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:>;;;\rnpk~~ "''-"tXt• culk~Hkd ilHo tuh:l'i <:oi'l!.a:lning d!pi:)tilfi:o;iutn ED'lA >1$ llw iintil:.\>a.gulanl m~d, 

phK:cJ on hx>. fWtkf< until ~x~ntrif\:lg~l.UOn: (<it 3000 rprn Jhr 10 rnh'H.lle$ at 4''.C). Afh.T 
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V<'"hrthcr n.r nntthc cxd~hl DliHCJ:bJ b; ""P\~~:>ItkuHy wz:h<~d }K~rein. Othi;.r ~nll>o<:JinlenJs ;ln:; 

v_:ith!n !be :fOUi)\\>'ltlg (;b$hn~. ln addhiotr, WlK~l'~ ii,~aturt~ m' HSfX~tg nfl.tk~ ilwCtlll(~ll .uh:~ 
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,,·,.·,!·'•.;;·!·.,., ... ; ~-- -~ ··t'•·1·"''l···"""''vlH··'"'i . ·, ·>··*'·--•·;·r 1.-,,rri. r:., ''···· , .. "''"";,·l·,.;.-1 l,,y~-,. >.~>.i J:<i.:)n, •. l.ld:S l<l.h~,.( '-'·Jx,lb,,,.>;,~~~ .. , l)l. ~d>:>~''' ,tl ·,,.~,. < .• · !'·<.·!:> :t).Kl.iX}', thC' h, \Ai 

h<<\v.;:V~)r !Jnu \\'dK~n Mt <Hnm of ilK ch~dn i~ "ubMituted \vith ~hbsHtutcd (\· 
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~l~~:l~t\tuted C1-C(; i:!.H.:yl and '-\Ydrmlkyl pn:;vkk~d tHl"Neve.T tlwt •when k J \:-i •,:l 

.:whstit1..tWd C~-{;(\ (iLkyt dwn fh~~· s:·t~bsthur.m ~:ki~~s W:)t in~hn:k \*11 ~nnlnq 

:<:llkyL st)hs~ituh~·d C1 -(\; .alky·L :ey(:hJalkyl il.nd substitutt~d cydn<~1ky@ 
. . 

~~· t~i~~Iion .~el€.~:c~t.~d.lYor-n. th~:: gp~>~~p C·o.ns.L~~iJig nf ·~u1 ~~lknJ~ rr~e:~.~·~l: 
. . 

;ihnnrrnHHy high JJ)L d1qkstrmt ihnnnnaHy hlg.h VLDL d~Dln<ternl, d:-mnnngi!y high 

lWn-rlDL dK>k;;;k'tf\l, nhrnJrnmny hlgb ttiglyci:.'tkki:l;,.~~bn~mrm!!y kl)\' LlDL K:hdk:;;;\tn>L -:w 
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ll. 'The nwthod (.lf <WY m.K~ ,of \;hhl'l~ 1· UL ~~'h\~n'-~in :ii<'l;td ~'lm«~ga-3 rau,y '~ckl 
1>1l'~~·>·,···l,··i··l~1 i\· :<;n\\i~'·l:<<{·<tl'<o]'i., l\"<>io: o·i' q·l}t ~ ... ~ ·~·~.< ... .eS··'C·:-··~ .. -: .. w. ··.·' .':-'•·''""'·~· ... ~~· -~~'-:···~· .... . t.~. :t.···~ .. 
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hn\Vf~'<:'er that '"''h\'.:11 K; \~ <:i :'>tlhsdtnwd C;--(\, alky.l or <l :=mbsHint(~d 

(yc!ix\lkyL trwn Ow }<t!hi'itili.~t.:nt· doz~s not b:.:lwJe ~m amini>gl\)Up~ 

(> H]kyL fi~lhslituted c,~(:6 ;:~!k~v~y r:.r S(sbstitnwd &.:ydo<ilkyt then 1h(~ 

f>Uh:~dt:u.t:~ntdo~::~s rKn indudc <m ~tmin\> grf~Vp; 
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alkyl, ~;w:h~tit~~tc>J ('J -C0 alk:;/L t:yclmdkyllmd ~ub~til.uted cy;doHlkyJ 

x'i''"'>i/l',.l"J··· t,,.\'>""-1"'"'' i\'«·1" ,_ •... \, .,,., u-4- ;_.,_ ·:· ·.-q\);·ft:--r·.,.-:l o,,J'. ''lq,.,,.! t1, .. ,., tl, .. ~ 
.~·.'-.~:. . .. ~.J~-- · ·e:t..~-.·'~·{l..·""t.'l ..J~ .... ,.., .. ~\h.;,:·_{,~"'\.. (~ <!o.t .~,~J-::)·~J ....... ~>.:f..:-U "··-~-- '··~;; ,._,.J.~~ .. l·''t ... ht.'H d.~'l..· 

\Vht\f(~-in S>Jid Ubn.H~~ or a ~~dt thereohmJ. :=;a,id K.-\TP lch<UHKd rrpe.ner an:" hnth 

ln!tiall.Y <H.lm~-~tbte.t\'::d <It :'wh-optin:HII HtraHnn d~Jx~\\ ;:md i.lw do~t~* of holh 
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2l\ The tw;:thod \)f <:l.ny nn(~ fif t'lahn;;; ! 2-25, '~<vik~lYhl ;;ukl Hhrak' (lr a ~•aH 

tfwn~of t\ijnpr!;;q; fenoflhnk ;;.:hn!in.:.:, 
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s.aid fihrak) or >.l salt tb(~reM lind ;-;ald K,\T!' d<<ltnH.d i">pem.~r ;Jre .~.co-i~mtwbted for ;..:nmbh:wd 

<idtnids~r#.tion, 
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., 
h9\V~lvz~r th:~J <,Vlwn R' h .a ::mhstHQhxl C;"Ci, tnkyJ <.xr <l su.b$t!h:ted 

;Hkyl~ suhstlhJted C~··C\,;:i!kyLt·ydoalkyl :wd '>t!h:':tlt~.lhxl 'l::y<:lNH'ky1 

<wi<'.'l',l,~··\ tl''~'"''~""''' ~l.'1 ·>i ''"l._l"" \?···~ ·<.,;: ,, "'l:l·wtl··;,,;~t·~i! f\.J"·• .. ,,n-",t iJ'<'·I~ d'" ~··~· -• "<..: \.. .\,.~.J { -\.., . .J:.\ -..,..;.~;e..,-~ ~ .U.\. 'h \..v-H $>~ :5-.., -.;~. ,;(._...\.;. •..:~-" t_~ •. '!,; ,,'>..Jt_ '-:.•,,·~- \ •• ·~";: O..:.,O:O...,l' ~-:' '<. ~-~· ~ ·.o,,S'>,,,.. 
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,4,4. 'I~ho .kit o( ~..:l~im 3(\ wl.wn.Jn said fi bn<ti:-~ or *l t>Ul t tlwrt'<l f >..:<llilJJrl};t":'i 

!'hnofihr:aw t:.h6HlW, 
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subqltutt.•dC!-<>, ;.l.l:kyt tyCk\<!lkyf, and ;;uh::,:t!tuted~ydoi1lkyl. provkh:~J 
i~ .. ·o_ .. , d ..... , .• l- ., . s::<:! ,. __ - - -;h-'i'• ' .. ,.i' { .. , ,., : .· -n, ., .. , ..• ,!... .. ,·- ·.· ,, ·""l 
>.~0\V~-- ~-·q' W"-'· \V~~i:.-H ~" ,;;. <':~- :)t<>.),~:,t)<i:X ,_ ___ ;-{..{.~hi<::}'-> ~)J <1 c,,,.u\Ill.Uit.,<-. 

Sl.lh::>ti1ltt0d Ci -('(,<Hky~!, ~md tytd(>~~lkyl pn>vidt'd twwi:~Vtf that \-Vhtn .Ri i~ -~ 

sub;;tin.tted c:i.r>,<ilkyl, {!:~t•n tlm ~mh:4\tl.K~nl diws nnt indtKk an <nninn 

Ex. 2002-1216



<1lkyL :<11-~h~~thltted C; ·-C6 :alkyl, ()'<.·toalky.l {H1d .:i>ub~>tlhtt~d tyd(:>alkyl 

rm>vldhi hi)\\-\'Vt::r that \vhen R·t i~ u ~uh~titt~ted C1,c,, ;~fkvL th.:~n the ... . . ' . . . . . . . . . . . . . . . . . . . ~ . . . . . . "' . . . . . . . . 

48, The rtK'th(xJuft.:htirn 47, wher~in ~n~id Ln~uhn c<:nnpri::;~:"- aha~:{~) hn:ulin, u 

l·:\>.d:,.::< · ':' ~ ') \1 r'<.l:'x '~ · fi. •: ·j ,; l·l K''l < '' ''l·'·· •: · 1l·~ i '.·· ·lq ":< ·•!' ·:,_·, ·c·:~.i·<.l·: X.{ •. ;o.~ ... ~~~~.:-·.·~':· l' <.~., •. \..{ .... ~:J. ~ .... ~-". ).~·'' ~.-~ {J .. "·~··:\. ~·.,._~.,.t; ;:,_·>X~.~ o; •. ~ 
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GN -~o ~/H~~3~}1 A 
FP 2tTU:Hi i\1 

.jp 20 1(} .. ~~)323d3 }~\ 

wo ~?~):k-1·-·--~~)(}4~3~1 

lJS 7Tt:~3 -~ go 
us T49i$n t!2 

EP 
EP ·~ /H.-~i:g~}S HJ 
t p '~~~~~)84(*} ::?:: 1 
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(l~}) \Vor!d lBtel!rtnwl Property 
(k~:mL~~tion 

lnn;:m.:J:!imlil'l Bu.n;:'l.u 

(43) lnH'nHriionn1 Pub!h:atiml D~tt 
l~l lVh1y 2fH~i (i9J)5.20i6} 

.4-fi.lK ~</21 CW06.0!) 
A.i'i.ll{ Jl..-:54 (2t'!tx;_Ol) 

.. ·l61K 31i~">49 1:::006-<H) 
C{J m 185/12 r2on6. o 1 l 

{25) Hling t.Mgu!l~~: b1:~hh 

{lfiJ :f':ubli~athm t~m~uage·_ Fn~:<hb 

{.)ll) l'J:i.ur!ty .1hta: 
61/0g~\~:50 t4 N<.)\~t~nb~r 2.01-4 ( ·; 4.11 .. 2ft.t:l} 
6J/13B·,245 .::s 1\-t·w(:.h :::.o·; 5 (:25.n12n.t~) 
61/17~\<}35 2 June 1·015 (02.06.2t).t5} 
6J/221,.~59 2~ Sx:pktnher::.Ol.5(21.09.20J~) 

f70 A§3plk;;M: ESSEXHAUS, !~C !US/US]; 7.9!5 Con~:' 
c·~Krt:d~)) C~~d:s't);.~d" ()_:::h~hrnh~ '92009 (OS). 

{i'l) h!V:I.'ntilr: COWEN~ NeH '\J._: 79!.5 (\>l'l>.:.c Card;: .. Carh;bd. 
c~~-tit~)nli~: 92009 (US} 

! ill~ lllilill i! 111~1 IIIli IIIII i!l!llllll il Hill! ill!! illillilil ~Iii !llilll!lli !Ill~~~ lUI 
(IH) hlt(~milttlm;d Puhlk~tinn Nt.m1ber 

\\l() 20l()/H77629 Al 

(74) Ag<~:ot; R.I-X:!'fi:R, S!cphlin E.~ Kilpalrk::k TownsdJd & 
.Stt:t~ktn.n LLP .. '"f-.,~~-5 En)J~{~tcnd-t:rt~ c:~nh~t~ Eighih Fk){)t~ 

s~,n Frau~~i~t::c:- .. CaJH~~rni~~- ~-ll i ~ {U~). 

(S:l) f)t~Sgu~~acd St::1:t~~ <~>~(il{tss ofh:t'~·r,.~·~_s(~ i.m:llc:ul~~t"i,. J'ot e-~~e~:r 

kh~{l ~~·( ;;~:uion;.:d }":~r~;;t.-.?cti<~1~ a~.:~·~.U~;·'f.:h~}: ..:\F., ~\fS: ... ~\L .. i\.~l} 
/\(\ ,:\T. A\), Al, Hi\, HI\ Bfi, BH. HN, HR, HW, HY, 
nz, C.:\, CH, Cl., CN, CO. CR. CU, CZ., l>F. DK, l>i:.l, 
PO, DZ, !'.C, EF, LG. tS, Fr, (in, CiD, GF. GH, GM, GT, 
HN.,HR, HU, H>, !L., !N.,. !R. IS, JP, K!\ KG,. KN. K!'. KR, 

i'--1K, J\-1N, ~\1W. i'-·1X, t<lY, MZ, NA, NG, Nl, NO. NZ. UM, 
Pi\, PF, Hi., l'H, PL. P"L QA, RO, RS, RU, R\\', SA., SC 
SD, BE, SG. B!(, SL. BM, ST., SV, S\·, TH, TJ, Hvi, TN, 
nz, '1T. TZ, U/\. UG, US, Ul, VC \'N, l.:\, Zt;t, ZW. 

(84J De~lgl1MCd St!ll-C~ ,'iadn-~- ··ltlip··wi~:<: i-<-fdh,m\:d. f»' c;~,·n· 
kh~i..i 1·~/· t:t::);i<~'ih{.ll.:,-y.~l~x~ti<n·:. ~::t.wdlalJie): /\RiJ>() ~B\V.~ ($H.~ 
GM, KF. LR, LS, ~,'f\V, Ml, NA. RW. (';!\ SL, ST, SZ, 
TZ" UG, Zl<·l, zV,/}, I.Bnl$t<l.n (.:\1\·I, i\Z, BY, KG" KZ, RU, 
TJ, n{l, Fump;;>~tn IAL. ..:\T, HF, HG. CTl, C\'", CZ, DE, 
UK., FE, IS, n, FR, GH. GR, HR, mo, !!'., !5. IT., t.T, Ll\ 
L\/, MC, !IlK, MT. NL. NO, !'L, Fr. R<J, RS, Sr.. St SK, 

{$4) 'Hik. J.. .. WTHODS FOR TRE.AT!NG St:BJECTS '.:VlTH l'H.A!WK-WlUJ S'r'NDRO!\..fF O.R 8MlT!i-lviAG!'NlS SYN­
f)R()JV!F 
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:-.., 
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··.<;··<~· •,•,<., 

{57) /\bstn~~.t~ PrnY~d~:t~ ~:_~ .inim~-:.Ua~~~ Qr prnloug.~':d Hdntin·­
_i8t:.1!.t3nn t~f ~~~nah~ potas;):kt=.<t ATT· O!~: .. ~:.n:') ~~~~m.O.t"!~ C'-'f.'~;:~~ns .. 
opth;naU;r h: ,~-:y::uhh::.ation. vd~h gro~t.'ih ht~_rn~om~-: io ;;-..··K~~hji:;\:.; 

~<~ '=t(:h.i~~\~t~ ::.1Cr'-h::i phnnh:~-~~H~;.:::na~tik\. ph,=:rn~mx~kin~~~k\ lh.:.::~1t-­

pe:.H3~\ -r~hy~~ii)logi~':~~~ Hl~~lJ3:boH!..': G.nd ~':nntpt~:;i~iot:<d OlHi..':nnles. 
.in iht~ n-x~;.~trrtt:~~n of .:.:H~~~~~s~~ (5r .~):n::..dii3<>.-n$ i~n·nl-..cin.g. K.~-~? 

<::h~1.aH~~~~- ..:\.{$0 providtd ~1.~~ ph;;inl~:,,::e:..Hi~aJ li.;rnruJat~~Hl~-: 
:rn~~~hnd.~ of adtBhJ.iK~n3ri-oti ~u1d dos.ing .;.>( .K.'lo·~~~ ~~}::;,~_JJ.ntl o:>_ptti·· 
ers. ;hat ;.~dsk:"":'t: ~ht:.$~: -ou:,~n::.J~ts. and s-xxfu::::~ ~ht~ in•.::kkth.~ (~r 
;_~{h:{~t~it~ ent~<.::t$ in ~t(:Hlt~l it:dbddw$l~. F{Hth~~r provid~~d Ht:e 

::.J~~d3-~~R1~ {>t· \.>>~;;idn~iai~;~~ting Kxl:~ ,,-:lmu:n~':J. opt:n~t~ "'l.,.~{~d: oth~r 
dn~g~ {~:.g .. , in \.:on-:hina~~(n.1 ~~.ri:h gr.-:n~:th h~~nnnnt~) ;o tr~:il 
d.~te;:l.~\;~~ ofhn3:r:.~l~~~ ~~ad .;~ninm!~~ (e .. g,:- Pr<Hl~r~\VHl~ Syt:drc~~ne 
(f~\\tS}~ s~n.~~b--~hl~t~H~:.i ~yn~!ronh~ (S~{S)~ Br:.d ~-h~ Hk~-. 

Ex. 2002-1275



\V () 20 l <i/077 <i 2 9 A 1 llllll~!l!ll!i IIIIi I ~Iii Ill~ !ililli!i! ~ !i! l!lllllillill illllllllllli! l!lili! 1111 ill! illl 
S~,.f, T.R), OAP! {!JL BJ. CF, CG .. C!. Civt G.-'\., {}N, GQ, i\~hH~ll~;d· 
ow·, Kl\·f, ~lL, ~-:!.R, NE, ::;;.._:,TO, TG). 

Ex. 2002-1276



l\:fETHODS FOR TREATJNC~ SUBJECTS \VJTU PRAlYER,-\'VlLLl SYN11ROME OR 

SMlTH~l\lAGEN IS S'\'NDROJ\lE 

(KY!I·.l dmnncl OfK~.ner:,; a.nd fhcir lt~(" for treattmmt of various diM;U<'>{;~ and conditio.ns such us 

Pradcr·\\i'iHi Sy·ndmm{; (P\VS), Srnilll·"\,lageni~; syndrome (St'vlS), and the like. 

BACKGROUND Of THE lN\'ENTrON 

a~ an aid in umk:rstamHng !h~~ inv~~mion am! h.; not adrnitt1~d to dc~cdbc or ;.:;.nnst1tut~e: prior an 

to tJH~ invention. 

th>"l!i~S by coltpling cellular metabolism to ekx.~trical activity. The Kxtl' chHnnd ha.s been 

ldentifk:.d as a~1 octHn:lcrk compkx ofnvo 1mrebted proteins, '>Vhich as:;;embk in a. 4:4 

stoichiometry, The fir~t i:<. <t pore t~mning "ubtmit,. Kir6,x. whkh ti:.>rms an in\vardly 

rcctif~<'ing K' duHmcl: the "cc<.md ban .ABC (A.TP binding ca.ssett~~) transporter, abo kno\Vl1 

a.s the ~-mlfony1un~a r;;.x~t~ptor (StTRx) (Babcnko, et a.L, .Annu. Re>' .. F'h.vsioL, 60:667-687 

(!998)). Ttu~ Kin\ x pon: h.xmlng subtrnh !::; common for many typz:~ ,..Jt' K,\T!' channeh;, and 

ha~; 1\:vo p11tative transmernbraw~ domains (kk:ntifi.ed a~ T!vl.! a:nd Tl\if2), which arc linked by 

ii pon:.~ loop (H5). Th<:~ subunit that con1pr~s(::,; th(~ SUR rec{~ptur inclw:le::; multiple rncmbr:::mc-­

spauuing:dornain::; and t\vo nm:;k~Nitk-binding ft)lds. 

~;ubspccks rcsuhing from th;~ asst)rnbl.y f:>fih(: SUR and K.ir subunit~ in muhipk 

tombinatk>n~. Thz~ comb~nation d'tlK SUR l with fhc Kir6.2 :;;ubun!t>; (SUR1/Kir6. 2) 

lypicaHy t\:nTn::; tlw adip<.)tyic and pa.tH::reatk H--ccH type KYrl' <:.:hannds, <.vlwrca.s the 

SUR2i\/Kir6.2 and the SUR2B/Kir6.2 or Khf}J comhina.don::- lypically K.wru the cwx!iac ty·rx~ 

and th~ ~.;rnooth nu.Jsdc type KxrP channds, rc:<.p;;;.ctiv(-.ly (Babcnh>, et at, Annu. ReF. 

PA:rsio!., 60:667-6K7 {1998)). 'There .i" abo cvidenc<;.~ that the channd may include Kir2.s 

sub1mit~, ·rhis da~.;,; ofpota::>.sinrn channels am inhibited b:v immc.tdlulur A'TP a.nd ac.tivat;;;d 

by intracdluiar nudeosidc diphosphate:s. S1teh K,,,-r, chatmcb link !he rnctabolic "tatus (>fthc 

edh tu the plasma mcmbr.:nlc pottn.iial and in thb way play ~~key mk in regtdating cd!ular 

activity, ln most cxchat<:)l:?:-' cdh, K,ur chmmcb arc d(lS(\l 1Indcr 110rmaJ physioklgka! 

conditions and GtXTt wb~n lhe 6;~;ue is m'~tabolically c:ompromised k.g, \'\'hen the 
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(200!} Jl:77-80.L 

·lh ), ... . -:t~~ • . . ' ~ • .· .. ,. ~ ..... ' ~· .... ' " • the 6 m.rougn l.! ' predicted m:~.nsmemnmnc dom~m~~ \.1l'v!Dn-!l) am! t!K hr~r nnc1coildc--

binding f()!d (NBF l) of the SUR.! :';ubunit 

Dia~>:oxirk, \Vhkh is a. nonJ.imctie henzothiHdiazine derivative having the formula 

7 -ehlom-3-methyl-2H--.! ,2, 4-ix:nzothiadhlzine 1. !-dioxide (empirk:<.d forrnultl C ~lhClN lhSJ-

phi:trmaccutical ver;.:;ion ·Of diazoxid.e nsdi1l for admlni~inliion tl.l infanis, children and >'idul.b .. 

Jt is available as a t:ho~:o!a:tc mint navorcd umJ susp;::::nsii>u, >vhkh include;-; 725~··;! akiJhol, 

sotbt~:!L d1o<:cobtc cream flavor, propyknc g!y<::ol, magw~sh;m aJnmim~rn silicate, 

<::arboxymf,:thyk:e1h..tlose sodiu.m, mim fhvot, ~K>di1-m1lx'nzoate, methylpMaben, hydrochloric 
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sttldk:'< and a tabk~t formu1atkm \!mler d;~v<::Jopn:Kn! as ;:m anti--hypc:rtc:n:';[ve, bnt nc:ver 

conm.wrch!ized (~(~C C\-~:ksnick, d ai., ,/ Pharm. Sci. 54:1277-1200 0 965); R(:ddy, et al, 

AAPS Pluwm Sd l~Th 4(4): l-98, 9 (2003); US :P;>.k~nt 6,3(·1 ,795). 

pt~r day <tt 8 or 12 l1<..mr lmcrva!s. _\:lost patk:nts rct~dving diazoxide are dosed tbnx~ times per 

d.ay·. Commerda.l and experin1c:ntal fom!l.dati;)n~ ;)f dia~'nx.kk a.rc: ~~hara1~Kdzc:d by' rapid drug 

wkase f~;!lo"ving ingcstkw \vhh cm:opktkm ufrcbJ.se ln approximatd)' 2 hours. 

Current oral for:mulations of dia::wxid(~ in tlK~rapeutic ww resuH in a range of 

advc:r~e ~ide cfl:cds inch1d!ng dyspq:~csi.a, naUSNi, dianhc~~. tluid n::kntion, edema, rcduc(~d 

rat<:.~~; of<:.~xcretion (lf~o(Hum, ;::hkwidc~, and uric <Kid, hypergl.y;::cmil:c v<>rniting, l:~.bd<wninal 

pain, ikns, i;Khyca.rdia, palpitatkms, and hc;~d<lch~ {s;x~ cu.rr<:~nt fHKkaging !nscrt f~)r the 

Proglyc:cm\ Ond in~atment ><vith diazoxide is usd in Individuals cxpcrkndng scri<n.1:.> 

dbcasc >v!Krc 6~iling to tn:~<H r~:';tlhs in ~ignificant mNbidity and rnorhllity .. The mh·Cl1iC ~ide~ 

effect:-; from ond Hdminl?<tmtkm arc tolerated bccalt$C tlw benefits of tr(:atmcnt ~lW suh~">tantb1. 

T·b~ advcr-~e :<-ide eftb::u> pmfile of mal diazoxide lirnit the ntill!y of the dmg in in~ating ohc~c 

patients at d<.>i><~s wjfh1n !he lHhckd range of 3 to 8 mg/kg per day, 

[0011 I 

h:::<m Zucker rats) bas bc:;;n reporktL Se>:' q:;.. Akmzatkh ct aL (Endocrinology !33:705~712 

( 1993}, Alemzadch et aL Llktabohsm 45:334-341 U 996)), Akn:1z<tdeh et aL (Endocrinology 

l4fU!97-J202 (1999)\ Stanridge et at CFASEH J 14:455~460 (2000)\ Akmzaddl et aL 

Uvkd Sci ~vizmi! 10(3): IW5J-60 (2f.!{)4)\ Akmzadeh ::md T1.mhau~' (Emh}crlno.logy 

l45(l2):3476-34M (2004)\ AiZ<!\'Va et aL (J o{,Plwrma E\v Ther 275( i}; !94-199 (1995)), 

and Surwit et aL (DulocrinolDgy !41 :36.10-3637 (2000}). 

!OUU! The dleci ofdiazoxide in hw:n;w~ ~:vith otx.:sity ot <liabetc:« h<t:> ken f(~ported, S(~C 

qh Wig;:u~d and Blackard (Diai>ete.~- 28{4}:28.7~291 (EY?9); evalllatinn nf dlazoxkk on 

in~n!i.n .l\:X:eptor:,;), Ratznlann et at Om J Ob-eshy 7(5):453A5g { !983); gluco~e klkrance and 

insulin ;:;en;,iitivity in modc:m!dy 6b~s~ patients}, 1'1-Jarugo d aL (BoN St>ec lt Bioi ,\)>a 

53:1860- l f;66 ( !977); tnoderate tkl~'~ di~w.lxizk:: treatment on \V~igh! lnss in obc~e patients), 

Ah::n.nadch c~t at (l Clin E);docr Aictab 83:191 I --19!5 (!99"8); kilN (h.lsc: d!;azoxkk trc:atm~nt 

(n1 \:vtigTH loss ·in Ql,csc hyrx:~rin::;uHnen11c paticn~s\ (Ju1dstrHrtd ~)tat (lJlub(~l<?S (J.r:-~i 

Jletabolism 2&;:4-48-456 (2.002); d!a:t:;)xkk !n ohe,~e type lJ diabetic l1alicnt:"), Ortqvi~i d al. 

