WO 2011/ 058083PCT/ E P2010/ 067250 Descri pti on Pharmaceutical conposition

_conpr i WOng0a1/05Bo83agoni st, an insulin and net hi oni ne PETIE® 20N 0887250
~application relates to a liquid conposition conprising a GLP-1 agoni st

or/and_a pharmacol ogically tolerable salt thereof, an insulin or/and a

- phar ndees@itioal |y tol erabl e salt thereof, and, optlonally, at | east one
phar maceuti cal | y acceptabl e exci pi ent, mherein t he conposition conprises
met hi oni ne. 10 The present application further relates to the conposition

accor dPh@migcduiicabésipaditiom eeRiprRhd @Gl_tlﬂf-@aigdmbtdé@l?%hﬁﬁ afBlrhédhithind he
present application further relates to the use of a conposition according

to the present invention in the manufacture of a pharnaceutical for

treati ' ; t rt r, relates 15 to
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phar macol ogi cally tolerable salt thereof with an insulin or/and a

phar neiEiacalagcallydeloraip saddheradiearsb roptiopaly. ot ienst ogkd, optional Iy, at
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accor dnaethiominehe present invention, conprising adm nistering the
cg osition to the patient. Customary conpositions of insulin and GLP-1
C ﬁgounds conprise an isotonicity agent, a buffer for adjusting the pH,
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phenol as preservatives, and a phosphate buffer at 'a pH
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conpri si ng a stabilized exendin, 50 nM histidine, 100 to 200 nM sucrose,

manni t35d, Gptignaly akleash orgIRhasmgseuticallyraacestahie axeipientOThavpresent
aspar agydjeaGhhfHAR felBte Yo a method for treating a patient with a composition

20  according to the present invention, comprising administering the composition to the

patient.

Customary compositions of insulin and GLP-1 compounds comprise an isotonicity
agent, a buffer for adjusting the pH, and a preservative. A further frequently used
25  constituent of insulin compositions is zinc, which forms a complex with insulin. This

results in a delayed action of insulin being achieved.

WO 2003/02021 (Eli Lilly) relates to a liquid pre-mixed formulation comprising a GLP-
1 compound and a basal insulin. A specific formulation contains Val®-GLP-1 or

30  exendin-4, insulin NPH, glycerol as an isotonicity agent, m-cresol and phenol as
preservatives, and a phosphate buffer at a pH of 7.6 or 8. Another formulation
comprises exendin-4 or Val’-Glu”*GLP-1(7-37)OH, insulin glargine (Lantus), zinc,
glycerol and mannitol as isotonicity agents, m-cresol as a preservative, zinc, and

sodium acetate, pH 4.



5at a pH of 5.3. Stabilization is effected by certain nodifications of the

am no ggh%oYidsdoas bl ocks of exendin-4(1-39), for ex ohss?
-G nl13, Metl4, Trp25, or Asn28. This conposition does no corrzg)tr‘ll se |énggﬁl in.

WO 2005/ 046716 (Novo Nordi sk) discl os%fs | i qui d conpositions which conprise
A0liraglutide and insulin aspart, fer with a pH of 7.7, pol oxamer 188
"as a surfactant, phenol, propylene glycol, and, optionally, zinc. Wthout

pol oxa e 20,
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conposi tions disclosed in this docunent conprise hunman insulin or hunman
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amount’ 8T nsur iR use ese conpositions were, in
part, already unstable after 15 days of storage at roomtenperature.
Stabil} t(¥ of these conpositions was achjeved by adding a |igand for

Fur t heW® SPRB{04673 A< Noya Nardisk) gisclasesdiavid ermppsitons whighhesmpdse det eni r
prﬂPy'zlg‘églLﬁrhlé%dl .PQGIﬁ{‘Qé%a@t%gPBﬁ&S\H{Eﬁ%E‘pI% 93’ Ho\%& afndr 18@‘5{58‘30”1)03' tions

wer e ractica uns oxairer
pol ysosliréctant) phedolapfomdaerte glgcoHeﬂd] bBMbﬁaﬂySilﬂbJ Wl’ma'ut polox¥¥Re?q86/ 051103
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pol ysor bate 20 as a surfactant. Further constituents are phenol, NaCl,

propyl ene glycol, zinc acetate, and sodi um phosphate buffer or
gI ycyl WG 2066/029684 (Nope! Nardisk) rela@sdediquidspharessasitical conposifiortishes e
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GLP-1 anal og. 5 About 120 million people around the wor suffer from
di abet @¥ympesifipn gan Cmmeeu padysarbates30or peloxameardi®stapa surfdctantt Spasifid or

posel ranpRanany pioRl s SeRDbeTRFaEs b fuRRer fuaih R&a iR "
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contrasts wth t diabetes in that there is not always a deficiency of
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coupl eIqisb%. I‘-’Dﬁher formulations consisted of liraglutide, insulin aspart or detemir,
propylene glycol, phenol, and phosphate buffer, pH 7.7. These compositions were
25  practically immediately unstable. Adding poloxamer-188 or polysorbate-20 and a
ligand for His®'° led to stabilization.

WO 2006/051103 (Novo Nordisk) discloses liquid compositions which comprise
detemir (a basal insulin), liraglutide (GLP-1 compound), and poloxamer 188 or

30  polysorbate 20 as a surfactant. Further constituents are phenol, NaCl, propylene
glycol, zinc acetate, and sodium phosphate buffer or glycylglycine buffer (pH 7.7). m-
Cresol is present in some of these compositions. By adding poloxamer 188 or

polysorbate 20, the compositions could be stabilized.



