Descripti on Pharmaceutical conposition conprising a GLP-1 agoni st and
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_ thereof and, optionally, at |east one pharnaceutically acceptable

exci pient, wherein the conposition conprises nethionine. 10 The present

application further relates to the conposition according to the present

i nvent Descriggiont r eat i ng di abetes nellitus. The present application further

relates to the use of a conmposition according to the present invention in

t he manufacture of a pharmaceutical for treating diabetes nellitus. The
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GLR- 1 agonist or/and a pharnacologically tolerable salt thereof with
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conprising adm nisterin he 20 conposition to the patient. stomary
conposkharBiesedticallyracrepiahie exdipiantnwhersin the compositiomodinpises a buffer for
adj ustr'hgg}i&lﬂﬁ pH, and a preservative. 25 W?2001/ 04156 (Zeal and

Phar maceuti ca?'s) di scloses a |iquid conposition of Ser39-

edéndi n-4(1-39)-NH2), sodi um di hydrogenphosphate, and preservatives. WO

2004/ 035623 (zeal and Pharmaceutical s) discloses a |iquid conposition
conpr i SrhBresest appliGatien fusteiielates to tha eereppsitine accomingicihe presemicr ose,

nepar agveriibntor Beafho RAEALE Rl G Rle preS b BRIHBR e T8l 19 e g by
cer t aiusenufth Eormpbsition aetotdieg tntheopreseat invehtibim theesdsufatture of a

exendi n-4 1-39t)_, for exanple at positions Gnl3, Mt14, Trp25, or Asn28.
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- 1(7-36) ..(53%, Coke et al. J. Biol Chem 268, 19650-55). Exendin-3 and
%@ndi(c%nﬁjaﬁtforﬂitpatpg pﬁep crease in cellular cAWP production in the acinar
cells of the guinea pig pancreas by interacting wth exendin receptors
(Rauf man, 1996, Reg. Peptides 61:1-18). Exendin-3, in 15 contrast to
exendiGisiomary eempositions of Gas1icempasinds|comprisef a tonjtiysmodiiiet,ebaffémar
cells N&: r aas I as G.P-1 agonists. d ucagon-like
pepti é‘ggq&j{]%‘_%% Fﬁ? %’ﬁ%%&%%&ﬁ’ﬁ@? ornone whi ch enhances the insulin
response followi ng oral intake of glucose or fat. In general, GP-1 | owers
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is defePPBed in WD 01/04156 Al. AVE0010 has the sequence:
desPro36exendi n-4( 1-39) - Lys6- NE12. ' This substance is published as SEQ | D
NO 93 in WO 01/ 04156:
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. - K- K- K- K- K- K- QID NO 1) Exendin-4 (39 AS) has the sequence:
H G E%qu%ﬂﬁ?% S K-Q M E-E- E- A- V2R L- F- | - E- W L- kP& CER2P16/087@48. p. pp
-S-NH2(SEQ I D NG 2) Exendin-3 has the sequence (J. Bio. Chem, 267, 1992,

" 7402- 7408)
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ly- Al a- Pro Pro-Pro-SerNH2 (SEQ ID NO 3) 20 G.P-1 has the sequence:
H A- E- Boglifferrard ropfiogaty.\a buftelc. 0 A- A- K- E-F-1- A-WL-V-K-G R N1-12 (SEQ I D
NGO 4) 251t is an object of the present invention to increase the
stability of liquid fornulations conprising a GLP-1 agonist. Mre
pard i cW@rZOjDﬁlom 18 (dlovolljardiskd Hisclesepriguehtom pushd)msmompnsmgnma@updwa cal
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comprising a GLP-1 zpﬁnls such gy% E0010. thﬁJ &E KE
physi caf pwlnx@r@er-ﬂ%@fr poleeeneretholsid toaiabilizatiorwas found that
surprisingly, the addition of nethionine is able to inprove the st or age
stability of a conposition according to the present invention by reducing
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nol ecul ar wei ght, and of t ot al rrpurltles These paraneters are,
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et vi 1R EhRlrt 28T SR EXBHARa) ARbieaBHR 4 SiBlate phlferBeh T,
i ncr eaé@djléxycAMP ;ﬁdduttimﬂlncthe rm:imarcwug@f thdgUinea pig pandreds ®y interacting
phar maceutical ]y active lIgypeptl des _can_be i npaired bénvarl ous
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i nt egroft thegrahcrdes, EHxends adtaisi GLPY1 afodistsoul ati ons which conprise a GLP-1

agoni st. These are, for exanple, polysorbate 20, polysorbate 80, poioxanmer

188, benzal konium chl ori de, and |ysine. The conpositions according to the

prese L t4h tifuents. 20
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met hi onine in an anount ranging fromO0.5 nor e
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pr ef ersyithesia (Halsh (8R), CurigMeg. Grem 6: Wwatl@k&tﬂb/(ﬂiﬂQT)l\Emedjm ne in the
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pr opor iz GBP- bﬁasxsmmuwera@:;cpaééid@eé M didiricht éﬁaICCEﬁHb‘E:hhbp"l 18e2peli ng to
the present invention is free of surfactants, such as pol yols and parti al

ar® f di'Op4hdiitertbelketalad Ll Redacriol Metahobi1085168 4 a). %@weﬁr%mﬂenf@gé of

gl ycer I according to the present
|nven#$%ﬁagﬁgﬁ%%$§L9‘1.?gg 8ﬂﬁRﬂT gﬂ%?)partial and fatty acid esters and
et hers of glycerol and sorbltol sel ected fromthe group conS|st|ng of
Span(é% Tween(r), Mrj(r), Brij(r), Crenmophor(r). Furthernore,

conpo ¥¢'?ﬁ1§'3a@e<ﬁf"é!ﬂrfbaﬂ€ exgadigragarnists ihayeheesrprapeseshfos tmtmgcdjaa@tey free

of pol gl ycol s,
pol Yool s BhF ferting Fy bR AR, paiTabath g Yeliric By RRBRERE, TLNrar Ty,
t 3@ cmpMﬂg_dﬂrSﬁcWﬂBﬁgnddNﬂ%/@ﬁ&&‘le)nt invention is free of at |east one
subst ance selected fromthe group consisting of polysorbate, polysorbate
and pol oxaner. 10More particularly, the conposition according to the

pr esentydduif 'éhhﬁi@;s' c%rﬁb@éﬁéf%téiflie\ﬂ tg; 8RindPREHABRNLERS SndRr RBRRAPAL €,

such as, for exanple, polysorbate
truncation of the native exendin-4 sequence. Such exendin analogs are described in

WO 99/07404, WO 99/25727, and WO 99/25728.
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More particularly, the conposition according to the present invention is

- subst apd. preferably free, qf polysorbate 8 r

parti c%gﬂwl{)%@&gonposi tion accordimg to the presen%q-#%@%ﬁpq?sﬂg
substantially free, preferably free, of pol oxanmer, such as, for example,
" pol oxamer 188. More particularly, the conposition according to the
present invention is substantially 20 free, preferably free, of

benzal keolidiphaskl synifsis dbAYEPAT O icdéseribed inVEOc@NPo$HE iAdn A¥EOOridings t o t he
present invention is sypstantially free, preferably free, of histidine. 25
Mor e péhe seqlendey desPo expndinM(dFBQH)dqmrstHg. Thistdubstareedapublisesd aon i s
substantially free, preferably free, of EDTA, nore particularly sodium
EDTA. Bkl Ho NOSi3tin WMOaE164 858y t o the present invention can conprise one
or re substances which are customarily used to buffer the pH (buffer
substances). 30 Exanpl es of such buffer substances are acetate, citrate,

and IOhPﬁGtEJ@-T-#W-Sﬂ?ﬁ-@.ﬂﬁlﬁ-i\/ﬁ%{ﬁgﬂﬂm-@i_.—F‘—!RELW-E-KIS{-@—G-F“-@-SQB-‘A—@#’W’ up

to 3 mg/m, or up to 2 ny conposition according to the present

i nvent leBR-K-KdStl se, be sub@GEMIDNOY ) ree of buffer substances.

Li kew se, the conposition according to the present invention can be free

of buffer substances. 5 The conposition according to the present invention

can beEsgRgihan{3BARY hbs #6e 8bqGéhdat e, acetate, and/or phosphate, or else

free of citrate, acetate, and/or phosphate. Mre particularly, the
‘Hposition according to the present invention is substantially free,
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The phprgaNiguti cal conposition (GEQ P NOggent invention can have an acidic

or 15 physiological pH An acidic pHrange is preferably in the range of
pH 1-6.8, pH 3.5- 6.8, or pH 3.5-5. A physiological pHis preferably in

the ra : : r ef I H 87 PheyEVEN NDre

pr ef erggﬁg&bl—?oﬁ‘? %t%og%%d%s@égroélﬁé?ﬁ? g? Zf F%gaﬁié@ﬁb@%f approxi mat el y
4.7 For pH adjustnment, physiologically safe dilute acids (typically HC)
and alkalis. (typical Ly Na are suitable. 20 The conposition according to
the pr BaiseS e ShGhuThedthe b Sre SR et BRELES-(HIe bk G- G
preser xat. | _Re-GiQITBA R 65-ARASEO GV Y- 88 er- PRNAY] PRl e0h .. and/ or
D hydr b TR e O BRI o AR IR ol S8 Sor BN PR PO T ror
conposNHzon according to the pr(&&iDiIN®ed)i on can conprise suitable
tonicity nodifiers. Suitable tonicity nodifiers are, for exanple, ,
gl ycerol, dextrose, |actose, sorbitol, mannitol, glucose, NaCl, cal ciumor
nggnesGUPLT ABBAhE deqaetsde:.as Cadl 2 etc. The concentrations of glycerol,

dextrose, | actose, sorbitol, mannitol, and glucose are customarily in
the range of 100-250 mM NaCl in 30 a concentration of up to 150 nM
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invention is preferably an injqsEbIB N@Gogyposition, nore preferably for

subcut aneous injection. Mre particularly, the conposition of the present
invention is suitable for injection once a day. Mdre particularly, the

f | @t r.dj > t.1pventdon fter stprage for 1
gt n, 05 4D aBRET O rithreReht By BhEGER: et By R bl SmBbipRSs " o
act i vi¢ompfisiag 4 GaPt1 8g6hisBMbreAsartiOMArly dit id #R6bjelbbt therprasehtaaséntisiPo of
the activity at the start of_ storage. In the present application,