(Diabetes Care 27(9):2! 91 .. 4197 (200,1:); beta .. cdl func!k:m m~wmred hy circulating C· 
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peptide in children at dink:al (HlSet (lf't;;'~K~ i diabete:-<\ Bjm1 ct aL (Dht!wres G1re 21 0}:427-

430 0 998); cl1h:t of dbzn><kk e>n re,:;;idmd im•ulin C'\(~Ctetion in <~duh type I di<~-b(%i.< rm-ticrHf>\ 

insulin kvc.h-l. 

:.;yndr<.ln:le~X, ~md re:-n.dting cornplkatinns, that indude h;,,pcriilridernia, hyp<:;;rtcnsion, centn.d 

obesity, hyperin:-;ulincmia and irnpa\red glncose intolerance. /wcorJing: to this rcferenc:c, 

diaz;;.,xide interfl~rcs w1!h patH.:readc iskt t\.mction by <iblating endogenous insulin secr<:;;tinn 

U.S. Patent publk.:atkm no. 200:V0035l06 de:>cribes diazoxkk-containing 

food. 
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SVMl\:lARY OF THE INVENTION 

thdr use (<.lpii~.>mdly in Cf.Hnbinatlon \vith grov.rth honno!K~) for tr<.~at.ment d'variNl!'l di~<:.~a!'l<;;'z; 

and c<:.mditi<m~, hu:~ludil1g Pra.d(~r.\VHh Syndrome (P\'VS\ Smith---fviag<.~nh; sylH.lromc {StvfS), 

and the like. s~!dl l(wnmlation~ are <.:hara<.ckrized ~~~ being bi<.mv~tihble. A K-\TP <.:harmel 

opcn~r as n~:<cd h~.n:in !m;; any one or mGf(~ ofth~ t!Aio>vin.g prop(~rties: (I) OJXning 

SURl.iKir6.2 potae'isium ch~mnd.~<; f2) binding to !he Sl.!H 1 ~.ubw:tit of K"T'' (:hamds; and (3) 

inhibiting ghlcosc induced release of insuli11 f<:)!lmving admini~~tration ofih~ compound in 

>"·i\o. Preferably, KAwdta:nnd <mcnet"So ;trc: K.·>,n·chwmd ope!K~r~ with all i11t\~\~ propert!ei<. 

Kxn'chan:nd op<.:tK~r;-; as de!1ncd abov\~ pn;fcti:l.bly l:urv\~ the structure of cumptmnds of 

Formuh1s 1-VH as set fhrth lx~k"v. 

one: or more KArl' channd op,::ncr(s) (optkmally in combination \vith gm\vth .hormone) h; 

dTh~tive f(x the trcatruent uf~ su!~ject having Pradet--\ViHi Syndrome (P\VS), Srnifh~~-

T\'lagenis. syndrom{~ (S\JS), al>d the like, and is ~)S!X~daUy dh:>.::ii\i(~ for i.ncrcR~!ng the kan 

body mas.'-'. >:d's::.wh ,;u.bjc;::t;;;. Thcrefon~, in. one astx."'C'i offhc pn:~sent invention, tl:wre i:l.!\~ 

pJOvidcd !rl'-"thod:" of illcrc:a;;;ing: thc~ k~an body mai'i~ of a subject having Pradcr-Willi 

Syndmrne (PWSL Smit!J ... Mag(~nh syndrnntc (S?\··1S), ~md the like, said n1etlwd comprising 

Hdrninistering to :>aid suh:\ect for at ka~t 4 •.veeb an dTet:tivc a.mmmt nf a. KAn' dmnnd 

opener (<.lplinmtlly in combination with grmvth horn::tone). 

l'h•, ln some cmbudimcnls, the kan b!)(!.y ma:'~ d:· s;$.id :'ul:~jcct is increased by at least 2(h). In 

some cmbudimcnl~, the lean body mas:;; >A: S~l.!d Yul~jcct is incrcMNl by at least Y>o. In S(>rn<:.~ 

t;;mbodilnent~, the kim b<.>dy m~\SS <.If said sut::,ie<:li:" in~::rcascd by a:t k~tst 4'\,. ln >.ome 

crnbtJdimcnb, the kan b(>dy ma;-<s of t»a.id !'lul~iet:t is increm;cd by at least 5'\). 

\n\'CfHion mdlmds a\~(> n~~duce the hyp>~tphagia of a !'lul:~jec:t In :'om<.~ <:.~tnbodhnem~, the 

hytx~rphag:ia of said ~~.Il~h~~ct is t(~dm::ed by <~i ka~•t HlY(,, hl "ome crnbodinK~trt(;, th~ 

hyperphagia <:.lbaid subjcd i!'l reduc~~d by at h;ast 20l}~. fn lintne emb<.H;lilneHts, ·the 

hyperphagia of wid ~'ul~i<:.:ct is redm::ed by <~i kHt»t 30'};:,, 
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k:an body m;b,;; ufa. SlJbjcct ha:vi.ng Pradct··\ViHi Sy·ndromc iPWS), Sn:lith--.tvhlgcnh. synd.r\mw 

(Siv1S}, and t!K: Hke, <vherdn said St!bjcct i:<' already being trc;lh::d by adminil'tnHi>:m tlK~rct.o of 

an d'f<:~ctivc amount of a KAn' dl<HlJlcl opener, said metlmd c<Jr:trprhin.g co-adminish:~ring !u 

Fonrmla r 

hydrogen, lmvcr <il.kyl., substituted !ower aJkyl, cycloalkyi, s.ubstitukd 

(cydoa1ky-l, amino, and sub~;t.ituhxl arn!no; 
., ''I> 

R·'~ and It' , ·when pn::~s;;:nt, are indcp;;:mkntly s.ck-:ckd fr\H1l the gro1.1p ,:onsisting of 

hydn.Jgi.'?n, and kl\ver alkyl; 

X is a l, 2 or J atom dmin" wherein each atorn is indcpctKktltly sekcted from c~trbon, 

su!fi.n· or nitrogen. and '-"ach atom is optionally substituted ·wi!h halogen, 

hydroxyl, to\vcr alkyl, substituted lo\vcr alkyl, h>\Ver alkoxy. cydoalkyL 
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pre~cnt berween pt<:>itiom' 1 and 2 <.rf Ring A, R2
'' is ab:>(~nt $md OH(: of Rh' and BY' ar(~ a.b~(:nL 

\\'hen a doubk bond is pro~ent between po;,;ition~ 2 and 3 nfRing /\, R2
h is ab1>;:.mt and one <.lf' 

,., h 1 ,., I'> ,___ ·! f' ! 1 r ~, h j ~, P> · 
~~ .. ~ ~.tn{~ K · .. are ~U.1~etn. .n a pre .crrc( ernoot.~u~nent~ ~\.·' an.r ~\. \ arc not arrn.n(.l. h1 another 

preferred embodiment, Ring H doe:,< nol include any heteroatom-:,<, 

Formula n 

:<.u!fur or nitrogen, and each atom i:> <.>ptiomd!y ~-mbstltuted ·with h~dogen, 

hydroxy!, loo,.ver alkyl, :<.uhi>tituted l<.nvcr alkyl, hwver ulkoxy, ..:.:ydmdk:,-'1. 
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prefcrn::d emlKK!hnent R' i;;; lWt amino .. In m:l\)il:wr prderred crnh~>dhw:.:nt, Ring H doe('> not 

indud(: any lwk:roatom::::. 

Fnnrmla. rn 

alkyl, cycloa.!kyl, ~mb!:'iiillkd cydoalkyl, am!th), a11d sub~iitutcd amino; 

st.dJ;:;tituted i.JXy, ::;ub~titutcd !hiol, alkylthio, substituted a1kyhhio, ~:mlfinyl, ;:;uH:SJnyl, 

sub~titutcd ~df!nyl, substituted i>ulfi.myt ::;ubstituted sulfonylamino, l>ltbstitute<:l ~~mino, 

:octb:;!ituted ~tmine, alkylsuH"lnyl, alkyisuH~:myl, alkylsuithuylamino, m1d the like. ln ~~ 

prt:Jerrerl embodiment, R 1 il> not amino. ln arwther preferr<~d embodiment, !ling H does not 

inclltdc an:,.' hctcroatonl.~. 
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Fc;rmula IV 

kl\vcr alkyl; 

tn particular cmbodirncnt~ <.>fFommh lV, R l b a low;;;r alkyl (pret"Cmbly ethyl or 

;ne1hy!); R2a is hydmgen; \lnd R3 and R4 ~m:l each independently halogen. 

lu aJloth<.:.~r e1nbodimi.n1t nf Forrnu!a 1V, R l i~ rncthyt R2a is hydrogen; RJ is 

sek..-::tcd frorn !he group con~b>ting ofhyd.rogcn, halogen, lmver alkyl, ~Rtbtltuted ln\over ~dkyl, 

tbl!ows: 

R 1 is :Kkctcd horn the g:roq> C<.m~;i~Hng: (>f hydn)gcn, );)\VCf alkyl, subMitutd lo<ver 

alkyL cydoalkyl, a.mhK:, and sub~lltutcd lowe!: amhK\ 
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R4 · .. · .. ;!.,,.,.! t' ,. >k, ., .. '< •. ,. • ,;Q<'·;n· ···t?1 .,.j ''{'''·'• !vd·; '" ·j·' , .. , .. i'''l . l.~ stc !tcC-,l;:-t . r,_nn .ut:. ~XtHl( .. ~et\•.l::>.""-n_,~,, ,_, .. ,J} t.r,_!~,,tck . ,_,,, '· g,; •. _<l, t) .\ "l a.d->}. , 

};tlh!>tltukd lower alkyl, amhlo, and ~ubstituted amino; 

ln ~mother embodiment of Formula\/, R l h methvl: R2b is hvdt'\.ll.l:en: H) is ' .. . ... .... .. 

Formula Vl 

klwer alkyl; 

nng; 
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Bu!!\mylamino; 

Forr:nula VH 

Ex. 2002-1287



R(~ ·,, ···)·~-) .... t:..·! t" ,. -{t...:.. ">'. "'<~ ··~-"" -..i •. r~'-in~ ···f~ -~·{ '"(y·:-... , ! ....... d- ··l':...;o -~," :·:<;·'~ ::~"'-~! _ l.~ stc !tcC-,l;:-t . r,_nn .ut:. ~XtHl(_. ~et\ •. l:)_,_,,_n_,~,, ,_, .. ,J} t.r,_!~,,tck . ,_,,, ti~,; •. _<l, ti .\ "l a.d'>}. , 

};llb~tltukd lower alkyl, amhlo, substitu!i::d am:hw, sulfonyl, ilm!twsuln_:•nyl, 

and iittl:fonylamhw, or R6 can cooperate with R l or RS to f!xm an additional 

r~ng; 

h; satumJcd, i:non~.mnsatW:1tied, polytm~aturated or an.H:m-J.tie:; 

'"'·herein the ring t\HTned by the- coop~)r<'lilon of R 1 and R 5, ,._,r R I and g6, orR 5 ~:~.nd 

prdbrably have the $1rutlurc of <n.ty <}fthe c:nmpomid~ of Forrm.tbc I-Vn. (lr more preferably 

Forrnula'.~ 1--VTI ~vhere R' is not Hrnino and llil'>o 'where ring H or its t.xruiv~lk:nl do;~s nol 

' . " . -.. ,. '- - -- l ':. ' ' -· more prekrahly, mw <.lt the z:ornpmmds d. !:'ormuwt ll nr ill \V ~en~ R · ~~~not ammo anu abo 
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stnKtm:e ~~ diai:(;xkk Stn.tctnra! variant:-< ~>r blocquiv;.l.k:m~ of the C(lrH!X•unds of any of 

Formula<:.' J.-VH H.1ch at; d(~rivative~, sah:-<, r~rodn•g~ qr h;,omcr:< ar;~ ah;(l <:omemplakd. Chhct 

~Kxr!>Chann(':\ Of)(':H(~r~ that arl'.~ contemplated for H~c herein indude BPDZ62, BPDZ 73, 

NN4l4, BPDZ 154, 

can be dctcrm!n~d u~ing rat hileN a:,; provided hy fk Tullio, el aL, J. At:..:·d ('hent .. 46:3342-

3353 (2003) or by using lmma11 iskti'i ai'\ provided by Bj6rklund, d al." {)/aberes, 49: l.840-

H\.4g C:WOO). 

!OU50! Provid('d herein arc fiJnrntbtions, sud1 as c<:.mtwlkd rdc<bC pha.r:nJaccuiic~:d 

fbnnuhiiOn$, of KAll' channel <>pcncr~~ and bioqtdvaknts therNf ln one cmbQJim(~ni, tlw 

C>Jnirolkd n:~k~asc~ funrmhiions arc~ fhnrHllat~;:;d for ora.! admini~tnl!inB, Such fnnrmhiion~ 

conhtin in a ~ingk adrninistratkm dnsagr.~ het·wcen Wand 100 tng, beiween 25 <md !00 mg, 

b(!i'.·'-'I:.!Cl! J 00 u.nd 20{) mg, bd\VC<::U 200 and Jf.l() mg, lK~tW(:en Jf){) il.nd 500 rng or be\'1-\'(:Ci'! )(}[! 

and 2000 mg of the K.~ r.t· chmmd openers. ln. r.:crtain embodiments, the dosage of the K-Yli' 

channel opent:~n> contained in a fonnulaJion may be determined b<'L~td on the weight ofiJK: 

pHiknt f<.n· \Vhkh it is !o be adminbtete(t if',, the formnhtion may contain in a single 

adm!nl~trati.on do;:;agz~ be-l'<'>'"N~n O.l-20 mg ofth(~ KA·lt'dmnnd qx:n.er per kg of the patient'~~ 

body 'NZ'~igll.t, i.lr lx~t'-V~~cn 0. l -.{)5 mg of the KAn'dumnd otx~ner per kg ofth\.: pade1r!'s body 

weight; or betvvcen OS·.! mg ofth\~ KAn'cha.rmd OtKl1i~r per kg ;:_~fthc patient's body '""'~igh!; 

o:r bd\\'·(~en l--2 mg of the K'-ll' cha.nnct qwner per kg !.Jf the pa:ticn!'$ body weight, or 

hct''iC(~n 2:--5 mg oftk K..,·n, channel C•penei" P'~r kg of ihc patk-:nfs b•>dy 'vdgk or bdw<:.:en 

5-- l 0 mg of the K,:rp channel opener per kg !Jf' the patient'$ body· \\·'~ighC nr between 1 0--!5 

rug of the KArP ch<tnnd <>pcncr per kg oft!K~ pa:ticni '"' twdy 'vcight, or hel:\.>,'e~n ! S--20 mg of 

ihc K.'>rP channel <:>penn pz;r kg d'the patient'~ body weight 

(005l! i\1~<:> provided lK.<reiu arc controlled relea:<.e pl:w:tn1accutical fornmlation~ 

c.ont<.tining K<llT duumd opener~. obtaind h:y at kast one of the follm.ving: (H) particle i'lize 

reduction .tnvo.hting C·Ontn:'d.nuth.H\ ~pr~~y d~)<in.g~ or othc:r rnicrt>n.lsing ~t~chniqliC5~. (1>} tt~c of a 

pharmaccutka! ~;alt ofth(: KAH' channc:! opcna, (c) u§t~ of an iNl exchange: r;;~s!rt, (d} u$e uf 

inclu:o;:ion complexes, for cx~tmpk cyclodcxtdn, (c) compac1km of!h~~ K,,,Tcharmd Gpcner 

'vlth a solubiHzing ~tgcn1 lnctud!ng a k)'<V viscosity hypromdlosc:, b'v viSC>)Shy 

nK:tykdluJusc or simHady fu.nct!~)ning excipkn! or CC>!l1b\mr!io:ns ilKrc:oC (f) <hSC>datlng the 

K'I.TF channel opener \vlth n ~ah prk>r w fon:nula.tkm, (g) u$c: of •~- sulid d\::;pc:t">km of the K,,vn' 
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;::hann<.:l 01K~lK~r, (h) us<.: uf a. ~c:lfc~rnubifying :-<ystem., (i) addition of OlK or nwre ~urf<Ktan!s to 

the f(.rrmulation, CD US!::"c of mnwpartlcles, <i.)f (k) (:ombinatkms of thtt'c: <lppn)\ldlCS, 

containing K,:;_rp duuwd op(:ners which indud~~ at k~tst one compor~;~ut tb<tt sub~i~mtially 

inhibit;,; r~k~l"(; of the Kxn· cbmnd activatr>r frmn the forn:mhttion umit afl(;r gastrk: tnm:,;it, 

A;,; w:;ed herein, '\ltbst<mtiaHy inhibit~>'' rnem1~; kss tbm l51;c:;~ n.:ka"e, more pref(;rably at kas! 

Jess t!mn HY;.-;~ rekasc. or moro:: preferably at least less than S'-).;, rekasc of !he dmg from the 

kwmuiat!on during gastr!e !:r-.:msport Rdea~e Ciltl lx~ m(~as.ured in ~l standard USP ba.'<(~.d Jn .. 

vitro gastric db,;olutlon a~:-;ay !n a c;±Hbti:t!<:~d disSA)lution apparatus (sec, for example, U.S. 

Pharn:Hl(opda, Ch:tptcr 7ll (2005.\). 

which iw~Jmk ut ka.:'it orH~ Ci.nnpono::nt that snb::;tanti<.dly inhibits rdca~c nf the KAn' .::hannd 

opener fl-om the formub.tion until after ga$trk tmnsit SuhstantiHl inhibition of dmg n;;lcm:;e 

during ga;,;trk tramit is achieved by inclusion of a component in the fornmlation ::>elected 

fn:m:1 th(~ gro1:tp consisting of: fa) a r-.H. sensitive polymer or co"lXil}'mcr ~lpplkd as a 

conlpression C<iHting on a tablet, (b} a pH ~cnsiiive po1ymcr or co--polymer applied a::; a thin 

Hlm on a tabkt (c) a pH scnsiti'>·c polyrner or co--polymer applied as a thill nlm to m1 

~~ncap~uJation sy~t\:m1, (d) a pH sclBitivc polymt~r or co--polymer applied to oiCaJhulatcd 

coating on a tabkt, (f) a notH'<queous--solubk polymer or co·tXllymer applied as a thin film zm 

a tabki, (g) a non--aqutOU$ soluble polymer applied H$ a thin mm to an tncapsulatkm ~ystcm,. 

fh) a JWn-aqu<:ou~ s,J1uble ptdymcr ~pplkd to micropM!idc::;,. (i) incorponH!\m oflh>~ 

fbnnuhii(m in an nsnmtk pump system, (j) u:;cc i.if~y~!>;nw controlled by· ion cxdtMlgC rc::;im;, 

and (k) cz>nlbimtlion:'. of t!Ks~ apprmtches, wh<:.:rein !he pH sen~itive polymer or cn--p<1lymer b 

rce:-;istant to dcgrathtion under acid conditions. 

~;hmmd opz~ners, wherein the~ n}rnm!ad.on !ncludts at kai'it ow;: cornpi.H1(~nt ihitt contribut(~:-> w 

~m~!~dned rek<l'<l~ of a Kxn'chmmd opc:ncr ~.n.-w a pcrli>d of2·4 hours fi:~ll;:>~ving 

;tdmlnis.tnttion, or over a period of4--X hmu~" follO\'I''iltg administration, or ove-r a pcri<:>d of 

mor(; t!:um 8--2.4 hours folklwing administration, Thes<: li:mnuhiions arc dHmict;~:rizc:d in 

h<tving on~ t>f tlK: fblhw .. ·lng compi.mC!)tS: (a);± pH :-;ell'< hive polynlcrk co;tting, (b) a hydrogel 

coating, ic) ~t fUm cwulng that ~~oMroJs the Htic: ,Jf difi\ts.ion of the drug from a ~~o;±ic:d rH>:l.:trix, 
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(d) an cmdabk matrix Cha;t control:" nne of dwg rele~~~e, (e) polymer (\>ated p;.:Jlet><, granule:" 

o-r mkn)pariick~ of dn!g which ;;:an l)e further <::neap~ dated qr (:o.mpr(~$$;,)d into :~ t<~.blet, ( n an 

c·snwtk pump ~ystem CfJnta.hting the drug, {gJ a compre%ion coated tablet kwm <:.d'the drug, 

or (hi combin<nion~ of the:<e ~tppr(.Jache:'>. 

exrm;,;nre to an aqueous c.nvironmenl, begins H prnce~S of disintegration \Vhich facilitates the 

rckHsc ofdrng frm:n the matrix. ·rhc .mk ofrekm;'~ of drug from !he !a.bkt is controHcd both 

by the solubility of th(~ drug and the nrt>: of d!sintegrHtion of il:w rmrtdx. 

pharrnacetrt!ca!l:y active age1Hs (tY!her than KYn' channel openec~) u:'efu1 fot the treatment of a 

condition selectc.J frotn the gr~Ju.p C(H1Si\ting of obesity·.~ pr~diabete~~ di<d:~otO$~ hypcrt(~nsion=­

l.:kprcssion, elevated chok~tcr<.l1, Huid retention, other obesity associated cornorbiditk:<, 

IsdJ:;;nlic and reperl\mion injmy, epilepsy, ~chizophrenh, rmmk or other p:"ychotk; di:<.ease~. 

channel opener \Vix~rdn administration wan obe;,>e, OV(~f'<vdghi or obesity przme iudividmd 

results in at ka~t one ofthz~ l\llk•"ving: {a) inhibilion of fbting insulin S(~Crdion (b) inhibition 

of ;,;tinrulakd insnhn :,;~x:rctk•n, (c) '~kva.lion of energy cxpcnditun~, (d) dcvation o:fbcilt 

ox1dation of fat, (c) inhibition ofh)·p~)rpha.gia for a.txmt 24 hour:::, <)r (f) incw~se in k<$l:l body 

!ndividwll n:~sults in at kast one <.lfthe f<Jlh)\iving: (a) inhihitiNl of fasting in:»ulin stx:rctinn 

{b) inhibition of glw.:o:>c~ stimulated in,;ulin :>c'cretion, (c) elevation of enc~rgy expenditure', {d .l 

elev:rtkm of beta oxidatkm (>ffat, (e) inhihitkm ofhyperphHgh~ thr abnm 18 hour;,;, or(!) 

im:.:rea.se in kan body m<t:,;~. 

chmmel opener whkh upon administrarkm to an ohe:-<e, ovcnvdght C>r \:>beshy prone 

indivkhwJ results in ;tt !NtSt one of the f(ilJO\ving: (a) inhibition of fasting itlSHlin stx:rctkm 

(b) inhibition of gh.tCOS(~ stim.ulaicd Insulin sc~crciion, (C) clcvatkn1 d. >)lK:rgy expenditure:, (d) 

elevation (!ftxta oxidntkm of li.tt, (c) inhibhi<:.m ofhyperphagh1 thr abrmt 24 homs, M lO 
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contro!kd rc!ca~-;:; pbannaccmicaJ ft.>rmubtion of a K.o,:T ckmnd opener, optionally in 

combination with growth honlH>ne, 1n <.t preferred embodiment, adminh!ration ii> no tnore 

pretbmbly bchvcen 50 and l BO rng, ln cettain embodiment:-<, the obe;;;e !ndividl,tal h:t<; a. body 

'''1','-"- l"+"' <,-cm>t;w ·ij"l''l 1r! 'K' r.<i'l'l~: t\l' ,_,,.,,,,,,.,,. tll'''" -~ '~ }n>/l''l} nt· n·t···':l'''"' ij·l:ltd.{l kr.<it'"l:.: 'll' .~.:i .... ~ ......... ~o:.\,.'1-;;,~}-... .:;:::-.,):'-{<:.'i...,.~ <._~..;:.:i:_ ·~.·., ... ~.~'~- ·~ v·..;::, ..._ .. ~t .... ~ ·- .. ,~~ ........ '~"~·- ~ ~"·· tt.·V"-·'-o;..:~ {_ ....... _·...- ..• _ :($-'·o:. -~'. 
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kmnulation nf a K;,TP (:hannd np(Cner, optionally in combin<>tioH \v-iih gr<Wilh horrmme. ln a 

pref~nt.'d embodhnent, admini.stn~Uon h< no more than t~.-vo timeli per 24 hour~, or once p<:.~r 24 

hours .. ln certain embodin:lii:nts, lfK~ individual has a body rtHl~l> index gn:akr than 20 kgim~. 

or greater than 25 kgin12
, or gn:-:ater than 30 kgin/, i:>r greater ihan 35 .kgin:?, or greater than 

~~ ·"'1. ... 

40 kgim'·, or gre<.tkr dmn 50 kgirn", or greater than 60 kginr' at the time lJw n1elhod 

or once per 24 hours. In cert~lin cmhodintents, the individual ha;; a body mass index gre<ncr 

than 20 kg:im'', ;::w greater than 25 kg/m?, or gre<ttcr fruw 30 kg.in/, or gr<:.-:ater than J5 kg/m~, or 

greater !han 40 kgin/, or grcutcr than 50 kg/rn?, or greater than 60 kgi1n' at i'l-u~ lime the 

how·li. 

