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PATENT Attorney Docket No.: 135P/ PCT2 GLP-1
PHARMACEUTI CAL COMPOSI TI ONS Rel at ed Application This

wa@pplioexrss on clains priority 10 U. S. Provi si one€CT/US2006/025826

application no. 60/696, 142 filed June 30, 2006.

Background of the Invention The present invention is
directed to peptide anal ogues of glucagon-1ike

peptide-1 , the pharnaceutically-acceptable salts
thereof, to methods of using such anal ogues to treapaTENT
mamal s and to pharmaceuti cal Co”pﬁﬁb@egﬁocﬂéﬁwl135P/PCT2
t herefore conprising said anal ogues

peptide-1 (7-36) anmide (GP-1) is syntheS|zed in the

nlestinal | s polalisRIGAELbaTons

precursor preproglucagon (Vandell, J. M, et al., J.

H st ochem Cyt ochem 19§§,a@§A%E&gf,§) and is rel eased
into_the circulation in response to a neal. The
eqpéef%&ftz filed

conc &g perlicalipnsfainag poritytp Y3 Rrevdgipnal FF%{%'F*?"F?Q np
Jampsmroomt el y 15 pnol/L to a peak postprandi al |evel

of 40 pnol/L. It has been deppnstrated that, for a

given rise in pl as#&%ﬂ@%ﬁi@@ﬂﬁﬂati on, the

i ncr Elaes present fiivastine is Wiedtedtoi peptideparaicigoes ef gludabgoreBfeaiegtide-1,
trgar[ﬁﬁ]:rﬁécem gééé?‘)%%%i'aﬁs t"ﬁgr'&f] {osrhgtﬁg& & rugilnb ¥u&%%b§é§ to treat

ntravenous
Wle angde- nb‘armvﬁﬁﬂélcal FW@PRS&WS evﬂ%cé\eﬁﬁ@moﬁompﬂsmg said
ahg]g epsn rel ease, known as the incretin effect IS

D R R e it LA Bl e R R e

by tisdueespeciuposttransigiooal efdcesding Gtk dlusagop messie®r preproglucagon
H&(ﬁlggﬂﬂ S’e%car e& 'P%Qtocl%‘?‘r{ é@cl‘%&?t@gg 3??@5&6) % éele7a3§ed into the

it er
Cﬁwﬂﬁﬁy‘ reﬁmne@ pEabAbe allasrg@ Genssairation 9hShP-1 rises from a fasting

1dvel 4N ﬁﬂxﬁnat&/ A6 pitol/Blte a pbak Bbit rahtﬁléﬂqs,\l?el of 40 pmoI/L It has been
1994. %g In 1994, the t eutic (?Egt en

deppnstrajidst hd&eét%\ﬁe”f e BuR'Ae 9 o5 EMPEDTOR St'"%{ease in

plaismgl iesuin ie wippiogionately thredfold cg.se}atm‘f wﬁirPinJcm:s(euds demlnlstered orally

088 egt\ﬁjﬂ“}/ qul%(/gﬁclds@eg@?ﬂ%r arEd' eneg g%gget &3 rrél éda 43 This

ents W th non-rn e en
a(m%@er@@qqﬁneﬂk of Nmslin r@eas@ knovm ggethggncu;qrneeffect |s primarily

h@u%gﬁa{ agd éQBQI |§4l)oug;gﬂ_thtbf‘befﬂfléc Fekt ﬁ’@eﬁ‘nt bhiiYical FPnc#éﬁn in humans In

nedi at ed increased insulin rel ease and %
aP@%bfPut'&%'“FH'“QV%FB%@f&?t GEFbBYRpRESSES) PUFRIPRSPEelioY), delays gastric
elmptyirg(@redtagyrérnA U si 2.0 Digff Di&SS B-1D9B:38:668-28) aaldoudy dnhacke! myipheral

ggﬂg\%{’c{is}ﬁgéu?g’A%%giorgﬁ S{Qgt}’ ﬁﬂldxﬁstﬁ%ﬁgﬁ%ﬂ%t h NI DDM
1996ln8ﬂ93&71@’2yhermutu¢<eoomn@hehﬁméa\sas tSvegested following the
ob&sHHtibA At %pélrfgleagﬁﬂcgﬁngus% AOéeSon?Hﬁi] @3&]8 ceﬁ\ pBle@SrﬁHi‘mahze

gl ucose concentration (Holz Nat
pg@grgn@ell g@g@_e%jevelehlaspatpﬂté with~ non-insulin- dependent dlabetes mellltus

(NIDDM) (Gutniak, M.K., et al., Diabetes Care 1994:17:1039- 44). This effect was thought
to be mediated both by increased insulin release and by a reduction in glucagon secretion.

Furthermore, an intravenous infusion of GLP-1 has been shown to delay postprandial
gastric emptying in patients with NIDDM (Williams, B., et al., J. Clin Endo Metab
1996:81:327-32). Unlike sulphonylureas, the insulinotropic action of GLP-1 is dependent
on plasma glucose concentration (Holz, G.G. 4", et al., Nature 1993:361:362-5). Thus, the
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| oss of GLP-1 -nediated insulin release at |ow plasm

gl ucose concentration protects agai nst severe
whpogbsraen a. This combi nation of actions gi vBGT/Gi004/025826

uni que potenti al therapeuti'g'advant ages over ot her

agents currently used to treat NIDDM Nunmerous studies

have shown that when given to healthy subjects, GP-1

potently influences glycemc levels as well as insulin

Iogg %f7 gij!_@ﬁ‘ﬁg'n%glageg ”ig&ﬂh rr@Feann §t Q)Q ﬁlggﬁa gﬁcog beleplraBh ebrotects

.,. Potential .
agginst seyate 6)’@@&’?@@'3nﬁﬂ&@éﬁéﬁ?t'anpfacﬁ@ﬁg%‘f?sl FLP-1 pynicyp @Bt‘ént'a'

triafap &Wd'\/é?ﬁ&fe@'ovahﬂlﬁéf%@&ﬁt@ Butrentig lidahs eem\uDEm Berlin,
;pLIclggrgéra\glggH@%%@aveﬁgg\yﬁ,gﬁﬁwh@ glve)éntto E lt?\y Elé cé% @LPa{ potently

inll3éH2ed 3Gdemit A8&]s e iwell o6 iBylin end @Iucag@ ame@tlons (Orskov C,

Dla%{at%%ﬁ 3%3‘7?‘}119 i a‘bgdtygrl-?o?é(jﬁ ., %(t 'aﬁ/l l)l%ﬁtla?féfe@ﬂ_bvle |F| Riiabetes

mmmwfygczagomggﬁanﬂwmﬁ ExrBrlmentaéPhadmaco pwyabefedye PJ, Ed.
B%ﬁes]aﬁng’emv&%@ 11)8@2}3 008y, | &eb8 WhieRdarg! YIGES® dependent

[ evel s in i c subje uck A.
(gpumary Bot 3 &@'ﬂ%?t @613?21130474257 %@@%*aﬁsé' MEPS(‘?F ﬁé 338-342,
1989y C MBtcDVEDR IS Mo eﬁécﬁ\bep& panqmtwmrttuazoe(e@r(eummemdt N. Engl J Med

2%%2%&@?5{"19% hli)%ts ?faélf Di'a%et%?%a?eSfG 272PR t*lggzg normalizing

biong glucosedevels mutxnet%/smal@e:llg @ebjecﬁs (Nausk M.t ahddiabatylpgia 36:741-
7@1‘d19§9)0%h§'ir§pr5\nﬁg§ sf?f:erﬁ‘i@\é%ntﬁﬁ?fntyﬁé qPRsiests f(QFeubt@dtl W.0., et al.,

{? risk sullnhag, endent.

DiPalsa e | SE80-069. G6POT BLTITHetHeHy S0l RofeTale: merease insulin
s&rﬁsﬂﬁ&mﬂﬂceqﬁswﬁﬁdsa;ldrﬁélaGle-ﬁ aine tzgsniste ihdréad hagdbé&en proposed for
uis%ln d&leﬁté at {lﬂl\gfro%g%veg)p b;%m)r)suhn ep%ﬁ&iéntt d%B?tteQ (steQQNO 00/07617)

a9foeEr™o
asravaiiads forethg. treatraend nef, gefstﬂtlowindﬁbe&SPmﬁlll’@ﬁdUa‘@}oﬂ@tgﬁtsPUb No.
Pm%gmyave been suggested, including, wthout
Imtation: inproving |earning, enhancing

neur B-3sidi¥p & theforegsieg: dhera prect NP PH Pf éheéﬁﬂ?b'f"bH?‘??f'” grammals,

edl., SI‘ﬂﬁ*ﬁ?é?lsoi’or dﬂﬁdhrgEP -104nd @nwthéﬁdof mave/ Beén Syg®jestdtl, including,
nodu

B VR BRI, S ALFRSRBeno v =
sPhptemse a dideSse ot distkdsr oADB, ceatnal nayauDESiEOh icet: rthr@ugh modulation
g%‘%ﬁ%@%ﬁ%&é Qn@c e ﬁat I%Hung k% I:N%aseS ,@Q%ﬂ@@ﬁ Hs?ea@é‘ d Huntington’s

vertln i ver st'eml progenitor cells
Diseesee, f/ttrﬁztatrekﬁam% gl p%m@crsa@h@tece e 666 7§ atent Pub. No.s

20650089142N8h D 260208 £8605 X &loBVdra; aﬁ\ﬂeﬂlﬁte(rl.&b@gerﬂat edlts iRtabfunctional

ik e O R O
2204186 221499418)) 2003022026 higarab stgnulatio( Laf $eta3allmtpllf@gmn (U6S. Patent

PaB 0480 §8(73% 24%)3/ Erjg%i%g) obééﬁ?p{gtfgs'ﬁb@erﬁ‘ppﬁﬁ' R, aébb)4oo18975

ndu0|n |et 200302327
W@%?atsewg) i wnpfeésm peRRtle #0f dindveing \Afigdp, BlBediptent ' Pub. No.

20656280 TH); ttl'%%tl friRhsle BMWQ'Wﬁ&meQWCﬁbQIBZJ/O@?S’@@uoa{g&de morbidity
W th %ocar i g |nf§rct|o

Do 0 GEeR PR ST R B B LU0 EBIPPETD NP1 2952241

Woes0853g) aadt straker (sear WG ya0i639®); dizatiar taentez earobyry asyndrome
c%’r%gtgﬁ%dogy g‘n Vg%ggncgyé}ca-r\n%ivglmyi/or&gr%fa?th%f%tic‘nu(és. Bgfeﬁm:’ub. No.
20040002454); attenuating post-surgical catabolic changes (US Patent No. 6,006,753);
treating hibernating myocardium or diabetic cardiomyopathy (U.S. Patent Pub. No.
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20040002454); attenuating post-surgical catabolic
changes (US Patent No. 6,006, 753); treating

whpdenosss ng myocar di um or dlﬁbeti c car di onmyoprtTyS2006/025826
(U. S. Patent Pub. No. 20050096276) ; suppressi ng
pl asma bl ood | evel s of norepinepherine (U.S. Patent
Pub. No. 20050096276); increasing urinary sodi um
excretion, decreasing urinary potassiumconcentration

26(%05962:}%5 %ﬂf)prgégﬂ'\g d&ma&@&%q&;ﬂsgoﬁ%rephéﬁ?&hgw .S. Patent Pub. No.

cond |t|ons or disorders a3300|ate toxic
200700PQ1B& ringreaging . urinaph, sPAIpE; Eygration fiRGESEing eUfighy PPotassium
coiehtisiton (LEShPafeht PaY.NNb.0AB)5008T958Y Strediting WoRd@iR@sYor disorders

S50 T eP Y ARerTITHE s Tt FBB ok iyn B fafure. nephvoti
synuicoreas cimjogiar gllamnay nedena, | tamct yhypesteBsioPallbft Fatamt Md. No.
t
2RSS O B A Bl .0
Patesh Print e y2Q95§@?r7@§§) (repting pedxcystic v@p, syqgrome (U.S. Patent Pub.

N3OH40086HTS; & ROGH0ONI7BY); Rrdbiirigt fegmrawr@di@tré&rwaé | et UK. No.
VI a |ntgavenous aneo

DS i e e R B oporeA B F O by o imravenous
sulm‘utmemls (rtraBus&ddre paritdehl, oNothe? DiBp4OR0OSihtlion t(U SatFRategt Pub.

NBEBG &E@é X (t}éa& ﬁ’é&h? iy 4P:s. hba'ten%%éoﬁggmb%%% treating
tha peelipar 3y

systolic dysfu
laﬂﬁ Yﬁr'i'trtfbhb ﬁM%‘P“CI @@funqt@nt Bide u/vl&lr atgjoreal| l%fh tha@darcﬁi@qﬂen &action

(P8t ekenPUhin. No. ﬁ@%@@&ﬁ%lﬂaﬁbltthrﬁnhb-fdh&ﬂanal motlhty eg for the

antro-duodenal nmotilit the tre
UBREBhO! BEGRIgat PRTTaIntastil isouiecs SGh @It ags POStoperative
ddinging sgadrome sAndpigitabld v@ved wpmdroge Symidas prenaditatiion int exlodbscopic

oRBUBL 1S B B ASERELER 3l EIREE By

(@lPél:htanﬁ gsy@tlewq dammptone espersieysvadion)satiyS) (Y-PNPatgnyPub. No.

|
2§0’3i)t1 @@44@) rﬁkfdu?éﬂ’ﬁ%ir%f Meﬁd%jﬁ\%ﬁbsé‘r\g%é&ﬁgfP%Ilﬁn@érﬁﬁl)(g?ﬁﬁaent Pub.

N|°e§/%‘i’%°’09§”ﬁ?°t‘ PBSEPMRY1HRISPE) Brefawicsoanysave | By feperfusion
of\blood fIR0 BIBRBG Féhemiad L2 0R34drt FLB3No. 2002at47Mg1)0tresdting coronary

P O DAL 2o o 08y o

otheesat i ng coronary heart disease risk factor (CHDRF)

syndgpgR i, %@evg %@@Boh@éﬁk}/ un%blem%@%m halﬂﬁéj(tm) of only 1-

others. @P-1 is, however, net ab I'i cal unst
2pmig (rh‘d"od Eﬁ?%‘ﬁﬁs'ﬁéq'm'm?ﬁefeé’ (éLP 1)3 $0 r@md&y dfgraﬁeqT{Q@apW] C.F.et
aV, DisbetdaxpgeI20 U3 BY, 1805N Thl§tnefa®dhc£ﬂ:§?aﬁhty Emigd tﬁ@trfemledﬂc)potentlal

fljg lfv%d@g%g[)eg Conrrfbehgf a%er?pts %la\r/]és Pg%nlaP t e up}grpve ?rh f}lerapeutlc
poﬂaeiraapémLPé pod @ enalbgsothraugh iimpro@rfertts erfqnmrﬂbmn dor example,

Irﬁér]ﬁ&méls Félé‘ﬁ‘zeplﬂ)ﬁ?ﬁloﬁ Hoed %1'/5%@@‘6%5&'6%3 teh BFRBEUFdr Sroducing

potenti a and its anal 0? TOU
ohRBIoPE MRS ANRlayPNTRN e SRk %>b§nﬁﬁeéu' in the preparation of

phmh@bé\mtammhpoambwtsuaubb lnqacttabm dAs, m;%lr@?ta&brystals and a
p %3'1%8 |§§I ?pt%&%“g%mgra:j-lgp [rrcg;eﬁ%&%grg?ﬁ sgalfrﬁz clusg‘rs 011 GLP-1(7-
3pICEh e ibean rophdomacelinei sdltioos randséxainimes), afiercérysts! soaking
trbﬂh%ﬁmm é-\‘d%?m %gﬂi’g{ﬁ' 489 Halh, BhYRa2REs. 3! 12 No. 11 (1995).

arnaceutlc accept a carrier. terogeneous m cC
Cwspryptpihmg S@pm@pg qhf Gl (P-36)NHe- containing needle-like crystals and

amorphous precipitation have been prepared from phosphate solutions containing zinc or
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37) OH have been grown from saline sol utions and

exam ned after crystal soaking treatnment with zinc
w@ea/7005788 cr esol (Kim and Hargn, Pharma. Res. ROI/USDR6/025826

No. 11 (1995)). Crude crystalline suspensions of

GLP(7-36)NH 2 containing needle-like crystals and

anor phous precipitation have been prepared from

phosphat e sol uti ons containing zinc orprotarm ne

pé;EJnli pal Pri ﬁ etavto In é?@aZBﬁ'é?tJogﬂﬁl of) f’Hérﬂ%}c)eL)ﬁfcs Vol. 136, pp. 53-59

ar na I'cs Eur op ean

(1996 BEUBRRSY AP oRHRIOR 0D BRI ATo dHseTibRss g seperation of

nidreRALRNIhO for@k deLlPO‘r(W?;YfUPﬂbil imibénd €ol®NO bf the protein in pH 7-8.5
ol uti ons

o el oo R PRsaie G QRSHe" SPRRGrTstytje Ucos
(PEGY. oS . eRatdra N owsi 5561490 aleyaribby kestingginicomhystalsPeiGinter (3/i&. GLP-1

V\B?FI %Fbt %a'\pto q@d QQQ%%%Q&&‘\?@ Gf h&'ﬁlgd ngﬁﬂé 'Bg)dmétlg rl9§r P‘ét%ﬁ'tl 63555,521

are
(B$ &éubdlwme@ﬁl-ﬁu‘r ¢ristels hpvng @ teragensbilatred org @te%& ghape which
ak sPotade (n\ﬁove%zﬂ&ltﬁérﬁ% QR[Git Qcté:ﬁdlzd ‘H Yigd Qétﬁlt}h@)@ 691 faches

tetragonal flat rod or_a plate V\:P q
gk e G €19 TGRS A TSI SRR o e geiod o
tilm@ thﬁn\t?loﬁ@'ywlﬂhrteyclus;ﬂﬁs aﬁ&érgbnﬁh@h&:systdﬂhb sasmhsmmg/\sfhleﬂ were said
are_rel ative iform ens.

§SRUErpeb Gatish i fe LN oGRS, ol sTHBRINERR, fY olneraly
emrlamr}pm@lmahlﬁrmrwll i ne suspen5| ons which were sai d

to .Sgt EIJ)(?Q l)lgl bl 899;5&%%)/ IaEt%%Wc llo(‘ei) %Q—Tthylene

syringe ne es ARd-gene at e unpted
g@@dlm(glactﬂemo%egicﬁﬂabése beén kslug@éetddombl yseein af cqadoled release

T BG4 o e B ey T s s manyefeet olock

cﬁmﬂynwsmvbIVeacmmmx rbioedls el ieaswisfent parti@iateforoatioglLP- 1.

