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studios and 3 tabdel formaletion wrder drvelopmupat ¢ s anti-hyporionsive, Tt aover

comnerciatizod (e U ik, o ‘f Fharm, Sof, SGTETT-1250 (1965); Raddy, et al,

A4S Phoesy Bt d

22003 US Patenmt 6364

{aae Carvond orad formulations of dazoxide wo labeled for doying two o three gimes
por day at Sor 12 bour intorvala, Muost patienis reeciving dlazoxide are dosed thise thoes pay

%t

~

day. Tommential and experimntal frmmdatins of O e ave charastorized by rapid deug

releren following myestion with covapletiinyad relosse In spproxinately 2 houvrs,

=

{001 Currentorad formalations of diszoxade Suberapowis use vosubt now range of

sdvirse stde offoots instuding dyspopsia, saussy, disvrhex, fuid retontion, edsre, roduced

ki

sates of exorotion o sodiugy, cldoride, wnd e asid, byporghyconds, vomiting, sbdwminal
2 o AR YR 3

%

padn, dous, achvoandia, palpHationg, ol hoadaohs {soe carsint packaging busort 8 thy

Proglecom), Oral troetvons with diszocide 6 wed o individuads exporiencing sortows

~

>where f

e side

« 10ty rosalix i sipnificamt mosbidity and moralite, The

effects from orel sdminbiration are wolerated bocwee the bonefis of tretment ave substantial,

The advery side offton profile of ordd dinsowids Bt g pulity of the drag i Hokting dhoess

palfents atdoses withon te lboled range of 3o S mghepor day.

RS Thy effect of dissovide in antmel models of Glabates and obesdty {o.g
&
{1891, Alemzadeb of ol { Wetebofism 43:.334-34 1 (19961, Alenzadeh et ol {Endocrisaingy

FRLIZO2 (199 “’ﬁcl!‘\ig of 3l (FASER § 14435460 (20001, Alernzadeh et al

rratsy has boep roported,. Sereg Adenadeh ot &l (Badoorine f<:»;;}= FRR T

=

e dog

WE A0, Qlemvided snd Tushaw (Enduorinaiogy

3.

s 2TR0TY BT (1BOSY,

b Adzevg et al (S of Fhossma Exp

A

v EAT3GHI363T (20000,

amd Sunwit ef vl (B

{81 The effect of dlazoxide In by with
2., Wigsnd and Blackard {Diabetes 2
fsasin roceptors), Ratamann o all (e J ety
sl sensitivity by moderately obese paitonis), Mavags ot @l (#oll Spec & 8ol Sper

STIRGOL VARG (197 Ty maderate dose digzoside treatmant on m&igi}f foa 3 ohose patontsy,

Alvoesuded ot all (F Clin Brdoor Mewd 1811818 (1998 Tow dose alissunidy treationt

w e

& bt olvese hyperinseiinentic patientsy, Guldarand ot 8l (FHaby

CAAR-A56 (2007 divzoxide n ofese tvpe H diabtic pations ), Origvistat sl

92107 (3004 tecell Ruetion nossared tey olroulating &

ol
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poptide in children ot chnial saset of tx;\v digheten), Bisk ot el {Umm ey Core T HIRERT-

pationsy,

sseribes s mcthind for novmulizing bluod ghisose and

rnal fasting blood glocose and insoalin vedvand

o bovelvand st losst one asulin

@xhibi-iing i1t an oral Qlucess wolors

b3

level sbaormality xelected from e group consiating of & delayed insulin posk, an

exagyoratad msulln poak and a seooudary slvvaded invalin peik. According o this roforan

gaeivg

the verethod nchedes administoring Sl iy b daassoant Sroes about 84 fo abon 8.8 mgky

bosdhye walpht beforeonch meal b an amount effective o novowdise the Mood ghueose and
instin lovels,

{81 LS, Patend No, 6,38 advnbnistration of dlezokide as 3 roatment Ry

ayndrame-X, snd remdting comphingtions, that nchade byperiipidemia, vperieasion, vontral

[ed

obosity, Tperinsaiinemia sad mpatrad glncoss olerancs: Acsording to this referonce,
dimzonide interfores with pancreatio et funotion by ablatng codtgonots nsalin seorstion
sesuding 1 astate of nsehn deficionty and high blood ghicoas lovels squivalont o that of
diabetic pationts thet depend on exogenoes sty administration for noralization of the

Rlood glucose vl

8015 LS, Patent Mo, 2,986,573 desortbes dinvoxideand albali metad sals ka the

( 3

weatmont of hypasonsion
wesy ULE, Pudent no 5,628 045 desoribes diazoxide S topieal ophthalnie
adminisiation,

18817 W0 weof dhionide i G treatoenm of Resyodroms

meluding obosity sssuciated thermvith,

Iy LLS, Patent publicasion v 200300351 doseribes diszoxide-containing

govppounds L reduting the consumpgon of fb-comainmg fods,

R {8, Patowt pablication s eacribnay theoues of a Do 2 inhitbitor

phes dagoxide fythe troatment of obssity,

e LLS. Patont publication w 20032

RSO doserihes the use ol Koo Shanaed

i snd petal sebs R saducing e consaaption of St containing

™

wpeners ehadbeg e

fooud.
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SUMMARY OF THE INVENTION
a2y Provided heroit sre phavmuesatioal formdating of By chuntied opoaedy and

thedr e fpntionadly o odmbinatton with growth horaoad) St trestmant of vatitvay Hibedaes

geats sygirone {SMS),

and conditions, mohding Prades- Wil Syndrome (FWS), Saith-M

and the Ble, Such formadations are characierteed se bolng Dosvsileble, A Kypechamed
Uenier vy uved herotn has any ote o more of the followdug properties: (1) opeing

SURLR G

2 potsssiunrchaals (21 binding w fle SURT subawdt of Ko chomel sad £3)

> iduced release of fnsulin following adiminiateation of the compaind &
vive, Profovably, Ko chenmal oponmey are Kaps chuaned opsbers with afl thees properties,

Karechaongd opeades as dofined above preforably have the steastwe of o 5 of

Formulas -V as sof fieth adow,

Be2y I acsordanse with one sspeet of the prosent inveation, 1 has beey discovered that
onw s mors Kape channel oponeeds ) foptienally @ combinativon with growth hurmone &

- With Syndrome {FWR), St

effeetivefor the froatment of & sullject having Fra

Magonix syndrame (SMR 1, and tho ke, wnd s especially offostive fur invrossing the lown
hody mass sfsuch subjoxts, Thendors, i one sspodt of the prosent Invention, there see

provided methods of nercasing the lean body masyof & sabjost having Prades- Willi

Y and Gie like, satd wethod comprising

Syvndrome (PWS), Swmith-Magee

sdnnnistering tosaid salgent for at loant 4 weoks @ offective amount of & Ko channed

apener {optionadly in combination with growth Jxwmone).

EVERS o sonie ormbodirmends, the loan body mass of sakd sulteet & lnoronsod byt keadd

194, Ia sonte ombinlimondy, the et body s of said vobjoit s incroased byat loasd gt

O

somw ombodimonty, the oan hody mass wf seld sehiest 18 inorcasad by st fossd 3850 v mame

sobodunents, the kean body mass of sald subject v i by ot losst 4% Insonwe

orabodimonty, the loan body nress of said selyjest 18 incressad by @ feaxt 3.

e fo addition by indronsing the Jea ass of g subjeol, fnsome smbodinsats,
fventon methody aluradoee the izygsﬁzsz‘simgia of a xulgent, hrsome pnbodivonts, the

fyperphagia of s pust 1%, In some embodivasats, the

hyperphagha of suid \axiﬂc:. s reducnd by et foast 2096, T sot onbailioens, the

frvperphagid of soid ndyoot 16 veddueod by ot loust 30%,
{0825 In additon 1o mercasing the donn body mass of a xubjort, insome eimbodimanis,

invention nrothods also roduo the hady farof s aubjoct. In some omb

1743
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of saded sulent ts reduged by ot loest 1%, 1o soves conbodinmnts, the body fat of satd sabjeg

i verducnd by at feast 3060 I sovas pahodivents, o body Bt of said subject s reducad by &
least 5%,

o the prosont lnvention provides w mothod of incrausing e lown

i

{al2a] T anothor as

fody mass of 2 sudject having Prador-Wilhi Svaidrome (PWS), Smith-Mugords syndrang

{SMSY and the ke, wheredn ssi 3\132‘«;\.\4 s wlready hong treatesd by sdministestion tortnof
owth horpone, said method comprising co-rdministeriag 10 satd sulteot an offogiive

&

amount of 8 Kirs chianed ooy iy additkay to said growih Bormons

BT fivver asothor sspost, the prossat Trvantion provides 3 mnthod of Insreasing the
fear body mass of 8 subipet having Prador- Wi Syvadromo {PWE), Smith-Magonis syndrome

{585, and the fike, whercdn said subjoct is alrondy being tonted by adiministeatim thereto of

s effeotien amoant of & Koy chaaned QERIEY, M wid methiod TR I\x‘ﬁ“ Ll aﬁﬂ'&d‘l!\‘k“iﬂ“ £

N

aabd sebioct an offective amownt of growh hormone iy addition 1o sald K channel opener,
{O0RY Karechammel sponers defingd by Fonmula § are sx Bllows

*%
RY am

J\“{- N‘\.Wgz‘js

1A ‘s
X\ “,5\ & L
Pawt T N Sy
s R
FARNY
{83

Formuala §

wherehn
i T 3i y e s . ~
R aad B when presend, see independenily sedvctod Som the group coasising of

sy, by alkyl, sebstituted Jowse allipl, oyveloatkyl, sabatitiied

&y Limﬁi\‘d, aauing, and subastitond aming;
3 aud B, when present, e ndependently selostad from th group sonsisting of
fvdrogen, and lower atkyl;

<2 o Fatovt chely, wherein cachatom b indepeadently selected from carbos,

s,

Xiwsa
sulfur or pitrogen, and cech sony I optionadly sdbstitaed with haldgon,
hydvoryl, lwerwikyll sabsttunted owor albed, lower sthowy, ycloatked,
substitated oveloaihyd, subatitited baweralbogy, swine, o subsiiutad wning;

whorsty rngs A ansd B owre cach indepondently satwaied, pontuasatunsted,

polvunsaitrated Of anmatic

&
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anmd alt Iosquivaionts toohading sale, prodrags amd omwers thercoll
U I partivelad orabudimonts, comp s of Formud | oiay include s doable bond

between cither positiony Land 2 or positions 2 and 3 of Riag A, Whewn s a%msbia bmﬁid i

t

prosent betweon posttions 1 and 2 of Ring A&, R™ is abaent sod one of B and 8% arg absent,

N et P
Whena doable bond s present between posttions Zand 3 of Ring A B ® 15 abugat gad one of
5

wp b,

snd B0 are absent, Tna preforrad embodiment, B s ®'Y are not amdine. Inanother

proferred convbadimeny, Ring Bdoss aot mchude sony heteronions,

{03y Ko chansel openers defined by Fonvads 1 baing @ subgeners of Formala Tare ag
Ballows

Formde 1
wherein
B awss vo the group consistng of hvilrogen, Toweer alkyl, soabutitated kv
iy selooted fron the granp cousisting of Bydrogen, fToweratkytl, rabstitmad owe
atkvt eecdoaliod, substitared cvoloatid, aming, and substitared wnny;

o
%

ingof hydrogen, and fowar albyl;

5t ‘

Re® fxosedpotod froms the group oousis

Xisa b, 2 or Yatony chaiy, wherein each stont &8 idependently selegted from carbos,
xubar or altrogen, and sach gtom Is optionsdiy sebstitated with haedogen,

hedvoxyl, bvver wike], substituted lower alkyl, loaver shkaxy, wyveloatkyl,

ofoaiied, sabsttiged Tower slbogy, amine, or sabstitvtod wning
wherely ritg B b sigtrsted, mosounsatursied) potyunsatrated o ardmarie]

and all bisapavalams uchuding salis, prodvogs wd oo the

ULk e I pasticular embodiments of Formmda B, X i {’..‘v{}'é@"}{lii{ﬁ}g wherein R and ®b
are independently selested fronythe roup Consistingg of brdrogen, halogen, Tower alkyl

substitatod hvver alkvl oveloalkyl, substitniod Syoloalkyl, bavver atkooy, sebstitutad Iowar

atkoxy, aming, sulfomlaning, aminondhay, sulimd, and the ke, To farther
erabodinients, R @ sod &Y we indopendently sofoctid from the groap vonsisting of hvdrast,
subetiiuted oxy, substites thisd, allovhbis, sebstssted allyvlthio selfel, sulfod,

subsituied subfingl, substibaed sulfony] subgtituiod selfonylaraine, subptitaiod aping,

subsiitetod wnine, alkyladfingl, alk aming, and the Hhe faw

-
&
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prefarred embesdiment, RY s md amino, In anoibor preforred embodiment, Ring B does not

melde sy heterostomy,

{8833 vohanngl ppenors defimad by Formala 11 belng 2 oavbgenors of Formds Lare

as folows:

Pornauls 1

whorsg

N

s of hyvdrogen, Tower atkol, subsiltwed lowey

R s selosted from the group oo
aliped, evoloaliod], substituted ovclualivl, amine, wind subsdtiated soungy
B SN " ~ 5 . i s
RN 5 asleored from die sroup conaisting of bydrogen, sod Towerallvl;

i w 12 o ¥ atomechady, wherein cach atom iy Huddpendenthy selegted from carbon,

audfur v witrogen, ad ssch stom s optionatiy substitasesd with halo

hydvoxyl, lowor gilel, subsiied bowor skl lowey o
subsiitutest mvolostivl, substitutnd hewer alkoxy, wuing, o subsiiuted waing,
whorsiy ring Bde saturdvd, mosunsatungad, polvunsatursied o avermstie]

sud all bloogeivelon ncluding salis, prodogs sad oo theraol

Wa3a tn partivular orobodiments of Foemusla HT X s CRHCRDL whorshe BB and B
i i A

are indopeadontdy selootad fronythe woop consivting of Byvdrogen, hdogea dower i,

ssbstiated hnwer alky ] ovcloalkyl, sebstitotnd oveloalkyl, brwor alkony, sab
atkoxy, mninoe, sulfomyiangno, sminosuifoned, sulfoavl and delibe, In fuether

£

orabisdiments, R and RY qor wdepondontly ssdectod from the grip congisting of hydhvoryl,

¥

suhsitarod oxy, substituted ool alivilue, yehatiuted el liiio, stdfingd, sulfimyl

subatitisted sulfingl, sobstituted sulfouyvl, substtuted sulfonyiamine, substitated aming,
sshsiitoted amine, alkykatfingl, « Ek:‘«‘s‘msifi}n};‘i, wiky sulfonylaming, and e Bke. Ina
proforred sobodiment, R & notansing, In another preforrad ovnbodiment, Bing B doss nat

mchude wiy Heterowtons.

{6833 Kavechamel apeners defingd by Formpla IV boing ® subgenera of Formula Darg
? R N ol
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Fornmla TV

whereis
R fvaeleotod from the growp consisting of hedrogen, hywver afkyl, sabstitutad loway
atio, evcloalion], seming, and substitated lower maing;
R gy selncted from the group consistng of hydeogen, lower atkyl, and substituted
Kawor alksdy
R fx seleoted from the group cousisting of hedrogen, halogen, kowar el

substitmtad dowar sl wonino, and substituted aming;

an, halogen, lower alkyd,

4 is selovtnd from the mroup cons

~:

substtited Tower aliod, 3ming, and ndsititated aouno;

and af bicegivakos wohuding salis, prodeass sod somers thersadl

{Buasy It partioudar orpbodivents of Formde 1Y i tower aikeld ereforably stind o
sethyd i hvdrogen: and RS and 8% we cach independentiy halogen
NI Dta preferred embodiment of Forpnda IV, R oot s

. N . R T T Wt
18637 tn ancther ambodinent of Formada 1V, 1Y b metlal 3 fvdvomen: BAas

N

sefoctad frove dhe grogp combiting of vdregan, balogen, Jower alkvl, substitoted bower atkyl,

armino, sobetituiod wnine, svcloalio], and sebstituied oysloalie]; and RY fs ehlorine,

A

speners defivad by Fonmale 'V being & subiponers of Fo

{BHARY Kaorpshanne

follows:

L \J:; Y

RV g
FR

o0

Formta ¥

R fvackeoted frnn the group sonsisting of hvdrmgen, bvwer aikyl, substitutad fowar

stk ondkvl, svdngy and substituted bwer sming;

&
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R 5 sulociod from the gravup consisting of hydrogen, lower wRyl, snd substitiied
foaver atkyh

vl

p’,’,,

R 15 solovted from the group oo g of hydrogen, halogen, bswer x

X

lowwver sikvl, soming, el sulwiitnted weing

Sy

RA ju seleeted from the group onstating of vdogen, hulogen, loweralipyl

substittnd ower alined, amine, sod substiinted avdng

and all bioogivalonts nchuding saliy, prodrugs snd Bhomers tharsafl

{8634 o partivelsr orobodiveondy of Fuaeanda 'V, R’ iya lower abkyd {proforably othel or

kit A
pethyih RS 2B cdnsgen; anmd Y wd B greeach indipendenth balogea,

s . § 3 = o s N A s F Yoa b e Y
{5044 v a proferrad cmbodiment of Foroela ¥V, R i not amiae
18413 i smother cobodiment of Formala ¥, RY is moethel ROV ¢ hvdromon: B3 i

selocted from the group consisting of hydrogen, halogen, knver alkel, substied fower allad

arnine, substituted amine, ovoloalie], end subsstated cycloaliond; and R s chioving,

{084} Rave chaneboponses defined by Forvade VI ave e follows:

\* N B!
T
3 e N
0\\

S 28

Formula Vi

o

R fxonedeoted from the group consisting of hedrgen, Tower sfkyl, substingad I

afkyd, cycioatlovl, substitated oveloadkyl, avino, aud substiteted kower sinie,
ar RY s soopomsie with RY or R o forr an addithanal ring

R4 i sedectont fomm e group son

fawae alloel;

ting of hedrogen, brwer alkyl, sod subsiituted

FY 3

B ixosedected frove the group consisting of hydrogan, hadagen, hydvanyl, hvwer alkyl,

sghetitotad lowsr al «;‘i, arpine, substitplod amtne, suifonvl, sndsssuifined,

wind sutfmyvlanding, or K3 can cooperate with KY or RS o form sn adiditional

2:‘;
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I e eied e o o Il NG e Y
R¥jxacteotad B the group sonsising oihvdfagen, haly

s, fower athyvl

110, sulstituted aming, sulfony], and

3

suhstitate wifined,

o
=
ot

%
o

sond witfiovlanting, or #0 can cooparaie with B Lor S s form s addinionad
DI

wherein the ving foroed by the coopastion of BY angd RS or RE snd B, or 88 and

£ iy satasted, mopomisateated, pohvunasteratad o sronwis

wherein e ring formad by the cooperation of BY and RY, or R end RS o 85 and
R85 {5 optionudly sebetitated with hafogen, hydresyl, Tower aliey], substitted
Kooy atked, sening, sobstirored aming, sulfod, ansnosatfonvl, or
suftonylaman

amnd all brosguivalonts inchadis f, proadrugs and fsomers thoreofl

{8843 bvaprelorred wmbudiment, 2 i not an snine substituent,
{844 o another ombodiment of Fommla V1L KY sad BY combBing 1o form 2 § menbaornd

T ancther ambodiment, RS wod RY combing 1o fom @ & mantberad dag wherais at

least one nitrogen i prevent. Froferably, the ring forowd by B and RY does not nchade any

hstsrosiray

U Kape chunnel openers definad by Formads VI sre ws followss

Formula VI

wherei

By

R sekected friom the group consisting of hydrogen, hewer afkyl, substiniad lower

sy tecloalkyl subetitoted Cpeloalkyl nuino, aund sehetitatod bywer aming,
ar R san coopeiie with RY or RY o form an asldithasal ring;

23l g

sed from the af hvdrogen, Jower allyd, and sabstitoted

G RODSIA

faweralhyl

P
P
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R- i selectod frimm fhe group sonsisting

3

v, B

aratkoyd,

suhstitate wifined,
sond witfiovlanting, or 2 ean cooparaie with B Lor RS s fora s addinonad

DI

R¥ix selestod frorn the group sonststing o lnedimgon, hale

substituied lower allyl, amine, substuted aming, s

annd widfonviantae, or RS ean conperae with B oy B3 o form an adiditional

FE T

[E,
wharein e ting foemed by the cooperation of R and RS, or R snd BY, or 8 and RE
is satunied, monsuasatunded, polynasatuostod o avgasiie:
whersin the ring formed by the coupdrtion of R Dand BE grntand RY or R and
RO i oprionally substinsted with bafogen, hydvosyl, Tower atiod, substituted
fower alkyl, amine, subsausted aming, sulfonv!, srnosaifonyl, w
sulfonyiamine]

snd afl bioopaivalonts ohding salis, prodrags sod omers theread

{845} o @ profevred spdbodiment, R iz nat an arphio subsiifusnt,

{47 it another sedodimentof Formada VI B2 and R sombine o form & & manbered

ving. In apother embodiment, B and R combine to fornt a & membered ring wheteln at

fosst one mitrogen i prosent. Preforably, the ring formed by 8% and B 3% does not inclade S\

f/

heterogions.
REIEES Pinkesy otherwing indicated, roforenee i thiv applivation 1o Kape channed opsnes

shinald beamderstosd 1o refer 0 Kapechanng! opener(s) laving one or morg wnd proforably

alt tleerood the Sllowing properties: {1} oponing SURFREAS putasstuny shanmal {2

Y
?

shusose irduved sedsasg of

banding to the SURT »ubwait of Ke channols: and {35 whibining i

o

hsylin following sdminidtration of the compoand & v, Sueh Ky chasnel apensry
proforebly have the straliore of any of the chrppoands of Fowrmdas TV, o miovh preferably
Forraulae IV where R" i potanine and alseowhere ving B oor s sguivalent does pat
Fosrralae BV where RY B potaming aud sl whpre ving Boor s squivaient doss st
tnchude auy Botoroatams, or more preferably, any of the compunds of Formualas o 11, or
srabdy, sy of the Chnpoandy of Pormalss Ior Bwhere B B not aninoand glse

2 o

where riig Bov it eguivalontdods notinclude any hoteroaioms, or more preferably, the
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strachare is dispoxide, Stouotral variants o blooguivaioats of the compeunds of any of

yam

Formalae BVH such as dortvatives, saliy, prodeugs or deor lag contomplated. Other

oo dpeaers that ave contdmpleted Sy s horoty wtlede BPDIRY, BPRI 73,

414, BPOZ 154,

of fnvulin via Rarechannal oposiers

RS Jars wtysis oF ghcose behuced velease

can be deterpined using rat slot as provided By e Tallio, et el L Wed

A3 2003y or by using Tunay islew wa provided by Biddklund, ot al, Siaberas, 49 1846-

P>

{usny Provided horptn sre frmphaions, soch ax controllnd rofoase pharsssontiond

forvulations, of K channel sponons aad MHoguivaloate thorodl by one ombxadimend the
contratiod seloase Brmmlations are formuiated for omd adnuntsteation, Such fwmulations

contsin fnaovnele administration dosage betwesn 16 and 100 me, betweeon 28-and 160 g,

betwgen HE and 20K mg, botwoen 200 and 300 my, between MK and S8 mg or between SHE
and 2000 mig 6 the Kypechanne! apeness. i cortein ombodiraents; the dosage o the K

channe! opensrs contained v a foropdation may be doormived based vt the weight of the

patient Kirwhich s to be administered, Je, the foromiation sy containin a ,s;iﬁgg;isf

P8

sdniisiration dossee betweon 80130 g of e Kore chamne] oporr por kg of the pationt’s
body wegdd, or Boreson 00005 g of e Kge channe] openey por kg 6 the pationt’s buly
gl oy botesen 654 vag o the R Chansel oporer por kg o the pationt’s budy \w‘vghi;

s

e por R o tho pationt’s

or betwean -2 mgofitle Kapchanml o body wdihd, o

botwoen 2-%F mgatthe Ko chunnel oponer por kg of the pativat’s body weight, or between

oo botwess 16413

o

518 my of the K channobopener por ki od the pationts bady ws

rr'

g of the K chael opener per kgt the patient’s body witeld, o botwosn 1520 n

’R‘b
P

the K are chanvel opener por kg of the pationts body weeight.