StiU fhrther pn>vided b a tnethod of ddaying nr preventing the transition tn 

~;hmmd opz~n{~f or eontro!kd rd>~a~;;: pham1ac>:.-:ut.!cal f~.)nnuhtion of a K _.,:n• ch<mnd opcn~:r, 

optkma!ly in combination \Vith gr<..i\'Vth horrn<:.m>~. l:n a prd(:rrcd >~mbodinwnt., administration 
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(!pcnc:r or <-:.nntroUcd :n::-ck:a~K~ pharn1:'!C~(:u:tka.l fon:nuhttkm c>f a KArP dumnd WK~m:r, optkmaHy 

in (:ombinutkm w·hh gn~nvth hotnKmc. In a prd'<::tTNi embodiment, administration i:<: no rnore 

than t>V\1 6rnc:<. per 24lwurs, or ort~::c J.K"r 24 houn•. 

individual compri~ing adrnini~tering an (~fkctivc ammm.t of a KwF channel r>pener or 

controlled release phannaceutic.al fomH<htkm of a Kxrp channel opener, optionally in 

combination '\.Vith gnnvth hom1onc, Jn a preferred <;:,mbodimcnt administration ls no rnorc 

tha:n ·tv/·iU thncs -p<~r 24 hours~ ~Jr ;Jn~Ge per :24 h(ftH~. 

diabetes !n ::m indiv!dua1 C<Jtnprbing a.dmini:-;kring an effcc:tive ~tnK>unt of ~t K_.,.·n,ch;:umd 

OJK:tKT or CO!Hfo1kd rdC<lsC plmrma(\)1..ttic~d f()rmubtion Qf~l K..Yn' channel opener, nptionaUy 

in cornbination o,vith grVINth hnnnon\.:. In a pro;:!'brred \.:rnbndirnent, admini::;tratkm h; no more 

than t\VO times per 24 hom::>, or once per 24 hour::;, 

[M72! AJso provided is a method to preve11t m treat \VdglH gain, impaired ghJCO:'i\.: 

tokran•x~ or dyslipldcmi~1 as:~ociatcd \'i··ith the u;,;e of anti .. psychotk~ to tl\:<'l.t patkuts 

compri:~ing fh~~ co .. admi.nbtra.t1on of an cfl:ccth\~ arnm.mi o.f a K sn' c hmmel ope<Kr or 

o.nl.in.ll kd release pharmaceutical fbrrnulatkm of a KAJP chmmd fYJKncr, optiom~lly irt 

comblnatkm •vith gn}>.·vth horm<.:mc. In H prdecred. emb<)diment, admini~Wr:tiion is no nK!l'C 

than t\vt~ ti:nk~S per 2·4 hou:r:::..~ or oncz: per 24 .hzn.tr~~ 

Sy·ndr<.notK~ patient, in <i Smith···l\.-lagcnis syiHlromc p~nicni, in a Fmdich'!>i Syndrome p<ltlcnt, 

!n a Cohen Syndmrnc pHtkut, in a. Summit Syndrome patient, in <w Al~trom Syndron1e 

patient, in a Ho!j"-'son Syndrmnc putknt or in a Bardet··Bkdl SyndrcmK~ patiem cnrnprbing 

the adrninistnltixm of a.n eftb:.!ive anl<JWli of a K .. ~·n· dl<~nnel op\.:ner (optionally in 

c.omhinatit•n with gnNith lH:>nilone) or a t::ontwlkd release pharm~K'eutk:al fonnubtion of <1 

K.,T~' channd opener (optionally in combination \Vith gnwvth horrnonc). ln a prdcrn;:,d 

~~tnbod\nK~nt, ~tdm!nbtmtkm is no more than t.\VO tirncl:; per 24 hours, or one(~ pc:r 24 hours. 

!OiJ74! Sti.H further provkkd !s a m;~thtx~ to treat o!:Kxity •:>r elevated iriglyccrides in a 

patkmt sHfkrh\g hyJx:rlipOfH\)ic:inemh'l: t;.'p(: 1, type H, rypc JU or type JV comprh;ing 

adrninistedng an d'kcti.ve an:.oum of a Ksn' dmnnd (>pen<)! or C(mtn)1kd rdc:ase 

pharrnaceutkal t1~a·mu1a\ion ()fa KArl' eh;'l:UlK~l Of.K~ner, optkmany in combination 'vith gro;,:vth 
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administration of ~t K_,,Tl' dumn;;;l op~ner in l1K~ tt\~a:tme.m of dis~~~scs of a subjc<::t af:.bi~v~:.~d b_y 

<my of !he following: (~l) ll~e of a dosage f.mn that on admini:,;tnttion redu<.x~s C,m,; relative to 

the eunent Prog1ycem oral Hbpenskm or cap~;uk pro<.hK~t~ in order to reduce the incidence of 

subther<tpeutic !cvds and in a stqw,·L:>t~ m.::mn..::r inerea:-<ing dose daily· w1i:i1 the therapettt!c 

dose is ad~ icv(~d ,,,,..here in t!w numhct of st qh i:-< 2 to 10 to r\\lnce the inc itknce of ~tdv<.%C 

skk c!'kct:--. that O<:cur transiently ;o::i ihc !nitiati<m d. trea:trnent, (d) use <.)fthc bwc~t dTcctiv<.~ 

effix:t:-; that are do:-;e dependent, or (e) optimizing the timing of administnttion of dose \Vilhin 

Furth.~~r provided b a HH~thod of preventing \'<'dght gain, dyslipidcn:da or impaired 

combination V-'ith gn.nvth hon:none. 

Syndrome, (b) Frodicll'~ :::yndrome, (c) c:ohcn symlron.lc, (d} Surnmit Syndn.H1K\ (e) 
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condition. 

Other phannacentica! active ~tgenl:'i that can be combined ,,.·ith K,,:w c.lmnnd openers to treat 

obei->i!y i.ll' tn nnintain \vdght h;~ in an obesity prmu~ inJ!vidmtl im::ludt\ hut are Wlt lirnhcd 

to: ~ibtHraminc, orH:>ta.t, phemcrmine, rillKHHthunt, a diuretic, an anticpikptk, or other 

to bwc.r blood prcs:>W't\ a.n ant!--inf1m:nnwtmy dtug lll:u tl' ni.>t a. C(iX··2 inhibi!<n·, a dntg t.lm!: i~ 

an a.ntidq)r<::i'.:;anl, a drug used io treat urimtry incontinew,:;e, or od:Bx drug nmtindy u:<.cd to 

tre<H disease nmditkrns the incidence of 'vhk:h i:<- elevated in ovcrw<dghl or obes~;: p~ttients as 

compur<~d to normal weight individmds indttding. but not limited to, dmg.~, to tre~rt 
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indk:Mc~ ih<~:t tlK~ matcriah (lr <"l:tl:\i)Unt ofmaterhlli:" ctl'.xthtc tn prevent, a!h~viate, (lr 

amdi<)tate OiK~ (H' more ~;y·mptom:'i of·~ dbea::-c or medkal condition.. an.<Jior l1J prc>lung: the 

[OlHU! The term ')~lhanmtceutkally ~H.:~x~ptabk" indicat(~:i that iJK~ izknt!ficd n:tatcrial doe;;; 

not have properties !hat would cau:c.e a rcw;;(>nably prudent medical practitioner!>::> avoid 

<Hlmini.~tration of !he matc:dal to a patknt !aki11g i11to com>ideratkm the disease or c;;:md:iJion.~ 

!u be t:t·c~atcd and Hw rcsp~divc mmc of administran;)n. For cxampk, it is c~mmwnl.y 

n::oqJ_tirc~d. that ,;uch a. nw1~:.~r!a.l bc~ <:.SiH:Cnt!~~H~,..- stctik, (:.g., fbr iqjcc!ibk:". 

adn:•inistnu:ion to an in!en(kd animal sut~kct kH· thcrapcuti'~ puqK>sc:-,; cxcmpb:ry 

fbrmuhHion:.> cwltatn at h~a~->t (>nC plmrmtK:eutkally active cortlponnd and at k:ast nn"-' 

plHlnnaceutka!!y a(.cceptabk cm-rkr or excipient. Other ternl~ H~ used herein are defined 

bdow, 

ac·tit.rily at c<.:li receptors nort11aJly stin:n~d;:tk.~d b}·- naturaHy- occu:rring substances~ tdgg<.~ring. a 

biochemk;'!.l respon:>·C. A .. n ag;oni~f of a receptor can ;ll3u be con3hkred an acHvator of Hw 

r<:C(~pwr. 

[00~!{.} 

[MM'! 

that regulates ihe metabolism of lipid& and glm::o,o;c. ,,\d!pont::ctin infhH~nces th>~ body's 

re~>ponse to insulin. AdipotHx~tln ;'!.!$() h;"l:t; an!i-inth:tn~!ln>i!or}i ,~ffl:.:ct:-; un th(: c:dl& lining th(: 
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particular ph~HT!mC>~Uiieal (:on:tpo1'>iti<:.m; td<::rs to any k:-<$0n1ng, v_..-b(:(Jwr perrntllK:ni or 

tcmpm·ary, hwing or n-<Ul:';it::nt that can be attributed to or U$-1'\~x:kttcd >.:vith <ld.tnini,:,lration of 

atom. 

Bariatrk Surgery·: a n.mg:c of surgkal prm::cdmes which arc <Jc:-;igncd to aid in tlH~ 

that 1$ released frm:n the dn•g pn>dm:~t ~md lx.·comcs a<.\lihhk in tht' body at tllt' intended :-<ite 

of drug action. Tlw HnKJwl! or extent of drug n:-ka:.:;ed can be establi:.:;hed by the 

plwrmacnklneti<>pan.nncters, such <IS the area under the blood or pla:.>ma drug iXmcentra:tion­

tin:m Cl<rvc (A.UC) and the peak blood or ph1-"ma nmcmrtrHtkm (C: ,.,,l,j of the drug. 

when there i:-; no s!gn!ncam difference in th;:; rate Hnd ;:;xtent to which lb_:, active sub:,ta.ncc 

bce>:)n1cs avaHabk at the lihe of drug action >vh;:;n admhli:-;tercd at the same molar dot>;:; under 

l<limHar conditions. "Fommladon'' in thi;,; dd1nition may include fhe free bas;:; of the active 

sub,.;tant>:t: or dif!brent salts of the actlv~~ ~ubstancc. Bioequi'<-'ak;K~e may !x~ denJml:.;irated 

through s(~</cral in vlv>> ;ind ln vih\) methods. These metlKKb, h\ dc:scc:nding ordc~r C•f 

prcft::r(mCI\ iududc phanrHKC>kineti<:;, ph;innacodynamk, ;::!inka! attd in \·itn> studie~,, In 

pmticular, bioequh·aknce i~' dcmmwtr;~k:d using pharrnacokinetic mea:;;urcs such as ib:: a.r<i:'a 
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~mdcr th<:; blood <:)r pla~mw. dmg c<.mccntnHiorHirw:.~ >::mve ii\UC) and tlH~ peak bkl\:!d or 

plasma cmK~entratkm (Cma:<} of the drug, using (~tMi:-<!k:al <.:rl!cria. 

·whh the in(ake <.lfJiJod and tob;:1cco dependency. Bhx:king th:;; <.:annabiH<.Jid n.:-ceplor m<ty 

r~ducc d;;;pendenc~ on tobacco and the <.:raving for t~·md. 

[lJOHJ.O! Combination: :refers to any a:;;~ociation bet\.vecn or among i\vo or more items. 

·rnc comhinatkm can be t\'vo or mor;:; ~i'.~paratc ltem::;;,. such as two composition~ or two 

eolkctions. 11: can he a mixture th(~rco( :;;uch i:JS a. single mixtut\~ <.:>fthe t<.v;> w- more item;,;, o.r 

any- ·vHriat!m1 tb<:.~rcuf 

Compr~s;,;ion tabkt: Tablet :G_;nned by the exertion ofpre:o;sur~ to a volume of 

Daily do:"age: the Wt<ll <Hnmmt of a drug tHken in a 24 hom JWriod •-vhethcr tahn 

Wi1 tl-lil Dlaxnxide: 7-dl1nro<~~nwth:-,tl~2-H- 1 ,2,4-bcnxothiadhizin(: l, 1 dioxide with lk 

empirical forn1uh! C>l-hC!N:cf\•S and a molt.'C!llar \\'eight <.>f 23(\ 'j'_ 

jOH l07! Encapsn1adon sy:o;i~m: a strw:;tuml f~atur;:; that cm1iah:1s drug \Viihin such as a 

phan1>accu!ica.i cap~ulc. />, gd into \Vhkh drug iii incorporated also is con:;:,idcrcd an 

encap~u!atio:n system. 

admlnblration to a subject prod\!c(:$ an ;x)IH~J dk-ct to·~- dd!n(~d <nno'ttnt \)f lh(~ nou­

~k~rh--atized drug, 
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Clhdant .An inactive component of a pharmw;;eutical fonnulation that pre<-'cnts 

{0(!1 1!1 

honnonc ihat $timul>iie~ gn)>vih, cdi rcpn:H:ludion and rcgenerat.km i.n humans Hnd other 

anin:Hl.l:,;, Hi:-; a !ypc of 1nhugcn 'Nhi.ch is $JX~cific ~)nly to certain kind;;, of eel h. Gnwtth 

h<n~nwnc hi H 19l ~aruino add, ;;,ingic--<:ha!n pulypcptkk tha.i t$ synthc$:iz<::~d, :-;tnred, and 

S(:cn::kd by somatNropic cd!s within th<::: latent! wings nf th<::: ~wterior pitoilmy gl<llKL GH !Sa 

srn::ss 1H}nrmn(.: that ra.iscs the com:;cntr:a!ion of gluc<Jse and frc;;; faity a.ckls. H uho ;:;tin:mkltes 

pmd~.tetion <.lf lGF-l. 

fh.•m hyperinsulinism, ~~XCC$~i\.'(~ S(X:tdi<:.•n of insulin by the pancn:-atk i"kN. 

Hypcrinsulin(~mia may bz~ th(~ res111t of a varkcty of czn1ditkms, such a'i Gbc::;ity and pregmm.cy. 

!0Ul151 Hypcr!ipidernia; A. general t<:;nn for d1::Vi\kd c<mceniratkms of m1;t \)!'all \>f !hi:' 

lipids h1 the pla;.;;ma, ~.;uch a~.; chok~skrol, ttiglyccride:-; and lipnpf(iteins. 

{001 !(!! Hyperphagia: Jnge~tion of a greater than optir:md quantity of food. 

In the <nannl1tctme of~~ phannac:;;uticai cnrnpositkm. Ingn.Aient c~m rd'(.:r to an <.tdive 

ingredient (Hn agent) or to other matcrial!i h1 the composhion.s. Ingredients can indndc \Vater 

lCd·'l gene. KlF·-1 ls a ho:rmon(: s:in1lh.r in nwkcnbr t.;trw:.:twe to in~nli:n. h play:;; a.n 

in:lportant roh:: in chik!ho<;d gnw,.-th *Hld contiml<:S to have att<~-bdk efnx;t>; in adnh~~- lGF--l 
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to ob~tmctiun of the 11rtcria! blood ~upply or inatkqua!;:: blood flow l•~<ding to hypoxia in the 

indude a label fH' 'labels. in:-;truction~ and/or r(:agcnt~ for usc with the combhm.ti011. 

K·c!if}··ing ;;ubunit Gfth\~ Kt\TP chann;::L Typically cxbting as Kir6.x and infn-.xpKntly tts 

Kir2.x :~ub~IX~ics. 

{l}(ll24! 

cakulatcz! by :-;ubtracting bndy flit wdghi fr(;m Wl<d body ·;,veight totallKHJy \V~ight i:c; k<m 

ph;$ fat In (~qm!lions: 

Lean Body ~vla~~ll equal~ B(>d~i Weight minn" Body .FM (l .. BT\1 ''0 B\V ·-- BF) 

Le~m Body !'vbss plus Body Fat t.'quab fktdy \Vdght (LBiVi + BF "' BW) 

The pewent<(ge oftou~l body nl%~ that ii:i k~m is ui:iuuHy 1wt quoted ... it \\·oukl typicaHy be 

60---90'}(). Instt{~d. !he body fat pen.x~.nt<~gc, which i~ the cornpkmcnt, is I.XlHlf.'H.J!ed,. and is 

ty-picaUy 10----4{)1!..-;~. Tlw Leun body mw;.~ (LBl'-ii) b<(S been described m; an inzkx superior to 

\otal body weight for prescribing proper kvds of medications and i{H· ai:i~cssing metabolic 

disorder!>\, as body fat is kii~ relevant for metabolisnL 
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Lcptin: flrod~tct (16 kD) of the qb (nb~~$hy) !ocu:;. H!::, found in pla:-<n:m of 

d~pendent on th~ ~lction of m.ultipk di:,;tinct ;;:,tn:ym.cs and traiu<port moh:x:uks. 

Lipoiy!-li~: T.hc breakdown of tat by the coordinated <tciinn of nmltiplc enzymes. 

hpoprokins, and diacy1glyccro!s. 

Lubrkant: A.n inacdve component of a pharmaceutical f<:.wmublion that pr<.>vkks 

[U01JJ! 

conditions. 

ofthc brmuhtkm. 
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height but ;,vJm t1llls to meN !:lK~ ;::ritcri~ .kll· ;;:hl,'isific;:dion at~ obl:.~~c. rn h.l)HU>tl:'i using Bndy 

\-I·l'-'i 1'"\'t''X {l •. {rin1.:!\ ~Pi l"'V'""'"'"l'"'il' ·l"'~ivl''"lH<lll"'l'- 'l f.~l\,.·fllY'i.<V'"~.,, ?'\ ·:tl"1 VI ~- -,.~·;,._ ~t.t."-''''v···· \r:;.~, "-' _,•. (, ' 'v·.t •·or.,..'-.:;:::,-"--<. ~.tl'··,J. '""·"' ~·-'-{,.,;. :t. ~ • L ...,. -~ v-.... .\..: ..... ~..,.._·.., ~'~., ..._, 

\\ihcrehy thcs~ tmdcrgo beta oxidation and thioclastic deavage, \'iiith th;:: forn::.ation of a<.x~tyl­

coc.n::::ym.c A; !he major path\\'ay of fatty ~wid catah.>li.:,;rn in llving ti:,;:,;uc. 

diminatkm of the drug; in the body·. 

{00143! 
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hytxW>nia arc tllrivert;al in P\"\tS <md pre,<;::;nt thmugl:K>lr! lik (Brambilla i\m J C!in Nutr 

65(5): 1369--1374 (! 99Ti, Uorel-lin<::ra~> Im J Otx~$ 37:1198-1203 (20!3)) tvtcnt;;l retardation 

adttlthood (fviiller 2Qli, :o;upra.). 'The va::;i majority nfbody fat in PV·lS is ::mbcutancou~ 

(BrambiHa. 1997, ~,:npra; Sode-Cm·b<.m, Gro\vth hormone and tGF re::;em<.:h 20: !79-184 

(20l 0), Bcdogn! J Endocrinot 1nw~t D01 lO.l 007/s,#l6l 8-015-0266-y {.20 lS)}. Oix:o;ity h 

example, Sotk~-Cadson et aL (2:010), );Upra, evaluated 46 adult PWS patient~, 2:5 <von1en and 

2! men. The avcrug;z~ Hfv11 in the::;c <ldu!t P\VS patient" wa" 27.2 kgin/ Thu~, on a.vcmg~~, 

21(4):269-276 (20 ll) studied a P'-;pulation ()f 109 ehrldrcn w·!th P\VS.. They t!Jiind fhat 54'l.·{; 

·were tmtdas3ificd ax obese by- th.;: be:'<t metric:. Thus, both in adult:-; and in chikkcn w·ith 

arc nnt lJpon the on~ tot of h)'pcq1hagia, P\VS paiknts •vill <.::ai m fi.!Od in t1H~ line of sight, 

get 1~p at night to c;:rt, dig through the: trash fm· fi>o<L s,t~)al f<:iod., c;>nsunx) ft\iZCll. ti>od, tX)t 

:tl::H>d,, sp-i:>!kd Rmd <md CV()n c:onsume n>:m·f<.Kid hems (t-.·1ilkr 2011, supra;. Tlwy will h~X\)n1~) 

ang1:Y or il:H\»v l:al1irurns if<.knkd food. A.t. this ~tagc: and thercafkr t1m.mghoui life, ac:cc:-;s to 
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k>(Xi is ~trictly limited, \vlth ~::abitK:b and rd'i:ig(:rator~ being klc.kd, To limit hxxl rdaJ;:cd 

M><kiy, mea! dnH:cs ;~ud meal C(lnlpt>Sitkm are sttktly reginK:nk:d, 

aU agee:; (Ca:l~idy Oen;;:t ~·kd 14{1): l0-26 (2fH2iJ, 1.vith t!K: a.v:;;n~ge age at deMh being ~~bout 

29 )'Cm~~ (P\\'SUSA nloli>Jlity datab<tw, n'"48S), ln contw:it, being obe~<c, but not morbidl.)i 

obe~e ha~ little impact on life expt~tancy (/\non {20ll} N<ttinmd Re$cardl (\nmdl Panel on 

Undcrc>;tandlng .Oivergcnt Trcm!s in Longc\'lly h1 High·lncnme Countric:<.: Crilnn:Hm~, Gd, 

Pl\\'>ton, SH, Cohen, B, editor~. Natkmal Acftdcmics Press) 

gc!Jeral populalion, lJbc~K' ;,::cntrols ot p~dlcnt-, with ~hnihr imclkctual di:<<lbilitk::;, .Builct et 

aL Am J l\Jed c;,:m .A !43/i(5):449-459 CWO?)) C(ll1lp<lr(:d th<:.: <:.:ncrgy cxpi;>nditur\: >lncl tt>tal 

'W>Hk of a group of 48 P\\'S patkntii with a group of 24 ob~st' cnntrnh, Compared w !h;;;­

cnntrol:\ P\VS pati~nts ln1d significantly lkCrea.sed total energy l'.:<.p;;;-nditure (~20'\~.l, re~ting 

encrg_y expenditure(- J t?;.(,) and mechanical work (-35').~))- ;.\fter aJju;:;ting i\w group 

difference::: in kan body r:mt::::::;, Hw difference remained ~;;ignifk:Hlll fbr me(:hanil:.:aJ work-

the <Wthort'i B}~~a~;urcd ha.\a! n.1ctabohc rate (B.MR), average daily mctabo1ic rate (,:\DtvlR), 

adh··ity indttccd cnerg_y (~:>qx~nd.itme (AE.E\ <ttld AD\-lRiB!VtR (PA.L) in a g:nJ1xp ofP\VS 

patic.nt:,; and matched o.mtrub, .ADM.R, AEE and .P.Al .. were sign.iikamly lowc~r (P <.' 0.0 l) in 
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compound. Typically, tlw prndrug is lnacth··(:, or k"'s ;:;cth'c lha.n the adive cm-rtpound, but 

m.ay provid\~ advantageou:>: h~wdhng. adminb.tration, or ll:lt~tabol\1:: pwp;~nies. For (::>;ample. 

some J.mxlrug~ arc e~tcrs of Lhc active cornpou.nd; during ntNa.b<Jlyslt;, the >~';({:r grm.tp is 

cie~tved to yi(~ld the active. drug~ i\J~(j~ ~{Jnl~ _prodrug~ a:r{~ acth-'ated eu:~~yrnat1caHy i<} y·h::~ld d)(: 

activ\: !.:::ompo1Wd, or a !.:::ompound "vhid1, ltpon futthtr chenl:ical reaction, yidd~ the active 

c.ornpound. 

pharrnaccutk.:a.Uy acccptabk formubtkHl C>f a drug fur 7 <.)r more days. Typic;±Hy, pn>kmgcd 

<H:h:nini:.;tratiun is ±brat leas\ i\v() weeks, prc:knib!y M kast >:lnC month, and C'icn more 

preferably at kast t;vo nwnths d.(~. <lt ka.'\t 8 o.vcc.b). 

adminis:tnttion may release suh;:,m.ntiaU_y a.ll of ihc drug active th1m Hw tbrmuhtion within H.l 

!{.lrmulaiion of pharmac~~utical product that, upon a.dminhtratkm to a.uin:1ak:;, provide~; for 

rckas(~ ofth~~ active pharmaceutical 0\'i':l' an extended period of tim<: thtm provided by 

n.immlations C>fthc SMk pham1a.C~)utkai activ~) that r<:su.lt i.n rap1d uptake, Simi.!ar term~ <U<:~ 

extz:nded-n:~k~a:>:z~, prolong~xl--rd~~as~\ and sknv--rclca.s(\ Jn aH cases, the preparation, by 

d~~·t1nith~H1~ .ha~ ;'i r~~duced ntte of rclea.,-.;c ol' acti-v{~ ;;ub~tan.ce~ 

rck<i~e- produos are nK>di6ed~re1ease, btll ~~re nm cxtended~rdt'il.S(\ They b:ivoh'e ihc rdeasc 

of dbcrete arnmm!(s .l of d:n.tg s<:Jm(: til:ne .::1fkT drug <tdministration, c .. g. ent<::~rk-c.oated 

pHJdu<.:ts, and exhibi< H la.g \in10 during \.vhich little or no ab;:,orp!ion occmi>. 

Rdca,;c fonnuiation (contmlkd), (or ''conlrolkd rdeasc t\xmulation"}: A 

kmnuiatkil.1 uf phan:nac(:ntka! pmdnc:i iha1 n1ay indud<: boih deh_y of rdc:a:>c ~_rf 

pharmaccutka.! active upon administration and control ofrckm;,.;:: i:n ihe lnlumc:r described for 

Salt the ncutm.!, basic or add c:ompound tbr:mcd by the union of~m add or an 
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g('neruJ!y ~potadlc, gcm;:iic diiinrder ;,::aniied by h;:.iplo!nt•ufth;;h;:}K:y l)fth<;,~ rdlnoic acid induced 

l (RAfl) g(~ne. cau:-;ed by dther a l7pll2 d<;,~k~tion enc(>Hlp<t">iiing the rdinok ~~dd--indw.x~d 

(RAH) gene on1 nmtation ofR.AfL(~ee, felt· c.K<unpk, .!:3unl:':. et ~d., in1·hmHm l\.-Iokcdar 

Go;:n(~tic~, 2010, \id, l9,N<.l. 20, pp. 4026--4042} 

!HIJ lf)l.! 

that include~ phy$ic<tl, developmentaL neurological, and f:K-,hi:t\:'ii:>ral features. Short statun:., 

{<5th _pcr~~cntik:) \;\,·a_, ub~crved ~n .... ·67{~<· of ytJung .Patients. Sh~Jrt ~h~tut~) resolve~ <.)vcr lin~H; 

>vi!h most ind!vkh!<lls n:~aehing the l0---2Sth percentile l>y adulthood (s<:~c. fbr example, Burns 

eta!. supn:1). A m:\k1rity· <;fthildn~n <:vi\h SMS also have ~ignific;u1t eady-<.msct obesity (:>;C<:', 

fbr cx<lmple, European Jl)t!rthll of Human Genetks (2.0081 16, 4!2--421 ). Obesity !n tc<.~n:» 

<H1d a.<.hdb !s cm:mnon, !ypk;aJly w·ith bro~d chest::< and tnmc<ll \)bci:iHy. RAil. 

haploin;;;nfficicncy rcpres~.:·:nts a :"<ing:k·g<:::nc modd of obt'sity with hyperphagia., ablJOlTHitl fat 

distribution Hnd altered hypothalamic gene expt\:s:oion u:_;;socia!ed \Vlth :->atkty, ilmd intake, 

behavior and obe~ity. 