¥ﬁL| O;}C E%dS{;)J%ﬁéblé’?&l}(’rﬂ%{ €4S §|g¢fﬁl§ﬁc -cb- g %é]%%gfdzfﬁL@d/ﬂ have
alsn dﬁ’@ﬁ@ puggented perrusedu B@ﬁ@%%@%ry drimulstiens) ¢frreptides. However the

ubé ijﬁﬁﬁ %%Q BN YOPhers Has Been &%V&rb@ﬁith@ afk @m@é YHeeé bblymers
acid) (P , have al so been squ$sted

otk i e DBy 1 AR EL PO SRRt S SR havss. 0.

niditg/lens ehiofides dediottizpstage patativheondiions@usndrasnusasture. Such organic
%llg(?/rﬁsa \é\gé@g I f LPr%P%Ié{ions IC&CGI%IOBQ ea§ee CB% XJ@J Yo Qr?d?&{s@l !h)é risk of
ingating cmrriwm@mrlﬂl ehamgg ahthe pepjide @np@telreo gntereﬁfeteﬁyllﬂ"@me decreased
sﬁmt@réf iR grit? AAd %mﬁ@ﬁm%'&d Bfo%ﬁ:’épéc'n@ﬂ (@ﬁ&@t bil, ‘T“F}Srrﬁj UtdsB8rch, Vol.

manuf act ur e. Such organi ¢ sol vents a (a r harsh
2N &r @PPHn P(?B’Pfamta'iscfﬁge bpen lkeyiss H’é'F%g f’g i ncrease the

ri skTed GLPd Lt!bkﬁp@smmfdnisafﬁied omntak f(ﬁrbgmlggaretdreﬁdee apeelpsd tlen ideal
f(grtr Qrgée}orlﬂs m%a‘pnmceuﬁcaﬁ ? rm’u (?Elgnssuclaft bpnlg ge %)? ?e%g% frap impurities
and/oi aiet gthetias du’;‘tcualto renirh@mhly R@Qéfaﬁféfe a%ladmmlSler K¥so, GLP
a(ﬁaloéfgg%oam %_Dln@mﬁe@ Qt"&e@?&fbdnb&ﬁr‘éﬂh&% ﬁﬁl’é'tl‘ic—ﬁg is a need to

ositions descri bed
W@fdéwuﬁﬁ'ﬁeéﬂéwggw'ﬁkrédwcég é"'tﬁH@ﬁS’P%{ &%ﬂcef“é%’“%? &l5are-fpre is
atean feCELH-1 €mufa@6BUlaEH Beré eaﬂ? ahd $¢liablg nidmajactuedt that are

to t i d/. f.

i BpEAL b IriHED 280l 2 EHeR ShEefhpulStijodBea nica
phasalcgscentrations dverdérdo rettioe er alimirstauntantadeidgtafigets.
concentrations, thus there is a need to provide a

sustained drug effect with reduced initial plasm
concentrations. Hence, there is
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a need for GP-1 fornulations which are nore easily
and reliably manufactured, that are nore easily and

WO epr/oeires bl y adm nistered to;a patient, and tPer/US2006/025826

provi de for reduced initial plasma concentrations in
order to reduce or elimnate unwanted side-effects.- -
Summarv of the Invention The invention may be

summari zed in the follow ng paragraphs as well as the

claims. Accordingly, Sb%"hgﬂﬁﬂ§“5§§m&pject of the

invention to provide a pharnmaceutl cal conposition

conpr M&iiygntipnanpy pe fyqIneryizee &b i WQOW'BQ PBfagTAras @s)well as the

c(aﬁhsb 8A&5}J\ﬁls,P-ntl (s7a 3t Mtbjébt (df)th@ ﬁnv@ntiﬂiﬂfd’fﬂfb@idé i £ phhiyhaceutical

c (&spo I tGhEWano rgl otfh la lation of

SQP &6‘@88‘&?[‘% bFovT B8 H63 g eI hnuf act ur i ng,

adni ni stration, phar madbkPAMGLE-14RaE6)pIMar macodynami ¢

properties, as well as attenuaﬁﬁd negative

side-effects. Preferably the pharmaceutica

OF 8 RPB§1aCcRWisalyr aceeriakley §@%‘!"?R§ﬁf woereinibe faspuatian of gpidgomposition

pedv%%gsamﬂhgﬁg@pﬁgﬂ Zna%mraétunﬁ@ h%wnﬂﬁ’strﬁt'brﬁ lﬂwéﬁlﬁbf&klr@ﬁé d and
res a. concen

AR Line e 30 Rultipd dnntie SuSERRER: PR Ry e

pbérntacButivgl edmpokitioa of thestlveasqiredQesoiot sangst fof msdleanlqeedus ZnCl,

sgllaﬁor{ Iﬁb‘(/ﬁﬂ éJI—PE er\X/I'ﬂcYH ga?& FAltSm‘Ei?GL?qg(r?%ﬁ}ﬂiﬁ ?ésent at it g ﬁoncentratlon

0{)14 é&éﬁ'@é‘ﬂ)ﬁa\ﬂnzt"ﬁbas IPFQ%RRE é‘ua ¢anepiraion BUP §tmg/mln a second

aspegt a st eRpstt for s ﬁ?&ﬂ &ﬁ'éct tHReinldhiBN ot eB IFeVA @ﬂgmfa@éuucm
CBhar maceut | cal conposi on _conp

OPPIER Favoohiay RO Wl AHGERT Haa: PUoTPray Ok fofsusag il
barst.hi rd aspect of said first object the invention
Pr OVLun e&% a%PQJiao? ';f%p%t o%% ﬁgpﬁn}a%iﬁ{e cfﬂ ProvieTier phartthcButical
came@woatﬂom pgsing a corapenf oammda Phbavingcs axiendpd guration of action.

accept AhiR St @rsaf firdi J)B}é‘d?tthe Po&a‘t.eﬁ %Fﬁv)ﬁe§ abrda ‘bﬁér’iﬂa@éutlcal
or dil uent coggrlses wat er . irst re er

CRRBOIYOREIMPYF 8|°8mtpﬁi"?dd°faf8r|6‘2é’é% zel)o‘Pr & Bhay F?erué'?a"éiﬁ"%ecﬂtab‘e salt

tiséad gpbiad pharelatéiahllycaopisblé icanief or tient. Cosfprablyesaid carrier or

d%uen‘fcom nsgswgf erably, the zinc in said pharmaceuti cal
onpos I on 'S present in a concentration from about

0 OOOBﬁgflrﬂﬂ prefetred beyohodBeng/ah saldy third naspectpefesaid dinstyobject said

phihbikal Gorﬁﬁdsﬂuo@h@ﬁﬂ@?%%’n%‘ z.ﬁ@rm&%l ;Erbféﬂabllys RS %snﬁ said
In a concentration fromabout 0.01 ny/ to about

phﬂ'mﬂceuty%lr %or?)qqggl@rp éﬂ)psgsergdp @ WPW@@@mfromapbout 0. 0005mg/mL to
aaanmg/mommrmdsrbaﬁsfe&bm theenidc invdd pharmaaéudicali dongokition is

pgegnﬁt{ n|1 (S%\econcﬁ{@ra Ceug%%l& n?a)lr ?gdg tb%?x 8 5‘?l gnu ?rg SMc?re %erfeerably,
spid efhermadsleyticab awmlpqsﬁ'an rmmeusaswtillueohp@srein emd dt’mpt ceyaprises a

A aln%%‘lﬁf&'&llﬁ/ d&éﬁté’rfl@aq@k!ﬁ@@d?ﬁioﬁ NTRE dlﬁ.lghtl'ﬂ;lé% phBE 5RHIB water.

compound of formula (lI) 1s present
COn6re NreREdbBM said pharmaceutical composition comprises an aqueous mixture,

suspension or solution, wherein said compound of formula (I} is present at a concentration
of approximately 0.5% - 30% (w/w). More preferably the concentration of said compound
of formula (1) in said aqueous mixture, suspension or solution is approximately 1%, 2%,
3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%,
20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, or 30% (w/w). More preferably,
the concentration of said compound of formula (I) in said aqueous solution is
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of approximately 0.5%- 30% (ww). Mre preferably the
concentration of said compound of formula (1) in said
W@oueness3sn xt ure, suspension Qr solution is  PCT/US2006/025826
approximately 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 21%
22% 23% 24% 25% 26% 27% 28% 29% or 30% (w w).
More preferably, the concentration of said conmpound of

aﬁﬂsmb@y(ﬁ% 2%1 3‘3/@4&% W%@'M?%SG%UD%OH\O%SH%,M% 15% 16%, 19%,
xi mat el

3% 5% 8%
2B05 LB Sl T, oo s s A0 oy 945 reon . o
caa¥ntratiBfioof e4sid 3:6Ptfp()uvldN)f forktutee(1)pin Gsfaﬁdral:blleyus$qllhtion i fygproximately

0 (94 o d Qu §0 I |
1Zq'§ o3 q‘({“i 83?4, B, Iség) ab%fgﬁ/rmré? b3 }Eaé/@s%}r :éd?/ | Even
e p@%ram)%ll theogonparitationgof) sazsh%mm&%l 06f0”26|%( )wﬁ W}ld aqueous
sﬁwﬂl .gabﬁroﬂﬁq%feﬁ;@blz% Sho, | 4o, ém%;qm/oeab%am%nz@/t 2594, Or 26%

onmpound (1) in said %ueous sol utjon
“ﬂwbr%'ﬁa@&f?femy S, capnigln 6 FeldApmpgdR zzf%muzgip in said
adddbus 2&dHatioRr is 288prGxwnadely Bloi | 4%,meve 1okl e3%bby 25%héwiw). By
concentr.at.l o

SRRSEILOE b el R TRIRR {athelolcBl B bR ook S8, +

0% @3kt target)aluBis thappslwmrmteéfoy éxar@pler@ai% ta hé% is approxmately
1"’/ #OPY\%E% };ohgéntr‘é%}ge&tébﬁﬁt' Wsangfhlﬁ’r*éﬁwé d/&e) oP Yt @rg%b%lﬁe is the
00

t valueis sired range
de$'@ﬂ rangsior exanple ik 19 128 /@B/@P@%lwa?ew Oréat ely 1%; for
tar gpta eedtmg rﬁréféi’réd) Bfmbedimaosft saff/thaa dasb\dzcg loe Baid 2iXoobfect, said

p %fﬁwfgg)ltgglt %ﬁ?‘)& f{,ltléfrr]%e; %%f/%nrsgﬁd ﬁlrngnglg o{he %aITP'rSﬁ %fﬂ)sald
cembautidrei formulas d) dot 2ina dh asspeplnarmhcwp@l ¢ommsntlgltoj remes from
?@Jogmgg W%’t rﬁ&@ﬁo%t 'I\ﬁ’(ﬂ f efehiy, Cé%ﬁﬁ)rr'aﬁﬁsranges from

ereln ar'ratio O sal d conpoun
appeNmaiely( 5: 1tt§> anniximately ot Merarriafeeblyi T s%%ﬁ?)‘&?sﬁ’aﬂg?ﬁ]fmm

Egﬁﬂﬁr‘étew Qmﬁﬁtpragﬁﬂoﬁ'ﬁiaﬂlw 16:1L E\ﬁénaﬁhbfeo}stefﬁiéw wtill,: skid ratio is

f bl atjo ra r oxi mat
sipanBle) E537 b1, PV REPRSS RTRRPY QHTRLY 1
Vetedit tb madnitdyrppgaindtelpin hispspedt wathel ipvedtioh & & @tio of 1.5:1 £ 10%

I LE N Y N T
SPGB s ot g BREE L AP . B oo
1gbef erably, said ratio is approximately 1.5:1. Wiat is

”eanf?re‘ﬂ%"a@&’ nl::l Q?H @E&{_&N plrgfoﬁ}rré@ bﬁbt@@lﬁh@ﬁtt of @hidlthird hdpeetdfisamy first
is aratio o .51 1 0 eac 83

obiggle A et PYSFEON: nd1ey PR ¢ cgﬁb y@#ﬁ‘g“}&éﬁ“z in said
phardfzcdutichl Go@pesitibnl s aBoaf e%al(lheyght/lvnluma) caindethendholar ratio of
[lg B@E E{B Iﬁqgﬁ@ﬂe ﬁzmc Ig '1% { hAI i%?é?&rﬁ% I‘Pgalé; Qé&l)n? preferred

e |nve 1 on, e conce frat
e[nhpwsfessqfrﬁ@mihm 236} Ni-paid first @wca optharinveatan; if@aﬁoncentratlon of

[ABTPRRGLEH f?%é)ﬁH?h%létd Gerh AR LEtat édhodo@m&) |s%BQutt2|°/9(wadhwolume)

rati o of Q0 zin

apd ey o B B TG F7oBlo SoE A Bf c FUgher peferably
ireghiddeaBt prfferssl dmbdidlmdntaﬁp&ﬂrt trmﬁ mect 6fi sad ficdbjobjert of the

Ir%fgjmt?,]o?i %\(/?fgé%f'ﬁﬂ'o%h e°fcgﬁ[hggg Ai‘l b§ald 8Sarmaceut|cal
compeditiontis 296uf HR% Geightlyblyme) and the molar rat|o of [A|b ]hGLP 1(7-36)NH,
to zinc is about 1.5:1. Still further preferably, in said second preferred embodiment of said

third aspect of said first object of the invention, the concentration of [Aib**°IhGLP-1(7-
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and the nolar ratio of [Ai b8 35]hGP-1(7-36)NH 2 to

zinc is about 1.5:1. Further preferably, in said
waemohes7ps ef erred enbodi ment _pof said third aspect/us006/025826

said first object of the invention, the concentration

of [A b8 35]hG.P-1(7-36)NH 2 in said pharmaceuti cal

conposi tion is about 10% (wei ght/vol ume) and the nol ar

ratio of [A b8 35 hG.P-1(7-36)NH 2 to zinc is about

36) Nﬁﬁn sgiﬁ 'phérnfa%&tf&glrcoﬁ{p%gl%rﬁg|a)bout' PRLAL: éjoo‘él?Q% Qweight/volume).
erre sald third %tﬁ)eCt of said

aﬂﬁ’ ?@tm%%r@t&Of&ﬁ“bﬂﬁBG'i—Wgnﬁ)HHZ torzig ik hPrat i on of
[ Al bBrefirhinAilsdif Zec_ond PR emBodimbist b lsaid Biceakpectadf said first

L 23% or _about | Y,
oBREF the ol MVt | feoroo s yatro P RS L (IC S g said
phamracelmcalhmutpogm@ i& abofr ¥ @W@Mt&'plumﬁ) gl shid eatiorigl approximately

erfs Ar%ro dag r%?p Q‘Eéﬂﬁggcoﬁ)é pr%%'ngd En\'bécﬂm@ﬁﬂﬁ Chid HiraS@békt ?f said first

nventi on e concentrati on
opJAptug tfsasl]wﬁat_m thezcggpniration Ph[Aéxba BB aHrde MHziig gpid composition

u&&imp%t(waahﬂvéluaﬁg Hhd 93/l cBiig B[Bp{rtsb@rhélt@@M an dAI§cﬁbr@fdréH]y i said
S appr.ox Al so

T i L 3o 5] B b 57k ryprin, e

cemdedtrftions tof O IPAIBTEIh@LP41 (Fe36)NMentn osaid t bempmsitoentis athan 10%

(\9{)%&/3'0@% f%k@gﬁr/ JQQI |§6‘%{>Wx@13'téh{ gqt' fj ﬁm%ﬂﬁért br@féréb?y in said

Sawﬂmk¢fﬁmcb¢ryb0ﬂ'foer1 of agid ghirgraspeqt abasfyd ffgt alipal o6 thedpgntion, the

cBh&heatlond o mP/QQq PROLPA[7-SONH, t 1 I shiRSB&Rposhbn Sa dabout 10%
t'he. i nventi on e concentration of

irst o 0
(Yﬁgrﬁlgo'ﬂgﬂehﬂdﬁaﬂr?t'%'é)aRﬂoé'”]aF?l%"a{)3 conposition is about
10% waergﬂﬂy /ivv ehit e gorinstefeatd emabddimentsof apjdrtbixd asgpteel of said first
ogj'regt{, sal dlC '%TB g[dgg%r zﬂ{ceéhgolrriggltoﬁ 2|rnl(‘fl %ge;tgfggpﬂﬁgegﬁ)rg%ra&)ly, said zinc
aﬁqﬁa@tls mbylé@taaﬁnﬁtcwé H.dvention, the concentration of

|2, DRSPSl HeEaidond ragmasi e oo i
st o s BT 74 b % 5718 peEBHEL S e BIPPEO b GSAF R e

usihg $djade tl\h‘dré @referpisig,tsalel s adjdstinkitds mabg asing Na@HAMpiengreferably

Blﬁ él? e&ilﬂg said gﬁa@a%gﬁt&caacgogn#;got%ggv is écP &steadc\ﬁy?élgogl\% g trbat when
dHES! ter aipwamtyly Yznirifiat leondentralia ﬂsm@to AhdNeekoncpH value of
Pﬁl%ilﬁ{afesz @r‘@gqﬂg &ﬁéﬁn&i Lftglngstﬁr'egt ﬂotﬂnﬁ&n@tﬁ@&&t&mﬁﬁatféﬁ' d

I rst sal d har maceut i cal
conpds VN wqpsecs?é?CEw e o ﬁ!ﬂ!&f'ﬁthﬁ 81t phPharggeRticyorgulations, the
phIr 61 £ E@hpasition aF ehePillvearfib fiayesat ad;t&tefdﬁﬁb%n usdra brdv@iGHhan outlined

H o ' |
Fiep 80 BhoPta aarvars e ke, BBy Al Sl S rurtrer
adjubtoteatioftpi afgpe tinal varmnposjtiovzllows tor Edodu;l@tpmmarmter@n;uch as, e.g.,
pﬁﬁﬁd%g:ogce%%éﬁ%QmC SrbhtsRbi endfn ARER%sdMbALY 5.0 - 5.5

obtal ned uSing direct Potentlorretrlc det erm nati on
As win ¢ fisd pigfpred eaibadimeyt eheaigdseeqnd| 3sPeet qffaidy fifst BPJGCt the
iRBRtJITEEAUleh @Qihafnﬁdogmlogt bcﬁi(ijkﬁ;sntcblh 30@?‘&111&@‘ todsakiapd s febt) Mcluding,
nyention may be a ted ey
R oS R R e T
aammb,leadele the icdmpesitibnbastesnul8ad rsuthu that éhe &dmggunﬁemcor;ﬁng to
f&mu% nse{ lo e ehg@*wﬁfﬂmoscﬂb'jécf’% Abd OWErebP e JT0H Uh&hinBO preferably a

human for an extended penod of tlme Preferably said release of said compound extends
for at least one hour, more preferably at least 4, 6, 12, or 24 hours. More preferably still,
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pepti de concentration, zinc concentration, and in vivo
release profile. In a first preferred enbodi nent of

wa aldoswsond aspect of said fdrst object, the PCWES1000025826
features a pharnmaceutical conposition according to
said third aspect, including, independently for each
occurrence, each of said preferred enbodi nents of said
third aspect, wherein the conposition is fornul ated

séia%n{daat.o& @f&ﬁn%@dnﬁlcﬁcfhﬁf meneorﬁﬁbu%eu&b@mgl th fo?mula (1) is

rel eased wthin a sub
RS P A BIeRPY LIS RS, Pl 2t OB Reg HEetRsdomPY St
shill "B mpgEiebe i drnupaiddsuchl as eheotorfpduild Cavepaingdtoeforraald (1) is

rej&asegy\ntéﬂ aﬁBB'F%%'{\]?greés e}npg)][fog} a%?lf € l}l %f S'ﬂtloI ﬁa’?’é 1%’ orGI’4 days.
Moonprefeiratilyostilli said conmgisiior i fsmuﬂratedwatchtﬂrm tlmmpmndd according to
f@faﬁfar@ gge@a%eggmnwaas%g)e)ct I} o %'a?@ép?ﬁjox%%;@&/ri 3 é%%&% Even

east ours.
move PeaferBbly. said FemPpasifion it frpyisiad Biehi thatrthe ﬁe'rna?‘é’lﬂ’ @qgewmg to
fdrivala () REreRAEROMATHh A6@cfdnat leastlappralamatdyl 9, 1.5 2J & Eamaths, or
within a subject for at |east approxinmately 5, 6, 7,
loggerg 10, 11, 12, 13, or 14 days. More preferably
stilltjs :saecﬂbnd mnpolsofttma)present froemtiohdt ecbvisla ddr a inathod heeliciting a
G‘f_e’r@gg%q?tae%g{ %%@g@%tﬂoé W gﬁ}é é?lné Ic?xnté%mbeé ?&%Slgr \M‘ ttl'ha' BLB- -1(7-
EN,fh ligancewit teegogipoynd B%OWIRQOW}J‘@@WQ th S?@' qompﬁumda@@erdmg to

fSreR Haking '}ﬁoﬁ&&@fbugﬁd %@éﬂt&' '&lﬁeétl? (frohﬂ'\sﬁoﬂy,(\hé d %omposmon
re eased wthin a subject é ? a}pgromrmte%f id
ageordiig o said B S RLang ISR RsY P 0P RO Soch of i
pe¢regitentfodinfudtyufeaeiirdiaspent i on to provide for a

rrEt hﬁ)ld f%t rﬁ?éf%ﬁéc} érﬂgoaﬂ?ecﬁt féa@&e%%é&b %Jttnetﬁ% mvﬁr‘?do%jgld receptor

r-sin rece
o( the @@M@be@d\ganwtnﬁeqen@n@@rﬁp\m Gubkiedt opraierapivt dprimate, more

pfé?ér%ﬁt% kdrdan B&hd! ﬂﬂ@,’pmt&ﬂ@ @ﬁﬁdﬂfnﬁ’érﬁ%é Qrefs@ﬁtrlme%tl&d provides a
bei ng” provided to said rece

mewmdrcé@alww N a90ist RS dom gﬁé’c‘b E?FaPtHb'“taoS‘?éﬁCB iny e ghereof
whiR e(ﬁimprlsé& bérdingaring nelepiensldiict y doatposidiarh ob treuinstenicieyention,
wggrba&ﬁald cfc’o%rllp%s ! eéc%enﬁ ! "F‘%’g %r??ige HZIV n%%%un?gf %(?dn?poégé éﬁgren}:ula %) ora
pbmeutoallytmeentah}@mlutbefeofs aid receptor of the GLP-1

(7-3) Ia“HﬁorE';Q@f@#ec‘j Snibo8Rfnt of BaidseBBidTBbjest U 1BE tinvention, said
pref erab rimate, nore preferably a human b

S?*Pi%@ IS ﬁ“’ﬂ“ﬂ” 8 é’FﬂS’d’& hn gt risk @f peveloning: # Hipere ‘Hrﬁ’oncl“t'o selected
RO 0GB uR caﬁémmg ATypt i1Cdidbehg, appagodibisitess fdesatiorfal diabetes,
°§%%’F %)écgésel\gag R,?Iilt& g}s?lfflc‘cf"lgrw tetyljgn %%b%ﬂ%:& g%fjerv"gkﬁqaably said
dtséastmeTvasltdaﬂhetaSWémaIbﬁabamer ein said conposition

c °”prn' ﬁ%&eﬁ&o?ef ér@féFrbéf @m@&ﬂhﬂ@ﬁt d?fsalﬁ s@&'lm%fé@t &ftnd iﬂ(/éﬁﬁbﬁ‘ said

armaceutically acceptable salt thereof,
Sblblﬁ‘iir'% ad?t@?é@rﬁ‘f@ateérwbdwn@rftsk&f d@&?'epl%@oﬂaeaéej%l?ﬁtesffmm the

gtdip doﬁé/i@cmbldﬁl’rypé auuabaatbmpé lndsabatebumaémtaf@maagb.adnau ségretory
ease r. cond