{aus1 Also provided herets ara sontrolind release pharmesccntical fonmalating

contiininey Kore channel openery hteined by et least ong of the Shllowing: (&0 pantisle size

roduction irvobving commininivn, sprey deving, or othee reicmniaing fedhnbpe

pharotacoution] salt of i

s shinpd opener, K use of anion exchenge rosn, {4 wsead

inclusion cwmpiones, i sianople ovclodextring (o) compantion of the Kgyechammal uponer

3

with a solubilizing sgont cluding 8 low visoostty %3}:;'3;-0sx.'seiimss:: SRV VIRQIS

metviceliphae or cidiandy fungtioning excipdent or combinstiony thereof, (fysssociating the

Kare channel upoter with a salt prine 1@ formulation, se s sdid dispendion of the K
%)
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shunned opener, (B we ol sl amulsifiving sy addition of ongor muve surfactanis 1o

(1

the formalation, {1} vee of nangparticles, or (K ronbinatione of these appraches,

{8833 Farthe
sontaining Kare chanasd openers which inclads af losst one componant that substantially
tihibie release of the Koy channel sctivator from the Sormudation uet! «fer gtk frasin

1

A5 Ghud horsly, “nubstantially nhibin™ meane sy tha 18% selduse, e profirably s Teagt

foss than 1% redeuse, or more profovably wy least loss shan 3% release of the drug Som de

= fased 10

formulation ductng gestvi: ansport,. Beloase can be moasared v viaadaed U

3

vivre gastriv dissolution assay 1 @ cnlbested dissolution apparatus (30, for oxsoply, U&

Pharmacopoeis, Chaptor 78 (20035

HEe Alse provided are omd phermecoutiosd formaletions of Koy chanasl opasias

N o}

which tnohade df feast o component that sobstamttatly whabitoraloase of S K vhunaed
openst from the fornnbiton wmil after pestvle ot Substotidd infubition of drig releiane

duding estrie transdt s ackioved by inclusion of @ compancat bt the formalation selected

Fronm e group consisting of (S apH se ¢ prohvmer o so-podiiier appdiod s &

!

coTapressIon sosting o o fablet, {Fe pi somsitive polymeror sopostyrer appliod as a2 dan

Hiay o tablse 0 1 pM sensinve padymet of ctpolymer appliod ey« thive B toas
sncapsubation system, {d) o pH sensiiive polymey o co-paivmer appdicd fo cncapselatad
miropaniclen, (0 4 non-aqusons-solubie polvoer or cospulymer spplicd av @ coroprossion
esaating o s tabdey, (Ha nonaqusous-sofuhie palverwr po-palemer spplied ax a thin flnon

s halded, {g) a non-aguevus sohubls polymor appited we v thin Hlm ko ar eacapsulaiion systong;

fhi v moneaguesus sudoblo polyonwr spplicd to microparticles, () incorposition of the

formmiation i 8n OIS prmp 8, (G Haseof sestome controlied by low oxchaage rovig,

and () combinatives of theso spprosehes, whersin the pH seasitive polymer o coepolymer @

vesistan 0 degradationunder sowd conditions.

[0Sy Alst provided hervein are controlled rolease pharnacoutiogd formulations of Kre

chunael openers, wherain the Brondetion inchides af feast o otrnponont that contribies

sustnined release of & Koageohannel openar over & potiod of 24 honrs folliswving

iration, or over & porfod of -8 howrs followhng adminiytration, or over a periud of

fned

more than 8-24 hows fellowing adimintetestion, These Srromlstions arg chanety
Baving ong of the Sillowing vomponsuts {a) a pH sawitive polymaric costing, (b 2 hybrogel

that gontrols the mde uf dithicion of the doug o 3 soxied muiviy,

orsating

£¢

s
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{if} an crodubly matax et cuntidy vate of dvuy relesse, {0 polymer coated pallets, granules

of wicroparticles of drug which san by

g

rthor cncapsalatest of compressad nte s tablet {f

sernolie pamiy systom conlainiag e doag, {g i conipression cuated tabler Sror ol the deng,

« Eas

or{h combinations of those approaches.

RS Asusad herein, an erndebde saafrty is the core of 3 tebled formalation that, won

BXPOSHEE 10 an seous savironnent, beging a process of st which fhellitis he

V’l

shsasiof deag from the vt The e of reloges oF drag frove fe tblet s comtrotied both

by the sobubility of thesdmg sl tho et of

NHES The shove fromisiions sy forthor compriss one gv mors additionsd
pharmaacsetically astive agonis (other than Kopp channel oponetsd usefyt for the oatoent of s
grnditing selocted frony the group consisting of obasity, prodiabetes, dabetos, hyportension,

depz‘a&szmm slovated cholorterol, Huid rotontion, other ohosity assoctated comorbidities,

e aand roperfusion fufery, eptlopyy, sohizophronia, maniy, or othey pyyohotic discases.,

e

wrn,

i Farthor provided 5a contralled release pharmecenticsd Remolatoy of e Koy
channel opaner whergin adouiaisiration toan obess, overwaight or ohesily prosey individadd
sosudiy i ar foast one of the fellewing: {aritbition of faating indulin secretion (b inlilitidn
of stiveufated indulin xecrction, (@) slovation of anergy sc.xpmsiiim‘x; () slevation of hetx

oxidation of fu, (o) inhibition of hyperphagds for sbout 34 bhowrs, e {fY inorease iy fean budy

WESK
{6UERY Additionaily provided ix 2 sontrolind relosxe pharmasoptioal formukaion af'a

or wherels adiinistration 10 88 obase, ovarw "gﬁit s pbosity prone

 at doast one of the folbeving (o) tnlibivon of Fetng insalin sexecthn

by indibitton of g stimulated sulin seoration, (o) elevation of ongrgy expenditure, {4

efev

ation of bete oxidetion of fag, (o} inhibition of hyperphagiy for abowt 18 hoyrs, or ()

increase i foan body s,

by

o reigase phermsesuiical forautanion i a Xy

HuH St rther provided by & ool

chunoct opener which upon adminiatratiie 1o an olose, ovarweight v obasity primg

o

Hudividuad resuliv it at lenst ono-of the folkesing: () inkubition of fasting

.

Nulin sopratiag

{Ir} inhibition of gheose stimulsind Insulin seorstion, {0} ¢lovan

an o anergy oxporditure {4}
clevation of bots exidation of 31, {o) inhibition of hyperphaghy for abimd 24 haws, or {1

wnceresse it foan body masy,

,«
R
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NHURY] Addittemally provided 15 & controlied mlsescpharnsesatieal Samuletion of's

Kare chanied opaned siion iy an obesy, ov

al wpon adndnis srwiht o obasity prong
tondividnal rosults by at Tonst ove of e follow tog a) whibitior of fsting wulin seerotion

{hy tnhibition of glevose shonlated tosolin soercti, () olovation ofonergy sxponditare, (8

nhibition of byparphagie T sbout B hoars, ov {5

slavation of bete oxidation of fag, {2}

orsans o lean boady mass

sy Providad beroin s @ method of teating hvpoglyoerata, the methoid conprising
enutly adminisioriag & controllod refease Svamdntion of & Kaye chanuel opener, optinally i

orabinaticn wil

reswih hormone,

R Furiher provided herotn ixos muthod of troating sdos iy sssosdatod ornbiditics

wan obese, ovenweight or obesity ons individuad, the mothod comprising almdnistoring &

[

therapostioally cffective smoont of 3 solid oral dosege form of 8 Ko chanaed opener, or

cantraliod relosse pharmaceatical formudation of & K ohinned opeaay, optioniily in

combinationy with growih horione. by 2 preforred cobodimont, admibnisiation s 80 more

than o thnes per 24 houry, or once por 34 hours,

REHR Vit further provided Terein 1 ¢ moethod o sclioving weipht loss bt s obese

overweight, or obasiy prong ndivddig, the mothod sonprisiog sdmininteriag &

sally elfcotive sntount of 1 solul aral dosags forvavod s Kivn hanact opengr o

exmrniiad release pharmeecutiond foreaianion of a K Shanned opener, optionally i

e
X

aiion i3 0o mine

sombinations with grovwth bamoone. e profiered sonboslinent, adaning

than twr tmes par 24 hours, so o por 24 ouns The datly dosage sdmindstoned s

giﬁreibsszbiy botwaen S0 and 1Emg. In cortaln embodiments, the obase individual hag s body

st dndex greator then M kegnr®, o preater than 338 kg v, or greater than 40 ko', or
groster than 30 ke, or greater than &7 kem® &t the e the vuthod comvmendes.
G Alst provided e mibthod of maintaining & weight Kay ey obeag ovenwoight, oF

sy prond dudividaal, the method compriviag sdaunistering a thorapeatically offeotive

obsesi

amonst of a solid onst dossge forre of 8 Kare channel opongr or corgaiind release

phamoscrutcal formudation of a Kave shanngd opener, optiinally In sombinatiom with gr

hermons, B proferabile o msintain seaight in an ohose bidividual cnd@ some wnighi heds
fas covarad when the altornative 18 80 rogadn walght. hunprefatrad emba

admintetratiig Iy 1o more Ban wo thes pey 34 bowrs, o aaee por 34 hmes.
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Further provided o mnthod of elovating enorgy oxponditure 1 an ovarweight,

£

-pronn dividoad, the method comprising administoring an affective amowt

s a sodid oral dosags o of 8 Ko chanadd opeaty wrvontroliod relesse phadmiacsutival

X
orrnatativn of o K chumnel opener, optionalle i combination with growth hormone, Ina

21

,,...

preforred embadiment, adminisiration B ao orwore tha fvo thas por 24 Bowrs, OF QRS P

fegrss T contaby eatbodiments, the individua! bay ¢ body mavs tndey wreater than 20 ke m
or greater than 253 Kedny™, or growter than 34 ke, o greater than 38 mm o greatey thaw

A

% 2 ;
* orgrester than 60 Regind at the tie the wethoed

&8

3 i\g,w or groster than 50 kg

COTBIMCHONS,

HEHS Additionall in

s provided is & method of elovating bet aaidation of 8a &

sverwoipht, obee or obesity prone todivihue, the mothod comgrbving adminbtoriagan

effoctive amonnt of 2 sold oral dosage form of a K chane! apener ov controlled relass

pharmaceatical fornudaton of @ Kgve channed opener, optisnally 1 combination with growth

bormone. bva proforred ombodinment, adnsimisiration iy so more than bve thees per 24 hours,

of oty por Sd-hours B cenain srbodinonts tit indiordend s o body mass index groater

3 T .3 T ¥
dhnt 26 kg w, Lo greater than 3% kg ol of greater than 30 o, of wreater than 38 kghm®, ov
oreater than 30 kg nd, or groster than 30 kyy e, o wreater than 80 kg o at e time the
mathad comisnoes,
{8867} Yt further provided s mothod ol raducing viscoral St g overwedight, ob

or ohaxity prony individesd, the ncthod eonuprsing sdministering an sffootive anwant of

solid cral dosage Booared 8 Koy channel aponer or controtiod refouss pharmacputical

ey

Vharman, fog

forvatation 88 Foaop channsl opener, optionslly i combination with growt

o

v tvo times por 24 howss, e opge par 24

preforsd ombodiment, sdministration i oo o

B,
NS Sl further providad B eomethod of delayving or proventing fie trassition @

dabeter of o pradisbetic individha] conpriving sdotinisiering ao offsttive wrnvit ol g Ko

chunael opener or sontrotiod rolevss pharmaceouivat Browlstion of v Kare chasssbapenss,

aptivrally in coptbiation with growth bormene. Tn a prafeered sodbodinens, sdnyaisivation

18 v ynare than Beg Hnes per 24 o, or onoe per 24 hours

S

3064 Addithurally provided 15 a mothod of restoring noras] glucoss tolorsmse iox

procdiabetie lndividual compriving adioind g an eifective aoon of @ K Chaptel

a4

g

P
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apener or contrelled mivase phanmaccutical formbation ofa Kary shuoncl opener, opthanally
i conbimation with griowsly bormann, B a profefed oadodinens, whwintettstion & 3o o

thien fwo oy o 34 By, O e pue 24 hdwrs.

{8074 Fyrthor provided bya mathod of restoring-novraad ghrooss tolovance ey digbetie
Tndividhaal compriving administoring sn offeotbe amoant of 2 Kare chanme] opewer or

controiiod release phanmucentiond fombulatiterofa ¥ e Ohanne] opener, optionally in

combination with growth bormone, Inw proferced cobodiment, sduinistraiion s no o

than twss times por 34 hours, o e per 34 e
{087 St fuether provided b e mothod of delaving v roventing proge

¢ adminisiering an offonives amouat of w Bop chaansd

disberes bosn individasd oo

fores

opoacr oy vontrolied rolesse pharmmcoutival formalstion of & Kgpe channel oponer, optionaily
i corbitnatomwith growth hormone. Ty g preforred ambodiment, sdmindration 16 e more

ehitrt e times per 24 howrs, o ince-per 34 houe,

)

887y Alsoprovided i momethod to provent or tread weieht guin, npired glacusg

toferance or dyalipidentia sssosinted with fhe use of sntipavchotioy to troat patisns

~

comprising the co-adminisration of an effect]

23N
W

sovonnt of e K grechanne! oponer ur

grrsiiind release pharmuceutical formuiatiten ofa K v channe! opendy, optiunally in

sombliatke with grvwth harmone. o s profred enbodionont, sdoinivivgtion b ao tuae

than te tmes por 34 hours, oronee por 28 hawrs,

{6873 Fasther provided te roothad 1o bocrosse loa body trass in e Prador-Will
Syndecrne pation, e Suith-Magonis syidrome pationd, toa Froclicl’s Syndvone pationy

&N

e Coboy Syndrans patiend, e Sompit S

sasdrome patiost, in an Abtrom Syndrome

b

s ?Eynih‘mm petient or i v Bardes-Bied] Syndrome patian congeising

pratient, in & Bor
the adiministrdtion of an offeeiive smount of & K orp channel opener Guptiomally in
covnbination with growth hormene) Or g dontrelied release pharmatouticd Yormalativn of &

Kare Chasne! opener (optionally ncombiuation with wrovwth Borwondt Tua proforsd

arpbodimend, admbmsintion 18 0o ptore than wo trass por 24 hours, or onge por 34 Bowrs,
NEHER Sl further provided s & mothod o trest ohexity or sloveipd tgheonrides in g

pationt suffering 'ir;ypxci‘}ispﬁg‘}m{gizfamﬁa type L dvpe IE tope HEortype TV compr

adirenistoping an offective amowr 0F 8 Kyve chaniel apeney or contpllod relcase

v in sombinatian with growih

~ t

pharmserutical Grmudation of a Kyre chanact ops
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Bormone, in g preforred cmbodiment adminbiration g ag nsore than two B por 24 haws,

X

oronse pat 24 hows,

{8475 Alsg provided 5 1 method of redusing thedncidencs of advorse affects front

admintsuation of & Ky channel opener 1o the treatment of diseases of @ subjoct arhivved by

sy of the following: (g use of s dosage form that on eduinisizgtion reduces Oae relathee w

the currant Proghyeso oral suspension o capsade products e tvder to rodies the iaidenee of

T

s, {hy e of a dossge form that

advorse side offeols that are assovisted with peslodvug Tovel

debevs rolowss st gasinie transit i complote in order o reduce the woidenor of adverse side

sffects that are assoctated with the rolosse of daug o the storuseh, {0) sataing dosing &

subthorapoutic dovels and iy a stepwise manacr incroasing dose dathy wnid] the therupoutic

doxe i achivved wherow thempader of sieps 2 10 1830 reduce the nctdonse of advarse

sidy oftbcts that ocver transionly s the nftiarion of treatmuat, (dhaxe o the havest effeotive

e side

sghose By solitove the desired therapeatie offeet o ordar 10 reduce the incidene of s

3.

effects that ave dose dopendon, or {e¥ optingxing the toang of ddadaibtration of doxe within

the day snd relative 16 nwaaly,

{76 Frrthor provvided dy @ msthod of proventing weight gain, dvalipndentie or fopatrad

sducose fforanbi i a subiect troated with wvint-pavehatis deng, hemethod Somprisys

ashniniseering ¢ phanvaceuticed Rormulaton of 8 By channst opeser, aptonally in

conbination with growth hormung.

a7 Yot farther provided foa mathod of teating wiiglt guin, dydipilomia or bopaiced

glucisy oloranre by 2 sulicot toatad with an snttpsychotie drug, the methad comprising

aiim%zﬁiisig‘.s'isig & pimm weentival formulation of ¢ Koppchanach opener, optionally in

TR Also provided fs 2 method of treating disewses chivaotonized Ty obesity,

TS
iy
¥4

hypsrphagda, dyslipidonia, or Gecradsed eneriy wxpanditive cheding {8y Prider #
Syndrome, fh Proelich® syndrome, (00 Coben svadroni, (d) Summnis Sendeovng, {89

Slstrom, Svadrone, {D Bovlasen Symdrome; () Bader-Biedt Svadrome, (1)

frvperfipoprsicingotta tpe L 11 B and £V or () Smibth-Magenis syadrome {SME}, said

method ornprisiig admin

tering a pharmaveatival formulation of & K g channel opaner,

aptionadly i connlinaiton with growtl konmone,

P
w5
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%

U Frpthor provided b 8 pharsecestipal formulation of 8 Koy cheanel spener favthey

crpuising o pharmacoutioally xetive sgant other thay the Bap channgd opancy, o this
formulation, the ofbee pharawcvativally stttvg agent s an agent weeful fopthe trdstment of g

cunditiog salocted frove the grovp consdsting of ohasity, prodisbetey, disbowey, Ryporteasian,

cclevated cholestarol, fuld rotoation, or other obesity associted comorkidition

fachomic and ropdefision oy, optlopyy, stlizopheonty, mats and biher pyvchotic

cOndinion.

REHSHE The frmmdatins contataing K chanagd cule for

waproved ceaplivnee, efficaoy wnd safity, anad fiw co-fornwulations with othor agenis.

Tachudod wre co-formudaiomg of Ky chaunel oponney with dme o more sdditionad

pharmsoratically active sgonts that by complomontary o stmilar sciivities Or g,

Other plarmaccutical sotive agents that can be comblsed wdth Kare channel openers 10 tregt
shesiy or fo matafain-weight foss in s obesite prone individedd mehsde, bat are not Hmited

o sibutrmvioe, orvtal phentorming, viownabent, a divvsbie, e mbepmlomic, or other

phuermaceaticalactive whose thevapeatie aahiny nchudo waight Joss. T s
sasintain walght bhuan obese Brdividugd once sote weight Toss e otpamed when the

wically sottee agents thay ey B combingd

alterprtive by o regrdy weight. Other pharowos

3

weith K opp channst opanercio troad tvpe 11 disbetes, or g?!‘a‘:ﬁi%i&h&"&?ﬁ inchaie scathose, migliol

wmatformin, repaglinide, natvglingde, rovightizony, proghtizeune, ramiptl, vwtaglidasen, orany

othor phunmaccutical aoiive that boproves sy sensitivity W glocose atlization or
ghyoenie control whete the mode of sotian i ot andhanced fnsulin segration, Other

%

pharmacsutical mCtive agoats that can b comblaed with Ko chaanel sponany o

trowt obusity

assouiated o Didities snclude o drag sothve wsad B lower cholestonol, & drug sotive wad

o Jovwir Mood pressure, s anti-intlammatory drug that s aot aoox-2 inhibitoy, a druyg that is

an ptidepresaant, @ drug weed fe tveat wrinmy tncontiaenee, o other doag rontinedy axed 1o

sreat disesse Conditinms the incidence of which ix elovated n ovorwgight o 0bese pationts &
compared & rorpml welght ndividudds tnchuding, bat not Bodted b, drigs 1o trest

atheroscloronis, estposriiriiy, Bse herhation, degenertion of kneey aud Idps, braast,

sodumetrivon corvical, colon, Teukersia wnd prostate cancars, hyporfipidenis, sethua/reactive

airwsy disease, gallstones, GERD, obstruciive sleep apnea, tbastly hypoventilation

*
)

syradtome, ronorens voneal hondss, monstraad Inngalarity, irdoridiny, sod the ko
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fasy i the present contexg, the o “nppotionlly oifrotive™ ar "offentive spaat”
fndivatos that the neterials oy avent ol matertd voffoctive b provant, allpviste, s
anteliorate voe dr Wb syaptons of 3 discase ormedical condibion, dndfor Wopalong ta

survivad of the subjoct being waated.

L e

Indhcates thet the identifiod nwenial dix

{8883 The torm "phannscentically acosptatide
not have properties et would cause o ressonaldy pradend medical pracificnes 6 avaid

adninisiration of the matedal to a patient, taking inte comideration the dissase or comditions

o by treatod wnd e rospective rowte of whwinisiration, Por oxangle, ¥ i cwmmoniy

raxpired that such yrestenial b sssantially stortly, «

for injostiblex,

{3483 Az usad horoi, Uy torm Soomposiiton” refies to o formulation suttable for
X A

adminisiratim 10 a ntended anioal ralject v therapeatic parposes; oxomplasy

formniztions centaiy at et one phasceutivadhy active compound and ot loast one

pharmagentically scoeptable cavrier o exoipient. Other sorms ax wead horetn are deflupd
below,

{308} Adipoovier Ananimed comneotive fssue cell spectalizad for the wwathesis and
stovage of &

viah & chomien! coraponmd that has afoity Ror and stimufates physiokpioal

astivity of ool moopions novorally stinnsheted b vatoraily posumring substanies, riggering 2
biochemical response. A sgonist of a regeptin cwy also be considerad weactivator of the
i &

regeplir,

{8886 Aba by usesd borein tooowean in questitative erms plis o minas 1%
{8 T Adiposs tisseer Thwae comprised principally of adipoeytes.
{BU8KY Astolesoents A pomoy batwasn 10 and PV vams of age.