Ophthalmol.ogk featm\~s an~ pn;s;~nt in >60'!-;~ ofS\·lS patknts and inch!tk .myophl, irh; 

an~;,malk:,, t~trabh:n::.us, n1krocrm1ca, amL rardy, retinal tktachmcnt (often n:sultlng; fron1 

'-iioknt bt~haviors). 

50'% (ffprcgmmcic:"<. Ea.r!y infiwcy is ,:omplica:t>x1 by ft'Cding diffk:ultic:>< kadi.ng w t1tilur<::: to 

thrive, ma.rkcd ond scns<>ry nwtor dy:'<functi<m will! ponr Hlckllng rcl1cx, gaMro<:::sophag<.~a! 

rcHl!x, and hy-potonia, 

f(}{i11i4! 

the child ag;cti, tt!6matcl.Y placing the individual in the mil.d n1ental retardation range by 

i.ldu.ltlwod.. Dehrycd spet.xoh <vifh or 'Nillwut hearing 1o:->s occur:-> in 96'1.·;~ of St\·lS patients. Jn 

addition. ddayt.x! !1ndgm~:'l m.otor ::;kill::;, problems with $<.:-,n::;ory int;.:-,gradon, and poor 

>tdap!ivc !1.mctkm arc seen. Oth~)r n~urnlogical !~a.tun::s i:ndmk p~):> c,.n .. us or pes planus, an 

a!:mormal 'fcsth:w:ting' gait, b;:;J;:::n<:\':' prohkrns, and a dc:crc~~s~x~ :o;ensi!iv!t~.,.- io pain, which is 

~:Ak:n ob:>;cn:cd in ;~,;;sodatkm 'vith ~elf. injury !n this disorder. 

31 

Ex. 2002-1307



experk:uco h.YlK~r:::.omnoknc~~ d\n·ing the fi:r,:;t )'car of Hfe. Sleep -di~Hltb<:ttKe:o; in older d1Hdn~~n 

indude diftk:ultks falling askep, dirnini~h0d REl\-'f t•k(~p. redHced 24-h and nlghl skep, 

fhlgmemed and :::.hortened ,;;_kep c,ycks ;vith frequent n<Jcturnal and <:.~arly"morning 

a;vakening~. and e><co;:,;;_~ive dayt\n.l:;; :<k'Cpine:o;s. 

h~ultr~ullS~ atl(~~ltio~n .,ccking~ aggrt~~si<.)n:- dis~~bedh.~nC(~~ distraction, and s~~lf·hljtni.OtlS 

behi:tvl.oc". Self !r~jmious twha·viors include head banging, skin picking, wrist biting, 

o~nyclwt!llm:na.nia and p;>lycmbolok<.)ihmwnia. 'The beh~lvk!ra1 phenotype of Sl'v!S c:-<cah:tcs 

·with age, !ypk::a.!ly >vith L!K on\et. >Jf putx~riy. Age, dcgnx~ d\kvck1prnc:mal delay, scv<::~rit.y· 

of any <t<;S(X.:iated systc:mic di~(itdcr, and dcgnx.: (if skep distmbmc<::~ have a slrung inf1tK~nce 

on rna!adaptivc b(~hav](lrs. 1ndividuil.b abo have a hKk of resp<:.'Ct fnr penKmal ~P~K:(;l during a 

conversation and ar::: emotkma.lly volatHe. 

indwk: (l) diminhhcd f~~tal activity: (2) hypo ionia; (3.! fc~xllng difficuHi(~:'i in ea.dy infancy: 

(4) ;'>hori stature: (5) early on~et obc~ity 1Nhich may inclutk hypcrr>hag1a; (6) devdnpmental 

ddays; {7) n1t~tltal. n~tan!ation;. U-lJ ternper OUtbur~t$; ({}) aggl\~~:';i\i(~ bchH\ii\.n·; (!{}):<.elf· 

injuriOU$ behavior: (1 l) hy{X~r:;;(}J1ll1f>knCC in irJ~lnCy Hlld ~;imih~r sleep di~iurbaru.x:s in olzk~r 

childR~n and adult~: ( 12} !h;qucnt ear inf(~ctiOJ:l~; ( !3) ~col.iGsis; and (14) ~irahismus. \Vhik 

the underlying genetic ha."iis f()r th\"e di!'ord~:rs is quite di.$ihx:t, the ptC$Cntatkm a:nd tHJ:turaJ 

!risto:ry ofthe dis~ase i~ vet}/ ~~drnil~tr. 

!OU1 Ml! Solid oral dosage f<.nTn: pharmaceutical fonnu1at!ons desigtK~d fbr ond 

adminL.;;u·trtion including cap:><tlks and 1abkts. 
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[{}0171! 

{UQl 72! 

Thrc:'\l:lotd Conc~ntration: 'fhe minimum (:ircubting concentration of a drug 

required to exert 11 specific m<;:,tabolk, phy:,;iological or cornpo:,;hional clmnge in the bod~/ of a 

treated hum<Ul or ani:mal. 

{00175! 

l.Jnconpl.ing protein: A farnil)' ofpn:_~tdns that r1Ho\v oxidatkm in rnitochond.ria to 

{00179! 

participated in cli:nic<.tl ;,;tudy PC025. 

all ;;object~ who participated in clinical srud.y· PC025. 
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l1KTAlLf..t) DESCRIPTION OF THE INVENTION 

f:;peners Hurt ""'twn adm1nisten:~d to ;;;ut~ed~ adrlev<:~ novd pb>.nnaoxlynamic, 

plm.nnatokindic, therapeutic, physiological, ::~nd .metabolic outcom(;~. Also provid(;d M·:;:: 

channel opener$ , optiotMHy in combination with grov<-'fh hormone, that achieve therapeutic. 

pati(;ni <Xm:lplimK:c and impr<lving the sat~ty profik of the ptndnd, such as by r<.\i.odng the 

frc~qu<.~n<:y d:' s<.~rim~~ ~~dv1;rs.c efi:t'l;:is. l'vk!lHsd d' trcatrncnt of i:nctaholic ~md other discm.;cs (:f 

Compound::; ;;_;f tbrmuhs 11 and liL fbrmula;:; IV and \l, and fornmhl:> VJ a.nd Vlt 

isonKr::> that differ from each other \.mly il1 the hKadon of u lrydrogen atom and a doub.k 

bond. Thz~ hydrogen ato.m and double bond S'idtch I<;_,catio.n:'. bch'i··\~en a carbon aton1 and a 

inchtde any of th<.l$e within fi:.lrmulae 1 to VIL Exemplary su<.:h compotmd::; include 

dlazoxlde, HPDZ62, BPDZ 73, NN414 ~md BPIJZ l54 (fs;::;e, fm cx.ampk, Schou, ct ill., 

Bioorg ... Akd. C'h.etn., 13, !41~ 155 {2005}), Cornpmmd HPDZ. ! 54 al;,;o is an dl:'tx:tive K_sn' 

chmmd aetivator in paJknts with hypcr!nsulh1l$m and in pa.tk11ts \Vlth pancreatk: insnlinorna. 
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geJit:t>.'tHy do not hmcti<.m as traditional pota~i'ium t.hannel a<.Jivator:-<, but \nstca.d shmv 

fKiten!ia! as CaJ blockers. 

f~.·~, H~ ar~ct R:> affi: 
<~1 H, Ct NHCH(CH;;J;' 
b) CF;; .. H, NHGH(CH:;.l;: 
c} H. a, NHCH~,C!·{~CH{CH;s}z 
('!} H, Cl, NH-cydCibdyi 

R3 ( R~=' ~nd f·(' ::sr~}~ 
a) H, H, C!·t 
b}H,H.Ci 

d) CH~Ct, H. C~ 
<!!)NH;c, H, H 
f) {~ttCH:~Ct~ H. C~~ 
g) nC .. ,H~, H. Gi 
il) nC$H~ 1, H, Cl 

35 

i) nG-_,H,~., H, Cl 
J) nc~,H;-, t::!, H 
k) n<.:,~H~;:-. r;; .. H 
I} rK\;H.; ~·a. H 
m.) nC1+1,1;, a, H 
n,i n<.\,H·_,, CL C! 
o) nC) .. i·~, Ci, Cl 
p) nC~Hl·;, C!, Ci 
q) nC,Hiii• a, Ci 
r} H, Cl, H 
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i20{)2). 

oocytefi ZXiCXpres;:;ing Kir6.2 ~md ;,;::\ther SUHJ, SUR2A or SUR2H. StJR cxpres;:;ing 

Diabetes, 51, lB96.-.l906 (2002} 

i<; bind SUR l, St!H:2/\ Hnd Sl.LR2B. Sc~. i~Jr cx.::m:lpk, Schvvanstccher, et <iL EAIBO J, 17, 

5529--5535 { l99S). 

allows t~;w compm~ison ofplm.nnucologk prot!k:"- (i.e. !:>ltlfonyl scm,;jdvity and re:"-ponsivenc:-;s 

to dia.zoxidc or other potassium c~hMnd openers) <.lfthe S.tJR l/Kir6.2 and Sr.TR2AiKir6.2 

doning of a sulfon;··lurca receptor and lll1 inwardly rcctif~;ing K' cham:td is dcl;cribed by 

.bomoto, ci uL J. !Not. Chem., 271 (40), 2432J -24324 0996}; D'hahan, ci aJ., .l-\VAS. 96{2!), 

.!2162-12167 ( l999}. 

iBr), or kido G). 

'"Hydroxyr· and "hydroxy'' ref~r to the group -OH. 

ar;•t ;·ml::l:;titutd aryl, hctcroaryl, :"-Ubt-ltitutcd heieroaryl, aralkyl, :;ubstitutcd ~tralkyl, 

acyl, sub:--tih~l(~d acy1, aryL, :--uh:>thttkd aryl, heter<:.;a:r:-.il, subt>thut;::d heten>ar)..-1, a:r::tlkyt 

tmh;.tituted aralkyl, cyck>alkyl, ;;ubstinlt<'.~d cyd(iHlkyl, hcHcnx:ydyl, or iinbstihi!cd 
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a:<. nK~thyC <.'.~Lhyt pn>pyl, isopror~yt butyl, t-lmty!, and tlK~ lUG~, Sh<~ight chain or branched 

alkyl groups cont<lin from l --lO, prei!:~rably l to 6, .nwrc pn~kmbly 1-4, }'Ct nwre pn.~fcrably l-

2, <.~aibon aH.:m~~'- 'The alkyl gnn.tp 1~ ~lttadl(:d ;~l ~my avaihtbk pnint to pr<.ldnce a sl~bk 

;wy avaih~bk point to produ;.::e a :-;table compowKL 1n pa:nicuhtr, "Huw sub:.;titukd" re{{~rs to 

sub:.-;titu!lon by 1 or rnon\ e.g., t, 2, or 3 tlwwinc ato.m:.->. "OptimmJ1y fturo substituted" means 

''Lower a!kyr' rd~rs to an alkyl group having l-·6 carbon atom;;. 

cyck>alkyL 

. ..... ' . '. ....... " .~,,. f :~ . . ' . ' . 
''Stm;;tnmcd alkoxy ocnotcs the group ~UR , where R l~< subst<tuH.xllow·cr alkyL 

j(liJ207! «_A!ky!thio'' or "thioalkoxy" rdcn-; to the group ·S·R, \vhcre R !:-: k:·wcr alk)'L 
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hetereocydyialky·i, aryl, stlhst1tuled aryl, hctcmary·l, suhst!tut,~d hcteroaryl, hctcroaralkyl, 

~ubstitmcd hctcroaralky!, a.ralkyl or sub,.dtutcd aralkyL 

hctc:r~(Kydyb1kyl, ary-l, substitutd aryl, heternaryt ~mbi:itittrh:x.l hd('Hmryl, heteroaralkyl, 

sub:"tituted heteroaraJky}, aralkyl or substit1Jtt'd aralkyL 

aJkyL 

hetemaryl, snbst!tutcd hctcroa.ryl, acyl, subtidtutcd acyl, sulf()nyl, substituted ;,;ulfonyl, or 

C}'c!oalkyi provided, lK\w~vc:r, that :ll kast. i)nC ofR' and IF is not hydrogc:n. R'.r~) in 
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WO:tl7! 

alkyl. 

substituted alk:yl, and R'l is hydrogen. or lo\ver alkyL 

b~1sc of11H.:: drug or a :;;alt of the drug. Such :-;alts may lutvc <me or miJrC of the folkn.ving 

;,::harm;:tcrist!cs: ( l) ~.;tabHty !n :<olution ~luting :\y:HtlK~sis a.nd fonnuhitkm, (2) stal:Jiliiy !n a 

solid stat;:;, 0 .l <:on:<patibihiy with t\~c!pi<::~tn~ u:<cd in !he nHl:mrt1tetur;;; of tahk~! fonnul.atkms, 

(4) qu.antilatively }'kld the K.-\Tl• chitnmd Opi.mcr upon <~xposurc to sinrulatcd or actmd g:astrk: 

_t;_HTD1J~atio.n:: f;)r ab~ort)tio.n of grea:ter fhan g(}t}·b ~:}fthe adn1ini~H.:red do~~e:: (7) pre:S(:.nt no 

devated tms.kok,gk:al risk a;;; C(.m1pared to the fh~e ba~e of the K..·nP dml1lld opem~r, (8) ca.n 

be for:m.nlatd into acct~ptahk pharmaceutical 1\m:nulatkm:,; to treat obesity m1d other th~ea~e!:< 

of humam;, (9) arc acccptabk to the FD/\ ~t\ the ba$is of a drug product, ( 1 0) om be 

recry:,;tnHiztXlli.> improve purity, (l 1) can be U<'>Cd to form Ci}~'\~rystah of N··o or more saJh of 

the KArP channel optncr, (l2) have lim.ited hygroscopicity to improve <'>tabiliiy, or OJ) 

synthetic ~md c:rystalliz;:ttion c<md!tkms tmdcr whkh th<:.~ s~th is fon:ncd can be va.dcd r<:.:suhing 

!n dif!(~rcn! ci·y·Hal StnK:il.Ji"CS (polyw!~)rphs) canlw contro1kd in the sytrthc::>is d'thc salt 

Ph<tn:naceutically Hc(x~ptAbk sails arc~ non-toxic salts in the <~r:tlounts and concentration:< at 

which they are m:ln•inisten.xL The prcparatinn of ::;ud• salu; can facilitate the phannacolngk:a1 

usc by altering the physic<d chamctcri~.tics of a C.Zll1lptmnd 'vvithGl.li: preventing it :from exerting 

iis physiological effect U$ehl. alterations in physical propenies include lovvering the mdting 

point li.l !adliiat:c tmnsn:rucosal adrninistratkm and increasing the ~;olubiilty to nldlitate 

:tdmlnisi\:ring knvcr etTcz:tlvc do~cs of the drug. 

[{}(ll.:U! Ph<mnact:ntka.Hy accc:pt:~hk sa.lls itK:Judc acid :±ddiiion >.:;alt:-< such HS those 

containing sulNltc, chJoddc, hydrnchloridc, fum.ar:uc, m~demc, pho:-<phah~, sulh>m~~~e, acetate, 

(:ltratc, lactate, tartrate, mcthanc:'ulforHW), dh:uK~~uHbnatc, bcn;~c~n(:sulkmatc, ,u-tdwm<:c-· 
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containing benzathinc, chloroprocaine, chn!inc, dkfhanolaminc, cthykm~diamiw;\ 

fh~~>ba:<:c fol'm of H compound in a ;;uitabk solvent, such a::; an aqueous or a.qmxm~Hl.lcoho1 in 

solution containing the Hppropriatc add ll.nd then li;Olat;~d by evaporating the solution. h1 

a!K>thcr ~~xampk, a salt is prepared by reacting the free base m1d add in an organic solvent 

e.g, dimcnhydrinatt~: diphcnhydrarni.nc 8--chl.orotheophylHnc (l : l) complex; Drama.m.in(i and 

isethinm.ttc. 1actohio:naw, malate, maleate, rncg!umine, methy!bmmhk, mcthylsu!fate, 
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tb'.:y an.: ~tabk ~~~ <nnbiem temJ.K:nttun.;),:, fi)r a mininn:rrn of on<,;: y~ar; (2) they provide for o;:<>:;;;e 

of ora\ ad.mini!:itration; f'l) they facilitate putknt cmnpllRl1CC \\-"lfh do:,;ing; (4) upon 

<~dn~ini:;;;mnion, tht'l)' con>:i~temly facilitHt\.: high kwb of ahotption of tl10 plmnna(;eutical 

i.tctlve; (5) upon once or twke daily ora.l admi11i~;tmtion th·~y alknv rckasc of the K,,·n:· 

channel <lpcncr over a ~n~iahwd time fhl.tn(~ sueh ttuit fhe drcuhtting c~.mccntration d'the 

1<-_:~T~' channel opener or h~ tnetaboHcaHy acii v{.:· ~:ncta.bolih:~~ d~>cs not f1lH hch:rt~/ a 

thc~nlp(:uticaJly· of11J<-~tive -cun .. centratlon; (6) they achieve th~;s.c r~suhs ·inder~cndcnt of the _pl-i 

(:·f th.::; g;t'<ii'\)llltestimi.l tnK:t of !rca ted i.nd:ivi;;luai.s, and (7) they dehy· rclc~!SQ until g;hitic 

transit i$ c<n~np1ctc or n~atly· conlr)h.::~tt\ 

cHpsnho:s or tablet:';, CHp:';nte or tahkt fornmlath.ilb include a. ntlmber of Jhting\.!hhing 

componetw>. On<~ h ;~ conlfKH<01t to h:nprove absorption oftlw K.·nl'· dia.rmd opener. 

Anothz~r :';U:';ta.ins reka~e f>fttw drug over more than 2 hour~. }, !h1rd delays ~·mb~tanthll 

the KArP channel optner ;::ompared to pre'l.'i.ou~ f()m1ubtiGn;,; of the~;::; drug:;;;. Thc;o;e 

;~dvMtagQous pr<>pen!e;;, >'H\~ ::!chk.:vcd by ~\ny otw m· mon~ Mth>~ fi>llo\vhig approach~~: (i.) 

t<:dudng panicle ~ize <>fthc f(.ltrnula.tkm by comminution, ::<pnry drying, or othQr mkn)nising 

tcdmiqm:~,:,, (2) u::;ing H phanmKc~ttkal Sil.lt of the~ K.·<TP <:hannd npcnet, (3) u:><ing a.n km 

cxcha.ngc resin in the forruu!a:tkm, (4) u:<.!ng indu~iNl complcxc::>, ihr cxampk~ using a 

cydodcxtrin, {5) c:ompaction of the K\TF c.hannd UfK~ner with .::1 ~olubi!izing agent induding 

low vi:';cnsity hypromellosc, low· vbcosit;.,tnleiylt~dlulosc or simibrly functioning excipient 

and combimrtion:,.; thereof, (6) as:;;;oc:ialing lhl~ Kxn> clmn.nd opener with a :';ah prior h.i 

nwmvhtion, {7) u~ing a SZllid dhpcr~ion offht~ K .. uT chanm::l op;etK~r., (i::lJ u:"ing a sdf 

~~rnuhii)'ing system, 19) adding ;,;nc <:.if mor(: surfactants h) t.h(~ fi.inm.!laiion, (I 0) thing 

na:nopm:tick;; in the brnm!ation, or 0 l) c:omhlnatlons of thi~:-<.~~ appr.:,!achcs, Prdbra.bly, \.d:K~n 
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controh Hlt~ rate ~>f difftl:-;inn ;Jf tb~ drug from a C<:><Hed maHix, (4) the u:w of an ·~r<.ldabk 

nm!rh !lu:n control:-< rate ofdrug rek~~~e, (5) th~ u~;~ nfw>Iyrw~r C<.la:ted pdlet~, gnmuk:\ or 

mk:ropanidc~• 'Nhich <::an lK: further em:apsuhted or cornpre:-;sd into a tahki, (6) the use of 

an ostnotk pmnp systto:m, or 0} the use of a (:ompre~;t->ion coated tablet, or (8) conJ.h\nation~ of 

these approache~, 

is cm:nplctc i~; achie·vcd in the fon:mdatkm,.;; provided he:t\~in by· ~my of ,.;;even:d me.:.:hanisms. /\ 

pH :"cnsitive polyn:ler or co .. polyrner is u,.;;ed '.vhich -,vhen applied .::m)und tk drug rna.trix 

functions as an cfk:ctive barrier to rdC>l.\C of activ<:~ ltt pH 33) nr lo·w<:T and i::; un::;tabk ;J:i pH 

5.5 and above. Thi-'< provides f<:n· <:\>ntrol ofrd<:~a::><:' oftlK~ active (Xm>r.Knwd in the stomach but 

rapidly allows rdetu::c once the dm:agc form ha::; pas::;cd into the ::;mHll intcstim::. A,n 

a.ltcrnutivc !o H pH ::;cnsitivc polyrncr or co-polymer is a. polymer or co-polymer that h. non­

<.tqucous-soinbk ·rhe cx!c.nt ofrcsis!a.tlcc to rcka<'ic in the ga::;.trk cnvirom:ncnt ra.n be 

c.onir<.lllcd by Ci)ating \Nith ;::, hknd ofthe non-aqueous-solnbk and a aqmxms soluble 

pi.>iymz~r. ln this approach ndthcr of the blended polyn1crs or C\.q>o.lyn1crs arc pH <'icnsitivc. 

01w cxampk of a pH sensitive CO-f"H.l!ymer is tlw Eudragit meihacrylk CO-fH.llym(~rs, 

im:Juding Eudmgit L 100. S !00 or I.J00·-55 ~f.·lids, I.JO D-S5 or FS 30D dispersions, or !he 

L 12,5 or S 12,5 organic soiutions. 

thin film) or by <:nn:tpres:"ion COitting. lf ~~ capsde is U$<::~d, then the pnlyrner{s) nmy he 

applied <:lver the surbe<~ of the cap::;de (;r applkd to mi<:ropartick~$ of th;;: drug, ;.-vhich may 

then be encapsultrt;;:d such a.s in a. cap:'<ule m geL If the capsule \:< coated. then it will r<::'sbt 

disintegration until ~rfl:er gastric tram it lf mkroparhc!.e::> are <Xi<Hcd, then the capsnh:-: rnay 

disintegnt!c in ihc :,.;tomach bm little to no dmg \.Virl be released until ut!er the fn:~e 

micropartide:,.; complete gastr1c trant->it. Finally, an o;;;motk pump ;;;ystcm that uses e.g., a 

::;wdhibk hydmgd cm1 he u-.;~xl to dday dmg n~ka~~) !n the si<.Jmach. Th;:~ swdlabk hydrog(:l 

takes up rnolsi\.B\~ after adm!ni-.;im.iiotL S\vdling <:)fth~) gd results h:t disphK\)Bh~nt of the: drug 

frorn ihc system for absorption. Th(: thn!ng and rate: >:if n~kasc of the drug zkpend ;>n the gd 
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herein by any of several mechanisms, induding, bltt not limited to: (a) a pH. sel1$itiv;:; 

e>>poly·mcr applied >ls ~~thin fHrn on a tablet; !g) a non-aqueous ~dublc pdymer i:tpplk:d a.\ a. 

thin film wan ~~m::apsu!ation !:iystern; (h) ~t nOil··<Kp..t~(n.ts solubk polynlt'r applied tn 

mkropatticks: (l) incorpomiion of the fl)nnnlation in an m:motic pump syswm, or (i) use of 

hour~). Thcs~~ can contain bei\VZ?(~n 25 and 500 mg of KnP channel openers. Fon:nulatim1$ 

intended fbr adminiMrati{)n t-\.vkc daily (per 24 hom;;} arc al;,;o provided. Thes~) CM contain 

bdW\~en 25 ~md 250 mg ofK,•.1l' chm:md O!X~ncrs. 
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WOBfi! /d:o;opr<.rvi(kd hcrdn arc cc•ntrollcd rek~~~>) fbnnula:tkm::. of KArP '~lmrmd openers, 

wblch hav{' one f(:~awrc hm<1 c;~ch (lL\--D ~~s :o;h(l\Vrl in T&b\0 L 

I;~J!1~LLJ~~~!!HI1!Bs,~Lfs&h~lt:&J:~mnm1g1lsm_Qign~Kt(,:J:b:tls;:L~mQJ:Jm~~£~ig~ 

/\" Unit Form; Tabkt or Cap:iiuk 

B. nosagchmlt l0-1.00 tng 

100--200 mg; 

200-300 rng 

300·500 mg 

500<W00mg 

C Dosing 

8--2:4 hour~ 

rug of a K .. '>.Tl:·chaund op~uer, );Uch tablet admini:>ter~d once daily to achieve a cont.rolk\l 

rdease time of2-41Hmr:o;, Ail qfthes;~ fonnub.tions c;w further itKludc the fcan.trc of 

rn addition. any of the above thrmulation:-; frorn Table l e<.m inchJde at least one 

cm:npmmd (z~.g., K,.nr-chimnd open(~!', (.)ptknmHy in combinatk>n vdih growth ht•nlK>!K~) and a 

matrix. v,-hich compfi,;cs a g(~Hing ag;cn! that s\v\:lls ap~m contaci \vhh aquCi.HX:\< ibid. 'Hw 

act!v".~ compo1.md(s) entr~tpptd within the gd !s{are) sk'''-'ly r~ka$td imn th~ body upon 

diss~>lution of !lte geL Thl) <Ktive cnrnpmmd(s) c<m be ev<.:~nly dispersed within the rna-tris< or 

can be pn.:-s~nt a~ J.K>chas of drug in tht mftlrix. For exasnpk, the drug can be fbnnulate<l into 

:->n~all grarrnle~ which are dh<per~(~d \'i-ithin the matri1c 1n addition, the granuk:~, of drug <lh<.> 

can indud~ a matri>;, thu:o;, providing a primary and a s~eondary rtHllrix ~ls de~·;;.::rilxxl in ·u.S. 