15bl ood gl ucose concentration. Elevated bl ood glucose levels, |ike those
OCCUr Iy | s, are quickly conpensated by a cg i Ege i N
1insu|i%ngggﬁg@?ggsgln the fasting state, the plasm iﬁggﬁgﬁgpge@$7?gPls to
a basal value which is sufficient to gnsure a continuous supply of glucose
.to insulin-sensitive organs and tissues, and to keep hepatic gl ucose
“production low in the night. The replacenent of the 20 endogenous insulin
secr etay 2Biie 458898 Pl TRty 10 LBIbERBRY M AL AnBHES bhGfs @i, it I 1
does not 1 n general "conme ‘close to the above-describ qual ity of the

physi ottedlatoale.ge D BAico EGT Aplamlda @libsmaldg.equently there are instances
of bl ood gl ucose being thrown off-track, either upwardly or downwardly,
and in their nost severe fornms these instances nay be life-threatening. In

adgj ti RPouthMENflion BLORIE aF8uld WSO RIS Ble? frof 8RAbBI Plfivdd. qtheauer years,
wi thout initial synptons, constitute a considerable health risk. The
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di abetic 30 conplications are m crovascul ar and macrovascul ar damage whi ch

i s marfipbsiesanirasts wilh tyng | dighstasdibdiatdseraisi ndghwvays a gefinieopuchy, or
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car di owitts nguiin, Whey sieprdpriliteoim ddmisination aifthlem o antigidbetiatis @onsideigtpr oved
t herapy of diabetes nust be ained primarily at keepi ng bl ood gl ucose as

cl osel fredgosiadvaptagequsfrimi dNeli#p¥i ol ogi cal range. According to the
concept of intensified insulin therapy, this is to be achieved by neans of
i njections, several tines a day, of fast-acting and slowacting insulin
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pol ypept conmposed of 51 am nd aci ds which are divi etween two 10
ani no fasting stadé,ribe pldsma induwindevelifals @1a babalovalied ddichasdsufficien tohain, with

30 am no acids. .The chain re linked tagoether,.by 2 disulfide bridges.
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al so, nore recently, insulin derivatives and insulin anal ogs. 15 Insulin

a8 ogendogenghalinylinggecretian By Eyogenens; usyalhsupsuianeoimeadpinistration ofsul i n

occur YR S el sl st el B PR EE b abedpafiFRy v "ot e 1Y
addi t i snysitsibgichoregafatioh dfenssd geossi Pregaehtly tieste dire indtances dfeblood
correspondi ngt’ﬁinOt herwi se identical, naturally occurring insulin. 20 The

ani no Slufere beinguermbaiiEaekapilehepwaTdhoorREwWRWRRIY RNtbindbeir seeslr
nsul 1 oT ST RS T By i RSB e B ety ood ™0
madi f i glatosmnievélsenisibhare @levated bveayeans, withouatdniiab symbtoms > camgtikite an t he

o hserdRy Mg JFer R ST B D e R Fa BSBRG P,
el og2 O e T AR SRR Solth (RO AL ErBFSLARS ST s26,
986) showed unambiguously that chronically elevated blood glucose levels are
responsible for the development of late diabetic complications. Late diabetic
30 complications are microvascular and macrovascular damage which is manifested in
certain circumstances as retinopathy, nephropathy, or neuropathy, and leads to
blindness, renal failure, and loss of extremities, and, in addition, is associated with an

increased risk of cardiovascular disorders. From this it can be inferred that an



EP 0 375 437, and EP 0 678 522. EP 0 124 826 rel ates, anong ot her things,
to 30 I of B27 and B28. EP 0 678 522 descri i | | ogs
-whi ch m@gﬁ%@ﬁt am no acids in position B29, pre@ﬁ@ﬁb%ﬁg,ﬁ but
not glutam c acid. EP 0 375 437 enconpasses insulin analogs with |ysine or

.arginine at B28, which ma¥ optlonally4al so be nodified at B3 and/or A21.
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B1- B6 has been repl aced b%ﬂ\é'ySI ne_or arginine. Such insulins, according to

WO 92/ de8y10f frglyacting and sleveacting g@““ﬂ@i@@?@@ drastacting fornydations bi t ed
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r epl acglmeose. dlbweacting tidsal msuyhs aod irttéededuensuré ¢heg basiccsuppiy ofdasalime,
human i nsul.i and al sq | osition, and thereby the activity
profil %SF(%‘@E)d Grrﬁghte)?’l‘" PU @@ﬂ%towoﬂyqem'?uenced Thr ough

conbi nati on of dlfferent insulin products it is 15possible to obtain any
of a very wide variety of activity profiles and to bring about very
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Lant Usacid® THe arma:ﬁétae@ﬁﬁ@bdiwgﬁth%ﬁ dasthfidebriddesy | hduisl &éﬁéfé@ioh§ haQkect ed
in the formof a clear, acidic solution, 20and owng to its dissolution
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i nsul |m$a|¢'bg$_ |ts flat serumprofile and the associated reduction in the
ri sk of night hypoglycem as (Schubert-Zsilavecz et al., 2:125-130 (2001)).
2995The specific preparation of insulin glargine that |eads to the

prol onlglgg‘ rﬂjﬂééﬁ)gg % 9hnaf ys% Ha?ur%?\? %E{Jﬁfngéﬁ%ﬁl% Aafile ﬁuﬁ]%h%élﬂﬂ gpth an

aci di I'ns are group ch can ower bl'ood gl ucose

concerﬂmatal mmlméiﬁmlﬁxb m&mw@ma@mmttcﬁlan Ieastrbhérndturaﬂ? otb@ringaginee of
GLP-1(7- i6é é 6 ke et 268, 19650-55). Exendi n-3 and
exendl"i‘\c' 31 e Y rﬁmm%%l%anﬁ’%@wqﬂd&ﬁlo'ﬂs&wﬂgm@&@Eﬁaéhon%ami@o aci nar

cells [ b rs
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20  The amino acids in question may also be amino acids which do not occur naturally.