Borfin o Peonrine rBiD poRarRinocalerBEckS Bhjey deease
résjeresis] neliradegtesativgadisease.onadl fdiusd atoegestive heart failure, nephrotic

syndrome, cirrhosis, pulmonary edema, hypertension, and disorders wherein the reduction
of food intake is desired, a disease or disorder of the central nervous system, (e.g.,

through modulation of neurogenesis, and e.g., Parkinson's Disease, Alzheimer’s Disease,



10

16

20

25

30

35

obesity, excessive appetite, insufficient satiety, and

nmet abol i c disorder. Preferably said disease is Type |
waelr@beoss3s or Type || di abetes, | n another norePCT/US2006/025826

preferred enbodi nent of sai dgsecond obj ect of the

i nvention, said subject is a human afflicted with, or

at risk of devel oping, a disease selected fromthe

group consisting of Type | diabetes, Type Il diabetes,

HRAGRAINS Drgeéé%aﬂ@ Q8RS ABBES hd ﬁgﬂoﬁyé}@é‘tlﬁ’cﬁs{y‘ﬁdr‘éﬁe%ﬁ fritable bowel

al rway, art rItIS osteo orosi s, centra

SYRAseTatn Ayosamliak infareliondRdsi reducig e, a@&é% raaf“% mogply gesgciated
tiiepsvih), fs’irlokel,rébuteC@cﬂg%? Isylﬁﬁrb]ﬁar(é af, ahbmctenzaﬂetmhmtabgence of Q-

syndr one Lrrhosis, pul nonpa h
BRSS! o RS Bl g YRR b or
diibstior edrdianipstbps ansoifficging ourgery sbditime exemtional ewew‘tmsurmary

p§§é§§ l‘iﬂml_,;or(c‘[:engatlont éHn%HQJiE &% i&%@o&&e@ GHA Rﬂﬁrﬂﬁééﬁolerﬁﬁd(e g.

sease, elner s
fqllhrgt gopggsqyesr@ggefallup@_gepgrpp%ﬁ@dr%m cwgmals pulmonary edema,

aﬂ& uryeémh@iahﬁt pdlyéyéli}én&famﬁ')drorhé rretsamtcﬁy hpseks suérﬂr@amy, left
r ed UC

B Bl hepretoBor s B REPE 1) YORRT Bt frgeton

geotraimeet:yalsi;eodremm@asgiuarrheh,amamberahmnnyng_emnarbmmd irritable
b%\fN?IQ@@}( émgzo(i:@r dvéll mBMti@ECH Ol htroRRBbE dﬁprﬂbfﬁf'fv& cbitical iliness

an ating nyocardi um or

p@bmwmyw&mm sys«temf:ﬂnﬂemmomrqsm% %@@Pmm({éb&ﬁ)e@wswemla
oFIRARSheVRjub) EABEY bP RIpRFGLISHDIOISHHETIW Bidvily is6Hiela,tan@tBronary
or disorde I—Cﬂi)lglt-'ed wi th toxic hypervol em a,

heatt ﬁ'seasfeé'ﬁ'g?acpéfq? ) YBYGDEL i ve heart failure,
nephrnobmolhe?ymbectnef sdidl rsehargi sbjeqiuthenineentios deateres an thethod of
h O spi

SRR S0 sq&%ﬁ) ogq%hrﬁyc%h LHen ?I?’ﬂéﬂFrgrgﬁcsceﬁlg | 81 bota-
Céﬂfsletamr@ﬁ%lnand(@f gimulajing Ibe@tﬂ?tb pradiferationt ofvwreiseug &lasma blood

18JeRCHF! R difeBRbrrRN b |n9@§ﬁd ah nﬁo@r%brbrr oflss Qndl8F fnchdasifg @8rdiac
di arr hea, postoperative dunp rorreadlrr t abl e

CBBt\'ﬁé’F"'t%y‘?fd'l‘rtﬂ’i‘ﬁ" g( put@tlon \\;lpa |rﬁﬂ Bmgntaw @fae ed., v1a intravenous,
sabdutaie U B mlusEalr] pdritoneal, or dthaérdrdéctioh bniefsion rout), of pre-treating
E sulrt%ptetur O(F cgé? gr%(fgc plc ééérﬁ%g]s %H}ﬁgflmﬁlﬁggﬁpﬁgéﬁgrggls ina
Sobja@etm bged élnfee¢fU§|at§|n ﬂwﬂhOldI gonlprfsingwaﬁroin!smmgto Sald subject a
forﬁﬁjtéﬁm of th%QSreé:é?ﬁ RN &R risiFly %ﬁae?f%cﬁ\)esa\?néuﬁ‘agbpé compound of

(CH I n anot her aspect of said seco

fon]u@c@ of ﬁ@h@mqwr SHY ﬁe%ptﬂb@ssaét Wéreﬁaapfsfﬁraé!yn%‘? tsv%ct is a
rhanviR&liah AR R nge Picfarably @ blidate vhorefpretetably Ball a paman iesrg. C
cells, of preventing betacell deterioration and of
stimulating beta-cell proliferation, of suppressing

pl asma bl ood | evels Bf@‘@mmﬂgﬂphﬂaﬁ_mﬂ/_gﬁ i nduci ng an
I N0t EQReC 4 rcfe%ﬂ:@snfn%l BRgma rofr’é%r |Jr9v§I§és§“cﬁ)‘famed after a single

Contrgctlllt mpr ovi ng rition via 635
wbqﬂasep%f&%%dmemréﬂon(*@ ¢pos qfle@pr%rfreé%}bﬁo@sof [A™ThGLP-1(7-
3B UIRBENISasel the r@ﬁmwbﬁhdmn?%éréd)@e&dn adueo0d Bt composition
i nj ection or. ipfusio re-treatin s ,
cpB i PRRsoAm i e e BB e Etign s e T of
approglhmtedyi BeFillesvsgjugresiand @psubjuaeds riepreperd dohesitém in which the
p?*ﬁ% %ﬁj’ﬂ@t{e@ Aln g@@ﬁééa&gr.@é%'ﬂe'ﬁélﬁtfﬁéd {r]gngile’s r%?reQeﬁt@écﬁr‘F&osﬁon in

['at on esent 1 nventl on I SIn

V@ﬁ@e@ﬂ%“@ﬁmﬂﬁtadbﬁeg widPplaQhii fitigd circles represent a composition in
buffered with AcCOH/AcO-.
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formula (1) or a pharmaceutically acceptable salt
thereof. Preferably said subject is a mammal i an

wa@pionab373srore preferably a p_aemat e, hore pref ePebiUg2006/025826

still a human being. Brief scription of the Draw ngs
Figure 1 depicts the plasma profiles (nmedian val ues)
obt ai ned after a single subcutaneous (s.c.)

adm ni stration to dogs of approximately 1ng of

[A bﬁlgéél f'(aeact%( the piEIBrofldd @R&bC AsiGesh rb%tdﬂ%ﬂt 48 a2 single

was adm ni stered as an agueous zi nc co osit 8,35
SHRAANERYSHG-CARSFUNS RliPR (], dagsy qfvappn%mat%seng% P@eOfa{ﬁ%r IhGLP-1(7-
3BMH,Nth 8adhegdse dre Zﬁpﬁt@ Wsis bahinBtevéd apphoaqueadsetiyic tomposition

corﬁpvﬁr?gcap L'!‘?fér%%ﬁﬁ} g‘?l%vgﬁg%%é\n&? an %%Sgggtpgé{?c{g&?ﬁmalar o of

ahpoxmatelf 1.5. Ialtedtsquamg lagd operps@EEst represantPoy pesitions imwhich the

p\M]é 9 uét@@wﬂ#N\Q@ﬁ J%cges@r‘fﬂeu%?é#n \MIéJ‘tn%ﬁ%@l reEli?E%mrﬁ%hcomposition in

circl’'es represent a conESS|t|on In ere o
Whist G, wes nofiagypled avlle NAEHs iladecisiessiearas et ¢ cagposition in
bomag@@quabmm@b obtalned after a S|ngle subcut aneous

to d l
(7 by St s AR IBS Ple BRIkt s
sum:taadmm(ssx)eatcmdmaimtan ta gug ub agriredmatelyplosigt of dAib® P ThGLP-1(7-

ﬁ)(NI[Pr IIr?I an %?ﬁar %‘ E@ﬁtﬂ%ywélso(g &M&e}(@& )as pa%ogélqgolﬁingauegus zinc

avi‘ng de: Z roxi mat e

o psiiEnsas, faleses: ciolld siselny Sepyh o (Wilvgh dhseite, BRI MERS ratio
abéut Wy ‘Prhoth-Ead?udtM§nta<§Belrh56u€Q éMduhm\%@Vl/@ﬁ déﬁﬁdér b@&ﬂe Zn molar

her illed triangles represen
AR PR 19 KA B Pt Gy BroRa e neglie, Beptide:zn
nmlamdattbsabbew £$.9H adjustehpitisNaOANsalid sipusré:ebed 104 ¢wt/vol) peptide,

g_vZA%%Iar rgljiog#)oﬁtbfﬂ %?Pééﬁd ? AWl N profiles

ian val u ter a single subcutaneous
(s cF}suradmrnwéQSr@@Wmath@ persgtatisn of ypriqieiderices yseful jryprgparing
cérﬁiubt%rrﬁ@l]atkﬁs%)ftlaéBres@@lNéatloH n each case the peptide

was adm nistered as an seni soljd agueous_ zing
conpb¥Ei B rfleRstss e RFarma é’&?f'i? (Tediangvalugs) pbtainpd after a single
s(ivdufanedy)s et adienistpiph |t@le|ogsnorrwmdsxumatblyo1 g uf t[ADS HhBLP-1(7-

d . % L) .
SBRP: Y MIBATAL o tRRD &L L M ALK Bl o pepic
centjentation of abqyp%% angrapeptideiBoomolat Gl eheboub! $:1pept i de,

pept Fl@@t‘ez@ d@Bﬂc@r the 3b1hn 2 DRes S rﬁ]edian %e@‘}‘]dﬁﬁa‘irﬁe@ ¥ single

OH, “sol id square: about 10% vol ) peptide, .
S BRIEAY o S i Cafh Of@p&roxmt?'xaﬁfi QLN THOLP-1(7-
36nB5, THd @wtl&e Wap éwlfniiftﬁec&a§6 Iaem&bnd:zm ecsﬂftfsﬂlbh eavied a peptide
var Vi C sel,u r|n I
o Bt R Gt R sl TROR R bR A
depi Eigeret halepictastim qziaamﬁa Ipe@le(Sn@mdam vvat!la§;és>)bta¢r@_tiaafteece single
@&%ne&éds%@}'a%nﬁrﬂ&%&@%%b% & Brokln%@é% g ﬁgfﬁt ABPSHBLP-1(7-
pprOX|nate Yy ng F J
%&N@e PeRlde, BBt PURINRiRSSh P ﬁﬁ@tsevdean%%or%wsgam bayiao 2 peviide

c@ndeftrAeAPPSHdut 28% 1 ian@piddEhblderato slabout as:1.on of
about 2% and a peptide:Zn nolar ratio of about 1.5:1

Detailed Description

A peptide of this invention is denoted herein by the following format, e.g.,
(Aib®***)hGLP-1(7-36)NH,, with the substituted amino acids from the natural sequence

placed between the first set of parentheses (e.g., Aib®*® denotes that Aib is substituted for
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W@ ndEss ati on to dogs of a

Figure 6 depicts the plasma profiles (nedian val ues)
obt ai ned after a single subcutaneous (s.c.)
fﬁ’r oxi mately 15 ngP@f/US2006/025826
[ Ai b8 35] hGLP-1(7- 36)NH2. The peptide was
adm ni stered as a sem solid zinc conposition having a
pepti de concentration of about 25% and a peptide: Zn
nolar ratio of about 4:1 . Figure 7 depicts the plasm
%ﬁ ! gﬁ,ss( ﬂ%@lﬂ 1Ya}l\fﬁe§) thé béb%I@v?aqoﬁffEreg aﬂlﬁdléw)'uf}nc acid. The
ubcut arieou ©) admnistration to
aatprp‘rl@i)onrﬁﬁtpeﬂ ynenBs giycagonilikg e@tn;sﬂht@h’*l(meanséww glugggen-like
pQﬁBE'1d¢h<¥V"ﬁ§m9§I§1 HabwdeRrtRdl sébona seen é‘é@édtlﬁbséé Pé’fer to the number of
onposi tion having a eptg% conég on .Oof q?.y% h 36
amac%@r%f»eﬁtéﬁmed@p R B bt lsAmie roug
oPgiedjebtidt $dmetidepfor Biim#n BEP).deheafequérice fomh@UR-I@FB7) gs listed in
enoted her ej the I r Bt e
VREPR G Pk PR ro8R ety P10, bl iz decksfltp i in
hGLBm(I B@Nhiaing!rcatesslmq renG-¢erpinue of theaneniidens ardatqd bGLE-éU -36)

I uggﬁat?{ﬂ\%@%frﬁm(@ls%? fréd Q(?Id 37 h@EIB-GIKﬁ%)t ﬁ@lﬁuéy iR Xb§it|ons 37 and

dy3
3B pee GBS Hrdateserrctiely. Lﬁ."eéﬁPWSMﬁ?dG‘I'%i% aC| d ‘The

abbr ewd gdptiess (deB-id thisaavnsti atvagagedusly enayeptpraldded;in the form of

GP-1 h I T
Pherser wHBReBTh s Tee EafPies ol SioR s iFids, bllfie gt imisd to,
thdse fanmet) @ith ofgaaimianids 6ecg. detiv, @ecntmalenc clvéc, prefin, iaseorbic, succmlc
bérgzo% mE(ﬁarE’esalfén? 3@ueﬁ§§‘uﬁ5rﬁct Qr aerTﬂ)% %%Id?s m%rc#ahfco'é&tis (e.g.,

¢ sequence f human
hx@q@éfﬂ@@cfdoﬁu'h'&ﬂc'i q Ph%SPPOf'Csaqlq)sqr@d)OIyme% Jaglgﬁi,(e g, tannic acid,
chibbxynbthyl QféIIuIéIsfé Rsahfitie) E’@ﬁglycoﬁ& orl 96blyridds c3 B&Iﬁﬂc-glycollc

3 2
i A HEERTDeP AL&aKRo A s poplicf O Mg frsb DR FWREED. p e
kbowiB @) theeansantihaen bhec®n@ishddbyg standaddemptheds gt isdlt ekghange.
AIES%JE B\QI (tKe %&A sart %?b %Hﬁtﬁie'o@ trI%O&béénQ Moerdibn "(‘tﬂg TR s%ft ‘?esccité/ from

unl ess ot herw se i ndi cated
ﬂ]!ﬁepwflé@@nﬁé |pﬁpttq6n f@y Hs¥Ee AtePaIRtvEd TRKE affe@gsvih Kk %@ta'nmg

bﬂﬁé};@oﬁﬂ%é) Bah be cérﬂl’éﬁé@fntdﬁi@[mﬁﬁwsu&ﬁésl éh @cﬁat‘aﬁ@éaﬁhbyedlssolvmg
alts

of suc nclu
15 Reida ¥ 6, STAbERorE: Teb N Ao gt Beussiyspfory The resuting
salatdn 8, apphaet focs Sé’fﬁll-[&epl HPECtaoiumn (mrbao;‘ 3G0s8Br B8}, The column is

e?ultjeC wﬁH ?13 Ob é?llm%m uﬁF%&b@él&%gbéong' %Iuh&rﬂo‘r‘%ﬁr‘él f?)nd) 95N acetic

nor gani
aacumuew mrtlpe fercd-2 hr%m@ﬁd@ﬁ@ﬁr araa@nWO%atﬁd‘ 00% of solution B

oQéIJ é(ﬂﬁ )Gt QQIb\Q%t@%f g mI/nI@(B?oIdﬁo@N i€10.26R 2B REYAERY édﬂbous solutlon
Ose nErS

I
spioign e P25 bt e e iahalis a0 e Berbee Faufipe the
paptifeldre ecflleéte@eprl lyohilizéd tohdeynesesent i nvention is wel |

knOWIA |snwéln$10 (o] ﬁgg gl@l[édt? h@%?to{mlkré\pﬁgncpyql@'s&@n%g gf %BLP -1

net hods 0 exc cord I'n
age parietliand nuﬂtltrICIlr@usr(%@%fﬂodﬁi mviengtiabn hm%smﬁmeséP% 95, pp. 325-

3'Q§SéHdt'I30Jdr Q’If‘ Bthﬁ RidFdpeh® @&drﬁél o@fcnﬁuba m%l@ﬁga@&n bwgwszm@p 533-
arative C, elutlgg FA con

n
5§6} o m‘e) a%wst[?éloe Shthe @aowﬁits Of s ip |or§{£jﬂ gurpgiﬁ’shof ggcmng
aafhgaﬁieﬂe’ﬂteet alHavdihediagalffetta gnt heesppGLRM itself. Theveataried uses

?QHPI[ mﬁﬁ be s3n§m|§rl§e%e§sl fgllo%/%' Qea%gﬁ lflSI'yBQ Il Hiabé;{gs T%Igll diabetes,
obesity, glucagonomas, secretory disorders of the airway, metabolic disorder, arthritis,

osteoporosis, central nervous system diseases, restenosis, neurodegenerative diseases,
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solution is applied to a sem -prep HPLC col um

(Zorbax, 300 SB, C-8). The colum is eluted with (1)
wW@2@7Ab:IB8IONI UM acet at e aqueqys sol ution for OPGI/HE206/025826

(2) 0.25N acetic acid aqueous solution for 0.5 hrs.

and (3) a linear gradient (20%to 100% of solution B

over 30 mn.) at a flowrate of 4 mM/mn (solution A

is 0.25N acetic acid aqueous solution; solution Bis

réhaf PNuRC Bdrgestiei Hialt 'Talﬁl?eetrﬁﬁhl%ﬁd Eﬁ{d\/@ﬁﬁeﬁ cirrhd@Sis Zﬁ)lmoﬂ_d?ﬁ edema,

e Wb Bt SR Ry et o o
vSrkddsbﬁdar téhditibes aid dlsdrdms*s Kisavssedheteinot Aoddrdihglyseshef present
InV{ant%ﬂn mc é’sﬁrwlcl:taﬁ ersggu | tp'h%grg%;ngtéél (:%So%@gg éeF ried  herein
cmdnlslng_J agan attive ingrediant, @p:@mmoumfrﬁ@rmU@f(l)Cl i ni cal

Ln\r/ne?;’ IB% tgfstg ?gfna%'?g %Hrea%nt iR Qr\elsfgl?mulé‘:t%ﬁ% of thBWventidhemay be varied:

e conpounds his invention for
heweysssibis neeesspivdhat thy aaﬁu'agqﬁ ﬁh%@ctw ff@&d'%‘éﬁe Rusethet suitable
doSdtR |§6lﬁt§ﬁéd5 RGeldSRY d@%g@d@péndsh@@rh the dwmwapewd effect, on
tr,eat ne

tl'auﬁs ?osut‘eygf %mﬁéi%té%lgg,ege Suggea{il;lré@q ?a)fs tp%grea eé‘% %rgg normalﬂl will be
dgletroiagd hy fhesattesding physiciand Insgemdet, sineffettive dawgwdgr the activities of
HIEhEaRbA & nP'{thé rflBlor 1807 kY 24 rﬁge/ké?ééye&%? B10€8Y0b Mg/kg/day,

nervous s | seases, restenosi's odegeneratlve
wiichas be adminisiegqekas  wngle dese %Swgiégmt@@uwelardpsq%u | ure,

nephn-{aé 'f&mﬁMf’tﬂ‘stéﬂ’Ethlsqwth%Mb@ pr%LdWﬁLW m@l@%’(ﬂape}rer%teraltljy e.g.,
_ ertension, sorders er re 00
aRbHY. tnerisasaanaeRous: Pripareblicastiie e

c ond Ptdpantiorasrmtcaiding tathissndiniauies patefiterabadministration include sterile
h ] A
dgﬁ&o%ddrﬁg)b%g%ée%?ls%hﬁ§&n su%&%gl%én ;HéIaSIS %geth% W E)rja{n&]ed that the
de@jrﬁalrm gﬂVﬁ fPleass peafiledie tap%veidn@eaém'%srﬂf NOR-2gBPAYS @ﬁlaeraif or vehicles
af’é’ bl‘@é?l@né §i)eol, Tﬁlﬁyeﬂ@%ﬁg %Iy@&l @é‘de'téb% biRY 66N @sﬂbll\lenollt ARy corn oil,

formul ati ons of this invent
op . Dl PO E5 PG Ean AV BH e St fapaos oS may also
cbﬁtgh@dijtﬁﬁﬁts bachsarcpresdraihg, avedtingt aflisifydtas aod dissersiby agerdsl. They
e 0 n 0 e
n% ot g éetgrﬁ%%dje : ‘Z@? %xgﬁ hgﬁ.’rﬁ%ﬁ QhrBF& %m%%(?@?ar re{talnln filter, by
lrwntpomimg herilitinoaopein mqv thelsempesitianeeytirradiating fsrapmipogitions, or by

hehtirlg ﬁas DBhESHENE e FhdY carh 8lsé teCREhRECHRBY Hh %eafbrmlcﬁ sterile solid
general , an effective dosage for the activities

CPRPESIfoY eMioten 8 displied Paﬁts@e gretery 26 sgme &%cﬁte"'e injectable
niagifuegintheadiatgly béferealsky 1x1 0 4 to 100 ng/ kg/ day, which

can be admnistered as a single dose or divided into
mul ti ple doses. The fornulations of this invention are

Spynihésis atPPeptidasni ni st ered parenterally, e.g.

