the trostiment of an overweight or obese individual is

3
%
N

eptimized for weight foss by adminisivation of ¢ pharmaceutically accoptable Sormulstion of &
Kavp channe! opener, optionally in combination with growtly hormene, onve por 24 hours in
wieh the release of the gotive wgrediont ony the fortaulation hag boen rodition to mateh the

pattery of basal tnsulin seeretion.

{88381} {n another smbodiment, the freguency of adverse effects apon reatment with 8 Baw

N

chanuel opoeer ¥ reduced using & phermaccutically avceptable formulation of 8 Kape channel

3

operer, optionally o combination with growth hormone, thet 8 adomnistered to an obesity prong

T

sndividust i need thereof on g dadly basts in which the first dose s knowa to be subtherapaytic

anst datly dose 1s snbsequently increasod stopwise nntil the therapeutic dose 1s reached, the sotive
ingrodiont iy not relosxed from the fRrnalation watil gestric transit s conplete, 1 which the

sinam circplating eonpenttation of sotive ingrediont is fower than what would be vealized by
the advmnistration of the same dose psing an oral suspension or capsule formulation, aud in

sefvich the mysimum dose {8 less than 2.5 mpkedday:

{8353 In snothor embodiment, the fregueney of sdverse effects npon freatment with s Kaw
channe] oponer, optionally i conbination with growth bormone, s redueed using &
rarmacsutically acceptable formulation of ¢ Kape chunnst opencr, optionaily in combination
with growth hormene, that i3 administored to an obesity prove mdividual in need thereafon a

3.

datly basis in which the fivst dose 13 known to be subthorapeutico and daily dose i subsegquontly

inergased stopwise until the therapontic dose is reachod, the active mgredient 18 not released from

)

the fornmslation uatl gastnic travsit i complete, I which the magimen eirsdating concentration

of aotive ingredicnt s bower than what would be roalized by the sdmindstrstion of the same doss

73
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using ap ol suspension ot capauke formudation, sad iy wiich the maxtmum dose s loss than

g P n“...(}\’;‘tu,, §)\_\‘>

§{§i}‘3§;%§ in another embediment, the trostment of an cbesity prong sbividus! ix optimized for

By i~

eht salntonance by administration of & pharmaceutically scceptable formdation of a K

channe! opener, optionally tn combination with growth hormone, ence por 24 houry m which the

release of the setive wgrediont from the fornmslation has boen roodified to provvide newr zevo

ovder relodse for st lsast 12 hours,

{68384} In unother crabodiment, the reatment of an obestty prone ndividual is optinsized for
ecight matntenancee by admirtistration of a pharmacoutivally acceptable formaulation of a Ky
chawned opener, optionatly in combination with growth hormene, oange per 24 hours in which the
gase of the gettve ingrediont from the formulation has bosn rodificd to provide near zive

ovdes release for at loast IX hours

{88388 In snother embodiment, the treatment of an obesity prove individual & optimieed for
veight msintenancs by adndrdstration of a phamuscentivally actiprable formulaticn of s Kgw
channe! epener, optionadly in combination with growth hormone, onge per 24 hoors in which the
releasenf the sotive mgredient from the formudation has doon modified to provide & nising drag

concewitation iy oireylation foral feast 12 bours.,

3861 Iognodhey embodimend, the treatma of e obesity prone mdividual 18 optimized for
witeht musintenancs by sdministration of & pharowecutically accepiable formulation of a K
channel opener, optionally i combination with grewth hormone, onoe per 24 houes in which the
refoase of the active ingrediont from the formulation has been modified to provide o visng drug

noetration in cirgydation for st foast 18 hours

387 Io shother ombodineent, the treatnizag of e obesity prone indwvidual 5 optimitzed for

weipht waintenance by administraiion of ¢ phanmaceutically sceoptable formulation of a K

channel opener, optionally i contbination with growth hormone, once per 24 hows inwhich the

refease of the active ngrediont from the fornralation hes been moadified o roateh the pattern of

hasal sulin seoretion.
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803581 In another embodiment, a pharmacsutically steeptabie fon

<

vnubation of & Kaow channed
opener, optionally wocombingtion with growth homone, §s go-adnmmstoresd with sibutramine to

an overweight or obese mdividus! fo indues weight loss.

B398 In another embodiment, @ pharmacentivally acceptable formulation of a K channel
poner, optionally in combmation with growth hormong, v co-adminisiored with arlistat fo an

overweight or obese individues] to induce weght foss,

BE360  Ioosnothor embodimend, & pharmgcoutically accopiable formalation of & Ky channed
opener, optionally i conttination with growth lwrmme, & co-admnistored with vimonabant o

an overweight or obese individheal sy induce weight foss.

HH361 In another ambodiment, 8 pharnmcentically seceptable formulation of g Ky channel
] AN
opengr, aptivnatly v combination with growth hormone, 18 co-administered with an appetite

supprressant toan everweight or nbese fndividual to nduce weight less,

{362} In snother embodiment, & pharmsceutizally accoptable formulation of & Kge chanued
opencr, optionally I combanation with growth bormsone, & co-administered with an anii-

dopressant i su overwsight ov vhese individual to induce weight loss.

n another ambodiment, # plarmacsutically soceptable formulation of 8 Kaw chunns!

operer, optionally o combination with growth hormone, &5 co-admmmstered with anti-opileptic to

an overweight or shese mdividual to tnducs weight loas

jER3ed]  In svothor ombodiment, 8 pharmsceutivally accoptable formulation of & B e channel
pener, optionally in combination with growtls hormone, w oo-siministared with & non-thiszide

draretic o an overweight or obose individual o nduce wa

{88388 In another embodiment, & pharmaccutieally acceptable formudation of 8 Kare channed
oy, eptivnally i pombination with grewth hormone, & co-aduinisiered with a drag tat
induces weight loss by & mochargsns that is distingt from diazoxido to an overweight or obese

indivichaa! to induce weight loss.

{BR3es]  In svothor obodiment, 8 pharmsceutivally accoptable formulation of & Borp channel

opener, optipnally In combination with growil honmone, 1 co-administored with a drug that

kit

177

&

393
]
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owers Bood pressure 1o an overweighs, obesity grone or obese individus! to lnduce weight loss

Fanss

and treat ohesity associated comorbiditios,

{80367 Inanothor sinbediment, s pharmaceutically accoptable Bemudation of g Ky channd
opener, optisnally v combination with growth hormone, 18 co-administored with v drag that
lowers cholesterel © an overweight, obesity prone or obesy individual © induce weight loss and

et ohastty associsted comorbidities,

BE3s% Ioosnothor embodinmentd, & pharmgcoutically accopiable formalation of & Ky channed
opener, optionally m combivation with growth homone, 5 co-administered with a doug that

ratses HDL associated cholestinol to sa pverweight, obesity prone ov obese individusl to induee

weight loss sud rost obesity associsted comorhiditiox,

{368 In anvther embodineeat, @ pharmaceptivally acceptable formulation of a Kare chamel

poner, optionally {n corebmation with growtl hormone, & oo-mlmindstored with @ deug that

_i_’;.m‘i}fkmvas fnsulm senstivity foan overweight, ohestly prone or obese individual o induee we

X

foss and troat obosity asxocuted pomorhidivies

{80378 In anothor emmbediment, a pharmacoutically scceptable formulation of s ii";f\::;;; chunnet
oo, optionatly i combination with grewth hormone, 8 co-advmnisterad with an an
nflammatory to an overweight, abeaity prove or abese individual to tnduce weight loss and weas

phesty wasocisted comorbidities:

BEaT1 hoosoother embodinmend, & pharmmgeoutically accopiable fermalation of & Ky channed
QUERGT, i};}tx nally i corvbination with grovth bormone, i co-administersd with a drug that

X

owery circudating tighvecrides o an overweight, obesity prong or pbése fndividyal to induce

asies

weight fosy and treat obesity associated comorbiditios,

{88373 In another enabodineent, Kape channel openors, optionally 1o combination with growth
hormone, ave co-foramiated with sibutramineg in & pharmscentizally acoopiable forawlation that
is advmmsterod o an everweight, ohestty provne or phese mdividual to indoce weight loss and

3

it phesity-associaied co-mortditios

T8
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{88373 In another ambediment, Kave chune! openery, optionally in conlvination with growth
hormone, are co-formudated with orlistat ov other sctive tha supprosses the action of gastiie
Hipases m o pharmacsutically acceptable formulation that is adiminixtered {0 an oversesght,
abosity prone or obese individus! 1o induce woight loss and freat ehesity-associnted 0o-

morbiditias

{#8374]  Inosnother embodiment, Kaye channel openers, optionally in combination with growth
hormens, are co-formulated with & non~thiszide diyretic 3 & phanmaceutically acceptable
formulation that is administored to an overveeight, obesity prone or ohese individoal to induce

weight loss sud treat obesity-assoeiatod co-mortiditios,

BRITSE In svother ombodiment, Koy channel openers, optionally in combination with growtlh
hormone, are co-fornulated with an appetite suppressant fn a pharmaceutioally secoptable
formudation that s adonimstorad s an overweight, obesily proge or obese ndividust o induee

woight loss and froat chostty-assoctated so-murbisditiog

83781 o another gabodiment, Kape chanme! ppencrs, eptionally i combination with growth
hormong, ave co-formulated with a camabineid recgpior antagonist 1n 8 phaemaceutically
seceptable forpaulstion that is administered to an overweight, obusity prone oy obese individual

X
by

i induce woight loss and beat obestiy-gssoointed co-morbidities.

W37 Inoanother embodimend, K chatne! oporers, optionally in combination with growih
horntons, are so-formulated with an gati-cholestorentic sctive in o pharmaceutivally secnptable
farmulation that is adounisiored (9 an pverweight, obosity prone or obese nplividual o induge

weight loss and trowt obestty-assoviated co-morbidiies

OBITRL  In avothor osbodiment, Koy channel oponers, optionadly in combination with yrowth
hormone, are co-formulated with an antthypertonsive active i o pharmacentically acceptable

forroulation that {5 admmstored (o an overwol;

1, ohesity prong or obese individual to fndoee

wetght loss and troat obostty-associsted cownwwbiditie

BT In another ambodiment, Kae chiined openery, optionally in combination with growth

hormone, sre co~formulated with ay insulin sonaitising setive o 8 phavmaceuticslly scceptable

v

78
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fornmutation that s administered o an overweight, obesity prone or obese individual o induce

cight foss and freat ohesiiv-assouinted co-morbidities
e3R8 Inanother smbediment, Kave chennel oponers, optionally in condination with growth

hormone, are co-formudated with an anti-inflammatory sotive o s pharmacoptically acceptable
torsaulation that iy admumistered to an overweight, ehesity prone or phese mdividual to tudues

seerght Jons and treat ebosit-associated co-morbidition,

BE381 Ioosnothor ombodiment, Ko channe! oporers, optionally & combinsiion with growil
hormons, svo co-formulated with ap anti-depressant active i 8 pharnacentically acceptabls
formulation that i administored to an overweight, obesity prone or obiese individaa! to induce

weight loss aud trout pbesity-associated co-maorbiditic

IR In avothor ebodiment, Ko channel openers, aptionadly in combination with growth
hormone, are co-famulated with an anti-optioptic sotive i # pharmacsutically sccoptahle
formudation that 18 adeimstered 1o an overweight, ohesily prone orobess individual o induee

weight lows and troat ehestty-gssoctuted co-morbidities

168383 In another ambodiment, K

=Y

channed ppenery, a&;‘}tianaﬂ_}: in condsnation with growth

hormoene, sve co-formudatod with an active that reduces the incldence of athoroselorotic plagee in
# pharmacoutically scceptable fovmulstion that is adminiserad o sn overwoight, obosity prone

ohese ndividuat to indoce waight loss and treat obesity-associated co-morhidities,

B384 Ioosnothor ombodiment, Ko channe! oporers, optionally & combinsiion with growil
hormong, ave co-Tormulated with an sctive that lowees cirenlating concentrations of triglyocenides
i ¢ pharmacesticstly secoptable formudstion that is adminixwred o an Overweighy, obwsity

prone or obese individual to induce welght loss and treat obestty-amssoiated op-mortudities.

B3RS The reduction of circulating inglyeonides @ an overweght, obiese or obestdy prone
wndividhes! is achiovad by the adiministration of sy offective amount of @ solid oral dossge form of

a K e channel opener, optionally 1o combination with growtl hormoene

HHIREH A solid oral dossee B of K e channel oponer can be wed to adwiimster &
#8388 A sohd orsl dossge o of Ky channel oponer can he wused to adwumstor

therapeutically effective dose of Kape cliannal opensy & sy overseight or ahesity prove

%0
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individual i azed thereod 1 maintain weight, a8 it s proferside to maintain wolght in an obese

mdividual onee some weight foss Bag oconrrad when 1he alternabive I8 to sopain waight,

{BOIRTT A mcthod of induping loss of greater than 253% of initial bedy fat inan everweight or
ohese individeal can be achisved by the prolonged adrmivisteation of @ solid ol dosage form of

# Koare channel eponer, optienslly in combingtion with growth horresae,

8388 A mothed of inducing loss of groater than 30% of initis] body it in an overweipht ov
obose imdividual can bo achteved by the prolonged sdminisiration of a solid oral dosage form of

a Ky chunnel opener, optionally in combination with growth hormons.

08388 A ncthod afindusing fons of greater than 7539 of injtial body fat in sn overweight or
ohese individosl can be seldeved by the profonged adinisteation o a solid oral dosage form of

a Koarp channel opensy, sptionally m combimtion with growth hormone,

R308  A method of indacing proforential loss ef wiscoral fat in an overwsightor obese
tlividusl cai bo achivved by the prelovnged adoministration of @ solid eral dosage ot of a Ky

chaanel opener, optionally 1 conilination with growth hormone,

e A mothod of inducing loss (}i’bﬂﬁj fatand reductions i oivenlsting ’f;‘;igg*}:, sricdes 1 gn
overweight or pbexe individual can by achicved by the prolonged sdoinistration of a solid orsl

dosage formr of 8 Koanp ohanned openey, opticnally by combingtion with growth hormone.