Insulin derivatives are derivatives of naturally occurring insulin or of an insulin analog
which are obtained by chemical modification. The chemical modification may consist,
for example, in the addition of one or more defined ‘chemical groups onto one or

25 more amino acids. Generally speaking, the activity of insulin derivatives and insulin

analogs is somewhat altered as compared with human insulin.

Insulin analogs with an accelerated onset of action are described in EP 0 214 826,
EP 0 375 437, and EP 0 678 522. EP 0 124 826 relates, among other things, to

30 replacements of B27 and B28. EP 0 678 522 describes insulin analogs which have
different amino acids in position B29, preferably proline, but not glutamic acid. EP 0
375 437 encompasses insulin analogs with Eysihe or arginine at B28, which may

optionally also be modified at B3 and/or A21.



6 contrast to exendin-4, effects an increase in the release of anylase in

Q@ ucagW POEHosBRR dc 1 (GLp 1) is an endocrine nor moRE AR ERTRRRIAES 1 ne

5insulin response follow ng oral intake of glucose or fat. In general,
~G&.P-1 | owers gl ucagon concentrations, 2sl ows gastric enptying, stinulates
-(pro)insulin synthesis, enhances sensitivity to insulin, and stinulates

i nsul i Bsi nt . gl i d. Chem
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Lopez- RetiBiedtons bpmodifi29i8h dindparagins auB3 e 8t 1dast BUORReCaido has 37
am no acid residues (Heinrich et al., Endocrinol. 115:2176 (1984),

Ut t entafdd aépoaltlonSd\SdAﬂ5Eﬁa§c9ﬂ%‘l Met abol (1985) 61:472). Active
fragments of GLP-1 include G.P-1 (7-36) and GLP-1(7-37). Exendi n- 3,
exendi n-4 and exendi n agoni sts have been proposed for treating di abetes
15mel 1\Wius20a2p0 rdeseribes tsip emalogzeimvehicty gt ieadtuoh@gngaehmobmrpnsiitldrtsy and

gastric enptying (US 5, 86 and W)98/ 05351 Exendi n an gs can be
char ac@@ﬁg@iﬁ B?e'éfﬁm%(’%gpﬂ%%f’f?[ﬁ'mﬂﬁs aﬂa}w"@?twq’fag to ﬁcati on of

the n ihn 20 WO
007 07407100 i sy R RUER iregt /5 o BB BB A AR R BT e B 0010

i s desanalbgsidescri®@din/ERFRSBG 388.188VE0010 has t he sequence:

ﬂI%BPr o36exendi n-4(1-39)-Lys6-NH2. This substance is published as SEQ ID

93 in WO 01/ 04156:

B G E-fhd cgm?héc% S%a%ﬂ%t% Mr@péaﬁoﬁs ¥f RatlurzEw oceulng fsbiis rfinsaiir G A- P- PS
- K- K- K- K- K- K- NH2( Exendin-4 (39°AS) has the sequence: 7

Exendinepfdesent m‘f@eq moagl(ruof tBeorlSLdlndmg bevine, @geiney homapdosylin)

H Hi s- Se Thr - Phe- Th - Al a-
Val - a4t (60 el StEpSGon. pad e EBRUNE deorreb foRscAad il 1 o oy
0- Pro- aﬁﬁfonirrﬁ‘éiﬂesﬁﬂubﬁcw Tﬁbu%n%ohﬁ]ﬁéﬂdrh@f GFareRi afsulin products it is

HAEGT-F-T-S-D-V-S5-S-Y-L-E- A-A-K-E-F-1-A-WL-V-K-G R-NH2 lO(SEQ | D

Nd>5 4)pqasnblg taabian apy 0bA Ve V\G@%é’éﬁetYQf\ﬁ@ﬁt/'ﬂbﬂmﬂBS ¢ knbeng ABOYL abi 1 ity

I n. More
partl ‘qurg %@Eﬁﬂsﬁgﬁc%@@gé{j%u@g[ 9a[ﬁ‘erge%g Ph\%@%% ?%bo ove physi cal
and chegwaddys aﬂkﬁ@rﬂhb)preid‘érdmn&)ffmoltﬂlﬂecﬁ irasulind ios this kiviol. é‘htaylnﬁclr&délimﬂd by
f or mul atl ng the G P-1 agonist and the insulin wth nethionine.

F ound QR BrERIAAT M B3AbREoE2) A Do LGB B PREDgeds -
s | et pEABtorE RZIR Qb Ao TR, B B etie, 2R Solal. 1\ S or
t R6se arahpeirig odtssdissolution properties is precipltated in the phyS|oIog|caI pH range of
the subcutaneous tissue, as a stable hexamer association. insulin glargine is injected
once a day and is notable in comparison with other long-active insulins for its flat
serum profile and the associated reduction in the risk of night hypoglycemias
(Schubert-Zsilavecz et al., 2:125-130 (2001)).
25
The specific preparation of insulin glargine that ieads fo the prolonged duration of

action is characterized by a clear solution with an acidic pH.

Exendins are a group of peptides which can lower blood glucose concentrations.