"act i Vietifpprav pBysisRl and ehemizabintegily dMe havegienngthakthisobiectis used in the
f or mul gty; I Sk r i J -Met hods for determ ning

t he ac%%%cpg?%@%ﬁrﬁg}tggﬁ}'a?%@[ﬁ%@mq{]%tﬂgbn;')@%‘son skilled in the art.
Preferably, the conposition according to the present invention has a

bi,al ogical activity of G P-1 oni st of at |east 89% gr at |east 90% after
oCbr agk WSOt Sthioniae seblet i craape dhe FEragR eiabilinng 2 SOMROSHAM ent

i nventd i V- Rt B i i WA - J of at

| cact GOIPRIRQH GCbY1 BaGySt R BINVEORY, Methibnite 005k folfiitt fie 0

par t i quiysida) integeityfafitheseacompoaitionsdi ng to the present invention exhibits
chem cal



20 integrity after storage for 1 nonth, 2 nonths, 3 nonths, 4 nonths, or 6
- mont hs ] iJtegrity neans, nore particularly, that after storage at
a tenpgvgﬁ]?é?@w . 25C, or 40C the% ormul ati on conpt% BEP2010/Q842493094

at least 90% at |east 95% or at |east 98% of the active substance,

. . ) N ‘ anti al | ool |
inchanorp's il Bef Efrsloly e Al oSS AL I AR BB Ry 1 ¢y o
t he CGLBiatagestabiiity oBaRoinprgitivrsascordingdonipe pessent ivichtionibyaetiesingure (€. 9.
position 14.in AVEgOﬁ&%. emcal integrity of the GLP-1 agoni st neans,
mor e pRFYRACHP AT §Xidation Pepdusts phmeltioniRe, abpiefeins RENicBIMalgsulas weightent ed.

Her e, } i ekt Vi tion
o oxi o1 oy el e TR ParariBioRs AR RO SotookifRl, Sl pBRY "

t hed GLthelchryvitasintegrite of theocapositiond., 2, 3, 4, or 6 nonths is bel ow 0. 7%
bel ow 0. 6% bel ow 0.5% below 0.4% or below 0.3% Storage can be
effected, for exanple, at. 5C, 25C, or 40C. Storage for 6 nonths at 5Cis
pr ef er ftaghs fupthel EShdCRse ' OfHel b&Vi hsitoriss bel ow
0.3% Likew se, storage fgﬁ i%ﬁ@nghgﬁﬁsggltoggcggéib@%?gftg%gwsﬁ% ich case

t he pragerdingnioghe pxesrnt daventioniis imaereased by themaddiion obaiathiodind, bel ow
0.5% below 0.4% or below 0.3% Likew se, storage for 6 nonths at 40C is
preferred, in which case the proportion of oxidized nmethionine is bel ow
190 beThwstabifty dfphamnlcéiticalybervd pBiyp¥ptided 61 Be 4¥pakéd ByVarols3%
Chem cal integrity can nmean a very [ow proportion of total "inpurities in

t he foM@ghanishs. daese dididgde b frmperadwies lighiv and it effatis gfcepiairt i on of

t ot al %Mﬁi%{{tgs with respect to the entire mass of the G.P-1 agoni st
present in lf e fornulation after 10 storage for 6 nonths at 40C is nore
particul arly bel ow 50% bel ow 10% after storage at 25C, or/and bel ow 1. 8%
after ‘stggégge at 5C. Chem cal integrity can nmean a very |ow Eroporti on of

pr ot ei Rf 5H3tﬁmaéﬁﬁpﬁ$titﬁﬂ'i‘§lﬂffpﬂn%”)léﬁo'ﬂ%ﬂ'rﬁl-ﬁﬂ agoaistsoean hg to t he

= : . Yy ; | Lo vei ght
TSV, RSO 9, B MBS S 7
f or mul fatinaletishs evhish compeisé ar GEPRbagbrisatTHMRE dre, foberamid, i poNstrbatebel ow

5% below 4% bel ow 3% or below 2% After storage for 6 nmonths at 25C,
the pr 15958%46 %MW%’]‘*&?@W% konilm chiggidghandivsing-edigect to the

entir i I i 1.0t J |

P T e g B e T olon e PR GE R a0 ik Mt Ge, 1,
t he f oranstituend® according to the present invention exhibits physical
infnegrity after storage for 1 nonth, 2 nonths, 4 nonths, or 6 nonths.
P?@sical integrity nmeans, nore particularly, that after storage at a

t enperaidipresent lentidd acca®irily HB&vi ik rdopSr east 80%
at | east 80% at least 95% or" at I%ﬁg&%@ou&?hi)ﬁgog%gﬁvde sutljﬁ%rhlce,
conpar®@kPvi agomipkoriand a pharmacelegisally tolerahie salh theradbf gnehroptionally yat

h ' ' ' . t he i nt ity.of the GP-1
agoni Seestt Pharction| S6cRiabl SERBRENkrtn i SPmpobitRncameriase. 1
agoni shethdmsinsot form aggregates, such as, for exanple, fibrils. which

cgge the GLP-1 agonist is nore preferably selected fromthe group
cérsi sting of AVEOO10 and exendi n-4. Exendi n-3, anal ogs and derivates of

Found e v RoRHa aicofii & B3 beBRknae B HRkSRLY oiipited isigine”
6100430 4n amduiiPaRaivy BEH I3 md/hels & 20 enyyBilt sndre preReA5IP S ahefnberstei n by

reference. The exendip-3, exendin-4, and anal ogs and derivates thereof
descr i"BRANGfrerR 5@92'8{; MHPQF relarMgthianineria die, Bdopy caadissused.ilikewisehods

descri - ' al [ i fid i 4 anally. ri,ed out.
10° T emiariie B the CIORL 0 0P s HikGas BBEE of g BRI ana
edendiforgn (reEqy dBsNG Pyodrionsichn die ek ee of sinmilarity. The sequences of
AVEOO010 and exendin-4 are identical at positions 1-37. Sequence 1-39 from
exendin-4 is at 37 of the 39 positions (94% identical to the exendin-3
sequemn@r_eaﬁarn@ﬁﬂaﬂy,%% cHinSiitioN hécai%irfgetfoethégﬁésérﬁ iﬁ%tﬁ%‘lk’?ﬁé%e @ person
skilled in the art can readily convert” the positions specified herein,

whi ch sugfagtants,sushms pelyols andseartiehard fastyacid estdie asdpikerseofqgiol@yEdizl0 or

exendin: se nces Ana and der.i.vates of  exendin-3

or/ an(?%ecﬁiﬂed %%ﬁclﬁggg’msaq gﬁ%(r:eerobgpgisgfh@?.?’@weac?mapgh%s areerdingigtheequence.
For exanple, single amno acids can be deleted (e.g. 20 desPro36,
desPro37, desAsp28, desMet(0)14 in exendin-4 and the correspondi ng
positions in exendin-3). Likew se, single positions can be substituted
(e.g. Met(0)14, Trp(02)25 , !soAsp28, Asp28 Pro38 in exendin-4 and the
correspondi ng positions in exendin-3), in which case unnatural am no acids



-Asn-(Qd u)5-, in which case -(Lys)4-, -(Lys)5-, -(Lys)6- , -Asn-(d u)b5-
.are preter . he carboxyl group at the Cterm nus _is_ preferabl
nodifig’(lséﬁgfp% > group (- NH2). i onal |y, nodifi&%T’P%r?%P’Qﬁ? 49
C-terminus or/and of the Netermnus is carried out as a further step after

* ranut aRL GRS YL R, Toore ERRCTRRL B Rl pbrlf sRER] BRI LSptt e o

phar oL app 2T 8D Bl splEEIR) Fa el AP Aol SUAg R FRANC TWHERSon sk 11 e
in the arty A.@ ferreﬂ g@ ceutically tolerable salt is acetate. The
ap 1 W3 & s CsmpBhaly o GEEIs, MeterToReS Gans oaatisn de fivgbpgsent

exendi i i - L1AR C kcal Ly

ol or apl SR L HLrSPATRIIINPHES of boFERFBeEq RS I HITREREFDY o o
of Exepdlypropylaicegiyedss polyethytengy glypols ppsloxames, Hluronics, Tetronics. More