003921 The oveontion will now be deseribed with reforence o the following non-lioming
gxampes.

EXAMPLES

Example L Potassinon AT shanned setivaior containng formulations

1. Conpwaszed Tables Favmulations

393 Diszoxtde or s devivative thereof at about 13-30% by welpht s mixed with
hydroxypropyl methyloelbulose at about S5-809% by weight; ethyloctlulose at about 3-18 widvnl

A0

Yo aind magnesiun stearate (s ubricanty and tsle (g5 ghidant} cach at loss than 3% by weight,

R
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The mixture is used to produce 8 comproased tsdet as desortbed in Reddy ot al, 4488 Bl
Sof Teoh H4R1-002003), The wbletmay be couipd with ¢ thin il as discussed below for

moropariicies.

8304 A tablet contpining 10 mg of diazoxude or o dovivative thereof will alss contain
approximately 400 mg of hydroxypropyl collulose and 10 mg of othvlecliulose. A tablat
comtatning 30 mg of dinzoside or a destvative thersot will also contain approximately 200 myg of

hydroxypropy! colinlose snd 3 my of ethyleslinlose, A tablet contatning 23 my of disroxide or a

jaros = g

3.

derivative thoreof will alse contais spproximstety 100 meof hydroxypropy! celinlose and 2

g of ethyleellilose,

s RN § 8T ey rase oot 2 s¥3588 R
2. Encapyidared Cogled Micrometicle Formdation of Blazaxide

{03851 Disvoxide or a derfvative thureof iy sucapsulsted fnte mitroparticles i sccordance

swith well known methods (seep e U8, Paterst No 80225621 Microparticles of between 100

and 300 mcrons iy dismeter containing diaroxide of derbvative, alons of in combination with

e or more suitable excipient, is forraod with the assistance of' s grapulsior and then sieved fo

soparate microparticles having the appropriate stwe. Miceipartivles are coated with a thin film by
spray drving nsing opnemerc! insingnentation {o.g. Vnizlatt Spmy Costing Machine), The thin

film comprises ethylceliulose, collulose scetate, polyvinvdpyrrolidons sndfor polyvacrylamide.

The costing solution for the thin filn nay inchede a plastivizer which may be castor ail, dicthyl

phthalate, tricthyl citvate and salioylic acid, The costing soletion may also nclude g lubricating
agent which may be magnestum stearste, sodiun oleste, or polyvoxyetivlenated sorbstan lavrats.

The coating solution may Rother include sn oxcipiont such gs tale, colloidal silica or of & mhre

t o prevent caking of the film coated particles,

)u;‘

of the two added st 1.3 t0:3% by waigh

¥

3 Formndotion of o seblered form of dianuxide or a devivative for cantrolied refease

{8831968]  Prior to mining, both the sctive ingrodiont and hydroxypropy! methyleelliose {Dow
Methooe! KAM Py are passed throngh sn ASTM 80 mesh siove, A muixtore s formed from 1 pagt
digzoxide or a dertvative theveot to 4 purts hivdroxypropy! methyleetiulose. After thorough

mixing, @ sufficient volwoe of an cthanclic sehution of ethylcelulose as s granulating sgont i

added slowly. The quantiy of ethplecthlose por fablot in the foal formulation is abont 1710t

ab iy stoved through 23/44

part, The mass resulting from mixing the prannlsting sge

X2
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¥

Rosulting granules aredvisd a8 40° C oy 12 hours snd thereaftor kept it ¢ desicestor for 12 hours

£

at yoom tomperature, Onee dey thoe gravales rotained on 44 mesh are med with § 8% fiues

{granples thal passed through 44 mesht Tale and magneshun steavate mre added as glidant and

fubricant b 2% of weight cach. A colowm 18 also sdded. The tablets are compressed using g
single punch tabiet compression maching.
d. Forsudation of a compressios wehleted form of Hasaxide ar a derivagive thoveoi

W

SR e d Fseviar fldre Ry e v b v v e
that provides forcosteiled refease

08387 Drasoxide or o dortvative thorent at 20-40% waight 15 mixed with 30% weight
hydroxypropyl methyleatinlose (Dow Meothoeel KIHILYV Phand 20409 weight impalpable
lectose, The mixture 1§ granulated with the sddivion obwater. The granulated mixtaee wwat
mitfed and then dvied 12 honrs st T C, The dricd mbtre 18 dry mitled. Following milling,
25%6 weight ethvivellufoss resin s sdded (Dow Bthooad 10FP or Ethooe! 100FP) followed by
0.5% werght magnesion ioarste, A colorants also sdded. The tablody ave congrrpssed nsing 8

single puncly tablet comprossion machme {Dasbach, of al, Postor at AAPE Annuel Mecting Nov

1H-14 (2002310

N o~

. Formudation of @ compression cowed rableted form of dic

axide org derhvarive

thereay that provides for contraliad refeaye,

{80388 Thecore tablet is formulated by mixing either 100 my of dirzogide or a derivative

thereof with 10 my of cthyleelinlose {Dow Ethoct! 10FP), or by mixing 75 wg of diacomide o

dertvative thereof with 25 myg lotose and 18 myg of othyleeihdose (Dow Hihoosl 10FR), or by

miiking SO mig of dinzoxido o 8 dervitive theeco! with 30 mig of lactose sud W mpgad
ethpleatinlose {Dow Ethooel TOFPY The eore tablets are fornusd on an automated pross with
congave tooling, The comprossicn corting conststing of 400 my of cthylone oxide (Unton

Carbide POLYOX WER Congulanty i applicd sud compressed 1o 3000 pai {Dasbach, et &,

Postor a1 AAPS Annual Meoting Oot 26-30 {20031

& 5 : Y P o i 5 5
6. slease dosage form of dlazaxide ov ¢ derivaive thereof wsing an

ssmotically contrelfed refease susrem

f«

B3] Diazoxide or s devvative theveo! s formulaied as @ osmoiics

systont. I poneral, tvo compeonents, sad oxpandable bvdrogel that drives reliase of the active
N3
b :
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drug v assenbled with diazoxids ora dertvative theveo! into a somipermeabls bilsminate shall.

{Upon assambly a bolo o dnlled o the shell to facibitaie reloase of active npon hydration of the

hydrogel,

0808 A dosage form adapied, designed and shaped as an ssmotic delivery syatom s

manpisetured s follows fiost, ¢ dmzoxide or ¢ derivative thereof conpasition s provided by
blending together info 8 homogencos blond of polvethyione oxide, of dlazoxide or a destvative

thereof and hydroxypropyl methyleclinlose. Thon, s volome of denatured anfupdrous ethanod
weighing 7% of the dry mass is added slowly with continpous mixing ever § mingies. The

froshiy preparad wet gramdstion acreoned through g 20 mesh seroen th-a‘augh a 20 mesh seroen,

dried at room temperatire for 1 howrs, and sgain serconed through a 20 miesh soreen, Fually,

’:1‘.

the sereoncd granalation Is mied with §3% wight of magnestan stoarate for § minutes,

B85 A hydrogel composition is propared as folloves: first, 69% waight of polycthylens

3

oxide weight, 25% weight of sotium chloride and P weipht fernio oxide sepasataly are sereenad
through & 40 mesh sorcer. Then, all the serconed ngredionts arg mixed with 3% weight of
hydroxypropyl methyizellnlose o jg}mdw:e # homogencous end. Next, a volune of denstured
:;z;;hydmuzs wleohob equal to 30% of the dry musss §s added slowiy to the blonbwith continnous
mixing for Saviantos. The freshly prepared wot granolation s passed through g 20 waosh sovesn,
allowed 1o dry ab roem temperatore for 16 bowrs, snd again passed through & 20 mesh sereen.
The screened grannlation s mized with §.8%0oweight of magnesium stearate 3 minutes {m. LS.

Patont Mo 6,361,795 by Kuczynski, et al).

{82 The diszoxide or a dervvative theveo! compasition and the hydroge! composition are
compressed o bilamisate tablets. Flest the diazoonde o g dentvative thereof composition iy
added and tappod, then, the hvdrogel composition is added and the laminae ave prossed wnder »

pressure head of 2 ions 180 & contacting lamnaied arrangomag,

{083 The hlamingie srrangoments wre coated with s sanipormeable wall (Lo, thin film)

The wall formiing composition comprises 93% cellulose acstate having v 38.8% seetyl content,

and 7% polyethyione glyeol, The wall formng composibion s ypwayed onto and around the

hilarainate,

R4
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{B0464]  Finully svoexit passagpway is drilled through the semipermestde wall to conpeet the
diazoride or & dertvative thereof drog lintina with the exterior of the dosage system. The réstdual
sodvent s removed by deviog ot 3090 and 3096 nemidiy. Noxt, the oxmodic systems are dried s

00 O to romove exonss moistare (soe US. Patoat Mo, 5361795 by Kuesyuski, ot al),

¥ 505, ST £
! Preparation

#4081 A hydrochloride salt of digzoxide is prepared by dissolving one mole of diazoxride
{2307 2y in 360 ml of B Doy HO s passed into the sobution watd the welght of the contiiner
is incrvased by 36g. During the addition of the HOL the BT sslt of diszoxide precipitates gs a

powder. The salt s Blered off snd washed with dry ELQ,

Example &8s vive Ubenity Testing

{406]  Formulations of diazoxide or derivatives propared ss desoribed horcin can be tosted
forefficacy in an suimal model of obesity as desoribed by Seawit et al. (Eadocrineiogy
FEL3GR0-303T (2000, Brielly, dowesk-nld B male miice are housed 5/cags I teraperatyre-
controlled {2270 roam with & 120 Bght, 12+h dark ovele, The high fat (HF) and Jowe fiat {LF)
experunental dists contain 58% and 11% of valories from fag, respeetively. A group of mice g
fork the HE diet for the fest 4 woeeks of the stady; the romaining 15 micewre fed the LF digt, The

mics asstgned 1o the LF diet are niaintained on this diet throughout the stady s a reference

crop of fogn control mice, At week 4, all HP-fod oot a regssigned 1o 2 groups of mive,
first group remains on the HE dict Sroughout the study as the obese control gronp. The
romarning 3 groups of nrce are fod the HE divt snd administored the coneoliod veloase

forroudation of diawoxide or dorbvative atabout 130 myg of active per ki por day a g single dose
administered by oral gavage. Animals sre weighed weekly, angd food conswmaption s messared
per cage twiee weekly uniil the diets are changed st week 4, whardupon body weight and food
ntake ave determined datly, The feed efficiency {orams of body weight gained per Cal
consumed) is calcalatod on g por cage basis. Samples for snalysisof msaliy ghucose, angd leptin
are colleotod on day 24 (4 duys befors the diets sve changed), on day 32 {4 days after the
change}, and biweekly thercafier. In sl cases foed 1 romoved 8 b bofore samples are collcted.

Gilneose 1 analyzed by the slocose oxidase mothod, Insudin and loptin concentrations are
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s
A

determined by doubie aptibody RIAL The tnsulin assay iy based on o vat standard, and the iszptin
assiy Uses 8 motse sandard, At the oination of the study, 2 postprandial plasma sample

collectod sud analyzed fordrighcoride and novestortfied fatty soid concentrations. After 4 weeks

of drng treatmas, asubset of 10 animils front cach group s kalled. The epididymal white
adipose tesue (EWATY, retroperitoncal (RPY far, intorseapehar brown adipose tissue (IBAT) fat

prads, and gastroononnius musele ave wmameved, rimmed, and wetghed, The porcent body St i
cstimated from the woight of the epididvimal fat pad. A subsebof Bive animals from cach group
i injemed ip with 8.8 gllg glucose. AU30 min postingeation, & plasme sample is collected ang

anshyred for glucose content by the glucose axidase method.

‘ e e Y e T S B R RN S R YRRy -
2. Treasment of obesity {n humans

84071 Formulations of dizzoxide or derivatives prepared s desoribed herein can be fested

for efficsey in obess humans. The study s conducted as deseribed by Alerzadeh {Alomzadeh,
et al, f Clin Exvdloor Mah 8311911915 (I1998)), Subjects consist of moderate-ie-morbidly

obese sdults with g body mass index (BMI) grester than or eqnai o 38 Zing;.«",n‘ Each subject

“x

nndergoes # cornplets physical examingtion st the initial cvalustion, bedy weight boing measuved

ou a standard electronic seale and bady composition by DEXA,

{8408 Botbre the initiation of the study, sl sebjects are placed on 8 bypoesloric dist for g
tond-in perind of 1 week, This & designed to exclude individuyals who are unlikely to be
gormphiant and o onsure stable body weight before treatment. Up to S pationts are tosted at sach
dosage of drugs Daily dosags by set at 106, 200, and 300 mp/dsy. The dutly dose s divided inte
2 sdosos for administration, The dose s sdogmstored a3 cithor ong; two or three 38 mg capsules

ov tubdets 1t cach time of administration. Individual pstionts are dosed datly for up to 12 months

Patients gre roviewed weekly, woighed, and asked about gy side offocts or concurren Hnesses.

{8048 Pwonty-fore-hour dictary regsll s obtained frem cach patient, The distary rovalls ave
anslyzed using & standard computor software program. Al pativats are placed ona hypocalonie

et awst encouraged o participats in regular exovase

48] Refore commnencing, snd after completion of the study, the ollowing | &‘Ls(sx"“‘m‘y et

ceorides, oo fatty

are obtained: blood pressore fasting plasma glocose, insulin, cholestornl, frig

acidh {FFAL and glveohemoglobin and measuvex of rate of appearance and oxidation of plasma

R&
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dertved fatty soids. Additionally, wuting chomistry profiles and festing plasma glucoss are
obiamed woekly o idontify those spbivoty with pvidence of glucose injolerance andfor elociralyic

abunormalities. Slucose is analyzed in plasma, by the glecose oxidase wethod.