138y Ashiponestin
X &

vA proteis Tormone produced and seerted exal

sively by sdipooyies
that rogulates the motabolbm of Hpids and plovosec Adiponectin infleonces the body's
resposes o suhn Adiponectin aivo has ant-hdlabonadary oo oo the volls Hadng the

walls of blvod vessels,
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HETH ArmncHorrtion of the symptons of 3 gteaxﬁ.ia;:azia{r discrder by ademinisieation of &

pariioular phavmacsutical composition: rafers g whethr pervanent or

teraprary, lasting o wansiont that oxn bo atiributeyd wetassociated with sdming

;;

the oomposiion,

{891} Asadoyy wcompound St resomblos snestiior bt structare but Siffers by gt foast one
OB,
Y Sutaginistt A substance that tonds to wulhity the sotinn ol another, s w drug the

Binds o moocll suospton without clicting & bivlogieal roxponss.

R Atherosclerotio Plaguis - & butldoep of cholusierol sad ety matoriad withiny g ot
vesesd diw o the ofiteis of athorssolorosis

By Baristric Surgeryt 2 wnge of surgical procedores wideh are designed woaid in the
wansgerment of rogtment of sbhesity and albed diseases.

§inuay Bets ol rests Tomporarily plucing bete colis i ¢ condition n winich there is

redaced metabolio stress due f supprossed ssordtion of tasudin,

[Ny Bilaoinate A Soup of w pharmaceatival dosage Toroe thad cwists of the
R Bilaminate) & sonponent of s phareacsanical dosage foroothat conwists of thy

B

pnstion of two divingt mwieriads,

{Q89T Bionvailability: Reldy

thit iy refessed S the dugprodoest wid beromes available in te i‘)edj

¥

of dngy sctivay, The ameet or ey

ent of drag vodeasad can be cstabdishe

pharmacnkinetic-pirametors, such as the sesounder the blood or plasma drug concenirations

gate curve {AUC) sod the peak blaed orplasng Sontontrdtion (U et ofthe drag.

RHEBG Brocgaivalent Two formndations of the same aotive subatance wre bpeguivaiont
whon there i noe simafioans difference in the rate ad eotent to whicl the active subatanse

bocomes avaifable st the site of drog sction when admintstered at the sne molar doss under
sinitlar conditions, "Fovpadation” in this detinition rosy Tachnde the fee bass ofthe active
substanee ovdiffrent salts of theavitve substaore, Blosqubvalones rogy bo dersinsiraiad

$

o soveral i vive snd v vitr methods, These methods, v deseending order of

prefarcacs, includs phirrmacoiinetic, pharmscodyianie, shinisal and v stedies; o
prrticuday, blosgpivalonse ts dermonstaatid asiug pharmmockingtic measures saeh ay the asey
23
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wnder the Blowt or plasma drag concontration-thoe saeve (ALY and they prosdc Bosnd o

plasia cancontration (Caag of the dnug, asing starbtical erforia,

REG Caanabinotd Roveptor, Recoptors in the ondocannabinotd (HO) yyxtom assoctated
with the trtake of frod and wbaore dependeney, Blocking the canmabinoid reoepior miy

seduce dependevos on fohavoe and the graving for food,

&,

WE Conbination? refors o aby aasesiation Beiweon Or eiing o o tiore Hems,

The counbinstion can DO e 7 MOr: sepsrate Homs, suoh 88 130 COmpOosHs o two

HROED HOnw, OF

solfections, I oun bo o ndxiure therpat, s

clt as wosingle mixtuee of the two

any vanatis thereod

fedigl]  Compesition: sefors to any miktars. 1oan beaosolution, & sasponsion, lgad,

poweder, @ pashy, BGUEDRS, BOTRUCHNS £ 28V O

whination thereof

19N Compression tablet Tablat femed by the exomion of prassore to @ volome of

wabdor maaieiy wra die.

Bed) Compression coated tablet A tablet fovmed by the addinon of g oosting by

CIRPTESSIAY 1O & ovhmprassad core sontaining the pharmsosntical sorve.

fesind] Derpvativer s chomiond subsdance devitvad fian another substance by nwodifioation

ur subsiitution.

etest  Daily-dossger the bued amount of o deag whon in 324 hoor perbid whether tekaen

&

as @ sigly dose ortaken I nsitiple doses

s Diaoxider Tohlore-SeoothybE-HA1 24 -bonrothtadiaaine 11 dloxide with e

i of 2307

GINGOLS and a moleonlir w

aopivical foromda O

o~

9107 Enospsulation systent watrpotural foature thed containg drag within such asa
pharmesovutical capsule. & gel mo which drag i eorporated also iy conaiderad sn

oncupsutadion systen,

E R Egutvalont smounn auansmt of u dortvative of a dougrthal nvassy

S UPOR

adminisiation to 8 subipot produces an squal effost o 3 defined amowt of the non-

derivatieid dnsg

1k
Lk
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sy

Heiey  Fattyoacid symthaes The contral snzvime of 8 nudticpsyvins compley that satalyses

avias &, meplsvibosaayim A, and NADPHL

the formution of palmitats from acotykoow

toatalyvasg

U Cherio-Lipiess & sawyes woereted dotothe gzagh tsal tract

the hydrolests of divtary trighyeenides,

i Glidentr An baotivecomponent of 8 pharmscoutiond Yormualatiin thay prevenig

caking of the matriy duvisg procassing steps.

WOy Growil hirnuae also knowh s somsiotropio o somstropiy, e poptids
Bosmaone that stiomiates wrowth, eolimpradoction and regoacration ia hoowans and sthor
aptmeby B s atvpe of mitgen which & spectfie only 1o contain kinds of aollse Loowil

N

hovmnone e 19 amino said, sing

fochain polepeptide that s svathests

secrveted by somatotropie oclls within the lateral wings of the amterior pitaitary d. GH bva

o

strass hormone that ratees the concontration of glicoss and fro ity aclds, Trasy

prothiction of WGF- 1

H81E Hyporinenlepys: Byoossheohy Tgh Moodnsadin fow

from hyperinsuism, excossive secvetion of Tasalin by the pancreatic ko

Hypertmantineimid piay be the readt of govasfory of conditons sirolsas obosity snd pregpangy,

HGITRES Hypserineulintam: Excosstve seoretion of insulb by the panoreatic iafom

{08145 Hypoddipidemia A goneead term f olvvated concentrations of any orall of the

Hipdds i tee plosirgg such @5 cholustorol, trighveseides and Hpoprotetns,

Heiie]  Hyporphagis: Ingestion of a greater thaw optimad guantity of food,

§€§s‘}i3?§ Ingrediont of @ pharpuesetical composiiion: refoes 10 o or s matosals wed
s the manufiotre of & pharmecentical composition. Ingrediont can rafer 1o g aotive

mgrediont (i agent) or fo other materiale in the conpositions i_ngmﬁmts san inchade watsy

faovdats, water, nin-ggueons solvents, and Havordngs.

Heis IGF-1, sdso called somatomedin O ie soprotoin that in hamaw s enciaded Ty the

simiar o moleoubr strogture o dasulin, I pdayvsan

important tole in childboud owil sad continuss 1o have ansbalic effecis tnadudts, IGF-

W
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3

ponsists uf 70 ami aoids In @ singhe shads with theee intramolecular disulfide

bae wanoloentar worght o 7,648 dalions.

08119 losulin rosistanes Accoudition nwhich e tssues of the body are diminishad in

their respoane 1o avaling

W8] Iachomio injuryr injury to teses thad reswits frovn v low owygen wiste waally due

o ohstruotion of the seterial Blood sx‘spp’i}f o nadeguate Blosd Bow lesding o hypoxie in the

TRBL,
) Ketoscidosis: Acidinis sosonmyprntiad by the acowmntdatinn i kotone badipg

51 b the boady

W23 R sefors woapashaged combination. & packaged combination can opticually

Inctude & tabed or Tobels, natructions andior reagems for we with (e combination

BEIE Kin Pore forming subunit of & sre-chansel Adso knowaas S wardly
rootifing subanit of the K channel, Typdomdhy axisting as Kirbx and wnhaguanty @

Kirdy aubsposias,

WO, Ko ape Chan An AT seasitive potassinm on ohimued acrosy the ool manbrage
formed by the associanion of 4 copies of a sulvovlures recopiir snd 4 copies of gpore

Harnerag sebhanlt Kin Sgomizing e chamel can losd wpembrene hyporpolariation,

OIS Loon bady maser Losn Body Mass I 2 component of body congprosition,
caleolated by xebtraoting body far welah fromototal body welghtstotsd body woight s an

oy fad Dy cquatioas

Loun Body Muss aqls Body Woight miass Body Far{dLBM = RBW ~ BF}

Lean Body Mass plas Body Fat oquals Body Wolsht (LBM  BF = B%)

N

The pomentage of Wl body rass thet 1 loan & uvually not gquoted - #wonld tepicatly be
SO-50%, fastead, the body fat percentage, whicluss the complement, iy comyrated, and I

tepically (0-40% The Lesn body mass (LB bas boon desoribad 5 s fndex supenior te

tostad bosdy weight for prasoribing proper lvels o medicstions and for dssossing metabolic

.

chatrnders, 2y body B s T velovin for niotaboling,

ik
LI
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Wetg]  Leptin Produet (16 kDY of the ob (ubestiyy locus. 1 is fowd o playesa of

wammals and oxorts 2 hoem o, which voduees Fond uptake and Borpassy snagy

spandibie

P
s
ks
w

e

W12 Lipogeoests Thy gosoration of sew Hpids, primarily tiseylghrorides,

dependent ot e seton of masbiple divtine sunvoes and Srasspont modeculy

{01281 Lipelysis The braskdown of Sathy the coordingted aotion of wuluple ereyrmes,

Wit

B2 Lipoposdein Upssss Anconzvie of the hydeolase clasy that catabyvon the roue
of triaoyhveorad atad wator fo vield disoyvighyorol and & Rty wold anton. The ey

fvdeclyses rinoyighvonrols i chylomivrons, vory-feg-density Hpoproteias, low-deasity

bpoproteins, el disoyiglyesrels,

08138 Laobricaah At insctive g:amgmmzm of a pharmacentical foronshdion that provides

for the flow of matent stops, partodiady whileting,

8138 Microparicle A simall partiouiate Roomed iy the process of developing

pharmaesutioal fovmauketions that may b cowted privr o producing the foal dusage from.

<

eI Ubasly! Anincrosse nbody w Cekelorad and

phvaiesd regquivemand, s the resah of an exo ation of fatin the body, Formally

dofined ax having 8 busly masss B

WeLay Obesity Prony Individiakowhi oo Bt v pavier Hdstory

of obas §X are ot above average ek of beeoming obese

ped E

REHEES Shesity related coenuebidiies: any disogse sroomdition of snimalyor humans

shit ndieidualy, Exsaples of such conditfons

that are ingreasad incidence i obese or Dvarwe
ctude Tvpertension, prodiabetes, type 2 diabetes, osteoanthritiy and cardiovasoular

ovnditioes,

8138 Osmotioslly sonprolled relossey & pharmacensval

age forn i which the
veloaer of the active dog & principelly achiovad by the hvdration of » swelkeble componat

of the forawlation.
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{88136 (}\semﬁigﬁiz an individual whose weight s above that which e ddeal for thetr

wnet e sbitorts B slassification a5 obese, T hnroamas wetnyg Bady

¥ everwinight tadividuial has o BMI between 35 and 38,

el Oxidatton of Pat Asoriey of roactions brvolbving sovbeoenzyime Acompounds;
whereby theve wnderge beta oxidarion and ditclagtic cloavaye, with the Senumtion of sostyl

gosnams A e viafir pathwgy of oy seid CanBiotem W Hving desud,

{813 Fhanmacentival compositiom vofors a cinaposition hat containg an agent agd ong

wr wore other ngrodivats thatis formudated v sdmbiisiation W s subjset,. Avagm
s aciieg gredivetof s pharmmocutical composition, Typucally avtive ngredivns s

active for tromimond of & disvase o condition. Fur sxampde, g:x:tx that oun ho inchuded in

pharmasoutioal oompusitions mudude sgonts for et iy ordishates. The

SE

pharmacnatically sotive sgent can be v ay s pharrmscsatical setive,”

A8 Pharsaccatical SFR0E vofrd to @ affeot oheoread tpon administratios of wn sgent

tafended for frogtment of wding = disorder ot for ervelorstion of the sympioms thereof,

%
33
%
3

%
Cv

NG e Pharnacodyignme: An offect sodinict by drog setion:

i

Werdy]  Phamasokinetion Relating fothe sbsorpiion, dluvibutiun, nwisholiam ag

ofimipation of the dnug s the body.

chompistry bt s difforent cryxisd

=
S.»
i
%
:AM
%
%
7
Z
17}
(‘ )

{8342 Polvmarphs Accompound that shay

stragiar,

6143

which is dun o th

chyamcsons

et Theolindos] nonmifostatione of the condition begit b utero with ditvduished fotal

activaly {Miflor Aatd Mod Gonet A 1588651 ow Toar body wass and
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frvpotoniy ave unbversal iy PWE and present tiroughout e (Brambilla Ao J0le Naw

FIAS-137 (T Uorot-tineras Tt d Obee IT IR 1202 (2013 Montad fetrdatin

Ny

LOCBRY 1o vrryiig dogrees with the average K bolny 70 PWIRUSAL PWE patlentypresont
with | capge of hebavtoral complications fchuding atintiespentrundisorder-likg habandes;

Isben behaston, scifaiurkaus bohaviors, and auorossive, theoatordng and destragtive

bhohaviors, Abont RO FRVR putionts see gr{}wiiiz hormone defigtont{

Eandoorimed Metal 15100 - Front Nagrosdoorbiol 23413427

{IHR yenh, Nowely all PWS patients @ee hypogonadal,

 Diseeiss o “E

B8145]  The socanmniation of exoess body St vy begin ebount age 7 ond oy contine o
adulthood {Mitler 201, sapral. The vastmakority of body fat i FWS & sebogtanesus

~

{Brambilla 1997, supra; Sode-Carhon, Growth hormone and 1GF respacd 200179184

{2010, Bedogy FEadoonno! tyveat DO IHHRTRA06 01502604 {30850 {'}i:ve.sit}-' is

aot unbvorsal i PSS, wadibe de nabversality of low Tean body muss aod hypotome, For

exatple, Sede-Oarlson et gl {3018), supra, evaluated 46 addt PWS pationss, 3% women and

--«

21 men. The aver ¢ adult PWE pationts waa 27

fact, vhase by the Bost metng, Siotbly, Brandhifla ot sl Mot Motah Cardiovase B

{201 1) studied a pupalation of 19 ohildron with PWE, They Haund that 54%

ted as obese by the bost petely, Thus, both madedns and In -;:hii(%rmz with

PWE, obesity i notl onby not enteersal, but may do fad, occer i los thes half ol the

s fat makes ae of total fat i PWS than it doos

populatian Subotane WH | QIR0 Ppaee

§10, sopra)

Carison 3

i chese gontrols at alls

s Hyporphagh with Sie associated problomatic food related bebevion beglus on

if’i SY dreed 13‘0 whean *‘}

avarsge sbout age B (Millor 331 prak These pationts seunse

i

wre s Upoit the onset of hyporphagi, FWE paiionts will set gny fod n the How of sight,

~

eat, dig theough the mash S Srod, steal fowd, consuoe frasen food, per

ot up atmght 1o

z.fu& i SV ZOBSEMS fE- iui‘{f Home

food spoilad R iiHor 261 1, swmax They will begome

u

angry of Hwow hantnans deniad foad. A this vage and thersedior thanghout B, acoss v
28
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food i sivictly lindted, with cabingty and refigeratons being lekad, To Hmtt foodd rfatnd

siotly regimentsd,

aveniedy et e and oreal coenpneHion we s

89147 The mooslty v R PWE s threg toes that of the genorsb population at
alt ages {Ceidy Gonat Med i»‘i{]i}:i{.ﬁ‘-f AN, with the average qi o death belny sbowt

Hevodrs (PWSLESA mitad

-

v dasabase, o488 T coutrast, belg {.rb{f‘x:s:,, gt et roorbidly
whese hen distle tmpsact on e expentanioy (Anow (201 ¥ Mationdd Ressarch Qo] Panel oy

PR 3

Undderstanding Oivergent Tropds n Longevity o tgh-Income Conntdesy Crivenos, BN

sofsors. Nutiona! Sosdomias Pre

{00198 Prador- Wil paitonts expead hove cocrgy and e mory sedentary than ither the
woneeul population, shose vontols or pebionts with sl inteHeotual disabvilities.. Butler ot

al, Am I Mead Geaot & 438

A28 Q2007 compared the saergy oxponditare and taial

A
wisrlof & grouy of 48 PWS patioats with @ group of 24 obose contraly, Comparad 1o e

contrady, FWS pattents had significanthy decreased solal enovey sxpenditire (20053, ronting

RN ot

onergy expendifers G-1690) and mechanieal work &350 After sdjasting fod groap

differences in feas body mass, the difference ramaived significant for sachanical wonk,

B9 boaoamedy by van Milotal oo Obes Rolat Metab Disord 2440429434 2008,
the authors pessared basal mgtebolio rate (BMR), average datly nwiabolic rate (ADMR )
EY, sod ADMRBME (PALY in & group of PWS

pationts wnd matched comrals, ADMR, AEE and PAL were significantly lower (P < 8810 in

3

activity tnduted snorgy oxpenditare {AR

L and - BLE%, respostivaly

the PWE group comparad with the contrgl group ~28.3%, ~SE3%

.vst‘

{80181 Preadipooytsn & progesitor ool 1o agdiposytes.

{8188 Predisbetior A condition that prevedes dingnosis oftype I diabetes, Type B

digbotes s o form of diabotes mellitve which dscharacterized by tngulin nsensitivity oF
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et

eIy Prodoug refees 1o 8 oanpound which, whon metabolized, viclds the desirad sotive
comypround, Tepically, the prodrag fe inantive, of loss aotive tan the sctive copoand, bat
wry provide adeantagrons harelling, sdministration, of motaboliv proparties. For exaraple,
some prodrags ave ostaes of the active compound; during matababesis, the ester grows
slosved f vickd theaotive drug. Abo, some prodengs arg scthvated convomticallv o vield the
aotive compowd, ov # dompotmd which, upos forther chenvoa] reaction, vickd G sstive

gomnpsund.

12

I Prolosged Adpunistvstion {prakor whministrativas

pharrosorutically ascoptable formudation of 3 dvuy 80 7 or mows days. Typioatly, profonged

ably w least we montly, wied oven more

adminisiratinm i for at loast bwo wenks, pre

profonbly st st fwo months (Lo st foa Swonksy
RIS Quick dlasohving formalations & pharmanentical formdation which upos oral

o~

adninistration pay release substantialbealb of the dragctive frons the Tvoniliding within 19

rinien,

{8188 Reolease forongdtion {nustained), {or “sastained rebowse formmdation™r A
Fermtation of phurvmceuticsd] produet that, upon admintstranion 1o dnimad, provides for

~

releass of the dotive g«harmqw stical over an extended poriod of Hme than provided by
frandtations of the sapw phavmacestical soitve thatvosult T vapad wriake. St sorms are
axiondodrolease, profongad-rolosss, and show-release. It sl euses, the preparation, by

dofinithing, bas s radaced rate of refoasg of sotive sulian

- N

eI Relosse Formelation (delayed), for “delsyed relesse formdation ™)

f&
T
b
v
<

£

refeaseprndacty ave modified-reloase, butare not sxtended-releas

of discrete amouni{s 1 of drug somng tme sty

producty and exhibnl « fag o dertng which httle oy ne absorption ocons,

s

IS8 Relogse formulation (eontrolied), (or “oontroliad release foroudlation™) A
formoutation of pharmaecsutical product that pay nclads both delay of release of
pharmscruteal sotive upon sdmintetertion and control of releuss v the esnnee doserited for

susinined release

3

U159 Salt: the neutial;, baste or aohl compownd formed by the union of an acid o an

acid radical and a base or busic madical,
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Welss  SadtheM 12 5'}{},, * t‘i{}?’{&@?)z A C—i;!i?ﬁ;}fﬁ:}él,,

generally sporadic
PERA Y gene, causad by slthor s ‘?’pi L dedetion sz&c@:‘-sz;}a&&ingns retinole agid-indvioad 1

{RALY gove of 2 owtation oF KA O, foroxamply, By otad,, b e Molsouby

Gonetios, 3010, Vid, 19, Mo, 20, pp. 402640423,

s syrudrome is characterized by s olinteadly sevognizable phenotype

s

RETEES § B S HE ET R

~

shat tnclades physioal, developmental, avurclogscal, and behvioral fostaras. Shirt visturs

dife) was sbserved W ~67% of voung pativats, Shurt stalurs roselves over o

{<ith o

with most wdividusds reasbing the 10-25th porovatils by adulthood (oo, for oxamply, B

srificant carbeonsat chosin

ot sl guped, A mugeeity ol ehildeen whle BM B alve have s

for pxaayry, Burope dornal of Human Gonetios 20087 16, 412-421 1 - Closity i toens

haploinsuifioency reprosnnis & sifz‘gz'is:-gcne modat of ohesity with i}}y’p@‘pimgisa abavrmal fat
distribation amd altered vpothalunio gone exprestion easogciated with satiety, food ke,

behavior and shesity,

Ry Moaring Toss i variable sad v ofton assosiated with chronde s misotions,
Ophthalmologie foatures sre provent i >80 o SMS pationts wnd nclude duvopiy, s
ansnabios, drabitmus, ndorocomen, snd, vavedy, retingd dotachmant {oRen retuling foot

vicdont behavions,

o~

BO183  Pronatal history of

A

S s notable for significanddy dee g fotal rovemad in

e

:;‘.v

S
HE of prograngios, Barly tnfooy s complicated by foeding difficaltiox kading we futlere 1o

shrive, marked o sonsary raotor dysfimetion with por suekll flox, '&t‘:&ti'{}&&;&}g}img"tai

sedhy; wind Bypotonia,

B 6d Riost SMS dbvidaad have mikd-benmderate mental rotardation, 1 deoragsas as
R L

the ohild wges ultinmagely placing e ndividuat by the mitld wente! retrlation renge by

ot

sdulibond. Doleved speech with ov without hearing loss ocours iy $8% of SMS patients. In

adefition, delayad Hoeipresy motor hitle, prabdoms with sensory iviegsation, and poor

sduptive Batotions are seen. Qther neunrfoical fraures include pos cavus or pes plamus, an

afmomial “fostinating” gait, badance probiomy, snd g deoronsed sonsiiivily 1o pai, which i

chzerved in associatinn withoselfinjury in Sy disardey.
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weiest  Hlenp disturbane hue bueen mported tn 75-100% of SMS oages, Infants typloally

Y

expericnen vpersomnolonse duzzs.g he first vear of e Blogp distwbancey in older children

e

wdhude difficnliag falllng axd

Siced 3 and nighd seep,

fragruented and shortenad ,\§s:c;u\'f‘¥ swwith fi’ﬁfi};i&t‘;i tnoctynat and sarlernoraing

iR Rohavioral sussare-vneof S vnique chivacteniaic feitares of M&

Maladaptive behsvions e gooaoar of msgor coneernsnd nchude Beguent suthurstsomper

ingtrume, stteption sonking, sguvpssion, discbediones, o, wied sei-ingunons

bohsviors, Seliudurious behavion nelude hoad bangdng, ko pioking, weist hiting,

§

aychatitbansaia and polysabolokotiamenias The bobsviral ghonttyie of SME oscalateg

withage; iypically with the voset of puberty. Age, dogree o dovehyroontal delay, sovarity

of any assoctated systomie dhvandor, and degree of sloep distrbanes have @ strong inflocnos

sy rodadageitve bodiodire, Tndividuals also bave o back s roxpret for porssarad spacs doring e

conversation and are emotionaliy volatile.