30 Exendins have a certain similarity to the sequence of GLP-1(7-36) (563%, Goke et ai.
J. Biol Chem 268, 19650-55). Exendin-3 and exendin-4 stimulate an increase in
cellular cAMP production in the acinar cells of the guinea pig pancreas by interacting

with exendin receptors (Raufman, 1996, Reg. Peptides 61:1-18). Exendin-3, in



20 The stability of pharmaceutically active pol ypeptides can be inpaired

by va W?OWIﬁF 68§m3 These include pH, tenperature, EWEPZOWG?QSD

- effects of cerfarn constituents. 25 In connection with the present
invention, it was found that a range f cust omary constltuents of insulin
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for mul heG ql Add a GLP-1 agoni st. These are, for
ex arrpl(gtthg%%{]%ga% po @@Q?%‘%gg%m c\Ejbsor bat e 80, pol oxanmer 188,

benzal koni um chl ori de, and 30 |ysine. The conpositions according to the
prese i nventjon are t e ref rably free of these con uents.
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t her eo I'n or/and a pharnmacol ogically toler abl e salt thereof,
and apucagal toncentrationstslows g@ﬁammanﬂn@;@tinwla@@éptcamsell"@ﬁw%ﬁeém
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accor di1ag4}, Uttdrehalr 1) nU GlimvEndoringl Métabel (@B83p6 $14r7'12310‘tc&wbs‘ragmemtsa1f
pol yol s and partial and fatty acid esters and ethers of polyhydric

al cohdBsPslitsluge hBst(H80haRd &ldr-18fid7dorbit ol . The conpositi ons

according to the present invention are nore particularly free of parti al
and fatty acid esters and ethers of glycerol and sorbitol selected from

the grExendiods le&éndlg—méndspaa(]d)'n agomsts (have Hden) groposdl fgr téedting diabetes
Furt her nore, e conpositions according.to the present

Cr enop horlg\hs) g ﬁl
203Pnv enell ﬁ?‘épﬁ%{e@t'ﬁﬁﬂypé[ﬂ ¥rg)Ias DY FedHCipg BsiTe WaMEY A0 9356 t he gr oup
consi sérhggﬂqﬁe @gl@{@@_@%}ggﬂg Wouehs3spol yethyl ene glycol's, pol oxaners,

Pl uroni ¢ ronl CS. re particularly, the conposition accor di ng to the
present invention is free of at |east one substance selected fromthe

t f b b
par | clrandiy aneeR aEeR FRTa e o) A Tboe e RrHEEAE Rbiorc ofRia
subst %ﬁ(?dtioﬁ dRE nalVE bRERMIhYA Eé@@endﬁ ehys@hdit snalsys arageséiiecevanyl e,
pol ysor bat e 20. More parti cul ara% t he conposition according to the

pi28s entVQ AP0 WS gﬂafsﬁ?gmanle;O 89/257€8;, preferably free, of
pol ysorbate 80. 9 Mre particularly, the conposition according to the
present invention is substantially free, preferably free, of benzal koni um

chl or i gglid-pNaEE spathebisWfAVEO0 this destpibedtin GHOLCco4 the4 1t AVEDS1priesent
invention 1s substantially

the sequence; desProsGexendin-4(1-39)-Ly56—NH2. This substance is published as

SEQ ID NO:93 in WO 01/04156:

25
H-G-E-G-T-F-T-S-D-L-S-K-Q-M-E-E-E-A-V-R-L-F-l-E-W-L-K-N-G-G-P-5-5-G-A-P-P-
S-K-K-K-K-K-K-NHz (SEQ ID NO:1)

Exendin-4 {39 AS) has the sequence:

30
H-G-E-G-T-F-T-S-D-L-S-K-Q-M-E-E-E-A-V-R-L-F-I-E-W-L-K-N-G-G-P-$-S-G-A-P-P-
P-S-NH; (SEQ ID NO:2)



free, preferably free, of histidine. Mire particularly, the conposition

accor dj esent invention is substantially fr fer free,
-of EDTW,@nigﬁgmﬁrot%?cul arly sodi um EDTA. 10 More parti ﬁﬁgtﬁ%foﬁ@gﬁso
conposition according to the present invention is substantially free,

- preferably free, of histidine and sodi’lum EDTA. The conposition according
to t heExpddiant hasihamse@iencen(Je BigGhame 26701 99 B1025740)st ances whi ch are
customarily used to buffer the pH (buffer substances). Exanples of such
buf fer substances are acetate, citrate, and phosphate. More particul arly,
the cohipldisi$emAspGIpTHHRhd-Th-Serispsiesti-Sery §8GIAIMEBE - BHGIS A I8V O
nore sybs an%ensﬁ ﬁ/nich are customari lP/ used to buffer the pH in an anount
whi ch PE-5ERTNG-HenGlurigp-Latkkys-&sndaly-Clydore Ser-sar-Gly-AlaEraiiroPragder-st
or /sand e insulin. The 20 corrp(@' [ cgprding to the present invention
car?co'r\lrpﬂrai se one or nore buffer su(%sI ;N'\(g'egf for exanple, each in an anount
of upto 1 ng/m, upto 0.5 ng/m, up to 0.1 ng/m, up to 0.05 ng/m, up
to 0.0 or up to 0.01 ng/m . The conposition according to the

pr esené"gigﬁ?iﬂ&%s‘égﬁ‘\eqcﬁew se be substantially free of buffer substances.
Preferably, the conposition according to the present invention is free of
25 buffer substances. The conposition according to the present invention
can cohptEse-hdel &-0-ViS-¥xlatpGeQ-A-M-KrE-drbAW-loV-KEGHRNH g/ m , up to
0.,@ ng/m, up to 0.1 nmg/m, up #&ngg%érg/m up to a02 ng/m, or up to
0.01 ng/ M. These anounts are, ( 1@, 30sufficient as a counterion
for the G.P-1 agonist. Likew se, the conposition according to the present

invention can be substantially free of acetate. Preferably, the
conposit is amohiesbptihegpresenhiavenienrta incraase therstabilityrafdiquid facmutatiens 10 The

cxampreSrhBsifa SEER Wabghibt Snd a8 . WIGH edley T8y df fan ieftotshe g/ ri
up to ffre8éntiplemtionio irpréve phiysical an@bhé&lﬁ_idépirﬁe@'it%/nﬂ/émavér RRAR REPIY S

ar%, for exanple, sufficient as a counterion for the GP-1 agonist.