3

R ER Y Insulin concentration is detetrained by RIA using a double-antibady kit Cholesterad
amd Wwiglycerides concentrativns are mensured by @ enzymatic method, FMams FRA is
deternsined by w enzymatio colorimetrie mothod, STwas assessed by an 1y glueose wlevancs
test {HIVETTY nsibg the modified minivas! owdel After an overnight fast, 8 glucose talus (300
mgkey was administered iy, ollowed (28 i Iater) by 4 bolus of insulin, Blood for
deterrmation of glucose and insulin is obtained from a coutra lateral veln at-38, 15,0, 2, 3, 4,

5,06, 8, 10, 1%, 22,25, 340, 40, 50, 70, 100, 140, and 180 min, 81 and glocose cffectivences (803}

L} 3

are caleulated wing Borgmoan’s modified minimal-model computer progeam before and after the
cotapletion of the study. Acute insulin response o ghuonse & detormined over the Brst 19 mtn of
the IVGTT, and the ghecose disagpearance rate {(Kgb s dotermuned from B-19 min of the IVGTT.

Body composition is racssured by Woclecteical tmpedanee bofors and o the complating af the

study, Rosting onovgy expenditiee {REEY {8 masured by indirect calorimetvy afior an ovemnight

- fast, with subjooty lying suping for aperiod of 30 min. Urine is collooted over the

corresponding 24 &, for measurement of total nibrppen and determination of substrate pse, before

]

and after the study,

3. Freatment of vbexity in fiwnans by coadministering i

o

BRI BEvaluation of a prolonged co-administration of solid oral dossge form of diaroxide oy

 dertvative theveof and phonfermine o obese humans with a moderato-to-morbidly and 1 body
nass index (RMI greater than or equal to 30 ka/nr’. Bach subject undergoss a complets physival
examination qf the intlial cvalnation, body woight being measured on g slandard ¢lecionip seale

and body composition by DEXAL

{88413 Befbre the tntiiation of the study, all subjets are placed on & hypocalorie dist fora
fead-m poried of T weck, This 1 desigaed to exclude mdividimls whoe are unttkelv o be
comphiant and to cnsure stable body weight bofors freatment. Up to 100 pationis e teated.

Dty dosage of diaroxide is sot at 200 myg. The dally dose is divided into 2 doses for

=

adrinistration. The dosois administored aseithera 08 my capsule ora Hibmg tablet st cach
R7
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time of sdainistration. Individual pationts are dosed datly forup to 12 sonthx, Phentormivg ix

administered ava single duily dose of 15 mig Pationds ave roviewsd every two weeks weighed,

i

and asked about any side effoets or conourent iHnosaey,

a4t All pationts are vontineed on & hypoealorie diet and socowaged fo participate n

regoler oxercise, Belfore commencing, and after completion of the study, laboratery tosts ag

desertbed 1 the example above arg oblaned.

4. Provestinm of dinheres in prodicbesic Fnany

{84881 The wxampie doseribes wee of diszoxide g predinbetio mdividial to provent the

3

cgcurrence of digbotes. Individuals includad in the study all have olevated risk of developing

<

diabotes ay measwred by one of two methods, Inwfasting ghuvose sssay thoy have plasma

glucoxe velues between 1 and 125 mp/dl indizating impairnd fasting glvoose, or inan ol
glcose toloranes test they have plasma glucose values between 140 and 139 mag/dlat T hours

post-glucose load indicating they have impuatred glucose tolerance. Troatment s initiated in apy

ndividual rocoling oither oriteris, Trogfed individuals roceive either 200 mg dinzoside perday

as a 100 myg capsude or ablet twics por day or sy two 10 myg capsales or tablets gnce per day,

A

'\n/

Flacebe troated tndividusls reopive githor eng plavebe capsade or tablet tive por day ov bw

placcbo capsulesor tablats ones por day,

{84881 Treatnent is continned for one your sith OGTT or fasting glucose mewsnred

=

monthiy,

LN A sustained release so-formulation of divsoside HC snd metformin HU s prodeesd

by forming a cenpressed tablet raatrix that includes 7 0 wig of metformin HO and 100 mp of

E

&3

digroxide HOL Theso active ingredicnts are blonded with sodinm carboxymethy! cellulose

{about ¥% (wiw i, hypromellose {about 25% (wiw), and magoesium stearate (% Guiwl)

coraprossed tablet 8 farther contpd with ¢ combingtion of ethviocHulose (8U% (wia ) and mgthyd

celhdose {208 fwiw s as a thin filim to control rate of hydration and drug releass
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{B8418]  Type H disbetiv patients ars trosted with the oval dosage fovm by adminixtration of

twi tablots onee pey day or one tebletevery 12 hows, Trewtment of the pationt with the drug is
continued unil one of two therapeutio sodpoints s reached, or for so long as the patient derives
thevapeutio benctit fom adnthustration. The two thevapoutic endpomts that would sorveas the

Hasis For the deosion to coase froatment include the patient reaching 8 Body Mass ndex {BM

,-

ru

{hy n 1y between 1R and 25 or the rocestablishment of novasal glucose olorsnce o the absence of

trosimont, The paticat is roontored poriodically for (a) glucose toloranct using i oral glucoss

tolerance test, {b) alveomic control using # standard blood ghwose assay, {0 welght grinor loss,

{d} progression of diabetic complications, sad (o) adverse effects sssocinted with the ase of these

active tnuredions,

G

{). ¥ CYERRO O reQinest ?5}‘ W ;’{‘-‘ﬁl{ <'{Iu‘; e ! HE LR et W LR SR ;‘{ztf"t

s

{80415 Pharmscotherapy for schizophromia s inttisted for @ patient meeting DSM LR
griteria for schivephrenia, The pation is adminsttred 10 my of olanzapine (Zyproxa, Lillyyonce
porday. Adjunetive therapy to the paticat for sehizaphvenis includes 230 mg equivalent of
vatproe acid as divaiproex sodium {Depakote, Abbott Labs), Weight gain, dyslipidenve and
impaired glucose tolorancs, and meabolic syndrome ars Rgh Begqueney adverse svents
pationts treated with tids combination of sntit-peychotics.  Woight gany, dyslipidenya, inpsived
chicose tolerance or motabalic syndrome are treated by the eo-administration of 8 therapentivally
pffoctive dose of 8 Kae chanpe! opener. The pationt i treated with admindstration of 200
mydfday of dinzexide 88 g onge daily tablet foemadation. DHazoxide adminisirsiion contirues uni
the weight gain, dyshipidemiy, unpaired glucose tolerance or metabolic syndrome is corrected ot
..... i trostvnent of the patient with olansepine s discotinued, Dyslipidemia is detected by
measwring cvenlsting concentrations of total, HBL, and LDL cholostoral, riglyesrides and non-

1

eaterificd fetty scids, lmpairad glucoss tolerance s detocted theough the ase ot eral or 1Y
glacose tolorance tesis. Metabolie syndrome 18 detected by measaring its key visk factors
including conteal obesity, dyslipidamniy, tapatrad glucose lerance, and clvculating

goncentrationy of key promnflammatory ovtokines.

Example 3 Clinteal Stady i Bhese Pediatric and Adult PWS Pationts

R9
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804281 A singlo-venter, ppen-label, single-arm clinical study (PO with 2 doublocblind,
placeboeconirolied, randontzed withdrawal extension has been carvied ont, Pationts were
untistod on a DUCK dose of sbowt L3 medkg G starting doseof 143 mg) andwere

titrated overy' 1 davs to shont 34 mgtkg, 3. 3 ke, and 4.2 mpXe (maxiroura dose of 3075

mg) These BOUR doses are cquivalent to diazoxide doses of 1.3, 166, 228, and 29 mutke,
respoctively. Pationts wore upstiteated at cach visit at the disgretion of the twvestigator, Any
pationt who showed an incrcase i resting encrey expendiure sndior a reduction in hyperphagia

foom Baseline through Day 27 or Day 55 was designated @ Responder and sligibleto be

randomized in the donble-Blind phase. Everyone who completed the opon-label phase was @

Responder sud was randomized oy and completad the double-blind phase, During the double-
tlind, placehecontrolled, randonvzed withdrawal phase, Rosponders wive randomized fna 11

o~

ratio ither to contimee on achive reatment at the dose they wore teated withon Day 55 oo the

placebe sguivelent of that dose for sn additional 4 weeks (2% days), Non-rosponders continued

o~

open fabed troatment with OCR. 8t the dose they were treated with on Day 55 for an additional

.

29 davs. Atotal of 12 pationts wete enrolled m the study.

Sehentatie

Revpening . C BoaBic-Blind,
28 Bayas © Plavebo-Lontrolied,
OpewLabel Treatment Forlad . Randomiad
{6% davs) : Withdrawal
Extension

£ daved

Daydl | D3 | Darsy Thay 97

th 35 dm- or Plagebis
rand

Bay 33 siws‘ Eu Not-Responslors

AN servenhw procedurss st e compleied by Rav <48

Inclusipn Criteria: Baske raquirements

o

= Ability o follow verbal and wettion Instrections wih or without assistance from

«  Informed consent form signed by the sabject or thoir logal guardian

3

¢ Completed the soreening process between 2 and 4 weeks prior to Bascline Visit

General demographivc characterbBtics

G4
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= hale and fomale pationts 10 & 22 vears of gge. inclusive st the tune of dodng

& Oengtically confirmed Prades-Willt syndrome

& BMI excends the 85 percontile of the age specific BMI valus on the CDC BMI charts

<

or percent body fxt & 35% (The body fat oriterfa will ondy be wsed iitere wers &

”

measurement made within 12 months of the Sereening Visit, and the pationt has not

ot

e

fost weight sinee the weasursrnent. Under alt ether cirowrastances, the BMI critenia

witl applyv.d

fod by the medical istory, physical examination, vilal

]

X

b

+  Geoerally heslthy as docame

&

stey asseasinenty, 12-lead slectrovardiogram (ECG), and clinteal lnboratory
assesavents
Specific laboratory test vesults

Horagidl

&® i(‘\‘iflk i.,.aufﬁhb = ]
# HbAloEa3%

Endpoints and Satistical Analysis

{8431 BEvery ondpoint 6 messured iy twe tmeframes: (17 during the opon Igbel freatmend
phase as change {ov porcent change) Fom Haseline to Day 6% and () during the doutde-bling,
placcho-controlied, randomized withdrawal phase as change {or pereont change) from Day 6% to

{84221 Endpoints memsured during the opon lebel troatment phase wors analyzed by payed ¢
tost while those measured during the depble-blind, placeboscontrolicd trostonent phase ar

subectod to ANV A and paired tdosty,

{88423 Bfficecy sodpoints include: hype s‘;}’i‘mgia {rsasured 0ing parentioarogiver TEADONSEs

on ¢ wmadified Dykons hyperphagis quastionsiatre — converted to 4 numernie score between O and
34} weights body B {mosswred by DEXAY loan body mas (uoasured by DEXA), veshing

A8

enorgy expenditure (messured by indirect calorimetry }; respiratory quotizot {measwed by

indirect calorimetry); wilst cirpumforence; BMYE; ghreling fopting irighveerides; total cholestoral;
HIDL cholesteroly non-HDL cholestoro! and LDL cholesteral, Additional mforraiion was
collocted in & behaviora! quostionnaive. Tables 2 and 3 surarize the visits ar whivh csck

efficucy pavaeioy way moasursd.

41
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Table 2, Thoe polots fov assessment of efficacy pavemetors duriag open-label phase

o . . L1 Bxdotitpen
L Visth | Wislt | Vistt | Vsl .
Panumeter Scresndng | Basclins . y ) tabal
F 3 & &
sl
+ + + + + +
Exther st setveningor +
basgding +
b + + + + + =+
+ + + +
b 4 & e ~ * +
b ¥
Liphls A A+
Beluviond
b A
graeshonnmm

Table 3. Thme polnty for assessment of effiescy parameters during double-blind ireatment

Dav&® End of Open Day 37 End of double

E;u}w fat *

Lean hody V

Hass Eithisr st screening or bhassline *

Welght # * ¥ +
""""""""""""""""""""""""""""" P

Wa;&i

grcumferance ¥ ¥ ¥ +

Ghrelin, leptin + *

Ligsigds + + +

Bahavioral

questinnngine + +

Patlents by the Study

{80424 Domographis information and relevant medical history for cach pationt are showa in
Tabde 4. Bleven of the thivteen sulifocts soroited in olivical stady PCO2S covaploted the gpea-
labed phase, All were identfind as Rosponlors and werg, therefore, randendzed w the double-
blind phase of the studv. Al subjects vapdomized in the double-blind phase of the study

completed the phase.

a2
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{80428 Haescline characteristics of pationts swotled in the study are provided in Table &

Table 4. Demographic Information and relevant medical Mistory for patients snralled in
PLO2S

(AASEN Heeat O

Ponent 1 Sex

e
g
,

dismgnosive ] Y

BN LM

. brpe 2 dishetes,

£
¥
=3
]
g4

1% fa® | Iwletim 0ol showp apse, asthing

T3-03 M6 | Deletion 6wk Mo

A8 ¥ 178 sketion 18 v No :;C.Q‘:En 3 shorbaiaton, odloapeniy

MEGR | F VAR Deleton 53y Mg

//
Z.
2
i
§i1
:J
'.J
for]
z
)
P
¥
@
o
L4
<
s
=
s
7
F

S0 Ao 6T | Deletion Iyr Yean

hvgzcr?mxs; T, AR l(‘%wmmd ohles Mrab

yr, dyshpidemia, opthabueplogia;

AGH MO LLR | Delevon iy wk Y
osteaporni, seolises

NP Foizus | Dektion Hwg sualiosis, sloep apben, osfeoprme Enenonbes

DG LM RS UFD 16wk

A3 F o1 I4T7 | Peleton 3wk No

SGLE Mo ldd | Deletion Tk ¥y

NT<ks OB L Deleton Tk Mg

Q3
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8

Table 8, Bascline characteristics of subjects whe wery randomized in the donble-bling

phase of clinieal study PURLS

Weight Hoiglt Pevcont Hyporphagia REE

jxv
;‘.‘

R
oo,

Subloct  (ke)  fony body Tit RO TeRDA

o]
LA
ik
S
’:J’"/
T

AL-04 IR P51 458 5.8 "? 8%,
MR-05 1131 145 S 33¥ o B3
RS 133.6 143 538 313 3 1294
AS-OR &0.9 148 334 30 235 R
SE0Q U TR f4% 60,7 48 8 195 R4
D16 0.8 155 493 28,5 33 101%
i S 62.2 144 48§ 31.7 8 v
AR 1035 149 366 46.6 i

Ha-13 106.3 1l 337 41.0 b

N6 4K 177 % 237 4

Average 904 132.5 518 38,2 Y488

Doging
{8426 One sebject, afreated type 2 disbetic, Roished the open-label reatment poriod on &

. O the remsining 10 suldects, | Snishod the apon-label troniment porded at s

dosentf 1

o and Jat 33 mpdke The last 6 subjects emvollod i the study Daidded the

s

dose of 24 mg!

v

opi-label troatiment phase at o dose 4.3 matkg.