BEIET SMN patiosts shire sy clugustoriatios 1n common with PWR satioms. These

£

wchader (1) dunuashod fora] actberty) 2 hepotontay €3 foeding difficoitios i earhy wnfinoy;

{4y short sttare ) curly onsot ohesity which mayvintlode byperphagia (8 developmentad

detave {7 el rotedation; By romnper cutburse (8 apgrossive bebivior {18l
inprtas bohseedory V11 Byponsaaanoloncs i wfiney snd singlar sleop distwrbances iy oldey

chibdren and whiltsy {12 froquant ear infections; {13 sooltusisy and {Udy wirabismus., While

ey

the wnderfying gonotie bavie for those divorders s quite digtingt, the prsomatin and siural

Csiroilar,

gaed for orad

o

euie8  Solid orsl dosage formy pharmaosatical Srvomdationsdes

sdmbistration dnclading capsulos and whiets.

W86 Subjbot refors o antmaly, ncHuding sosramaly, such ax s betngs.

are chanaoh responsibic |

e

o

Acomponent of tha K

by

Ty Sulfonvierce reogpton

imersction with salfonyiore, vther K gpe channgd antsgonisty, diazoxide sad other K

chanie] ngom
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WeITH Tublot Phermacontion! dossge form that i proddoced by Samitng o vidhane of x
tratrix containing pharmaccubionl aotive and exciplonts o n stz and shape suitalds or oral

admunsiration,

WeLTY  Thermogesesia The phystolsgival process of hoat production i the body.

Ty Teedold Coucentratiore The midmuns chroalaing concemiration of adrag

required to exert 2 specilic metabodie, plosiclogical or comprositional chunge o the body of 8

trewied fnanan o aminal,

e84 Trosteomty vroans say manner v which tho syaptoms of & voaditior, disorder or

indication, are amutionsied or othey fatly altored,

BOITSE Trighvooride: Strage fats of snivoad asd Bunsen adiposs tesus prineipally

S

consizting of glycersl ostors of sahurared Bitty acids,

BEITeE Type {ilishoeg o o b witich the pancreay raakes bl or e

st becawse the bata oo

081771 Ulncounpling profebny A faraily of proteins that tliow ovidation in mitochondria 1o

proceed without the nyasl concorsitant phospbornyiution o produce TP,

soval fan Humen adipose tissues priveipally fowsd below the subondsnouus g

anndd ronsede faver Ty the bidy,

BRIEF DESCRIPTION OF THE FIGURES

we change I hyparphagia some for ol suldects oo

BUINS Prouredx fean Body mass for all saldests whis

participatesd i olinies

3I81 Puwee 3w

¢ change b body St mass S alf sabjrorcwhe

participaied i chaisal stedy POBES

vatio for

WSIRY Flgwe 4 swmpsrives the porvent change of the fean body mase’

all subjests who prrlicipated w chacabstady PO

.
2
tax
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DETAILED RESCRIFTION OF THE INVEXRTION

IR Provided herotn sre phavmuosatical forreelatinms of particatar Ky Chartiel

cperrers that whva adiinistonid 1© sabjosty s

X

ceenove] pharmacodyranin,

phargracokinetie, therapretic, physivlogivel, sad potabodic ootommes, Also provided are

vharraacsatical Hermudationy, metheds of adoupistnation and dosing of particydar Boy

1
3

chanped openery  Gptionsily i combingtion with growd luvnwne, tatechiove Serapeutic

. oy

enteomes while reducing the Incidénce of adverae affbos.

I o pretiouhy, pharoagoion! fonmulations formulated ©

~ovud adimug

wchibit advantagoous proporties inchudivg: fagiliteg onsistency of absorptiun,

pharpsokinctic and pharmseody namic responses aoriss droated ;:*.3?15(;‘-;}.{&:, sonteinsiog

pationt counydiane wd Improving the safinty profife of the produect, such s by seducing the

frequency of serias advorse offoety, Matuad of eatment of motabobio and vither dispusas of

hunwes and satmab by adminivonag e formudations ave sl provided,

BRIESY Compiundsof foraudas 1T and T Sormudas TV and ¥, and fornalay VI and VIL

sade {ahenwn below'y cag be proton tgtomers. Froton wwiomens are

wosers that < from sach other ondy mothe fovation of & hpdrogey wtonand & doubls

bond, The ogen ttont snd double bond switth kstions botwesn woafhon st and g
Beteroaions, wuchay foroxanple N Thas, when the sifrogen subatinrent 18 bydrogen, feitwa

isomerie chonmical stroetares sy be wsed intorchangeably

AN NQ\-"' <
§§ QE SpgrensteassasoneiBine (
L ! - o
Nopr e NH R
Y
(&It

BEIRST  Ehe pavticudie Koy ohanned oponers that can be osed i e meontion S lations
inchude svof those withia formelas Do VI Bromplary such sompounds inghude

2, BEFDRZ T3, NNGLS and RPDZ 154 {see, for dxample, §

diwroxide, BPDX shou, ot &b,

Bioorg Med, Chamy, 13, 158 (200500, Cunpound BPDE 154 alvo ivan offosiive

chunned avtivaor it pationds with hvperissalbosot sod b pationds with panereatic nsulinms.

The synthesis of BRI sompoaund iy provided In Cosgrove, eval, & (g Sadperving!

Morah., 87, 486614867 (20023,

¥

WOrsTt  Analogs of dlneoxnids inebade Jasopropvlanine Fanethony SHE 4 -

Y3

bensnihindisaine 1, I-dioxide, which s xeleotive Kud 2B URT chaonal opener (sve

Ex.
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Drabrnwski ot a

motuded {spe, foraxanipke, ”‘i*z,sa"i’rawgs;s, otal, Biol €

channe Openers shiow dacreased activity biethe inhibition of isabin e

o8
[

sotivily ovasoulae smootl musoly teasy, Furthermove, d-aliy sabetituted diswoxides

gonpepdhy do nol fanetion as tradional potentunr chamel agtivatony, bat stead show

28

notential as On' ' blockers,

?

Wersst  Orherdharoside ansdops seo desceibed in Schow et al,, Sloarg Medi £

\ oo
.r'\;‘\' - N _,.-R“
o :\{
b
DESU VIt PP 8
Qe N N

#RS and R e
aY H, T MHGHE
B CF,, H, NHCH
(9% NHOHSHOHEN
& H, Ol NR-syclobuy

WIS D

rgtenele dentified as B shown below b aredescribed o Bovtoding, of al, Recopton snd

axtde snadogs having differont el sobatitoent &8 the Iposttion of e

e

Chasmads, L3872

AN

Mg B O
i ,h.c ﬁ s u H

ShUH, G R

o) CHGL HL ¢

&y My, RS

S OMGHAOL, H G
FralMy W G

f) AlgH, H G

3

xd wiix-‘iz‘y of formudan 1 VI nag

faursg K

v Chanag

Jovs
-
joe?
I
=2
>
o
b
=
oc
%,
k)
<
Pos
“;‘
5
w
Fows
e
e
ed
£,
7
&4
fang
f
¥
it
<
P34
=
e
St
e
=
Q"'
?.."‘
g
&
f';
R
L2
‘v

{2005 and Dabrowsld, ot 1l Dipbetes, S1, IR6-1006 (20462

U Moasurstent of the whibition of glecose-stiraalated insulin relouse from 108

E3IIRS 20083, The ability of

solls fa desenibed o Schoy, et al, Blorg ed

&

particulir Hape chavwel spovien 1 inlihi roloe of nvalhy Boan inctbated sl paniroatic

ik
R

i
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isheds cun be performed as deseribad by Ducdrroge, ot wl, Sl Chesn,, 3R3, 1738-170K

B Activation of micranbanant Koy charmels by Koy chanel oponeey gae o

examined by monitoting macroseopic currente-of nsideout mentwane patchey from Xenopus

ooeytes coaxprassing Kird 2 and elther BURL, SURZA or SURIR. SLIR axpressing
frcodiranies can bo prepivad by kowa nisthods, See, S exvayde, Dabwowsli ot g,

Pichetes, 51, TERG- 1906 (2002,

0193 Binding <f>;:p<:r‘sm<:s;.ts cun be weed to deferaing the ability of Bae shavace] openers

o hind SURE SURA ard BURZE, S, S couwgle, Solwanstocher, ot ol EMBOG 1T,

HeI9d] Proparation of SURT awd SURZA chimuras, ax doserited by Babenko et al,,
allows T comparies of ol H i\d woftiag § Homed sensigvity and 1o HO8R
whiows fr compaeiaon of pharmesclogie profiles (e, sulforyl seusitvity sud responstyations

o dasoride or ather potassiom channel openers) ofthe

Bivi Chem )

n,,

pg_sfz;sa’ium shannels, Soe Babssko, eta

e K channal i desortbed by

Bomug, st el Biad

P26 12167 (1899},

AT IO D habian, stal, PNAS B,

feains] Dudiorooves Debwosn the boown SURT sad b SUR2 go cribad angd

shrenin Sgailee-Brean, e ol £ af Review, 7811 227248 (1948

REERRS S “Halo™ and “halogen™ sedor 1o all halogens, that is, ehlbwo {Ohy hiore {F) lwonio
196 Halo™ and “halog for 1o all helog 1 i, chbore U1 fhuoro (FY, bron

£, or lndo (L
T “Hedroxyl sad "hedroxy” rofer b the groap <O,

* pafors do the groas OB whers B i atlod, substiteted slkvl,

WEIeR “Substituted o

% 1

aryl, substitnted anvl, botoroarsy, subsiituted heterowevl, araliod, substitatod sealked,

1

eyeloatkyl, substitntad oyeloslks ! heteropyelyl, or substituted 3)(3’?&3‘(?(?}&3@4.

feren “Sebstiuted Giol” rebeytothe group <SR, whare Rois alkyl, seletimted alkyl,
aoyl, xubstitiied acvl, anvl, substituted aevl, hotorcary!, substivded heteroaryl, amikyl,

sithettutod dwralkicl, oyoloathyd] sobatitiriced Syndoallvd, hotoroovelvl, ofsubsiituted

heterocyelvl
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wees] Ayl rofors 1o an aikanc-derived rrdival containing from 1 1o 10, prefowbly i

fonikyl, sueh

ta kvl mnohades stvaight chain allvk, bounchod syl and ¢

as wathod, dthyl, propyl, wopropsed, babyl tbuel, and e ke, Sttt Chadn or beaehad

alkyl groups comtaty Toor 1510, profoesdly 1o, swe proferaldy T, ot mene proforably 1-

Focarben atams, The slkob wrows v altached af vy avatlable point o produce a stab

conyprand.

WO A Taabsttiwed allpt van allvd

g croups oF subntituoniy sueh as budo, @'r;..;.y: ;‘;spt'.ieizs,ﬁi\ subsiiy
aptionaily substitturod stkylthio, aliovlaulBoyl, alkylsuivnyl, optivnally sebstitgled aonine,

»;)pt%z;:-naﬁ’i\ ubstitpted smido, anidine, sroe optitaally sabstitotod with aliel, aminoxalionyd

poe o M Nadisudsetitetod with alkpd, slkyloelfayiamb, varbonyl,

helorocyole, substitnted hoteroydde, aitrg, oyang, tiol, sulfonviaming o the Hke attsohod &t

any wvatisble point e produse @ stable canpound.. I pagticalae, " Huro substied”

substiion by 1 ovmoere o, B3 or 3 fudvine atoos, "Optiosally fluro substaged” means
cubntitytion by  ormore e } fladring wone, “Optonally Birosiubsgtued™ moa

that substitution, 1 presest; i Thoro,

i

ey PLoweratood ™ refrs to an it progys having 16 carbon aton

3

R8I A "sebstituted Tower i 1w lower sikybwhich 1 substitared with 1 or thare,

gog, b2 ot 3 grnups ot Gubatituenty as defined above, attackesd st any avsilable polat 1o
proshics a stable compaamd,
fesand)  "Oenloatbnt” vofors o saturated of wosaturaind, nop-womatis roanacyelie, bivyelio

\

wr frieye o carbiay ring systome of oK, miore profiocably 348, sing wnnbers por i such as

=

vohopramyl, ovelepeniyl ovclobexnsl, alomantyLoand e ke, "Ovidoalbvlong® ten divalant

kS W

ﬁ}";’-i@&}i‘i}""h

[N B § o i Fois gy S E Gt FY TN e b

R *Atkoxy T degotes theroeay O, wherk B i Kewer adkyl,

0308 “Substituted alkoxy” denotoy the groap ~OR’ | where RY is substituted lower alkyl

{08207 A Hlthie™ of Mihitalkany™ reftrs W the proup - S-R, whare R v i

fgzes) “Substitntod alkyibie” or “substiated ity rofas o the growp -B-R, whare

Ris sabstitatad baver alkyl

i
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weey  “Seln? dosudes the growy -8,
merigl  Scelomy!™ donctey e growy B0~

ety "Schetiipted sulfiaet denotey the groeyy SR whare B s lower atkyd,
substitted fower alkeyl, oyeloalied, s&;&}s{immﬁ syaloatkyl, ovsloadbelathvl substitused

LX

. subsiitoted hatercoyeisd, huoteroovelvlalkyl subsgnaed

{, heteroary], substiuted beteroaryvl, hetoroaralkyd,

substitited hotoraaratkyl, anlkyl or substttutod seatkel

082121 “Substitetod selfony! dinotes the group S0 R-R, where R s Jowsr alliel,
substitoted hnver alkyl, oycloalkyl, substitetod oyeloalky !, cvclondkylalkyl, sebsthutad

ovohoatkylallvl, heleroaw %s,-‘i, substibised heotexg

s

3

hoterpocyolvlatied, anvl, substitetad arvl, heteroaryl, substitated hateroarsd, be

oarathyd,

subsitited beteroaraliod, anadkyl or substivaod aradkod

BE Suifavlaunie” denotosthe group SNBSS whore 18 vdrogan or fower

alkyd,

LR whers BV

el Sobwtiued soBonyieiing” denores the group SNEIRE

fvdrogen or bewer wikyt amt RY 18 lower alky], subetiuted kawer sfky, ovclosikyl, substituted

3 3

t

N

i, substitwied haterocwely, sevd, substitnied arvl, hateroanyd,

evolmalkyl, hotorowg

subsstttuted hoteroseyvl, hotoromalivl, substituted hotonsaratkol, arulky! or substttuted sealkyl

A "divalent amine” denotay the

WOTIS CAmby” or Mamibne® dossdes the gesup N

Qo subsiitated divalont aming” devictes the gosap ~NR- wheretn R s fowsr
aliodd, substitated foweer alkyd, arel, substiniiad aryl, batoroursl, substituted betoroanv, syl

v

subatitited aovl, sulfomd or sebstitiied sidBavl

W26 “Substtsted aning” or Msubstitpiad wmine” denotes the group -NR W wherein ®
anst B are dndependomly foedrosen, Tower allad, substitwted fower alkyl, arvl, subatituted agyl,

hetertaryl, substinited beteroaryt, sovl sobsbuted sovk suif&my?_\ subatiyted sl ot

oveloatky! provided, howsver, that af Jasstome of R and BYix not hyirozen. R'R i

sombination with the airogen way form an aptionslly substituted hoterosvchie or hetoroaryl
ring

i
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WeIT CAlkyinadfingt” deneies the group -SIORY, whereln B s optionally substtited

-
b2l
e
o

fatt
s

s “Alkodsalfast” denotey the groap -SICHRRY, whersin R d¢ optionadly sxbstitatad

alind,

difuyviaming” denotes the group ~NRISIORRY, wherein RY is optionally

{98319

Ty -3

substituted alhol, and RV hvdrogas or foweratkyl,

N

i Phammccutionl formulativne sontaining Koy chansel oponess imslade 1

¥ i
o fwe

bago of the drog orw salt of the deug. Such salts iy Baveone o mineof e following

&

sharastoristivgs (1) staldity bosolution during synthesis and formudation, {3) stebildy Bya

-

solid state, {3 compatibiiity with exciplents wsed i G meectacturs of mblet fovmalations,

rguantistively vield the Koy chansel oponer upon exposurs to sirawdated or actesd ga

and duodenal conditions, {8 relosse K Chantie! ppener Fomsufficicontly singll

H.
A

that wre readily dssolved and wbsorbad, (8} provide, when tncorpirsted i a pharmaceatioal

Ferdation, Sirabsorption of greator Tuy 8% of the adotistored dovey {TF prosent ag

slovated foxicologioal risk s compared to-the free base of the Kow chanue! apenar, (8) gan
e formwhated e secopiable pharmaceuticnd Rrmalations 1o ivoat obasity and othey discanes

o

of hoovang, {99 godoptable to the FDA a8 the basiy offw drisg prothiet, (1 oan e

veorysisdHzed o improve purity, (11 can berused w fomn cooryatsds of s o more safis of

Sy chunnel ppener, (1Y have Hmited Tygroscopiotiv o mwove stalility, or {15

syrathatic wnd orystalization cuditms weder which the sadt 3s fonmad csn bo vavied resultdag

1 orvetal strastres (polymorphs) can besowralled o the svathosis of the sali

1 ovenars van by formalatod s pharny cally scoepiable salis,

wogptable salts are non-10x30 saliy i the amounts aud congeniraiions

4-.,;

which they wre adominictorad. The praparation of sucl salts cap Fanilitate the pharmecologive

use by whering the physiesl chareoteristiox of & covapound withow! proventing it om exerting

il aborations b

wal propertes nclude fowering the pelting

X

podit G faeilitads trmusnranoss! admintttation and noressing the sotebility o faciibare

sdmbxigeing fower offaciive doses ofthe drug

88 Phanhacy salis fnchade aokd addition salivsueh as thoke

otaindng selfate, chlonde, hydinchionde, fomarate, mudeate, pliosphaty, sulfanate, avctate,

¢, lactate, tinate, motharosafonats, sthanesuifinate, bonsenceadfinaie, pindusne-
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sulfonate, syclohoxy valfanate aad quinate, Plarmasaudiondly scoopiable salis v e
obtatded frons seidy such ae hyphiochdaric acid, madeie acid, yalforie aotd, phoephonic acid,

T

el e soigd, sootis anid, olinie avidy Borie sold, i acid, ranlande scid, methanesudfonic

73

P2

acisd, ethanesutlonic acid, bopronesatfonde aotd, p-tolyoneselionte sold ovelphoxylsutnio

§

actd, Tumanio aald, and gabho sold,

8223 Fharmacoutivally acteptable salis alve ncludo basio sddition salis sach as those
gomaining bonsaihine, chloroprocaine, chodine, disthansluaine, abyviesedianing,
meglunung, procsine, shunivum, caloiuoy, Whivny, mageshay, pola W, auding,

soeniug, sllociaonne, wad ane, whon soidic Tunctionud groups, such as a::m*‘a}o;:w’i woackd of

oxent, Foroxample, o' Phansacoutival Sivnces, 190 od, Mack

phvaohane

Pubdiehing Co, Baston PA Vol 2. 487, 1898, Suchesalts can be propared winy the

approyeiale corresponding bases,

WE23d Pharsecostioglly docopitable aalis ol be proparad, for exampls, by
fres-base fortnof o compoand in 3 sutable solvert, saeh 83 231 agReoty o sy x&mﬁmﬁn‘x} i
soluiion confatming the sppropriate aoid and then solated by evaporating the sofution, In

ansthor exanypde, woasdt is propaved by rasoting the Free base ad sond e orgaaie solvoat,

8228 The pharmacentiondly accoptsble sadof the difforent componnds pay by prasont

s poomplex. Exwmptes of coapleves include S-oiborutheophyline complex (rowfoginn to,

e.g, dimenhvdrinate: siphenhydranine Schiorotheophyiline {1:1) conplax; Dranamine) and

vartoes oyelodexintie inclusion comprlones,

o

O8] Seltx of Koo chanel sgoney, and pretiouder salie of dlazogide, may bclude, ba

o

wre ot Hmited 1o acetate, acotonide, acetyl, adipate, axpariate, basyiate, blacctate, bitertmty,

bronvide, Baoxide, buterats, coloium, camey Bde, Caprodte, carbinaty, oRrate, coprionit

decaromis, Hacetate, dimegnimine, dinttrate, dipussstun, dproptonms, disodivn, dis Eﬁ.{ile,
adisviate, dpadhate, chithite, ctabote, sthvisascinute, Tormarate, furoate,
plucepiate glucongie, hexacetonide, hippurate, hvelate, hydeabrooide, hedrochionde,

isethionate, laorobionate, sonlate, wdeate, wweshunine, methelbromide, methybuifate,

s, nafwic, oapsviste, wirate, gleaty, pabmitiz, prmisate, phorpropionate, phosphie,
phvalane, polistirex; polvgalbcturonate, frobutalie, propionsts, wovharate], sudiviie ghvowmate,

soutbum phospliate, podiunt surcinalo, siae, sudsinate, sulfnte, sulfiange, sulfialioyhs,

Ex.