LiTewi QRiect ip @chigvge Hyifpanulativerthe fol-Btl aaanistanastbetinsulinewith oretbienirse
substantially free of citrate. Preferably, the conposition according to
the present invention is free of citrate. The conposition according to the

pr esent ma\femd ﬂmt&mthkm}Wﬁ_ issablphto smdrehise ;Hrﬁastoﬁa’gﬁTﬂlagiligi Bf %I&oﬁ}ﬁﬁéﬂbnﬁ up
to 1 up t ) o, up t .1 ng , up to 0.05 10 ny , up to
0.02 F%m'?s'%xﬁ’alétﬁga @g%swth as %N%&?@rﬁﬂﬂﬁ% iN§uUn sush asdasyine,

suf i ISRfin@ Mt 8bLON 5i | s -
corrpo(s\s%tfe%n according to tﬁggg?%ﬂ;gﬁwﬁ&gﬁ??%%ﬁggﬁhtée%'%&cﬁﬁ?%%{@éﬁ'I y free
oB0phosphate. Preferably, the conposition according to the present

i nventi.on jis.free of phosphate. 15 The armaceuti cal conposition of the
presenthei g@ﬁﬂh gﬁpr&%m%}?ﬁ’\yﬁcélﬁy active F&‘;]BPQ% i & EHPa'ﬁ‘quBKNaﬁ@'iJ%i c pH
range rhéctir@éms abhysd mcluide ﬁﬁﬂ%ﬁéraﬁ]ﬁe}ﬁ&t?and?fﬁegeﬁ'ctgogceﬂéian 3.5-5. A
physi ol ogical pHis preferably in the range of pH 2% .5, nore preferably
pH 4. GongtiRients.even nore preferably pH 6.0 to 8.5. Especially preferred is

a pH of approximately 4.5. For pH adjustnment, physiologically safe dilute
acids 20(typically HCl) and alkalis (typically NaOH) are suitable.

25  In connection with the present invention, it was found that a range of customary
constituents of insulin formulations or of formulations of GLP-1 agonists are
disadvantageous for the chemical or/and physical integrity and the storage stability of
formulations which comprise an insulin and a GLP-1 agonist. These are, for example,
acetate, polysorbate 20, polysorbate 80, poloxamer 188, benzalkonium chloride, and

30 lysine. The compasitions according to the present invention are therefore preferably

free of these constituents.



The conposition according to t he present invention can conprise a Sui tabl e

Benzyi Wal 2BRYOBLRE or b hyar oxybenzoat o esters. m o BSOIEPSURpBeZpBla.
However, a 25 preservative can also be omtted. The conposition accor d| ng

‘to the_present invention can corrpri_seszi nc ions. The concentration of the
- zi nc i Omsprasept wiventibh pecordingly psoddes fasra ligyid) composit2nrmgprmprisimg ee

o Sl b b0 TNTE BB SR A AR Sl B s ¥

Fur t hesHEMrRicoldifcAATBIRPAIE GAtRRERIOH] A1, IoptibASIID @ Sk ohBvent i on can
conprise suitable isotonicity agents. Sui t abl € 'i sot oni ci ty agents are, for

ex anpl rthargrajc@éh@atlly acceptable eysiplentawherin thavegnpesitiongamprises gl ucose,

§¢"§‘1’Mﬁ% magnesi um conpounds such as CaCl 2 etc. The concentrations
of gI Jg‘ ‘extrose, |lactose, sorbitol, mannitol, and glucose are

customarily in the range of 100-250 mM Nad in a concentration of up
to 150 MM d ycerol wpreferred More particul arIY 85%5 gl ycerol at
20.0 rB}erpomeong@necpe Nyt theopfgss Pt inYRNbR Brederayly eomRESET Bisthipnine

ot ar 4 Chet BptienoRlo AR 5 o/t 120 L, VP praltist Bin 3R arfoullt Fon i «

free ahnginrgsfeoradldmgrmeso 5Wg&nbae$penldll@r¢l¢ferahlg mrarmmaonmmf 38 nngfhﬂ_nded

for. parepter.al istration osr n accqrdi to the pr esent

i 1fent %W'?@"%ﬂ%ﬁ@rﬁﬁPW&ﬁ”rbﬁB%? d+'é9 '!'P'a'ﬁe 'rrrgr PPER&ARMIE) f or
subcut,aReo R "cﬁ?) sent
[ nventr on’ | s sur tgﬁW?(s)rMPF'ﬁ? gﬁorrr%]%f{o(ﬁ{cr{%fﬂhﬁ éé'géroﬁﬁcu c{h‘%&é{rﬁ

f or nullze used.according to the present invention has, after storage for 1
nonth, 2 nonths, 4 nonths, or 6 nonths at a tenperature of +5C or 25C, an
activity of at least 80% at |east 90% at |east 95% or at |east 98% of

the aafibid partidhlabihetha! &rhpéitidn %é&@imd 10 ﬂqqureger&qmerﬂrbw i Grtldl G,
"activity" can nmean the activity of insulin which 1s used in the

f dBnul suriastards.coroi argpml(mlsrmq)peeehanri rfaiianarndrestwstamo@hetsrofdmlmmmn ng

t he actlvrt of, Ln I|n re K on skilled in th 251 n the
or esoriedlidly sfieh pETbSafbGeshT Hha 3T BadbnstRs AReh g i el ve
GQP-1 ;ﬁr@géhtshveyrt’trdﬁraﬂe&nus@gartmutdm frey Bﬂﬂ)@rﬁthpéhcﬁfa}@réhrdl@sfé?s tah@ dresent

i nvention. Methods for determning the activity of a G.P-1 agoni st are

Known dfQyieehSIrffNsSiitbl $slebfadtfismahé gradVes sifHd d)iCS'ﬂ)érF(E wb@r‘?@f ormul ation
accordi ng to the present | nventl on exhl bits chem cal Integrity after