Changes o Body Composition, Walst Civowraderenve and Weight

¢ the

,»

804271 Body fst snd loan body wass were messured by DEXA at haseline and agnin @
citd of thi open label trestment, Sincg BEXA was not ron on Dy 97, the only body compasition
measwrsments made on the subjoots mndomized in the double-biind phase securred i the poriad
from Baselinefo Day 6% The body compesition chenges we pntined @ Table 6. Changes in
body composition by DEXA were evalugted sepavately for subjects who were growth Sormong

trosted and groseth hovmone neive, These resplts are shown in Table &,

{BO428]  Welpht by DEXA was caloylated as the sum of body fatand fean body muss. The

foc

vatio of foan hody mwass to body i was abso calendated.

-

G4
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Table &,

Changes in body composition by DEXA fron: Baseling through Day 89

AR subionts randemuzed in the double blind phase

pk}-*‘ﬁﬁliﬁiﬂﬁ‘ B Porcent Change pevilug

Body fat 3 K .41

Lean body mass 241% {.001
can Dody mass! fl mass raiio Q83% $.002

Weoisht

[ R R R R

{67 {130

Growth hormone trzated sublocts

Parametar n | Porcomt Change pevalue

Body e 3310 3056

Loun bedy mass & 3. 30% (.00

Loan body mgss/Tat s vatin & §.37%; G414

Wedght & £ 000 0180

Cironwth hormone naive subjscls
N A

Parametey 1 _prvadug

Body fat 3

{LOK3

Loan body mass 5 5400

{
Fonn bady mass et mass ratio 5 133604 .04
Weieht 5 0 30%, {3401

0428 Troatment with DOCR for 10 wocks had & highly signifivant and chuieally relavant

inyract on body composttion including reductions i body i, inoreases in oan body mass and &
very woarked ingrease iy loan body mass to hody fat ralio. Beoaase these patients ad almaonst
equal fonn body wass and fat mass at Basoling, parallel incroases tn losn body mass and
reductions in body fat resulf in almost no net change inweight o gonersl, the changes in body
composition wore of similar magatinde i both growth hormone treated and growth hormone

naive subjots

{4381 The changes i body composibion were dose dependag. Those subjedts who

23

completed the open-labe! trostiment phase at a doxe o 4.2 mg'bg oxpericnced 1 8.3% deorcassy i

fat miasy, & 9.2% morcass in loan bady mass and & 16.8% nercsse w the lean body muass o fat

ass vato,

{98431)  Thees subjooty in the study showed greater than 10% neresae 1y lean body mass,
Every subject showed ap increase in losn body mass/ fat nass ratwo, Mors than haltelthe

subijouts fix the sfudy showed s > 10% torense i the Tear body mas

at viass vatio, and one

showed move than s 20% increass,

O3
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884321 Frpuwvex b4 supwmarize the porcont chenges in body 8, loun body mass and lgan body

e &)
rass/fat mass ratio from Beseline theongh Day 850

{80433 Welght and waist sircuraforoncs wire measured during the phivsical oxam at pach

visit, This data can be wsed to evaluate the vhange from Bascline through Day 69 for all subjecty

randomized in the double-blind phase, by arm for the peviod from Day 69 through Day 97 and in

those wh continged on BOCR 1o the double-blind phase from Baseline through Day 87, The
results from the povind coverihg Baseling through Day 6% are summatizad in Table 7. The

results froon the period covoring Day 68 ﬁ'iﬁtmﬂgh_ Dy 97 sre shown in Tabile & The resulis for
subyocts whe continued on DUCR in the doutde blind phase from baseline through Day 87 are

shorwiy i Tahle

Table 7. Changes in weight and walst cirosnmierence from Baseline through Day 69

Parameter 2 £ hangaPercent pevalue
chanpe

"s‘l‘i\“ﬁh' i 4.53% §.317
Waist civoumference 11 33 om 3.00%

Table 8. Changes in weight and walst chrcumiorenge from Day 69 through Day ¥7

ChangePercent pvaloe
Parsmetor Arm i uh,m% o COMPUTING QTS

Wetelt DUOR

(&

~ 17

Ve 0723
Weight Plagebe (

-1 1%

L% Fos

Waist ciroumfs BCR

2.8 em

{.047

ot

12y

Waist civcumforenes Placeho 025

Table ¥, Changes i weight snd walst chrommference from Baseling through Day 87 for

those trested with BUCUR in the dosble-hlind phase

Parameter i {hange pesalne
Theough Day 87

“« ’1 & E“& % {}4“’{\

’.&‘”
Bl
o]

"?‘" & l \{
ciropmterence

8.8
g,

CZ‘
’vu

A <3 Fcn

Pl

o~

884341 Intorostingly, the change iy weight from Baseline through day 69 by DEXA and by

the stendard woight measuronent produces shmoest ontical results {an ingrease o 8.6 by

bed

DEX A and 0.53% by

"
-

the stendard approachy To contvast o the lack of chapge in woighe thewe

a6
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was @ statistioaity significant reduction in waist eircuntorence through Day 69 i sl subjests

%

randonuzed i the double-blind phase; through Pray 97 forthose who contirued on DCCR,
comparison of change iy waist cireamforencs between arms between Dray 6% and Day 97, dusing
selich the placebo treated pativnts showed an incremental inerease oy waist circunforence, whide
those who continaed on BOOR, showed 8 notabde reduction. The redaction o waist
circumierange v couststont with the pxplanation that DOCR treated subjocts are loswag visceral

fat,

Changes tn Hyperphagis

3

[BR4351 The hyporphsgia questionnane was administored at all visits, This data can b used
i evalpate the change Bom Baseling through Day 68 for all sehiccts randomized in the double-
blind phase, by artn for the period from Day 69 theough Day 97 and in those whe continusd on

ord

DCOR in the double-blind phase from Beseline through Day 87, The results from the peried
coverivg Raseline through Dy 64 ave summmartzed in Table 10 The rosalis from the period
covering Day 68 through Day 97 are shown {n Table 11, The results for subjects whe continusd

on BUCKR 1 the double blind phase from baseline through Day 87 are shownt in Table 12

Table 18, Changes o hyperphagia from Baseline throngh Day 89

Parameter a Percont changs pevalue
‘§_r?§§!§mr§1§mgia 11 -3 6% 003

Table 1L Changes n Eamm phagin frpm Day 8% through Dayv ™7

wvalue conpaning
Parametir Arm 5 Change AR
Hyperphagt RS L 28 R
Hyperph ﬁl-‘i?{?,pi Placcbo | 6 6.33 o

Table 12, Changes in hyperphagis from Bascline through Day ¥7 for those trealed with
BOUR in the double-blind phase

Pavameter 1 Porceut change | pevalue
?* wwh Day 97
Hyperphagia 3 *.J},.E‘EE; 0.006
§7
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{88436]  There way s statistically significant reduction i hyperphagia in all subjsais
randonuzed in the double-blind phase from Baseline through Day 6% and i those whe ¢ontinued

o~

on DOCR through the double-blind phase from Bascline through Day 97,

{88437 DUCR treated pationts at the end of 97 days of trestment showed an improvement in
hyperphagia of 38 2% while those that were treatod with DUCR for 89 days followed by 28 days
Qi’piaaa;ebe treatment showed only 8 13,99 improvement in hyperphagia on Day 87, Thas, at the

end of the double-blind phase, DUCR treated patients showed miors than twice the unprevement

in hyperphagia as did those who were randonized 0 placebo in the dopble-blind phase. Onee
patienty tiscontinge froen DUCK westment, grven the long halidie of DUCK {832 hotrs ot
takees about 7-18 davs o complotely cloar from civoulation. Verbatim statements wore obtained

from parents of subjets in the study segpesting that they had scen thetr children’s food related

2::';

bebavior doteriorate only fn the last couple of woeks of the study, supgesting s longer double-

Pty

3t have resulted W further separation of the avmy, In goneral, the magnttude of

blind phase mig
fmypact on how upset subfects became when denied food, how sesy # was ta get them to think
ahoot something olse tf once denied foed, snd the topact on the frogquency of stzaling Tood,
digging theough the trash for food snd bargaining for food wor of equivalont or greater
mapnitnde as the overall impaet on the hyperphagin seore, DOCR appeared o have legser
impact on how sneaky or quick :‘s-'n.h_j eots wore with reapect to foud and on how effen they got up

at night to seek food,

{381 Improvements v hyperphagia wore observad m subjects with baseling hypuphagia

ped

rapging from I8 (<459} to leas than 3 {(-33%6) on a (1o 34 potot seale.

{8439 Aboat 28% of the sabiects ended the open-lubel phase with very low Iovels of
fyporphagia (2 or Jon a Ui 34 seale). These subjocts tended 1o be sbie o lose ners bedy fat
than the averasge, Two such subjects, both fomaley one growth hormone treated sad one growth

o

hormone nalve, lost more than 10% of thelr midal body it nass through 10 weeks,

§

BR8] Figuee | abows the change v hyperphagis from Bascline through Day 68,

QK
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Changes o Lipids
B4 A& hpid panel was ovaluated at Boseline, and agsin on Day 69 and Day 97, This data

can be used to ovaloate the change from Bascline through Ty 6% for all suljeoty randomized in

the double-blingd phase, by s for the posind from Day 65 through Day 97 and v those who

continued ou DOCR g the double-blind phase from Baschine through Day 97, The resplts frow

ot

the peviod covering Baschine throngh Day 69 are sunmarized in Table 13, The results for

sabjects who continued on DOCR in the double blind phase from baseline theough Bay %7 are

shown i Table 14

Tabde 13, Changes  Liphds from Baseline theough Day 68

farameier Q Percent change wvatue
Total cholostors! 8 4, 3% 0,044
HOLL 8 L8 $.244
RO 8 REE 8,030
Mop-HDL-C X ~8. 8% g4

Table 14, Mediag Percent Change In Hplds from Basedine through Doy 87 for those treated
with BCUK i the double-blind phase

Parsmioter Medisn Percent change from
Baseline through Day 97

-

Total Choleste

53

i ~110%

7
P

Triglyeorides

HILO

LOL-C

Neu-HDL-C

{84421 Comuistont with previons studies involving BOCR, treatrosat of spbicots randonuzed

in the doubde-blind phase with DOCR from Baseline through Day 69 resulted o g puntber of

£y

statistiontly significant cha i hipmds mcluding redisctions in total cholesters!], LDL

cholestered and von-HDL c}miestsmi Even though the impact on triglyoerides was of farger

magnitude, it &id ot reach signifivance beeanse of the smaller o and groster variability in the

population, In gosoral, greaster seductions i frighyeendes were sooy in those with significsnt

¥

clovations i drighyeerides @t Baseling, A similar pattern was observed in those who werotronted

with BBOOR throagh the ond of the donble-bhnd frestment. The degrcases i total eholesterol,

Q%
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triglyeoides, LOLC sud non-HDEL-C were all lsvger in those who were treated wish BCCR

Pt

fonger,

Chunges in Leptin and Gheelin
ER3 Loptin and ghrolin wore momsared at Baseling and agam on Day 68 The vesults from

Baseline through Day 6% for leptin and ghrelin ave provided m Table 15

Table 15, Lepiin and ghrelin changes from Baseline through Day 6%

arameter Q Percent change vty
E_ sptin { 22 0% g.001
Cilivedin & ~ 15, 0 0.052

{444l Further ovidenee for loss of bady 4 comes from the apadysis of leptin, thevesoalts of
whish are consiatont with the DEXA duta snd the data on waist eircuniforence. Althouph not

quite reaching statistival signifivance, kptin fs down sore than 20% from Baseline,

<

{80445 While gluelin may o ray not contribute substantislly o hyperphagia o FWS

fed

reductions i ghrelin are beneficial tn PWS patiants.