H desPr 036- exendi n- 4- Lys.6- NH2 - des(Pro36' 37).-exendi.n _4 Lys4-NH2,

 dos ( PRASHEY, e aarmpRStion eroiEs e AIasSRIBTOT CeHP fiperdhiat ieastonga « s

t her eogulistancd Yelebid PEMRIRE i i ' ndin-4
selected fromthe group congﬁﬁgn%?ﬁ'g%gggélg%%[b%&;ﬂg]wg%g%%i&rf@e( 1- 39),
desPr oRelpkamasp28] exendi n-4 (1-39), 20 desPro36[ Met (0) 14, Asp28] exendi n-4
(1-39), desPro36[ Met(0)14,1s0Asp28] exendin-4 (1-39),

desPro36[ Tr p(02) 25, Asp28] exendi n-2 (1-39),

dePr oBlord paﬁm&%, kive bompBLiEsa BEcBrding 1o 8 predeiPhosftidviis(@bstantially
14Trp(02) 26, Asp28lexendi n-4 (1-39), 25

desPr ofte¢NEeferpbly fres. @ polysosepte poedeaefar axample3 gplysathate 20nacol ogi cal | y
tolerable salts thereof. A further preferred GLP-1 agonist is an anal og
of exendin-4 selected froma group as described in the previous paragraph,
wher ei Motd partizpddrtye thd ysihipdbition Sicabtdied esltieopreBenGnientimis sebstdifiafipal ogs

of exendin-4, 5 A further preferred GLP-1 agonist is an anal og of
exendi’JIE@% @@f%’@?@cfr‘?%&RPPW§°5@%9[§0¢onsi sting of:

H4@ELys) 6- desPro36[ Asp28] exendi n-4( 1- 39) - Lys6- NH2,
desAsp28Pr 036, Pro37, Pro38exendi n-4( 1- 39) - NH2,
i '(A\IS-YSMSF@Bgﬁ’iwmlygghéédorgpoﬁlﬂb@?p%ﬂcﬂz"tgttdthn}dgiﬂ(eﬁsi&?hg%l;imﬁd%&ubstantialiy
n- u es , Pro37, Pro xendi n- - -
desPr oé%e;’#’S%’f,ag&g@e«ﬁ’@BQQ}"@%d%‘@ﬁ?&é@?#W@ ofgegmer 188.
H (Lys) 6- desPr o036, Pro37, Pro38[ Asp28lexendi n-4(1-39)-(Lys) 6- NH2,
H Asn- (4 u) 6- desPr 036, Pro37, Pro38[ Asp28] exendi n-4( 1- 39) - (Lys) 6- NH2,
H- ( Ly sYlereipamicabslyi the canpssitiep 28tensdimgltonthe dresent inyai@tiodHa subStamticly Asp28

Pr,036,Pro37, Pr Tr 25] exendi n-4(.1- 39) - NH2,

H—2®Ly'sflj? -’i’éggf%%’g&ﬁeg%’%@r‘%%’g?%’m 6@?&%?-Asp28] exendi n- 4( 1- 39) - NH2,

H Asn- (4 u) 6- desPr 036, Pro37, Pro38[ Tr p(02) 25, Asp28] exendi n- 4( 1- 39) - NH2,

desPro36, Pro37, Pro38[ Tr p( 02) 25, Asp28] exendi n- 4(1- 39) - (Lys) 6- NH2,

H- ( Ly SYleredearticoalypisarorrpesiiom escozing totheas pesrtritventinnlis 3epstantis)ig- NH2,

20 H - - Pr Pro37, Pro38[ Trp(02) 25, Asp28]exend i n-4(1

2 39) - ?ﬁéﬁ&?@ﬁlﬂé@yqﬁ%, o?ﬁ%tlg[n%.

H (Lys) 6- desPro36[ Met (0) 14, Asp28] exendi n-4( 1-39) - Lys6- NH2, desMet (0) 14
28 Pro 36, Pro37, Pro38exendi n-4(1-39)-NH2, H(Lys)6-desPro36, Pro

322pr d4sra\partioyiarly stheoenraresition ageardiyy toniie, present invention is substantially

e 8 e e TSR el R (1299 e 29

The composition according to the present invention can comprise one or more

substances which are customarily'used to buffer the pH (buffer substances).
30 Examples of such buffer substances are acetate, ciirate, and phosphate, for
- example, in amounts of up to 5 mg/ml, up to 4 mg/ml, up to 3 mg/ml, or up to 2
mg/mi.



H (Lys) 6- desPr o036, Pro37, Pro38[ Met (0) 14, Asp28] exendi n-4( 1- 39) - Lys6- NH2,

. H Asn- - Pro36, Pro37, Pro38[ Met (0) 14, As_p28]
exendi %?Pﬁggﬁ?ﬂ%) 6- NEL2, H (Lys) é desPr 036[ Met ( 0P4T/EP2010/067249
Trp(02) 28, Asp28} exendi n-4( 1- 39) - Lys6- NH2,

" desAsp r k037 A X i.0-4(1-39).-NH2. 5

dos Ao D3 RE QAR LLOGALE ObAkor T RGRTAA BoR lils, Yo' s ke
Tr p( 02jr28 ofbp#t suisstdntes) Llkeddde NH@ composition according to the present
H Asn- (d u).5-desPr o036, Pro37, Pro38[ Met (0) 14, Asp28] exendi n-4(1-39) - NH2,
desPr o5& ePHeB 2aphedagaet puffarsubstances) 28, Asp28] exendi n- 4( 1- 39) - (Lys) 6- NH2,
PrOpro[ nmet (0) 14), Asp] H (Lys)6-desPro36, 37, 38, Trp(022528
exendi n-4(1-39)-(Lys)6- NH2, 10 :
H- A5 n- TGk cphybsiRmodEorling To Mo pR{skat [ehiiol cph G2) sthstantiafly dcensfi n- 4( 1- 39)
- (Lys)6-NH2 and pharnmacol ogically tolerable salts thereof. Likew se, the
a b1 bl acSiln Ba GE Phefiete el & 5 G i eignratpith gnalor GosphalR:
anal ogs and derivates of G.P-1. A further preferred G.P-1 agonist is
selected from 15 the group consisting of

Ar g34, Mpse panisuiarty, thenoginphaitine eadechmm fd jHe eBent ifivamjor] isisubgtantialie] -and

a pharyacol ogical |y tolerable salt thereaof = A further preferred GLP-1
Sgont sTos PRGEEBN e EBisTRIR. 85 hedilE EBTA

deigPr o36exendi n-4(1-39)-Lys6-NH2 (SEQ I D NO 1). Likew se, ,
phar macol ogically 20 tolerable salts of AVE0O010 are preferred. The GLP-1
agoni sMorg gartisxiany. eoAnswimlie presenton &g epmipositian lagcarding tontherprasenint

r angi ”ﬁvé}r’n%ﬂo-m ng/m to 0.5 ng/mM or 0.05 ng/mM to 1.5 ng/m . In a
parti cul erbodi ment, the fornmul ati on according to the present invention
25 conprises the follow ng constituents: (a) -
desPro36exendi n-4( 1-39)-Lys6-NH2 (e.g. approximately 0.1 ng/nL), (b)

sodi un] B pharreageytipplcampositipp ch ierpiasent mventign ean haveamacidie |

r oxl : YA / . - L.onin i / , (e
(205" SO aPoh BB il pH ol S RNP T, (MMBRRE ORIPLY 8 BRIGBL. (O
hydr ociBoor pHeag:b45. AfphasiplogficatpH sprafarbbiyfin apprangenait s 2.54-85] mofequi r ed,
5 (9) arp ro tely 0,1 N NaOH solution, if ad% ustment to a pH of
appr oPRETaPly pH 4. 1o 8 5qaveRanOTRRIS{arRblRr A0 to 6.0. Kepecial piefered isa  he
f or mul atyi FSGHRE t 1N TNela N L :
10cons‘tﬂit'toﬁgﬁﬁ S rre%%élbgﬁéfg %%ﬁ?ﬁ?g@%ﬂ)\t ﬁﬁ%'?%@‘%ﬁ@%&ﬁéﬁ a'z[ilgéla%@ti on,

" appr otypicallyl HCl)rermhalkalisaftypiballcla©H tarersiitabien be present, for exanpl e,

wit.hin the ranges of 10, 20, or 30% around the specified values in the
C ositions according to the present invention. 15 If the conposition

accor dridcbpbBfioRREBMAing BY 1Y prRReRCARENESS cAR CBMPIRB LAGtdHidL agoni st,

then these GLP-1 agonists are selected mdependenﬁﬁ?y of one anot her.
Sui t alpresevakegi Dyitdhle presercatinessare; tor exaople phenod, mivregolebemtyli nvent i on

is, for,.20 example, a syninge pr | ass. vessel with a suitable closure,
from vﬂ?@h"'i%‘%f 8{!91“?%@35%86% %%F’%} "é'?’?rgﬁ?li ‘?78"#85@9' can be withdrawn as
needed. Equally suitable are injection pens for adm nistering doses; such

pens conprise a container (e.g. a cartridge) which contains a_
pR&r srewire clhepmposiiomaeenrdingdottbe riesgntdverntionreasncaropris@5 The

W e BRI e, SRRPl BRic g roBuffB B K e n el
admi nidextrossglachese; eorvl, trhannite), §loeoBtNEOL, calcium or magnesium
compounds such as CaCl, ete. The concentrations of glycerol, dextrose, lactose,

sorbitol, mannitol, and glucose are customarily in the range of 100-250 mM, NaCl in
7 30 a concentration of up to 150 mM. Glycerol is preferred.