I ntr pEMREY 'u?éfhl}for brﬁ&tfoﬁ'@Qﬁé E%@@rﬁllﬁ\béntldrme{nmtlﬁéré! prepared by
subcut aneousl Yy Pr epar ati ons. accor

SFIORTH 910 RUBTA PEIOF BT (35 aP S PHITG M 16, St Phase
smmbsld@Dnérb@(;hérﬁlcame,@ds;dmgmpn aqueous sol uti ons,

sus p?g%sjl’oﬂ%w(}q %g nfﬁéqsocg gcn < sgpt?\nts ic th%8 gtdcah%% nEi I;l/%,'e used for

desi
nwﬂﬂrlgmepwgwhsvhs:blth@mstgnbnvamm mlaxegd\antagpm@pmeemectlced which

gﬂ.@f@g' rge %%Wélﬁ{?\% 'txq9+se y@@et.ﬁ%@am baqerwﬁbdesare also

corn ol atin nj ect ab
KBpWh 19 tbOS@%@?%mélm% At é@e@w pleg ?@a(tr@wd@fe'hthl 65%9@%6 pidlysiation

a8 ¥redlos Meant to limit the scope of the present invention in any manner.
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contai n adjuvants such as preserving, wetting,
emul si fying, and dispersing agents. They may be

wae@riovizaed by, for exanple, 4Biltration throughCHUS2006/025826

bacteria-retaining filter, by incorporating
sterilizing agents into the conposi tions, by
irradiating the conpositions, or by heating the
conpositions. They can al so be nanufactured in the

f or nBed-gALEIH |BchmNngd§)WD§rhd Be&S NH@(@JH&ﬁweﬁéqourchased from

NokS BROET S ot Bobrimsiy BheuB el Eaghem dfing of
PRepiai d&s P8ptiAda®©HIsefl uBod-ado-piHactere | pugcHabed [froes eCHem-Impex
mtﬁx&r&wwosg@aﬁe.La%cvwa?gw&w&a% ﬁ&ﬁ%‘tﬂyﬁ{hgt ﬁ?'mc Albany,

peptide synthesis
Solid Phase Synt hesi s (Plerce Chem cal Co., 2d

ed. ’il%sﬂﬁl namb% %pb{h@%ﬁﬁeﬁé@ﬁgllﬁéd GRss bFée%§Y&¥é®§t 'EQ)C for t-
ki ng id

nmet hod e used for
byiPKy He‘#%i)f hM%fP%ﬂ“i m@%rﬁ"? £ Torayl X80 fnea H&'yor@@nzy'
Tps afot i tosyd, DNF dbr Q}mmlm&bpr&nwet[bmﬂsfoardim\éﬁiylforiﬁamm toOCM for

ille t t,h aI SQ own .
SRRkl SHerD | IF, 5y BB A 35S
hemﬂuqrhehqgglnqs@s@lEécf far | diigeprepmatptaning Ia\@ec rfot acatiardcid, oTFA for
trhiLidfohcdube %Elgfe 81zt hgoPr 9§€t‘ﬂ$robs O_){cglrl’agh)n amBrz  for 2-

manner . Boc- b OH, Boc-
biggrobenaxioxycerIay Ogeeiop Qr@'ﬁ@g%" Mot oY Hugserymethexyerifony.
HDBe @ ,N-RialrdxybériroRiazdha AN Peswfov\a&ymkﬁﬁ@&‘.Mehﬂ@dBtam.domethyl

h Kin .. Boc: Ava
re%%c e.musr cI ased"?(ﬁrdlrjosximgwlymg%g%ﬂ?'b na?'] gl'sapr%ogo Oél's(z'

hmwe’ethvlb_amlﬁibtﬂs(lmbxmthmqﬂweha$lead, f r2eBis@yhytiteeyatint)amino-2-
Hy@r%xyrﬁétp@py 3- p%ané@lﬁ) fehb tgmﬁaléo& %h) En encompasses fluoro,

brevi ati ons used herein are as fol Boc
CW'WGtWP'@S‘Rﬁ'E‘%\PﬂBnyI HF for hydrogen fI uorl de, Fm for

for Wﬁless)%ﬂlnéﬁbthém‘gehﬁll techdital f08 SBRAFY| termEOSsell Herein have the
DNP for 2.4-dini

SATGHICRYTY 6 SRR BERP IS o eoN b PEIEPSHLIN BRsry tp aich i

ingentidiHb8emngso Aisb aaliopublicafidns; ];at?enfaap’phdaemnsapmtalhty landiother tefierences
m@ﬁﬁ&ff\gé HAERRRORRIG: ﬁed@l_@%%reé di i sopropyl et hyl ani ne,

or acetic acid or trifluoroacetic acid,
2C1 Z for 2-chl orobenzyl oxycar bonyl, 2BrZ for 2-

br onobenzyl oxycar bonyl , @xhexlef1or Ocycl ohexyl, Fnoc
for 9- quorenyInethoxycarbonyI HOBt for

N- hydr oxybenzotri azol ﬁ%’ qﬁeg &F'r

4- hydr oxymet hyl pheny do @ resin; Tris for

Tr i SX Hetdifedhayntbesiy bv)aedwmfmﬂ(hasrfé)hGaﬁd(BB&)Nﬁﬁ hgs bexn provided in
ln@rr%(tlgnal %@%M&Y on Rl tdoys%!%’ @@WKB@@/&%&)WEQ Bftents of

W*c ﬁfya?edsz%érgm ﬁerfm[ag it erﬁ.\%@&{ @lﬂfﬂy, mézomonﬁvd Wag smthgsized on
an h@bl@@eﬂlosﬁm&i?&ltw (o1} %od@hhSU’AO pe;hfd@r@nﬂigﬁzérmch was
R PRES e REPIS P BTy 22l RSB ARG HAedmionh gerozer
etahdlet. t Repdidd Pradeie Res., 90 tBO(AP92) s Kinhdthyilbrentineryéemiing ¢MBHA) resin
(Figﬁiingllﬂa,téglrﬁont, CA) with the substitution of 0.91 mmol/g was used. The Boc amino
acids (Bachem, CA, Torrance, CA; Nova Biochem., LaJolla, CA) were used with the
following side chain protection: Boc-Ala-OH, Boc-Arg(Tos)-OH, Boc-Asp(OcHex)-OH,
Boc-Tyr(2BrZ)-OH, Boc-His(DNP)-OH, Boc-Val-OH, Boc-Leu-OH, Boc-Gly-OH, Boc-Gin-
OH, Boc-lle-OH, Boc-Lys(2CIZ)-OH, Boc-Thr(Bzl)-OH, Boc-Ser(Bzl)-OH, Boc-Phe-OH,
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i nvention belongs. Al so, all publications, patent
applications, patents and other references nentioned

weqoeies738 e | ncor por at ed by gf erence. Exanpl epdT/{$2008025826

35)hGELP-1(7-36)NH 2 A det ai I ed synthesis procedure for
(A b8 35)hG.P-1(7-36)NH 2 has been provided in

I nternational Patent Publication No. WO 00/ 34331

(PCT/ EP99/ 09660), the contents of which are

Bo@ %ﬁ){)@qr BECIu I-FéxPOHnaﬁdr@dcr TrSéﬁﬂ)fCﬁJi WheESdceer&bs W8 removed

esi zed on an Applied Bi osystens
bY N@gwt @!'ff‘ymOg?Aerﬁtfare? X 3 oD pé?iﬂcl YBing \Agfds Lo BMORHyers, pre-
a¥@atetdinf il (2o demarasd BIEXN @b Borinch el EtoYF and dere coupled

Q&EZ)HF egpéjltr% @? érl{l ﬁP %é: pephg%reefg’ng{]%g g) Co%tphn%| times wgre 5 min.
eficape tdn \thédo Boz-Aipeld iy residuss {nVBhiAfollpwing nres(mas: Beeilys(2CIZ)-OH and

B%@ g@&?ﬂ#ﬁ) G@wh‘%&&h@%&gﬁﬁ@ﬁr&% \H%rle%o 5.0.91 ml /g was

, Torrance, CA;
I\IovaABth@c¢T@|n¢f the @geembly oCHe mﬁlée g5@ia. tetmsip s treated with a

SBIQ dn%?@gs Sle Oel@:%bﬁbllﬁ()%tlﬁENl@DMFBQEQN 30 fAAA. to remove the DNP

g&y@ qql tge( UNF%‘d@ll‘a'rBo-Ehe\}éhtera—rl"_l?ég‘% groga%o@(siltr-lr j gxrlgzﬁ_ l_a(_‘?’#éatment
with 083 "FFACKr 2Boz frhri @«-ﬂ@-lne@@&zdﬂyrs o21Bk Peptdd-resin with 10% DIEA in
DS@'—CU {)rg] Bill t%eBgr_lli‘u &%ﬁe&%ég—fha%r?' dof 58% w%] ?eg@dedral_-ltrea}ment with
aBotution o6 waeolaretm@/vw water/r 9%t RMRFtfoRg M*'i‘ OD/I herpeptids-resin
m%s’@va%?é'ﬂ \Wl{ch gW e{i‘xﬁ][ﬁ%\ﬂr%ﬁh dfed gno@r akad éﬁ.lre The final cleavage
WS one Y BFG e REFTEeT 6%?dbf”e&0m?t dadk © CB'PtF'BF‘g Tk of ahisold and
dﬂmbthfeﬂbu @Athd)rat @FC tBe7P R, | HE-WeRSiemoVEAbp al flow &onigdgeng The

T L R A e T N BT

Boc- fFhe ({odi)e- Gliktwhenethe atneous Lpdtracigwas mesfisgeon Rverse-phase

p?%‘éFa%Ve @hh EQ@s&Q ﬂ%gé cﬁ%ﬁa@é@%ﬂ@{kﬁ%@) u!'suh& aQ@Mrée%ase VYDAC®

sol Ution of
Gmpelamno@{eﬁtaﬁmm@wmbmugm v Tiher coumn a@snpiyted t%th a linear

grrl\fdt@lYFQOt’/J‘flé 5@%3 ofSHoRIeh Brbvélhﬂ)5|‘r|h|ﬁ ) &t Qﬂcaﬁfh’:!é Bf 10TME/min (Solution A
erm nal Boc hen .renove
Water @D@%W@N%%ngg%ut?"rﬁ hacPEP Cﬂ@taiﬂ%gﬁ {?’af’{ﬁ}‘) fractions
v&d?@ ca%b’ted cendr @®tkednort Ianélﬁ%alDHEACl ThdskFeofitaining dureipmgduct were
0 [ f
B R o e | hredE, i GRbR, eyhbiy s Rl 135
rwaofear Whir0seliDvRs abtairgedy Pgmy maﬁ 98 Pffebaregancrnalyiagl fiPhgsanalysis.
AR RFraintdls %tr@ﬁﬂt%@@%sdinbﬁﬁs gadahe MRkUGBEVeight at 3339.7
pressuré., The final cleav a‘g[ V@ﬁg?%% y stirring the
qﬂa@fqea@nwgw the paicRiedmobrURFvEg P 1 nL of
ani sol e and dithiothreitol (24 ng) at QOC for 75 mn.
HF was renoved by a fl ow I‘:;x dsogen. The residue was

washed with ether (6 x 1 d extracted with 4N
HOAc (6 x 10 nlL). Thé&omeyatiod&regesddrasb i n t he aqueous

ﬁﬂnsf%ﬁslsm@ﬁ,cms%hftioﬁg mcm&v&rsse phase preparative hi gh
pressure [ qul d chronmat ogr aph %—f USI a reve
£§%@Q§( g@g,lz) NaOH pellets and h))éro oric aC| were obtalned from

Panreac Quimica, Barcelona, Spain. WFI (sterile water for !njectlonllrrlgatlon) was

obtained from B. Braun Medical, Barcelona, Spain.
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C18 colum (Nest G oup, Southborough, MA). The col um

was eluted with a |inear gradient (20%to 50% of
w@etoandoss B over 105 min.) at,za flow rate of 1BCTIS20061025826

(Solution A = water containing 0.1% TFA; Solution B =

acetonitrile containing 0.1% of TFA). Fractions were

coll ected and checked on anal ytical HPLC. Those

cont ai ni ng pure product were conbi ned and | yophilized

Bt)OStggkygg,ﬁﬁigns In one exanpl e of synt hesis of this
Conpound I35 ng of a white solid was obtained. Purity

s OBZméle BHSHEG on anal ytical HPLC anal ysi s.

EI ect I 0- SPIVAh STRHY, SJIESERAHTTRS BIF| o\Mehie® piS=anal ysi s

gave the | ecu ht at. 3339. in aqr nt, w.th .
SneCcal ot de BSoBRuRTRE walbers ARiehed uBodR oF ZH ih string.
aBd pHu3 HCI brachewceiihal esncentfatibn Medpproxithately $tdoug ZnCl/mL.
SoI u culations A) Mterials: zZnCl 2, NaOH

{)‘gﬁz s drochloric acid, 35% were obtained

fr om Panr bA¥ithalirrino cadd 385 rHGE toWE togishiene PRS- (steri | e
wat er foro ijRh&sluneiicifkasi, g@hsf@.na wéRBedBhaiim e zhciRMWiih stlrrlng,

BB o St b A P e e 2R
achi giiyeNa@iHEB8.1 t2 10 hw/mal: vol unetric fl ask, transfer a
wei ghed a’F‘WQ#/oIB& Q%gk t%\!léf%as\'l.vé é”ﬂoﬁggf %JO;I—‘?’ Wftlmng,

to achi eve a |na concén pr oxi ma
agg Wiy aghieve o finalgegrentrafpp-of: apmroqut?iy ﬂﬂpmgh@ao G0

35%) Fr&eMkied S0 ﬁ.a*au.&)be(mdsﬁ%ezfv 1kﬂ3@Nw9/b.urTet ric

fl ask, transfer a_we th
stirring, -ddeP3RES- oﬂlél%’/f’bd"éﬂi‘?ﬂ ‘g\?@etﬁ a]"ldr?&'% W

concent r az.ilom aluneguiy taskraareser Awdighegadoit 2f AL >°)HELP-1(7-

3%51\9_" (Fg?t;tg s\%let)llow‘ﬁﬁ/ srﬂrlnah?dd P fﬂ%%ﬁ'ldj% rak& Térc?dsﬁr brln t e final
cyientratipnzte H!ioenxrga(/&lb"f"‘5 HELPcl6reeNHz/mLi. oﬁO”QW'nﬁpfﬂiﬁfo%Pmiﬁ@t@lan'ng
0Q151mfk%nnﬂtema%%hq(1bt‘é)of ﬁﬁ@@&@hoﬂr\h&g tl%QSf@Be@kd gy;gall&ahon vials,

é) % [ vi al . Prepare a 0.
ff@@?w'eauaﬂﬂme&ffe progg ﬁ%edaf& & Qnd WI. 2. In a
\(/ol grmt:;eeee-ﬁhasdq mé BiRjus{ @ib>&) el R exmBNAL Of

Ai b835 cet

stirring, d a&u?Pgi?)(eﬂ%d'E’? aé’gté a|'%c°t%1ncd| {o bri ng

t he fi nal 2.dorcwhimedtid taskt tya@@ermw@ghgﬁamount of (Aib® 35)HGLP 1(7-
3§ﬁ0ﬂ'@aget;1(e7sa§ﬁ) thétmmg, a‘ah |sQ|¥Hcfé9t 6'1 by Séetléta%rd' !o' B! A& final

using 0.45 mcron % qguot s of

ceRftentration tadeng #yhi >é|ﬁLé’oﬂ(¥ éﬁl%@m | F@@wrn@rf"tew atf%%"zatlon T mi
aliLReZd tith doRfioRA@ tiaRsreftéd ®dydphiighiioh vials@ihg treade dri2d0C.

(v) Freeze-dried 50 na aliquot (A b8 35)HGP-1(7-36)NH
/vial :

C) Calculations

(i) To determine the total weight / volume of excipient (E) for a composition:
= (A x 100/T) - (A/P)
wherein:
E = excipient in mg
A = content of pure peptide (mg);
T = target concentration of the composition; e.g., 2 if target is 2%; and

P = concentration of pure peptide (mg peptide/100 mg formulation)
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1. Prepare a 0.1% (v/v) dilution of acetic acid and

WFI. 2. In a volunetric flask, transfer a wei ghed
w@pmanes7sd (Al b8' 35) HALP- 1(7 36) NH2 (acet at e BEil/U$2006/025826

Wth stirring, add suffici eni3 0. 1% acetic acid to

bring the final concentration to 50 ng (A b8

35)HGE.P-1(7-36)NH 2/ nL.. Following filter

sterilization, 1 m aliquots of the solution are

t r an\ﬁ/ﬁtﬁr ot @ th% ﬂ{?g] volu tdechMl'eﬁll ﬁweaéh@uranﬁ’cﬁFtﬁafj’( hed= 1 gis

cal cu tlons etermne the total wel ght
améileéms of exci pi ent (E) for a conposition: E = (Ax

100/ () To detérMineMRr @dilimereighteVe) Bf 2ACI, itd &8 & éach ml or g of
content of .pure peptide (nmg); T = target concentration
cyPPesionss ‘gbltlon e.g., 2 if target is 2% and P
concent r &)V 0086 E)wreorppcmitiodein(wrgcl"pmmH ghjyist@Ontrigmade;

formul at 't%rw SO%W;OIP |I¥|lﬁ§ Poqﬁklatl&\f |H%vﬁ|<91t t?le \é?!lolé”g algf)ut 1%, or

exci pi ent,
about R%Tay ugde ebcmt m@/otahétmcﬂmnemm%mmq wa%f ZnCl 2 to

add to eaghyMdoRE & s@me&nHTb%éltfd)rﬁﬂla%@héfh'm@%h 17 paptiddR Ubout

E for conpositions in wh ustrret |s made;

15 oxghsgbA o A Wk Bt B AR i

peptide i@ wbsmdse%% foPkerabsalld o? Yeldformupatioos abwblbh He%peptide is
base; c¢) WE50% E for

E%l‘ﬂ‘lz%(g ﬁn.?“eopﬁ-l g djuf%rgwﬁg?:gg?}eg in which the peptide is

about 19%e)dN= w@lﬁfoz%rmplamsmwabbuhe nepide irdrecprstijyked fiom a

fr@giel*'&te@%réb%kﬂlgn anPRESH |§3dj¥&&§u%%ﬁ lEasfeor sem -sol i d or

gel fornmulations In whi Q& de iIs a%joutz ?
the (ih Yo defayiae & u@wﬁawslgafa >°f9j"a%tb6b/9 fpach mlor g of
cbmpdaitloatsoBen:i N whi ch the peptide is reconstituted

f f ' qd o
oM 2 TS5 R ARG b P o
oofip Naa@ahit‘(ﬁ)"/a@lw the pH éecddjystedausing adfaseionposi ti on

sol uti on: b) = Wﬁ@%r@eﬁr@%olfd%?yllf%ﬂ%né iﬂvM'h!hQHe bé}ﬁde is about
Qetldels about 1% or 2% or (&toaout

Ton 8" 2hnst 2% oF 4 tegghast Wde erd they P inpdivstedyiSingasifseE f or
seni - sol I ¢ Wwe3YsdY, Eoforgbratdona r g8l fakhwidtiohs én WRIpH irepdptide is
qég 10/d or Ik%o%t é 0,9r U to about 10% and the pHis
8‘]‘ toeth d%ﬁ?@ FISEE.uSPg ARESE 33045 E for semi-solid or
gel formd)avitets B for fdminolatiarisen pidjshitoe pépgide is reconstituted from a
freeze-dried preparation and the pH is adjusted using a base.
(iv). To determine the concentration of ZnCl, (mg/ml or mg/g) to be used in each
composition:
[ZnCly] = (136.29 x A)(W x 3339.76 x R)
wherein:
A = content of pure peptide (mg).
R = molar ratio of peptide/Zn
R=1.5 for formulations in which the peptide is about 1%, or about 2% or
about 10% or up to about 23%;
R=4.0 formulations in which the peptide is about 25%; and
W = weight (g) or volume (mL) of ZnCl, solution to add to each g or ml of

composition solution.
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about 25% and the pH is adjusted using a base; d)
WE10% E for fornulations in which the peptide is
WO ewonel7sg uted from a freeze-1§]ri ed preparat i onPENUS10h€025826
pH is adjusted using a base. ' (iv). To deternine the
concentration of ZnCl2 (nmg/m or ng/g) to be used in
each conposition: [ZnCl 2] = (136.29 X A)/(Wx 3339.76
X R) wherein: A = content of pure peptide (ng). R =

Y0b Abafafibh f LbmBESibAS Witk F31d% 5refe9%d§8¢§ @dd 906 zhel

9

adjgsgragntyp t o about 23% R=4.0 fornul ations in which

t he ReRLEHBele, %b@Hﬁulé’t@%coﬂgﬁsi%-_a wert@ttdge( 6F) paptidy dbstiiBes a
q%rTL of zZnC 2 solutghocgto. dto eact}B r m_of.. o
QBHBEN p9TERTS08 A, 1P B Pepisaes olet weios ot s ghmntsligy £-0- 1%
pwiat_tdb, destfibésfa faemdaitbni ethpeisipy i1d ef asplidg €1 0GgofRbial composition.
adj u . . he o a t ho3 :
e
prepatedi a5 ffjows. wiregize-doed seppled cof JAD T HGUP-HE I Hoprepared as

dEQTBES WetPRorobgtly mixedBPS ZHE, sBRRGbulieSprd 3f &1 10abnds 188 tota

conpri sing 1g Ofﬁffﬂ(?g{{l de per iOOg of total '

expipyPimgAnd RSP 2l Fdit-conpri si ng about 1% or

aboup) ii%cgm pb@tioaga_td %ré@%écpﬁgpm'ixd'@ 20av @frggzeptiee (AIBS ) HGLP-1(7-
ows. Freeze-dried. e . ) :

SbRrg 5 Ak BRS BTN, Fg o soon 0272 gt e 21 8 O

abtxe) oughly mixed with a ZnCl 2 stock solution pH 3 at

i?g:’/??ﬁi/&;cbﬁlgbé?ﬁo% aRXGoPArEaby MBAHER g HledRaRkl _@l@b@?](—)lefp-u%

A)_corrgcgﬁsel tions are_prepared by m xi ng ,
3Nt A8eQiileR (W hpbayep ity pl 9f Z0CI58gle» OS44 ma/q 'éeEiQ\%}B @
abaye) with 2 m of ZnCl 2 solution (0.272 my/nm; see

2.1 L), above) B) 2% co Sitions..ar [ s ,

i )bk Gt lerd AR bR RS ARRERRiE Y HeLP-
1(%38)NB, (seB2(1i B/jv) abavepiting.#5 ml ofidnChf soluitian (8.@23I g/ see 2.1 B (i)
aES\/e§44 my/m; see 2.1 B (i) above) C) 10% conpositions

are’prepared by mxing 50 ng freeze-dried (A b8

35) HExepze-drier. Ieplidan patesoputiongy wery allowipd) i qaHiliprales toy room
t%;?é?&h%asqihgt Jjésiyn_é\%do?o?udw/dﬂl ZnGi£ @oldtich Braé: il)ljealbﬁ\flﬁt)) the vial

reeze-drjed pepti and sol utigns re allqwed t ,
cBaT ELre e SR baes 28 et MRed ooy Mol minutes
f@f19Z02% meptidet composiisns tojabottei® mintiies tidrel 0% péptide composition, or
until all freeze-dried peptide is completely hydrated and the solution is free of clumps of

peptide. Following hydration, the reconstituted peptide is shaken for approximately 1
minute.