Pat No .. 4,880,S30 to Rhodes, 
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The geWng ag.::nt preil::rably i~ a pnlyrncrk: makrlal, \"-'hh:.:h can indw:Ie, fbr 

exampk,. any pharmac(~udcally· <KC<.~pt<~bk watef solnbk or w·atet im;oh1bk ~lo\v rele;::;!.<ing 

p.o}ym.;,~r :;;uch a:;; xantham gmn, gcl;:!dn, cellulose. ciJK~t':'l, gurn arabic, locust tK~~w gum, guar 

gum, catboxyvlny! polymer, a.gar, acacia gmn, tragacanth, ve(~gum, :-<odium algimue or 

alginic acict lKllyvinyJpyrro!idone, pq!yvinyl a.kohol, sx fllrn forming polyrner:-< :;nch% 

methyl !.::elh<bse (NtC\ c<lrboxymetllyl cdhllO~c (ClVlC!, hydroxypropylmethykdlulose, 

h_yroxypropy! methyl cd!JJlu:;e (HPivtC}, hydroxypropyl ccll.ulo~c·cHPC), hydrnxyethyl 

cellulose (H.t::C), cthy1cdhslose (EC), w.::ry!.ic rcsim; or mixtures ofthe <:th~w<;:, (~ce e.g,, U.S .. 

Pat. No. 5,4!5,87! ). 

hctc:wpolysa<:dHl.dde compon<.~ni and a homopoly:-<<lCcharidc cornponcnt \cvhic:h produces;* 

l'<!~.t·fonning and rigid gd a.s de:-<cr\bed in U.S. Pat No. 5}89359. The rmurix also can 

inchtdc a crosslinking agent :;tKh as n:Kmnv<.~knt or multiva.knt rtldal cation:; to further aJd 

rigidity and dccrl;:,m;c dbsolution of the rnatrix, thus furHwr slowhtg rd\Xl,<;C of drug. The 

am.ount o!'cn:x·dinklng HgenJ to Hdd can be determined m:ing methods routine to the ordinary 

skilled arti~a.n~ 

pharmac~~utical!y Hccq:liHblc cxdpk!Hs nx:ogniz;;:,d by t)H)~C skilkd in th(~ Hrt, i.e. :f(>rn:mlation 

o;dpknts, Such excipient<; indnde, for cxampk binden;: poly'<inylpyrwlklone. gdatin, 

s!arch paste, m!crocry:c.tall!nc cdJuhJsc: dilucnts (!..n· fillets): starch, sucrose, dcxtro:'K\ h~eto~e, 

fructose, x.y1hol., sorbitol, ~odh.n:~:1 chlorkk, dcxtrlns, eaklum phosphate, eakimn su1phate; 

and lubri<:{1XH$: };i(~{tric acid! titagncsho"Il >.i(~<::ta:te>t ,:alchun s~e~trate:- Precin)ll~~. and Hovv ktlds 

fbr cxa.mph::: tak ot <:ollo!da] :<!Ikon dio:ddc. 

fKil)·mer can include, for cxarnpk al.kykeHnio:,;e :,;uch a:,; ethykcHulose, !)lkr hydrophobic 

ccUuk,~k mat(~riab, polymers <.ir <:.~0-p<.Jl:yn:::crs dc:r!vcd lh:m1 ae()'!k i)f roc:ihacry'lk add c~i\..~r~, 

co-pt>l~.n:ncr~ of a . .:.:rylk and md.ha.crylk acid c~tc:r~, zeirt, \"<'RX~~s, $hdbc, hyd.rog1~naic:d 

vegetable oils, waKe~~ and 1.vaxy subst~mce;;; such as ca.ma.uba. 'va:<, spen:naceti \v;:~:x, c:anJ:dHla 

wa.x, co<.~oa butta, cctostay! alcohol, becs,v<t:<, c<:t\~$in, paraffin, myrist;il Hkt>hol, xi(:ary·J 
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ak:o!mL ~::ety!a.!c<)hol and ~t(~;~rk: add, aw:l any (>thcr phan:uacc:niically acczptabk 

hydropJmbk makrial krw~,ovn to tho1.<e 1.<killd in the art 

cmnp<)Sltiou is that which i~ efTcclivc to ~~bw HK~ h)rdralion of the gelling agent 1ovhh~>ut 

di;,;rupting the hydrophilic m~ltriX n.n-mcd llflOH CXPf.l:iilJl"C tO an el1Vlfl.:>nmcntal f1uid.. Jn I.X~rtain 

prcfbrmd cmbm:limcnt<;, the hydrophobic nmterill is induzk;d in the .n.t<rtri.~ in an amount from 

~.~bout! to ahou! 20 pcrCi.)tlt by \vdghl and replaces a corre:,;pomHng arnount of the 

kwmuiat!on excipient A solvent for the .hy·drophoblc matt rial :nu1y h~ an aqueou8 ;)r ;xg~-lnk: 

szilvz~nt, or mixtures thcn::o( 

[UOMS! Example:;, (:·f\:onm:lerci~tHy a.v~tilabk dkylcdlu!\>ses are Aqu.~lC<:);l.i :!\: (aq\teo\tS 

dispersion of cthy1cd1uhJsc av;:\i!abk fn)nl Fl\-1Ci and Surcka:'<e (aqueous dispersion of 

cthylcdh.tkl:>C available frorn Colon::on}. Exm11pk;,; of contmcrdaHy avaiia.bk ucry!k 

p<.llytnen; ~uitabk for w;e a~ the hydnJphobic materi~d include Eudr:agit ¥ RS and RL (co~ 

poiym;.)l); of a.(;rylic ~md metha.crylk acid esters having H lm.v content (e.g., l :20 or I :40} of 

qmsten:uu:y ammonjum compounds\ 

[M24fil Th;:::: controlled rdca$c Wl:nfX.l$liion aJ;,;o can be eoat(~d to retard acc(~"s of liquid$ 

to th~~ activz-: con1pound amt'or retard rdca;,;c of ihc active compound thn:.mgh the fHm-­

coating. The n!n:H.:nating ca:n pn.rvide cha:raetetistics of gastrorc:,;ista:nte and cnkTi);,;oh!bility 

b.Y rct>isting rapid di%olutkm <..1fthc composition in the digc~tiw: tract Th(: filn1-coating 

;~;~)nerally rq)rcscnts about 5·15'l{: by <vdght ofth(~ controlkd rckas;::: compo::>Won, 

Prdi.)mbly, the core by wdght represents abm1l 9(t}~, of the cmnpo:;;\lk>n vdih the remaining 

HY% pwvkkd by lhc ClJilling, Su~,::h co<ning can be~ ~l. f\lnl··>XH:1:dng <i$ i:-< well kJH)\\'n in ih~ a.t1 

<md indm:k gd;;;, "''·axes, thtii, cnwhificr::-<, cmnb!nati<:.m offlns and emubifkL'<, pnlyrm.:rs, 

~tarck and the like, 

di;:;pcr:,;ion coating;,; can he u~cd w coat ihc active cornpoumL either alone nr combined •.vith ~~ 

n:ultrix. Th<:.~ coating is preferably applk:d t<) the drug or drug and rnatri:>i combinatkm a~ a 

:><:.ilk! core of matcrhtl as is '"..:d! kn<:.W\'!1 in t!K: art. 

solvcm system~, and typkaHy i\;rthc:r im.:hxlhtg nne o:r mt>rc compounds that ad a~ a 

plastldzcr. Poiy·met~ u:<.dhl for coating ~::om:po~itbn,;; iw,::lw~h\ fbr cxampk, nl:cthyh.x~lbk~sc 
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(i>Actho<.:d =K A; Dt)~v ClK~l:nic<~l Co.), hyd:mxyprnp;,:·lmdhy·k:dhllo~e \Vllh a mohx:nh::;:r \Velght 

tx<1:v.:·<.\m l ,00r} and 4,000,000 {t">·'iNhoccl )~; B; D<.hV Chemk:ai c:o, (lr Pha.rma>::oat !~=; Shin 

El~\!), hydwxypro:py·! c•dltllnse <vith a m<.ll\.x:ular weight betwe>~n 2,000 and 2./KlO/XlO, ethyl 

cdlubse, cellukl~>~ a(et<ne, >:::elh.tlo~:;; tri~>txta:te, z:elh.tl.o~e ~~c<:.~un.<:.~ bntyrate, celld<.lH~ <Kcta:te 

phthalate, ceHu!O~(: acetate trimdliiate {Ea:';tnum Kodd::), <:.Hrboxynwthykthyl c:;;llulo:~·~ 

(Duodtx:\ H), hydroxypropyl nl:cthyk.dlukl~(~ phthalate, ethylceHu1o~e, mcthykdluh.i:,>(~ am!, 

1n general, cc.llttlo:::k derivatives, olymetlmcrylil~ add~rncthacrylic acid l;o~polyrncr fTypc A 

l: l Emiragh LlOO; ·rypc H 1:2 F::udmgit SiOO; and ·r,ype C l: 1 Eudmgit Ll00·55, aqueou:,; 

dispersion 30t~·~) so:ild~, Eudragh L30D), poly(n:l;;ih)a.::ryi ester: p>Jly(cthy! acrylate, methyl 

nwthacryMz~ 2: l), E~tdragit NE30.D aq1u.xm~ >.li.:")Wn;ion 30'}{. solids., tWly~m:linom(~th>lCtyhth.~ 

Eud.n1g!t E: 100, pdy(tr!nwthylammonioethyl nwthacryhtt;; chiorid.c)ammon!mn;;tha.::rylatc co .. 

polynlcr, Eudrag1l RLJOD and Eudragit RS30r.:>, tathoxyvinyl pnlyrncrs, polyv1nylalcohol~, 

glucans ~dcrog!t:c~m:::, nm.m1aJl:'<, and x~mtha:n~. 

A.qttcous polymeric dispersion~ in.cJude Eudrag1t LJOD and RS/RL30D, and 

NE30D, Aquacoat brand ethyl cclhlJosc, Sureka~.c brand ethyl cdlulo:o;z~, EC brand N-lOF 

eth;/1 c~Hnh.li><~, A.q~mteric brand ccHulosc acetate phthalai<::, Cmuedc brand Poly(vinyl acetal~ 

phthalate). and l\qacoHt lmmd hydmxypropyl methylccllubse acetate succinate. 1'vlost of 

tlx~:,~ dhpcr-;,;iom; arz~ latex, pseud(>latcx pm.vdcr or mkmnizcd j}(•Wdcr mcdim:ns, 

prolong(~d sto:nig(,~. Such chan.gcs nuty af~bc1 Hle drug Jeleas(~ tate, Suihtble convcnn~)na.1 

pbstici.z:i.ng agent:« indudc, Hx ;;xampk, dicthyl phttm.hl.te, glycerol lriacctatc, acctyla.t~d 

rn(lnogly·czTides, ac~t;,dtributylcitm.k, ~lCZ~!ylitiothyl citHtk, ca.:;;t(lr (lil, citric Ht!d 6krs, 

dibuty1 phthalate, dibutyo! iietnKaic, <licthy1oxa1a!<:.~, diethyl mHlate, J.kthyHlm:utnli(\ 

diethy!phtha!ate, ditthy!succinate, diethylmalnnak, didhyltartarme, dimetlry1phthalate, 

glycerin, glycerol, gly·ccryl triw;;etate, glycer_yltrihutyrate, minend oil and lanolin akohob, 

pdrotatnm and lanolin ~dcnhoh,, phtlmlk: add e~terl-l, polyethylene glycol~, pmpyh:~nc glycol, 

rape oil, :,;csame oil, triacetin, trihmyl citmtt\ td>~th.yl citrate, aml triethyl ~lcctyl citrate, or a 

mixtH.l\.~ Qflwy !\Nl.\ or nxm: ufthc fi)l\)gi)ing. Phlst.kizcrs \\·hkh can be: used for aquc;>u~ 

coating;;; inC!ud~\ for example:, pmpyknc: glycol, polycthykJK gly\Xll (PEG 400), tria.cdin, 

poly-sorba:tc li.O, trlcthy·l citra:tc, and dkthyl d .. tartra.ic 
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[{}0151! 

fn addition tn th(: polyr.n;:;r;.;, the cmlting layer can iw.Judc an ;:;xdpient to m><>ist in 

forn:rnhtion oftl1c coating ;.;olution. Such cxcipicnts may include a lubricant or a \Vetting 

motKl:->kamtc, hydroxypropy1 cdhJio<>e, lanolin alcohols, lecithin, mineral oil, 

3() mgitmit\ odistat (50-360 rngiuni!), phenkrmin~ hyd:t\!ChkwiJc \It i\~$lH Cl:m:lpkx (! 5 iO 40 

rngiunill, ;.wni.,arnide ( l (X) to 600 mg/\mit) topiranm.k {64 !o 400 nlgiu.nil), na1m::~x<me 

hydrtx.:hklri<.k~ (50 lo 600 rng/unit), rimonaban! {5 w 2(} mg/unit), ADP356 (5 to 25 mg/unh), 

ATL962 (20 to 400 nlgAmh), or AOD9604 0 to 10 mg\mit} Thc:-;e {(nTl:ruh!tinns a.re 

trc~rting drug is half of t.he amuu.nt~•'fK~cifhxl. Ahcrnativt~ obe$!ty H\~a:ting drugs may indudc: 

$t>hx~tive S(~roi<:.min 2c rco~ptor agon:isN, dopamine antagonists, <:,:annabin()td-1 rc:c<::p1or 
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nx:cptor agonh>ts, and ugcnts that ;lff(:ct in,;.ulin mc!al:mlbrn/a<.:tivhy·, 'Nhid~t indu<.k protein· 

tyro:<.\tm pho~phata~(:·-lB inhU:..H(lrS, p<:n>xism-rtc prolit~;;ratot activ;l(<.~d re>.::ep\<.lf·- 1\~c~~ptor 

antagnnlsts, shoJ1-acting bt\lm<.l>.::dpline (<.~rg<.lM.{), snma:tnstatin ag<.lfli~l$ iodn~otkk), Md 

adipnnectin, ga~tn)\rHe~tinal-·neural path\vay ''~gem~, including tho:':.e that inn.e!'!se 

d1•Aecy~tokinin activity, increa<":.e gbca.gon-hk(: peptide-! activity ((::s;temlin 4, Hn.'!.glutide, 

dipeptid:yl p;.::ptidase lV inhibil{lfS), and increase pmtein ''{YJ<H) activity and those that 

decrease ghrdin <lctivi(Y, as 'Ncl.l as amylln amllogues, itgents that may h1crca~"c resting 

metabolic mte (''selr.:.'C!ive'' !1-3 stir.n1dator~oiagoni~~t, unczmpling protein homologw:~s, and 

ihyroid receptor ag~)nist"\ melanin <.:;)nccmrating hormone ~:o.ntagtm!st~, phyto:-<ta.nol 

amdogucs. a:myla.,;c inhibitor,;, g:t\>,·vth honnone fragments, "<)tnthdic a:nak!gBc& of 

dehydrocpiandt\lSten:mc ><nHhte, a.ntag;Jnists <)f ad!pocytc ll Bh:_,,dro~<y$tCi'i)id (khydrogena&(' 

tYTJ;.:: I ao:..:tlvity, conicutropirl reka:<ing honnone agonbts, inhibitors of t\:ttt:y <Kid synthc:>is, 

ca.rbo>;yp;.::ptidasc inhibitors, htdanruw~/Indannh, antilw;;;ternls, and other gastrninte~tina.! 

lipase inhibitors, 

!(}1}2541 The specified tablet or capsnk thnmllations of·Tabk 1 may include co, 

fi.lnm.tlation \Vlth a diabete:.-> treating drug (in addition to the K,~·n-channd np~ner), Dhbet:e:~ 

tr~ating drug:':. that may be used il1ctude, but are not Hmii~d lG ucarbose (50 to 300 mg!unit}, 

miglitol {2:5 to 300 mgh.mit}, nKtfbm1in hydmchloridc (300 to 2000 mg .. ·nnit}, rcpaglin1de ( l-­

.!6 mgiunit), nHtcglinkk (200 to 400 mg/unit), msighd:b:>!W (5 to 50 mg/nnit}, m<:laghdascn 

(l 00 to 400 mg/unit) or any drug th<H i:mpmvc~ i:n~nlin Si~nsithity, or imp!\)\·cs ghH:'OSC 

utilization and uptake. ThcS() formulation~ are pn)ferably n:<.ed unc,_:: daily. h.n· a hvke daily 

do,;i:ng, the anKwnl of the tb:: K .. ,11, cll;wnd opener i,; half t.h<.~ M:li)tWt indudcd in !he once 

daily ±bnnulation and ll1c CO··fl:mrn:d~\kd diabetes tre~~!ing d.rug is lm.!f <.)fthc HtrK>tHlt :<~x:ci.fk'd, 

fbnrmb.tion w·ith a chokstcrd lowering drug, Cholesterol imvcring dnsg~ that may be u::;eJ 

indud;;;, hut ar;;; not limited w prava'italin or sim.v~lst~rtin or atorvastatin or fluvastrtin or 

rnsuva.;;latin or bvastutin (all at .l 0 to go meg/unit). ·rhcse formulations are prdb:ably u:"(~d 

once daily. For a twice daily do~<ing, the amount of KAl'P cham1d Gpz~n,~r b pref(:rably 25 to 

200 mg/un!t a:nd t]K) GAhmlu.lat~xl chok,;h::t\)t l.o~vering drug is half of th<: mnomH spcci:lkd. 

:!brn:n:~h:riion \',··ith il deprcss:ion treating drug. Dep!\~ssion in:at!ng drugs iha:t may b,; n~cd 

\nclndz~, but <:u-z~ rwt Hmiied (O ciiitlopmm hydrobwmhk { 10 to &0 mgiuniO, et;;;::italopt>1..m 
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hydr,:)bwmkk (5 t(' ¥) mg;.·unh), Hus·(;xm:ninc .ma.lc~tic (:-:::5 to 300 mg/unit), paroxetin;;; 

hydn .. x:hk,rkk 025 to 75 mg\mit), nuoxdilw hydro(:hloride 00 t>> H!O rng/anif), setraHne 

hydr<.Jehloride (25 to 200 tng/unit), amitriptyline hydrochkll·i<.h~ 00 to 200 mgiunh), 

tk~:::.iptamin~.hydt<.ichloride {!0 to 300 mg/unh), lWrtriptyline hydrochhxid~ (10 to !SO 

rugiunitl, duJoxetine hydrochklrkk~ (20 to 2! 0 mg/unitL venlaf1txin:;; hydrochhxide {37 3 to 

150 mgiunitl, pheneh:ine sulfkte (1 0 to 30 rng.·'trnit), btrpl\)pion hydn.>ehloride (200 to 400 

rngiunit), orminazapine (7.5 to 90 mg/nnit). 'T.he~>c t{mnul.ations m~ pr;:;;ferably u;;d Ollc;:;; 

daily.. For a twkc d:aily do~>ing, th;:;; amount ofKAn'channd opcn;:;;r i;; preferably lmJJtbe 

amowH indmk~d in the i)ncc daily t\Jnnu!ation and tlK~ cofl.)fml.d~lkxl dcpn~:.;.s!on treating drug 

fornn.th!tkHl with a hypencnskm treating drug, llypcw~ns.lnn trca1ing drug~ tlm1 may be l.l;,;d 

inchtdc, but Hrc not limited to enalapd! rrmkate (2.5 to 40 rngiunil), captopriJ (2,5 to !50 

mgiunit} lhinopril (l'O to 40 mgiunit}, hem:aepril hydrochloride (10 to 80 mgiunltj, qninapril 

hydrochloride (ln to i';O mg/tmio, peridopril erbumitw (4to 8 mgiuniq, ran1iprrl U .25 to 20 

mg..·\mit\ tnmdoiapr~l ( l tO 8 mg/unit), :l.'i:JiiltlOpril sodim:n (l(l (O 80 mg/nnil), lllOC.:dpdl 

hydro.ch!odde (5 to :w mgiunh), 1o~H.nan potassium (25 to 200 lni{itmit}, irbesanan (75 t>) 600 

mg .. ··unit\ val~<utan (40 to 600 n1g.\n::.it), camksart~m cikxetil {4 to 64 mg .. \mit), oh:tK~iiartlm: 

mcduxa.m.il (5 to RO mg;.·unit\ tch:ni$<'lft<l.n (20 to 160 mg/m:l:lt), eprosarta.n m~~ylaic (75 to 600 

rng/unit), atcnulol c:::5 to 200 mg;h.mit), pn)pnmolol hydwchloridc (10 to l 80 mg./unit}, 

mctqxol.ol tartrate, H!Ccinatc or fbmaraic (aU at 25 to 400 mg/un.it), nadzl!oi {20 to 160 

mg/unii), betaxi)ld hydruch!o:ddc: { li) to 40 rng/unit), acchuidol hyd:t(JCh1orkk (200 to 800 

mg,\mit), pinddo! (5 to 20 rngitmii), bisopt\>!ol fumm-atc {) io 20 nJ.g/unh), nifcd!pine (15 i(> 

!00 mg/unif}, fdodip:ine (25 io 2(! mg/J.m!tt ~tml<:xlipine b~>;yb:t;;; (25 to 20 tng/unit), 

nicardip!n;;; now 40 mg/nnitL ni:-;oldipim.~ 0 0 to 80 mg/nnit), tcraxnsin hydrochlori(k {I to 

20 rngitm:in, tk>x.a~o;<.in rm:~sybt(~ (4 to Hi mgh.mit), pra:;::nsin hydrochloride {2.5 to W 

m.gi~mit), Zlr ahh:w$in hydruc.hlodde (1 0 to 20 rng.itmit). The;;e fon:nulation .. ~, are preferably 

u:,;cd onc.e daily_ .For a twice daily zkwing, lh<~ ammmt of 'K;, lT channd open<~< is pn::f{~mbly 

half the anKm.n! i11cludcd In tta;: onct;: dally flxmulation ~md the cofornmlatt:d hypt:r!.;:nsion 

treating drug is half oftht;: arnount sptx:ifkd. 
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mg,\mit\ <:hk;;r!ha.lid\lt!C 00 w 200 mgitmil), indapa.mkk (l to 5 mg/uniO, 

hydr\>ehh)!\lthia~:kk (lOW lOO mg/nnit), chlnrothiazizk~ (50 to 500 mgiunit), 

rnythyc!othiazidt:.' n to .S m.g:/unh}, or po!ythiazide (l to W mgimtit), The;;e f~m1mlarion;; are 

prcf;;rably u~ed once daily, For a hvhx: dail,Y dosing, the amount ofKxn'channd opener i$ 

p.n:.>f(~rably halfihe a:m.ount inchtdcd in the one~: da:IJy Kmmd~H:h.m ;md ihc cDf(yrnwlatcd 

dim:eik is h~tlf of the arnziUni t;pccifk'd. 

hydrzx;hk>rklc (25 to !50 mgiunit), gabapcntitl ( l 00 to ~;{)() mgil.mit), acci<.HJ:linophcn ( 1 00 to 

!OO(l mgiunit), carbam~1zcpinc ( lOO to 400 mgilmiq, ibuprot~n ( l on to 1600 rng/nnit), 

individuaL Drugs for treating varkil.!S p:"ythotil::: •::ondi!kms that may he used include, but an:: 

not Hwitcd to, Hthlum or a .'<ah then::o{ i250 to 2500 mg/1mit), c:arbH1Tl~~2c:plnc or a saH thcrc:of 
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(50 tQ 12{10 mgitmit), valp:r<;!a:t;;., va.Jprok (l(:\(1, ~)f Jjvalpt\K~J\ (125 !I) 2500 mg:\m\t), 

hmotrigiue (!2.5 to 200 mgi\ntit), ola:nzapitK~ {5 to 20 tng/unh), (:kvapirw 02.5 to 45(1 

rug/unit}, or ri:><Jx~ridon'~ {0.25 to 4 mgiunil\ TlK~~e iXlt()rtntlb:tions are prd:etabl.Y intended 

f(lr (HlC(: p~r J;;y <idmil1i.stnniort 1\n· a twice d~;lly rlo:'.iag, the amolmt of KnP channel opener 

ii:: prdi;:r;.'tbiy halfthe anKHJnt incbzkd in the once d.:;;il~l flmrmhuion and tJ~;; cofsJn1tubkd 

anti-psychotic i;;; half of the Hnwtmt specifi,~d. 

[!HtW2! The spsxifk:d tabkt or cap~uk fbrn:mh.ttions ofTabk 1 rmty include co~ 

kwmuiat!on wi.ih i:t drug iu trCktt or pre;.:ccnt [~.;cJK~rnk or t\~perfu~!on injury. Drugs for tre;:;;ting 

ur preventing i~chemic ur reperfusbn injury that tna~/ be used i.ndude, bul <ltt not limited tu: 

kn:v mohxula.r ;.veight hcp;:;;r!ns (dalteparin, .;~noxap>lrin, m~d.ropmin, t!nzaparin or d.~maparoid), 

ancn:L pcntox:ify!line, nimodipine, flnna:dz:ine, ebsckn, t!rih:;;za.d, don:icthiazole, a:n ;\l\.-H~i\ 

agonist {G\'KJ 52466, NBQX. YtvtYOK, zon~mtpand, ()rl\·'fPQXL SY~.J 2081, ~c:l[i)td, 

Ce:n::stat, C:f'.·101,606, <.k:xtmphan, dcxtmmethorphan, MK·80L NPS 1502, remac<.:mkk, 

/\CEl\ 102!, 0Vl5052(\ cHproJil iknprodil. 1ubcluz<Ae, nul.mzone, nali'emcn:;; dtkohrw, 

accty1-l~amitinc, nil'edipinc, resvcratroL a nitronc derivative, dopidog,r;~L dabigatram, 

pmsugrd, tmxopn:>dil, A.GY··94WI6, or KAI-9803. 