More particularly, the compaosition is intended for parenteral administration. The
composition according to the present invention is preferably an injectable



30 The conposition according to the present invention is intended nore
. particyl treating diabetes nellitus, nore particularly for
treatr t%é"qoé 2type Il diabetes méllitus. Further P&'Elﬁ Oﬁlﬂrﬂﬁi?é&i ons

are synptons which are associated with diabetes nellitus. Preferably, the

 conpos 0 " | : ntrol the
Fasti neor8s B RO S Brégdelp et TR oS MO uofRGroriGug he
concentombbositiontod iheprezeat glventisr is slitide fu, infeotipn eMeat dyypogl ycem a, to
prevent functional |oss of the 0-cells of the pancreas, to effect weight
| oss, or/and to prevent weight gain. 5 The present invention further
provrd Lese nventi on
't he o L art Sy forR TR od a6 868 Preerk Muenfiol TR Hher ' T,
norie pstoragaifari moniipe rlnonthst, yraohihs, or 6 anchthb et aﬁempermtuaesebesm ed with
it, gscribed herein g ' further S
net hong&? R ACHVARYQf At rlf’gf‘sé%go/ﬁﬁgé%‘ﬁgﬁ %eé’tig r%’q}] oo'téﬁele%?r %?ﬁ/entr on,
conpr i gkt AR kRl H%t8r -1 agoni st or/and a pharnacologrcally
tol erabl e salt t hereof w th nethionine and, optionally, at |east one
pharmaceutical ly acceptable excipient. 15 The present invention further
provi des,, f or th us osition ac ordr h res |nvent|on
P oget it TR ARt  RfYIBh Parerisdegraivity of het Ghbr fiaBamsERhicn
910 azgsesin thel fofbuatbh B@cbiting tdthesrekbmt naleémtrtﬁr wretaaéé Rir dLtERMRIAAL | on
thereof, nore particularly as an add-on therapy in the adm nistration of
met t or Heractviy vha @F%éeagommmkrmwrt wa ﬁ@FSOtilrSMiQﬁelQ themart he use of the
conposition according to the present invention in patients whose bl ood
sugar | evels cannot be controlled sufficiently by the adm nistration of

met f or Préferabiy lthe epiipoeRionQiccatding 26 fes presehpifreatidn Rasiansibldgital nsul i n
derivate, _.and/or_a conbi nati on thereof 25 The@dpresent i nvention further
(o]

pr ovi @Mty of GldP-1 roasistichat iessb 897 Pbat lgastkCiferajter starage ford eranthaaént i on
[ at L ¥ ) to

| V2T o &otobifioh oG YR prasSRUAHTEN pieflrBobl s A idiegie

- conpr i acivitdes BLI36 a&j(mmlldﬁa#(éas%%%.ysat BBt 300 (AREr@fdraye fbr 6 aginths de

and/ or@&;;har macol ogically tolerable salt together wi th methionine and/ or
a phar logically tolerable salt. Mre particularly, Lantus(r), NEB29 _
tetradecanoyl des (B30) human insulin, or Insuman(r) is useful as a

| ong-acting insulin derivative. Especially preferred is the add-on therapy
wi t h nidore patticubanly/ the tmrrlnuta;mcaamgdlﬁgrtstrhe praseatinventien exbibés zhdhicala

rma.clo'cll tolea t the eof, for treating t di abet e
DA ornisaty ffer shoranclef o Bondhi2 mef teaﬁ.raﬂtt\svﬁanérr sy%fﬁatsrn t'%an 50
years @Rémital nﬂé@n@ rResls, TRe% hareNlanl, Mt bAasiord rt?tétﬁﬁ
i nvention, the add-on therapy 1nvolves nore partr cu e treat rrent 10

of type5°IQ Zﬁ°§bet 4e° Qntmerformtﬂ@tron eorpdses/anieast 800t ableashea%d ahlEs010 can

be ad t f 24 h AVEO0D10
e oA b el T SREE Ehahed Bearin L L S BNE R, o
adm ni sitsststidny cﬁ@m;gfurwﬁan%@grfbrmout es of adm nistration. Mefform n can

be adm nistered orally, AVEOOIO subcutaneously. 15 Patients treated with
t #® add- on t her apy accor ding to the present invention can have an HbAlc

val ue 4 ange of
18 to %@e@ﬁe}g&rl Eﬁ@ uré%gﬁh&%)é?eegaﬁg?{ gﬁé&h@ S?ﬁég—?‘?{ (ﬂﬁ?&kﬁ égﬁe{ present
i nventagumists rmyeonnprrse auhatHioniAe rastauequgl pomoﬁafm iAR\SEDMOYhom type ||
di abet es cannot be sufficiently controlle metform n al one. Mre

part i dahemiGal integrty ofithe C-Prd rﬁgﬂnﬁté‘ﬂ%ﬁf‘saénqrél na@treuiatéy thatexidation gf day,

pref erghl is further
el ucr g?erﬁe@lgoilﬁ%%%‘#éobﬁ%%éggéypIl-%sfgomcéhfﬁ tcaﬁrfrtey?ﬁy h{bgendg'&gr gures 1 and 2
sBow tpeetipaady thapihecunopertiorodf @mhdedewbthmintnenwrtheeé;ﬁdt@mlh@\enﬁrer espect to

the entifpe nethiopine n t of AV 010 after storaeat different 5
terrperrﬁ?{n’%@ fonEEt”éPf ﬁ?ﬁ o1 Agen Qrs@ﬁﬂeaf% T @ 314Dl H"O"ﬁ["sﬁ orage

for 3 pOektE7%3 beﬁi\r@()@)@ BAbWED. E‘?ﬂtﬂé?ow'a 4" 8r Beiolpd 85, g?lﬂra%é Hé'ﬁ Be?:

bat ch 897. Figures 3 and 4 sho ercent age content
i mpur |eﬁea&ed3ff0hemmm@| atbrar25°C, orv&ﬂ Gh Steragetor ﬁsrpmtthstabSM/Es)OlO) after

stora ffere t tenperatur of,, 10. stor : storage
For 1 Hrafkired. 4 Sk o e roPhiin g oR2ed gretmionins: REIOR% F qure 3
batch 894. Fi gure 4: batch 897.



Figures 5 and 6 show the percentage content of all inpurities (with
. respec A after storage at different tenper
st orag > 20 age for 15 1 nont 3. storage for or age
o G0 ToadbEb oo ¢ R Por PetiERonToich A, .
for 6 nonths. Figure 5 batch 894. Figure 6: batch 897. 20 Exanple 1
* Liquid 0 0 the
study Is e’'evaldation physica StA6 y O
g L&%@Pa%sh gy gge?&'@mcﬁitﬂg E‘Q?i’s p:%?&r WHIEH“Sa Qlﬁ‘w pﬁﬁfb éf
f or mul exidizes rméthAES ibdisad W7 beiow O tmoeneibmm 5%, heigk 9.4 Yonot behml

wi t hou t hj onj ne, when_the product stored in cartri dges under
| ong- té@%n‘dh@‘f"{sﬁoﬁ?r‘%\gﬁjfo&ﬁ:@lo@?@%104%2}1'&3"? keds B WIS 756 thSnt hs. The

follo 67249
ComposPpShieP %’E'girgg |'§‘%tﬁl§§ar{ﬁ%1%%eki@@o%i%é%wgﬁkggﬂ% s 09897 A)
Sut%ta@xﬁ%&pﬂowfﬂé%& oobelmoe6r3% ng t o pharnmacopei a Anount per unit AVE0010

Sanofi-Aventis 0.10 ng Sodi um acetate trihydrate Ph. Eur./USP 3.50 ma
m Cresol Ph. Eur./USP 2.70 ng 85% d ycerol Ph. Eur./USP 18.00 ng 0.1 N

’ | tih @ Ph. Eur./USP
2'5 Lﬁcghgm\’,@?‘t'gﬁb&f Iﬁﬁ%ﬁf;éﬁ?e@v%w'ﬁrépéi@nJef%thlﬁﬂ*ﬂnﬁﬁibg ih @ ur.

formulation according to the present mvent:on The proportion of total impurities with
respect to the entire mass of the GLP-1 agonist present in the formulation after
10 storage for 6 months at 40°C is more particularly below 50%, below 10% after

storage at 25°C, or/and below 1.8% after storage at 5°C.

Chemical integrity can mean a very low proportioh of proteins of high molecular
weight in the formulation according to the present invention. The proportion of

15  proteins of high molecular weight with respect to the entire mass of the GLP-1
agonist present in the formulation after storage for 6 months at 40°C is more
particularly below 5%, below 4%, below 3%, or below 2%. After storage for 6 months
at 25°C, the proportion of proteins of high molecular weight with respect to the entire
mass of the GLP-1 agonist present in the formulation is more particularly below

20 0.8%, below 0.7%, or below 0.6%.

More particularly, the formulation according to the present invention exhibits physical
integrity after storage for 1 month, 2 months, 4 months, or 6 months. Physical
integrity means, more particularly, that after storage at a temperature of +5°C, 25°C,

25  or 40°C the formulation comprises at least 80%, at least 90%, at least 95%, or at
least 98% of the active substance, compared with the start of storage, in a

substantially physically unchanged form.

Physical integrity can mean the integrity of the GLP-1 agonist. Physical integrity
30 means, more particularly, that the GLP-1 agonist does not form aggregates, such as,

for example, fibrils.

The GLP-1 agonist is preferably selected from the group consisting of exendin-3 and

analogs and derivates thereof, exendin-4 and analogs and derivates thereof, and in



Eur./USP ad 1.0 mM 5 Conposition B (2 parall el bat]cc:hes i
- AVEOOl nd AVEO010_09_897_B) Substance Specjfication according
to pha%%ﬁgﬁﬁsﬁ’@unt per unit AVEOO 0 Sanof i - Avent | £ E@’Zﬁ‘ﬁo@ﬁﬂ%&
acetate trihydrate Ph. Eur./USP 3.50 m Cresol Ph. Eur./USP 2.70 01N
" L- Met hj

Hydr och}%rl C é;egﬁh F‘%EP 1E%5) rﬁ%@% ”q%eﬁaéffg@%’egf?%\?tgggﬂﬁﬁ@\ L#EER]C%HQ%EHE / USP

ad pH 4f AVIBE040 drar estemdredii on (W1 ) Ph. Eur./USP ad 1.0 ni

Exendin-3, analogs and derivates of exendin-3, exendin-4, and analogs and
5 derivates of exendin-4 can be found in WO 01/04156, WO 98/30231, US 5,424,286,

EP application 99 610043.4, and WO 2004/005342. These documents are
incorporated herein by reference. The exendin-3, exendin-4, and analogs and
derivates thereof described in these documents can be synthesized by means of the
methods described therein, after which modifications are optionally carried out.