The appropriate amount of dissolved peptide may be removed for dosing, e.g., 100
ul of a 1% peptide solution prepared as per A above equates to a 1 mg dose, 50 ul of a
2% peptide solution prepared as per B above equates to a 1 mg dose, 150 ul of a 10%
peptide solution prepared as per C above equates to a 15 mg dose, etc.

Using the teachings of the instant application, one skilled in the art could vary the
amounts of peptide and ZnCl, to achieve compositions other than the 1%, 2% and 10%

compositions detailed below as well as desired dosages.
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containing the freeze-dried peptide and hydrati on

al l owed to proceed for about 2 mnutes for 1% or 2%
w@epriek3gonposi ti ons to abo 60 m nutes for BOP@S2006/025826
peptide conposition, or untif all freeze-dried peptide

is conpletely hydrated and the solution is free of
cl unps of peptide. Follow ng hydration, the
reconstituted peptide is shaken for approximately 1
2.3 BJUb Gatid ) B BRRPBSTLAL nS“P’gWé f:%zéjaﬁéd? 4 eDaﬁMZ.ﬁ’@
pHadijustinenio| uti on prepared as per A above equat es to a

1 ”ng}'ﬁ’l%%tloréocdﬂrllpr@fng @b330 16 Pér AR us 2, Uip BraHdUEPEs PdpiRe were

olsrrer e Bl dreseranal Samag® s iRE el Honde Wepared o
dééinﬂ@ W@Momnghly bitiedgwittha Zn€h cdoakgmlutibn tphie3 iah 80%Ardf the total
egﬁgl | Ca I on epet Ie ?rié&i !;])!il (%t%] il)lp&onalrstreé:c%% g\‘cﬁé }édél&% of diluted

0 achieve c ositions
NeOHeiolttlbran the 1% 2% and 10% conposi tions det ail ed

bel oxy 88 WRbbsifPs g?esdr&%#edjﬂsﬁ&ﬁ@ 20Tr9g fré’ez@ dﬁé@@@tﬁeaq)HQDP -1(7-

of cohpositions with 1-10%Tfreeze-d g and
39hiek (3o 1 B () vl ol ZPeh SN G2 B eBar
aboug) M/momboﬁmgtaré&@wed By @G t20 10 reeerpidridd (M PYHGLP-1(7-

foll
PP 5oy PR e By A ReER % o)
t hor @).I 0ff ycomipreitionsi aré peepzre@I b?/ ryixing 160504 drependrjed (3lba% JHGLP-
&%he R & L 0%1 PIE?\L) B0 m%f%@a shiforf estereds g)—b&fve)

reached by the addition of diluted
NaOH sol ution. A) 1% conpositions are prepared by

m Xi Ng tHd abbvd &6addmsdad® thd Aots3saAH)dldnfie 1(0% dBaptaHRolume of

ok a5ingot o] faBboifon Mol L i AR el For
ekampie o agchi20 ng freeze-dried (A b8 35) HGAP- 1(7 36) NH2

( S’ee1 ‘; %m@o%ﬂ%ﬁ AE%@! L %!Mr\Ia'@)szo%tBh oPbrogdtebRcer@hiidni On

o CONPOSIi tions are prepared
by n?%uoagmgﬂt'cwg/\fiqi @éﬂ&?jﬂaa!ﬁ $oMjtIeR OBy PREYCENCEN{rations) NH2
(seeq@ %oﬁp&élt)ona}%ﬁ/@?ﬁ)@\tnﬂbf NadA salutiéX afpedper saricehtranion

see e ve sol
E]eceyglgg )thevlé?‘)(hlﬁg (OX% |%sgar{tdﬁlpgllca€d] Spr%slglﬁed 0 epa%g% Lﬁ(ﬁ\? the
athiouints @€ pdatidk! 240 | ZnCi,dn ativedcringpositioseothen than the 1%, 2% and 10%

pH For exanple, to each: 1%
c&% 83%{&1%851139 %g)qvo 2 nL of NaOH sol ution of proper

concentrat| on 2% conposition: Add 0.1 nL of NaCH

25 Pyl RNidH P IRRG BHBOSHbhE! R ﬂ%c,gmmgimmn%d, Gho pH
NaCOH Ssorution of proper concentration I ng

_t!h!é_'ﬂﬂachl ngs of the instant application, one skilled

int hi@warfbmﬁﬂﬁﬂlbﬁh u@ﬁphstrbeabanmmt or éb‘oupe%t ide atodt Z9Cip2ptide

wte(r)e ﬁarg,pare Foﬂ amp es of ?A B&E)th?ﬁm(s Igg)N}-I/ QNG%O/\RIQa%d]agC{%IXGd

with a ZnCl, stock solution pH 3 to achieve the target concentration of 1%, 2%, up to 10%

peptide. Following mixing, the composition is filter sterilized and stored until use.

2.5 Preparation of liquid compositions with 1-10% peptide and ZnCl,, pH adjustment

Liquid formulations comprising about 1%, or about 2% up to about 10% peptide
were prepared as follows. Samples of (Aib®*®)HGLP-1(7-36)NH; were weighed and
thoroughly mixed with a ZnCl, stock solution pH 3 at 80% of the total excipient volume.
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conpositions detailed below. 2.4 Preparation of |iquid

conpositions with 1-10% peptide and ZnCl . no pH
w@ejoasostesit Li quid formul ati qps conpri si ng abortT/L33006025826

about 2% up to about 10% peptide were prepared as

foll ows. Sanples of (A b8 35)HG.P-1(7-36)NH 2were

wei ghed and m xed with a ZnCl 2 stock solution pH 3 to

achi eve the target concentration of 1% 2% up to 10%

Tns Rink Qam.&no,lngm @%éf“z}ﬂbr‘%r Fm@z M@pometdegmed |§H bt {hte%nuuon is

sterilized and stored until use. 2.5 Preparation of
regched by e pdition efsHytedNeRHisortop- p%'ﬁp?raamﬁrﬁﬁ tpr{¢43 werp prepared
usifly thid MBWMbd.Li qui d formul ati ons conprising about 1% or
abou 20/ abo 10% tide were pared as

ol 1 0ais Medeasid 3 e drsiar 3Btcedon. S sRIeiR % qrEuta vary the
ameugfh efl peplide tahd (ZoG Hd pchieveecbnwiotitiors Aneel tRarsthecli%, 2% and 10%
aSQHEd R elﬁH 3 at 80% of the total excipient volune. The
zinc so ion may be either ZnCl 2 or ZnAc2.2H20. The
desired pH of the solution is reached by the addition

2% Prdbartiti&isl of Nl soltiidfel éUin%cPJitﬁﬁ%rvﬂEH 2% p%ideoar@ih% n
repared using this nethod. Using the teachings of the
E&ﬁ'ﬁ%pl ication, one skilled in the art could vary

t he aerisulic oofgepﬁbpﬁmldtbnamdnﬁﬂﬂg?abwt 260 pafdide were prepared as

[k o o
i8R °§ér¥@8§g§f¢% & H(%llf%‘ﬂ( d{é Segn\ii?/erg \A?le@ﬁgd &0 ﬂegr%ﬁéggy{ P&Qd yith a
2k ﬁtogswlpmnl-ﬂg ab@ﬁjG@ﬁgf the tofa) %Hp@d] \@gjtnm; n‘fhe zinc solutlon may

bg%ﬁﬂergﬁtlz gr 2HageH, 4. omyéraﬁdne@a #8 mrwe% B&pa«*ée Whing 816 method.
es o

eptide were ared as fol
(A bHOBepaposi he Sy anooys) SRS GRBA SR P AR g Push
pofixegtngintihod ZnCl 2 st ock sol ut| on pH 2 at 66.66% of

th Lut i
ei te hée)r{’l%ngsér%d pa' en t %wal'_s,r &%gtlﬁtg ntHé bgnlilelga;%/a %‘Sposame
sywnge ir predipesly tf,1§¢dnylth fai spemet eodvayvbang wahvecHV (6B150yp, mm) and

tdbhfg‘;v%%@lacé@‘rﬂsﬁe%e@ﬁhg&lﬁ@pﬁcﬁét' ons were prepared using
hpul " m xi ng nmet hod éaThe desi red anmount of

pept P)dTé’ev%é{%“QﬁéH“ﬂ‘ﬁéﬂ‘N?f‘srﬂeG”rteﬂé’“ stainlessstee! wdSFosabl e
syri @gw RIS Pwaysomrsdtyd fol 4 derdumisblirc@ afPHVIvas dpafedMAfter 10 min
I_&a Slsﬁe HV (1.D.=0.5 nm and tubing was pl aced
VOB e syringe Luer hole; b) The syringe plunger
was e)ekherZint seiutibn was tedundteg weighebintorthel b8R! oty sadond dissisable
e@gnnected to a vacuum source and HV was opened.
Arter 10 min HY was closed; d) The Zinc sol ution was

accup)aiZerss e epneactehiodhe iee PRI fEViof a second
di spoFAb s S)eh8@@nd2he solvent was pulled by the vacuum into the barrel

containing the peptide powder 81;

S

g) HV was closed and the solvent syringe 82 was removed, thus hydrating the
peptide powder in $1;

h) SR was removed and the syringe plunger was slowly released;

i) The syringe plunger is moved (push and pull), without opening HV, so that the
powder mass is fully soaked by solvent;

j) A two-way stainless connector SC (1.D.=1.0 mm) was placed in syringe $2 with
the tubing placed inside the syringe Luer hole, and its plunger was pushed to the end,;

k) HV in S1 was opened to vent the vacuum and then HV was removed. The

syringe plunger was moved so that air in the syringe barrel was minimized; and
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e) S2 was then connected to the free part of Hv, f) HV
was opened and the solvent was pulled by the vacuum
WO ni00/0034188 barrel cont ai ni ng %&e pepti de powderPEPSIHP6/025826
HV was cl osed and the sol véefit” syringe S2 was renoved,
t hus hydrating the peptide powder in Sl1; h) SR was
renoved and the syringe plunger was slowy rel eased;
i) The syringe plunger is noved (push and pull),
h
S0 aDggt 8 Sglw\e%n onhe%ﬁ&%\g §& a‘hg‘ﬁ'neoc%%%%gggﬁg% !ﬁr%gg%ﬁotrréfrg81 to
Sgthrdimghﬁa) m) was placed in syringe S2 with the tubing

p aC@gnqq{hg't?é;ch?Ei 012?155 'lrﬂ;%t Ek;ﬂlﬁatrbﬁl Ene $KIRd i theRirtdd@RIvary the

was, opene tgsoydn bed
Pty 88 fepHdarRIC H1SY "H\P Ghieve raompoitensTHRer Y7k escribe
hétbinger was noved so that air in the syringe barrel
was mnimzed; andl) S1 and S2 were connected by SC
and the conp05|t| on was kneaded from Sl to S2 through

AnG ' Li€d in the art coul d vary the armunts of B
E‘pep'['rgtjgﬂ‘nd ZnCl 2 to achi eve conpositions other than

t he SB9hwwés o ppldfarmmdations comprising abpat 2beopepife were prepared as
fo‘ﬁ&m §£Hub|éié sﬁhnbwmsd t(vwewwylvteh*e %%aﬁatd tHéroagilly AIXEK with a

t
2Bl Biob PelgieR L cras kBt PSRRI The 715 solign may
b&Saitr Zachfor AAQRHEGR) FKd Beslred pB6) Mid Diutipe isvencfied by dmdaddition

%%B%g%ﬁ tsﬁht’%%d Ir\gfhﬁshe)@n‘%) Cltl% tﬁltarmﬁé)thqhﬂradggh fo AL powder

t ot excl Zl nc

el b fiedragtwien P e rand i HaH spiifer. FHPEGRro e concentration

ofj%'zﬁrlﬁ:dsd?u"ﬁoﬁfwats%jt%@d%d P8t 1hs tbePedNafle bY zih@t%ﬁlaﬁt?'i ?éelalﬁd was
di | ut a e a
Supaiio 7 T A dGE Pl dp R el Ry O The
rédedivIRE BO%NE! thi Netalaliyidt Vsuriia @Hdexbiouthis qreptideT hewdsr ovas,added as
t concent r h [ ohut | ' ‘
PR, SRERTH 1 e PR RO o
nmegwdced to 50%of the total liquid volume added to the

pept Tl%e p QUfISEd Qéhies}bh@‘))r geT'B@m SiRho e Jﬁ@;%ré’é udif®a “push-pull”
t ot al |qU| d volune added to he pepti de powder was

mydeB89:NaOH sol ution as detail ed bel ow. Preparations
G agdTKe! deéica amicﬁlﬁabﬁﬂepﬂlﬂe m@s tvdighedeibthatle bairel gfl4 disposable

adj usted sem n
ST EReile 3 Supl, b SRR bR EE POSRY A and
tuoinguves mﬁcepﬁptdedte twaega/\lmegh@@l, into the barrel of a

di's pQFﬁ%‘ s%ringe plunger was secured with a stainless steel rod SR;

c¢) HV in $1 was connected to a vacuum source and HV was opened. After 10 min

HV was closed,;

d) The Zinc solution was accurately weighed into the barrel of a second disposable
syringe $2;

e) S$2 was then connected to the free part of HV;

f) HV was opened and the solvent was pulled by the vacuum into the barrel
containing the peptide powder S1,

g) HV was closed and the solvent syringe §2 was removed, thus hydrating the
peptide powder in $1;

h) SR was removed and the syringe plunger was slowly released;
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syringe S1 previously fitted with a special two-way
hand valve HV (1.D.=0.5 nm) and tubi ng was pl aced

wo p®ides7she syringe Luer hol 8; b) The syringe PCT/O§NG6/025826

was secured with a stainles§ steel rod SR c) HVin Sl
was connected to a vacuum source and HV was opened.

After 10 min HV was closed; d) The Zinc sol ution was
accurately weighed into the barrel of a second

di sp |8 SMI , : ; 0

Fr oo pap Ve IREr $pg)R0 (AR (M2 RRARSBEURE HPod T8k te
ppudaratpsp s fulesogkeRIRAVES t he barrel containing the

pept j) <Aelwgf2Wé§«Q~ﬁai§éés @hgé&(;r\m(lg.%@?_n@wdﬁ Mecedoh ¥@inbe S2 with
syril.nge . enove U atl n e .
R preadrie S SR naa bucr ity et e AL s p R 1o enc:

pl ung)eHViaS1sWasibpenee lte asedhe vacuuin divkthey HVhyes péroowgdr The

| ( Yo Log. HV-  s0 that
syg® Bl ot So bt it n PSS AR L rfMee

t wo- W@y a5t Hi2rivere sornsaiee by §C & the campopition Map kigagled from 81 fo
S@It%%gg; syringe S2 with the tubing placed inside the
Syri nge Luer hole, and its, Bl unf\g/er was pusB@g to the dt
end: ™)Aflqy homagenigationy 88 nlighetoof, Mg Med BREInYesh gemoved to
deeaninghhe@acdreatomd thelgeptidyr i nge pl unger was noved so
that aif in the syrin rne 1 Ni.m v ol

and @ZLF&%r%mg'c'?'rrf e'}é{eé g‘ﬁ%‘}g%’é"‘ak@%ﬁeﬂ%‘%ﬁg@?ﬁ } o"kgl%\lggj and the
aknoeaiché HlaDHmelugon taguil to ivash gie c@@i,rech?H Whs$ gglculated;
honmogefiZ RO AROILESh Rhd S8Fatdl whbidRedTintelsltHitt QEbp6éabi@yringe S3;
renoved to determ ne the concentration of the peptide;

@8Ry The remaining intermediate bul k product was

accupptie syringd poegbrawere tshoavyactmpiéssed td\aimis@thetdiramthe syringe

equl r ed reach the desir :

chiEbig o ST SR AT SESHEH P\PC AR, S vb kpeaded
tiibeghd3@bl e syringe S3; and p) The syringe plungers

wer _eU§i|r18\c{:\$%tﬁ%8hﬂ§seo?gft?éﬁnétgnt@pﬁlﬁcmi&ﬁ oh&&kifdd in it 4 8ould vary the

syringe anpers, B syringes were connected b 051,% ,
agieynts HE Regiigsoand £ahlz ik SCgueatrtPosiiPL girestian igg ﬁé %t figgcribed
nerathi ngs of the instant application, one skilled in

the art could vary the anobunts of peptide and ZnCl2 to
achi eve conpositions other than the 25% descri bed

Tablect n.