[!W263I Pmvid~~d arc fbrmulatiom; adn:ti.ni~tcrd once \.ll' twk\~ dally to an obe:w or 

ovcnvdght subject continuously to n~suH in a circulating conc<~l1tmtion of Kxn'charmd 

hit. A.dd.!l:kmal weight luss ca:n occut ,:vhen the tor:nwlation is admin:ist(~nxl in combinati'-m 

·with a tcduc..:.~d calotie diet. 

to an obese, <.>vcnvcight or oksity~jW(H1C :-;ubjcd that W:'.t!lt in the inhibition of !~~Sting !X 

g!uco:»e stimulatr::d ir<:.'luHn $<;aNion for about 24 hour~~ or fix about ! :i hntlr:'., 

!Oll.'Ui5! Provided arc f<.wmulations of K.qp chmmd openers administered as a single do~e 

to an obese, overweight m obcsity~fH'onc :'.ub,}ect tbtt result in the ekvation nfcnergy 

~~xp~~nditun:: f'br ab<.lui 24 hotn-s or !'t.ir about !8 hours. 

h> an ob~)xC, ov(:nv·cight or >Jbe~ity .. prom:: :;,uhjc:ct th;:!t rcwh in th<: c:kvath:Hl of beta oxidai inn 

of fi.1.t f(>r about 24 JH>nrs or Hx abm1t 18 h(n.m~. 
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(Q ;m otws~, <)vcnvcight or otK~shy-cpt(lHC hypctphagk: :-<ub,kct that rc~ult in the inhibition <:.rf 

hyp\:rphagia l\>r about 24 hnnrs or thr abont 18 h<nJl'S, 

{tRlZM! Provided ~a-e l(mm.datkms <'l.dminisk~red one(~ or twice daily (p\:r 24 hQur~) w a 

sul:~ject continuously r:;;~n!t in ~l circulating conc(~ntratkm of K,,,-r:· chmmd op:;;ner suffkicnt w 

induce <.dthcr beta~cdi rest or impm\..-ed insulin ~~~nsitivity i:>r both, Such bcta-cd! rest and 

in:lpmvcmem;,; in iwm.l!n sen~itivity can conirihute lo diecthre treatment of type .l diah<~t~~s, 

type U diabch:~:-; and prcdiabcks. Such beti:t·{~cn rest and improvcmoJt& in \n:-;ulin scnsit!·v!ty 

tan c\mtr!bntc W effb::tive rc~~HOr>liiOn of non:m{l gluC<..>S~~ tolerance in typ<.~ H diabetic >lnd 

ptc'dtabatic ;.ubjcets. 

applkHtions, including, but not limited to: ( l 1 treatrtK.nt of obesity~ {2) prevention of-weight 

gain in 1nd1viduab \Vho an:~ predisposed to ob~sity; \3) trcatmellt of hyperim:nktnb or 

hypedm;ulini:·wn; (4) treatment of hyJ.K:•glycernh: (5) tr~t>tn.tcnt of hyperlipidemia, { 6/ 

trea!mcni of type JJ diabe!es, (7) tm~servlltion ofpatK:rca.tic function in type T diabetic);; (H} 

treatn:~ent of mctabohc SJ'Tld.rome (or synd.rom(~ X\ (9) pn~ventizm of the tnm~ilion from 

prediab~~tes to diabetes, (l 0) ;::nrrcction f.•fthc (kfccts in in:'\ul!n secrz:tion and insulin 

sensitivity· contributing to pr(~zhabetes and type 11 d~atx~t<:.~s, ( 1 i) in~atm(~nt of pol:{cy~tic ovary 

syndrome, ( 12) prevention of ischemic or rqx~rfui,ikm injury, { !3) treat <Wight g~1!n, 

dys.!ipidcmh, or impairment c•f g!ucose tokr~mc;; in s11b:kcts trraud \.Vitl:l antipsychoik:'\ 

drugs, (l4) prevent \Vdg;ht g;'lin, dys1ipidemia, or impairment (>f glucuse tolerance in subjc:J:.:ts 

trcat<:d -;vith :uriip:><ychmics dwg;, a.nd ( 15) trt':a\n:K~tri of any· di:><Ci'k"-e w!K:re hy-perl!pkkmia, 

hyp.:;rinsukrnia, hy-p(~dnsu1ini~n·l, hyped.ipi(ktnia, hypc1phagia ot ob;;:><ity arc tontribllting 

factor~'. to thl:' iii:'Vcrity or pwgre~sion nfth<.~ disease, indudirtg but not hrnitcd to, Pmder-\Vi!li 

Syndrornc, Srrlith---l\-1agenis symkorue, Froelich's syndron:m, c:ohen syndrome, Smnntit 

Syndrome, Ahtrom, SyndnJnK~, B:mjcscn Syndrome, Hankt·Hiedl Syndn.nnc, 

hypcr!Jpoprnteinemia type T, .n, lllc and lVc and the like. 

Qlx;sc indivkhml <'l<;; a S{>lid {>raJ do,;;ag;;~ once per 24 hours, i:!piiona.Uy in C\Jmhina:iion with 

growth hormone, to induce weight kiSS. Jn furth,~r etnbrld!ment~, the individual (a) b not a 

tY'Pt 1 dbhctk, (bJ is J><)t a type 11 dh~bdk, (c) b nOt (:xpc:rknr:ing r:hronic, recurrent or drug--

53 

Ex. 2002-1329



:ind~tc~,:d hypoglyc:crnhl,. (d) doc~ not havt nK~t;~bdk ~yndr<.nnc, vr (c) is rml experiencing 

nNJignant hytx:rt<.~ns.km. 

(:,bc~e ind"ividn~il a;'; a iiOlid oral do:-;age h,v-k~<.~ per 24 hom;;, optionally in c<.mlbinatkm 'Nlth 

gr,-wv·!h lwrmonc, to imiucc \Vcight loss. This trcan:nent CHll be the sol.c trc<ttmcnt to induce 

weight ln.~~- ln fl.Jrihcr embodiment<;, the ovcrvs><.~ight or obese individual l<t) dne~> not hav;;; <Hl 

insulin secreting tmnor, {b) is nol suffering from Poly Cystic Ovary Syndrome, (c) i~ not a 

type T d!aktic, (d) !s not a typ(~ U diabetic, ((~) docs not hav<:~ mdHbolic syndromf, (f) is nm 

e:qK:rknc!ng cbR!nk rccnrr.::ni or drug··lnduccd hypog1~/C~mia, (gJ h>±>; nN lK~cn trc~~kd fbr 

~chizDph:renia ""dth haloperid~Jt or {11) is not (~X.p\~r~(~ncing :n1Hl~gnant hyt)(~rten$ion. ln fntthc.r 

embodiments, the ov.::r,veight or ohc$(~ >Hk!k$ccnt (a) has n;A bci)n diagni>>;cd HS bting ty1x: 1 

or type H diabetic, (b) h not (~XJK~r!cndng chmnic:, recurrent lX clrug--induc(~d hypoglyc(~mia., 

or (CJ has wA been diagw)i:<Cd a~ !nwing rnd~tholi<: :-:ym:lt\lm(\ 

or obc::;e individual as a S<}Hd ora.l do~a.gc brm three limes per 24 hours, optionaHy in 

c.orobinution with gro;,vth hc>nl!onc, {i) indue~~ \vdght loss. This trca.tn:tcm can he the !;';Ok 

trz~a!mcn! !o inducz~ >'-'tig.ht lo::;s. In fi>rther c.m:bodimcnN. the ovcrwdght or ohc::;z: individual 

(a) diA~:'> not have an !nsulin-;;;~~creting; tmnor, (b) is 11(>! suff<::ring fhm1 Poly C:yMic Ovary 

Syndrornc, fq i;;; not a. !y]x~ l diabetic, (d) i;;; Hf>i a. type .n diabetic, (e) dix~:'> not have mctabo!k 

(H" nbes(~ adqles,:ent a~ a :solid oraJ do:\age forrn Hare(~ thnt\~ p(~r 24 hotH'~~ nr~tit}tn.~Hy· in 

coJ:rlbination \'<-'ith gH)"\:~·th hormom::~, to itKh!iX~ ·w·dght klS$. Thi:.> treatment cau be the i:<Ol(': 

tre<ttrm:::nt to induce w<.::ight k~~~. fn furilK~r embodiments, the overweight nr obese ad(>ksccnt 

[$ ia) iii a typ;; ! Qr type U diHbetk:, (b! i:> not exper1mtdng chn.n1ic, recurrent or drug-induced 

hyfKlglycernia or (c) does not have metabolic syndrome. 

!OU274! tn anotlKr (~mbod.illK~l1( a K\ll' ~~hannd (ip~~:n~:r b admil1b*~r(:d. as a ~i>lid or::il 

dosage h)rm three times per 24 lK!lH~", oplkmally in ~Xil:nbinatkm '<Nilh growth hormone:, !0 

1nduce "~ .. cigJ~t 1o~s to HJl -o·.v~rv~lcight i)f ob~s~~ :aduh ,.v-ho (~1) is n.ot ~irnuHancou~~y r~~c~~hdnf~ 

gltK:agt>n iJtjc;,::lions., tdiod>Jthyrt>xin ur ful\l,:"Crnidc, (b) i:;;, not being i:r<::atcd fbr &chbxiphrcni:il 

'vlth haloJ:KTidol, or rc; :is nQt cxr~cricncing lYl•3.liglUUYt hypertension. 
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o-r obc:\'.e individt!al ~-~:s ~-~: :'<<.lHd mal zh~;~g<.: .G~ll·tn f<mr tirn(:S p~;;r 24 hours, optionally in 

combinatkm with gl'O'>"iLh h<.;rrn<HlC, to !ndw~:e \Veight lo:'.">. 

ur obc-;:;e individ1ml a;,; a t';<.llid oral do~<ag<.::: fonn adminiskrud from one, hvo, thr>:c or fi:.lur 

firn>:s p<.:::r 24 houn;, optionally in cmnbination \Viih gm'<-vi:h bon:non.c, to indue<.::: \Vcight to:,;$ at 

iJ daily do~c d' 50 to 275 mg, h1 a !'i.!rth>:r cmhoditncnL the ov<.:::rweight or obe:,;c 1nJ.ividtml 

individual {~1) i."- not ty-pe T dia.bdk,. (b) is nt>t tyjX~ .lJ diabetic, (c) is rw! S\.tffering chronic, 

r0cun\~nt or drug-induced hypt•gl~,tccn·lia, o:t· (d) <h.:.e.s not h>lv<~ metabolic syndrome. 

[U027'7! ln a.m:.-th<:r embodiment, a K.Yn' dHmnd OjX~ner is ~~~.lminisl<:.~red to a:n ov<:~rweighl: 

or obese individ1ml as a :--did om! do&>l.g<.: form administered frmr1 one, t1:vo, three or h.mr 

tirnes p<.:::r 24 hours, optionally in contbimttion with growth honnonc, to induce weight los::; at 

a daily d():<.C of 130 to 27 5 mg. ln a. furt!Kr ernbodimcnt, the over<.veight or obese individmd 

(a) h; tli.lt t:)-1.3<.::: I diabetic. (b) is not type Jl diabetic, (cj b not sufkring chronic, re<.;nrrcnt or 

dn.tg-induccd hypoglyce-mia, or (d) doc:<. not have metabolic :<.yndmme. 

or obesity prone individual as a ~o!:hi oral dosage fi.mn one, i<>NO, three or four tim;:;s p~~r 24 

hour:<-, \lptionaHy in curnbinMlon vvhh g>'O'Nlh hormon<::, tt! m.ai.main a weight lo~s, a:x his 

pr~~fcrable ·tQ rn.aintain V/cigllt h1 an ob(~~t~ ~nd]:~d.dual one{~: son1c v~h~:~ight J.os.s ha,~ occurrt:)d 

·wh~)!l the alternative i~ to regain wdght, ln a furthtr embodiment, the adn.1i.nh>tcred daily 

d(l;';(~ of the K..'\Tl' ~;:h::mnd o~wner is sn \() 275 mg. 

dosage form to an (•vcrwdg}n. obese, or obc:c-ity pmnc iw.:lividuai, optionally in co.ntbimttion 

V·/ith gr<.nvth hon.nor.a~-: to ('a) elevate t'T~el'·gy expenditure~ (b) ele)iitte beta oxidation o.f .fat~ or 

(c) r~ducc circnJating ttigl:lccridc conc~;)ntrati{}rl~~ 

>":l.dmlnlsi(:rcd on a pro:tong~:d basi~ to a.n individual in rtecd th(:rcc>f t.o indtK\~ the los.x i:>f 2S~·;,, 

50%;, or 75'}~, of inithl body fat. 

j(!H2W!.! tn another (~mbNfin1eni, a solid nrd dosage of a Kwr channel opener h 

adminbk:r\~d >:H~ a p1·oiongcd basis to at\ lndh·khml in nc(~d Hu:~rc:of, oplk>n~tlly in cornbin~ttkm 
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\VHh gro\:vCh h<J~-r;u:me, t<) lndw:x (a) the prd(:rentlallo~ii qfbndy tilt or (b) ll:n:: prdcn:cnti~tl 

tQS~ of \'isccra1 body hH, 

admini:<;tct\.:d on a prohmg~d ba~>is <:.me, tw·o (>f thnx~ tim(:~~-!K~r 24 hours ~~~ daily {bJ~-cs of 50 to 

275 mg wan individual, optionally in cor:nbinalion with gn.h\'th honnmK~, to (a) induce ih<;; 

lo:<;s of 25'};,, 50'};, or 75'}~; of initial body fht, (b) induce the prcf.;;renli<llloss ofbody fht, or((.) 

induce the preferential Jo~~ o:f,/i~ccraJ tat. 

adrnini:.;tenxl tu :;m indiddmd, (>pt:iomdly in C(>mbinMion ""ith gt\)'.v-\h hormont\ !iJ indu~x~ the 

prdh\:ntiai lo:o::<; of body fat and to induce reducti(ln in cifcuhiting tr!glyceridcs. 

{00Hl4! In -<mQt!K:r cmboditnent, a ::-olkl Oritl (klS(tg(: nf it K .. ,l1' dta;md opcn<:.:r is >::0·· 

administered with growth hormone, 

administered \Vith growth honno:t1e and optionaJly one or mon~ of );ihutraminc, orli:>tat, 

rinK>!Wbant, an appctit<~ supprc:,;~;am, an ami~deprC););<l.Ht, an ami--cpikpik, a. dhm~tk Hwt i:<; nm 

fbro~emidc, a drug thai induces \Vdght h));$ by a mechanisrn ihat is (~i:,;tinct hom a Kxw 

chmmd opz~nz~r, a dmg; that !ndtiCCS wcighi lm>s by a mz~chani:<.m that h~ distinct .!rom a K:\.T!' 

chm:mcl l:!pcncr but h; not mctfbrmin, ftlrosemkk: ~._;r tr!iodnth:,.'J\):<:in, ()t a dnrg Hut! knvets 

blood prcssn:rc, to induce \.vdght !o;;s and/or treat obesity as);ociated comorbiditks in an 

ov(~nvc:ight, dx~:o:<:.:, or ob('shy pron(: individuaL Jn further ('mbod:imcnts, !he ovnwdght, 

!Jb0S(~, i.lr i.lbt:::<!ty prone hldiv:idmt! {a) i~ <1 tyfK~ 1 diabctk:, {b) is H(lt a iypi.:' H diabdiC, {C) is 

not St!Hhing frorn chronic, recurn:::ut ot drng~induce>J hypoglycemia., (lr (d) dn~~s not hase 

metabolic syndrome, 

<.ld.mini~wrcd with gnY.:vth .hormone and optionally one or mor~ of an anti-depn.':~~sant, a drug 

that lo\.vers bJood pr~~~u.re, a drug that k~\V~n:< chokstcml, a J.mg dmt raise:,; HDL, an anti~ 

inflam.matory tha! is nut a C:ox~2 inhibitor, a drug thllt lo\vel}l circulating triglyceride~, to an 

o-vcrwdght, ohe::<c\ or obc~!ty prone: indiv·h:lual to !ndu(\':' \Vei.ght los,:; ;:o:ndior tn:::at ;:>bcsiiy 

associated (\)morbidities. In further cnlbodiments, the: n'"er:t.veighi, obese, >Jr >Jhcsiry pn:m~~ 

individual {a) i::; not a type J diabdi(\ \b) is not;::: ty)X fl diabetic,('-:} i;;; not Strf.f\-.:ring fi·om 

drr<;nk~, r<:.~current or drug--irldnced h;ip(:g!ycernia, or (d) does twl have metabnlk syndtonK~-
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admiuistcnxl \Vlth gn:.Jwth hormotw and (lptlonally one or more (}f ~ drug that lo\vCr$ blood 

pre~:><ure, a drug that lo\'·iefs (::hoh:~sk~rol, a dwg th;:t! ~~be:~ HDL, atl anli,-int1?lmm~~~ory Hwt i:>< 

not a Cox<?. inhibitor, a drug that Jo;vo;::n; dn.-:ulating triglyceride~, t(l maintain w>~ight and/or 

when the <.tltermHlV(: is to regain \Vcight ln furihcr embodiments" the (}Vcnveight, nbcse, or 

obesity prone individual ('-t) is nola type l diabdk, (b) b not <t t)''P(: n dhtbet~c, (c) is not 

optionally one or mon:: of Phentermine or a derivative thereof a:t d~tlly do$<:.:S of 15 to 375 rng 

tabkt f()rn.miation is Ci.i"~H.!rninistcred \Vlth growth honnone and optionally one or rnorc of 
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combinaUon with gro\.vth hor.mone, once p;,::r 24 ho1.n·s at do:'(~$ of !25 mg tn 275 mg to ;m 

ovenveight zw obe:-;e individual >vl:w i~ nd lype H dia1K~lic and i:'l nl.~t bt.~!ng tn:a:td fot 

for oral ~ldrninilitration.. The !abkt or capsuk may b~ t:~o~fonnulakd with n1tlformitL ln 

;mother ~mbodirn~nt a K'<n' channel. opener is fomnllated 11$ ;m oml su~.pcnsion, and the oml 

~~b.pcn~ion ma}' be further z~>lCllp3utatcd in another embodiment.. 

!002941 ln <lm)!hcr embudiment,. >i. phannaccutical S>i.lt ufil. KATl'Ch>i.nnd Z)j:Hm>::r i:>< 

fbnnuhwd <i$ a ta.hkt (;r car~:>l.!k for om! >ldminis!ra:tizm, or as an oni.l >.u:-<JK~B:>-i<m nr a,, an oral 

~olulion, zH· >l:'; an om! St)h!titm th<lt 1:-< encapsulak~d. H' ihc opz~ucr is <.llazoxi(k, the salt, is 

prcfembly :no! a :"~odium $<dt 

l:rydrochk,rothiazide, chlo:rothilu:idc, ;:.:yc!mhiazid<;;, b<;;nzthiazidc, met_ydothia:ddc, 

bz~ndrotlumdbiazidc, hydroHnm(~thiazidc, trichlormcihiazilk or po1yth1azhk h:t H. 

pharmac<::u!kal ft>mmlution ~u1tabk fbr oral udmini~truti<: .. n. 

some or an of the fo!kwving cffix:t:.. ar<:~ nb&ctvcd: (!)the p.nxlueiion of lipop.n>kinllp>h<C by 

adipocytz:,; i~ rcduc:ed; (2) (~nhan~x~d lipolysi"' by ;>.diptK):'ic"; (3) cxpn:~~~ion of fi.itty add 

synthaS<.' hy adipocytc:'l ):'; nxiuccd; i4) g1yccndd<~hydc:- ph<,~plmtc dehydrngcna:-<e ~tctivhy of 

<tdipoc.y<~:~s is r~~duced; i"S.llittk or nn lWW ttiglyC>i::fidc~ arc synihc:-<ized :wd :-;iorcd by 

adipocyte~; (6) enha!Ked cxp:n:;ssion of fh A.drcnergi<: Rix:cptor itl~AH.) an inlprovenKnt in 

the a~h~rwrgk: fundion ill ad:ipo.cyte~; (7) r.cducd ghu.::o~e ~titml.htkd secretion nf insulin by 

pancre<l!ic B~cell~; {B) dtx::reased im;ulinemia; (9) enhanced bh}od ghKose kveh; (lO) 

im:.:reased expression i.lfUncuupling Prot~.:.,\n l in adipocyt~.::s; (1 l} ~nhanccd thcn:nogew.::si:'l in 

whil~ and hro\vn adipo~e tl:'l:'lne; 02) reduction of plasma lrigl~lceriJ.c cnnc~ntration: (lJ) 

decrease.in circulating kptin cmK~enirations;. (l4) HJHcgulation ofinsul.in rec<;;ptors; (15) 

;:•n!utnced glucose uptake: (16) nxlucc:d adipocytc hypc:rpb."b.; (l7} nxhKx:d adipo,;;y·V;~ 

hyp~)rtro:phy; (HI) reduced raks i)f conversion of prc:adlpocyt~)'< to ad1p>JCytes~ {! 9) rcduc.xi 

nr!C:'I t>fhy1X:rpiq.gia, (20} h:)ic~TCB:-<t.d pro!(x:tk>n (>fCN$, cardiac and ;Jthc:r th;stKS f)·om 

\$(:ht:~mk Or n~pcdhsk>n injury, (2l) impr<.iVCd in~ulin S>)H~itivily, (22) >)kvatcd (:SF i!Nllin 
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;::on;x~ntraiion:><,. (23) dcvatcd ~cir<.cnlatlng adip<mcctin c<.mccntratkm;;,, (25) 1\~du<.:cd drcul<l:ting 

trigl.y.;.:cride <.:OtKt::ntratinm;, (2~'j) <.~nh;'>ncemefli ofbeta--c•dl tc!ll, and/or (27) itKre<he in Je;:w 

body ma:><!\., 

concentrations ofK.YrP channel (lpeners, (1plimwJly in cr>rnbination >vith grmvth honnow:::, 

resulting frorn the administration of the dmg as an i. '>'. formula-lion, an irnmd\ate n~kase oral 

forn:rnhtion, a controlled rdcasc fbnnuhltkm, a tnmsdcnnal fom1nlation, or an inlramt:-;al 

kwmuiat!on to an ovcn\,<::!ght or obese individual w'hlch restdts in ( l) mcastm~bk supprcsskm 

(>f fasting insulin kvds, (2) suppi"c%km d. :U1sting Insulin kvch by M least 2{Y\, from lhc 

b~~s:etine Int.:.asurt.~nle:nt in ilHJ sa.n~to individ~u~·:tl p~rior to ·{re~:drncnt '-\~"~th a K-:\TP ch~tnne1 op~ncrs=­

ClJ suppr(~iision of !::ts!!ng immlln lcv~b by at ka:'<t YP<) from the ba.-;;dinc me<l$\tremcn! !n ihc 

sarne lndlvklnaJ prior to treatment with KA-rF elmJwd openers, (4} suppre:->~ion of fa~ting 

imulin kvc1~ by at kailt 40'}o fhnn the baseline mea:>mement in the same indivklltaJ prior to 

U'eatrnent ~vith a Krd"F (.:hannd openers, C5} supprcsskm oft:ll\ting in.sulin levels hy at ka::;t 

5W~··\, fn:>n:l the b<.<::;d1:nc rneasur(~llK~nt in the sa.n.tc indiv1dual prim to tn~<.ttment ''"'ith K.A:ii' 

channel opener:~, (6) suppression of H:t.~!ing insu1ii1 kv<~h by at !east (if)')·{) hom the ba.sdine 

nlcH:~un~m.~mt in th~~ same individuaJ prior to trea:tment \vtth K.-\Tl' cha.nnd or·~ner~:, (7) 

strppn~ssion of fk"ting insulin 1evds by at kast 70'!-;~ from th~~ bm;cline mcasnren:~cm in the 

!:>am(~ individual prior to trcatmeni with KAn' channel opener!:>, (8} ~uppn)ssion. of6sting 

insulin k'-·ds by at kh~t XO''.;~ frm:n the bH~eline nx~asurem,~m in the :.:;amc im.Evidual prior to 

in;atmcnt \'lith K..->:rl' channd ~Jpcners, (9) k1ss !)f '<vc!ght, (10) <.~k<:-ation Gf testing enetgy 

r:xfK:ndiiurc, m· ( ll) ekv·ati<m of the oxith!ii>n of hit!)!" fhtly ~w!ds. 

uf KslY dmnnd op,~n(~rs rc:o;ulting from the <Hlministtation of an i.v. fornmlation of the: drug, 

or a.n immediate n;;:lca~c ora1 fnrmulation of !he drug, or a. cmmnlhxl rdca.sc fbrnmhuion of 

the dmg, or a sustaint'd rcka~e fon1mladon, or a tru.nsdennal fommbtion, or an intnm~Nll 

thrmdation of the dmg to ~m obesity prone individual \v.hich re~.ult in(!} lh<~ loss of\>.'cigkt, 

Rnd C2) fhe n]aintc:nanc;;;. f}f'\V{:..ight. 

of KArF channd openers n;:~ult!ng from the ;:::dm!nistn±iion of an :Lv. formulatkm of the drug, 

o.r ;ln b~nnlcdiatc .r<:~lc~~~s<.~· (:raJ :f(:rn:~uhtti()n of th~) drug~ ()r a conirullcd rc:leas(~· :nJrnJuh?ttic~n \>f 
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k>rnmla:tion of the dn<g to a pt\~diatK~tk imlividmd which rcsuh in preventkm of tlw tran~ithm 

(Q diabete:'<. 

f;·fK.,\1!' c.llannd opener~ t\::o;nhing {i:sJrn the admini~tratkm of an Lv. fnnrmlation of the drug, 

ur an imn1cdiatc release ora! forrnulation of the drug, nr a controlkd release f\m1m!ation of 

th~ drug, or a sust<.tincd rdeasc furmula!inn, or a tran~;dcrrmtl f(mntl!at1on, or m1 intram.ts.aJ 

forn:n:thtion of tlli.) drug to a indivirhmf '-Vhh type l diabetes which retmlt in beta cell rest. 

ptdm•gcd adn:linistr:;!lii)n ofKA"fP channel openen~ t!J >:lvCr\vc!ght, ob..::sc or ob..::sity pn)n..:: 

individual;; a;; provided hcrdil !ndu.<ks, but is rl>:>t !:irnitcd !o one \)f nK!n) of { 1! (:nh:;mccd 

energy ~~.:<pcndl!ure, (2) enhanced u>:idatkm Qf(';;d and fhtty acid:,;,{}) the cnhanix~rncnt (If' 

lipolysis in <tdiposc ti.$SUC, (4) cnh~mc~:~d gluco;;,(: uptah• by ti$SlK~i;, enhancd in$ulin 

i;ensidvity, (5) itnpr<niiXl b~ta adrenergk res}xm~e, and (6) ilKn"~~~~ in k<m body ma$:-;. The 

motk of action by whkh v,rdgh.t is maintained or lo;o;t n:~~n1th1g from the prolonged 