Behaviorsl Changes

5

{46l A questionnaire, adupted from the PWS natural history study, was used w0 document

the presence or abseneo ot 33 PWS-asnciated bebaviors at Basehne and sganton Day 69,

oh

These behaviors gonorally foll into 4 eatogories;

asts

1) aggreastve, throatening and destructive bebaviors
2y selfimjurious bolinvions;
{3} compulsive behavions: smd
{41 other behavioes,

The guestionnaire was administered #f Baseline and sgain on Day 68 Discontinustion mies for

aggressive, threatening, dessuctive bebaviors snd for all other hehaviors ave shown in Tahle 16,

Tabie 1h, Biccontinuaiion rafes for varioes ¢lasses of behavior in clindead etudy PUUIS

Behaviors Discontiouation rate pevRiue

Agaressive, throgtemng, destrustive 52 5% 001

All other PWN assopiated bohastors ~29 8% B
00
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&

884471  Theimpact ou aggressive, threatening and destractive behavicrs was independent of

an fmpact oxt hyperphagia

Changes in Resting Energy Expendiimg and Respirgtory guotient
B0848]  The mcusprements For rosts g encrgy oxponditpre and respirdiory quoticat were quite
varisble from vistt to vist, Doxpite the vanability, resting snorgy expenditure and sospiratory

quotient appeared to by wochanged from Bascline through Day 64

Changes in Dosulin Sensitivity

{84491 Treavnent with DOCR g othier clinical studies was wasonated with improvenonts in
msubin roststance gy megsured by changes in homeostatic model assossment of msulin rosistance
(HERACIRY, Bnprovements o insulin senstiivity are well docwmented in the Hiorature on
digzoxide. The subjects snroited 1 the double-blind phase of this study weore guite insulin
sermitive at Basehine, which s typical of PWX patiords in this age range. Consistent with prior
DOCOR clinient studiex gnd the Wistoric diszoxide Hteraturs, weatment with DOCR for 18 wonks
resuliod In an iraprovernent i HOMACIR frow 2,611 RS & Basehine o 14621 36 on Day 69,

The difference did not reach statistival stgnificance (p=0. 0951

Examnteod Clintcad Stedicowiih Smuth- Macends syndrose Balisols

R I fn g Drst oxample, a Soith-Magenis syndrome pationt 18 froatod with an oval

1

suspension of dHazoxide, The nivel dose is approximately T mgdky sdodmistered i divided

7z
)

doses. Afler the pationt has been stubly trouted with 1 mpdky for g perfod of 11002 woeks, the

ftor the pativat hast been stably troated with LY mgtkg fora
period of 1 fo 2 woeks, the dose s titrated to about 2.0 medkg, This provess {3‘3?’%{}(:;‘&;‘1:&}}};;3; thy

dose by shout 0.3 meflg ot cagh tiration stop and the durstion of tostmont at each step of 10 2
seeaks 1 continued wnil the patient displays an adegquate responss Ry treatmend, o8 gmagingl
dose of ¥ mydke is reachied. Poteitial rosponses o treatment could include foas of body fas,
reduction 1 hypotonda, an ierease i the losn body roass o fat mass ratio, reduction in
hyperphagia, reduction i waist cirmuforence, loss of weight, reduetion In tomper outhbursts and
sggrossive behavior, snd improverents in cardiovasordsr nisk factors. Troatmoent with the drug

is chronie and wmay continue for Hik.
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{88481 In g socond oxample, v Smuith-Magenis syndrome patizat ix treated with a controlied

formudation of diazoxide choline, The Wnitial dose Is spproximitely 1.3 mg

admanistered onee daily. Afterthe pationt bas been stably treated with 13 medkg for o period of
! to 2 woeks, the dose is titrated to about 2.1 mgikg, After the patient has boon stably treated
with 2. Dmgdkg for g poviod of 1o 2 woeks, the dose is tirated 1o sbout 2.7 mdky. This progess
of incroasing the dose by about U6 ragiky ot cuch titation step and the darstion of treatment st

sach step of | to 2 woeeks is cortinued nntdlihe paiicar displays an sdegnafe response o

troatment, or 8 nreximal dose of & mgfeg s reschied. Potential rexponses to trostment could

include loss of body fat, reduction in hypotonia, an increase {n the lean body mass o fatmass

P

ratio, veduction in hyperphagis, reducton inwaist sirewmference, loas of weight, veduction i
tomper outbursts snd aggressive behavior sud improvements iy cardsovascular risk fagtors,

Treatment with the drog is cheoniv and may continue for e,

(ORI Inoa thivd cxample. s Smuth-Magenis syndrome patisnt i treated with g controllsd

release tablet formuletien of dinzoxide choling, The witial dose s spproxumately 1.5 my

sddmirdstered once dadly, Adlar te ;}atif?m hag oo stably treaded with LS myg'kg for a perlod of
b 2 wooks, the dess ix titated o abowt 2.2 mpdkg. After the pationt Tas boen stably trouted

with 2.2 mgfg for a pesiod of 1 1o 2 weeks, the dose i titrated 10 about 2.9 mgfg. This process

of increasing the doss by sbout 1.7 oy

bg ot ench Gtration sop and the durstion of restment at

cach step of 1o 2 weeks s continged witil the pation is&p\ yx an adequate response 1o
froatment or & maximad dose of § wma'kg B reached, In paraliel, the patient may also bo treated
with bolommib,  Potontial rosponses to treatment couldd incknde toss ot body fuy, reduction
frypotonia, an morcase i the leas body muss do Bt masy ratin, redection i hyperphagia,
roduction tn walst clrmumiforence, loss of weaight, reduction in temper outborsts and aggressive

behavior and foprovenents 1o cardiovascular risk factors. Treatment with the drag s cheome

and msy continne for B

{88483 1In » fouwth example, s Smth-Magents svadvome petiont 1 repted with v controiled

redesse tublet Bemudation of diazoxide choline, The tnitiad dose Ix spproximately 1.5 me'kg

adwinistered once dadly. After the patient bas beon siably wreated with 1.3 mgdkg for a period of

Y

1102 woeks, the dose ts titrated to sbout 2.3 mgig. Aftor the pationt hag boon stably treated

\

with 2.3 medkg for g poviod of 1 1o 2 weeks, the dose is tirated 1o sbout 3.0 m'ky. This progess
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o~

of incroasing the dose by ehout 8.8 mg'kg st sach titration step and the duration of treatment at
sach step of | to 2 weeks is continued nntilihe paticat displays an adegnaie response
treaiment, or g wanimal dese of S mpdky s veached, In paraliel, the pationd may alse be treated
with ar unacylated ghrelin snaleg. Potential rospenses to trontment could tolude oot body
fal, redpotion in Bypoloniy, w inoreaie i the {oan body vaass W Ral mass ratio, tedactions in
typorphagia, reductions in watst circurforenee, loss of woight, reductions in tonpey outbursis

and sgaressive behgvior and inprovemass in cardiovascular risk factors, Troatment with the

drug would be chronic wnd may vontinue for Hife

<

B84 Inos Dt oxample, & Smith-Magents syadrome pationt W treated with » controlied

release tablet formulation of diszogide choling. The wnitial dose 1s approximately 1.5 w

adminiatered once dadly. After the putiont had besn stably trented with 1.5 mgi'kg for a period of
P2 weeks, the dose wonld be titeated o about 24 mp'ke. Afterthe p:;tiie:wt s boon stabiy

oy

treaded with 2.4 mg'kg for a perlod of T 1o Teecks, the dose is tirated 1o about 3.3 ma'kg. Thiy
process of increasing the dase by about £.5% mp/ks at cach titration step snd the durstion of

treatment af oach step of' 1 to 2 woeks 1s continood wats the petiont displays an adequate vesponse

o treatmont, or & maximal dose of § myy

p

kg was reached. o paralled, thepationt sy also be

¥

trontid with ar MO4 agonist. Potaisial sosponses to treatment could ingludi loss of body fat,
reduction in ypotonis, an inorsess in the lean body mass to It mass ratio, reductions in

hyperphagia, redectiony nowalst circumiorence, loss of weight, redactions In fevnper outhorsts

geressive behavior and improvements in cardiovascular visk factors. Treatmont with the

b cheonie and sy continng for Hife,

{00455F  In g sinth exemply, ¢ Smith-Magenis symfrome pativnt 18 tenfed with ¢ controlied

reloase tablet formulation of diazoxide choline. The mitial dose 1 approxamately 1.3 mg'ke
sdministered ones daily, Afier the patient had twen stubly trosted with & ponied of

¥ i Twecks, the dose i titrated fo.ghout 2.3 he pationt has beon stably freated

Gﬁn{?m&b‘“ing t‘} e dose by about 1&g

sach siop of 1 to 2 weeks i3 continugd antil the paticnt d;xg\d‘,\ an adequaie rospomse

treatment, or @ maximal dose of Smglhg was reached. In paraliad, the pationt may also be treasted

seith an MO4 sgondst. Potential rosponses to tteatnusnt could include Toss of body il reduction
3
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in hypotonia, un norouse in the lean body muss o fat siass ratto, reductions in hyporphagis,
reductions in waist eircumference, loss of weight, reductions in tomper outhursts and aggrossive
behavior and improvernents in cardiovascular vigk factors, Treatment witly the deug sonld te

chronic and may continue for life

{SsE Al paionts and other references cited in the speotficstion are indivative of the level of
sl of those skilled in the art to which the ovention pertains, and are mearporated Ty reference
in thedr ontireties, fncluding any tables and Hgwes, to the sume extent as if cach rofereive had

been tncerpersted by reforence i is entivety individually.

1

BeI8T One skilled in the art would readily appreciate that the prosent irovarttion is well
achsprted fo obtnin the cods and advantages mentioned, ax well as those inherent thereln., The
orztheds, vartanoes, amd cotapositions desoribed horstin ax proseatly roprosastative of proforred
embodiments are oxomplary and are not intended as imitations on the scope. Changes theran
and othor uses will oocur to those skilled in the avt, which are encompsssed within the spivit of

the invention, wre defined by the scope of the clams,

{BB45R] Deofinitions provided borein are nol inended to be lmiing Hoon the mesning
snnmonty understond by of skill in the art unless mdicated otherwise,

3% The lnveptions Hlustratively deseribed berein may suitably be practiced wythe

ahsence of any eloment or elements, Homitation or HmBations, n éﬁ_‘g}ﬁ?{:iﬁ{:?ﬁ by disclosed herein,

COMpTISing”

u/

Thus, for sxample, the ey

hading,” contatning”, ote. shall be read
expanstvely and without Hantaton. Additionally, the terms and mpmwmnx employved horgin

herves bhoen wsed as torms of desoription and sot of Bimitation, snd theee 19 16 mientton in the use
of such terras and expressions of excluding any cyuivalents of the foatures shown and desceribed
or portions thereot, bt s recognied that varions modifieations are possible within the scope

of the invention clatmed, Thus, it should be understond that althoughy the prosent fnvention has

been specifically disclosed by preforred eombodiments and optional foatures, modification and
variztion of the inventinns exdbodizd theretn hovein disclosod may b resorted 1o by those skilled
i the art, and that such modifications and vansdions are considored 1o be within the scope of s

sention.

ok

{4
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{88488 Theivvention hax beon desertbed broadly and generically herein. Bach of the
sarrower specios and subgenenie groupings Blling wathin the gorenie disclosned also form pistof

the dnvention, This includes the gensrie deseription of the Wvention with 8 provise or pegative

P ‘v

Mrnitation remeving any suldjoct matter from the genus, regardioss of whether or ot the excised

matenial s spocifivally rocited herewn.

#8461 {hbor embodiments are within the Rllowing clams. In addition, where foaturey oy
aspoats of the invention are desortbed in torms of Markush groups, thoss skitbed m the art will
recogize that the wvention s also thereby desoribed in torms of any Individas] member or

subgroup of members of the Markush group.

ok
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W

THAT WHICH B CLADMER IS

and,

A mothod of beating a subject having Pradec- Wik Syndrome {(PWE) or Smith-
NMagenis syadrome (BMRY, said method comprising sdummmistoring to said subpeot for st least 10
week

XX

#a pharmacenticsl formaulation comprising an effective amownt of 8 B channel openss.
2 The method of olaim U wherein said B gyp channel opener is dizzonide oy
armacsutically avce;

whie salt therpot

3 The methed of olsim 2 wherein the pharmacoutioally uceeptatie

s
’)’
12
fos
pae
o
%
piacy
s
pos
I
P
g
2
s
Lk
1o}

choling,

The methesd of claim 2 whereln sad disgzoxide or a pharmaceutivally ¢

accopiable
salt thereot s administered orally,

:§

The methed of laim 2 whereln the pharmacentical forvmdation nchudes st least

one excipiont which affects the vate of release of diazoxide or & phavnacentically acceptable salt
thereot.

&, The method of claim S wherein the pharmsceutical formulation mcludes ot leasy
oneroxeipient that delayy release of diazoxide or a pharmaceutically accepiable sals thereot.

i

i, The methedd of clstim

Yord

whergin the fonnulation further comprises st least one
ether setive mgrodiont,

&. The mothod of clago 1 further comprising advmimistoring homarn growth hormong
to he subjest.
9, The method of ¢la

{nim R wherein siid haman growth hormone s admindstered by
wmjection,

P

i The method of vlatm 1

whereln the lean body mass v the lean body mass/'fd

mass ratio of said sabject is tnereased by at least 1%
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il The metiusd of olsim 1 wherein the losn body mass or the leun body massat

rrass ratiey of sind subject is norpagsed By oat loast 2%,

P

2. Thomothad of clatn U wherein the s body mass ov the loan body moass/fat

X

ey vatio of said subjett i oreased byl

e

cast 3%.

.on

13, The method of ¢laim 1 whereln the lean body masy or the loan body masy/fat

mass ratio of said subfect is ncrensed by at least 4%,

. The method of claine U wherein the lean body muass or the lean body masy/fag

mass ratio of said sabfect is tnoredsed by at loast §%.

18 Themethod of claim I wherein said administering is carvied oat for | one or more
YOmEs

16, The method of claun U wherein hypotphagia of said sobjoect B reduced by at Jeast

o}
s

The mothad of clatm 1 wherein hyporphagin of ssid subject 18 roduced by at foast

onns,

hot

20,
{8, Themethed of claim U whereirc hyporphagia of ssid subject 1¢ rodoced by at feast
0%,

yod

9. The method of oladny L whersi the circulating concenteation of JGF-1is ot

R 4
HICTRESRA

208, A method of ingreasing the fean body mass of a subiect having Prader-Will

Syadrome, wharein said subject s alveady boing trested by administration tharsto of wrowth

Bermens, said mcthod conywising co-admintstoring o sad subjpet arveftootive aowt ot a Kays

channsd opener m addition to wiid growth hormong,

2L A mothod of noreasing e lean body mass of a sulieet baving Prader-Willi

Syndrome, whereln suid subject is alveady betng treated by wdnunistration thereto of an effective

b

ok
s
Cpe)
~id
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amount of & Ko chenne] opease, said method comprising co-administoring o said subjeol s

effective gmonnt of growil hormone in addition 1o sald Ky chamne! operer,

23, A mwthed of ingreasing lower Hambomuascle mass of asubiost having Smith-
Mageniy syndrome {(SMS ), said mathod comprising admmistering to said subject an effoctive

anweunt of 3 Ko channcl opener.

230 AR compwising!
g wmt dose of ¢ Kavr channel opener, and

3 unit dose of growth bormone.