2002-1316



W ST TS PELETRARIGISBB4RE

avipaic, tobutete, torophalate, forephithainiy, wosviaty, viflette, aiboedmiy, tivilinate,

Fomathanue, valomsiy, xanalolis, or the Bke

882371 Fonvelatims poovided hergin oxhibabsome or sl the followsag chavaetoristicsr (1)

they are stable sbambiont toveperstaray for & mintows of Ong veay

oy facilitate patient conpianos wi

of vral adminstration; {3
administration, they consbtonty Botitate Mk lovek of .a.?;r::s;;s:‘j;)iimz of ii’m ;@ﬁ};&rmas:eutiazi2

sottes; €31 dpon once or twice daily oral sdounistmtion ey allow eleaseofibe Ko

suh that the cwoulsiing centration o the

Ko cth'o:.’s‘tmei sponier o iy mctabobosily avtive motabolias dooy pot Bl below a

therapentically effective concontration; {61 thoy achiovd these results indepondont of e pM

of the gasireintontinal tragtof toated fadividuals, and A7) thoy delay rlosse watdl gasivic

fragait b ocenplote or neardy o

2381 Ponvalations destgred fororal sdadmistmton can be provided, for exarsple,ag

capsades o tablets, Capsuleor tebler formadationg inclade @ number of distingshing
components, Oas 1y 2 compement 1o aprove shyorpion of the e chanue! openar,
Another sastains relotas of the drug over mors thas 2 hoars. A third delavy substintial

sedouns of the drtsg uail gastrio transit B oompleted,

werest  The foromlationy disclosed heroto axhibit mpraved solubiliy and absorption of
the Woare channe! opener vomparad Grprovious formubaions of these shues. These
advantagnons propertiss see xohioved by any ose w morg of the Bollowing spprosshes (1}

2, of ol ncronising

veductay particle size of the formulatiny by conmisutiog, spray diyi

techrdguns, {2) using a pharnecoutival salt of the K chamel oponey, (31 axiug 88 bm

sy renin i e formualation, {47 axing ncheson compdosey, for sxampleusing &

clodestein, {3y conpaction of the Kavw chanaed opener with 2 solabilizing agont incleding

3%

nitarky favctioy

2 excipiam

omih imi:tium {i}.-;:m{}f_,. {_{i_} :zfs.'\:us':%aiing the Kare channel opener with @ saltprior

Y

Farpmdation AN

wsing & sofil disporsion of the Kare channel opener, (X) using a soif

orpalsifving systony (8 adding one o vore swiesiznts t the Benmistion, (10) using

manspartisles in e formulation, or {11} combinations of thexe i spmwﬁ 5. Preforabiv, whin

the

s odvinogl opater iv g osult ol diarg
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eIl Relosseof o x systained poviod of tine (2-24 hound b

s, bat pot Busted o ¢t of pH

achioyad by the nse of or or raove appwonches inchudi
senaitiv pobymaric coatings, (2} the uso of & hydrdged, (3 the wee of & o cbating that

X R

cumtrods the rate of diffeston of the dra 1 From g costed mattix, (4 e ase of werodable

wnabrin that combrodh rete of disy relosse, £33 the wee of pohvmer coatod pelivts; gramales, or

siicropacticles which can be Bathor covapsulatod or somprassed ot 3 tablet, {8 the yse of

s, oF {71 the use of ¢ compression eontad tablot, or (8) conbinativan of

o ransi

BeN Delay of release of Ky channst opoones fronthe Burmihetion uatih g

a8

cie de uchioved G the formudativns peovided hovsdn by oy of sovotd minchanbans. &

g

1 sensitteppolymanr or co-pobymes ioused which whon appdicd seovnd the drug st

e
o
el
b

&

funotions «s ain affeotive harrier 1o refoase of aotive st pH 30 or fower and 16 onstalde gt pH

303 snd above, This provides for contvol of release o the sotive compenind it the stonach g

wapidhy dllows felsane once fhe dosage form hay paased o the smallintestine. An

alfernativads 8 B sensitive polvimeror so-polvinet iow pobvvier or Cosphhviviorthat & non-
sgqueons-solubla. The exientof resistance o retonas io the aastele envivonmment can be
comtrotled by coating with ¢ Blond of the non-sgueonssolblo and asgqueows solubis
podyrmer: o this appronch nejther of the blended polyvmers or co-polvmers are pH sensitive.

sitive go-palymer is the Fodragtt methaorebie co-polymors,

Oneeyarmpie offapi so
fociuding Budgtt LI0G STO0 o LIOGSE sodids, 130 D88 or FEIOD hspossiom or the

L1380 RIS orpardo solutions.

§08232)  Polymon (et delay rolosse cun by applicd 10 s tablot vithor by spray ciatiag (83 a
shin filiey or by congwesston conting: 1If & capsude ts wied, thon thepalymerds) may be

applied over the surtion of the capsule vrapplicd 1o microparticlos of the dreg, which may

then be encapsulated such ax i e capsale or gel, I the capsale B ostad, then #owill resin

istrrogration untl afior wastne tranest, I sucroparticies wes conted, then fhe capivule may

dsintegrats in the stomach but Hitte 0 no drug will bo relfeased vl after the Hae
sieropanicies complete gastrio wassit, Floally, an osmotio puimp systom that uses e, s

swalisbly san Be usad 0 delay dreg refosse in the siomsck, The swellabile hydrogst

o

sakios up muishre alior adminiviration. Swelling of e gol results in dixplscoment of the Qﬁmg

yerd on ths el

[y

from the systom for absorption. The tining sad st of rolos

wend, and e saie st which mobsture reaches the gel, which exn bo conrollod by the size of
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s:»*&i’z:m through whivh thid emtere. Boe Urug Dolvary Technologing

ﬂc

£l “L-DROS™ SOFTCAPM for Contradlad Reloase of Non-Aqueous

L‘ia} nid F{sz’"zmelteei:is;uax.“

WRIAY Accordingly, delay of release of Kyry channel oponers from the invention

- 21

formutstions untb after gastio tawit s cc;sszsgfsiew fe gofdoved di the foenndations provided

horbin by any of several mechanisa, nchading, butnor Timbled 100 {8y« pid seasitive
pistymaer av co-polymer applied as s comprassion couting on @ wbien (b o ph sewitve

polyier or co-palymer applicd ax 8 thin il on atablet (©) 8 pH svositive polymer or o

polyroes apphiod a3 a ten 1o au oncepsalativn systony (G 2 pH semsitive polyimge o go-

{2} 8 aom-agioois-solubie polymer i so

pobyaer xpplicd (o oncapsnlaied micraparticles

poyroer appdiad @ & compression coating on & Wbiet; {1 a non-ageenessohdble polyvawry or

cre-polyner gphiod sy o thin {Him on « tablet 1) & ninvagusnes saloble polymer ,&p*‘ei cdasy

*

thin filrn o sacapsudation svstorm () 2 nonaquaous soluble pobviinr appdisd 1o

3

scropacticles: (1) oorgoestion of the foramlagon b osmotis pamp

e, of Grase of

vetewns eontrodiod by ton exchauge revim, or (e combinations of these approsches, wherein

<7

e o sensiive polymervor ao-polymet s rosiatant fo degradation ander ackd vonditions,

O3] Fornudatioes aveprovided that are destgaed e administration onee dadly {per 34
bours) Thewe can condain bhebween 25 and 500 myg of e chinne! openers. Formulations
indonded for wdbunismcion wice daily {por ¥4 howrsy wre alio prosided. These ooy dlwisin

between 28 und 250 mg of K chanugt opengrs

{03238]  The formudativns provided horels oxhibit tygeoved safety of the edwministored

drag praduct, This i‘mg.\;"(wememi,sx_ safity voours Ty at boast oo mochanisme, Fies, delay of

wpdete can reduse the oldencs of & range of

&

o

{ gastric wanst s ¢

sefease of gothve

gastrohtcstival adverse side offecty including naoses, vomiting, dyspepsia, shdomina] paiy,

v 2 or mors oans

diarthes sad o Second, by sestaining release of the aotive dig s

a5 tong s 24 hoves, pead drey levely arg raduced relaties to the pealUdrue Tovels obivsread for

the sume administored. dose ii\iﬁ“ BRI wd Farvonlasion that doss not buve vustamad or

comdrsitlad rele redustion iy poak drag Bvels cwnsontaibate o rvductons i adverss

offects that are pantislly or conpletely detormined by poalddrug lovels, These sdverse offonis

i, shioride and

mclade: hdd retention with the sssociated reducad ralex o sxoretint ol s

o

wrie aold, sdams, hypogivecmia and the assuctnted potential for progroasiv

catanscis and non-kototie hypersmalar vonm, konduachas tachvesrdia and palpitations.

f
T
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sl Al provided horshioarg controtiod rlosss Pormulations of K yre channel sponoss,

e Tronnoach of &-D s shown in Tabla L

which Bave one

Formolation Cherscteristics and Froperiioy

Table L Conteolled Release

A, Uit Forrns Tablet e Capmde

B Dossgolunite W1 mg
IR mg
20030 my
IGEH g

SG-2000me.

€ Dosing Oace daily (24 howrs)
Twice duiby {24 hours)

3 Relesss e 248y

8-24 houn

{82371 Porexample, o controfiad release comprosition cau b g dlat containing 38340
mg of & Kaypohannel opener, such tablet administared once dadly o sehipve 3 controtled
redeane time 0f 2 hours AHof these formulations can forther inclade the featre of

¥

athstantially dolaying pharniscoatice] active release wntif afer gastrie ransit v complete.

W I additton any of the ghove formuiations from Table 1 can indchude ot Teast ons

feature that duproves the soltability or absorption of the Koo chaonet openen,

B33 Thecomrolled relowse Rovmulations provided horein comprise the wolive
eomapoand (i, B chenned opener, optivaally to combmation witl growtichormoneysad 8
mstrny which cotprises @ gelling agont that swells upun contact with agquenns fod, The

astive gompounds) erdeppad within the geb (e slsvly released o the bady apon

ive comonnd(sy canhe ovendy divpersed within e matrix or

g
o
i
i
153
3

dissoltivn ol the gel
cast be prosent g pocket of dreg i thometrte, For exanmple the drag s be fomaladed fato

synall gramdos which are disporsad within thomats, I addition, the gravades of drug sl

can nvhude 3 yoatrix, thas, providing = primery and gosceondary matnx e deseribed i US

Pat No. 4 880,030 fe Rlndes,
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Al The gelling spent profiursbhy i x podvnerk muterial, whish omn insdude, for

example, sny pharmacoudioally scocpiable water soluble o watey lngolubile slow reloasing
polyraes such 6 antham guy, gelpiin, cothalone ethues, o srabig, focald beay gnm, guay
g, carboyvingt politnar, agar, atacie g, tragecanth, vergam, xodiom alginate or
alginto aoid, polyvinylpyrrotidons, polyvinyl alochsd, v film forring polymans such as

siothyt collulose (MO, carbwmymethe! sol

%
i

Tsbone {OMIE, hedvoyprops] mothylestialose,
hyroxvprspvh mothel cothdose (PO, hedroxypropyt collidose (PO hydrowyothyd

celtalose {Hé{ ' othyleothdose (BO), sorvlio rosing or mixsures of the sbove {speag, UAS

agent of the madri alo cwrbe o hetorodisporsy guntdonprishug

hoterupoly yaad\az ¢ compopat and a homopelsaccharide conponont which produess 8

G UKL Pat Mo FOTHe patrdk also oan

‘ma g ageat sech ax wonovadent or nuslitvalont metad catons to forther add
guidity and deorease dissohistion of e matix, thay forther slowing rofease of drag. The
amount of orosslinking spent fo sdd can be deterniined using methods routine 1 the ordinary

shillad artivan,

Cof the comrolied release coraposition also oan Include ong or o
pharmaceutically seooptabls axcipiony recogrized by those shilled in Gart, Lol Rvomdadion
Cinteni Suclt exoipdonms include, foronunpgle, bluders: polvvinvipyeratidone, gelatia,
sisrch pasiy, migrogrysialiing oxtluluss; ddusots {wr Gllors) stareh, suorpse, doxtrose, luctpsg,

fructose, wyianl, sovbiiol, sodinm ohifunidy, doxtring, odivium phosphate, saltiom suiphawy;

and aby si stearata, o CProsirel ™ and foow aids

carie actd, wiag

for xanyy faic or collotdal slivon dloxide:

We343 The meuix of e coutrolled relesse congrosition can fether nchsde o

~

hxdmpimm masterial which shows the hydration of the golling sgeat without dissupting e

P
M

i%, s desortbed In TRR, Pat No, §304] Fhe hvdvophobic

Halose, other hyidrophobie

;x;_'s?}:-'rm:r s shchuds e adhviostinlose such s ethyionl

exliudosic materialy, prdymars o co-palyaiers dertved fisin sooybie o mocthacreBe sl v

Rieryg wobn, waxey, shelay, hydrogsasted

etalde ails, warns pad weaxy subshuienn such as-Carnsabs wax, spmrmuect winy, van

wax, socos Dutter cotostory ! slohad, beedwar, veresin, parndiin, aneristel sleohol stvanyt

e
R
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¥e

maocnticaliv acoepiable

BU2ad)  The smount of hydrophobiy pintecial fvosrporatad o the contratind wlease
somposition iy that which s offositve o stow the hydeation of the golhing agont withoat
disrupting the hydrophilic mgiris Homed apot axpoture 4 an onvionoemad Said. In centaly
preforsad evabodiments, iy *h\ei}mp robie vaterial R Dioladed bothe platds iy 3n @moast from

shout 1o about 20 porcent by weight and roplices g corrasponding mnmt of the

formulation oxcipiont, A sobveat for the hydvophobic meterial may be anoagucoas oF srgaiay

sabvand, of ralvtines thensef
243 Bxamplos of vonumercially availeble alkylooHelosey arp Aquacost 8 {aguoous

A

disporsion of ethyloclinbee senilabde fvnn PMO ) and Surclease & (aguonus disporsion of

athndeelhdone avattable Fom Colorcont. Exanpdes of conunerontly avatlable sorelic

polvmess saitdde for we as the hydrophobic materiad nolude Eundraglt 80 RS sod BL {go-
3

pobvimsrs of senyhie snd methacrviie sold osters having «losegostent (e.g, 120 or 140!

QUATSTRALY Mvmeing sompoands),

W46 The somrolled relosse composition also san be coated 10 retard secess of Hoauids

G the sotive compod atdior retird refease of the active vompounsd thraugh the Hilse

rd ortorosolubility

Hes of gustrofosivtang

souting, The filat-onating can provide chatote

by realuting vapid-divachution of the composition iy the digsstive tact, The Sinvooming

crally roprosony aboad 3+ 15% by welght of the controtiod reloass compasition.

Frefombly, the cove by seight reprosands abyast 9% o the conpositin with thessnwining

s provided by the coating. Seeh coating con be s DBhawosting e b owell koo in the agt
and inchsde geds, vooves, fat, cmalstifens, pombination of

starch, aad the Rkel

EERT Folomers and covpoliviers sre avefild aa dhin filn costings. Solutled cuatings anid

dispersion cowdngy can by wadtevost the acfive compound, oither alopesw combived with g
matrix, The soating is preforebly spolicd 1o the drag o drug and matrdy sombinating as s

sobid gore of nuaterind &y iy well bagwn tn the st

WX

£x i both organio sedvant and ajuonus

848 A solution for coating wan includs pohavg
solvent systoms, mnd typizally futher nchuding sae or more compouds that actay

o

Polviviers txefil for coating vompositions ingluds, for examply, methyloaiiuliss

46
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{Mothocel R A Dow Chamtest Co
between 1O and 400800 (M iw i

Eaag), hydroypropyl cellabiss with armaloraker welght betwena 2000 and 300,000, ¢

y?lfi%i?}.‘-‘i!iﬂ(fﬁ! deelieiose with & molocudyr weight

FE Dow Chomical Cooor Pharmasont 34 Sl

calichose, cellidonn sentate, nolidlose trincntate, collidose moctale bantyrate, celhdoss scotaty

astman Kodal), corboxymethylothyt celhidoss

hilsalate, pellulone aontats rimedinate f)

{i}{is:.‘sdce' L hedrogypromyd outhyioathdose phihalate, sthyvicelhaline, methyicetbdose and,

i generval, dollulosic dorbvitives, thvimethaorvhe acid-muthac :«i; sid cospolym

101 Badvagn LI0G Tepe B 003 Budragit S0 and Type O

disparsion 280 solids, Buwdvagit LI0B, polv{owtituceyl ssin po ¢

JLd s

=

mcthnorviate 21, Bodeaght KE3 ixpersion 3B goll

3 ;:s“sm thyviunmonicethyl mothaoryviste chloridemameninapthatryiate o
{RBMID, carboxyvine] polymers polyeinvialochobs,

K ; noans sole £ R N, IRIREnR, au & xanthans,

U249 Agueows polymenic dispersions biolude Eudvagit L300 and RERLIGH, and

S

faen
[y 3K

NEIY: Agquacow brand sty colluloes, Buralease * brand NeiGF

etfrel oothuloss, Acpaaterie brand cellulose scetate pldhalate, Coateric brand Poly(viny] aostake

b

phdafaton, and Sopcowt buad nedrosvproapyl methykootinlose acetate suctingte, Most of

hoas dispersions are latex, peeudolaton powder or wmioronired powder mediams,

BEsn A plasticizinrspont may be incloded 1w the conting o opraws the slastioity snd
the stability of the polyace fibn and 1o g)sm*cn: chawges in the p@iysmr permoability over

polingad sforsge. Buch ¢ . Sottable convetimead

crol tnmcotate, seotylated

x inciude, S o m;sk diothyl g

plastioiziog ago

z, casior o, otirte aoid eters,

maonoghyesrides, sostylributyloitots, souy

dibatyd phihadase, dibutyl schacaty, {‘aisi:i:yi{)mim.\si thel malate, dintloBnante,

dicthyviphthabate, dicthylnocinate, Getheinmlmae, dinthyvlrtarate, dimetheiphthalate,

eyt trincetate, glycoryhivibutyrate, pupors] ol and lanolin doobuls,

petrolaunt snd fanolin slonhols, phibalic acid caters, p«;}igyfeti:\}-*iem ghveuhs, propyione wlvtel,

N

rape oi, seswrne off, teucotin, wibatul Oitvate, tristid Oiteate, and trvthel acenyl citeade, ova

mixtuee of soy twior mone of the ferogoing. Plasticizors which can be ssed 0 aqueous

soutings inchule, for oxamply, propylese glysol, polye ALY, trisosdin,

palysorbate 70, trivthyl citrats, sad dietinel Qotartosie,

e
e
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IRy A conting solaticarconprizing & mixture of iydrenypropvhncthviesliitiose and

aguens whvieelidone {oop Aquacnet framdy ax the polviey’ and dibotyl selvato as

plretiolzer cau b wed for couting rarogarticdey, (AQeaonat s 1 agraaiis polymeric

disporsion of otfvloalivlsse and contatnsyodian bueyDaud e aad cotyl slocholy. Proferaldy,

ssonts abowt 1-2% of the composition.

Leer sop

28 Joawddition o thepelyeery, o coating laver oan inchade o oxcipientdo sisist in

Fermlation of e coating sohuton, Sl ooy sy tactde g hbdoantor ©wetting

i poniing stude, fore

¢ lubnicsots 43 oxot wiple, tale,

frisnts for the

salciom stearate, odboadal silivon disnids, glysorin, magossivm sfoands, viusmt ol

vQ OF more of

pobvethyvione ghvesd, and iae sttarate, shuninwm slossbs v o mivtine of wiy

the fogoing. Bultebie wetting agonis inchule, for oxample, sodiom kanyl salfate, scaciy,
bensathootum chiuwridy, cotomacroped snalsifping wax, extostoanyl slochad, sotel wluohad,

sholestorsd shcthanolamine, docusats sedizay, sadban stearate, comld & war, ghesend

o

sonostearste; hydroxypropyl celhilose, Beot aleohols, locithin, munersd il
cnocthatoiimine, polouamer, polvoxyethivione aliy! etiony, polvdanyaivione tastot ol

derbvatives, podvogyethelone sorhitan fatty sold estors, polvogvethylone stearates propyviens

o~

stveol alminats, sorttan esters, stoweyvl sdeohal and fietdunclanive, ora oo of any two

({

or s of the frepeing:

eI Thespeoifiad wblet or capade Srandationsof Table 1 yoay inchade o

forroelation with ao obesily tonting drug (s addition 1o the Kare cheand opeoer), Dbesity
treating drugy thed oy bewsad fnchade, butwo oot linited 1o, sibatraming hydrochlorids (3-

3 migfunin, ordistal {30380 my

‘anity, vhontermnny vdrochiondo or resin convles (1% e 4G
B ! AN

mgiuniy condsarnide {100 to 600 mghunit) toplramate (64 o S mg/anil) naliveons

ST

frydrochioride (30 10 600 medunin), riosabant {3 o 20 mefunit), ATPISE (3 10 23 mghamity,

ATLHOZ {1 10400 pghusity, oy ADDIEN (1 o 10 mghanit), T

we formulatinns are

preforably ased onoe iiii-‘;}}" Fora ywige datly dosting, the wonount of K ope thanmed apover is

one half the smount dncladed in the once ditiy formulaton sad the cofinoudaied obesity

aang drug s halfof the sowuntspacifiad, Aliernative obasity treatinrdrugs my nchuda

soloctive serotonin 2o rocepior aronis, dopamine antagonisls, cannabinoid- 1 reonptir

antagimists, foptin analogues, leptin rnsport ambor keptin reouptor promotan, reuripeptide

¢
Y anut agonthrolated poptide musgomnds, progpiomelnocoriin amd cocaing snd amphatandng

Pt prommnsers, melanoeyte-stimalating hurmene malogies, molanoenriind

g
s
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recepior agonisis, and axsats that affect Insalin metabodismisctivity, whick tnchads protein-
tyrosing phosphatase-1 B tnhilitors, peroxisoms proliforator sotbvaisd ronoptor- vocoptor
antagonite, shirtedting broraootiplind {Legoset), sumatostatin agonish {odhmotidel, and

adiponentio, gastroiusstivel-posral pathevay agenty, fucteding those thet facroase

@

shotepextndinin soticiy) nprease glacagon-ike paptidn- b aotieitpJentondin g, inghtide,

iae;\zzisiﬁf‘mui o FV nhibitons), and tacrease protein ¥V A8 actbvity and those that

gye dhrelin sotivity, us wallas wmyiin analogoes, sgenis thet niay Boreess iy

NS

setubolio rte Uselective”™ B3 stirmnhuursagonial, snconpling protom homologues, s
; £ ] Fh

i reveptor sgonier), melandn concontrating hormone salagun

sts, phytostanad

anuforucs, sowlase brhibioes, growth bommone fhagments, synthotis ansdogees of

dehvdmepiandoostorong sulfate, sotaguaists of adipooyie VEBhydvoxysioradd dibiydrogroase

»4

sype 1 activity, corGoatropin releasing bonnons agoning inddbitors of ity acld synthesis,
carboxypeptidase nbilstors, desones/ndennly, aninosterods, and other gastraintostingl

Hysase inhihiors

aesdl Thespecified sabdet vrotpsuks formdations of Table Yoty nehude co-
Fdationwith 2 disbetes woating dtee v additon oy the Ko ehannel opeper), Disbotes
veating drogs atmey beased chede, Butare sot Hmited 0 somrbose 30 t0 300 mghunit),

XS 10 0 oA, mesfonain bvdrachiordde (3640 w0 2000 mivunit repaghinde (13-

16 mgfanit), natoghnide (2000 00 mytuni), rostplitizone €3 & 3O mufmit), metagBdasen

£1080 o A myd

N

wnith o wiy shrog that improves salin sonsitivity, or ingrosss dogose

utitization and uptake, These formulationy sre praforably wsed onee dafty, Foratwioe dadly

dosing the amowd of the e Bl chenned opoacr is half the amoust fucleded in the onee

daity forplation and the co-frnmduied divbetes ronting druyg & half of the amoumt speaifivd,

188288]  The speoifind tablet or capagle formudations of Talde 1 may inclade v
ol ii}'ﬁ»’m‘iﬂg drug Cholestera] avoring drags thet may bo ased

formunlation vt e chind

ot

tnchude, but are not Bmitad W pravastatin or sinvasiatin or giorvastatin or Thevasiatin or

stin or lovastatn (el @ 110 88 ogfanit). These formndations are proferably wsed

once shaily, For abwice daly dosing, the amown of Koe chanel upener s proferably 28 1o

AW mgint anid the coformulated cholostvrgl lowering drug i balf of the aowuent spocifisd.