10 ‘
The sequences of AVEOG10 (SEQ iD NG:1), exendin-4 (SEQ ID NO:2), and exendin-
3 (SEQ iD NO:3) show a high degree of similarity. The sequences of AVEOO1O and
exendin-4 are identical at positions 1-37. 'Sequence 1-39 from exendin-4 is at 37 of
the 39 positions (94%) identical to the exendin-3 sequen-ce at positions 48-86. With

15 reference to the sequences, a person skilled in the art can readily convert the
positions specified herein, which relate to a particular sequence (e.g. to the sequence
of AVED010 or exendin-4), to other sequences.
Analogs and derivates of exendin-3 or/and exendin-4 contain more particularly a
modified amino acid sequence. For example, single amino acids can be deleted (e.g.

20  desPro36, desPro37, desAsp28, desMet(C)14 in exendin-4 and the corresponding

positions in exendin-3). Likewise, single positions can be substituted {e.g. Met(O}M,
Trp(02)25, !soAspZB, Aspz8 Pro38 in exendin-4 and the corresponding positions in

exendin-3), in which case unnatural amino acids such as Met(O) (methionine

sulfoxide or methionine sulfone), Trp(O5) (N-formylkynurenine), or/and IsoAsp (B-

25 aspartate or isoaspartate) can also be used. Unnatural amino acids can be readily
inserted, in the form of corresponding amino acid building blocks, into the sequence.
Furthermore, the C-terminus or/and the N-terminus can be modified, for example, by
an additional sequence such as ~(Lys)-, ~(Lys),-, -(Lys)3-, -(Lys)4-, -(Lys)s-, -(Lys)g-
-Asn-(Glu)g-, in which case -(Lys)4-, -(Lys)5-, -(Lys)s— , -Asn-(Glu)s- are preferred.

30  The carboxyl group at the C-terminus is preferably modified to an amide group (-

NH,). Optionally, modification of the C-terminus or/and of the N-terminus is carried

out as a further step after completion of synthesis.



The formul ations are stored in units which are intended for clinical

. studies and for_ 10sal es and distribution. WD

2011/ 0N 2@91 38580882010/ 067249 Term DEScri pti on Cart r PEJSEP3P10/13622¢48 0N
pen Cartridge, 3 m colorless, type | glass (Ph. Eur.), SAP nunber 100922
" Crinped lid and inserted within a gray sealing disk 7.5 nm Crinped |id:
al um num Seal i ng di sk (exterior): isoprene rubber, material nunber 7773/ 35

Seal i nghdirfdcdutithby toMabidsaItPEan Bb malifacturadines futhatwideaftdr’ 80/ 40 Type |
closure (Ph. Eur./USP) SAP nunber 164571 Plunger 9.2 x 11 nmm Bronobutyl

r ubber COBPIgHRN SAthe BYiBESisRYSEs ofdhe mefhod aseerding iorthgeresentiinyention. t i e
poi nt STg?é WE*{%@E%&A&uEiBétht‘gﬂé}gbfeaﬂit%'of?)egﬂagé id BbwWE S alpdr&dy

(mont hs erm-stor
5 skilled in the art. A preferred pharmaceutically tolerable salt is acetate.

The GLP-1 agonist is preferably selected from the group consisting of exendin-4,
analogs and derivates of exendin-4, and pharmacologically toierable salts thereof.

10 A further preferred GLP-1 agonist is an analog of exendin-4 selected from the group .

consisting of:

H-desPro>0-exendin-4-Lysg-NH,,
H—deS(Pr036=37)-exendin-4—Lys4-NH2,

H-des(Pro>®:37 )-exendin-4-Lyss-NH, and pharmacologically tolerable salts thereof.

15
A further preferred GL.P-1 agonist is an analog of exendin-4 selected from the group

consisting of:
desPro36[Asp28]exendin-4 (1-39),
desPro®0[IsoAspZBlexendin-4 (1-39),

20  desPro°®[Met(0)14 Asp28jexendin-4 (1-39),
desProSG[Met(O)14,IsoAsp28]exendin-4 (1-39),
desPro0[Trp(0,)2°,Asp?Blexendin-2 (1-39),

desPro30[Trp(0,)? IsoAspZlexendin-2 (1-39),
desPro36Met(0) 4 Trp(0,)2%, Asp?Blexendin-4 (1-39),

25 desPro36[Met(O)14Trp(02)25,IsoAsp28]exendin-4(1 -39} and pharmacologically

tolerable salts thereof.



+5 3C x x x x Accelerated conditions (tenperature, humdity) +25
. 2C/ 60 V\ié flé<xx+40 2C/75 5% RH, x x X The fornul ati ons are
stored 4034 %QCW RH neans rel ativeé Thuni di ty. Ti neP&T"ﬁpz@ DE0GTZ4Sst ar t

of storage. The neasurenents at tine point 0 are used as a reference for
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deternuaechb@dnn thberédbos phrddreph olvhemimthd psptiie -L $4NH id @tachddatol ty of
the solution and color thereof 5 pH Chemni cal staE[)Di§ ityf(puri,ty and

i mpur i theeS tettnind bfiiteeshdiygs Bl Exerdine. particul arly the proportion of
oxi dati on products and of total inpurities)

5 A further preferred GLP-1 agonist is an analog of exendin-4 selected from the group

consisting of:

H-(Lys)6-desPr036[Asp28]exendin-4(1 -39)-Lysg-NHo,
desAspZ8Pro36 pro37 Pro38exendin-4(1-39)-NHs,
H-(Lys)G-desPr036,Pro37,Pro38[Asp28]exendin-4(1 -39)-NH,,

10 H-Asn~(GIu)5desPr036, Pro?’?,Pr038[Asp28]exendin-4(1 -39)-NH,, |
desPro36,Pro37,Pro38[Asp28]exend in-4(1-39)-(Lys)g-NHo,
H-(Lys)g-desPro30 Pro®7 Pro®8[asp?8lexendin-4(1-39)-(Lys)g-NH.,
H-Asn-(Glu)5-desPro®0 Pro37 Pro®8[Asp28lexendin-4(1-39)-(Lys)-NHs,
H-{Lys ,G-UesPro‘?’G{Trp\O }25,Asp28]exendin—4(1 -39)-Lysg-NH,,

15 H-desAsp2S Pro38,Pro37 Pro®8[Trp(0,)? lexendin-4(1-39)-NH,,
H-(Lys)g-desPro® Pro3? Pro®8[Trp(0,)2 Asp?®lexendin-4(1-39)-NH.,,
H-Asn-(Glu)5-desPro36,Pr037,Pro38rl'rp(02)25,Asp28]exendin—4(1 -39)-NHo,
desPro0,Pro>’ Pro®8[Tip(0,)25, Asp?lexendin-4(1-39)-(Lys)g-NH,,
H-(Lys)g-desPro®®,Pro3” Pro3®[Trp(0,)2° Asp?Blexendin-4(1-39)-(Lys)g-NHo,

20 H-Asn-(Glu)g-desPro®8,Pro37 Pro®8[Tip(0,)25 Asp28lexendin-4(1-39)-(Lys)g-NHo,
H-(Lys)g-desPro>C[Met(0) 14 Asp?Clexendin-4(1-39)-Lys-NH,
olesl\flet(O)14 Asp28 Pro 36,Pr037,Pr038exendin-4(1 -39)-NH2,
H-(Lys)g-desPro>®,Pro 37 Pro38[Met(0) 4, Asp?®lexendin-4(1-39)-NH,,
H-Asn-(Glu)z-desPro>0 Pro37,Pro38Met(0)14,Asp?®] exendin-4(1-39)-NH.,

25 desPro?’G,Pr037,Pro?’s[l\llet(O)1 4,Asp28]exendin-4(1 -39)-(Lys)6—NH 2



Proteins of high nolecular weight, determ ned by HPSEC Visible particles

- 10 Bio%i@gl tivity of the fornulations Results The fornul ations
vere sf{did31 ely for the paral '8l batches (894 PintERZH10({3672405
regard to the follow ng paraneters: Biological activity of AVE0010. At 5C
~and 25C activity after 56 nogghs was, at Iggst 96% of initial activity. The
act i vi Hrdysig-deskRrasorpesi tRrensiMei@y di.Agpt dlexardiprd{3 39)-Liysydidbon wer e
greater than the activities of the conparative 20conpositions. At 40C,

act i vi HyA@h{@lu)B-d8epib%0 protheretrmre®)df AsyBi arbasin ?-@RL@E-@H% y

43% I n the presence of nethionine, activity was approxi mat el
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20 tolerable salts of AVE0010 are preferred.
The GLP-1 agonist, for example AVEO010, is more particularly used in an amount

ranging from 0.01 mg/ml to 0.5 mg/mi or 0.05 mg/mi to 1.5 mg/mi.

In a particular embodiment, the formulation according to the present invention
25 comprises the following constituents:

(a) desPro36exendin—4(1—39)~LysS-NH2 (e.g. approximately 0.1 mg/mL),

(b) sodium acetate trihydrate (approximately 3.5 mg/mL),
(c) m-cresol (approximately 2.7 mg/mL),
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t abl es\iﬁ?%iﬁ\%p& AVEO010 09 894 M+ B AVE0010 og%é'léﬁpkai‘?/@&fg
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1.5 2. (Jd) Jl:-ﬁne%hi&n%e%aﬂ)pﬁ))&mgte@/gw&ﬂlﬂ?St 1015996 98.0 97.8
{e) 85% giyceroi (approximateiy 18 mg/mL),
(f) approximately 0.1 N hydrochloric acid, if adjustment to a pH of approximately 4.5
is required,
5 (gj approximately 0.1 N NIaVOH solution, if adjustment to a pH of approximately 4.5 is
required, and
(h) water.