24, A method of veducing one or orore aggressive behaviors in o subjeet having
Pragder-WHH syndrore {PWS) or Smith-Magenis syrdrome (M), the method comprising
administoring fo saud sabjoct for at least 10 weoeks an effoetive mmount of 8 Ko channel openes,

s

wherein sdministration reduces one er more sgeressive heiaviors o the subject,

3 Y

25, The method of claim 34 in which a second therapentic product is administered,

seherein the scoond prodisct 1 intonded to further reduee the one or more aggressive behavions

260 Amethod of veducing hyperghrelinonsia i s subjoct having Prader-Willi
syndrome {PWS) or Sanith-Magenis syadrome {SM3Y, the method comprising adiministering o
said subject for at loast 10 weeks an effective amonat of & K ohanmed opener, wherein

sdmytnistration reduces oneor move aggressive behaviors i the subject.

nnny

27, The maothed of clainy 1 wherein the pharmscentical frmulation is admindstorsd

twion por day.

wherein the pharmscoutical formulation s admindstored

terss

2R, The method of olatm

1we perday.
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ABSTRAUT OF THE INVENTION
channsd openees, optionally it con ab,im:iim with growih bormong o g vm}\jmi o achigve novel
pharmscedyaanug, phavmacokinetic, thorapeutic, physiclogionl, mectabolic and cotmpositonal
guteomes t the reatmont of discases or conditiony volving Ko channels, Also provided are

plirmacsutioal formulations, mothads of sdnunistration and dosing of Kare channe! oponors that

achisve these putcones and veduee the tncidenes of adverse offoots in freated im@.i'vif.i’;,m}_&

Further provided are msthods of co-administoring Kare channel openers with other drugs 8.9,
in cornbination with gmwii hormone) o tread discases of homans sndd anionals {egy, Prader-Willi

Syndrome (FWE), Smith-Magenis syndroms (S8 sand the Hke.

ok

N
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Application Data Sheet 37 CFR 1.76

Application Number

METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME OR SMITH-MAGENIS

Title of Invention SYNDROME

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Essentialis, Inc.

Mailing Address Information For Applicant:

Address 1 Fssentialis, Inc.

Address 2 1235 Radio Road, Suite 110

City Redwood City State/Province CA
Country | s Postal Code 04065
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Application Number

METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME OR SMITH-MAGENIS

Title of Invention SYNDROME

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Catherine O. Liang/ Date (YYYY-MM-DD)| [2018-07-20
First Name | [Catherine O. Last Name | Liang Registration Number | 61,778
Additional Signature may be generated within this form by selecting the Add button. Add
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Application Data Sheet 37 CFR 1.76

Application Number
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Title of Invention SYNDROME

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2} furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested informaticn, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by youin this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect tc the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Crganization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U 5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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Docket No.: SLNO-034/06US 333072-2393

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Inventor: Neil M. COWEN Confirmation No.: 1066
Application No.: 16/041,237 Group Art Unit: 2881
Filed: July 20, 2018 Examiner: Not Yet Assigned

For: METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME OR
SMITH-MAGENIS SYNDROME

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE MISSING PARTS AND PRELIMINARY
AMENDMENT

This Preliminary Amendment is filed along with a response to the Notice to File Missing
Parts of Nonprovisional Application dated August 28, 2018, for which a response is due on
October 28, 2018. Applicants hereby petition for a two-month extension of time, thereby extending
the deadline for response up to and including December 28, 2018. Accordingly, this response is
timely filed. Any extensions of time necessary in connection with the response to the outstanding
action to prevent abandonment of this application are hereby petitioned for under 37 C.F.R.
§1.136(a), and any additional fees required (including fees for net addition of claims) are hereby

authorized to be charged to our Deposit Account No. 50-1283.

Prior to examination on the merits, Applicant respectfully requests entry of this

Preliminary Amendment for the above-captioned patent application.
Amendments to the Specification begin on page 3 of this paper.

Amendments to the Claims are reflected in the listing of claims, which begins on page

4 of this paper.

184966381
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Remarks begin on page 6 of this paper.

A copy of the Notice to File Missing Parts of Nonprovisional Application and an

Information Disclosure Statement are submitted herewith.

184966381
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AMENDMENTS TO THE SPECIFICATION

On page 1, please amend paragraph [0001], as follows:

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Patent Application No. 15/671,792, filed
August 8, 2017, now issued as U.S. Patent No. 10,058,557, which is a divisional of U.S. Patent
Application No. 14/940,018, filed November 12, 2015, now U.S. Patent No. 9,757,384, which
claims priority to U.S. Provisional Patent Application No. 62/080,150, filed November 14, 2014,
U.S. Provisional Patent Application No. 62/138,245, filed March 25, 2015, U.S. Provisional Patent
Application No. 62/170,035, filed June 2, 2015, and U.S. Provisional Patent Application No.

62/221,359, filed September 21, 2015, each of which is incorporated herein in its entirety.

184966381

APOTEX_EX1024 PGR2026-00034 Page 128



Application No.: 16/041,237 Docket No.: SLNO-034/06US 333072-2393

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings of claims in the

application:
Claims 1-28 (Canceled)

Claim 29 (New): A method of reducing hyperghrelinemia in a subject having Prader-Willi
syndrome (PWS) or Smith—Magenis syndrome (SMS), comprising administering to said subject for
at least 10 weeks a pharmaceutical formulation comprising an effective amount of a Kartp channel

opener.

Claim 30 (New): The method of claim 29, wherein the Katp channel opener is diazoxide, or a

pharmaceutically acceptable salt thereof.

Claim 31 (New): The method of claim 30, wherein the pharmaceutically acceptable salt is

diazoxide choline.

Claim 32 (New): The method of claim 29, wherein the pharmaceutical formulation is

administered once per day.

Claim 33 (New): The method of claim 29, wherein the pharmaceutical formulation is

administered twice per day.

Claim 34 (New): The method of claim 29, wherein the pharmaceutical formulation comprises
at least one excipient that affects the rate of release of the KATP channel opener or the

pharmaceutically acceptable salt thereof.

Claim 35 (New): The method of claim 29, wherein the pharmaceutical formulation comprises
at least one excipient that delays release of the KATP channel opener or the pharmaceutically

acceptable salt thereof.

Claim 36 (New): The method of claim 29, wherein the pharmaceutical formulation comprises

at least one other active ingredient.

184966381
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Claim 37 (New): The method of claim 29, wherein the pharmaceutical formulation is

administered for 1 or more years.

Claim 38 (New): The method of claim 29, wherein the pharmaceutical formulation is

administered orally.

184966381
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REMARKS

Claims 1-28 were pending in the present application. By way of this Preliminary
Amendment, claims 1-28 are canceled, and new claims 29-38 are added. After entry of this

amendment, claims 29-38 will be under consideration.

Support for the new claims may be found throughout the specification and claims as

originally filed. No new matter is believed to be added by way of this amendment.

Amendment or cancelation of certain claims is not to be construed as a dedication to the
public of any of the subject matter of the claims as previously presented. Applicant expressly
reserves the right to pursue prosecution of any presently unclaimed subject matter in one or more
future continuation and/or divisional application(s) claiming priority benefit of the present

application.
Amendments the Specification

Applicant hereby amends the specification to update the “Cross-Reference to Related
Applications” section, to reflect the status of priority application U.S. Application No. 15/671,792
as granted U.S. Patent No. 10,058,557. No new matter is added by way of this amendment.

Regarding the Information Disclosure Statement

An Information Disclosure Statement is submitted herewith. Applicant thanks the Examiner
in advance for review of the cited references and return of the initialed form SB/08. Should any of
the references be unavailable to the Examiner, the Examiner is requested to contact the undersigned

prior to the issuance of the next action and additional copies will be provided.
Request for Examiner Teleconference

Should the Examiner identify any issues that can be addressed in a teleconference, the
Examiner is urged to contact the undersigned at the number listed below prior to the issuance of the

next action.

184966381
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CONCLUSION

Entry and consideration of the foregoing amendments is respectfully requested. The above-
noted amendments are supported by the application as originally-filed and do not introduce any new

matter.

Although amendments have been made, no acquiescence or estoppel is or should be implied
thereby. Rather, the amendments are made only to expedite prosecution of the present application,
and without prejudice to presentation or assertion, in the future, of claims on the subject matter

affected thereby.

Although the present communication may include alterations to the application or claims,
Applicant is not conceding in this application that previously pending claims are not patentable.
Rather, any alterations or characterizations are being made to facilitate expeditious prosecution of
this application. Applicant reserves the right to pursue at a later date any previously pending or
other broader or narrower claims that capture any subject matter supported by the present
disclosure, including subject matter found to be specifically disclaimed herein or by any prior
prosecution. Accordingly, reviewers of this or any parent, child, or related prosecution history shall
not reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter

supported by the present application.

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§1.16,
1.17, and 1.21 that may be required by this paper, and to credit any overpayment, to Deposit
Account No. 50-1283 referencing docket no. SLNO-034/06US 333072-2393. However the

Director is not authorized to charge the cost of the issue fee to the Deposit Account.

Dated: December 27, 2018 Respectfully submitted,
COOLEY LLP

COOLEY LLP

ATTN: IP Docketing Department Electronic signature: /Catherine O. Liang/

1299 Pennsylvania Avenue NW, Suite 700 Catherine O. Liang

Washington, DC 20004 Reg. No. 61,778

Tel: (650) 843-5875
Fax: (202) 842-7899

184966381
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/041,237 07/20/2018 Neil M. COWEN SLNO-034/06US 1066
333072-2393
58249 7590 01/08/2019 | XAMINGR |
COOLEY LLP
ATTN: IP Docketing Department OH, TAYLOR V
1299 Pennsylvania Avenue, NW
Suite 700 | ART UNIT | PAPER NUMBER |
Washington, DC 20004 1625
| NOTIFICATION DATE | DELIVERY MODE |
01/08/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

zIPPatentDocketingMailboxUS @cooley.com

PTOL-90A (Rev. 04/07)

APOTEX_EX1024 PGR2026-00034 Page 133



Application No. Applicant(s)

16/041,237 COWEN, Neil M.
Office Action .S‘ummary Examiner Art Unit AlA Status
TAYLOR V OH 1625 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)v] Responsive to communication(s) filed on 12/27/2018.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)[] This action is FINAL. 2b) v This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 29-38 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6) [J Claim(s) __ is/are allowed.
7) Claim(s) 29-38 is/are rejected.
8) [O Claim(s) ____is/are objected to.
9) [OJ Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(v) The drawing(s) filed on 07/20/2018 is/are: a)lv} accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)lJ All b)(J Some** ¢)J None of the:
1.[J Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:

Paper No(s)/Mail Date 12/27/2018,

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190102
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Application/Control Number: 16/041,237 Page 2
Art Unit: 1625

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

The Status of Claims:

Claims 29-38 are pending.

Claims 29-38 are rejected.

DETAILED ACTION
1. Claims 29-38 are under consideration in this Office Action.
Priority
2. It is noted that this application is a continuation of 15/671,792(08/08/2017) (US
10058557), which is a division of 14/940,018(11/12/2015)(US 9,757,384), which
claims benefit of 62/080,150(11/14/2014) and claims benefit of
62/138,245(03/25/2015) and claims benefit of 62/170,035(06/02/2015) and

claims benefit of 62/221,359(09/21/2015).

Drawings
3. The drawings filed on 07/20/2018 are accepted by the examiner.
IDS
4. The IDS filed on 12/27/18 is reviewed by the examiner.
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Application/Control Number: 16/041,237 Page 3
Art Unit: 1625

In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention maynotbe obtained, notwith standing thatthe claimed
invention is not identicallydisclosed as setforth insection 102 of this title, if the differences
between the claimed invention and the prior artare such thatthe claimed invention as a whole
would have been obvious before the effective filing date of the claimed inventionto a person
having ordinaryskill in the art to which the claimed invention pertains. Patentability shall not
be negated by the mannerinwhich the invention was made.

The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.
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4. Considering objective evidence present in the application indicating

obviousness or nonobviousness.

5. Claims 29-38 are rejected under 35 U.S.C. 103 as being unpatentable
over Cotter (US2014/0364367) which has a provisional application No. 61/832,779 filed
on Jun. 8, 2013 in view of Feigerlova et al (J. Clin. Endocrinol. Metab., July 2008, 93(7),

p.2800-2805).

Cotter discloses a method of treating Prader Willi Syndrome and a method
of improving a lean body mass and decrease body fat associated with Prader

Willi Syndrome using a Katp channel opener such as diazoxide in the followings:

Q0B8] Adso provided herein is a method for treating a dis-
esse or condition selected from Prader-Willi Syndrome, a
condition associated with low hasal metabolic rate, and a
condition associated with hyperphagia. The method may
comprise admmisienng a K g channel opener 1o a patient in
need thercof, and the patient”s blood ketone level may be less
than a target level selected from 3.0, 2.5, 2.0, 1.5, 1 .0, 0.6, 0.5,
04, 4.3, 0.2, and (.1 munel/ml.. The method may further
comprise the step of administering a subseguent doss ol the
K ;7 channel opener to the patient. The subsequent dose may
he higher than the previous dose if the patient’s blood ketone
fevel s less than or equal 1o the target Tevel after adminastes-
tion of the provicos dose, and the subsequent dose may be
sgual to or less than the previpus dose if the patient’s blood

(see page 1, a paragraph#0008)
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10610]  The inventor has made the surprising discovery that
adminstering a K channel opener {eg.,. duoxade)
conmhination with other therapies used to freat Prader-Wilk
Syndrome (PWS) allows the dosages of these other therapies
to be reduced relative to the dosages that would ordinanily be
adrimistered in the absence of the K channel opener, or to
be entirely eluninated from a PWS treatment regimen. For
example, varous syvmptoms of PWS can be treated with
human growth hormone, wakefulness promoting agents {e.g.,

(see page 2, apargraph#0010)

8057} Provided herein are methods of treating PWS by
admmistering a K+ channel opener to a patient. The K 0
channel opener may be used o treat obesity, pre{}whﬂc&,
diabetes, bvpertension, depression, elevated cholesterol,
other whmm associated co- nmrbxdmea ischemie and reper-
fusion mgury, epilepsy, cognitive H‘i‘ipdiﬂl&tﬂh schizophrema,

man, other peychotic diseases, and the ke, T

The K o chan-
nel opener may {a} inhibat fasting msulin secretion, s\bi inhthit
stimudated sulin secretion, (o} elevate enorgy L}a}’knﬂ}tlﬂi‘f
{cd} elevate beta oxidation of {at, or {e} inlubit hyperphagia.