{08288 Thowpeetied blstorg ,;g\\z\&‘ formulations of Talde 1owy ncluds oo

forlation with & dopression treating drog. Répression troating drugs that may be wed

inedude, but sre wd Hmited o< uaﬁwpmm hvwi conide (HE 10 50 mydandt), esvialopram
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nedrotwomide {3 o S mghminy, favoxamine msleate (25 10 200 mghmin), paraxeting
it

fedrabhioride (35 w0200 mghmit), amiiripivlive hysdrochloride (18 to 200 mgfentty,

bydrochiorida (12,5 10 78 mghmit), fluoxating hydroghloride (30 100 mygfanit, setvaline

desipraning bydroghionide { 1 o 300 mgdedt), novtriptitine hydrochbride (10 4 138

wgfunity deloxctine bydrochlonide (28 (o 21 mgfunitl, vertafidine vdrochlnride {375t

130 yagunit), phenchune sulfate (1910 30 mygfwnt), bupropion hydeochionide (300 o 400

LS o 80 gdonity. These formulations wo proferably used onee

I, OF pRlaRapng

datly, Fora vwice daly dosing, the amoum of Byrp channel openst i proforably Ralfthe

ssivsetrosting dng

&

amomd tpluded v the suce dally fernmlation andthae voformudased deg

i hall of the et specifind,

WEIRT Thyspocifod ebiot vy capeule frpndationy of Table 1 may bwhudo coe
forroudatin with 3 hypercasion reating duag Mypertension greating deogs that may beused

S 2.5 10 156G

wchude, bat mreaot mited o analapril malewie £205 o 40 mgfamtl, capi

sghmity Hstsopril {1040 40 mgfunity, bovraopwi! hydrochinride (18 to B0 mgdunit), guinapil

bdrochionde (H e RO mg;"tmit}, pevidopril arbuivine (8 W gty fanipedl 280 20
saghmity, andolpnl{l o B mghmin, oanoped] sodinse (10 & 80 mgdunit), moexipril
Hydrochioride (3 to 20 mygdanit), losarian potasshom {25 10 200 mgfanit), hesartan (75 o 60
sphunit), vakaeran (83 o 800 mefeat), candesarian eifexeti] (410 84 mient, obmosanan

madeani {8 10 Mmgfamt), tehoisartan 3010 10 mgfanit), eprosertan megviate {75 1 600

%

gty stonclol T35 10 200 gty propranolol hysbroohlomds (10 w0 T8O /i),

matsprodol tanrate, sucshiade or Romarate fall & 33 1o S0 mghmity, sadalol (3010 160

wmgfunity, botaxole! hedroohonide {1 1o 40 mygdunity, avchutvdol hydrochionde M g
gy, pladoelol {3 1o 20 mypdenit), bisoprolol fax

it

feoss

mdwt, felotipine{2.5 10 28 mgfunil s

N

afeardipine (1 3 mgduninl, sisoldiping (10 10 3¢ mydmin), onenein hydrochioride (1 w0

Y, pracosin hydrochlorids {2,840 10

&

seipnity, or alfeosin hydrochionde 1o 20 mgfadt). These forwalasiony areproforably

N

used once datly, Forsowice daly dosing, the amowt of ¥ Channel sponiar is preforably

fialf the wmsnnt iicludsd i the once duily fornmlation wnd the sofrnmlsted hypertnsion

N

frouting dray s half of the amount spavified.

{09288 Thospeotlied Bablicbor capyule formulations of Tabde Dotay inclody oo

at odema, Dhares

fornmalation with a divretic 1o % that ey be wsed inchinle, et are not
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Hienited to amiloride hydrochioride {1 to 10 mghumin), spironutactone {1 1o 10 mghmin,

triwmtorens (23 0 2 mghunin, awetaaide (0.5 o 4 mgdunit), Beosomide (1w 160

ity cthaseynic aoid oo othadrenate sodin §adl at 104 81 oogdunity, tosormide {5 w0 190

wyhnit), chlorthalidons (10t B0 mgfonit), ndepaodds (1 o 3 mylanit),
fnedsachlorotiiaride (18 o MK mgfunity, oblorothiagide (30 0 330 mgiunitl,
bendrothanettazide (3w 25 mpiuai), ndroffonetiacide 38w M mutunity,

Sanit), or polvihiasde (1 1o 10 mefaat). Those fermalanons ane

wryihvehstiuseide (3 &5 m
proferably wsed ooace dwily. For aawace daily dosing, the wetnmt of K g chamne] opongr &g

preforably half the snow fechuded i the vioe datly ormudatin sad the ofornuulated

sioratic s haifof e arndunt sponificd.
WEIAN Thyspocifod rebiot vy capeule frpndationy of Table T may bwhudo coe

Formulation with a dragt trest nflanunation or pain, Dregs for treating inflapunstion or
pain fhat nwy bewsed imelde, botare not sited 10 eynvin {100 & 100 mgfanit), vamadol
fvedrochioride (25 o T8 mgfunit), sabapentin (100 o 500 mgfunit), sostominophan {103 to

FO00 sty carbameepine (100 6 400 madanit), huprofon 1O to 1600 mghunity,

5

ketoprofen {12 w 200 mpfanit, foaprofen sodbom {10 10 600 myamin), Norbiprofor sodinm

o farbiprofon (hoth at o 300 mefenit), or combinations of any of these with a steroid or
moptrin, Those Somulatons are prefirably vaed onge datly. Forg swive daily doaiog, the

asmount of K

pohatnel opener is preforably Bl the anwont included e the vnee datly

fornadation and the cofwmoalured diwetic s el of the amount spastbed,

He2a8) Tha:

cifiod tabiot v capsude Bemulationy of Teble b roay fachude coe

]

s spovified

chugde th

formaiation with solrog 8 troat obes ity sxsociated somorbiditios

above for trosting diabetes, cholestorel, dopossion, hvpeortonsion and odeme, of drags i trost

atherosclerosiy, Q’a,Gi’;éiif“i‘ii'i’ii.i‘:%,. dize f?:mrxiiaﬁtism., degeneration of kuscs and hips, breast,
covs, hypertipidomnia, sstuns/reactive

D, obairective sleep apnes, ohestty hypoventifation

svndronie, reourront vendsal hornias, menstvas i sgubsriy and wferalite

{83n1} fars of Taldle T aoay bachude sos

bt or capsule formu

foroulation with an unii-psychotico drug e combinanion yead i trost e prychotic condition

rirnd ghicusi folerance in the trested

a0 Hoal o proves v

eht gain, dyshipidomia oriny
individhial, Drugs for testing vayious prychotic sonditions that may e osesd inclode, butarg

not Hmdted 1o, lthhon or a salt ool {23 10 2530 mghmit), varbammepine of & sali thargof

51

Rt
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{3010 1

motrigine {12.5 10 200w

0 manity, valprosty, valprodo aoid, or divalproex (135 10 2300 mghmi

e, Olanzaping (510 20 mg:‘;a;-xi%}, Chozaping (12,5 10 458

nity, of rivpecidone (2N 0 dmpfanitl. These eofotnuiativn are preforably intended

T ¢ wr Gy adminisvation. Fora twive datly dosing, the smount of K.\.&,'}‘p&‘- avned spense

3

i the oyt ioluded i the onge datly frondation and the oofwoushded

¥

02621 The speoifiod ablet o capanle Trmdations of Teble Urogy inchude oo

siout wpary. Drugs for oding

&

formalatneywith 2 shug e trost or provend i

7

< schone o raporfesion injury that miy be asad tockads, ey srg not Boited by

¥

fow molpcniar weight hoparing {deliepania, enoxaparin, nadroyp

10 o dunapareid )

zad, s:,%g‘smgif‘ziamie, an AMPA
+,

3 remmoninide,

ancrd, pontogivline, rmodipine Honarizing, eheele
agotet GRYKT 32466, NBOX, Y MUK, wonay ;‘iﬁ.‘;it:i, HMPQX L BY R 2T, sl
I NPS 130

CEA 02, GV ESGR26,; aliprodit Honprodil, Tubshitzale, ndorone, naifomene citicoline,

Ceovpsinl, UPHL W, davvophan, sdextromethorphan, MK

acepvi-i-Caminng, nifodipine, roadoratiod, 2 aitvons derivative, clopidogeel, dabigatranm,

prasagroll trovoprodi], AGY-B4E06, or KATHRG3

{BU2 463 Propvishad are Rrvdatitne sdotintaterad once or twios delly o an ahese ur
overweight subject contimonsly 1 resall n g chreulating soncaniration of Kappohane!
openet sufBolont vy mdives welght loss, Wl oy ocours by the protoremial s of budy
far, Addutmal woight ies can ovewr whon thy formplation ts sdministerod bisondinatiun

with w reduced palosie diet.

Besd] Provided sre fonaulations of Ko chanogd opeocrs adorimistored se nosmgle done

o i ehese, overwaight or obesity-prone sabent tha

ghopose stinndatnd sdin seoretion for abwut 24 hours or for aboat 18 houss,

..,,
ot
>
e

WaIes  PFrovided g Torpndations of B channel Gpenay admibistered as asingle ¢

¢ elevastonof snergy

X

foan obsse

etght or ehisBy-prone s

oxporditene i aboagt 24 hours or forsbowt 18 Bours,

{08268 Provided any foronilstions of Ky ohannel cpongey adminbvtered av a single disn

X

10 an ohexe, overweight b resntit i the clevation of bota oxidaiim

o seliositypron sl

of Tat for aboat 34 kesary v S about I8 has.
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geeT]  Provided mre formuiations of K rhannd] openers adrintsierod ne mosingle doxe
§

7

Hyporphagia for alsogt 38 hoaeg o for about 18 haes.

P

e zaleot that rosalt Bt the inhibttion of

=

fan ob

V-prone hyp

4

R Provided see formdations adosnisiered onog o tedoe daily fper 24 hoani ez
subject continnonshy result i g chradating concentration of K chennet opener safficient w

3

er bota~cell rist o tprovad fsadin sessiiivity v both, Such beta-coll rost and

Pprovemens iy insulin sensitivity cun condribaie o g

tvpe H diabodos sad prodisbotus, Such butscol] rost sad imprirvernents ind

s vonteibary 1o offbutive restoration of porror! ghicues toloreaes i type 1 diabetie and

prodisbetio subjoats,

{G8269 The varias phavmeocatios] Ko channe! opener formulations have a variety of
) T 3

apptisettons, eleding, but aot Tonited tor {1 treatment of chosity {37 provention of weight

gati i sadiddualsowher e prodisposed 10 obesityy (3 oot of hyperinsulois v

byperbsadintam; (8 teatment of hypoglrocmiar (8 treay rentof veeriipidomia, {§)
weatment of type H dabetes, (T proservanion of patcreatic Swotion in type 1 disbeties; (8}
sreutment of metabolio syrdronme (or sydronse X (9 provention of the ransition fom

o

prodighetes 1o diabotes, {10 correetion of the defeo in insalin sedretion and usulin

sensitheity eoniriboting o prodisbotes and pe ! Sibores, (H Y routnnt o polyoy S envary

syrwdrome, {125 proveption of schersic o reporfision inhury {13 rea woight gain,

fucose ke jn subjects treatod with aidipsychotios

ssHpddorata, s ingpalraest of

gdritgs, { 141 provent weight main, dyslipidersia, ov inpaiooen oF ghioose olirencs 1 subjegiy

¥
&

trouted with antipyychotiog drugs aod {15) troatment of any disouse where hypertipidemis,

<

femiie, heperphagie or obasity sre contributing

hyperinmdenia, hypestneudiniso, By

faotors 10 the sevpity o progrossiom of the disoase, incheding but pot lmited o, Prader- Wit

S

Bvndrome, SoitheM < syndrove, Froehiol's syadrome, Coben syndrome, Sampit

Syndrome, Alstrons, Svadroms, Borjoven 'S}*'mimme_( Bardet-Biod] Sywdrowme,

5

Syvperiipopriteiemia tvpe LU and B oand de

{02 Yo one cbodinent, s K gpe channe! opener fs sdnuinisterad o ap overweight or

ahese indivishial as & sohid oral dosage once par 24 houe, sptionatly s cionldastion with

beht haes, In furthor ombidisnonds, S0 individial (s} ot

growth homaars, 1o inhues wy

tvpe 1 diabotie, (B de pot 2 type 1 disbetic, (0} B3 not siperionsing chraie, reouwrrentor drug-

=

243
Ty
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Lo

8

oty

need Bvpadycomis, () doos pot have metabolic syndrome, or {e) is mad oxporignoing

wialigaant by fo,

{99271 o oome ombodiment, & Ky vhanned opencr i administerad 10 an oveweight or
shene wndividugl as & solid oral dosage belog per 24 houg, optinnally 1o combination with
srovedlt hommone, © hduce welght foss. Thiv treatment can b the stle tromiment 10 feduee
witght Inss I Rethiyy srabodimdty, the Gverweight orobese Mdieidual ) does aot Tgvg an
fusarhin sevvoting tuvor, (Y s ot sz‘si“i‘cr‘mg; frony Boly Cestie Oeary Syrshome, {0 gt
type 1 dishetie, {4} i not wtvpe Hdiabntic, (o) does not have matabolic syndvome, {1} 5 aot
t;(t(;{){(ifi*‘}iii&.‘l::)'”tg shrunic rocurrent or drug-anduced hypoglyosmiy, {g) ey ot beown tromtad for

. i forther

schizophrais with haloperudol, v (1) s not expericaciag o

sinbodiments, e pvarweightwr chose sdoloscont {83 has not beay \im wrosed e bolagteps i

orfype H diabetic, (b1 by not waperinnciay chropie, recarront or drogdnduced hepoglyoema,

c{e) Bas not doon divgrosed @ hand

Ty Inanother ombodinment & Koo ohuonel openeris admbusiored 3o g overweiglt

arobese individhe] as a solid oral dosage form three Hmes por 24 hoyrs, optionally in

covabingation with K hormone, o induce woight Tosss Thas treatment'can be the sole
reatment o ndace weight Toas, Tn funher cobadiments, the overwaight orobese indivicheal

ey does pothave an maufesdereting tunwe, BN not suffing fom By Opstte Ovany

B "

Syrdrome, (o i aot a type ¥dinbetie, (8 s nota type I diabeso, () doos not have yoetsboli

syadrome, ar (0 i st experioneing chronie, reourrent or drag-tnduced hypogbeoontis

UITH In snothor cmbadiment, 8 Kap chaanel opouse s adminbvioned o manerwig

ar phese adoloscont ax asolid oral dosape Torm due thmos per 34 hoarsy, optionally in

cranfsination with growth hormong, toinduee weight loss, This traatment can be the wilg
sreatment to tnduceoweiht s o further embodinents, the overweight dr dbese adolescent
B as o aype oy pepe 1 dlebetic, (Y fs sot oxperiencing shvanic, voourent or dnsg-inducad

ypogtveomia or (o) does a0t have metabolio syrdrome.

R RRES T anothor cmbyrdimend, 8 Ko channsl opongr i administored as a solid oryd

orm e Boes por 2N hours, optiensily 1 combinatiay with rowil hormone, i

mducs weight loxs 1o an ovirweight or dbede adilt sl ol B not simuliancoudy

VIR

ducagon injections, trifodishy oy furosemide, (0115 not boing treatord fis schizophvoniy

&

haloperidol, o (o) i ned experioncing malignant hypert
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3 ke
i

[HRETSY in ancther snbodiment, Ky chanpel opener i sdminisiored w0 an overweight

or obose tndividual #e » solid oval do

age fovi four thmes par 24 houre, optionally i

cormbination wilogriwth horaoie, 10 ndece worght fod

HOIT6]  In aoother pmbodinent, & Kare shunnel opener 1 admisasiered o an ovarweaight
ortbese ndividual as a solid oral dovage Tornt sdmbistered Frons one, e, thse or fowr

hours, optivmally vondbwton with growth hormone, 1o suhod woight lss @t

aslaily dose of 30 w275 sy, T fortherewmbadinen, de oversveright orobess mdividagd

o =

mudividual (1) s nottype T disbetie, () R not bty

We2TH o asother ombodiment, 1 Koy chanac! opener e sdovmsiorad 1 au overw

orobese ndividual ze wsolid oral dossge B sdorntsierod froaw oy o, theey o four
thes por 24 hows; optionally reonddation sith-growth bosmon, to induoe wadghtloey at
adaibydose of 13010 278 my In w fuvther sbodinent, the overweight or abess individegd
{8yt not type T diabetie, (19 1 not tepe 1T disbetie, (o) I ntt safforing chrosie, recurrént O

dnge-indaced hypoghvoamia, or (dy doos not have metabolic syndrone.

WETSL Lnanother sobodiment, @ Kaee Chanaa opendr i sdminiaterad (0 an ovarwaight

or obesity prong individhea] av s solid ral dosage form ong, tway, throe o Basr s per 24

1

Rours, opiton

v in ourabination with growtlh hormone, B maintatn woight loss, ay Hig
preforable s muintain waight b an obese msbividual once somie weight foss has ovcurned
whendhe alivrasiive b b rogsin weight. I a further cudadinont, e adminiatered duily

dose o the Kgpe shanodd openor s 8w 275 my

{88279 o other conbodiments, 8 K g chaunel oponer b adminibvered & asolid orsl

dosage form 0 wrovenwaighi, ol whividuad, i:zp’iimmiiy v combrination
with growth hormone, o {8} clevate energy sxpenditire, () olovats bete oxidation of fat, or

Tebveeride Contantratioin,

M
by
N3
1
o
¥
=
r
f'&
o
=
poct
b
=
g

’32
Py

-

s

FOUIRG]  oothor snbodbments, 8 solid oral dosage of 8 Kappchanne! vponeris

¥

sdministered o g prolonged basis to an idividuab b noed therent o mducs the foss oF 358%,

SO0, or T80 of fnitial Dudy fat

§8281 In anothoy cmbadiment, s sotid oval do vl ppeney 15

admiistired w2 profonged basig o an individusb i siodd thieent, spionally i combisatig

e
R
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)
B
o,
pra
S

with groeih horvume, o -badues {a) the praforential lose of budy fat o 1 proforsntiad

toss of vissoral bady fat

{0928 o wdditionad ombodinents, @ solid oml dosage ofs Kyrs channed opeacr i
administered i @ protongad basis sne, w0 of thees tires per 24 howrs # daily doses of 30 w0

o

278 m o an ndividaat, optonadly 1 civabination with growdh homone, o {a) bdues the

2%, S0% or 8% of instiad bedy far, (b)Y induce the preforential fose of beidw fiag, ov ()

rontial o of viseeral fag

=
Lo
=
P
F
£
=
3
X
e}
s
53
f' v

083 insnother cndodiment, @ xolid oval dosage of 1 Ko chansd opener is
admintstored G individed, spiooxdly in combinntion with growtlchormony, trinduwe the

preforential foss of body St and o tnducs roducton o eiroulating triglyceridas,

e84 Inancther cmbodimon, a solid oral dosage st e Bl chonned opengy iy o

acdoinistoved with groveth hormons,

B85 Inyetmother embodiveent, asolid oved dossge of o Ko chaamel dponer s o

wshotoistesed with growah hormone soad opttonafly ongor more of sindraniae, orfistay,

sinonaban, 8y appetite Bppresam, sy ant-deprossant, sy amtb-optioptic, o dhuronio that i nat

forossnads, ¢ drag that induces weight loss By gomechaniam that i distinet frovt 8 ¥ e

chunpe! opeser, ¥ g thst ducss wight loas by wmeshmiym tht b dannst o a Ko
channel uporer bt omst otformiy, furosvaide o trdoduthyroxin, or & drug that brogrs

blowd prossare, 4o Induoe weight Josy and/or trosd obssity associsted comorbidities nan
ovseweight, obiose, or obesity prone tndividual o fooher cobodiments, e overaeighy

whese; or obasity prose ndividesd (a5 e s pepe D Gabatic fhis act s typs H disbatie, (03B

foring fyan chronie, repursent of doug-indoved bypoglveons, or ‘(s;i‘ﬁ duos pot have

mctabolic syradrome.

HR3s6l 1o encther ombodiunen @ sebd cend dosage of e Kgrpchanal dpitier & G-
sdmiingsiorasd with growth hormone and oponally one or mors of a8 wvi-depressant, 8 deag

sRUDE, s e

that loveers blood pressure, 8 drag tha Towers cholestorst, a drug that rais

X

g triglyeerides fo sn

inflam watony that i astaorl ii)"iib!i{‘ti 3 (fi”il" that fowen cigulat

¥ prosgindechlual to inducs weight loss andior treas obesity

dverweiph, oloxe, 8 dbes

In further om

aid comorbiditing sodimnents, the svorweight, obess, wr sbesity prime

sudividual {3} i not a type b dinbudie, (b1 by not 2 type B disbetis, {0} i mot sufforing from

shranic, reowrrent of drog-udnesd Rypoglyoomia, or () docs wit have metahuhio syndiang

56

o
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WeET o aacther smbodiment, axolid oral dusage s s Boape chonngd oponer i 5o+

7

adinistornd with growth hornony snd optionally e or more oF x dhug that Towers blowd

proasars, wdvag that dowers cholssterol, ¢ A that sadses HOL, an sntt-tdlaavnaiory that &

gota Lok-2 otubiton w deay that lowers divpdtating Wigleeorides, o nalmtat wight apdivw

Py A

==

veat ahostty assouiated covaorbidition an soverweight, obese, vrob ¢ individal, @

tchit i ohone imdividuat s srame waigiu foss has o

whon the altormative s o wight. in further ombodimons, the ovarwaight, obose, or

<

syprone ndivideal (018 not e type Ddiabetie, (01 s povatype 1o, () 18 not

24
130

&y

suftering Sonrohronie, reowrrent or drog-indueed hypugdyoeria, ar () docs sut ba

mehbolic sviulrone:

e8I additonsl crshadimenty, saabdet formeketion ols R chaomsd opssar i used
tor admbister 8 Surapeutioadly effeotive dose of 8 Koy channed opoaer to an obase,
srverwatght or chasity prone dbeideal rnsed therent 1o reat abesity; 1o 1) provide beta gell

rent, (BY troat tvpe T or tvpe T diabates, or {0 provent the socwrrence of diabetes.