Ex. *Peptide **Peptide: Peptide
No. % __Solution Zn Ratio Dose
cC1 10 ZnCl, 0.846 mg/ml 5.4:1 1mg
C2 5 0.40 mg ZnCly/mL 5.4:1 1mg
C3 10 50% ZnCl, 1.69 mg/mL, 50% NaOH 1 mg/mL 5.4:1 1mg
Cc4 10 50% ZnCl, 2.28 mg/mL, 50% NaOH 1 mg/mL 41 1mg
Cs b5 80% ZnCl, 0.674 mg/mL., 20% NaOH 3.81 mg/mL 41 1mg
cé 2 80% ZnCl, 0.26 mg/mL, 20% NaOH 2.15 mg/mL 5.4:1 1 mg
Cc7 10 80% ZnCl, 3.81 mg/mL, 20% NaOH 4.47 mg/mL 1.5:1 1mg
c8 10 80% ZnAc,.2H,0 2.3 mg/mL, 20% NaOH 6.1 mg/mL 4:1 1mg
c9 2 80% ZnCl, 0.695 mg/mL, 20% NaOH 1.75 mg/mL 1.5:1 1mg

c10 2 80% ZnAc,.2H,0 1.12 mg/mL, 20% NaOH 1.44 mg/mL 1.5:1 1mg
Cc11 2 80% ZnCl, 0.695 mg/mL, 20% NaOH 1.75 mg/mL 1.5:1 1mg
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Table 1 Ex. eptide **Peptide: Peptide No. % Sol ution
Zn Ratio Dose Cl1 10 ZnCl2 0.846 ng/m 5.4:1 1 ng C2 5

W@2000093ZnCl 2/ Ml _ 5.4:1 1 ngo,C3 10 50% ZnCl 2 BCHBS2006/025826

mg/ L, 50% NaOH I nmg/nl 5.4°1 1 ny C4 10 50% ZnCl 2
2.28 my/mL, 50% NaOH 1 ng/nL 4:1 1 ng C5 5 80% ZnCl 2
0.674 my/m., 20% NaOH 3.81 ng/nL 4:1 1 ny C6 2 80%
ZnCl 2 0.26 ng/nl, 20% NaOH 2.15 ng/nL 5.4:1 1 ng C7 10

cae%zndsm&mzmgsmgm@%}é\la@ﬂ%é% /&m6115 /%n_mﬁ g
P o A B 2ok Mgk 4 FoBeaH 1. 78 Wi 15 mg
1 5: ﬁTargetgam@h@Nrsmmma@ vizis@hib. 53/20&@/93&4;1 al034ehlaOH ;
1. 44**‘1‘9( vatuedshbwh. A@uaﬁr&lugs \ﬁ&éﬁﬂi?@é ?f% tg‘%’ﬁﬂ;‘?g% 0%

NaCH 1 mg/ mL 1.5:1
mg/ m_, 20%NaC]—|O 875 rrg/rTL 1.5:1 1 ng C13 10 80%

3 AN tRrridingfo @n.mz ifin7 Mo/l 1.5:1 15 ng *

thin 5% of

ot St SR S e v s

blv@toutb%GiABflerewntdnuamgﬂ%foﬁomﬁr@r;g@iedu;ré all cases 3.0

Det efdii@hicon of GLP-1 receptor affinity A conpound ;
eful "To practice the present invention can be teste

f or '?'NS’stBtI in§uinorazycallis (AT GG #1Qid.-Z958 Amerze [Typs CulgireiQoliection,
Mamséspl\}mgwemedérr@qﬂé U181 (F@éelpto%érlér&ntur@b '\h ?i@be@éo s modified

SU|I &g@}l ﬁ CC-# CRL-2 )
T {FF@”@P JiQRteinig s tetal Csi}fﬁaem’éx‘iﬂde@@ﬂfﬁ@ed tabout 37 °C
In@_mmldlfeéeemspheren%% oyl ad i n Dul becco's nodified
Eagl e’s medi um (DVEM) containing 10%fetal calf serum
and mai ntai ned at about 37 0Cin a humdifed
at nixadioligand Binding; CCP/ 95% ai r.  Radi ol i gand Bi ndi ng:

I\/Eﬁ’m,{eﬁmﬁ@e‘éﬁﬁ&e PrpRAdedr Fé?ﬁofhﬁﬁﬂl QH %a F Pés %9 irpg%ag?ﬂizag?n of
o AT AT e i e gyt
(sqﬂmm& Basgs). N hosebérang Ware %stﬁa@q\)ﬁce %erh}ﬁﬁga%ﬂaﬁeﬁéoo g/10
S R 5 G B s v A
Qéml@cutrqg@h(%grna r(gﬁemu&l n$il Ng@t 2MO.. éndTg/WJ BSA. For assay,

B e S
g/ 5% I@dee&f&s{og_ﬁlﬁ (vryh 38 V\(lthgg 05C! refrinlabpledy competing test
peptides. After a 100 min incubation (25 °C), the bound ("*I)GLP-1(7-36) was separated
from the free by rapid filtration through GF/C filters (Brandel, Gaithersburg, MD), which
had been previously soaked in 0.5% polyethyleneimine. The filters were then washed
three times with 5 ml aliquots of ice-cold 50 mM Tris-HCI, and the bound radioactivity
trapped on the filters was counted by gamma spectrometry (Wallac LKB, Gaithersburg,
MD). Specific binding was defined as the total ("*1)GLP-1(7-36) bound minus that bound

in the presence of 1000 nM GLP1(7-36) (Bachem, Torrence, CA).

4. Determination of solubility vs pH

4.1. Determination of Compound Solubility vs pH in Buffered Saline

A compound that may advantageously be used to practice the invention can be
tested to determine its solubility in PBS at different pHs and temperatures using the

following procedure.
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Engl and Nucl ear, Boston, MA), with and w thout 0.05 ni
of unl abel ed conpeting test peptides. After a 100 mn

w0 p@abes7son (25 0C), the boq?,aq (1251') GLP-1 ( 7-BB)/Usme6/025826
separated fromthe free by Tapid filtration through
GF/C filters (Brandel, Gaithersburg, M), which had
been previously soaked in 0.5% pol yet hyl enei m ne. The
filters were then washed three tines with 5 m

211 99U Yad 5160 doaftn M T2l Blsorfig ohb Bauaf pro-mice

radioactivity ters was counted

p@fmﬁsmtﬁrgﬁm (%&13&@ e&%l'tecaf ﬁ?r&ngsﬁrv@tef%)y'ed 10 mM

p@@ﬁ@é&%bgﬁé}ég dhiing wiAg ﬁ@' tﬁﬂ\dbﬂgdldﬂsf nwtnm canala dHL351.).QRPBS buffers
- oun m nus a n 1N ce (0]

Wi eI pHajoe e Bhefs herising.Aye. B B E i st wir

phb‘spﬁdﬂcui&idleint:iLbrde|Lp1h-lhyhrdx1deDet erm nati on of Corrpound

Sol up |

o A 2 S, T A BT o Bz
Emnpl@e me}sb@welgbedj&b@iaﬂi Ni@lsi lf@ &ash lyl@il iS|8{d98c| a 5ppliggot of PBS
%@H aﬂ% %Do%ggg lsa%cﬂ{eﬁéd %H r?lgnécagsafr)pl:érfﬁéﬂtéﬂg until clear.

roce ure. ered 'sol ution s made by
F@T @lepblltﬁgecbﬁ‘é tofeloRmesr bfes napdaddo dismeiet 2 (fgoémg ompound is

reDBIQI@H‘élﬁ%m soluB“m@%gbalbLﬁlat@d\e liter of de-ioni Zed wat er
to yie

0l e PRSRO, 5 L B SEld Tt 4 s n o
redmg‘efraeﬁrqnfcpwemm esd mayolblezhtyraﬂbe bgptddjatis tG tsghetrmxap\medf
this stock solution with phosphoric acid and/or sodi um
hydrOX| de. Two ng sanples of a conpound to be tested,

e.g. 4.2 Deatermiatign pfxnenpgurd salubiiyvaved hin a“ ag 2\Y be wei ghed

i nt oA %ﬁ‘fé@ur\ﬂ f'hlafsmaif/ BlaneRebuski Bd uéeﬁi @Qﬁ@dnca tl‘@ln%ntlon_can be
tal | qUOt ?r]; IDB’cs lu S atI g H{e EI_\Ilam;h% gl Wt aur Is usmg
episaie detprminadisi s H@E’é’ééaﬂ? et 8 P9 R

_ thedellbwing ar@feﬂané the total volune of buffer needed to

di SSR' f/o%lt( sal'ﬁg sgfutlcfrhg P%@Qg‘a %,E_}ﬁ’ns's&\ghg‘é ﬁ?&do@&fb Lrh%e liter of de-

sol ubi ut| ons that are
ioplzed watelr. $ajlom8t>|@tm§rvaﬂ”'lmf@r%'ﬂ@lt‘@'l@@)af%ﬂ@dﬁIbé(c?gtﬂlsf"n‘g the pH of

tmseétesek%m&mn( F‘ICpéF)d/dPW%bW ght and the sol ubility of
eptide at 4 OC is then exam ne

Det 61 178 FePlT of RTINS dP BB PPIES ©9- émﬁn"fsaaPP'HBO%d of

e%ﬁﬁm@lﬁlngretmgheﬂﬂﬁb @lia‘éaﬂfa&g afashah i |s,lsméd_ta)5q)plaajihuom)f saline
t he i nvention term ne

oo e ST B R Suf 1 BE AR e it . o
ehemestedtplit the total vidunidhef $alihé oweded tpdisselde2eng Af mecnpknpound is
%Heg%ﬂmelgor@pg Igcf?gu%g&{ ed by dissolving 9 grans of

ioni zed water. Saline solutions
wi t hSelbiiane thaierepay at e% taMaerAkER(20175aH) areRiasgd inrefigerator

(Plc)lhbBight sHekns S81WbiliyPat AnCttherH-éXamied/ or NaOH. Two g
sanpl es of a conpound to be tested, e.g., 2 ng of a

compound of exanple 1, are melghed |nto glass vi al s.
I nt 04.8a0ktevinmbtidnsof ackd bili Osal i ne

Compounds that may advantageously be used to practice the invention can be
tested to determine their solubility at room temperature in saline having pH = 7 using the
following procedure.

Saline solution is prepared by dissolving 9 grams of NaCl in one liter of de-ionized
water. A 2 mg sample of a compound to be tested, e.g., a compound of example 1, is

weighed into a glass vial and 1 mL aliquots of saline are added, with vortexing and
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solution at a certain pH The vial is vortexed and, if
necessary, sonicated until clear. For each tested pH
wao b@7vet7ad vol ume of saline ggeded to di ssol verQI/Iis004/025826
the compound is recorded and'the solubility is
cal cul ated. Solutions that are clear at room
tenperature (20-25 0C) are placed in a refrigerator (4
0C) overnight and the solubility at 4 0C then
sSﬁﬁ?ﬂbHe&%m élegr g?é Rdl VORY o&f s%flné:gg%ofgn(ﬂss%%@Hg' $fype'pf‘de is

npoun vant ageousl y be
repoEdediapd E)‘Teaﬁ@lqb&'t)’ at FR‘?"T HV@HFF%'SGQHU'B@% ested to
determne their solubility at roomtenperature in

salin avin oH—7u5|n th . .ovmn.ro edur e.

Sal |$rg—§%¥%¥3%r CqmRoLag '9:%8 ' 32t ams of

NaCl Cbmpmmelslth:jtena;oéd\@etagmuswam Mdeuo praﬁctize m@p g@epios can be
n t

tesftedato %3{%8% qhet]r soﬁlﬁ)u@e& ?(gn teqngf%gas:uén% Vlrlcl:g gféj&&’{% h_avmg various

pallwatqls@usm@ﬂwe@uowm psecedeidded, with vort eX| ng

andsﬂ@'t&ﬁtsél% solthﬂ&rﬂ S p?ép%?éd byH‘k@olVﬁb 8l graRd b‘fﬂ‘@a(ﬂﬁn (Sr@ Iltéi%f de-
used to di ssol ve r{% et| e |IS recor e
t

iped ekt SRlige splgtse Wi Y EaP £ velies i ey Bfeatns aiquos
oP@ilsastdtk Balineolutibn WIgﬂﬁOhmﬂ Ne@lHubi ity in saline at

vari H unds .t e .

v R bR o e AL AU 38 1.
vieigbed irsob hask iviay  Aliquotsooh50erpba atlinecbuffer afzl ¢ami@in pH are added.
798Uk d&’r{‘?s ‘ék&ﬂar‘(@%brﬁéb?edom Y Bl S THS tdidl Jofdﬁhef S’H 6% 08ed to

rocedur e st ock i ne so utron I's prepared
disselua? PARS Poptige dnigceredard the poleRilty isicpiskiatse dei on| zed
water. Saline solutions having various pH values are
sotea t tret| . | uo;soofthsst ock sat pe
corrpemmdqpbonct)mat eﬁay exdlyar&a@ously he usemnopmdtnoefthemﬁpﬂoe can be
[

t%yt%da d’g‘?ér H%dits Q)ﬁ |I|’§/ g ﬁﬁ? vs)é’te‘ffl tgiﬁ‘lgeggghcac&flgﬁgtpatﬂhs leng the
f@bwwglpmeﬁ@evortexed and soni cat ed until clear. The

t ot ay MedKUARC QblutH fseﬁreb'&@dj b?%léébﬁﬁl@'ﬂ@lzzml’@b Bhized water to a
pepti de |s recor

and the sol upil
%“CeDE?t@n”n‘? nH9 B‘Hg ”&Jfa"é’qﬁ‘gﬁﬁﬁ'gg itéﬂ EHI tP: "Bf”g g"i%‘pgﬁﬁ‘ho'ifshaw"g
validie ZnoiCedticedttations @ze apiatuhaiohdttrarprepardd g tragjdrguadpyopriate
C@@P S%F{hégto r?o%tioﬁe the invention can be tested to

ermne rrs 5o ubility in pH 7 water at different
zi nc Ope mgeeftar conmiperrd tostrenfgstechee g-0l mewif iy geMpesarLipfeexample 1, is

c%g&%d Al e\lgéftgabﬁrzn' FosPEERASER Fdd & m.bwhaangmhgm Rf the

i oni ze to a concentration of
campetd: riget ié 9bHhip osoution sty plivstedaring; %59 M'ﬁgmt" white
pY&iiteids aZé‘Gbger%lﬂ&ﬁfﬁrmaﬂh@ﬁﬁe(ﬁpltafbnT%mtloﬁQMH b&ﬂﬁu@edaéﬁﬂ the

BiRn5a B ABREOHEL kSl 908 el Bpfdoa
nmgps ored tahe treocypoentchtiod ofethalkgst eonipouing in the mother liquor is determined

via comparison to a calibration curve.

As a representative example of a compound that may be used to practice the
invention, the compound of Example 1 was tested in the immediately foregoing assay and
the following results were obtained (aqueous saline, pH 7.0, room temperature):
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di ssolved in 250 ml of each Zn Test Solution to yield
a solution having 4 ng/m of the conpound. The pH of

W kiog/oeoBtit i on is then adjusted using 0.2 N NaREI/US2006/025826

white precipitates are observed to form The

preci pitation solution was centrifuged and the nother
i quor anal yzed using HPLC. The UV absorption area of
test conmpound peak is neasured and the concentration
of thgbeSt CORBYUBRtdnltatidie MOt Nefbiiguor is
determned via conparison to a calibration curve. As a
represent ati velu8ddpl e of a conpdi¥émbhat may be used

to practice the ifvention, the c nd of Exanple 1
was tested in thé% medi ately for 'Ong assay and the
foll ow ng resul gvvere obt ai ned ( ous saline, pH
7.0, roomtenpe ure): Table 2 Z concentration

Sol ubility ng/ d(gja/ nD 0 5.788 80,1;4]770 500 0. 0579
1000 0. 0487 150 . 0668 2500 0.11 . Determ nation
of pi using |IEF aels Invitrogen's Novex | EF pH3-10

6g Determination of pbusinglBRgalsire the pi of GLP-1 pepti des.

Pept ind#ogv&d@:t SHRE0 GBRLREY BE Risél &5 Rlc¥a e itie PRLEGLP-1

PEOH BB RAPIS! FAMRSERG o e BaleE Ay ASHINA B fresaosqtn of
0% mib/nof Fdiasse sugh &mngaluad,Bufif efrthe des(itiogrpsiutioads ofixeOwitiVb pl of

lond e  f .20 i ne, f b 150
NS crdige B RS Eralrdd (b ToMAEES 1RE Befufl B bigine free
bbgen et 16t Glydend) gl thal residting tthulesapiptet salutiostigiiveeed onto the gel
aﬁ;ﬁ@‘iwﬁﬁa %{Qﬁg%g?%g%@fﬂg_ are al so obtained from

trogen an is run according to _
manuRdening eufters gretalsecatitaings froye vitrgper argsthe el vyn agqeding to
mMéanGRB&HA Instr@tiods, '@;@Hésrgl(lgf&i fonved 1Bl \286hs¥nE R Sit ik, bRwed by

1 hour, foll owed bly V constant for 30 mnutes. The
28V cprstapdy THhouk dliPwed by R CACACHIANLIOH PR B Instese,
sul f Disalget sl then dfixid ifi %30 CAi caritahsing BrEds tsadosatitydic ed for 30

oo B33, tohe 7014 B8 RRAEOR, Eo PhGerSh aflBind o o
inetrectione fasmt! taar the tNewex“deolisidal Blagl Kitnthergektar, thee deisigined in water

oﬂ}ﬁng@' is scanned and anal yzed by the program

Fragnent Analysis 1.2. pi's of unknown peptides are ,
cal cltif8eds peanaed Pad @palyzed hyithe PERorai AFgatedt ABAYBUhdsP!'s of
uRinowROpeptidesadre alctfatedlRlative & the s Bf sBndard7cobpodnds having pl

VOuds o187, 9%, 313, B8 % 268160, 53823 2 4.2, and 3.5.

7. In vivo assays in rat

Compositions of the present invention can be tested to determine their ability to
promote and enhanced effect in vivo using the following assays.

7.1. Experimental procedure:
The day prior to the experiment, adult male Sprague-Dawley rats (Taconic,

Germantown, NY) that weighed approximately 300-350g were implanted with a right atrial
jugular cannula under chlorohydrate anesthetic. The rats were then fasted for 18 hours
prior to the injection of the appropriate test composition or vehicle control at time 0. The

rats continued to be fasted throughout the entire experiment,
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7. In vivo assays in rat Conpositions of the present

i nvention can be tested to determne their ability to
w@e@mos3and enhanced effect én Vi VO usi ng t hePCT/US2006/025826

foll owi ng assays. 7. 1. Expe|2| ment al _procedure: The day

prior to the experinment, adult nmale Sprague-Dawl ey

rats (Taconic, Gerrmntovvn, NY) that wei ghed

approxi mately 300-3503 were inplanted with a right

atri gl aph i
The £l KO GRUIER gl of Bk 8 8 BRI P06 mom
Zn@lp d en giClogoluties W}ﬂ@c&b‘f Pdt watelesl rrl@wfptbgﬂom@ﬁur& of formula (1)

(ARPPHR I @nﬁé)ghg)%astdlﬁlvgd in1d% i 8t t%lscs‘éﬁlﬁlbﬁ‘ l(§ a clé@r solution
fasted throughout the entire exper| ment .

haincht mZﬁ@l"i”‘@&PU‘PPW N9 PFU£BA BY 4di | uti on of a
sol upi @meOferd Ofe MBsNverdNfn)cdtedNsubdutkdousy! (st) @fhdrawitmnga) the

Rty 5 s Sy EEEROAANBD LY oy o

chdusshes dljadtibwnolume ywaal \denasmhble 64-6 $ib) and the dwelqﬁdﬁu? ‘rgémpound

S OB A5 S oA Bl oy O P
50@) bidﬂaﬁ dampidivas elithdrben gai thg ||$tnalvamousr(lv<))fcannula and the rats were
Al b

gjven g1 vhazcl%cs;é Igh%% é‘)’ %) tw fgt)the 8%Ise|¥getd? e}qﬁgﬂcgé ﬁlsﬁlﬂﬁerc@j:o% The

cases was very
tinmles pf thn @luchee @@ﬂ@g@fwe&wq, h@rrbb@mbe@mmwt eq*’r@@pqné injection.

Ah?lethé Hﬁlaﬁﬁgod’\@aﬁ'ngéwggévmgkavm Iﬁéb%e c?‘?%é é%téd' I\WEnd flushed in

SC I njections a
wiiph SR éi-ﬂp@'wzad £Ale; (10Y/ml-e J@eseatt?rv 550%H'ﬁa<1’ Kemiples Yigfe withdrawn
af 2155 s\WAbCardl Y& Middled YodlgHROSE infdtadr. en@h dfahéfsiad Mfimediately

t he presence of enh i Nsu i
P 3 Htieaio R PR gepeiares pAls  1ouim b Pipydt e caila. The
bldodssm ﬂ@§weséaﬁmwgdd ipRisAGitvastolledfdderont duhisaimpieaind thecachples

wgl;?ga?reawﬁ e%d%nun vbl tﬁ(ﬁ’ \g%laléscso Se ojrq{shm %%t 'Trﬁjeea%o%qt (5f\{nsulln in

e & inrzed Sari
ebdrOBlimple )wasTdrderaurfedeysing5d Ozt mmhomzmmg mmueosorbant assay

(ﬂléﬂﬁlﬂMeﬂ&anzlha%oraﬁJ%ﬂ‘Bdaag c8OwThdMak-eRHpOSt - gl ucose

I njection ese was i mmediately fol | owed by

an i ¥1ilnjBesultsn of 500m heparinized saline (10U/m )

t hr opghsthired GROMKrdandiLadiligorhsSaRpives thatwas inducible by glucose
centrifuge s col.lected from each sanple and
"1"??@0%3%9'?3“\/\% @0'“5? 8f\qﬁede)g)fe"m§r&)c until they were

assayed for insulin content. The anount of insulin in
each ermned using a rat insulin

8enz Irns"?‘CI %%ﬂﬁ%osor bant assay (ELISA) kit
(Ane?h%far@re;aﬁb'ﬂﬁ’?bpﬁ/'"Pﬂ‘@d%R?%S known ipythe s Mhickygnable the skilled

aftisdn ko di@SHideSa cordpbsiiah's efbilityn §d) Ipkdin e Nexmpeg réleddev of ctive
was served that was inducible by glucose injection

CBWB?U'}%H%V’V‘EII | 24 hours of the experinment. 8. In vivo
assagd. i n1%Fepfidecdbampusiio® nunber of in vivo assays
knovvgy im%yt(neexgﬁwble‘,",gh %Iaugd"u‘rél*%leﬁ anﬁulact*Shle/a%dprepared comprising 1%
(w/w) of the compound of formula (l) in a buffered solution of ZnCl, (peptide:Zn ratio =
1.5:1.0).
A total of 6 male Beagle dogs, ages 42 - 78 months and 14 - 21 kg bodyweight

were maintained with free access to water and once daily food (approx. 400 g of dry
standard diet (SAFE 125). The dogs were fasted 18 hours before administration of test

composition.
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W@ 207/00378Pept i de Comnpositi on;

artisan to determ ne a conposition's ability to

pronote extended rel ease of active conpound in vivo.