<.tdmini~traiion of K,d.P channel opener;,; to ohe"e or ohe:->ity pmne indivkhJah as provhhxl 

herdn roay ah<.i include the ~~uppn~:->"ion of appditc. 

to ovenvcight or obese httm<ws or animaJs, optionally in (\)mb!natkm \ltlth gnJ\'ii:h honn!._>nc, 

rct;ult~ in subt;tantial and su~taincd \Vdght los::< indudi.ng some or all of the fb.tkl\Vi.ng df(x~ts: 

(!) prdCJ(~ntial1oss of body H1t: (2) bss f!f greater !han 25'><.l d'in!t!;tl twdy fht i:mlss; 0) lo% 

of gJ(~<Het than ..so~~{~ of initial body fat rn~:c.~s; {4) loss of grx~at.er than 75~-{" of initiaJ body fat 

rn.a:,;,:;~ (5) significant incre<i$C in resting energy oxpor1diture; (6) iw':t\:H$(: In tk -:eddation <rf 

fat a:ncl fatty m:.it!(;; Ci') reductkm in b!ood prt\c;:;uro; (B) production of lip<sprotdn lipase by 

adiptK.:yt~.:'s is n::dl!ced; {9 .l enhanced lipolysis by ~tdipocytcs; ( l 0) (~xprcsskm of fkty add 

s:~'·nthHS!.O.~ b;i ;ldipocy·tcs i:-; rei.h..tced; ( ll) glyceraldehyde:> phosph<~te dchydn>gcmtsc activity of 

adipocytcs b reduced; ( 12) litiJc or no ne'-'<' triglyceridcs are synthe~h·:cd and $!orcd by 

<.ldipocyte::<; ( 13) tmhanced cxprc.<;s\>:m of 13, .Adr>.)n~rgic R;:::~-:eptor (f.hAR) and an improvement 

in th~ adt\~ncrgk :!l.tnct!on in aditxK.:y't~~$; {14) rcdltCCd glucose st!n:ttlb:lcd SlX:rct.km ;)finsuhn 

by pancreatic B--cdls; (15) dc~xcm;cd !nsuliltcrnh.; (l6) cnha.tw~x! bh)(K! gluc:;:>~e kvds; {l7) 

increased exprcssh:m Df Ul1Coupling Protein ! in adipocyt~~"<; ( l 1-4) ~~nha:nccd thcrn1ogent~"<lS in 

white and hl\W/n iltlipN>e tlssm::; il9) tductiotl ofpJa:"ma trig1yccdde C:C>tK~cnt.ratkm; (20) 

decrease in drcuhting 1cptin C<.>ncc:ntra.tions; (21) llp--rcguh1tiN1 •>f i:nsdin nxxptot::.; (22) 
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enhanced glu<:x>se uptake; (23) reduced adipocyt>;:: hnK~rpla$la; (:'>0 nxlnc~:;d adip<:.:•cy·te 

hypertrophy; (25} ft"duc<:'rl rutes of cOn\·en>ion of pJ(mdipwyte:'; (<:.l adiJX>cyte~~~ (26) reduced 

r:a:tcs of h:yp!;::tpha:g:ia~ (27) Hw ~;eqtwntiallO:';:'; Hr~>t oftbe mctabolicaJly n:w~t active adipo~e 

tissne (vi~~.x~nd\ followed by the losli of less rneUtbolk;ally <~ct!w.~ adipose tbline, (28) 

do;:vation of circnh!:ing <Kiip<:.mt'<.:tin cow:entr;~l1on:';, (29) elev<rtion of <::erebro~pinal Hnkl 

insnli.n levels, (30) enhanced iskt Insulin m.RNA and insulin content, (31} enhane<:~d 

rndabolic cf!kicncy of in:,;ulin, or (32) incrca;-;e in !.can body ma~s-

eombination .,,._,hh gtO>.:\iLh hornKn:le, to obesity pro:ne humans or animal:);, includh:tg 

individuals wlw have undergone >'<triou:>< type;;; ufhatiatric nu·g~::ry, te:><ulls in S\btktined 

rnainten<nK:e of weight lil>:.:h.tding S<:)tne ()t ~dl Of the fOllQVVlllg d:'f(~C!S: (1} iw;:r(:H:K:d re:';ting 

energy ~~.:<pl::'ndl!urc; (2} iJKrc<tc"-C in the oxidation of f<lt and Ditty adds; 0} reduction in h\!J(;d 

pressurl::'; (4) prodnctkm c;f' Jipnprotein lipas<:.~ by· a.dipocyt~.";s is ri:ldueed; (5) cnlmnc~d 

11p<:.l!ysis by adipoeyte:>; (6) expression offatty acid f;yntkl.w by adipocytcf; b reduced; (7) 

glyceraldehyde phosphate dchydrogcnw;,c udh·ity of wJipocytef; b reduced; (B) liHk or no 

new triglyccridcs arc syntilesizcd and stored by ~ldipocyte"-; (9) e.nhanccd expression of i}, 

Adrenergic R\x:z~ptor (i}:;AR) and improv<;.~ment in the adrenergic funci1on h1 adtpiKyte~~; (10.) 

reduc<~d !{l ucosz~ stimulai<::d se:cret)on of in.snlin b,y pancreatic H~cdh; (! l} (kcreased 

imulint)mia; n 2) enhanc~~d blood ghK<:>se kveb: OJ) incn~~lSCd expn?~~skm ()f tincoupling 

Protein 1 in aJ.ipocytz:-;.~; { l{l enhanced thern1>)ge~X~"-iS in -.vh1te and brown adipo:.::e ti:'"-ue: {15) 

rcdu<:.~tion of pla.:,;ma triglyceride concentration;. (!6) decreased circulating kpiin 

;::on;::entmt(on; (! 7) up .. n;gulatkm uf insulin !\~C<:.~p((H·s; ( 18} enhanced ghKo:><e uptake; (! 9) 

n.:duced aJipucyte hypci'pbshl; (20) reduced adip;;!Cyte hypcrtmphy; (2!} reduced rates of 

;,::onve:r~ion ofprcadip<..<cyte~ l:O adipocyte~; ;md (:22) ted:u>:.:ed rate:>< nfh:qx:rpha.gi<\ (23) 

elevated dn:.ulating ad!ponet:ti.n C(>nc<::·n!rmion, !24) ekv<Hed cerebrospinal fluid insulin 

h;\·i.+<, f25) cnlwnc~d Hct insulin mRNA and inl'iulin c<mten!, or (26) enhanced mN~lboli<:. 

diicicncy of insulin. 

{MJMI InmKd!ate or pmkmg<:.~d administration offorrm.!lations of K'<T!' channd otx~m;ts,, 

optkma!ly in fombination -,vhh gnJ'<Vth h<:.in1><:.me, to prediabc:tk or iype l diabdk humans or 

>lnirn;tls l\~suhs ln the pn;v;::niion of beta r:dl l'rd1nre, impnw~xl glyc:~~:n1k ~xmtrol, and 

prevcl11ion ofihc !mns!tkm fn)m pnxhahc1cs to diabcic:o; induding ."OH1C or all of the 

:!bl!(w,.·lng dTcc.ts: d) l!1Crcas(: in rt\'-'t\ng (:nergy cxpenditnr<:; (2) hwr.:::asc: in the \:!Xidation <.if 
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tM <Hld fatty acid,"~ (3) rcdm::tion in blood pn~:'i>;urc:; (4) pt\KlHctkm (lflipopwtein Hpa~c l::·y 

adipncyteZ' i~ 1\'{hK~"d~ (5) ;;;:nha.nced lipoly:'ih:; by adipncyte(:;~ (6) e.Kpre~~ klll ;:~f fl~Hy add 

synHm:'ie by adipocytet; iZ' t\duced~ (7) glyceraldehyde~ pho,:;.plu~t~:c dehydrogem~,:;.e activliy of 

adipncytcs i~ redu(cd; (8) little or no new triglyceridc~i are ~yHtbe~ized and Morc~d by 

adipocytei::; {9) enhanced cxprcs~inn of fh Adrenc~rgic Receptor (fhAR) ~md an impn:>vem~~m 

in the adro;;ncrgic function in adipocytcs; (10) reduc~.:::d giuCO$(~ $!\mulat(:.'d secr~.:tion of irwl.din 

increH~>.:::d exprc~sion of \Jncoupling Pmtein l in adlp>:.x::ytes; (14} enhanced ihcrn.togenesis in 

whik~ and brcnvn ;,dipo.:,c H,.;~uc; (! 5) rcdnctkm ;)fpht~ma tdg1ytcrkk concenttaHon; {! 6) 

d~X.:l'Cil>;Ct\ (+n::uhuing Jcpt!n Ci)nccntr::Hi;)!J,.;; { l7) up··!\~gulatlon <)f lttt<ulin l'Ctcpton~;. (! 8) 

enhanced ghteo~w l.tptl:~.ke; 09) r\~duccd adipocytc hypcrpbsh; C~Ol rt~dw;:cd ~~dipocyte 

hypertrophy~ (21) reduced mks ofconvct-:-;ion ofpreadipzx.:yt~:.~~ to adipocytcs; (12) reduced 

mte~ (lfbypcrplHtgia, (2J) dcvHt::.:d tircu1ahng adiponcctin concentmtiml:'i, (24) dcvatcd 

cerehrmpin:a! t1uid insulin lcv~.:h, {25) enhanced ii::ki in$ltlin n1RNA and insulin content, or 

(26) cuhatK:ed metabolic effkkncy of insulin. 

[MJ(}5j h::nmediate or prf:•longcd administration of fon:nulations of K·nJ:· diarmd opencr:'i, 

optionally in combination with growth hormone, to hun:uln~ or animuh that are at dsk for 

myocardial infhrct. or ~trok~~ or n.mkrgoing a surgkal pmccdun~ that r;:;~torcs bklod fhN>' to 

lKart or hmin rt):'iults in imprf.,ved thenlpNltk oulcom~~" p~)SHmrgkttlly, or l'l.llknv1ng th(~ 

GCCltrn.?ncc of rnyo·CJlrdia.l inf~irct or f:.tro.k~ by l:rnproving tht~ ~n:nd~.:-al of ti~$U{~ a.t)er blood 

f.bw i~; rc:,;iomd, n~duecd stunning oft!swc, and altc)ring the nature of the inf1ammatory 

trt::atment of obesity·, hypt::dipidemia, hyf.K~rkn:'<ion, 'Wc~ighl maint<:.~n<tnC(\ typi:.~ i diitbd<:.~~, 

prediabetes, typ>.:~ H diabetes, or any conditi()H wh::.:re ~vtight lo:'<:'i, r<:.•dm::.tion in cin::.ub:ting 

trig!yccridcs or bda cell m:<t contrihtrtcs to thcrap~.:ntic outctHilCS provide for a range of 

critical change:'i in phannucodymnnk: and pharrnacokinctic re~.ponses to administ<~rcd do~es 

of 1<.--\-_{-;> clu~nn.cl bf)eners:~ bptionaJly in ()Ornhina.t_if)n Vllth. gro\v1lt lH>nnone: \\·~hich chang;t;s 

include one or n.11:>!\c o:f the fblknving: (!) cxt~~nding th(~ pharmacodynarnk df~:;;;t of an 

>ldmlnistcred do;;;c to greater t.h~m 24 hour:'> a:"; mNlswwl by· the supprcssk~n oflnsul!n 

se(~rction~ (2) prov·id!ng tbr substan.IiaJ uphtkc of the activt phHlTfHlc~-uth:~ai ingr~dient h~ ·th·c 

small ln!!;:stlnc, (3) pro.,· I ding for su.bsiantial upta.h (>f thc: >Ktivc ph>lrtnal;;OJtical ingnxlkni in 
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tlK~ huge ime~tine, (4) resuH h1 klwer~d Cmax v;::r;:.u:>; current oral :su::;pem•ion or cap$uk 

pr<lduct:'. fbr th;:: ~ame adrnjnl$!eJ<.~d do3C <.rfactiV>) pharnmcentkal ingtdlem, (5) fH\:>vidc (i:y; 

.:~irculating eonecn~ration:': of unbound ndiv<.~ pharnu1c<.~uticaJ ingr<.~dien! ;:~bove ihresholJ 

conc;)ntratkms kH' 24 or more houf(; fwm a ::;iHgk~ admhti:'it<:~r:;;d do::;e, and (6) provide for 

nKwe c<.m:,;i::;lent drug ab$<:.lrpt1on by treated individu~tl::; <~<:. cowpared to existing cap:-;uk 

:i{JrnTulntio.ns. 

J?ha.n:naccutic;:d c::..J ... forr.nulation~;; offhc Cl!rrcnt ]nventlon. dc~:igned to treat a range 

of cundition,; in humans and anirna!s indude tlK~ eombinatkm <-lf K,wp rhanne1 openet:< w·i·!1:1 

gro>vth horm.otK~ and optiunally one !)f nwre of: {l) a dimetic, (2) a drug that knver:-< hh.}od 

pt<'SStm~, (3) <l (kug tbt Suppress e.:> aj:JPetl\e, (4) a CMmtb!nold n;ceptor antagonist, (5) ll drug 

thal suppre;;se~ lh;:tt action of gm;tdc lipa$es, (6J ~my drug that is used tn indu,;::e '-''<.~ight los:>, 

{7 J a drug illat )>)''vers chok~terol, {8) a drug th~t! lower:< LDL hound ;;:hok~tetd, {9) a Jrog 

that improves insulin sensitivity, (10) a drug ihitt improve$ glucose utili;~ati(>n or uptake, 0 I) 
a drug that r(;duce;'; incidence of athcro::;derotk plaque, { i2l a drug that reduce::; 

f(W11uiatkm!:> d'Ksn' cham1<~l opener~, optionally i.n combination \:vhh gro\vih horn1f.me, 

rc:-<nlt in rednz:,~d inddenc<:: ofad\·crs(~ side dlecb including lmt not limited to cdcrna, fluid 

<<:.~kniion, r~xh1ced rates of ex~:::rdk•n of sodhm:l, chlodde, and uri;:: >Kid, hyperglycernia, 

kctoacido~i3, ww:;ca, v·omiting, d:y~pq>si~~, lkus and hea<.h:td:le:>, The:><.~ reductions in 

fr(~qm:~nc:y· ufadvCf':>;C :--ide efJ:ecb. an~ <tehk:ved by: (1) initiating ;;bsing of individuals >i:i 

$dJilH_:,f:i!peutic dO$<:S and in a :-;tq> w·ise manner intcre~~sing ·tht~ (k:<-.»(~ daily until tlK~ therapeutic: 

do$e i~ achieved whl:'r(~ the~ rwmb~::r of (by~ Gvet which the ::;tep up in dose b effected i~ 2 to 

H\ {2) use Df tlu:~ low·est et!'ectivc do:>;e to aehk~ve 1he d<:.~~in:d lhcn1peutic dred, (3) u~c of a 

pharmaceutical formulation that dehly!:> n.:ka~e of active until ga:-;tric tnmxit is cornp1ete, (4) 

use ofa pbannm::.eutkaJ !\mnulation that dday!:> n.:ka~~e of active until gastric transit i::; 

compkl~, (S) us~ of a phunnac~utical t(.wmulation that re.:m!t-,; in lo'iV(~r circuhtting peak dmg 

h:~v~~b a.-;;; cornpiircd h> ml !rnm~x!iatc n::~h::asc: i.ital wspcnsion or c.upsuk formu.latkm fiJr th<: 

:;an1c azlmlni:>tcrcd dose, and (6) opii:mizinli~ 1hc timing of adminh;traiion of do:>c ,.~:ithin the: 

day· ;lnd :rc1ativ·c to rncah;. 
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~y·nz!rt>n:m, F:rodkh \. :o>yndn:)mc, C<:.llwn ;;yndrome, S1.m1mit SyndronK:, ;\ btrom, S:y-ndn.>~rtc, 

Bo!jesen Synd!\mw, t1ank•t-Biedl Sym.lromc, and hypedipnproteitlemla type t U, Hl, attd l\i 

with fhe eun-e1lt invemkm li$ing ph~mna<.:eut(cal fc~nml.hHiOn$ of KATP channd opcnl'.:r;;, 

uptlonally in cmnbinatiou ~:vi·th growth hormorK~, !\~Hllt in i:inme or an of ihe f~)llowing 

therapeutic uutco.mes: (1) \Veight los~., Cj redm:;o::d raks ofv;·(~ight gain, 0) inhibition of 

h,yp~q)hagia, {4) reduc~d incidew.:T of irnpaircd glnco:,;,c tokrance, prediabde:o, or diabetes" (5) 

rduced incidenc>.) ofconge$tlV<.) heart failure, (6) reduced hypcrten:,;,ion, and (7) reduced rates 

of aH ca:nse rnortalhy. 

!OUJlO! TrC>l!ment of pr(·dia.betic subjcc:t;;; v~--i!h the curn:,nt inv~ni:ion u:><ing phannaccutical 

fbnnula.tions ofKAn' .;.:b:mnd c>p(:ners, t)ptiona.ny in combinatkm .,,,idl gr<"vlll hormone, 

result in sonu:·: or all of !lK foHo\.vlng tiKrapcutic outcolnc:->: ( l) >vdght lo:>s, (2) restoration <:>f 

norma! glucose toknmce, (:D detay<i;;d rate:> of progrc:>si/m to diabd~S, (4) reduced 

hypertension, and {5) n.xh.tccd rates of all c~nlsc mortality. 

fbnnuiatkmi> of Ksn• chamK~! opctKTS, optionally in combination \Vlih growih hormone, 

result in ~om~~ or all of the follm.ving thcmpnttic outcomes: (I) \Vcight lo%, (2) n~"toration of 

normal gh.!CO$C tokrance, en ddaycd rate::; ofpmgre::;:'>iOn of diabetes, (4) irnpn>vtm<mt::; in 

gh1cos(~ h.ikrancz?, (5} n::~duced hypcrtem<ion, aml (6) r~)dl1ccd rat(~$ of all cau::;e mortality. 

treatment ofd!:>('<lS('S (lf<rver>''<:.~ighl, obcs<:.~ m· obcsily pn:mc hurmm and ;;mimal iiubjcct"' 

inv<AY6 the c:o-a.cknin:istrali\Jn of a pln:\nn<sccutil.::ally 6\C>::epi:::tbk formuhtion of Ksrr chamH;;l 

openers wi!h an accepta.bk fotmulaticm of gro~:v!h honnnnt~ and optionally om.~ nr nlOn~ ot 

(l) Sibutramine, OJ o:dhtrt, (3.~ Rimonabiwt, (4) a drug tha:t is an itppctitc l'Uppri'.'SSiwt, (5) 

~my drug U~(;d to induce weight Ins::; in an obese or t!Vetv,··eight individtwt (6) a. nmHhiuzkk 

diuretic, en <l drng ihat .k:>\VCfS Chob.terot (8.! <I dmg that mise~~ HDl.. chokstenJl, (9) a drug 

tlmt1owers LDL cho.lc:.'\tcrol, (l 0) a drug that lm.wr:,;, blood pressure, (II) a drug that is an 

anti--dcpr(cssan!, (12) a drug that irnpnJvcs insulir1 sc:nsit!viiy, ( 13) a drug that in1pwvc:s 

glucos(~ utihzatkm Md nptah~ (14_! a dn.;:g that is ~m ant!-cpHcptk, ( 15) a drug t.blt ban anti·· 

infhn:m1~~~ory, or { l6) :1 drug that Io<.vcn-; circulating triglyceddes. 
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ttt:atment or prevention of '>"lelght \_;<'lcirl, dy:<;llpidernia, lJr i tnpaired glm::ose ll)k~ram.::<.~ in 

S\Ibj(~cts treated '""lth antlp~ych(lti\::;:; drug:<; ltl\·oh·e H~e C(HK!mlni::;tra!iOfl of~~ phm·m;:::c(~uti<:ally 

~H.x:qn<>bk~ l(wrndMi.ou of K,\TP dHHltld <..>p~.llCl'i >vilh gt(l\Vth horm(lnc and ;JptionaHy n.tK or 

nKwe of an ac<:.cptabk fhrn:mla!.inn of; lithium, ca.rbamazcphK~, V<-'!.lpn!k: a<.:izl and divalproex, 

and lamotriginc, antidcprcx~anb w.:::nerally cla~;:;;if\cd H~~ monmunine oxidase inhibitc~rs 

1nc1nding isrx:arboxa~~id, phcneh:ine Hllfate and tranykyprorninc suWlte, tricyclic 

<m!idcpre::>sant~ including doxepin, clomipramine, amitriptyline, mapmilinc, dcsipromirK, 

nortryply.!ilw, de,;ipraminc, doxq:>!n, trimipmm!ne, b:nipraminc ;3:nd protryptyline, !etracydh:: 

i:tntldepn::ssams including mianser:in, mittazapine, maprotiline, <.5xaptotline, dekqu>ltnlne, 

k~vopn)tl!ne, trinm~afbine, sdiptiline, kmalaline, ~l.<~ip:n:unine, apt~u>lpinc maleat<::~ and 

pLdindok, ~md n:Hijur tranquiliz<.~rs and <ltypit'<tl <mtip:'-yd<Nks including palopn}:ddol, 

tK~rp!Kmtz.inc, thioridazinc, dspcrkkmc, cloza.pinc, ohwzapin<:.~ >lnd chk,rpr<mJazinc, 

Nt13l41 ln om: embodiment, a Kxrl' channel opener~ optionaHy in com.hination >vith 

grmvth honnon,;;, i::; ~Hiministercd w ;:,m m·envdght or obel>e individual as <Hl oral susp<.:nskm, 

or an immediate rdeasc cap:-:;uk or tabkt or a controlled rekase fbrmulation or a tmnsdermal 

fbnnuiatkm or an imranas;::,l fonnuhdon to reach <md maintain fht~ thn~shold concentnltkm 

rcquil\:d to mea~uruhly n.x!uce fu:<.ting insulin kvcb t<;,r a. prokmgcd period. Preferably th(~ 

prdbrably by at kast 30<;:;,, rnore p!\;kn~.bly by at .bil>t by 4(V'.·;< mon~ pre!trabl:'/ by at ka.'<t 

50<).;;, m~!t\~ pfe!erably by M k~a:<;t by· 6!Y;.<, nwre p:rd'(~rably by at least by 7(}<;.-~ •• and nwrc 

prcfer::~bl:y by· ;:~t least RO'!.;~, Fasting i.n.:'<ulin k--sds ar.; COi:!J.monly· nx~asunxl using th<.~ glm:::o."<e 

tderance to~t (OGTT). Afkr an ov.;~rnig:ht tlh!. <t pHt.knt ingests. il. known ~unmwl ofgl.ucosc, 

Initial glucu:•c kvds m·e <k.·tcnnin.;~d by l'i'!C~lsw·ing pi·e--tcst glucose kvds in Nood ~md urine, 

Blood insulin kvds are measured by a bk>od i::; draw <.~very hoot Mkr th(~ ghKose is 

cm;surm~d l:ix u:p tc· three how~s- In a :illsting glucose assay individuals ·with pla~ma glucm;t-" 

vahtcs greater lba.n 200 mg/dl at 2 hrmrs post-glucose load indicate an impaired glucG~c 

tolerance. 

!0i};H5! In another (~mbodillK~l1( a KAT!' c:hmmd op<:ncr, optkmally in combil1ation ·.v:hh 

gn>\vth hormone, is adminlsh~n::d to an ovcrv;:dght or oh~~se individw>la~ an oral $U$pcnskm, 

or an in:nncdi;l!c rdcase c;lp"uk or tabkt or a controlled n~km-;c fonrmhtion or~\ transd:enn.al 
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k>rnmla:tion or an in!ra:na.:'>al Jbnnnlati~>n t<.; J<.~ach and lWlintain th;:: thw~hoid c<.mccntra:tion 

r<c:qulred to indue<.: '<N~lght l(!t':-< for a !}td<.mged p;;:rh.xL 

growth honnO!K\ it' ~idminiMcn~d lo ~m nvcn .. veight <.;r <.lbC~(: individna! a,.:; an onll ~uspen~i<.m, 

ur an imn1ediatc release capsule or tablet or a controlled rck:a:,;c fon.nulation or a transdermal 

fhnn.ulatiorl or an intnmasal formulation to reach and maintain the thre:'>hold conc(:ntnrtion 

required to elevate rcstlng energy expenditure for a prolonged period. 