More particularly, the formulation according to the present invention consists of the

10  constituents mentioned in (a) to (h).

in the present application, "approximately” means that the constituents can be
present, for example, within the ranges of £10, £20, or £30% around the specifiéd
values in the compositions according to the present invention. |

15 _
If the composition according to the present invention comprises more than one GLP-

1 agonist, then these GLP-1 agonists are selected independently of one another.

Suitable packaging for the composition according to the present invention is, for
20 -example, a syringe or a glass vessel with a suitable closure, from which individual
therapeutically effective doses can be withdrawn as needed. Equally suitable are
injection pens for administering doses; such pens comprise a container (e.g. a
cartridge) which contains a pharmaceutical composition according to the present
invention.
25
The present invention further provides for a method for treating a patient with a
composition according to the present invention, comprising administering the

composition to the patient.

30 The composition according to the present invention is intended more particularly for
treating diabetes mellitus, more particularly for treating type | or type Il diabetes
mellitus. Further possible indications are symptoms which are associated with
diabetes mellitus. Preferably, the composition according to the present invention is

used to control the fasting, postprandial, orfand postabsorptive plasma glucose
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concentration, to improve glucose tolerance, to prevent hypoglycemia, to prevent
functional loss of the B-cells of the pancreas, to effect weight loss, or/and to prevent

weight gain.

o  The present invention further provides for the use of a composition according to the
present invention in the manufacture of a pharmaceutical for treating diabetes
mellitus, more particularly type I or type |l, orfand the symptoms associated with it, as
described herein.

10  The present invention further provides a method for manufacturing a composition
according to the present invention, comprising formuiating a GLP-1 agonist or/fand a
pharmacologically tolerable salt thereof with methionine and, optionally, at least one

pharmaceutically acceptable excipient.

15 The present invention further provides for the use of the composition according to the
present invention together with the administration of metformin, sulfonylurea, or
glitazones, a long-acting insulinfinsulin derivate, and/or a combination thereof, more

particularly as an add-on therapy in the administration of metformin.

20  The present invention further provides for the use of the composition according to the
present invention in patients whose blood sugar levels cannot be controlled
sufficiently by the administration of metformin, sulfonylurea, or glitazones, a long-

acting insulin/insulin derivate, and/or a combination thereof.

25 The present invention further provides for the use of the composition according to the
present invention in patients with type Il diabetes as a supplement to a diet in order

to improve blood sugar control.

More particularly, the composition comprises desPro® exendin-4(1-39)-Lyss-NH;
30 (AVE0O010), liraglutide and/or a pharmacologically tolerable salt together with
methionine and/or a pharmacologically tolerable salt.
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More particularly, Lantus®, N¥82° _tetradecanoyl des (B30) human insulin, or

Insuman® is useful as a long-acting insulin derivative.

Especially preferred is the add-on therapy with metformin and/or a long-acting
5 insulinfinsulin derivate and/or a pharmacologically tolerable salt thereof for treating
type |l diabetes and/or obesity, more particularly in patients who are younger than 50

years and/or have a body mass index of at least 30.

In the present invention, the add-on therapy involves more particularly the treatment

10 of type |l diabetes with metformin and AVE0010. Metformin and AVE0010 can be
administered in a time interval of 24 hours. Metformin and AVEQ010 can each be
administered in a once-a-day dosage. Metformin and AVE0Q010 can be administered
by means of different routes of administration. Metformin can be administered orally,
AVEO0010 subcutaneously.

15  Patients treated with the add-on therapy according to the present invention can have
an HbA1c value in the range of 7% to 10%. They are prefefably in the age range of
18 to 50 years.

The use in the add-on therapy according to the present invention is more particularly -
20  applicable to patients in whom type Il diabetes cannot be sufficiently controlied with

imetformin alone.

More particularly, metformin is administered as follows: at least 1.0 g/day, preferably
at least 1.5 g/day for 3 months.

25
The invention is further elucidated by the following examples and figures.
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Legends

Figures 1 and 2 show the percentage content of oxidized methionine Met(ox) with
respect to the entire methionine content of AVE0010 after storage at different
temperatures. 1: start of storage t0. 2: storage for 1 month. 3: storage for 3 months.
3: storage for 6 months. Figure 1: batch 894. Figure 2: batch 897.

Figures 3 and 4 show the percentage content of protein impurities of high molecular
weight (with respect to AVE0O010) after storage at different temperatures. 1: start of
storage 10. 2: storage for 1 month. 3: storage for 3 months. 3: storage for 6 months.
Figure 3: batch 824. Figure 4: baich 897. |

Figures 5 and 6 show the percentage content of all impurities (with respect to
AVEQ010) after stérage at different temperatures. 1: start of storage 10. 2: storage for
1 month. 3: storage for 3 months. 3: storage for 8 months. Figure 5: batch 894. |
Figure 6; batch 897.

Example 1

Liquid composition comprising AVE0010 and methionine

The purpose of the study is the evaluation of the chemical or/and physical stability of
formulations of AVEQQ10 (solution for injection, 0.1 mg/ml) with and without
methionine, when the product is stored in cartridges under long-term conditions and

accelerated conditions for up to 6 months.

The following compositions are tested:
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Composition A (2 paraliei batches: AVEO010_09_894 A and AVEOD10_09 897 A)

Substance Specification according to | Amount per unit
pharmacopeia '

AVED010 Sanoﬁ-AVentis 0.10 mg
Sodium acetate trihydrate | Ph. Eur./USP 3.50 mg
m-Cresol Ph. Eur/USP 2.70mg

85% Glycerol Ph. Eur/USP 18.00 mg

0.1 N Hydrochloric acid Ph. Eur./USP ad pH4.5

0.1 N NaCH solution Ph. Eur./USP adpH4.5
Water for injection (Wfl) Ph. Eur./USP ad 1.0 ml

5
Composition B (2 parallel batches: AVECG10_09_894 B and AVE0010_09 897 _B)
Substance Specification according to | Amount per unit
| pharmacopeia
AVEQ010 Sanofi-Aventis 0.10 mg
Sodium acetate trihydrate | Ph. Eur./USP 3.50 mg
m-Cresol Ph. Eur./USP 2.70 mg
t-Methionine Ph. Eur./USP 3.00 mg
85% Giycerol Ph. Eur/USP 18.00 mg
0.1 N Hydrochloric acid Ph. Eur./USP ad pH4.5
0.1 N NaOH solution Ph. Eur./USP ad pH4.5
Water for injection (Wfl) Ph. Eur./USP ad 1.0 mi
The formulations are stored in units which are intended for clinical studies and for
10  sales and distribution.
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Term Description
Cartridge for Cartridge, 3 ml colorless, type | glass (Ph. Eur.), SAP number
injection pen 100922

Crimped lid and 7.5 mm

inserted within a Crimped lid: aluminum

gray sealing disk | Sealing disk (exterior): isoprene rubber, material number
7773135

Sealing disk (interior): bromobutyl rubber, material number
4780/40

Type | closure (Ph. Eur./USP)

_ SAP number 164571

Plunger 18.2x11 mm

Brombbutyl rubber, black

SAP number 120521

Storage times, storage conditions, time points are summarized in the following table.

Condition Test interval (months)
0 1 3 6

Long-term storage

+5+3°C X |x X X

Accelerated conditions (temperature,

humidity)
+25 1+ 2°C/60 +£ 5% RH _ X X X
+40 £ 2°C/75+ 5% RH X X X

The formulations are stored horizontally. RH means relative humidity. Time point 0 is
the start of storage. The measurements at time point 0 are used as a reference for all

10  conditions tested. During the tests, the samples are stored af +5 + 3°C.
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The physical and chemical stability of the stored formulations is determined with the
neip of the foliowing tests:
e Description
e Clarity of the solution and color thereof
e pH
¢ Chemical stability (purity and impurities, determined by HPLC,
more particulariy the proportion of oxidation products and of tofal impurities)
e Proteins of high molecular weight, determined by HPSEC
e Visible particles

o Biological activity of the formulations

Results

The formulations were studied separately for the parallel batches (894 and 897) witl

regard to the following pararheters:

e Biological activity of AVE0010. At 5°C and 25°C, activity after 6 months was at
least 96% of initial activity. The activities of the compositidns according to the
present invention were greater than the activities of the comparative
compositions. At 40°C, activity after 6 months in the absence of methionine was
approximately 43%. in the presence of methionine, activity was approximately
51% and thus clearly greater than in the absence of methionine.

» Oxidation products. Measurements were carried out on an HPLC instrument
(model: alfiance) from Water Systems, using the 100% peak area method. For
separation, a gradient of 0.1% TFA and acetonitrile as the mobile phase and a
C18 reversed-phase column (Jupiter) as the stationary phase were used. At 5°C,
the proportion of oxidized methionine Met(ox) in AVEQ010 in the absence of
methionine was 0.3%. At 25°C, the proportion was in the range of 0.6-0.8%, at
40°C 1.3%. When the formulation comprised methionine, the proportion of
oxidized methionine was distinctly lower. It was never more than 0.2% under all
conditions tested. At 25°C, the proportion was thus approximately only 1/4 to 1/3
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of the content in the absence of methionine, even at 40°C approximately only 1/6

(see figures 1 and 2).