By way of exanplBCT/HBR2006/025826
aqueous test fornul ation vvag prepared conprising 1%

(ww) of the conmpound of formula (1) in a buffered
solution of ZnCl2 (peptide:Zn ratio = 1.5:1.0). A

total of 6 mal e Beagl e dogs, ages 42 - 78 nonths and

14 -7 ést@n&ggﬂmﬁédrﬂ\ﬁ Eéréaady%hﬁéMOM@ fdtef lﬁ %?e mtersfcapular

access to er and once dally food (approx.
agheypysTheneime dfisdminisgaien @pepx- Zﬁrﬁ@crelﬂ@@ Rﬁé?'@mﬁay@%a’aﬂ% by 0.3

nﬂ%rﬁm@@frﬁ@@s WRiEH0.83-92 rxt {B32300129135.1A BescreRSil ddserdf approximately
OSI [ on was adm ni stered by subcut aneous

The t
O,Zglgt;gap 4? H’Sh? 1¥6%pul ar area by. The vol une of
adni Biosd sarhplesiweretpkemperiddicatly catabprorrtengred, &S0, p5weis, and

1”%%{9 §0{7€8@Jﬂs agﬁﬁ “é“% §YQ ' ose\f}%%ﬁeroadﬁ?fn Qt!?atlgﬁnThe blood was

ebreti cal roxi mately
r@mrrghl\tﬁ@pafted samaling. Wik cemHiugaiion, ] BiecHiasiib eaanigrand rapidy
f&?%eﬁbnﬁﬁb 'agéjalélc Qleﬂe)?mné‘ﬂonfm ?Eﬁ?ﬁe pidshR conBentBtionlwas BBde 4fer off

g 301 ralgy% N et e A CMiedrfadwchMS
afifhiteldach obtdirsd e@apbd bgAnaNst 1.2 esftwaré.ugat i on, and t he

pl as decanted and r.a :
22T SRR ARgb PR Y s BRI BB Lo SRARY pot for o
lest2dayef f | i ne soI [ d phase extraction, followed by

on- 'Bae1%hﬂ%e35m@me7tsanH9csamt.sﬁl to LC- M5/ MS, and the
dat a” obt ai ned managed by Anal yst v 2 software

ConpHSne FUTHATGABIGS FAmEIn Wb E0L ASRA Fe paSet B Ppgcton 8.1,
aBG\Ie' e ﬂaﬂiﬂ\ilmgjeorﬁ@j’sniahs bveflaSéxa%lldﬁMBr thBir 2ibilifyo (rdiel® the subject

ur &F SN
cBnckntratlvovad, peptide Was Iabwtrﬂd/o cwigd she |r@i|¢sof\rmpéd%kahlﬂ¢1ws about

1f0r ah@ﬂegog@b# de‘bﬂdet éﬂrﬁlﬁgt%%%l‘%vats%pr%%lma?éﬂ pgpt i de over

an exten perio % .. For "each of the follown 0,9
f our Selg¥RTo& Py okfib BGh%HE@ﬁW'ét'P Ghstiop egantaiing, s 907% ZnCly
(@SB g/ARO) GMd (1Y 0% Nalo@i (OMBmgmﬁL)peptl de to zi nc was

oo Stz (ISR PP, P ol bney

35) hShlRtdn7 8365 :NiS ustantiadly ssihilari ton Sobitiomi $i2.8g 4nid) baiteyed using
%ﬁl ¢-0.298 my/nL) and (ii) 10% NaCH (0.975 ny/ni);
ution 8.2.B: (A b8 35)hG.P1(7-36)NH 2 in a solution
of ZRdutorn &2 DeBuhsipniielly silanid ¥MUign 8.2 substantial |y
si m Irpg cdn@po’étﬁbhg Profidéd Br &h exaétilieh vdidaRe O AREPNIGELP1(7-36)NH,, as

cfa\plcted in |gure l’ﬂtl on
8.3. 1% (Aib**hGLP1(7-36)NH,) Solution:

Using substantially the same in vivo assay procedure as described in section 8.1,

above, the following composition was examined for its ability to release the subject peptide
over an extended period of time. For the following composition the concentration of
peptide was about 2% (wt/wt), the ratio of peptide to zinc was about 1.5:1, and the dose of
peptide administered was approximately 1 mg.

Solution 8.3.: (Aib***)hGLP1(7-36)NH, in a solution containing (i) 80% ZnCl,
(0.695 mg/mL) and (ii) 20% NaOH (1.75 mg/mL);
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8.2.D: Substantially simlar to Solution 8.2.A The
conpositions provided for an extended rel ease of (A b

W@2@3posEBPL( 7- 36) NH 2, as dej%ct ed in Figure 1PCBUS2004/025826

(AJb8"hGLPI (7-36WH ') Sol ution: Using substantially

the sane in vivo assay procedure as described in

section 8.1, above, the follow ng conposition was

exam ned for its ability to rel ease the subject

PeDt FEoSsitBR ok B A7 hnRRIchBS Rleakd BRALPTINALFA(7-36)NH, as
foll owm ng conpogltlon the concentration of pept

dgpjefad ind9gyrab/ wt ), the ratio of peptide to zinc mas
aboug4l. 5umgpeﬁmdsbmmoﬂ@se of peptlde adn1n|stered was
appr xl mat el

357 1 End By e pae HL U e538% PIoGRAAF AF gserPse Beipston 8.1,
aBovel, the( 0lid8iy nyrhpdsltioasde(d exaniitilh i @elir (abiliySto mgleade) the subject

peﬁfa &Egﬁaﬂggﬁ%gt ' ﬂg%gﬁ%%ﬂ egc%reof?@ai @gsvﬂn@@% E&%&%ﬁ%ns the

csnwntrqt@%qﬂ@gpilct@ewgoamut 4a%: (W)n@esraws%\mnﬂaqe (l‘?q/ Zippavas about
154 Bnd fhe\ﬂog@oﬁ%?)ﬁdé éUnﬂﬁ&@%Qva@%pgt%ﬁlﬁ{at@ﬁ% hp. section

L o ag e AShRLE SETRASh o SNSAL e aTS znoi

(Bssenyengeand @ignd%dlaOH (Biomeng/mby, each of the foll ow ng

four ) bi QR8s r at i
abou R e (5 I PSR B d Bl P AR, 2oL
aboufolutia: ﬁ,-4-@h<§ubﬁenti§i&sesmﬁarp@ptsou@maoﬁﬁ-ﬁi Fandr buffexgd using
ARbpQ-mately 15 ng. Solution 8.4. A

(A b83 Ej)hGLPl(? 36)NH 2 in a solution containing (i)

90% 2 028(%Ds%b?bsﬁ?g‘i'ﬂh_/)s'r@ﬁat°(§‘1"j“°ié%NaOH (5.01

g/ mMihe canpdositiveprBvidedior 4resnéiidby PR32 OF (-A’ﬁﬁ)*%llrd;l?ﬂ(hB@)NHg, as
O|tlél{J Lan %nCIZ (2.993 ny/nL) Solution 8.4.

Bst Ant'7ar y simlar to Solution 8.4.B, and buffered
using AcOH AcCr Solution 8.4.D: Substantially simlar

to Sglut i §niSaif- C%mmg,t,grgrpo& tions provided for an
extended release of (A b8' 35)hGAP1(7-36)NH 2, as

depi Eeigg sybptantighyrthe same insvivasgsspy amcad%ﬁﬁ%w@%@ section 8.1,
abls\rwg\esubaﬁr@rﬁehabblw dohosifidTe vidhe Ukéftﬂnaﬁféﬁmelﬁ Bbiftg difease the

s@é?ﬁq_%égﬁe d)vg %‘Pp%%ent%e% R%no%e}gmg OH:%'SIO IOP ghR Mhe%oncentratlon
ofilthd ipeptideowase abaige5% hwhi iprecimpmsitionsd 8 .5,e8.44h and 8.5.D., the

cErdeRRaRA Qle'béﬂ@]go\fv%é | 286t E@% Mosﬁh(e' %ﬁ\o Sof Wﬂe%tlde tthezinc for

concentration §pe ptide was ‘about 5%
CeHRYPILNE B &S 8.8, a9d 8.4 wes agqﬂg 5¢: 15 while fof ganposition 8.5. D the ratio

wae Ngt ma11 OForOfill PGt EdhepadRiIBN< MR tdodd) % (p&hlidd dmibistered was
Pegtl de to zinc for

approx1ma%ly
Composition 8.5.A: (Aib®**)hGLP1(7-36)NH, in a semisolid composition containing
ZnCl, (0.40 mg/mL) in WFL.
Composition 8.5.B: Substantially similar to Composition 8.5.A., wherein the ZnCL2
concentration has been adjusted upward to maintain a peptide:Zn ratio of about 5.4:1.
Composition 8.5.C: (Aib®**)hGLP1(7-36)NH; in a semisolid containing (i) 50%
ZnCl, (1.69 mg/ml) and (ii) 50% NaOH (1mg/mL).
Composition 8.5.D: (Aib®***)hGLP1(7-36)NH, in a semisolid containing (i) 50%
ZnCl, (2.28 mg/ml) and (ii) 50% NaOH (1mg/mL).
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conpositions 8.5.A 8.5.B, and 8.5.C was about 5.4:1,
while for conposition 8.5.D the ratio was about 4.0: 1.

wo-2007@0473¢ our conpositions tgg dose of pepti dePCT/US2006/025826
y

adm ni stered was appr oxi nat ¢ 1 ng. Conposition

8.5. A" (A b835)hGE.P1(7-36)NH 2 in a sem solid

conposition containing ZnCl2 (0.40 ng/nL) in WI.
Conposition 8.5.B: Substantially simlar to

Conp s - IR

nas, b fhefior fovddIEES) Budiaba fliase oF P TR (PIoH as
dleaﬁﬁeémdflglﬁﬁéut 5. 4: 1 . Conposition 8.5.C: (Ai b8

35) hgilgPl(gerg,éaM@o%qug.t,anssem solid containing (i) 50%

ZnC' 50% NaOH
ﬁglF\@ lthhst%g” glw[ﬁ'n EWB I g;ch@f@[ P@cg@%rﬁgﬁng%cﬁ%gd in section 8.1,
a*bem st fotovang samhsalig dompoStisyd WmCkRangide Bor ritg/amily tandlease the

bl 3 St PR s g Dbt 938 R o
5:22 rog/pil &nelel selutiom; glupe=2.0. §U6CIe$m¢p%dﬂ Wap [ovigrskiotresiidn a 25%

Qﬁﬁd@%em&ﬁ& abhp&idon Hbdg %%Hat.aéﬂtow.ﬁeoraa@wybo@f @a efild BH of the
as described in section 8.1, above

COBRPSIOH Wag a@&?ﬁaﬁt%\m%%w%&w&' Napy i P?%eyoftpsp“de
ddminisdsred ivacaspblimatklypepig. de over an extended period of

time, This.c 0si ti I ted L1365
o) nPORRRTEET Btk Por i e RO RLEE o PP Sy e oo
degistegindvgute@. t o resul t | n a 25% peptide semsolid

compggi t i §dhmibaMidndshER:i de to zinc ratio of about
4:1. The pH of the conposSition was adjusted as

pr ovHaiag SH@FQ{]’“?\"YJQ? §8Me N WY AgsaKROedurR @s ggsgsibed in section 8.1,
ABOR, Itrcb_efoa@vmgl 8PSt cORPoSHYN wzs BRdnsihad 1db it Thability to release the

sﬁﬁ@%%%étg%eo&?ﬁrt ei;%\flzkl%g%odfog élma I?e%({:ogﬁgo%%o%gvag ?z%gf%{ed using a
8h r?ig/nEBé'ancslolutlorﬁatersa 2.0 oBwssficidnd |pafgjldsum§tm¢w<1edltb yesulién a 23%
p%ﬁﬁ@ L MO ¢ ﬁg&@ﬁioﬁr REGHULE ép‘iudé*eté%.h@f?gnd Bf SBELH 98:1. The

ove, ow ng sem sol onposi tion was
cemaﬁﬁltw@dﬁvqsdprmq@e%moml@g foghe B'loé%sséjetﬁh'éd dLgscHet 2.6, above. The
d@@eptof %@pﬁﬂéeédrﬁiﬁls@‘éoemgcbppﬁb&in%lpﬁ5tmgﬂcorﬂaﬁbéndlng to about 65

nﬁosn jQn e f%%nul ated using a 8.5 nmg/m zZnCl 2
"%'Br tEGh ee&f’mB?-F' 0. Sufficient peptide was provided

to resmpbsiion &6 pRAidpe fitriatexeedtdseldase oDMIBSIHGLEH (7-36)NH, as
J@@Xt’eﬁ%ﬁ pERtide to zinc ratio of about 1.5:1. The

0si t7on was formul ated accor di ng to the process
det aFuréwruaassgx@cwtbnvanoes papefetions HE e sdsdgsedelsimilation have

liREINEN béérets@aeam& .arwooaésagtaah Yhal® daaf.rﬁ@arth&smnwsmend of the

absgll’ljtbp\g\% Ié‘nbgrc)?l <|a aéxﬁefélggr gla'(é?yggf%g)i f(Hf ?1? %?rgrgzma o? I’ormula (.
(Bhphitd tea¢hing3 6 Nid idstaraapplication, one skilled in the art could vary the amounts

of peptide, ZnCl, and pH to prepare compositions of the present invention as described

herein.
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depicted in Figure 7. Further assays with various
permut ati ons of the disclosed fornmulati on have

wo pdoemdTe8 been subject to in éi vo assay and haR@€T/US2006/025826

confirmed that conpositions™0f the present invention
provide a useful drug delivery platformfor the
conpound of formula (1). Using the teachings of the

i nstant application, one skilled in the art could vary
the amounts of peptide, ZnCl2 and pH to prepare
COMPORat is@in&f ist he present invention as described
herein.What 1s clainmed is: 1. A pharmaceuti cal

conpos iA PRaFmecsvital Somrpsifian ﬁﬁ'BPWga%b%\al?E Rgetrding fadhe formula:
formul a: [ A b8 35] hG_P- §8735 ﬁ?% gg%%{}'ﬁget her with zinc

and a pharnmaceuti cal | y t'er or diluent,

# e?n\élr @ﬁﬁznh@gﬁd %%%EQ&JEIHQ%P &ﬁta‘g%ecsan{éﬁ)r cﬁﬂgﬁtﬁ?ﬁwﬁéd tat dsald

cpme)g;}tlo%g]%g%gq?mg(lsxst@sy Mﬁalzaqugow@g&ﬁol@pn Raving pH 4 in wh|ch said
[AiBYRBLE A - %}Nﬂz |s‘bré§gﬁtrgt a%eﬁce‘;.%t%n%% Glndy/th Barl BRIEMHC,A%

a conentration ?rg . A pharnaceuti cal
pé"(?l‘?ﬁfcﬂ?tcf’ﬁ?f‘t@w&r%g/ cl ai m 1, wherein said zinc is

present i A pha@eReatithr ectmpmutlbni @btddding &b blgiiTtt, Wherein said zinc is

p??sng{ln Qformntré%oRQromni?&@dé g?nQL tocébﬁpﬂ‘ﬁ{_t ion according to

In a

concgntr aA'pﬂanfe{cQ&ﬂch &;'mﬁ&{tlmr at:@or&né@o H%Fb wheref said zinc is

phar maceut i cal conposition according to claimi,

PiRfERdR A cg%ﬁeatr@ﬂon (e O- %ﬁ*sémlsf@so =Y 'EWH‘:eraceut i cal |y

accept abl ueous. sol ution nace

o 1 St aose deAgertean aeogrifR s BRRT S GEn i giuen
comppisdssahaghaneilicallyadceptablé aqdeqph aclogmeut i cal

conmposition according to claiml1, wherein said

phar frac euf inbaimasewiseseamprasitien r@mqr@e& taplaigy dewherein said diluent

cBinplidds&terisensi on or sol ution, and wherein said
compound of forrmula (I) is present at a concentration

of approxa Wbﬁa?h}ac&;tlwﬁ) corﬁ&%xt(ow/ W)cor&fng Aopblarnrraneumemai said
aCC! ng to claim®6

pﬁ\gﬁagﬁlﬂt}cgfnogwogfo%g? pr&sgﬁ_so daﬁaeou]‘.s l‘?IX ure p(apjlon or solutlan and
\Adquaam&md eampaune of fousye (s isgmesent aial annce;mratl@ of approximately 0.5%
_%g? (G?/Nv mately 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
2% 13% 14% 15% 16% 17% 18% 19% 20% 21%
22% 723% A 2 farm@68Gtica 6 Y¥ompadtion2 &¥eordi§o to0rclahd Yos( V%N@rem the
ghar ceuti cal (g Fgosnfa@n accor di n% to . cl ai
TN R e Al PALAPEH by ip o igion or
sblujion in apprioginmatplye i S2% 08 %1t 49%.16 % S6%.0156 080 1A% 10§06, 19466, 224, 13%,
% 14%0 1890 9 950370 %501 12 9 Y%gat6%40 0
1% 0%1%035%21?1 18929 16320 209202130 %00l L%, 2494 288 %064 5% %, 28%,

29%, or 30% (w/w).

8. A pharmaceutical composition according to claim 7, wherein the
concentration of said compound of formula (I) in said aqueous solution is approximately
1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 14%, 15%, 16%, 19%, 20%, 21%,
22%, 23%, 24%, 25%, 26%, 29%, or 30% (w/w).

9. A pharmaceutical composition according to claim 8, wherein the

concentration of said compound of formula (1) in said aqueous solution is approximately
1%, 2%, 3%, 4%, 5%, 6%, 9%, 10%, 11%, 22%, 23%, 24%, 25%, or 26% (w/w).
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22% 23% 24% 25% 26% 29% or 30% (ww. 9. A

phar maceuti cal conposition according to claim 8,
woL®reoI138 he concentrati on ofgqsai d conpound of PEDUNMNGE025826

(1) in said aqueous solution is approximately 1% 2%

3% 4% 5% 6% 9% 10% 11% 22% 23% 24% 25% or

26% (W w) .- - 10. A pharmaceutical conposition

according to claim9, wherein the concentration of

sai d1@onp@upl@brTnbcéL?bémlgaﬂgdss)tiohon aa@%r@#n%gwe@@nsglz g\mép@]n the

j | e 19 % 4% 5% % 10% 22% ]

BT ARglfl o SRbcolpd /82f(f‘95’“vb)(3 (" sal amepiismaclifion dsppproximately

1%0A1rod et 4 %6 b %Bdori@in §2%023% 24Mh, 26%, wastejwiv). he

concentration of said conpound of fornmula (1) in said

aqueg s gol RarBacqulcal peaenositian ergeonding 294 gt 100%he2@A6 the

caricertodtiot wf Blid cdripothdP ST FSHRELYS inGald S£RBBASLIRR is approxi ately
erein the nolar ratio of &udn

' o I 6,
1%’8%2@1‘13&%%%‘?%% ({"’I"’X "to zi nc in said pharmaceuti cal
Conr o8] RS LA LR i, e o e
oG FANRRYNE O Eraiim (D29 zinh ér edit pbarimdicewichlaonmogjien fahges from

aBRiAXe®t B YipProRimatdyPy:#PPr oxi mately 1:1. 14. A
phar maceut i calp conmposition according to claim 13,

whers. n %blfibrfr@bétﬁicél&ﬁﬂﬁféls Z:‘fidirﬁﬂbc%l&ﬁﬁ@%ﬂ &B?wﬁhi, éhéréifx,s‘a% ratio
, 1 A rpgceuti cal conposition
re e ok @f’g%@f‘gy&nﬁzﬁamﬁw@%ygﬁi dratiois
apprxi mat ol e 5:1 .. 1 L ,
har rracg?ji F’b%ﬁné?:%[m&%sﬁoﬁpgﬁﬁ%”c8%{05{1' ot el g?”rf@i%?'" said ratio
fEamaepamatglyidet:1 & appraximatetnt Sty 1. 5: 1. 17. A
phar1§ace tical con$aisi tion according to claimé6,
Wher 31 n GeMRTDRGRLINAL SymBRAtisR FoRUTIRg Rcle o4 vererain said pasio is
appoednadtely 5381, 4A:pbat.aaceut i cal conposition according to
claim6, wherein said zinc acetate is provided as ZnAc

2 21820 Almharmpagshticaheerepdsitionlacomdipg s tlaion1&aterdh s4d t4io is
apptcxinitdly 1 wher ei n pH of said pharnaceutical conposition
is adjusted using a base. 20. A pharnaceuti cal

CONM@si t AQphadhigddutida GorhPosloRl d8cdBing 38ickhirk 13, AL IR LinG is

' de. usi NaQH 21, A pharmaceutical conposition
prg@%eg?agi’%hné;cbféﬂ%? QiFRcA*@lherei n the pH of said

phangaceyt | Siti s adjusted wt OH.such .
PR Ao BRIBRS ol el APk Bl B, LA LSD e
acgigiede Riovided anZufd12gH®- 9% NaCl, a pH val ue of

approximately 5.0 - 5.5 i s obtained.
pp18. nR p‘?‘uaYmaceutical composition according to claim 1, wherein pH of said

pharmaceutical composition is adjusted using a base.

20. A pharmaceutical composition according to claim 19, said pH adjustment is

made using NaOH.