stor aq‘ﬁ}%r eBéJ% ﬁ'{ hef‘ BPé‘tth coft] oglt@“@te[&or@g% 3 pi pfe%ﬁ rity

means ar't1cul af ter ora ture 25C,
02040(1“:1vém;drmmrhate pasmculmplwlfmofapolyelasﬁeléiﬁéﬁ fratn iheagrbuBQ%nsstmg @ﬁst 95%
or at 2 | east f t he ctlveln?redlent ared wth the start of
st oragf@ YRTAP ega .Pahr%}f EﬁBﬁrQbéﬂ WpRics, Tetronics. More

particularly, the composition according to the present lnven‘tton is free of at least one
substance selected from the group consisting of polysorbate, polysorbate and
poloxamer.

25 _
More particularly, the composition according to the present invention is substantially

free, preferably free, of polysorbate, such as, for example, polysorbate 20.

More particularly, the composition according to the present invention is substantially

30 free, preferably free, of polysorbate 80.

More particularly, the composition according to the present invention is substantially

free, preferably free, of poloxamer, such as, for example, poloxamer 188.



Chem cal integrity can nean the chemcal integrity of the G.P-1 agoni st.

GP-1 I gy conprise a nethionine residue (e Il 4.0 n
- AVEOOl@&dggﬁglrﬁs?gg&i ntegrity of the G.P-1 agoni st nea#g?nﬁ%?gt"b%ﬁ%{)
particularly, that oxidation of the nethionine residue is prevented.

Chemical intregrity can |ikew se mean®t he cheni cal integrity of the
~insulin. 10 Preferably, chemcal integrity neans the integrity of the

i nsul i 2 ISk r i gul arl ; k.on

accor dSEE BatERir e, ARABSliny MekOulify it H1E Bestrbpenis BBty .

st or agiged ofreferabitifee, 2f Benkdikondinmehlohige. or 6 nonths. Physical integrity
means, nore particularly, that after storage at a tenperature of +5C, 25C,
or 40C the fornulation conprises at |east 80% at |east 90% at |east 95%
or gat 0 j i i; 0, ' :

ot & agBR palifly, IEcdfipbYBeh 3R BRIR o ETRaER VLAt LR AR

i nt egriréy, praferaelgrirdd) of higtidgra.t y of the GLP-1 agoni st. Likew se, physical
integrity can nean the integrity of the insulin. Physical integrity neans,
nore particularly, that the GLP-1 agonist or/and the insulin does/do not

form ks g i,cal

|t eor O Paralar B Bmpb@liof sERiding k4 e Pl ne @l § bsihiah 0,
GLP- 1 fasemmireterablydrasf, of &b WA, gabre padictiaoim soldeiny ERiPA.consi st i ng of
eéﬁndin-B and anal ogs and derivates thereof, exendin-4 and anal ogs and
derivates thereof, and in 30 which case the GLP-1 agonist is nore

pr ef ermgibly paRiceRrgdtHd &hmpbsitigh %@oﬁﬁ*@t&fﬁegﬂeaénﬁ}«(&@m& B IRYATRIY - 4-

13 Exendi n-3, anal ogs and derivates of exendi n-3, exendin-4, and anal ogs
and ddres.qreterablydresn of histidingname sodiuniEDTAND 01/ 04156, WO 98/ 30231, US
5,424,286, EP application 99 610043.4, and WO 2004/ 005342. These docunents
are incorporated herein by reference. The exendi n-3, exendin-4, and

anal ogph@aempoditibh\eticordihid) & e ﬂmﬁt inveditiom chResmptReWwRNésmean be
synt hesi zed by nmeans of the nethods described therein, after which

no&i f | SStFEEsMvRICE @Are sHalanyardy used do uifer theepH dbuliercbstances00 1oh-( SEQ | D
o 1) e : (
tiogr beESBIRST SubiputePslbbiahood Bfe BEERE. Thiass s BbehsT iRk, o' @

i dent i maaticalbripodietdopmsositicty ?c&ﬁdu?memé-pgésémdmeﬁﬁiehcﬁame‘brhﬁriﬁ oRe oof the
39 positions (94% identical to the exendin-3 sequence at positjons 48-86.
Wth rioPEs EHQéa'E“ég% Wg'cbéfﬁéﬁ@é%",ﬂaa'ydﬁeé’o‘ﬁ byfier thgipHn@neamppntwhichdadi | y

conver : itJ S ifi - i i | oyl
SO e B S i T A S LR
s @fuenmespodiorhaatagingtodhaqrosentdsvertiexeardcomprise baadrenemediuffet cont ai n

A o SHSE e A R LA AECMFD ShOP ded PO/, URLR ASHIRIMULENRY (0) 14

in exendimgAniadg 16 DOTRIGNAE RPN 0102RAGMI 8PGp k0 DIEREIMAL The ddnfSMitish
single positions can be substituted (e.g. Met(0)14, Trp(02)25, 1s0Asp28,
Asp28 Froesdingio dxe paisent invetition candikewissobe ishbstpotially fvees of buffer exendi n- 3) ,
in whic ase upnat ur.al .am no aci.ds such .as 0 t hi oni ne sul f gxi de
or mocHEsTR @S BT H. BF eyt B bp tbh Phes R uNRph s Belst 15
agpar tlifferdubstpepart ate) can al so be used. Unnatural am no acids can be
readily inserted, in the formof corresponding am no acid building bl ocks,
into the sequence.