¢ Proteins of high molecular weight. At 5°C, the proportion was between 0.1 and
5 0.3% and remained substantially unchanged during the entire storage time. At
25°C, the proportion rose in the absence of methionine to 0.9 and 1.3%,
respectively. In the presence of methionine, the proportion was 0.4 to 0.5% and
thus less than half as high. At 40°C, the proportion was in the absence of
methionine 5.4% and 6.2%, respectively, while it was in the presence of
10 methionine only 1.6 and 1.7%, respectively, and thus clearly lower (see figures 3
and 4).

e Total impui’iti'es. At 5°C, total impurities rose over the storage time of 6 months
slightly from 1.2 to 1.8 or 1.9% (absence of methionine). When methionine was
15 nresent, the rise was a little lower. At 25°C, a rise to 10.6% and 11.8%,
respectively, was observed. In the presence of methionine, the values were below
10%. At 40°C, the proportion rose up to 54% (without methionine). When

methionine was present, the proportion was approximately only 47% (see figures

5 and 6).
20 _
The percentage values are the content values (percentage values of impurities) of
the oxidation products, of total impurities, and of high-molecular-weight proteins
(HMWP). |
25 All values were determined by HPLC with the so-called 100% method. Here, in
particular, it involves reversed-phase HPLC {C 18 column), in which a gradient
‘method was used for the mobile phase: |
a) 0.1% TFA, 15% ACN and b) 0.1% TFA, 75% ACN.
Detection at 215 nm (UV). | _
30 The high-molecular-weight proteins (HMWP) were detected by HPSEC, described

in European Pharrﬁacopeia 6.0 for injectable insulin preparations.
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The data are summarized in the following tables:

Mean values: AVE0010 09 894 A+ B

AVEQ0010_09 _89%4_A AVE(Q010_09_894 B ,
5°C to 1Mon. |3Mon. [6Mon. Mt 1Mon. (3 Mon. |6 Mon.
Total impurities 12 1.5 2.1 1.8 1.1 1.3 1.5 1.7
AVEQ010 Test 101.5]99.6 [98.0 197.8 HO01.1 |100.5 |994 |98.6
Proteins of high molecular weight 10 3 0.3 04 0.3 02 0.2 0.2 0.3
Oxidation products 0.3 04 04 0.3 0.1 0.2 0.1 0.1
25°C to 1Mon. :3Mon. [6Mon. |t, 1Mon. |3 Mon. |6 Mon.
Total impurities 1.2 3.0 6.4 11.8 |1.1 2.5 57 9.8
AVEQO10 Test 101.5197.9 94.0 |88.6 |101.1 |98.7 [94.8 |90.9
JProteins of high molecular weight 10 3 04 0.6 1 3 0.2 0.3 103 0.5
Oxidation products 0.3 |04 0.5 0.8 0.1 0.2 0.2 0.2
40°C is 1Mon. |3Mon. (6Mon. |t iMon. |3 Mon. |6 Mon.
Total impurities |12 134 (343 541 [1.1 121 304 [46.8
AVEQ010 Test 10151871 |66.6 425 11011 |888 |70.8 |50.9
Proteins of high molecular weight 0.3 1.0 26 6.2 0.2 0.5 0.9 1.7
Oxidation products 0.3 |06 0.8 1.3 0.1 0.2 0.2 0.2

Mean values: AVE0010 09 897 A+ B

AVEOO10_09 897 A AVE0010_09 897 B

5°C to 1Mon. |3Mon. [6Mon. {ty 1Mon. |3 Mon. |8 Mon.
Total impurities 1.2 |1.6 1.8 1.9 1.0 1.3 |1.5 1.7
AVEQD10 Test 99.2 (982 |97.5 [96.7 1995 992 980 (971 .
Proteins of high molecular weight §() 1 0.1 0.1 0.2 0.1 0.1 0.1 0.1
Oxidation products 0.3 [0.3 (0.3 |03 0.1 0.1 0.1 0.1
25°C to 1Mon. |3Mon. (6Mon. g 1Mon. |3 Mon. |6 Mon.
Total impurities 1.2 3.3 6.7 106 1.0 2.7 5.8 9.1
AVEQQ10 Test 99.2 966 (928 [874 [99.5 (978 |93.6 |90.0
Proteins of high molecular weight |(}_1 0.2 0.5 09 0.1 0.1 0.2 04
Oxidation products ' 0.3 104 0.5 0.6 0.1 0.1 0.2 0.2

- 140°C to 1Mon. [3Mon. |6Mon. |ty 1Mon. |3 Mon. |6 Mon.
Total impurities 1.2 131 |33.5 [539 |1.0 11.8 [29.8 [47.0
AVED010 Test 99.2 186.8 665 {426 [99.5 [88.0 !70.7 151.0
Proteins of high molecular weight 101 0.8 2.2 54 0.1 0.4 0.9 1.6
Oxidation products 0.3 105 0.8 1.3 0.1 0.1 0.2 0.2
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Conclusion

The proportion of oxidation products, of proteins of high molecular weight, and of

total impurities are, individually or together, a measure of the chemical integrity of the

compositions. From the résults described above with the example compositions, it

follows that the liquid compositions according to the present invention comprising

» a GLP-1 agonist or/and a phamacologically tolerable salt thereof (more
particularly AVEO010 or/and a pharmacologically tolerable salt thereof),

e optionally at least one pharmaceutically acceptable excipient,

* and methionine

have improved stability orfand chemical integrity. The proportion of oxidized

methionine, of fotal impurities, and of proteins of high molecular weight is lower in the

compositions according to the present invention thah in the comparative

compositions. The composition according to the present invention (batches 894 B

and 897 _B) and the comparative compositions {batches 894_A and 897_A) differ in

the presence/absencé of methionine. Therefore, improved stability orfand chemical |

-integrity can be ascribed to the methionine constituent in the compositions according

to the present invention.

Example 2

In a further experiment, it was studied how sodium EDTA and histidine have an effect

in a composition according to the present invention.

Composition B {(as in example 1)

Substance Specification according fo | Amount per unit
pharmacopeia

AVEOD10 - - Sanofi-Aventis 0.10 mg

Sodium acetate trinydrate | Ph. Eur./USP 3.50 mg

m-Cresol Ph. Eur./USP 270 mg

L-Methionine Ph. Eur./USP 3.00 mg

85% Glycerol Ph. Eur/USP 18.00 mg

0
9



0.7 Conclusion The proportion of oxidation products,
* nol ecu

opti om

Al | v

rheceuticall \

net hi

ek Risacrin 0By i

Le exci nl ent 10 _ang

of proteins of high

a

nd of total inpurities are, indivi r t her,
measurg\ﬁgféeﬁ @ﬁ? cal integrity of e 5 conpositi o%@%@g\w?ﬂ?&é@ul ts
~ descri bed above with the exarrpl e conpositions, it follows that the Iiquid
conposhiq 6ER 0t Vet om ¢ ng—a GtP-t
agoni <P O??-Z)F] bﬂgr%%g:o w\cgﬁaet%?):’l erabl e sal Q@Eeregf (nore
parti (Gl1aNINaCZ\HE£IﬂUIﬁ)mr/ and Rh.[tha/useol ogi cal |y fad pHabBe salt thereof

).

accepta
&h- [EVL{F)IU@S/ and chenic

aﬂ’d'frﬂ%rl ty. "The

pr opo

hi gh nol ecul ar wei ght

tion of oxidi zed mett
islo

romni ne, of totat—Tpu
wer in the conpositio

| LIEb d.IIU UI
ns according to the

proteirns of

reaction. Thus, compatibility could still be rated as moderate (instead of as

incompatible).

present invention than in the conparative conpositions. The conposition
accor dj nﬁ]Pé’OEit he_present invention (batches 894 B 15 and 897_13) and the
conpar Gsi tions (batches 894_A and 897 ~A) di ff?.r, ! n t he
Cho bl PPBreor i ty can be JSBRBEATeS RIS N o[ HSoBRe ftent i n the
conposi tions according to ttphapnasemlal nvention.| 20 Exanple 2 In a funther
 CompBUEIDI accor ai ng to [SREHIAGENE | mvent i on020 Mnpost ¢ on B (ad in
it R R, (PR Y TISED l um acet ap ol i hydr at e Ph. Eur |/ USP
3. 50 nJodiudr EEJIA Ph. Eur ./ UER. EUfGUSE L- Met hi oni prOBmg Eur ./ USP 3. 00 g
85% Gyt Ph. Eur./JUSP 570 mg
L-Methionine Ph. Eur. /USP 3.00 mg
[.-Histidine Ph. Eur./JUSP 3.10 mg
85% Glycerol Ph. Eur./USP 18.00 mg
'0.1 N Hydrochloric acid | Ph. Eur./JUSP ad pH45
0.1 N NaOH soiution Ph. Eur/USP ad pH4.5
Water for injection (W) Ph. Eur./USP ad 1.0 mi
5
in a standard experimental design, rabbits were treated with composition Bor C or a
saline solution subcutaneously (s.c.) or intframuscularly (i.m.). In each case, half the
rabbits were sacrificed after 24 hours or 120 hours in order to determine the acute or
subacute effects of the administration histologicaily. Also, it was determined whether
10  repair/regeneration of any changes occurred.
Following subcutaneous injection of composition C, the animals showed after 24
hours, in contrast to the saline control, a light to moderate inflammatory reaction in
the subcutaneous connective tissue. After subcutaneous injection 120 hours earlier,
15 aclear trend was observable for the observed changes to repair by a fibroblastic
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Ph. EugiffepSmces to the saiine controi (good compatibility).