[!.}(l::H71 ln .;muth<.~r embodiment, a KYn' charmd <.;pci:lc!~ <1piionaHy· in C<!mhinadon w·!th 

gi\i\vth horm(lllC, i~ :ldmini;;k:n.xl to ;m ovcrwz:ight or otK:sc individu:l.l as an m·al suspension, 

c·r an in1mcdiate rc~k<i$<:: ..::apsu!e (;i· tablet or a con!Nlhxi !'(;.lea.<e !IJn:ntdHtkHl or a inuls<.k~nna.! 

fornmlatkm !Jr an intranasal fon:ndation to rc>Kh and main!:l.in the tlRe$hdd (:\)nc~mratkm 

nxi~Iird to deva:te fat <"lruJ fktty ;~dd oxid~l!i\>u for a prolonged period, 

gw:>\Vih hornxnK, h administered to an obesity prone indiv1dua1 a:-; an orHl :-;u::;pem'dOl\ or an 

imn:~cdiat\~ rdcuse cup:-;ul:e or tabkt {>!'a cm1Jrolkd reka:<.e fomn.dadon or a tran:<.d~niulJ 

!{.lrmulaiion or un inirana:.;aJ .fomwJatk•n to reach and ma1nta.i:n the threshold C:Otl(c(~l1tmiion 

rcquin~d ii.l inducz~ 'iNcJght loss bra prolonged period, 

gro\vih hornK>lK, ls administcn::~d tu an obesity prone imhvidual a~ an 'xaJ ~w<pension, or a:n 

immediate r•J..;'<iM' capsule !Jr tahkt or a c<mir\:!Hcd rdcasc fixmul.::ti:ion or a transdcrma1 

fbnnuhli(m or an intrHJla.s<d fonnulai:ion io rc~ach and nmintain th,-,::: thtcsho1d iX!i:ltentt:rtion 

required to nmintain weight f~~n~ a prolongtd. period, 

!(}{1.3201 {n another ernbndlr.tl(:nl, <! K,->:TP dwnnd opener, optionally in combinatkm with 

g.mwth hnnnon<.\ i:,; adtnini~tered to an nvcr\vdght or ohe~\5 indivldmtl as an oral suspen~ion, 

or a.n imxntxliatc release capsule or tablet or a controlled rcka.sc f~lrmulation nr a tmnsdermal 

fonnuiation or Rn intranasal fommlation to reach and maintain H dmg concentration alxYv~ the 

thre:->hold c.onccntraJion required to induce \vdght ~o:<.s for a prolonged period, 

rmr.nn In a:not!K!r ~~mbodimcnt, a Kwl' cha.nnd opener, uptionaUy in cm:nbinaiion "v\th 

g:r<.l\Vth horm<.me, is adm\nish::~red to rm ov;)p,vc~ight or obc~se individmll as an oral S\!Sf.Kn:<bn, 

<a· <~.n h:nmediatc r<.:ka&~ (:ap~uk Of tablet or a C(nHrdkd r<.:k;,>,,e fornwh1tlon or a it<m:-<<.k~nm>l 
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k>rnmla:tion or an in!ra:na.:'!al Jbnnnlati~>n for a prokmgcd p~riod of !inu~ to n::dtKX: body fl.1t by 

n1on' th~w 25'~<·, more prderably by· at kast 5lY>S, and mot;~ prdh;ibly· by <lt kHst 75':~·\,. 

growth honnO!K\ i~ ~idnriniMcn~d lo ~m nvcn .. veight (.lr <.Jbc~.;; individna! a,.:; an onll ~u!'>pensi<.m, 

ur an imn1cdiatc release capsule or tablet or a controlled rck:a:,;c fon.nulation or a tnmsdermal 

fhnnulatiorl or an intnm<Nll formulation for a prolonged pcr1od of 6.n.tc to pr<i.~ferentia.Uy 

reduce visceral f1H depo~ its, 

[!.}(l::UJI ln ;muth<.~r embodiment, a KYn' cha.nnd <.)j:ICi:lc!~ <1piionaHy· in C<!mhinadon w·!th 

gi\i\vth horm(lllC, i~ <ldmini;;k:n.xl to ;m ovcrw<.:ight or ob<.:sc individu:l.l as an m·al suspension, 

c·r an in1mcdiate rc~k<i$<:: ..::apsu!e (li. tablet or a con!Nlhxi reka,<e !IJn:ntdHtkHl or a inuls<.k~nna.l 

fommlatkm m· an !ntnmas::1l fon:ndation hn· a prolong\:;d period of time tn tduce visceral fht 

dep>Jb <Hl.d other Htt <kpo&i!s, 

gw:>\Vih hornxnK, h administered to a normo1nsukmk ovenvdght or obe:.:;o;; i.nd1vk!.ua1 as a.n 

i>ral sustx~mdon, or an in1m(~thate reka~c cap::->Hk or ~abkt or a controlkd rekm:;c ti.~cmuladon 

or a tr~msdcmwl fbrmu!ation or M il:ltnma.sa! fbmH>htkm to reach Md n:1aintain a drug 

ctn1cemmt!un above the threshold COtlC(~llii1lilon t\:quin~d tr.1 i.nduc.e ·weight loi\s fbr a 

{HHJ.B] ln ;'l.not.ha cmbodin:h)!l:t, a K-"d'l' c.h;mnd upcner, optionally i.n combination <vlth 

g:r<.nvth homKBK\ b <ldm!n!skred to a prcd!itbdk !ndividu:i.l at> m1 ;:md $a&pcn~ion, <n· ;w 

inHlH:::diaJe rdca.!'>C capsule or iabh.-~t or a 1.'\)IltrolkJ. rclcw;c fornmlatkm or'* tnm~dcrmal 

formulation or an intmua~>al fornm1ati<:.ll1 to reach and maintain ~~ drug C(>nCt;;ntratkm abov<:l t!K~ 

thJ(~shohl con>.::en!ra.tion required tn prevent the 1ransition to diabete:-:; hlr a prolonged perim.L 

in ann!her embodiment, a K.\Tl' channel opener, optionally in cornblnadon vdth 

gn:>\vih hormone, is administered to a type l diab<;::\ic \n.dividual a;,; an oral Ht~<p(m~ion, or an 

immediate release cap~ule or tablet or a conin.llkd rcka:<.c forn:m!adon or a lransdcnnal 

forn-ruhltion or an intrana.~;al i~.ln1:llda.don to reach and maintain a drug conccntmdon above ihc 

ihrcslwkl conccntratkm required t.o !nducc beta cell rest fbr a prolonged per!od. 

j(!{lJ27! tn another (~mbNfin1ent, a single do~~e t>f a ph~tnnaceutkaHy ~~cccptHhk 

tt>rn:mlation of a K".TP chtmnd op>.m<:.:r., optionally· in cornbinMk>ll vdth growth honnc>n<.\ !:,;; 
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admini.>;t~::!\'d to <m lndlvklua1 in ne(:d Hwrct'lf that rc:sdt:; in drculating ;;::om::entm.tion of activ\~ 

dn.tg ;ndrk:knt to diminish Lh;;:: ~;;::etetion of ini.<nlin tbr 24 or tn;xe !:wur:<" 

!OH-328! ln an~)cther embodimclK a pharnmceutkaH:y· acceptabh~ f(>nrmhuion of a .K .. wr­

channc:l openN·, optionally in combination '<Vilh growth hormone, is adrninist~red nv:;;r a 

pn:>longed ba<>i<'l !Cl Hn individuaf in need thereof no n1ore than one~~ per 24 hr>un; that .ruHtlt<'i 

in cin:uhtting ccmcemration of <.tctiv(: drug sufGcicnt h.l din.t1ni$h the secretion of .imn.din on a 

conth:mons basi$. 

[!.}(l::l29! ln .;muth<:~r embodiment, a s ingk do:-<e of a pl:mnnacc~tJtici:!.Uy acc~ptabl.e 

kwmulatkm ufH. K,q·p lJ1anncl !Jpenet, optiona.lly in combinaticm '>vith g:t\hvth hortn<:)tH), is 

admini,«krcd to an ilidividuaJ in ra.x~d th~rcofdHl.i !\~St!hS in ,;:~ittulat!ng ;;:mKentra.tio-n of active 

drug :mfl-kk~nt to tkV~lk non~estcrificd 1}l.tty <Kid:> in dttubtion for 24 (ll' mort hours. 

channd op~~~H.~r, opdomtHy in combinath:>n \Vith growth lKirllKme, is adrninbt~rcd ov;:;r a 

pr;;:,longed l:m.si:'i !Cl Hn individua11n need th~rcof no more than one<~ per 24 hours tho:.tt resuk.; 

in circulating concentration of active drug suf:l:kient !o ekvm\~ non--estnifi~x! fatty acids in 

circulation on a continuous b~l$is. 

i(wmulatiun of H. KAn· chamldopenet, optionally in combinatkm with g:tovvth honnQne, i:;; 

adn1lnis.h::rcd to an individual ill need thereofthat results in drctl.h:ting concentration of active 

dn<g sufficient to treat hypoglyctmi~\ in circulation fix 24 or more lww'S. 

channc~! OJ.Kl.H.:r, optionally in c.ombinatkm with grow!h hormone, is a.drnini::<tcred nver a. 

pH.>longed basb tcl an imhviduaJ in need thereof no n-mrc than (lrlCC per 24 hours tlwt re:,·ult~ 

in drcubting cmK;:;mratkm of activ(~ drug suilident w treat hypoglyccrnia on a cmH.inuous 

ba:::i~, 

channel Gpcncr~ >:lpiionaHy· ln C(lmhination \Vlth grow··ih hormone:, is administered ov,~r a 

proh:mgcd basis k> ;~.n individm:<! ln tKed thcrcoftw more Huw once pn 24· houts that rc:S11lts 

in (:it\~ul<uing concentn.1.tinn .of active dntg ~uHkkmt te> indttcc: wc:lght !o:~& \Yn a o>ntiJHB)\l.o'> 

ba:>:H>. 
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channel (!pen;;::r~ tlpilom~Uy in cmnbimd:iou with grO\I>'th hornwtK~, is administered (h·cr a 

pmklng<.~d ba~1s to a.n lru:lividu;:~! in need th:;;reofno nwtc Hu~n once p<.~r 24lwut(; that H~>,u\t~ 

in cil'cuhrting <.\)H<.:etHJ<!tion of a(:dve drug :-;lifn;::k.ctrt to rm!irtta!n ~.-veight (lrl a contirmous 

ba~i::>, a~ it is prd(~rabk to Hl<'tintain "<.-veight in an obese individ-.;ml (mce ~(;me w<."ight [(;(.;~ b~~~ 

~)CClu·red \Vtu.::~tl the aJt{:rnativc i~ to J(~g~tin v .. reight 

channel opcncJ~ upHom1Hy in O..imbin;ltion 'vhh gro\t..'th hormone, ~s administered O>'\~r a 

proh>ng(\J basis to a.n individn::d in need thefe(lfno more !Juw once per 24 hi..>tltS that re~u.lt.s 

in circub:ting <.:OtK:em:rallon i)f <ldlve dntg sufficknt to rcdmx~ circulating triglyceri<k kvds 

(:.U a continuous b::ti:ilc'<. 

{OKU{i! l'n annillcr embodiment,:;~ ~ingk do:o;c of::t phnnnaccuticaJly tK\.'eptahk 

fonm.tbtion of a. KAlP (.:hmmd op:;;lWl\ optionally in combination wiih gW.l\\'lh horn.Kme, i::; 

admin!:o;terd to an individ!Nl in need fher:;;of fbt rc~ult~ in circulating concentration of active 

drug ~uffickut to nxhJC<~ or prevent i~Chcmk or rcpcrfu~inn ir~}ury in drcu!ation fl)r 24 or 

channd op(~twr, opt!unaJly in eomb!natkm with gn.n:vth hurm!..>ne, is adm!nisti:t\~d. o:c'er s. 

prolonged b~t::<is to an individltal in lh~cd th<:ot\~t)fno nKw~) than ,,mx~ per 24 h,!uN that n):';u!Js 

in circuhting conc<:.~ntnuion of <let in~ drug sufficient reduce N' prevent ischemic ;)r 

n:.:pcrfu~1on injury on a C.t.Hltinuous ba,,i~ .. 

chanw::~! opener, opthHH<Hy in c.ombinatkm with gro\.'vilt horrnone, i::; rcducd u~ing a 

pha.nnw.::cuticaHy acceptable fbnnulation of diazoxide or it~ derivative::; that i~ admhiiswrcd to 

an individual in need thereof on a daily ha~l:~ in which the Hr;,;l dose i~. known to be 

suhtherapcutic and daily do:o;e i~ sub:o;equemly increased :~tcpwi;,;e until the therap<~utic do~c is 

reached. 

c:hannd OtK:.n(~r, optionally h1 c:ombinatkm w:i.i.h gnwd.h hormone, is reduc<.:d nsi:ng ;:t 

ph<lrm<K:cutlcal!y acN'ptab!c fommla:tion qf a Kxn' dJ,htnd npcncr tha:! is admini~tered to an 

69 

Ex. 2002-1345



:indivldtlal in !1(txl thewof on a daily ba:,-;i\.< in -;~·hkh the: <Kt.lve lngnxlkntl:,-; nqt relea\.<ed hnm 

the f(lrtntdation ~n1dl ga~tric tt~nsit i~ con~tpl~:;i(\ 

chann(~l openN·, optionally in combination '<Vilh growth hormone, is redtli.X~d m~ing a 

ptmnnaceu!ically acecptabk f~1rmulation of a KATl' chun.nel opener that i:i administered to an 

ind!vidml.l in need thereof on a daily ba.:,;is in whk;h !he acti.ve ingredk-,m i~; nd reka<.d frorn 

the f(}n1mlHtion until g<.tstric ira1JSit is complete, 

chmmd uperwr, uptiowlHy in C>Jrnhimliion ;.vith gro.:,,th hormo!K~, is !\~duced u:'iing a 

pharrnacctrtica!l:y acccptabk forntubtion of a K.:,w ,;:Jumn<:.~l op<:.~ner, optkmaH~i in combinatkm 

w·!th gr(lwth hon:nont\ that b ;dmini:'iitrcd to an individual in need tl:mr<:.\)f \m a <hi1y ba~is !n 

which the n:utximum circubting concentration of active ingrcdknt !:<. !m.ver than \Vhut wonld 

b<i; realized by l1K' a.dmini:'itnni<Hl of the ~ame d<J~e t~:iing ~tn oral ~u~pert:>iNl or cap:<uk 

fl)rtn.ulatiott 

chmmd opzmcr, opt.ionuJly in con:tbination <e,vith gm\vth hom)Ofli\ i.s reduced wdng a 

pharn1<~c~~utically acccpt<tbk fonnu laiion of a K,,.,.F cham:t<~l Opi~Hcr,. opliomtHy· in combimttion 

·with gro,.vih hurnwnc, ttult is adrni.n!stcted h.i an individual in need thcre~tf<:.m ~'i: da:i1y bash in 

which ltv;) first do;,;c is knu\'vn to b~) ~uhthcmpcut!c and dai.ly dost) is ~ubseqneniiy increa,<;(~d 

stepwi><c untH the therapeutic d>JSe i:" rc;lthcd, the <Ktive ingredient is not rde;lsed !hnn the 

fornlulatit.~n until g·astrlc tra.n~it. i~ &~otnplete and in '('iihk~h ih~ rnax~fnurn circulating 

c:onccnlratiun of a.etiv<: ingn::dient i~ !~>wer than \Yha~ \V(ndd k rc;:dizcd hy· tk ~td!l.Jinisinrtion 

ufthe ii<t!1K d<:.>s~~ u~ing au oral ::>l..!:.>{!l)H~ion or C<lfNlk fo:n:twlation. 

clmnnd opener, optiom.ll.ly in unnbination cvith grrnvfh hormone, is reduced !bing a 

plmrmaceu!icaily acccptahk 1\?rmulation nf a K_oqp channd opener, optionally in combination 

w!th growth horn1om:, that is adm!nixic:rci:l to <m (WCrv>:'c:!ght or obc:s~~ individual !n nced 

thereof on a dally b:~;;;b in ,,,...hkh lhc first dox~~ !s kno~vn to be 5;ubthc:rap\~~~tk and da.ily dose is 

S'i.lb~cqu.crdly i.n(~n::":::t"cd stcpv~·,-ise trnti1 the therapc~utjc dsJs.~ is reach~~d:- the~ ;lcti,:-e Ingrcdic~nl is 

not rdcas(~d hom the fhn:m.1Jatkm until g;~stdc iran~it i.:-< complete, in w·hkh the m;~;dn'll.n:n 

circnbiing o:mCi~ntrMkm oLscd.'n~ ingrcdicn! l:'i k!wtr !han >vlH1t \Votlld be rca!iz.cd b;i the 
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admini>;tration of the sanK~ do~';:< n~ing ~m iXal :su:spcm•km or f.ap:"uk formulathn, and in 

wblch the ma:<in:nnn dQ~l::"c is k~:" Hu~n 25 rngikgiday. 

chann'-~1 openN·, optionally in combination '<Vilh growth hormone, is redtli.X~d m~ing a 

ptmnnaceu!icaHy acecptabk f~1rmulation of a KATl' ch~nmel opener, optionally in comhhuuion 

with gn.hvth honnnnc, that i;;, <td.mini.;;,tered to an m.c·;;:;rweight or obese individual in need 

thereof on <1 dail:y b<.t;;,b in \vhk~h the first do:,;e b bw<Vl1 tn be subtherHp;:,utic and daHy dose is 

~ubs\~qtKni:ty inGreased stepwise umH th(~ therapcutk dww is rearhcd, HK~ a.ct!vc ingredient is 

not f(~k:as(~d from the flJfn:lJJ!atkm until g~~stdc inmsit i."- complete, in <-vh!ch the n:laxinHJm 

circubt:ing cunccntratkm lJfact!vc ingredient !s 1owcr t1uw wkH ~.vould he realized by the 

admini,«imtion of the ":<<lnl<:: dos~ using Wl \)ra! suspension or ca.p:mk fonndatkm, and in 

w·hich the n:la.:,;in:<mr• <k>s1;; i;; k~s:" llla.n ! , 75 nlgikgid~\y·. 

ln another (;mbodimem, the tn.:atrncnt of an O\·erwdght or obe~oe individmd is 

optimiz~d for '<'>'eight lo:-;:' by adminbtmtkm of a phHrmaccaticaUy acceptahk t.hrmnladon of a 

K,yn, channd opcw~r, op!iomllly in con1bination vdth growth hormone once P'-~r 24 hour:-; in 

which the rd(~a~~~ <)f the active hlgredknt from the !\mnulation has been n1!)d\t1ed to provide 

ncar zen.' order rclcH:-1<~ f()r at ka~t 12 homil. 

optlm.izcd for \Vdght kl~t: by administration of a pharmac~)utkaHy ;'l.cceptabk t(mnu !ation of a 

K.,~Tf' channd opener, optionally in combination \vith growth hor11lOi:w, one.;~ p0r 24 hours in 

w·hich the rde<t'>C of the active ingredient :n·om the fornn~htk~n ha& been modif!cd !o pr(;vide 

ncar zero onkr rdeasc for at least 18 hourk 

[00347! 

optirnizcd :!br 1;vdght Ins;;; by adrninistration of a phanna~eutkaHy <Ktx~ptabk fon:nlllatkm d a 

Ku!' chmmd opener, optionally in com.bination \Vith gn.nvth hormone, once per 24 hours in 

which the rdca~,;;c ofthe active ingredient from the fonnulation hb b·~en modified to prr.r1.·idc 

a ri"ing drug concclHndon in circnla1ion for ai k~ast 12 hours, 

\!pdnli;-:~~d for weight los-" by admlnistrati<.in oL1 phan:n;Kcutka!!y acccptabk Jbr.n"Jublil>n •:>f a 

K·vrv channd opcnc:r, optlnnaHy ln combination '<vHh gfi)\Vih hornwnc, once per 24 hours lH 
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\Vhkh th<:.: rckat;,3 of the <Ktivc ingredient ft<:.;m the h'rrmulation hal; been rnodH1ed to provide 

a rising <.!tug c<.nlc<:.:ntnt!i~m in dtcuhui<.m f<}r <ti h:)aSt I X hour(~. 

upritniz1.xl I'<.w weight kl:;~ by admin i:<tn>ti<.m d' a pharrna.ceutically acceptable formuh~tion of a 

KsrF dumne:J opener, op!iomdiy in con1bina.tion \:Vlth gro'.vth horn1onc, once per 24 hours in 

which the release of the active ingredient fn;m:l the forrm.llation has been modified to match 

the pa!tcm ofha.;;al in:-;uUn s~x~retion, 

K~·\TP cha.nnc~1 Of}ener i~ reduced using a i)haJlnaceu.:tica.Hy a(~cepttblc f()ttn~ilati<~n ~Jf a K/~TP 

;,::h:mnd Of)(~!K~r, optkmally 1!1 ,;::omb!natkm with gnJ~ovth hormone, llu~t i::; adrnin!Stenx! io ~m 

otK:sity prom) individmd lll <Wed thereof on a daily ba~is in which !he first .:.bsc i:< kn<r>wn to 

be subthcnip(~utic <md daily dose i:< subsequently in<:rCitsed stqrwisc until the thi::'ritpeutit d<.l~(~ 

~~ re<tched, the a;:.!:ive ingredient is not released frm:n the fornmbtkm 1JlHi1 gmw·ic tran:>;it is 

complete, in o,vhkh the maxin:rnm circulating C<Jn(x~ntration of active ingredient b lower fhan 

what w-zmkl be realized by tlw adn.tinistmtion of th<~ ::m.niC do~z: using an oraf ~us pension or 

capsule formuiutkm, and in \Vhich the maxh:num dose i;,< kss than 2.5 mg/kgiday . 

. K.:\T~~ <.~ha.nnc1 upcncr=- opth.)tUlU;t in con~~blnation \>,·-hh gt\)\\:th hortnon~~ is t(~ttuccd using a 

pharmaceutically >Kccptabk t.bnnulaiion of a K.'\Tf' cha:nnd opener, Gpiionally in cm:nb!nation 

·with gro,vih hurnwnc, lhil.t Is admini~ten:~d kl ~tn t>bcsity prt>ne indh .. idua1 in need thct\:of on a 

dally basis ii1 whk:h the firq d<.)$<:.: is knov,.'n to be t>ubthen\fx:u!ic and dai!y do:.;5;~ i:-. 

~n<hsccp,te.,lltly incrcaiit"'d stqmc!s<:.~ tmtil the illcrapctH!c do:-<e is r~~a~::hd., the m·:·tin~ ingredient is 

not rdcasd from !lw fonlm!a:tkm until ga$tric transit is <:.:ompkie, in whi<:h tlK~ nn1ximmn 

circulating collcemmtion of adive ing:rl'dicnt is low-er dnm '<vha! ·wzmld b(~ re~tlized by the 

m:ln1inbtradnn nf the :.;amc do~e u~ing an oraJ su:-<pcnskm or capsule bnmlhMion, and in 

\Vhich fhe rna.~~'irnurn dose is less than .l, 75 r.ng/kg/day ~ 

:tl::>r \:vtight maintcn;).ncc by adminlstmt.km of a phHrmaccuticaBy a~x:ept.ahk fm-rtwlaiion of a 

K-ATP .chan:n(~! ()pC;n~r~ optton.~tHy· ·in. ~~on1b·inHti~::n \Vi~h gn)\!vth .h(nTf'B~Hl.(\ once per 24 hour$ i:n 

whkh tlw rdcasc t>ft!K: ;~.cth:\~ iiJgrcdicni from ill\~ f(lrmulation ha.,;; hcc:nln<xl\fkd to provide 

nc~~' zero on:kr rek:asc: fnr at lca~;t l2 hour:-<, 
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WOJ5J! 

which the rekase <.lfthe activo;; ingn~dient from tho;; J!:mnulM.k~n ha(; b(:en m~xlif1Nl ((; pr;:1vkJe 

near Z(~ro ordc~r re1ea~e for at ka:-;i 18 hours. 

fn another embodiment" the treatment of an obe:';\i:y prone individual i~ optirnized 

·which th<:~ rek~t'>t of the il.Ctive ingredient ft\;m the hxrnwhuion has he(:nrtl<Jdifkd to provide 

a rising drug c<:m\x~ni:t;ltio~n in dn>ula:tkm f<Jr :l.t k%t 12 hour::;. 

fbr we1ght rnaintenatKe by adrnini$tntthm of a pharma<:eutk~ully acceptabk f~)rmntation of a 

K,,.n, cham1ci opener, optionally in cornhination with gro\vth hormone, once p(:r 24 hom~ in 

which the rdea:>c of !he <K:dve ingredient frorn the formulation has been nHxiified to pro'iide 

11 dsing drng concentration in circulation for <l.t least l g hom::.;. 

cha:nnd opener, opti0!1<1Uy in combination \.vith g:nnvth hormone, ~~ \..\HHhnini:<tenxl ;vith 

sibutrarnine w m1 overweight or obese individual to hu:lucc weight loss, 

orlis!a! to an ovcnveight or obe~e indivkhml. to induce cvcight los~. 

c:hmwd op(~.n(~r, optkmally in c:ombination ·with gnJ\vth hormone, ix co·-;~dmlnix!c:red >;,vi!h 

dmonabolnt to <Ul. ovawdgh! (>r otx::M i:ndiddmd to induc:e weight loss. 
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channel <..1pen;;::r~ tlpilom~Uy in cmnbin~t:ion with grov.nh hor.mone, is co--adntinl-stcnx! v .. cith an 

appdite H!ppr(~%<U1t to a:n ovenveight \)f \>lx~~-e individlwll<:.l lndw::.c weight lo:'s. 

channel opener, optimmU;./ in combination with growth homwne,. i:,; C(Htdmini;,;tered \Vith an 

anti~depressunt to <.m overweight or obese indivizh1ai to indue~ \\''l,:,ight k>%. 

ekmn•:J ()l)(~ner, optkmaHy in combination \vi.th gnJ,vth h<.)i'tn<..mc, i:-< co--adminhk!\~d ><viih 

anti--cpikptk: to an o·vc:rwdght or olK~sc individmt! W i.ndm::c weight los:><. 

chmmd OJ.K:ner, optkmaHy in c.omblnatkm with grn~:vi1I lKllTnone, is ;;(Hl.dministered \Vith a 

tli.llHhhlzirk dinretic to an overweight or obese individual to indue~ \Vdght k;s:->. 

channel opener, opiionaHy in combination with grm.vfh honnonc, i:'l co--adminbtcr~d 'vith a 

drltg that induc\~S "-\\~i~~ht los~ by ~l rnecha:ni::nn that i$ di~tinct fl\)n1 diazoxide, to an ovenv{:'i~~ht 

or obc:,;c individual ii.l indue-::.~ \\·eight loss, 

;::h::mn<~1 op<:.~ner, optkmaily 1!1 t:\}mblrwt.lon wi.!h gn,n:vth hon~n<mc, i." co--adnJini'<t..:~red >.:vith ;:1 

dn<g thal knvcr:-; hk>ud pres~mr~ !<'an O\'Ctvv~ight, obesity pron<:.~ ;:1r (lhCS<:.~ individual to indue<:. 

w~ighi luss ami treat obc:;:ity asso~,;j~ucd cornorbiditi(.~, 

cha:nnc! opener, op!ionaUy in cnrnbination with growth hormone, is c~HHhninisten.::d with a 

drug that lowers s::hok,"-tt::r<Jl to an ovcn.v(~ighl, obe:;ity prone Of obese indivkhm! to lilduce 

wdght loss and treat obesity ass(x.:iated comorbiditics, 

channel Gpcnet~ opiimw.Hy, in C(lmhinaHon 'v!th grow··th hormone:, is Cl>--adminh;tenxl \Vith a 

drug ih<~J <<~h;c~s HDL assN~iated c:hok:'h~rol to an ovenn)ight, otx~sity prone or obese: 

individual k> indt!CC wdght k)~~ and trca:t ohc:-;ity as:-;odakd cc)motbididcs, 
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