21. A pharmaceutical composition according to claim 20, wherein the pH of
said pharmaceutical composition is adjusted with NaOH such that, when diluted to
approximately % initial concentration using 0.9% NaCl, a pH value of approximately 5.0 -
5.5 is obtained.

22. A pharmaceutical composition according to claim 6, wherein the pH of said

pharmaceutical composition is adjusted using a base.



10

16

20

25

30

22. A pharmaceutical conposition according to claim6,
wherein the pH of said pharnmaceutical conposition is

w@ojoaseEes usi ng a base. 23. A gharnmaceutical coP@EDEB1000025826

according to claim 22, wher ei'n said pH adjustment is
made using NaOH. 24. A phar maceuti cal conposition
according to claim23, wherein the pH of said
pharmaceuti cal conposition is adjusted with NaOH such

t hat p3wheq (fhiathdRdtidap c%ﬁéﬁﬁn%@*&’ng' R bb@l 22, wherein said pH
concentration usin , a pHval ue of

agiyEimsR 'ﬁﬁtaéiﬁy's'egé'a%“s 5 is obtained. 25. A

phar gaceu a osition.accor di n tao, cl

hor 6 UG ISR CrhBRiRR G EURE i ein 2y Whggei the pH o

spid| phesmdcanticali qommositidy) éc adjustetiodith Na@Hesifchf that, avhen diluted to

B L Sk o0 e BB BT B aoprovimately 5.0

4@?@5@@9% sai d conmpound extends for at |east from

appr u{\ E%/{ one hour to .a prOX| rratel% 12 hours 27.

phar PREMag %'§I°{"|p8?1t' G de elaimet é(Yrﬁf%the%mBO””d

aceﬁréi&@tb forfmuiai(lﬁs cavgzed mdthiextseihjdst ifi sedathereefdsit an extended period
Loximately 24 hours. 28. A pharnaceutical

conposition according to claim 27, wherein the

conpegind ﬁ%ﬁé}ﬁ%b&glcél%omb%@a&badldgsto Qz%tn’? §§ %efré?ﬁ sé& release

| east appr oxi mat el hours, nore prefera | east

of Be aszmﬁ%tt'@%%feﬂés Fﬂilﬂt éeaSh%% apprexigy enes'eqﬂlo approxygately 12
haper oxi mately 96 hours. 29. A pharnmaceuti cal

conposition according to claim28, wherein the

conp@ind Apbamndicagicalocopositibraagdoydingstorading 26¢ daitir¢léase o said
c§MBbl§ﬁtexfeﬂﬁs Rk ot 5 959!59%' yEelg, 5 to approxinmately

days, more preferably at I'east approxi mately 14

dayszs rmr/e ma%sée@hw esm.&cga@ﬁ AU Fdhy n@: 8bivh 2eRSein the
rerera e

ap |
BRSPS HAR I b b Rt 52 PElea AP A HE P, more
priiieraigly bt iodt appropionatelly 2T Baurslinnge peeférabiptilbat (dgst agproximately 96
eased wthin a subject in need thereof for an
extended period of tinme. 31. A pharnaceuti cal

conpggi t ',@nplﬁa?rﬁ%éélhw Ecﬁnﬁsfﬁbm g’&ord{%ert@' aalﬁla'z‘é wherein the

rel ease of said ound extends for at |east from
coppewKiaerrdng t°ofﬁ6“ LH%(J} isfreleansp M&z'r' Resuiegt fernat iRast appaaximately 5
tqabmfrmﬁuly i7ctls, wrp@saférglp atleed raﬁbrﬁ@"nfatelyil’l B84V SrhoreSRéidrably
conpaun

<L Ep At adaRl) SuREne heger R SR RaoLineriicoy « wooks.
t
o9 SRR Lol el iy WAL kR o gy
apeosding tgferruid (s e e)asgfq;wﬁ@g, pSubjgglireneed thereof for an extended period

of time.

31. A pharmaceutical composition according to claim 30, wherein said release
of said compound extends for at least from approximately one hour to approximately 12

hours

32. A pharmaceutical composition according to claim 31, said release of said

compound extends for at least approximately 24 hours.

33. A pharmaceutical composition according to claim 32, wherein the

compound according to formula (1) is released for at least approximately 48 hours, more
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preferably at |east approximately 72 hours, nore

preferably still at |east approxinmately 96 hours. 34.
waouphaesteceut i cal conposi tioggaccording to cl aP@T/BS3006/025826
wherei n the compound according to fornula (1) is

rel eased within a subject for at |east approximately 5

to approximately 7 days, nore preferably at | east

approxi mately 14 days, nore preferably at | east

peigally attaastlapprdxin@edss72 RaUTS, nisre brRiaRbly st dtlidasfbpdré@ftely 96

roxi mately 4 weeks. 35. A pharnmaceuti cal

conposition according to any one of clainms 25 - 29,

wher g} n sai W=Tel o - ef er ahl. human,.

36 - phay riaEottieBifal xRN acoolill & o, S e e
COPPUNgjaReCrding teformyi b relaasied wWithib jastibieftdorat iemstaglproximately 5

topdippkdiradibly 7aialidlWdte pRferably BEEAQApRbxifiateh) 14 sﬂngﬁeg)'rélferably

i sing contacting

afﬁg%sg Iﬁ? %P)g%%t%&@%%%’?rﬁ%g Fpg%gr ﬂ'&g gﬁﬁ 3@ laggt apPraximaiely 4 weeks.

conpgund ing to formula (1), said conmpound,
accor di ngj@ % g{%n %F%'F% ?ﬂ“}p‘%@??@éﬁfﬁw Z‘é@”’f BRgﬁf Flaims 25 - 29,
whergiasaidrsubjgitiee magnneal, frefeiablyetHunanyi a a conposition
according to claim1l. 38. A nethod of eliciting an
agonidst PaMaceBisrlacanmsitiop caceprding fonary oubjoé odfaims 30-34,
whereid stideubjott.is & Mlathnieg ihetekab)BMuMzhNg adm ni stering to
sai d subject a pharnmaceutical conposition according to
cl aidfh 1. A3tettibbeofneictiogl 20 GLBF1diagehist cefebRi sad3Methdh &ofiphising

' C f - = .36).N igand is .
coRictng SRR O b LAYk ph eDRtbali spenrigo o
fofrgula (B pRid FompRAwIde perosting] tos fasnelet (1)i keirg hraviad beisaig. receptor,

dirttly &mejiraatyhﬂ@laasnﬁ?wkiongact:&diﬁ{;@Héléiﬂmol’. wherein said
human subject is afflicted with, or at risk of

deve8opi AgmethodiofaEitie afagbaﬁﬁéﬁécﬂmorﬁalcﬁ@ﬁﬁécé%_sﬂg E:éﬁbject in
| apet es,

j St ] e | .diabete Type || )

e e Rl it B DGR ap P RRENE 3 spYesieiase o Rgmaceutcal
conmpegition aqeersdingdacipist {, and net abol i c disorder. 42. The

met hod accordi ng toclaim4 1, wherein said disease is

Typei dil 3 EHed Gecordipe tq glaipy dhahersin spid reerionef the dSLP-1(7-
36¢igOligehdig presert iRbMbAiMal cgi n said human subject is

afflicted with, or at risk of devel oping, a disease or

conddt i ofhsmktrod ectofdimgotchaim §6 OuterelR BSH Stibjét isQf human being.

gl ucagononmas, secretory disorders of the airway,
ar t Hiti t i She msthed perarding to daimt40awhereinveaigshumystt @dsject is afflicted
with] 6R5I6k of RYEBHAG, SdisdBH PESRRBA fsélbbt}é&fﬁghﬁ é‘ar%u% rg&%?s'ting of
.rfaulﬁre1 cquestlye heart failure, nephrotic”syndrone,”
YR? ' fiaRsies: 1YRe b HiaPstesd epriationyndinkeless | abgsityareeicessive appetite,
insuiifsentetisty vdne medtabotihi@issr@eict i on of food intake is
desired, a disease or disorder of the central _ -
ner $dus Bysmethpd fenokdingstorslaim Bl setasein sl zilseaswsis Tpe | diabetes

or BsaP@Sbetddunt i ngt on' s Di sease, ALS,

43. The method according to claim 40, wherein said human subject is afflicted
with, or at risk of developing, a disease or condition selected from the group consisting of
glucagonomas, secretory disorders of the airway, arthritis, osteoporosis, central nervous
system disease, restenosis, neurodegenerative disease, renal failure, congestive heart
failure, nephrotic syndrome, cirrhosis, pulmonary edema, hypertension, and disorders
wherein the reduction of food intake is desired, a disease or disorder of the central
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stroke, ADD, and neuropsychiatric syndrones, irritable
bowel syndrone, nyocardial infarction, stroke, acute

weorokes7y8 syndrone, post-surgical catabolic cheemes2006/025826

hi bernating nyocardi um or di abet| ¢ cardi onyopat hy,
insufficient urinary sodi um excretion, excessive
urinary potassium concentration, condi tions or

di sorders associated with toxic hypervolema, (e.qg.,

ne&bad sysedn, Weﬁklaé‘dh'%glﬁﬁéds;éeAEﬁ?@ﬁlbr’éc Bisbade Huﬂt‘ﬁ%Wn%t biSease, ALS,
rrnosi| s ul no
AT ol eSS oBE | Sgoes E5ARE el syadspmsy gygoardial

lrdqargtqnesmqkenacpm opabdry syridedrhe, \pert-surgicdl aataBMﬁtdhbhgbs hibernating
rrg/I Bedrtmt 6r%be9@§£rﬁf3w5§eﬁly r}%ljﬁlgleﬁtotfn SB{ soél[':m excrertloP a%(IC%SSIVG

arrhea ost opera me . and
URRRRE | P@?Mnﬁ""c@f‘ir@tmalCmﬂlllmyrpdiwr@m odrabtigted with toxic
h{EnFMr S8h4 rhildfd, @
e o e, SRR e i o
PrEra? B 8$d mVB%E?“F'P@\NPPWSBWOﬁw.SyeqfeW?aresa'rﬁiow distress,
negrapedityy léfearhtridilae 3gsolici GysfiinatidmrgasbiBE)Nab YIRGFIRPE such as
d%ﬁ'heéa‘ ;ﬂ@{op&rgt,\%f d&gﬁﬁﬁ ;}é{dp elclgr?\/qe grltalgeryaf\)/rgl\?%ﬁarloh%r crltlca, ﬁiness

fluncti onal
p@imeaarqp@thy (G8Nar $M§teml¢ inflaramatonf responsa lsandrome HRIRS), Giyblipldemla

o@éﬁ'tlhg&rlﬁjwy%us&i‘ bﬁ%@ﬁ@sﬁﬁﬁ' Jf%ld%ld‘?l%molquéh%}ﬁ% Sn§f coronary
opi

i nducing an inotr respoﬁse

r{‘?gﬁﬁg‘é §'$ﬁ%btggm%@ Sbf'i’ﬂﬁ?'f‘%cctl lity, of inproving

t { Tl
o s ol ot Waoft bR Bnd gk Set e selsybiodunchgin piereati
cetisdaf atevening rhe-geledéteivratonedrsi, ofi stinaulating] tetd-célinprokfedtion, of
sﬂidﬁ%s@ﬂ% pla%ﬁiadblg&f [208s &P ;ﬂprregiﬁéﬂ%nﬁg s '?r'm%.ltc%? C?ﬂginét?ogﬁ:aregponse

SU%JJ har maceut | ca 1 on acco
a '?ﬁr&as"wscardnfecq'i%@ﬁﬂibr %fd@efomnﬁ@Utntsortv@ampmhme\mwewte of

peaicatisg i 8GbjettS tad uma&gal érﬂrbnGBédEBic pr'@i@écﬁlrébr efRf %blMocﬂjlatlng
human el n

tnﬁ&:«%@a (?évfepg he% EWJ%CZ ubn?%jljﬁﬁ_rea 9 Bﬁlp g@etléqdf mprg@gla&mlmstermg to

saig sttt 8 phamiaséuiigaloomipasitdnragcarding eeghionr1.0f t he GLP-1
(7-36)NH2 ligand with the conmpound according to
for M a (Thy melaciaccordinguindblain cds whergint sid subjat & 4 Mammalian

alIRENGIORy @AY o Ginfkl, thare GRRN Ay stlilIffTehbelly

indirectly, via a conposition accordi ng
47. 48 netthedtoll & éRithg 20 GAR-1aggsHisitefREf ®6ld MedBY Et:ompnsmg

CO%E{DHigdr C%& r?rsflafntge gGOL‘;ifE e{%&l\le% ﬁgﬁen%d\gi{]h f ggpgﬁpé)ilgd a@lccordmg to
foppla rtbic é@ld icompogshrpemrdingte fcmoladi)nigeing p[dvalemtﬁ saii8receptor,
dirEBsy sraidiach ﬁggrcg.'nggs.ﬁ ? afekgrg n%{’o%l?.mer ein said

recept or o igand is present in
an ari mala rﬁétbdxﬁ@ftellmﬂr% anﬂb@nﬁﬁéﬁé@ﬂfr@ﬁ G@L@-ﬂ&cgﬁoﬁh @lstbject in

e ST 3o, Bk Beitio, o SRS dp AosLogh feamaceuical

Commplémachrcbﬁgftbpbamd with, or at risk of developing, a
di sease or condition selected fromthe group
condBst i Mbe srethpdeacrording reelaia 47ryherein said edseptos of the GLP-1(7-

3609194 Iah @R Pres@hBR 8h BRimaPARTCEY. excessive appetite,
insufficient satiety, and netabolic disorder.

49. The method according to claim 48, wherein said subject is a human being.

50.  The method according to claim 49, wherein said human subject is afflicted

with, or at risk of developing, a disease or condition selected from the group consisting of
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51. The nethod according to claim50, wherein said

di sease is Type | diabetes or Type Il diabetes. 52.
wabe7eet7tod according to claign 49, wherein sai PCTHUSHNG/025826

subject is afflicted with, or at risk of devel oping, a

di sease or condition selected fromthe group

consi sting of glucagonomas, secretory disorders of the

airway, arthritis, osteoporosis, central nervous

w@tlemwt&ea:‘yse Il @bEISS bSstatiofal QBIRASY) &ibdkityy @xeHsBRE SEpetite,
St vSrBheart failure, nephrotic

'%%li'ﬁﬁleatrf@ tglq”fjﬁ'beg%lgﬁc fi8P 8 hary edemn, hypert ensi on,

d t
SQSI rglle Zor etwgc? Egc!opd ogr{% aﬁg%ﬁ \4/@&?{9 fsal %ga%enig a"ﬁne/ofu@abetes
Oéifmeéhﬁhaml nson S D| sease, Al zhei ner' s Di sease,
Huntington's Di sease, ALS, stroke, ADD, and
neur 8fsy cHieanethed ageamingriociaim 40, wageie ssisvivimasyaybiestie afficted

wmp@aat dlabf denélapiad,ia0diseasé 6B&g1ditlaﬁ gélectefrom aid/group c0n3|st|ng of
tapolic .c

RSP HR g al A5OIRE et ABpL pUHG: SraReRoFaTel hohous

system adiseas@ diestan@sis; metiiodegeneraties QISGHBGU rénad fajlueo cagestive heart
SRR %hﬁr@fld 9 drcs:n%qdéu?ljl&ﬂ‘.s pgrmo%hﬁ/oéééﬂf r@ﬁg‘rﬂa‘ﬁ%i@ﬁ e?ndeFsQrders

toxic ervol em a rena conge's

vihesin thearepuﬁt'en i ped mtai@ isyJegireshen d@P@%eh@’sﬁ@Order of the central
n@bb'o[@@y%[ém B onBDiséBER EALREIHE RN Dise i, muﬁﬂgt&l sOvidéake, ALS,

{ di st
<Gk AL ot BBl BT R PG obn MgHe, Do ekt Pg myocerda
irdarstiond efrakes aaite agroghraisyriveame, [postgica ichtabolidoipngeg, hibernating

7 F%ﬁﬁeor%ehé Eérh@hh/gp%%uﬁ&@m L?W;ry S%HUH %Letion e?cessive

ness pol yneuro at emc I n
Uf'@%fb 0 ﬁ%tés%iﬂﬁ d Egreniratiors) congifiens; sird dliscedersor @fﬁﬁC'@tﬁé s Wéh toxic
hiBdritiemis (e de N fAiRRE Chhgste RfartthiRps rfebl@r’dhtf SnbRM ) Girrhosis,

chem and ro r eart disease ri acto
PR e R BV ST B HB 0 P B YT PIRg SRy distess,
nepf&n]tqﬂ'lyoge‘nlvtemrmuai Isgstcbliat dysfunatidn, ogeatroip@sitiak alisoeders such as
ent el i ' d .
d@af&lee?‘ po?tfoH&rég\é t du C@rgq E’)g-n‘dgcinﬁ gbda ﬁt‘éﬁl? b%?’g&}'%grr‘@%s icﬁtgcal illness
ngWamydﬁwN)e%ét%ﬂI@fnﬂﬁmrr@;mn@gh@rﬁerﬁendrgmeK&kﬂ@dudyghmdemra

otPAtEQR |ﬁjufye&ﬂ9&i5§y ApErf@iod SFYiIGRRTIORNFofitY 8Ghemia, and coronary
Conélr actili t %'np)sg%/érn nutrition via a

hEYHC 3‘?qsﬁé'ﬁ'ff§ﬂ?r?%m E-treating a subject to

d d d | at i .
ncetgo o SNIESEGRL b R B9 R B s
celisi @f weavhtihg claieéls detgricraiinnanst ef simgulating sladtalcalu piotifetatian, of
%bzéégﬁﬂg nfaai)lo&P@Qé'otf 'ngfégﬂ%?@rﬂé\';ﬁ 15&0949256{{739&0 4rest)onse

accor I ng ereln
and Ofd“?fﬁ?ﬁm qaéwa%mfﬁraptmtvﬁefr'@pmv@séw%wwa api}OPr?éiWé"taﬁ‘dP@e of
pR-tedating )étusﬁebﬂ ko mr?gr@anatbeérﬁlgscoﬁﬁ pr‘bcédﬂf@é}t S?ﬂid 03] modulatlng
0 ¢l ai.m G entration
RIS S8y hed Frroeh s anfal Fih e aBitering to
sdigs (et g IpharraiceutisRl compoSion #ccomiimgds cleimo® accordi ng to
claim 16, wherein the concentration of [Ai b8
35] hdd: P- 1l(ve-mehed-Hageording i9i dleimotd edpteinosrid subigns i a avammalian
akinl, efokd MefetBR)a primate, more preferably still a human being.

556. A composition according to claim 16, wherein the concentration of
[AIb®**IhGLP-1(7-36)NH, in said composition is about 1% (weight/volume).
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57. A conposition according to claim 16, wherein the
concentration of [A b8 35]hG.P-1(7-36)NH 2 in said

weomwpoei7ss on i s about 10% (wejgght/vol une). 58.PEY/US2006/025826

conposition according to clarm 16, wherein the
concentration of [A b8>35]hG.P-1(7-36)NH 2 in said
conposition is about 25% (wei ght/volune). 59. A
conmposition according to claim 15, wherein the

conceptr api é’cﬂn&fsglbr‘r\'t 5853:3/@} WSEJD hctieﬁrﬁ %)rr{ghla%w:j 'Ehse:1 I@bﬁ’creg’%r?tgn of
apou % [
R T AL A e I R A

to cl n_th 0 tragl

A b§§5] hé&%‘%“@%)ﬁﬁ@m.‘én?sa.ad“cinpos%rﬁi“owe gonggigton of
(5105 P el gHi(7-3@Nbniv)samimempasition inabaeut i1 6% dpeightiohated! v

4.0:1 . 61. A conposition accordlngto cl aim 15, _
wher &8n t AeCURRMSEAR r 2acPBindofo [CRIM8T85Vher. the7 campniation of

[AB>SBRGOP A NBE)NHS in®Aid coripasitién |§QB/@L(M§%QW&| NiRblfR). and
said ratio is approximately 5.4:1 . . conposi tion

accobdi ngAt conglagition 1éccontingr & mldi;hem;ow&aamr #el @ona@htration of

[él@d % EGE@L WN%%% s%@c%ﬁlp%sn |§' gfetlg.% g?’@’%‘ﬁ‘?"ﬁ‘%&? (? ? é‘j atio is

appoximatelsB4:1A phar maceutical conpositi on accor ding to

claim 16, wherein the concentration of [A
35] h€9-p- 1 7COBPPRItIOD 3G50RIRGH 1 GBS TR wherP@ HWOG?”OEB%'"O“ of
[AnEPpBLPMM-88YRM, in said composition is about 5% (weight/volume) and said ratio is

approximately 4.0:1.

61. A composition according to claim 15, wherein the concentration of
[AIb®**ThGLP-1(7-36)NH, in said composition is about 10% (weight/volume) and said ratio
is approximately 5.4:1.

62. A composition according to claim 15, wherein the concentration of
[AIb***IhGLP-1(7-36)NH, in said composition is about 10% (weight/volume) and said ratio

is approximately 4.0:1.

63. A pharmaceutical composition according to claim 16, wherein the concentration
of [Aib¥**]hGLP-1(7-36)NH; in said composition is about 23% (weight/volume).