[O58] & Combined Treatmaent with Redouced Dosage of
Greoaath Blormone

[0039]  The K ;4 channel opener may be coadminmstered
with a human growth hormone (GH) o treat PWS. The com-
bination therapy may be used 1 improve body composition
abnormaliiies and improve hnear growth of an wnfant or child
with PWS, or to improve body composition abnormalities in
an adult with PWS. The combination therapy may also be
used to improve lean body mass, decrease body fat, modulate
bome mineral density, or normalize adult height, The therapy
may also be used to improve cogmtion, tone, endurance,
stamina, strength, agility, or motor development, or to posi-
tively affect nitrogen balance or increase energy expenditure.
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060} The GH dose may be QUIR03 my'kefweek, and
may be administered as & daily subcutancous imection. The
basehne GH dose may also be at least 001, 0.05, 01, Q.15,

0.2, 03, 04,05, 1.0, 1.5, or 2.0 mg'kg'week. The baseline
GH dose may also be less than .01, 0.05, .1, 0.15, 0.2, 0.3,
0.4, 0.5 1.0, 1.5, or 2.0 mp'kgiweek. The GH dose may be
adi u\iui hﬁﬁx&d on the wetght of the patient. The dose may also
be adjusted bazed on the patient’s lean mass or on insulin
growih factor (IGF-1) levels, such that the IGEF-1 levels do not
excead 3 standand deviations above the upper limit of normal.
The upper lmit of sormal for IGEF-1 levels may be 25-1000
nefml., and may be in g range as deseribed in Table 1

(see page 4, paragraphs#0057-0060)

30ONETRHOD OFF TREATING PRAIDGER ST
SN AN CONTMHTIONMS ARSOCTEATEL
WITH LW BASAL METABOLIC RATE OR
HYPHRPHAGEA BASEID OM BLOOD KETTOMNE
LENVELS

[B079]  Provided heremt 13 a method of treating PWS or
conditions associated with low basal metabolic rate or hyper-
phagia by administering the K - channel to a patient. The
condition may be obesity. The K ,;» channel opener may be

adminstered according to a PWS patient’s blood ketone
level. The patient’s blood hu\m&* level may be less than or
egual iuamﬁﬂicmim 0,2.520,1.5,10,06,05,04,03,

0.2, or 0.1 munolL. The patient’s target fevel may also be
) ﬁ»i A mmalfL, L 6-3 .0 mmolL, less thanoregualto 1.4, 1.5
or 1.6 mmol/L, or greater than or equal to L3 mmol/L or 3.0
mmol/L. The dose of the K, channel opener may be
ncreased for the yamm in comparison {o the patient’s pre-

vious dose wntil the patient’s blood ketone level is at least at
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the target level. The dose of the K, channel opener being
administered o the patient may be maintained il the patient’s
blood ketone fovel is at the target level. The dose ofthe K o
admunstered o the patient may be decreased m comparison
to the patient’s previous dose until the patient’s blood ketone
level is less than or equal to the target level. The dose of the
K pp channel opener may also be decreased in the event that
the patient experiences an undesirable side effect, such as
hyperglyeemia,

(see page 7, a paragraph#0079)

1f the anion 15 diazoxide in a solution suitable for intravenous
nse, then the cation may not be sodium. In solutions suntable

for wtravenous use, 1 the cation 15 sodium, then the anion
nay not be an anton of diszoxide. Hthe salt mcludes so anion
of digzoxide and a sodium cation, then the salt may not be
hiquid form. The KATP channel opener may be a sali ot a
compound of one of Formulae -V in which the cation is
socdinm, potassiom, choline or hexamethyl hexamethylene
dignumonsum. The KATP channel opener may also be BPDYZ

(see apge 10, a paragraph#0142)

10148] ¢, Admnastration

{0149}  Adpinstration of the composition  using  the
nmethod described herein may be orally, parenterally, sublin-
gually, transdermally, rectally, ransmucosally, topically, via
inhalation, via buceal administration, or combinations
thereof. Parenteral advunistration includes, but is not limuted
o, miravenous, wirmarerial, wtraperitoueal, suboutaneous,
intramuscular, intrathecal, and intraarticular. The u‘rmpmz*
tions may be administered to a human patient, cat, dog, large
ammal, or an avisn, The composition may be sdnunistered 1,
2.3.4,5,6,7,8 9, 10, 11, or 12 times per day.
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(see page 10, paragraphs#00148-0149)

01501 . Formulation

{0151} The compositions provided herein may be in the
form of capsules, sprinkle formulation, tablets or lozenges

formulated in a conventional manner. For example, tablets
sl capsules for oral administration may contaln conven-
tional excipients mcludimg, but not linated 1o, binding agents,
fillers, lubricants, disintegrants and wetling agents. Binding
agents include, but are not limited to, svrup, accacia, gelatin,
sorbitol, tragacanth, mucilage of starch and polyvinylpyrroli-

(see page 10 , apargraph#0150-0151)

(0159 With respect to safety, moy side effects have heen
reported for a period of 56 weeks. The infant™s blood sugar
levels were monitored and were in the normal range. Minimal
or no excess lanugo hair growth had been noted. Taken
together, this case supports the uiility of diaroxide in the
treatment of PWS.

(see page 11, a paragraph#0159)
The instant invention, however, differs from the prior art in that the method of
reducing hyperghrelinemia in a subject having PWS by administering an effective
amount of a Katp channel opener for at least 10 weeks or a year or more and the use of

an excipient delaying release of diazoxide are unspecified in the prior art.

Feigerlova et al teaches that hyperghrelinemia precedes obesity in Prader-Willi

Syndrome in the followings:

APOTEX_EX1024 PGR2026-00034 Page 141



Application/Control Number: 16/041,237 Page 9
Art Unit: 1625

ader-Willi syndrome {PYW35} is the most frequent cause of

syrndromic obestty eocurring in one in 25,000 hirths, This

syrrdrome was first deseribed in 1956 as Prader-Labharp-3Wilk
syodrome {1}, characterized by neonatal hvpotonia and fatlure to
thrive {mecaning no sufficient weight gain atbeit normal caloric
intake? during the Hirst months of life tollowed by a rapid weighe
sain during the second vear, which leads to a severe obesity with
hyperphagtia and a decreased satiery afrer the age of 3—4 vr.

o]

(see page 2800, the first paragraph at the left col)

Circulating ghrelin levels have been shown to be low i obe-
sity, suggesting that conversely 1o leptin, there 15 no ghrelin re-
sistance in obesity {13-13) PWS individuals, unlike those with
other known causes of obesivy, had hyvperghrelinemia (13, 14,
16} This hyperghrelinemia s;:{:)-'z.s.ig;i expdain at least two major en-
docrine dysfunctions observed in these panients such as obesity
with reduced satiety and GH deficiency {described in 40-100%
of the panents and explatning the shorr stature) {17} GH defi-
ciency couldd be explained by ghrelin resistance, whereas obesity

cendd resulr from a preserved action of gh;gm mn controlling

appetite possibly due to different rece p{'ms or different modu-
in levels decreased with age in controls {16, 18, 19}

and PYWS {13, 14). Some but not ASE uiif: documented an -
1 levels and BMI m PWS indi-
ghrelin levels were reported neg-

fators, Ghrelir

verse correlation between gsg
viduals (14, 16} MNevertheles

Aty eiv umdd{mi with \i‘wmﬂ.ﬂ adiposity, fasting nsulin, and
homeostasts maodel assessment insulin resistance index (HOMA-

IRY {20, 21 in adults wath PWK

(see page 2801, the second paragraph at the left col.)
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Our study shows that ghrelin dvsregulation in PWS occurs
very early and precedeskhe onset of obesity. Plasma ghrelin levels

ur children with PWS are constantly high from birth to aduir-
hood, regardless of age, but physiological decrease with age was

preserved,
(see page 2804, the right col. , the second paragraph)

Regarding the use of an excipient delaying release of diazoxide, the prior art is
silent about it. Even so, the prior art does offer some guidance as to what kinds of
excipients are available for delaying release of diazoxide; for example, it describes
gelatin, mucilage of starch , polyvinylpyrrolidone as the binding agents. So, it would
have been obvious to the skilled artisan in the art before the effective filing date of the
claimed invention to be motivated to use one of the binding agents in the composition in
order to develop the delay-release of a formulation containing diazoxide. This is
because the skilled artisan in the art would expect such a manipulation to be successful

and feasible as guidance shown in the prior art.

With respect to the lack of teaching by administering an effective amount of a
KaTp channel opener for at least 10 weeks or a year or more in the method of reducing
hyperghrelinemia in a subject having PWS, the prior art is silent about it. However,
Feigerlova does teach that hyperghrelinemia precedes obesity in Prader-Willi Syndrome
and further, the Cotter prior art does indicate the method of treating PWS associated
with hyperphagia by administering the KaTtp channel opener to a patient. Thus, they are
closely relate to each other with respect to obesity. Furthermore, with respect to the
duration of administering the an effective amount of a Katp channel opener, the prior art

does mention generally that there were no side effects for using diazoxide in the
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treatment of PWS for 56 weeks (see page 11, a paragraph#0159). From the above
information, it seems reasonable for the skilled artisan in the art to assume that
improving lean body mass and decreasing body fat can be observable steadily without
any side-effects as long as the combination therapy consisted of the Katp channel
opener and GH lasts for 56 weeks. So, it would have been obvious to the skilled artisan
in the art before the effective filing date of the claimed invention to be motivated to
administer the effective amount of a Katp channel opener after 56 weeks so as to
evaluate the efficacy for the reduction of hyperghrelinemia in a subject having PWS.
This is because the skilled artisan in the art would expect such a manipulation to be

successful and feasible as guidance shown in the prior art.

Cotter expressly discloses the method of treating Prader Willi Syndrome and the
method of improving a lean body mass and decrease body fat associated with Prader
Willi Syndrome using diazoxide as a Katp channel opener, whereas Feigerlova does
teach that hyperghrelinemia leads to obesity with hyperphasia in Prader-Willi Syndrome.
Both of them are directly related to each other with respect to the method of treating
Prader Willi Syndrome associated with hydrophagia and its close relationship between
hyperghrelinemia and the consequence of obesity with hyperphasia in Prader-Willi
Syndrome. So, it would have been obvious to the skilled artisan in the art before the
effective filing date of the claimed invention to be motivated to combine Feigerlova’s
teaching of the advent of hyperghrelinemia with Cotter's method in order to prevent or

reduce hyperghrelinemia in a subject having PWS by administering an effective amount
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of a Katp channel opener, thereby further decreasing the chance of becoming obesity in
the near future. This is because the skilled artisan in the art would expect such

combined teachings to be successful and feasible as guidance shown in the prior art.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TAYLOR V OH whose telephone number is (571)272-
0689. The examiner can normally be reached on 8:00-5:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Andrew Kosar can be reached on 571-272-0913. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/TAYLOR V OH/
Primary Examiner, Art Unit 1625
1/03/2019
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(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Inventor: Neil M. COWEN Confirmation No.: 1066
Application No.: 16/041,237 Group Art Unit: 1625
Filed: July 20, 2018 Examiner: Taylor V. Oh

For: METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME OR
SMITH-MAGENIS SYNDROME

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT/RESPONSE TO OFFICE ACTION

This is in response to the non-final Office Action dated January 8, 2019, for which a
response is due on April 8, 2019. Applicants hereby petition for a two (2) month extension of
time, thereby extending the deadline for response up to and including June 8, 2019.

Accordingly, this response is timely filed. Reconsideration and allowance of the pending claims,

as amended, in light of the remarks presented herein are respectfully requested.

Any extensions of time necessary to prevent abandonment of this application are hereby
petitioned for under 37 C.F R. §1.136(a), and any additional fees required (including fees for net
addition of claims) are hereby authorized to be charged to our Deposit Account No. 50-1283.

Amendments to the Claims are reflected in the listing of claims, which begins on page 2

of this paper.
Remarks/Arguments begin on page 4 of this paper.

A Supplemental Information Disclosure Statement is submitted herewith.

196231588
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REMARKS

Claims 29-38 are pending in the present application. By virtue of this amendment, claim
29 is amended. No claims are canceled or added. Accordingly, claims 29-38 will be under
consideration after entry of this amendment. Amendment of certain claims is not to be construed

as a dedication to the public of any of the subject matter of the claims as previously presented.

Claim 29 has been amended to recite a method that does not comprise administering
human growth hormone to the subject. Support for the amendment may be found throughout the
specification of the application as filed. For instance, support may be found in the Abstract and
Example 3, “Clinical Study in Obese Pediatric and Adult PWS Patients”, and at least at
paragraphs [00282], [00283], [00284], [00310]. The Abstract, for instance, discloses
administering Kare channel openers optionally in combination with growth hormone. This
alternative element has basis in the original disclosure and may be explicitly excluded in the

claims. MPEP 2173.05(1).

No new matter is introduced by these amendments. Entry and consideration of the

foregoing amendments are respectfully requested.

Amendment and/or cancellation of certain claims is not to be construed as a dedication to
the public of any of the subject matter of the claims as previously presented. Applicant expressly
reserves the right to pursue the presently unclaimed subject matter disclosed in the present
application in one or more divisional and/or continuation applications or an application claiming

benefit of the present application.
Information Disclosure Statement

An SIDS is submitted herewith. Applicant thanks the Examiner in advance for review of

the cited US publication and return of the initialed SB/08.

The Applicant thanks the Examiner for reviewing the IDS filed on 12/27/2018. We note
that citation number 46 to Alemzadeh (1998) was not initialed. Based on a telephone discussion

with the Examiner on 05/20/2019, Applicant understands that although the reference was

4
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considered, the Examiner’s initials were inadvertently left out. Applicant requests an indication

on the record that cited reference has been considered.
Claim Rejections — 35 USC § 103

Claims 29-38 stand rejected under 35 U.S.C. 103 as allegedly being unpatentable over
Cotter (US 2014/0364367) in view of Feigerlova et al. (J. Clin. Endocrinol. Metab., July 2008,
93(7), p. 2800-2805). Applicant respectfully disagrees for at least the following reasons.

NO EXPECTATION OF SUCCESS OF REDUCING HYPERGHRELINEMIA IN A SUBJECT
WITH PWS

The Office Action states on page 11:

Cotter expressly discloses the method of treating Prader Willi Syndrome and
the method of improving a lean body mass and decrease body fat associated
with Prader Willi Syndrome using diazoxide as a KATP channel opener,
whereas Feigerlova does teach that hyperghrelinemia leads to obesity with
hyperphasia in Prader-Willi Syndrome. Both of them are directly related to
each other with respect to the method of treating Prader Willi Syndrome
associated with hydrophagia and its close relationship between
hyperghrelinemia and the consequence of obesity with hyperphasia in Prader-
Willi Syndrome. So it would have been obvious to the skilled artisan in the art
before the effective filing date of the claimed invention to be motivated to
combine Feigerlova's teaching of the advent of hyperghrelinemia with Cotter's
method in order to prevent or reduce hyperghrelinemia in a subject having
PWS by administering an effective amount of a KATP channel opener, ...