After inframuscular injection of composition C, the animals exhibited muscular
o  necrosis (multifocal or disseminated), clearly differing from the saline controls, in

which only the site of injection was visible as a clearly circumscribed necrotic area. -
With compeosition C, mineralization of the necrotic muscular tissue was observed
after 120 hours, visible even in a necropsy of the animals. Aithough small or focal
mineralization at various sites in rabbits is not unusual, the mineralization after

10 injection of composition C was clearly associated with the necrotic areas. Thus, the
reversibility of the lesions caused by the injection is more than questionable. Based
on these findings, composition C after intramuscular injection in rabbits was rated as

incompatible.

15 Composition B after intramuscular injection showed geed compatibility (no or minimal

differences to the saline control).

From these data, it follows that composition B, compared to composition C, had an
improved compatibility in intramuscular or subcutaneous administration.

20  Subcutaneous injection is the preferred route of administration for the compositions
comprising a GLP-1 agonist, more particularly AVE0010, described in this

application.

Thus, the compositions according to the present invention, which comprise a GLP-1

25 agonist, more particularly AVEO010, can be free of EDTA or/and histidine. Likewise,
the compositions according to the present invention can be substantially free of
EDTA and histidine.

30
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a standard experinmental design, rabbits were treated with conposition B or
C or a saline solution subcutaneously (s.c.) or intramuscularly (i.m). In
each case, half the rabbits were sacrificed after 24 hours or 120 hours in
order Cimigwterm ne the acute or subacute effects of the adm nistration

hi stologically. Also, it was determ ned whether 10 repair/regeneration of
any changes occurred. Foll ow ng subcutaneous injection of conmposition C
the an qﬂaﬁb rol, a
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subcut aneous injection no or mnimal differences to the saline control
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m neral i t rijous sites in rabbits is not unusual, the

m neral i ZC%H %egfgtl%caer lO injection of conposition C was cl earl y associ at ed
with the necrotic areas. Thus, the reversibility of the | esions caused by

the i Q*ectl on ii.s nore than questionable. Based on these findings,
conpo 1 i1he liquid cemppsitien Assdaimad inngracensaf the preseding dRims; at ed as

gonpat il feinlife COMIRY tfdnoﬁa mﬂthe%ﬁg ‘Li% 05” ection showed good

corrpatl biTity (no or rences Ihe control). From
these data, it foll ows t hat corrpositi on B, corrpared to conposition C, had

an i nproved ¢ atibiljty in intramuscul ar or subcutaneous adm ni stration.
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described 1n this application.
mg/mL to 20 mg/mL, preferably in an amount ranging from 1 mg/mL to 5 mg/mL.

20
6. The liquid composition as claimed in any one of the preceding claims,
wherein the composition exhibits chemical integrity after storage for 6 months at a
temperature of +25°C.-

25 7. The liquid composition as claimed in any one of the preceding claims,
wherein the compossition exhibits physical integrity after storage for 6 months at a
temperature of +25°C.

8. The liquid composition as claimed in any one of the preceding claims, |
30 wherein the GLP-1 agonist is selected from the group consisting of GLP-1 and
analogs and derivates thereof, exendin-3 and analogs and derivates thereof,

exendin-4 and analogs and derivates thereof, wherein the GLP-1 agonist is



Thus, the conpositions according to the present invention, which conprise

i st V@ 20RARREE2 "TC Eomoci t Fons28ecordi ng o tnECHEE2N0I0RZAD; on'

can be substantially free of EDTA and histidine. 30 Cainms: 1 Aliquid
conposi tion_conprisin GLP-1 agoni st, or/an r macol ogi cal |y
5tol er abmée&ea@g@ts%cé%# ’ara'ﬁh",heoﬁfp Bieenpipting of gﬁg%t%%gﬁé%% eyt | y

accept abl e exci pi ent, wherein the conposition conprises nethionine. 2. The
liquid cOMpp@ndi®®ndd-¢4 ai med in claim 1, wherein the conposition
conprises a pharmaceutically acceptable preservative, nore particularly
mcresol. 10 3. The liquid conposition as clainmed in claiml1l or 2, wherein
the co 4 rk S | I GEU ; osition as

cl ai negpﬁﬁ{eta“n %%@@P g?’%é %r%%gﬁdég ng] acrllya??revfs?Sf %mg%%@ﬁbﬁéﬂggnposi tion has
a @H i n twwreresntpe dongpositidn has the faliowing corpfituentnposition as clainmed in
any one of the prgcedi ng clainms, wherein the conposition conprises

met hi oni &) deshims mmmmamga'gmygéqmmg,. 5 ng/nL to 20 ng/ L, preferably in
an anount ranging from1 ng/nmL to" 5 ng/nmL. 20 6. The liquid conposition as
cl ai mred i(b) sagfuangcadhtet he precedi ng clains, wherein the conposition
exhibits chemcal integrity after storage for 6 nonths at a tenperature of
+25C. 25 (§) Merespl. qui d conposition as claimed in any one of the preceding
cl ai s, ﬁ[—‘?ﬁ hf&}ﬁn&orrposi tion exhibits physical integrity after storage
for 6 no S at a tenperature of +25C. 8. The liquid conposition as

cl1d med i(e) 8% gipesrof, t he preceding clains, 30wherein the GLP-1 agonist is

selected fromthe grou si sting. of . - 1. and anal o nd derivates

t her eof , (éxmoeﬁr%%smaﬁ\iﬂwa@%ﬁiwﬁgﬁ ySEPRIdS R PR el AEPFXIMAIRIY

anal ogs and4_@qgirg@.t,ige% t hereof, wherein the GLP-1 agonist is preferably
sel ected fromthe ' group consisting of desPro36exendi n-4(1-39)-Lys6- NH2
and exendghapproximately OhéN Nadihi souiopoif iadjustmest ol aaphieaf appraxignately 405 t he
precedi ng cl ai ns. (gwhe ein the conposition has the follow ng constituents:
(a) desPro38dRaNEH M- 39) - Lys6- NH2, (b) sodium acetate, (c) mcresol,
(dp L- ner(ﬁj\ggiem_e, 10(e) 85% gl ycerol, (f) approximately 0.1 N hydrochloric
acid, if adjustnment to a pH of approximately 4.5 is required, (9)
approximately 0.1 N NaCH solution, if adjustnment to a pH of approximately

4.5 1is i ad 1 ter. 10. T, osltion as clainmed in any
one of"?ﬁg' pgoiﬂ%%%a:ﬂ%n %géwﬁ%dﬁ@%io%etqgﬁ%%ﬁ%g%ﬁ?g 8‘%@%’ an injectable
conposi t wdireiRGhd bombesitipniBesi injedtalsle cohijodRidni N any one of the preceding
clainms for treating diabetes nellitus.

20  11.The composition as claimed in any one of the preceding claims for freating

diabetes mellitus.

12.The use of a composition as claimed in any one of claims 1 to 11 in the
manufacture of a pharmaceutical for treating diabetes mellitus, more particularly
25 type 1l diabetes.

13. A method for manufacturing a composition as claimed in any one of claims 1 to
11, comprising formulating a GLP-1 agonist or/fand a pharmacologically tolerable
sait thereof with methionine and, optionally, at least one pharmaceutically
30 acceptable excipient.



12. The use of a conposition as clainmed in any one of clains 1 to 11 in
the manufacture of a pharmaceutical for treating diabetes nel

nor e
parti cMQ20§1/068082 || di abetes. 13. Rfethod for nanu?ﬁﬂ%??ﬁbolgﬁm“g
corrposition as claimed in any one of clainms 1 to 11, conprising
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30accept a8 €%} ri% - adrihideARd Bﬂﬂwé@imbéﬁﬁéﬁ fothe ptldngnt with a
conposi tion as claimed in any one of clains 1 to 11, conprising

adm ni stering of the conposition to the patient. 15-The use of the

d . ' ' t th
w th sl ReefE: 6 Br TBmasRRiYar arRea b FB7ShE RLBEE d oaudd S or
| omg- act ltusg?bthéuswlth %hﬂﬁ.giratbm@fmmra@o&mrong{ue@rta ithizome tdrei/@od, and/ or
a phar macol ogi cal tolerable salt. 16.The use as cl ai ned |n claim 15,

conpri si tn Qhﬂc’%{l!ﬁm§ﬁllﬂ/Wﬂh@yjeﬂﬁaf@aﬁﬂéM @ Garabigation thareel, @Rd/Bidod sugar
cont rol th metformn, a sulfonylurea, a glitazone,
and/ or a%?%hgag@%?ﬁguf Y) ?ghﬁsul in derivate. 17.The use of the
conposi tion as cl ai ned |n cI aim 15 or 16, wherein the treated patients

have an HbAlc value in_the [an e from7/%to % 15 18..The us 0{1 t he
conpos] & M%%ﬁaﬁf’éﬁd irhclgnai1%, $8mpiigingAn agd-opt 9@%%@“?9% gre

dijgbet es s?ﬂﬂ/eclﬂt PR nc?’ar con}r% cdiA8. ﬁb??goiclﬁév’edc\%ﬁ)ﬁﬁtfdnﬁﬂw gs claimed in

clainms 1 nlstralonln patients wth type Il diabetes as a
suppl emesulfooylaredi, etglitazomed endio d lopgeactinglivadindngain devatel . 20. The use
of the conposition as clainmed in clains 1 to 19 for adm ni stratlon in
patients once a day.

17.The use of the composition as claimed in claim 15 or 16, wherein the treated

patients have an HbA1c value in the range from 7% to 10%.

15
18. The use of the composition as claimed in claim 15, 16, or 17 for treating type |i
diabetes and/or obesity.
19. The use of the composition as claimed in claims 1 to 11 for administration in
20 patients with type |l diabetes as a supplement to a diet in order to improve blood

sugar control.

20. The use of the composition as claimed in claims 1 to 19 for administration in

patients once a day.