The composition according to the present invention can comprise acetate, for
example, in an amount of up to 1 mg/ml, up to 0.5 mg/ml, up to 0.1 mg/ml, up to 0.05
mg/ml, up to 0.02 mg/ml, or up to 0.01 mg/ml. These amounts are, for example,

30 sufficient as a counterion for the GLP-1 agonist. Likewise, the composition according
to the present invention can be substantially free of acetate. Preferably, the

composition according to the present invention is free of acetate.



25 Furthernore, the C-termnus or/and the N-term nus can be nodified, for

I t I h -(L
ey fro By st o seaence such e “(Lve)-. - Bk
-(Lys)5-, -(Lys)6- , -Asn-(Qdu)5- aregﬁref erred. The carboxyl group at the

Gterminus is preferably nodified toah am de group (- NH2). Optionally,
- nodi f i The compositioheacCotdingrite the plre/sanﬂlrwrentlhecantcemﬁrises:it'ratecﬁmri ed 14

Ph t L1y tol t b f th

i cer Sutpp; i aRaEREBL A deh Rl uPio T AR fit ot BolilubRE0 T he

pr eseng/mV epttb @2 MFniBiliRe 0108 rﬁg/rﬁlh%%é?%mdlﬁﬁé bie, o &kaRpr, sal ts of
peptides is known to a person skilled in the art Apreferred

phar nesidficieobas ¢ covntariom fer the GLPs1 ggenist d.ikewipaethe fampegjtion eccorsling

Gept vApand sFesentsR Can o HLPHBBRIE B8 oF iodle BrEBTBYaNE T her cor
A furtctmnpmuﬂé@abwdmg%okh@gﬁ@smt meemmraisafkewomnrg@eendl n-4 selected from
the group 10consisting of: H desPro36-exendin 4-Lys6-NH2,

H des(Pro36, 37) - exendi n- 4- Lys4- NH2 H des(Pro36, 37) - exendi n 4 Lys5-NF2 and
h t GLP 1
Cgoni o SoITRBEEn Bl o E bipshFlriBhtidy ofn oot sHoSpRRIE dor" 0 ot
desEr oegéﬁ{m;slpzm azxarrdium;éf Oﬂigg)mgﬂﬂﬁﬁpgaﬂ.gg@aﬂlaﬂ:] x@ndhoidl, (18905

P; ?;gg%r%ttu%d?]p ggﬁg'%,%-]e l&(ﬁ@pﬂ (rnél‘?'ql) gg?se amounts are, for example,

des Pr D p2
desPr SS;LFGPFTr & Zga%ghuﬁgﬁ@p@}‘ﬁﬂggn Pt %1% ?%l lglyewme the composition according
desPr d8a@h&irrésyridivaniion) @ e paiBjtantalty med of ph@§Hhate. Preferably, the

desPro36[ Met.(0) 14Tr p( 02 , | S0Asp28] exendi n-4( 1-39 nd pharmacol ogi cal |y
25 of GLABPESIIGN AECITANGH MR AraseNidR VPN oz Qi adsolgn ot 1o an_ anal og
of exendin-4 selected froma group as described in the previous paragraph,

wherein the peptide -Lys6-NH2 is attached to the C-termini of the anal ogs
ofl 5ex el pharmaceutical composition of the present invention can have an acidic or

physiological pH. An acidic pH range is preferably in the range of pH 1-6.8, pH 3.5~
6.8, or pH 3.5-5. A physiological pH is preferably in the range of pH 2.5-8.5, more
preferably pH 4.0 to 8.5, even more preferably pH 6.0 to 8.5. Especially preferred is a
pH of approximately 4.5. For pH adjustment, physiclogically safe dilute acids

20  (typically HCI) and alkalis (typically NaOH) are suitable.

The composition according to the present invention can comprise a suitable
preservative. Suitable preservatives are, for example, phenol, m-cresol, benzyl
alcohol, and/or p-hydroxybenzoate esters. m-Cresol is preferred. However, a

25  preservative can also be omitted.

The composition according to the present invention can comprise zinc ions. The
concentration of the zinc ions is preferably in the range from 1 pg/mi to 2 mg/m,
more preferably in the range from 5 ug to 200 ug zinc/mi, more particularly at a

30  maximum of 0.06 mg/ml, especially preferably at 0.06 mg/mi.

Furthermore, the compaosition according to the present invention can comprise

suitable isotonicity agents. Suitable isotonicity agents are, for example, glycerol,



15 A further preferred GLP-1 agonist is an anal og of exendin-4 sel ected

fromt i sting of:
:I—I—(Lys?g)g@gg’tb(%@?;sp%] exendi n- 4( 1- 39) - Lys6-NH2, 5 PCT/EP2010/067250

desAsp28Pr 036, Pro37, Pro38exendi n-4( 1- 39) - NH2,
H—(Lys)6 desPr 036, Pr 037, Pro38[ Asp28] ekkndi n- 4( 1- 39) - NH2,
- H Asn- fextisss lagiese 3orpital 3mannials g[usggesme%mlmum(dr rBaYRAtIEN

e Ly pampedids SR S5 56 T Sarfcahiaibnt 2f Sbasitl dgpesoseniastossy
(Ly<Jeblek B ﬁf’%@%%%ﬁ’@%@ REbG a0 Sage o] 180 T Nellipos

Pr 036, Rcordemratitl d ud £21 26 haveaticardt(d pASbmbb2m 59
(Lys)6 desPr 036, Pr%? Pr 038[Trg)(05)26p Asp58} exonarmCHaly. 85K,

n- glgrerpbatid Organiie eraferieda8] Tr p( 02) 26, Asp28] exendi n- 4( 1- 39) - NH2, 15
desPr 036, Pro37, Pro38[ Tr p(02) 25, Asp28] exendi n-4( 1- 39) - (Lys) 6- NH2,
H (Lys) 6- desPr o036, Pro37, Pro38[ Trp(02) 26, Asp28] exendi n- 4( 1- 39) - (Lys)6 NH2,