X

{i}_{ﬁi 0 Inadditions] embodiments, € solid oral dosage foen or tabled formalation of g

Koare Chatmel openet iy co-adminisiered with growvih hovmone and optivmally one or mors of

Phenterming or g derbvative thereo? 1o an obese sdult or adoloscent to induge weight

arlior teat obasing amd obesity-associared co-modhiditios. o further sbodiments, asolid
aral dovags oo we ablet formulagon of s K e chinnel opener is so-sdounisiored with
Fhepteenting s g dorfvative, optionally i combination with growth hormong, therowd 1o an

sbose adult or adolosorat o treat motabolio syrudrome b v pationt i psed thoreod.

o~

NG in further embodimeats, 8 pharnacsativally socoptable forondatton of a K

5 of 8ia

chenel npener at do Yyngiday s vo-admimistorad with growth hormise and

aptiopaily one or more of Phontorming or & derbvative thereod at datle doses of 180 378 mg

weight o shese individuad to ndues edie svndoonts, ofte

wanather evnbodivnent,

N

Fhentoroing or a donvative thergof ‘fs’:‘s troat netalolo sypdipms v a peiignd,

Rl Do another ombdiment, s quick Qlesciving formulanion ot s }?2‘..&:;;33; Wan iopmmg

doscto @ pationt in nesd thoreof

2y
bt

Ex. 2002-1333



W ST TS PELETRARIGISBB4RE

eEsy o Hethor ombndimenty 8 K chenml oponr fvadminivtored, optiosslly w

crmbsination with growth hormong, omse pae 24 howrs ol doses of T8 mg w0 273 my o an

s,;:ftf&r\x:»:‘:ight’ o ahode individua] who i not trpe T dabebe @iy vl baing rreatnd o

o

gighttig

N

Ritasest Ut further embodimendts s K channel opster s forpadated av s tublet or capsale

for oral wheinisivatiin. The tblet or Capsale may be'do-foroustated with metfinns, In

anothor gdsodiment, 2 X channel apener s formulated @ s ol susponsion, ansd the oral

swipensicsmay be further cocapyulated i anvther pbodiment,

2

o] 1o anothor cebadimond, s pharvacoutivad salt o s B chanusd opossy is

fornmiatad oy o tablot or capsule for oral adminisication, or & au oral suspoasiay ov as an oral

solution, or sy a0 ool solutior that s oncapsudaied, 1 ihe oponer is dlazoxide, 8w

petorsbly note sodiun sslt

esr  Inanother ombodiment & Ko chasie] oporer i cosformaiated with

3

sicdes cyolethiazide, beny

Fedrochinotdazide, dhlorotii sicde, netvekothiaside,

bendroflumothianide, hydrofionett zsayi«‘! tichiormethiszide, or polvthiaride in g

pharmuceutical formuianion saiable for oral sdminiatrtion,

8§06 Upon adminiseaniost of the formalanions provided horstn o Tnvans o ardoualy,

sonte of all o the following offovts ssvobsorveds {1} the production of Bpopwotain Hpese by

adipociis ie redusadl {27 onbaneed Bpolesiv by adipodyien] {3 oxprossion of figy aaid

syothase by adipooytos s redusad; (4 glyoonaddobydes phosplate delwdripornase sotivity of

adipoovies & seduead; €3 Hule so no now nghvossides @ syathosized apd stured by

v eghenced eprossion of By Advenergic Becoptor {BAR) au bnprovement in
i.

ropsed insulinermia; 8% snlanced blood glecose Tevely {HD

the adrenergio fanction In adipooyieos; {7) redueed glucose stimulatad seevetion of insalin by

pancreatic B-colly; By de

increased expression of Uncoupsling Protein 110 adipesytes: {1 D sohancad thenmogonesis in

witite and browa-adipoae thsue; (12) reduction of plasow trighvosrido concenteationg (1)

o

deorease in oivowlaiing keptio concenirations; (R upareaalanion of fnsulin receptonn (05)

{17 reduced adiposyte

- uptake; {10 rodueed Ad‘;}ot?\ f Tovporplay

i conversion of preasdiposytes o adipueyios; (18} roducad

eased ;33'0‘&‘&?%-;;&1 of UNE, cardise and wther tasues fron

s Bypetphs

~

BehRIRIC OF Fep Py improved nsulin sonsitivity, {22) slovaied USF invelin

A
A
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sonsentrations, (23} clovated ciroulniing adiponectin congentrations, {253 reduced cireulating

e concontrations, {267 cohancoment of bota-oell vasd, andfor {37 increase i lomn

by nass

BT Theoshold goncontrations of the owrrond mvention inchude tose ciroudating

concentntions of B channed openass, sptonally in combination with prowth hormong,

P

vossitng frov the administrationof die drug ax an by Senwdation, an bomodisie releast o

&

Forendads 08, s pontrofled veloase formalaien, g vwdermd fommlat«on oran franssal

formulation 1o an ovanwg

e or obese ulivides! which results e (VY ronesurable sepp

sof fosting Weuldin fovele, {23 supprossivnad Suding et dovels by st st 20% from the

bagoline measurzment s thy seone mlividual priorio onimond with 3 e channad opiacty,

€37 suppression of fasting bvalin loveds by &t foast 386G from the baseline moasuronmont in the

savne individus] peker fo treatment with Koy channel openers, {45 sappression of fisting

wnsalin loveby beat Teast 4% i}’mv he bageline mesvarament it e same ndividuad g

troatmend with 8 Ko channdt openers, (3t supprassion of fasting adin Tovels by at least

b from e biseline measuremem iy e st indioidoad priovto toatment With 8o
chanwe! operery, (8 stpprassion of Bisting baaBin foeshy by ot Teagt 60% frony the baseline

measnrement n the seme individeal priorto teatment with Ko channe] opegers, (1

T
¥

supprassion-of Taafing insulm fovels by af lodsr 7% Boon e baseline mealuromant in the

v

same tndieidual privr S weatment with K chinnel openers, {8} suppr

arof fasting

osubin levels by atdosst 88 from the buschive messurebwnt 1 the same imbividual priov it

frowtment with Kape charmel upenars, (9 loss of wotght, {10 elevation of rosting one

A

&

spraditure, s (1) olovation of the oxidation of farov Rty soid

9028 Throshaedd offocty of the conent invention inchude those cirgalating conconinations

of Kare chonsel opeoers rosalting from the adaiuistration of ey Ly, formulstion of the drug,
g g nmediate release oral Bemadation of Se dreg, or s controlled selesse fonmdation of

the drag, or & sustained relosse foronsdation, or a transderoml fovmndation, or sy araasad

formutation of the dnig 10w oliesity prose bubvidast which result in {1 thedosy of watghy,
and {2} the paintenaace o welght

Beren  Throshodd offocis of the gursent nveniion include those cirpulating congontrationg
of K gre channad openars sivaling front the sderiuiststion of an v formulativn of the drug,

wr an inmediate release oral formmdadion of e deag, or a cotvolled redease Banndation of

posoy

e drwgg, of 8 sustained rolease fornidation, o o tmsdorms] formulation, or an intranasal

Ex.
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frviniation of the drug o8 predinbatic ngdividund which resudt dn proveontiiay oof the transition

s dinhetex.

fauapy]  Theeshold effcots of the cyrrent vonting faghude those ctroulating concentrations

asd W g

L34

A3

» chanme! openory sesshing foon the adminbivation-of an Le, formmlation ofthedrog,

o s ivnediate release oral Fornadarion of the drig, ov 3 controlled velease forvaalation of
e drdg, o 3 Susdtadned rdvase fotraalation, or e transderngt Tormalatitng or au intranasal

fvmutdation of the deato 2 individual with pepe 1 Gabotes which resultin bew coll vest,

from the

03] The rosde ofaction by which woeight is nmduntaincd s fostresulting
profonzed admintsmndion of B chanec! opentrs wroverweight, obose or obasity prone

wdividuals as provided horein toludes, but ivasd Bited o one o mgre of {1 exbanoad

stion of fut and fatty avtde {3 the onhancomest of

sm:(poz’sc tinsae, {4 ondrnond glucose uptake by tiasacs, enhancad fsulin

sevsitivity, () hmproved o adreaer nse, and {0) incresse i doen body mess. Tha

raide of sston by which ol 1% mainteined or loatresulting from the protonged
sdantstration of Kaeuh mmf:i openers o ohose o s::shcsiiy prone ndbviduals ge providad

Boredy vesy aleo Inclads the supprossion of appatie,

0838 Probongsd administratioatof pharmsesutical foveudations of Kae chamsel opesens

o overwoighton sbost lunmany or antawels, optionally i condination with gresth hormane,

3¢

resufts beosuberandial snd ssinined weight loss including some or all of e following offosdis

.

{1 preforcatiad Toss of body ity (2) foss

cutur than 28% of Wwitisl budy fatrones; (3 loss

¥

Phody fat mass; (43 Toss of groator than 78% of nitiel body Bt

OI greaiery

vnges: { 33 signiftoa norcane o ronting onorgy ax;iiexisjims'e; {6} tnorease in the sxidation of

farand falty acids (T) reduction w blond pressare; (8 production of Hpopeotoin fipase by

adipocyvtes ¥ wduoed; (93 enharoed Hpodysis By adipooyvtosg { 1 exprassion of fatty acid
synthass by adipocytes s redheed; (1 glecoraldelpedes phosphate dehydroganuse sotvigy of

\

adipocies 18 radused; 13 futlo of po novw rigdvcerides are syrtthevizad wad wored by

sdipooytes: {13 bonbenosd axgtws::ss:‘st;m of B Adreasrgic Reosptin (AR ) snd an bagrovement

£

e stivugdadnd seoration of fowilin

< funotton in adipo {14y rodueed ¢

v panoreatic Beoelis {18 duedreassd ‘sﬁsu?im—.\.mm; {167 sohanged bloost glvcnse veds (17

Inereased o o U

o

mooupling Protedn 1 in adiposvees; (8 yenhanced thormugenests in

P,

witite and bvoven adiposs thsagy { W rmduction of plasoe triglvesride concontrativay {35
3

deornasy in olrcuiaiing kptin concentrations; {311 sp-ropdation of insulin sonprory; §

po
<
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sithanced decose eptake: (331 reduocdsdipooyty hrpoplaia; {24} reduond cij;px«

hypertrophy; {357 rodusad rates of covvprsion of preadip

ates of bypaepliagial (27) the :s::sqxsz:smiad oy fivst ofithe wetabolically mstiactive swi%g:?s;t;é;i;‘-

all; Tollowed by the Toss of foss metabolically sotive adipose tssue, (28)

3

slovation of circubeting adiponactin soncentrationy, (281 clovation of corabrospinad fluid

fvseln lovaly, (30) snbanced e fosulin pRNA and asalin content, (319 eohaneed

wmetabolic efficiency of mding o (33 novease v loan body mass,

ey Prolonged administrativn of Srepnulations of Ky shanne! opoacrs, optiosally W

orabinaticn wil

swih hormone, o obaity prove huosans or aninsels, ncluding

mdividuals who bave wadergone vardoes types of bartattie surgery, rovalte i suss

matnrorenee of welght nohuding some or wll of the follinving effects: (1 inescased rosting

orergy sxpenditre: {2} Ingrcase iy the oxidation of fat aud fatty seidsy () rodyction i blussd

{a’
,»~

prossary; (41 production of lipoprotems lpase ty adipocyies s wdue

Bpalysiy by adipisyten; (8 exprossion of fatty sold aynthise by adipooytes i reduead; {7

ehvoeraldehide phosphate dehydrogenae setivity of adipoeyten i reduced; (3} littde or ao

?

gew trighrcerides ase sonfiesisad wnd stored Byadipooyiony; (Sreshancodoxpresston of &

X

Adrenergle Begoptor (R AR and improvement i the adresorgie function v adipoeytes; (303

3

sedased glugose Fs (V1) decreased

Hndated seovetion of sulin by pasorsatie Beop

wisaitnenus; {17 cubasead blood ghucoss Tovelsr (13) moressed expression of Lacouphing

Protein i \m waovioa; {141 onhanced thormogenesie owlaie and brows adiposs Hasous {15

s‘{-:ﬂ;zz:?.i:.m. of slavms trighvooride concendration; {18} deorcased eiveulating fepdin

£17Y aperognibativon o Tosolin iemptm&: { 18} ouhanced whucose uptake; (1)

veduced adipuoyte hyporpdusia: {20 reduced » sertraphiys (21 vodheosd rates of

0% $0 wlipuoyies; [ heperphagia, (233

clovated clreulation adipnectin conceptvation, 124} slvvated corebrospined faid fnvalin

fevels, {25 cnhanced Rlot insulia RNA and insdiy content, sy (26 onbanced metmbaolic

¢ of sulin

B33 Damediate oy prolunged sduvunisirstion of furmanlutions of B chanoe! sponers,

aptionally i comblatior with grnsth hormane, 1o predisbetic or type 1 disbetio bumans o

soivesds resufts i the provention of bets vell Sulure, Imprivvest plveenie conprod, and

prevention of e faosition fom prodiahates to diabeioy inchuling some o alt of'the

ftlowing offects: {1 rinorsase in rosting eacrgyoxpenditure; {23 nerease in the oaidation of

k7

P
fith
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fat und fanty solds; {3) mduastion 1o blood prassarg, (4 production of lipuprotein Hpase Iy

adipuoytes iy vednond {5 pnhanced Hpolesds by adipuoytos: (6)
synthase by adipooytes B reduced (F) glyver i&izs-h}:‘ai{s phosphats *;iei}yd:s‘cgaﬁase aptivity of
adipooytes B reducnd; (30 Brtle orno new rriglyvorides are synthesteed and stored by

adipocyies; {91 cohanond expression of B Advensrgic Reoeptor (1

ARy snd aun baprosemant

i the adrepergis Tunciion in {‘:{iipu oyien; {18 & o stimolated seoretion of bwudin

B peuiares anovd blood glacose lovals, (13
eressed expression of Unconpling Proteis | in sdipooyios; {141 enbanced thevogenesis i

white sand brows sdipose tssues {13} roductivne o plases wiglyroride soncendration; (18}

8

et

docroasosd a::‘a:n:'u.izaii};g iapt%n mm‘t@:‘:ztmz:ie:ms; {17 up-regulation of insulin vosoptors; {

20 oedesed sdipooyie

§1jzl_>e.rirs;}_n§m-‘i {21 vre *d\m i rades of convention of prea i{i‘?{}ﬂ‘}.fisifﬁ o adiponytas; {323 vaduoed

AT

gates of hyperphagia, (33) slovated cirowlating adiponactin concentrations, (34) olevatad

{*ﬁ

sty T RINA s gl contons, or

verehrospinal foid tnvalin low

€258} enhanted metabolic effickeney of fasalin
{8345 Imnediste or profonged sdogasiration of formelations of Kep thaneed opesiars,

ohtonally i conbiration with growth bormaong, to e or aoimals thatare at risk Ty
svocardial nfarey, or stroke o pudergoiny e sareical provedure that revtdres Blood flow w
Beart s braby rosulis B iaproved therapeunie oaitones postargiostiveor fllowing the

survival of Hasue afiey Blowd

gourrenes of veyoeardial infivor oeswoke By ihproving Sie
flonw fe rovtored, redhicnd stonping of tssare, and alioring the peture of the nflarmmatory

TOSPOIESS,

a3 Phesmuccutical forpdlations as provided hereln wro designad tobe usod i the

teatment of cbesity, hyperiiptdermis, hyvperionsing, welght mabntenancg, type 1 diabies,

R,

prodiabetes, tepe 1 diabetos, ov any condiion where weight Toss, reduction bn chalsting
Sigdveorides orbeta coll et cOutrbutes to thorapeitie ontonmes provide fora vange of

eritioad changes o pharmecodyamid aud phanmicokineuo responses th admibnistered doses

of Kape chanmel ipeners, sptionsily in curohinution with growth hovoong, which ehangss

mohide e or e of the following: (1) oxtonding the phavmacoshynaraie offogd of an

administered dose o gresier than 34 hours as mpasiad by the sepprossion of fnsulin

soeretion, {27 providing S substantinb uplske of the wetive pharmsosutival ingradions i the
small i-;ii‘(zﬁi-;i@d yproviding for substsntin] vptake of the active pharmarostion! inggadiont i
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ki
Epe:

the lerge-vestim, (9 rovall In bovornd ey varses curren oval suspension or capyule

for the sanwe adrainivored dose of notiva pharmaceatical ingradient, {8} provide for

products
sirvalating sonvaiations of mabaund ative pharmrcsatiCel ingredinntabove thrashold
crmopatrations fov 24 v raore hours Fovg @ singhe admindsiored dose, and (63 provide for
wore- consisieat drig abaarption by st individuads as comparod to exdisting capsele

Fa . :
formudations.

WO Phamucostiond cosformlationa ofthe

current mvontion designed 1o rent & vange
of condiitons in humars wnd anioals nckude the vombiation of Ky chansel upensrs with
wrowil hongrone and optivsally one or mgroof) (1) & dinvstic, (2} a druy tha Towan bload

o8 appotite; () ¥ exunsbinetd mooptor dutaioniet, (S e drag

prossure, (31 doag thd suppe

that suppmssos that sotion of gastrie Bpasos, {8 any dowg that s used W indwee waeight Toss,

71 a drugthat bevers cliolasterod, (81 & duug that lowees LU bouad cholestesd, (%) s drog

that improves sl sensitivily, (107 & drug that anproees glucnss witization orapieke (1D

a oy that redoces incidence of atherosclerotio plague, (121 « drug that reduces
wifleramation, {13 ding dat i abdepronant CEO € vy v iy an antepileptie, o {18

drgg et B an a:}ai.@}syaisuﬁ{:;

BE38] Troatmuent of lnmssny o animaby of e curvent Brvention wiak pharmageutiond
formuohutons of Kege chianpel opegers, optionally in combination with growth hovmone,
rexud in redueed noidenes of adverse stde offbots Inchading T vor fimited vo edeow, Haid

retontion, roduowd ratey of gxretion of sadinrg, ohlonide, sssbwrivaid, hyporghyomsis,

ketoastdosis, nausea, vondtieg, dyspepsiy, tous xad beadaches, Those redurtions in

frogunaey e offvcis arcackieved by (1) Inftatingdusiag of lodividhuals &

subrihorapoytio doses and i e stop wise manner in preg the dosg daily cutif the therapeatic

i~

dose s achioved witere the wamber of diges wover which the step up vdess s effscted w 2

10, {3y v of the lowest offective dose wachieove the desired wrapoutic ofivat

~

ase of actitve untt] gastric ot i comypdete, (4)

pharmsccutical formulaton thet delays red
wse of wpharmucentical formulaion thet delays release of active wntlh gastne wanstt iy

complets, {3 use of s phavmacenticad fovnndation that resuly iy lowersiroing peak deag

as compswed toan imneidiare weivase vral suspension or cspsale formulation S the

istention of dose within the

wh (6} spiinizing the Sming of adayin

iy and relative tomeals,

P
(563
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He36Y  Treatment of petionts sufferiy Prader- Wil Bymdrome, Smuh-Me ,.n»

o'y syndronte, Ukt syidrone, Dwamit Byvadrome, Abtony Syadione,

Rerfoven Byndecmne, Bardot-BiedbSyvadrome, aad hyperlipoproteinamia type L H, U and IV

with e pweront oveotion wing phavomscautivel foemmlations of K chaaned oponcsy,

sptionally i osmbination with growth hormone, residt 3o sonw or alf of the Bllowing

therapeutic outconesy {1 waight foss @2 reduced rates of wedeht gein, (33 inkibition of

N
&

Wvperphagia, (43 reduced incidence of bpaived glucose wolerance, predisbutes or dishetes, (3

¥

raduged ineidence of congestive

roatt fature, {6) reduced hvponension, end {7} voduced vates

ot all cause mortaliny,

{0833 Troatmont of predisbetie subjoeiy with the vurmat trvention sxing phanaaosgtiost

formuiations of K vhanaed opeacrs, optionally in combination with growth hormong,

sesardt i some orall of de Hollowing therspoutic outeomes: (1) weeight Toss, (2) restovation of

soemad shacose tolenacs, {3 delayved rates of progression to diabetes, (4} redaged

T

Byportension, dnd (3 rodived ratex of all cause monality:

BE3 Trostmentof dabeto sebjesty with the currant invention aniny pharowcoutiog)

formautanony of K channel openers, aptonally iy combination with geowth hormone,

sesul in some of sl ol the followding therapoutic ontesmesy (1 wiight Toss, {3V vestdration of

e

sormsd gheoss wloranee, (3) delayved rates of progression of diabofes, {4} baprovemnens in

sucose wsdorance, {3 roduced hyporiomaon, and {6} roducsd rates of all canse monality,

8831 Cowdodaiviontion of drags with formulations of K channel oponses fnthe
tontiont of divcasgs of overweight, sbose g sbostly prond hwmsn sl anbmal subjocts

.

wvedves the cosdministontion of & pharog

outivally socopiable Tormalstion of Ky channgd

oprners with an scceptable formalation of growth hormane wnd optionsly ongw mors off

€1y Bibutrammine, {2y orlistat, (3 Rimerebant, 40 o drog Gat e a0 appetits suppressant, {5

ight B

[

any drog waed o bdoce we i obese or ovgrwelight individuel, (8) » non-thiazide

s

gt () & deliy Shad lovwers cholesterol, (81 € drag that ridses B cholestoral, {9 o drgy

that Towers LDL cholestesol, (169 a drag that foweers Blood prossure, {11) a dra wthas v an

ai-doprossand, sabug that baproses

& drug thsd unproves insuhin s
ucose wilization sod aptake (1dh s drug that s ay antopifoptic, {h; & drug hat v an ade

flamniony; of {16} & dreg that owors cinvalating tigheerides,
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o3ty Co-admimstration of drags with formualations of Ky channel opennes inthe

teatinent or provertion of waight gain, destipidoris, s npaired rhvose tileries i

suibjeets troptad with antipsyohatios drugy nvolve e co-adiministration of a pharmaosuticalle
accopiable Rermdation of Kare chanael opences with growth hormone and sptiomadly one o

wors of an aoceptalle frnwltion o Hiem, cashamazeping, valprots acid and divalproex,

and lemotrigine, antideprasanty generdlly Clawnified @ muttansne oxidase hbibitors
ctuding fsocachosanidl phonelzing selfiee and tranylovprimine sulfae, fdovelic

sntideprossants ehiding dosepin, clomipraming, amitvipiying, megroilineg, desiproming,

norirypiving, desipramize, dovepin, timipraming Snipramioe sad proweypiviing totravelic

3

pine, mapeotiling, oxaprathineg, deluguasaing,

aptideps

anty-inckiding vdarsoniy, oirtas

Revoprotiine, trithaarbing, sotiptifine, lorradaling, seipoaine, splreapine saltnie aad
pirtingdok, snd magy toanguitizens and stypioal sntipsychotios ioluding paloproxidel,

perphenseine, thioridazing, risperidune, clozaping, olanwapiac and chlorpromazing,

384l Inoone ombodiment, 8 R chanmel oponer; optionally by combisation with
growth homhong, v edonaistorad Woan ovirveight o shese Indndduet s an oralsaspension
or-ary inunediate refease capaale or tablet or a controlied release fonvelation or & fratsdormal
formulation o an ndrenase] formnlagon o resch and maintain the teashold concentration

sequred o mcssgally roduoe fasting tnsudin foveks S a profonged pertGil, Prafonbly the

i,

Foare chatnned spever Brrondition roduces fadting adin fovels by st leds 39 veore

profivraldy By st lowse 30%,, more profenbly by at loss by 40%, more preferably by ol feast

and mse

4, vrove profealddy by wi et by 688% vamve praforalily by at loasi by 7

preforably by-at oast Fasting toxelin bvehvan sonunonly measured using the wlusose
tleranoe It (OGTTY. Afteran a}‘sfc;ze'szigm fasi, 3 pativet dngests s Soown mut of glocose,

3

Ikl glionss Jovels are determined by weann sr-tost slocose eely i hlood and wrie.
o

Blood insulin fovels sre meastred b n blvod is drew gvery hoor alier the glocose s

sonsurned for up to throe hows, In s fsding ghocoss sy individuals with plesoe gluonss
svahies grovter than 20 meddt @ 2 fesurs post-ghupese Toad Tnditate an npabrad gheoss

folerance.