“Hyperphasia” and “hydrophagia” are not relevant to the discussion of Prader-Willi
Syndrome and are not terms used in Cotter. We believe Examiner intended to suggest that
excessive levels of ghrelin in a subject’s blood (hyperghrelinemia) leads to increase appetite
(hyperphagia) and increased consumption of food, and that this may result in obesity. However,
just because hyperghrelinemia may result in obesity, the converse is not necessarily true — that

reducing obesity in a PWS subject will necessarily result in the reduction of hyperghrelinemia.

196231588
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Furthermore, a relationship between hyperghrelinemia and obesity does not imply that increasing

lean body mass in a PWS subject will necessarily result in the reduction of hyperghrelinemia.

The basis for the 103(a) rejection apparently rests on this reasoning, namely, that
increasing lean body mass necessarily results in the reduction of ghrelin levels in the blood.
Applicant respectfully points out that the basis for this assertion is not provided in the Office

Action.

The Office Action does not provide any basis to support the logic that improving lean
body mass in a PWS subject with hyperghrelinemia, will result in the reduction of

hyperghrelinemia in the subject. Neither Cotter nor Feigerlova suggests that increasing lean

body mass will result in a reduction in hyperghrelinemia, nor do the references provide an
expectation of success with respect to the administration of a Karte channel opener leading to a
reduction in hyperghrelinemia. In addition, Feigerlova states that “plasma ghrelin levels showed
wide interindividual variations” (page 2802, first column), and that the authors observed “a
significant inverse relationship between ghrelin levels and BMI” (page 2802, column 2; 2803,
column 1). This inverse relationship (an increase in ghrelin levels associated with lower BMI

levels) teaches away from an expectation that reducing BMI will result in reduced ghrelin levels.

COTTER REQUIRES THE COMBINATION OF GROWTH HORMONE AND Kartp
CHANNEL OPENERS TO IMPROVE LEAN BODY MASS

Even if an increase in lean body mass did result in the reduction of hyperghrelinemia in a
subject having PWS, Cotter’s method requires the combination of human growth hormone and
Kartp channel openers. Cotter does not teach or suggest that administration of a Kate channel

opener alone would result in an increase in lean body mass.

Cotter discloses coadministration of a Kate channel opener with growth hormone as a
combination therapy. “Combined Treatment with Reduced Dosage of Growth Hormone” Cotter
[0058]. The publication states “the combination therapy may also be used to improve lean body

mass, decrease body fat...” Cotter [0059]. However, the suggestion of improving lean body

196231588
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mass is limited only to this example of combination therapy of a Karp channel opener and

growth hormone.

In contrast, presently amended claim 29 recites a method that does not permit
administering human growth hormone to the subject having PWS or SMS. Thus, the scope of
the claimed method does not encompass overlapping treatment regimens between a Karp channel
opener and human growth hormone. A person having ordinary skill in the art reading Cotter’s
disclosure under “Combined Treatment with Reduced Dosage of Growth Hormone” would need
to eliminate the administration of growth hormone treatment in order to arrive at the pending
claims. Cotter provides no suggestion, motivation, or expectation that administration of a Kate
channel opener in the absence of growth hormone treatment will be successful in leading to the

increase in lean body mass as recited in the claims.

COTTER DOES NOT SUGGEST THAT Karr CHANNEL OPENERS WILL INCREASE
LEAN BODY MASS IN SUBJECTS

Cotter discloses that administration of a Kate channel opener results in a dosage

reduction of other therapies used to treat PWS symptoms. Cotter [0001], [0003]. The other

therapies listed are human growth hormone, a wakefulness promoting agent, and a
psychiatric/mood stabilizing medication. Cotter [0001], [0003]. The decrease in dosage of other
therapies as a result of administration with a Kate channel opener is described as a benefit,
because the undesirable side effects of the other therapies are reduced as a result of lowered
doses. Cotter Abstract, [003], [010]. For instance, Cotter discloses that the undesirable effect of
insulin resistance that can arise from a standard dose of growth hormone may be reduced.

[0010]. Cotter teaches that Karp channel openers may be used to reduce dosages of other
therapies and does not disclose that the use of a Karte channel opener results in the increase of

lean body mass in subjects with PWS or SMS as recited in the present claims.

Furthermore, studies showing an increase in the lean body mass of PWS subjects as the
result of treatment with human growth hormone has been documented in the scientific literature

prior to the earliest priority date of the Cotter application. (Long-Term Growth Hormone

7
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Therapy Changes the Natural History of Body Composition and Motor Function in Children with
Prader-Willi Syndrome Carrel, A. L., et al. J. Clin. Endocrinol. Metab. 95(3) 2010, p. 1131-
1136; reference number 60 in SB/08 submitted 12/27/2018, and considered on 01/03/2019.) As

discussed in the previous section, Cotter discloses the increase of lean body mass in the context
of coadministration of a KATP channel opener with growth hormone as a combination therapy.
Cotter [0059]. Thus, a person having ordinary skill in the art reading Cotter would likely

attribute lean body mass improvements to the administration of growth hormone rather than the

Kartp channel opener.

Cotter does not address nor provide any data relating to changes in lean body mass. The
only clinical observations provided are in Example 1 where a Karp channel opener is
administered to an infant (8 months old) with PWS who is undergoing growth hormone therapy.
Cotter [0158]. The publication describes observations related to narcoleptic response, stamina,
IGF and genotropin levels, blood sugar levels and lanugo hair growth. Cotter [0158]. Cotter
does not address any change in lean body mass even after a period of 56 weeks of administration

of a Katp channel opener in combination with growth hormone.

There is no suggestion or disclosure in Cotter that administration of the Kate channel

opener without growth hormone is responsible for an increase in lean body mass, nor that
administration of a Katp channel opener to a subject having PWS or SMS will result in a
reduction of hyperghrelinemia as claimed. Although Cotter generically discloses that
combination therapy with growth hormone may improve lean body mass, a person having
ordinary skill in the art is mostly likely to attribute the improvement to growth hormone therapy
rather than the effect of a KATP channel opener. Thus, Cotter’s data does not support nor

suggest an increase of lean body mass as a result administration of a KATP channel opener.

Furthermore, the pending application provides data on the on the effect administration of
a Karp channel opener on ghrelin levels in Example 3. Administration of a Kate channel opener
over 69 days resulted in the reduction of ghrelin concentration by 15%. Table 15 summarizes

the results.
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Chsnges i Loptin and {iheclin

[D265]  Leptin and ghrelin were messured st Baseline aad
again on Day 69, The results from Baseline through Day 69
{or loptin and yhrelin are provided in Table 15

TABLE 15

Lepsin sl wheciin chagaey fom Heeeline twowpk Ty §9

Pargnetd I Porcent change sl

.01
OS2

Lewin &

C¥lieeliin &

FEIGERLOVA DOES NOT CURE COTTER’S DEFICIENCIES

Feigerlova does not disclose or suggest administration of a Kare channel opener, nor the
use of a Katp channel opener alone to increase lean body mass or to reduce hyperghrelinemia.

Feigerlova does not cure Cotter’s deficiencies.

In summary, Cotter requires the combination of growth hormone and Kate channel
openers to improve lean body mass. There is no expectation or likelihood that administration of
a Katp channel opener in the absence of a growth hormone will lead to an increase in lean body
mass based on the reading of Cotter. In addition, Cotter does not disclose or suggest that an
increase in lean body mass will result in the reduction of hyperghrelinemia. Feigerlova does not
cure these deficiencies. Thus, there is no expectation that increasing lean body mass with a Karp
channel opener would necessarily result in the reduction of hyperghrelinemia as recited in the

claims. The pending claims are non-obvious over Cotter and Feigerlova, and Applicant

respectfully requests withdrawal of this rejection for at least these reasons.
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CONCLUSION

In view of the above, each of the presently pending claims in this application is believed
to be in immediate condition for allowance. Accordingly, the Examiner is respectfully requested
to withdraw the outstanding rejections of the claims and to pass this application to issue. If it is
determined that a telephone conference would expedite the prosecution of this application, the

Examiner is invited to telephone the undersigned at the number given below.

Any remarks in support of patentability of one claim should not be imputed to any other
claim, even if similar terminology is used. Additionally, any remarks referring to only a portion
of a claim should not be understood to base patentability on that portion; rather, patentability
must rest on each claim taken as a whole. Applicant respectfully traverses each of the
Examiner’s rejections and each of the Examiner’s assertions regarding what the prior art shows
or teaches, even if not expressly discussed herein. Although amendments have been made, no
acquiescence or estoppel is or should be implied thereby. Rather, the amendments are made only
to expedite prosecution of the present application, and without prejudice to presentation or

assertion, in the future, of claims on the subject matter affected thereby.

Although the present communication may include alterations to the application or claims,
or characterizations of claim scope or referenced art, Applicant is not conceding in this
application that previously pending claims are not patentable over the cited references. , any
alterations or characterizations are being made to facilitate expeditious prosecution of this
application. Applicant reserves the right to pursue at a later date any previously pending or other
broader or narrower claims that capture any subject matter supported by the present disclosure,
including subject matter found to be specifically disclaimed herein or by any prior prosecution.
Accordingly, reviewers of this or any parent, child, or related prosecution history shall not
reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter

supported by the present application.
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In the event the U.S. Patent and Trademark Office determines that an extension and/or
other relief is required, Applicant petitions for any required relief including extensions of time
and authorizes the Director to charge any appropriate fees under 37 C.FR. §§1.16, 1.17, and
1.21 that may be required by this paper, and to credit any overpayment, to Deposit Account No.
50-1283 referencing docket no. SLNO-034/06US 333072-2393. However, the Director is not

authorized to charge the cost of the issue fee to the Deposit Account.

Dated: June 6, 2019 Respectfully submitted,
COOLEY LLP

COOLEY LLP

ATTN: IP Docketing Department Electronic signature: /Catherine O. Liang/

1299 Pennsylvania Avenue NW, Suite 700 Catherine O. Liang

Washington, DC 20004 Reg. No. 61,778

Tel: (650) 843-5875
Fax: (202) 842-7899
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings of claims in the

application:

Claims 1-28 (Canceled)

Claim 29 (Currently amended): A method of reducing hyperghrelinemia in a subject having
Prader-Willi syndrome (PWS) or Smith—Magenis syndrome (SMS), comprising administering to
said subject for at least 10 weeks a pharmaceutical formulation comprising an effective amount
of a Karp channel opener,

and wherein the method does not comprise administering human growth hormone to the

subject.

Claim 30 (Previously presented): ~ The method of claim 29, wherein the Kare channel opener

is diazoxide, or a pharmaceutically acceptable salt thereof.

Claim 31 (Previously presented): The method of claim 30, wherein the pharmaceutically

acceptable salt is diazoxide choline.

Claim 32 (Previously presented): ~ The method of claim 29, wherein the pharmaceutical

formulation is administered once per day.

Claim 33 (Previously presented): ~ The method of claim 29, wherein the pharmaceutical

formulation is administered twice per day.

Claim 34 (Previously presented): The method of claim 29, wherein the pharmaceutical
formulation comprises at least one excipient that affects the rate of release of the Karp channel

opener or the pharmaceutically acceptable salt thereof.

Claim 35 (Previously presented): ~ The method of claim 29, wherein the pharmaceutical
formulation comprises at least one excipient that delays release of the Karp channel opener or the

pharmaceutically acceptable salt thereof.
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Claim 36 (Previously presented): ~ The method of claim 29, wherein the pharmaceutical

formulation comprises at least one other active ingredient.

Claim 37 (Previously presented): ~ The method of claim 29, wherein the pharmaceutical

formulation is administered for 1 or more years.

Claim 38 (Previously presented): ~ The method of claim 29, wherein the pharmaceutical

formulation is administered orally.
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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/041,237 07/20/2018 Neil M. COWEN SLNO-034/06US 1066
233072 2203
| EXAMINER |
58049 7590 06/19/2019
COOLEY LLP OH, TAYLOR V
ATTN: IP Docketing Department
1299 Pennsylvania Avenue, NW | ART UNIT PAPER NUMBER |
Suite 700 1625

Washington, DC 20004 DATE MAILED: 06/19/2019

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published applicati d pdt
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Application No. Applicant(s)
) o 16/041,237 COWEN, Neil M.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
TAYLOR V OH 1625 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to 6/06/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 29-38 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 6/06/2019.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (3 Other .

of Biological Material .
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/ITAYLOR V OH/
Primary Examiner, Art Unit 1625

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190614
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Application/Control Number: 16/041,237 Page 2
Art Unit: 1625

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.

Reasons of Allowance

The Status of Claims

Claims 29-38 are pending.

Claims 29-38 are allowed.

l. The following is an examiner's statement of reasons for allowance:

The rejection of Claims 29-38 under 35 U.S.C. 103 as being unpatentable over
Cotter (US2014/0364367) which has a provisional application No. 61/832,779
filed on Jun. 8, 2013 in view of Feigerlova et al (J. Clin. Endocrinol. Metab., July
2008, 93(7), p.2800-2805) is withdrawn due to the modification of the claim 1 and
applicants’ convincing arguments about the differences between the prior art and

the claimed invention (see pages 5-9, response)

Any comments considered necessary by applicant must be submitted no later than
the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled "Comments on

Statement of Reasons for Allowance."
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Application/Control Number: 16/041,237 Page 3
Art Unit: 1625

Any inquiry concerning the communication after allowance such as sending all
post-allowance correspondence should be directed to “ Box Issue Fee” or faxed directly

to PUBS at 703-305-8755. This will expedite the process of these papers.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free).

/TAYLOR V OH/

Primary Examiner, Art Unit 1625
6/14/19
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ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Neil M. COWEN, Carlsbad, CA;
Essentialis, Inc., Redwood City, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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