OIS Yo anothovembudiment, 8 Koy thanne! opeagy, opticrally n condiration with

wrowih iia‘;‘)zmm}c, s adhminbitered 1© myavenweight of diese dndividual ss sn oral suspension,

of an pamedinte relossocapyaie or ablat or ® vontroliod mivsss formulation or & transdornal

P
R
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formminiion or an intranssal Tnmdaiion o reach aud mainain the theoshold conceniration

ssa for e profouged pariad.

reguived fy e w

U318 1o another embuadiment, & Ky sheaned opeaer, optisnally in sombination with
growth hormeas, i administorad by sn overweight or ohese ndividual ag an ond susponsion,
or - Innnediate release capsale or tabist v cosgrotted velease formalation or s inmsdormal

formmiation Ovan intrgiasal Bromition worpioh and miintan the threshold comcentration

wequired Yo elevats vostlag suorgy ,\;msmmm for o pralonged periad,
B3 Incoother cododinent 2 Ky channel oponsn, vptionslly o gunhingtion with

growh hommone, s adosinisterod w0 swovieweight or obese fnbividond a5 arwral suspoasion,

frrmdation or & fransdormal

o an imaediate releane gapsule or tablet ora contrallad refease
forralation o an micanasal formulation o rosch and mandain the troshadd concentration

vagpaired 0 olovate Bt and fatry acid oxidution for & prdonged posiod,

RHIR R T another ombddinrent s Ko chane! opoiiey, dptiorally b combination sdg

crietl Bty administered wooan obegiiy prove rdieidoal g gn ovalaepemion, oean
wmediare refease capenle or tabley ora cowrolled refease forondation or o ransdermad
Frondation or an niranssal Rvmdation 1o reach and maintain the threshold concentration

verpuired 41 tndusd wa ;;;iﬁ toss for 2 profonged perkad

38 1o another cabadnad, 8 Kage vhanae! opeagy, optiorelly i sonbinstion with

wrowth hornone, By adrainbered toan obesity prome budbvidual s sy ovad snsponsion, oran
impnoiate release sapsale on teblotor & conirodlad release frondaiion ore basndonmad

formmiation or & Intranasal Seondaiion orvach aad muintain the threshold concentration

sequired to maintain weight for & prolonged pertod

] o another cobodiment, 8 Ko channed opeacy; optionslly in combination with
growth hormong, B adoanisterad @ an oversveight or obese individuad ag an oral saspension,
or sy ionmediat’ release capstle or tabiled o a corsrolled refease formulation or a rstsdermal
formuiation or m inenasel formulation to rosch sud mabntsin 8 drug concontration shove the

threshold concomtvation roguired o nduce weight Toss for w pralon

aud partod,

0321 Dnoancther enbodiment, & Ky chasel apensy, aptionally iy combingtion with

Cor obese fslbviduad gy aiceal sesponsion,

gronvth hommone, v sdanmdsiored 10 an overwe

o fornmdation or @ frenadermal

wan immediate ralvase vapsutie of tabletor a contvadiad reles
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forviniztion or an iotrasssal Bovnmdadion for a prdonged poriod of e 10 reduce body it by

¢ than 389

voforably B at fonst 3095, amd mhors pre

ably by at loaet TN,

BU322 o anothor embodiment, 8 Ky dhaoaed opeas; optiomally G pombinative with
growth hormeas, i administorad by sn overweight or ohese ndividual ag an ond susponsion,
or s ivanediate release tapsale or tablet ov 3 controfied rolease formalation or 3 nmnsdermal
G

formpiation oran Intranasal frmmlation for e irolonged poriod oF B fo prafercigialiv

raduee visgeral it deposits,

80323 Inocoother cododinent 2 Ky channel openss, vptionslly i gunhingtion with

growh hommone, s adosinisterod w0 swovieweight or obese fnbividond a5 arwral suspoasion,

frrmdation or & fransdormal

o an imaediate releane gapsule or tablet ora contrallad refease

sonral it

formmelation 1o 38 micanasd formeleticn Bu g prolengad periad of tim

gepets and other St doposits,

RHIRRE Y T another ombddinrent s Ko chane! opoiiey, dptiorally b combination sdg
crisetl Bty administered g sovmoiaselonie overwelght or obese fndividual agan
oral susporsion, or an domediste relesse capsde or tablet or e controlied selease formmdation
or# transdorragd formalaion or wn itraase? formakanon 10 resch sod malntion 8 dray

gsincsntranon abovs e thisshold soticenimtion reguived w indust wiight

volinged pariod,
{pse

{86328 Inanuthor smbodiment, 8 Koy channel oponsy, optionaily i conbination with

growth homoane, & administorad o 8 predisbetic lividealasan el s DNEON, G B0

inpsediste release caprale or ablet or # vontrolied relosse formulation wr s tnasdonmal

formaletion o an heegness! fornalation 1o reach and msintsb s drug cooonntraticn above the

oy
E900%
Fr

shold concentration required 1o provent the rausition o dabetes for @ prolonged period,

I Do anothesomboditeen, 8 B channe] opevor, eptionally in coambinaion with
groneth horprone, s administered 102 type 1 diabetio ndividual v oy oralswponsion, oy ai
mnedinie release capenle ov tabiot v a controtled release formuiation o & transdernal
Bictmdstion or an ntranssal Tornadadion o reach aad maintaiy a drug conventtation above e

hreshudd oaopatrathan rodquired 10 1nduce beta colf rost 8o s profonged periad.

08327 In another ombsdimend, g ¢

& pharprscoutivally roeceptabds

formunistion of & Kiope channel opaner, optionally @ combinxtion with growth horpong, &

P
bt
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3,

achministered toan individual in nocd treol that reatls i sivoglating vonsemination of astive

drug sufficiont to dimindsh theoscorption of hngulin for 24 or more hours,

BUAN lnanother embudiment, 3 pharniesaticelly soveptably formualatior ofa Ky
chanaed opeoer, optionally tn comblnation with groeetihormne, s administored overs
prodtonged basi o sy Individug! in seed thereefno nrore thay ofes per 24 hoves that readiy

i vl lating conoeatration of dottve drag sefBoiont w dingnial the sedretion of baudinsn g

contirnons basis,

a3 Incoother cododinent, asingvdose of wpharmsccutioaly-accsptable

forrutation of 8 By channel opener, optionally in combination with guswih hownone, is

1 cosereaiion of astive

pad

adminideced 0 an ndividual i nosd thereo it resudie moboulat

i slevale nos-estorttiod falty acids nchvolation v 24 vy mom howrs

B33 bosnother embodimanty v phiesueeigioatly stpeptable formulition of £ K

channel opaner, optionadly 1n conmbinstion wid wil hormone, i adminisors overs

protonped basds fo g dividua in sead thoreof e more than ones per 24 houry that ronds
worudating concantraion of active drog suffivient o elovate non-enterifiad fatbivacids in

cirsulation an g comttnuons basis,

BEIN Dnosnother sbodinent o single dove of wpharmacautiond iy acceptable

formetatin ol 3 By channal oponer, optionally i couburtion with gunvth hosmone, is

spdvsdion of agtive

sdobiistererd o an idividual i peed theresTihe resulis i Cimulating Con

vy suilicizot o treat hypoglvosais W clroudating for 24 ormoredaass.

{88333 I anusther embodinrent, & ;’_sha:f::nzxmm'ticsﬁ2'},-‘ avcaptable formudation of 8 Xaw

chanac opeoer, optismally 1 sombintion with growth hormone, s adwministored overs,
protonged bashoto w individual in sead thorsofno more ey once por 2dhotrs g resulia
w circulating conceptration OF sottes Srag sulficient to treat hepoglyesnti O g conthmoas

basis;

333 Inasothor codbodiment, & pharowecutiosdly acooptabie formulativn s s Kaw

channel eperer, sptionally in crahinution with growth hormong, is administorad over a

probuaged banie to an adividesd in seed thoreot no more than once per 24 Hours hat resulls

i einuiaing concontradion ol active dug sullivient o indioe weligld loss on & coptinuaug

hanis,

ey
3
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0334 Inancther snbodiment, « pharmeecuticatly acosptable formulatio st s K

channel upoper, optionally in combingtion with growth hormong, i alministored ovara

profonged baswe o an Nadivideat b veod thereofno motn then onee par 3 hoars tat sasalis
i eirpolating cotcontestion of active desy sufficient W maintalin woight ey ponthiwow

baaxd

oxcired whae the dlereadive oo regain woight,

w1 i proferable o maintain woight o an obese individual once some weight lus

333 Dnanother epbodiment, 3 pharowcoutionty acceptabie frmalation of 8 K
chanrel uponor, sptionally I cunhinstion with th kormone, & whuinistored overa

profonged basis toag mdividest i need thoroot noe mors thae onee par 24 hous that sssulis

suifizicat o rodice Sirvalatis

PRy
o

it wivselating coscontrattonof sottve deig

B 8 odiinuous basis,

8336 Inassther ombodivent, woaingle dose of # phevmesesetically scepptable
Forvoaletion 6F 8 Kgre chunnel opener; optionslly iy combination with growih-hortaone, is

Y.

administered o an individua! In nead Sorcof that results m olroilating conceniration of sotive

drsg sufficiont o roducs ve provam ischende o rperfonton igary i ohealastion for 2o

Yo B

{83371 o enother ombodimon, s pharmasesancally seeoptable Sorpndation of a Kae

chanae] opeacr, optinally i condinstion with grivwilt hormong, is sdnuinistored veer o

profonsed bisis to an indbeldual iy noed thereof no mure than onee per 24 houre that resulis

in chrouluting concentration of gotive srag vuificlont roduos or prevent Isehontds o

Wy on @ contineous bagds,

{80338 In anothor ombadiment, the advarse offots of freguont reatment with a Kgre

 hormease, is reduced o

chanoed opener, optiemally (i combination wi

pharmagertioally scoepiable formulation of dlazogide or s derteatives that i at
anhadividial 1 vesd thereof on w daily Dased b whith the st doge # Kedbwn o be
subtherapeuiisand daty dose & subsequenthcineroased stopwise untif the therapewtioddow ik

reacheid

oy

108339 In another ombudimend the sdvarke offents of freguent trostmond with a Ky

¥

shanae! opgaor, optionally brvombinatiat with grivwth hanmone, v roduced using s

g).%:‘a:fi;‘i)}ﬁs;‘r(:z,gtii,‘.i{.ii}! acoeptable formulation of s Ko chenncl vponer that s administered o an
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individual i oced thereof on & daily basig i which the aotive tagredient B a0t relossed fivm

the formektion suuil guetely faasilis congdlnts,

B3 lnanothe embodiment the advs

effeots of frequant treatinent with & Ky

chanped opeogr, optionally in comblnetior witlegroseth hovmone, i redvosd weing 3

Ead

pharmecaticaliy acospable formalaion of s Kare chome! opever thay s administered 30 an

inchividual i ased thevsef v g daily baaiy in which the aetive ngredisnt fv not refeased Sow

the formdation uatil gasivle fransiy i conmpiots,

a3 Incouther cudodinea, the advons otfeoly of Soguont eatoent with a KXy
chaniel pporer, vptionally n counhinalion with growth horowong, s redoged aying 8
pharrasovatically avcoptable formudation of a Kyre vhanned opaocr, optimally oy combination

with growth hi}“s‘i‘nﬁm, that iy adminisiered foan individus! fn noed thercof on e duily basts In
which the wmerhwaen ofrowditing concentration of aotive Tngradion iy lower than what would
be readized by the admindstvation of the seme dose using o oral susponsion oreapsale

formaiation

H8341 I another ombodimens, the adverse offects of fregment sroatment witha K
chamne! opener, opttanally i combinanon with growh bormone, 1 redoced wing &
pharmacentically sosdptable fornmlation of v Kype channel Gpenst, optionsdly 1 combination

P <

shministond foan individos! nneod thoreof oe dadly bagks o

e

P

the grosweilt hurmong, that' b
which fhe fivar dose is kw10 be subthorapeute and duily dose b subseguenthy Jncreased
stopwing engil the therapautic duose Is reached, the sctive ingrodivat s not relossed S the
forroelatinn untl gastrio tansdt Is comploty v o which te maxbows craulating
gongeniration of aotive ingrediont s lower than whast would be roalized by the adminisiration
1

of the same doss wsing an oral suepoasion or capsale formulation.

{83343 I anssther embodiment, the adverse effects of frequent troatment with a Kap
chaned Opensy, Gpionilly i combiation with wrow i hovbwte, v reduced tshag
pharmacvutoaliy acceptable formatation ofa Kyrs channe! opener, optiosaiiy i combination

with -gmwﬁ;. formons, that is sdotaisterad to an overweight or obess ndividusl Boased

in which the first dose s koo 10 be seluherapeutic and daify dose is

subsegionily taor

o stepwise until the therspeotio duse ronched e sotive

st refeased frony the fmuiatinn uotl] gasine faait ix complete, b whioh the maxingng

’cimitmw crmoantvations o aotive igrediond B Towsr than what would e realized by the
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sdminisiration of the same does wsin

which the maxinmm doss is Toas than

U334 lnanother embadiment, the advs

chanped opeogr, optionally in comblnetior witlegroseth hovmone, i redvosd weing 3
pharmacentically acceptable formalaion of 3 Ko chamel opener, optiosally i condisation

i

2.5 g

RAPP

BOTARZOISAG04NS

with growth flormond, that i sdoinistorad o an overweight or obese adividusl

theraut o 2 ddaily basiv n which the Thsvdove i Enow o be sutshe

subscguently srcasail sepe

not refeased Hroom the Sormudativn watil

chreplating concouira

admindstration of the savne dose using woral susponsion or cepsele

which the macinon doss s Joss than 173

{8343 I snother sinbbdimeny, the treatment ofan Sverweight or obeaes

vihe roloase of the active lngrodia

sowr mors sader releses Yor ap e

80346t insaother ondodiment; the frowtment of an overweight ovobes

Kare chamnel pponer, optionaliy inc

which the reles

noar 2ero ovdes roloase for at feast

[Be34Y o another cbodiment, the troatment of anvovenweight or obese
optimized for welpht loss by sdmbnistration of & plarmesautically acoepiable formalation of &

Foare channel opéner, optioably by oo

S

which the release of the sotive wmgradiont from the forowlation has been modified o provide

ise untd the the

optintzed for welght loss by adminiag

cchagnel opener, apionatiy In comwbingtion with growth Sorvwae, onge

o wotght e by adminisimtion of 2 pharnwosution

w-of the wotive b}cd

wo 1% roached, the active

gagtrle ransit i s:@mg}ietc, i which the w

i

f

ST

> formalation,

A oval suspousion or capyule formglation, and in

effeots of frequant treatinent with & Ky

i qgad

rapeutie and datby dose s

IRKUG RN

i of aothve ingrediond i Jowar than wehat would bo roalivad by the

ard in

mdividud 18
o of & pharmwsesaticelly seceptable formmlation of 8

et 24 hours in

vt v the formvelation hay beasrosodified o provide

¥

anbinstion with growth hormwons, onee e

o tuhvidasl v

Hy scoepteble formulation of v

24 hows w

at from the formydation has beon modifind o prsvidh

IS huagrs.

a tising drug coneoniration by clrvulation fur s howst 12 houss,

| for welght fone by sdministration of 3 phaimacnutically acceptabde St

wmdividaal B

sbbruation with granith hormone, oned per 24 hourk in

i anther cmbodinent, The rontntont of an ovenicight or obese nslividust 18

wmaned oponer, optionatly tn combination with grovdth iomnne, once par 24 hoars

coddient s

onula
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which the roloass of the active muvedient from e Tormulation hag ooy meadified w wrovide

4 vising drug conwenivation by clivolation S st nast X houws,

U349 1o another embadiment, the troatvacat of an overweight or abose sadividual is

apttred for weight foss by adrmmivration of 3 phamceativally sccoptabde formbation of @

w5

Kare chasmelopensy, aptiotatly 1o combination with groeth hortowoae, onge per 24 boars i

which the relosse o i dctive dgredieam Hom tie fonmalaniion fas been nlodified o mateh

the pattern of basal imsalin secretion,

O35 Incouther cndodinen, the freguenoy of sdvoese offosts apsay tresuoeat with &

Kgre chaonaed oponer s roduced using @ pharmucaptically acouptable formulativn st a Koy

o an

shunaed opeocr, optimally nsonbination with grnvil bormoe, thet b shuiniste

obesity prons ndividuad in need thorsof on a daily bas & b nown 1o
b subtherapeatio and daily doss Iy subsoguenthy oreased stopwiss watibthe therepeutic doxe

e from the forrntlation wnil gestric ansit s

v reached, the acive ingredivat s e rel
complete, i which the makienan roudating conventraion of sotive Ingrodiont s lower thag

what swosld be realized by the sdmiaisiration of dhe sase Jose wing wny oval soapension of

capsude formulation, and i vwhicl the maiar dose s than T8 mgdkgiday,

o,

{683381) n anothey embodine; the freguesoy of adverss offeol upon trowinent with s
Koy channel uporier, optionaltly in contination with growth hormons, ¢ reducod wslag a
pharpueowtically secopisble forvadation ofls Ko channel vpengr, sptionsily in cninnation
with growdl bormose, that i adiinistorad R s obesity prone ndividual s nopd thereofon g

iy faas

sdwoquently ncrowend sigpwiscanssl te teeapontio dose 1o rvavhed, the aotie ingradiont i

st vwhich the first dose & known o b subihopouwtic and o

aot retossad fror the formuletion vt gastric trans it s complete, fivwhich the maximem
sirculating concentsstiog of sotive ingredinnt & Jower than what woudd be realized by the

administration of S same dose eying an oral saxpeasin or capsule formudation, end in

which the marhnws dose v oy than

I wnother cmabysdinerg, the wosdment of s ubeally prow individual is optiroteed

ght mainicnsnce by athninibtration of s pharescoutically accopralile Bammlation of &

aed pner, optinnally broombiatianwith grovdh o

s, onee per 2 kot n
which the ralease of the sctive ingradion fam the formulation has feen madifiod © provide

far o lowst 12 houe,
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H83s8Y In snother arbediment, the treatmeat of no obestly prope indbvidual is sptinaizgd

for weight mabrienanee by adninisispfion of & pharnmoentionlly scoepisble formalaticn ¢

ware Chamel ppeier, optionalie in Chnbination with groneth hotmons, anos por 24 hawsin
which the relonse of the wottve ingredions froar the Banurbaion has bevn modifiad weprnida

nearzero avder release For at feast 1R hones,

W3S Inwnedher ambodioend, the weatment of an By prome udividaal i optimized

forweiabt maintensacs by adminisgration of ¢ phansecentcally accoptabile rmulstion of a

Kare shavned opeacr, optomally i combuatiun with growth urssag, once por 24 boany

which the rolowss of the sctive wyeodient from the formelation hay hosn madificd w povide

a rigtay drug conceniration g ation fue ot Indst 12 houws,

S8 o anothor obsdiment, the roatment o obosily prome individual fs gpatimiasd

forwoight mstenagce by adminivtration of o pharseconticelly soveptabde forasiation of &

Kape chasuel opager, optonadiy i combinstinnwith sroedh hornwes; once per 24 hoam in
which the releaseof the sctive ngredicnt frovm tie formalation fas bean modified fo provide

£

i ristng deay Conocntration it oheafation for at loast 18 hoas

83561 inanother ebodiment, the troatment of gy ohesity prove ndividua! )

for woight matntdnanee by sdonnisiration of 2 phansasoutically seoepisbls formulation ol s

)

Ko channol spoter, optionally fn combination with growth hormoss, oo poy 34 hoss @

which the reles

£

oof the aetive ingrediont from the fonmalation fas beon nodified o naeh

the paitern s basad i seorstion,

$0387  In soother embodinent, & pharmacawtioslly agespiabie formulatiia s s Kaw

o,

waidivinstored with

chanpel apener, nptionslly in cronbinstion with growth bormong, 1 oo

sibatramine by an-overweight or ohose individual 10 tuduos woight foss,

ISR o oanother onbodient, g pharmeccatically aeceptable rmdation of e K
chunnel opener, optienally i conbination with growth bormone, 1 co-adodnstored with

shose individial o mshes waieht &

ade

F i an overwaight o ONB

(0EA0Y In anothey erbudiment) 3 phanuscoutically screptable fornistion of a Ky

shanned opeper, optimally frvonbination with grewth hormand, ik noadmbiisired with

simonabant 1© an ovarweight orobesy iy iduad e ndure welght foss.

i}
Tk
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He3s] o ancthe snbodiment, « pharmeccutioatly acosptable frmulatio st o Ko

ad with an

adhninis

e

chanel gpener, optionally in comldmdion with growth hotmong, B

appetiiosuppretsant 1 an Ovabwelght or by Indivdund W tndade waight foxg

eIl I aaother cabodisen, @ pharmaccativally socaplable fermdation of 8 Kagw
channe! opener, optionally i combination with growsh bormuone, v co-adodnistored with an

anti-doprossand o s Hvonwaisht or chase tndividual o mdvdos walght losa,

{0363 o another ombodineon, & pharmscontivally sceoptably foemulation of a K
shanged openern optiimally broondination with grawth borraare, N so-adainisdared with

andt-opilaptis 10 an ovanweight or obese lividoat b indue weight fosg,

100363 1o anothor ombediment, a pharnacoutieally aoceptabls formulation of & Ko

W

radminisiored withy

chanagd opener, optisnally in combination with th hormane, iy

son-taazide duretio o ey gverksight oy chase individus] o mdwor weight o,

{80349 I snother sibodinment) v pharoweaticadbeacoeptabls Rrmulitos of B

11

channel opansy, optionstly in combination wig

FRINENG

wilt honmone, i co-adminitered with 2

drug that induess waight loss by gmechanins that i distingt fom iesogids o an overweight

or ohose wividead s nduce weight fosw

{8365 Tn another orabudiment, 8 phanmaceutically secoptable forondation of a Ko

yirgstvred with a

sdmnncd opeecr, optimmally Brsoodbination with gravth borraong, i 4o

X

ey thit fowsns Moo prosmus 1o @ avorwsi

Bty obesity prone s obose individual o imluen

i assopinted oomuorbiditics,

sanight lss and freat ol

Be3es o asother crbodiment, & phissnacentically svcpptable formudatbny of 8 Kagy

chamyel ppener, optionally in cronbination with growth hormons, i co-administorad with g
drag that foweers cholasteral 1o au ovarweight, shenity prove or chase individual to induce

W '!“hi oy and freat obe \i‘} d\\k‘mixﬁté sumorbiditios

W3S o ancther sobodiment, a pharowcotionthe acgeptabie formulation of 8 B

&

chanel apenen sptionally in cunhinntion with growth hormong, & coe-administored with a

srug that vatses HIL associated cholestorad (0 an overwaiihl, obesity prone oy olose

dudbvidual t dnduse weidd ooy amlavest obesity assorinied eomortidition,
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