H Asn-Ti@ uﬁ;ﬁrpd:éﬁBhQa’iﬁ;oRﬂ@@fo Hﬁeaan%[sshp(r&éhﬁéneaﬁ2@ﬂt@éraftﬂhﬁh£mr@%} (Lys)6-N
H2, H-%@/s)G despPr 036[|NEt 0) 14, Asp28] exend in-4(1-39)-Lys6-N H2

desMet 3471 YESASHOB 853 féew KbTetarddhe axlease of 4t @aggpnwmsuhaoPreferably,

H (Ly %@?Fq@% 8‘4% ) 14, Asp28l exendi n-4(1- 39) - NH2,
H-Asnst}-'% es @‘7:%% pﬁgt(O) 14, Asp28] exendi n-4(1-39)-NH2,
dd$Pr 036, Pr 037, Pro38] I\/Et(O) 14, Asp28] exendi n- 4(1-39) - (Lys) 6- NH2,

H (L 6- desPro Pr.o37, Pro3 14, 28] exendi n-4(1-39)-L 56 NH2,
H-,(As% P %ﬁ@ag\ﬂy g@WTB@?Sl ﬁé‘fq 95)1 ] Reeyeral admmlstrat;on

exendldb-rﬂﬁésﬁc% é;édn?l n_4%%_p§%$§®ége¥rﬁ lgﬁﬁgfe?gﬁg%tiﬁ%b‘fe

Trp(02) 25, Asp28] exen
desAerZ&ﬂD@ﬁﬁQrPrmafE mezﬁe‘mplwfo( Sybdytamep(d R)j@diorx dutepatidu &9), tNL2,

#;{8) e {5‘%3?@%%%@%8%@9 tl'g\ﬁ)zﬁwfable for injection once a day.

H44sn- (A u)6 desPr o036, Pro37, Pro38[ Met (0) 14, As_p28] exendi n-4(1-39)- NH2 5
desPr 036, Pro37, Pro38] I\/bt(O? 14, Trp(02) 25, Asp28| exend in-4(1-39)-(Lys)6-N
H2, prl\ﬂo;ﬁ @?zﬁlgpkamly thefepgu ahpp(ag:zprdlsg]to the present invention has, after

i%%%@ﬁ %ggfg 3@%@&3%%@%%%%3%%5?’03 ‘i%’(‘%?ﬁ%@?ﬁ%ﬂ%ﬁﬁ 19 1- 39) -

(Lys) @289 aarsttivhpofBERRSTBOW, Y idaet 008 8 st b5 % e Mast @gbj Bﬁmese the
GP-1 a%onl st can be selected fromthe group consisting of GLP-1 and

anal oty atithe staftef stgragep- 1. A further preferred GLP-1 agonist is
sehected fromthe group consisting of

Arg34, Lys26( NE(y- gl ut anyl ( Na- hexadecanoyl ))) G.P-1(7-37) [liraglutide] and
a pharmil® poggerd labpli¢atlosy, sddtivitgatan hiwretle ddivity of the insulin which is used

in the formulation according to the present invention. Methods for determining the

activity of insulin are known to a person skilled in the art.

25  Inthe present application, "activity" can likewise mean the activity of the GLP-1
agonist which is used in the formulation according to the present invention. Methods
for determining the activity of a GLP-1 agonist are known to a person skilled in the
art.

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

or 40°C the formuiation comprises at least 80%, at least 90%, at least 95%, or at



A further preferred G.P-1 agonist is AVE0O010. AVEOO010 has the sequence
desPr [y -39)-Lys6-NH2 (SEQ ID NO 1). Likewy

-~ phar maco @%gﬁs@% ol erabl e salts of AVEO010 are pref ?ﬁ@EP%W@Pl
agoni st, for exanple AVE0010, is nore particularly used in an anount
ranging from0.01 ng/m to 0.5 ng/m 0.05 ng/m to 1.5 nmy/m. In the
- pr esen€aghpdYeceftthe mctiveringredient.iaesupared vétivithesisg of stwagenhnya unnodi fi ed

i nsul i : [ j | jnsulin derivatives, and insulin

met abo%éggﬁt'#&}%fgﬂg%%&ﬁ%g%g%%@or ding to the present invention
conpri se one or nore independently selected fromthe group consisting of
i nsulins (e.?u, unnodi fied insulins), insulin analogs, insulin

der i va¢howical iptagrityan meaathe shpmical infegrivaf the & agewtistn@lPohs

there : l.east I: ' ' I | ected from
L hS =Ckqonidd g ool 85 mEohFR YRR BT 4 BSRERYGH A5 T °c.

et aboChémicl irdegiity, of iee GLFS-1i aggiristrheans) ahogspartieulanptthuesxidatich of

met abgt}_li tes thereof, and human ic{1sul i ns, anal ogs, derivatives, and

met abolerBEiIpe fesigie fspreyepted-ne at | east one insulin is 5independent!y
sel ected from human i nsulins, anal ogs, derivatives, and netabolites
thereof. Furthernore, an insulin according to the present invention nay be
sel ect@hdemical intrefgibe oae likewistrroean tine chémashl intsgrity nd therseliparti cul arly
fr,am bovi ne insulins, 10porcine insulins, and human insulins. The at | east
or1 insulin may independently be selected fromthe group consisting of

bovi nepiefieibly) eheRREAifiEgHyHEhAS theHleity®R aHLIfandhe G4 er abl v,
the at |east 'one insulin’is independentTy selecte rom human i nsulins. An
i nsul iagaigtor ding to 15 the present invention nmay be sel ected from

unnodi fied insulins, nore particularly from bovine insulins, porcine
insulins, and human insulins. Insulin derivatives according to the present
i nventiere patictrirlyy #ie foamuRition dbtowdinb Iy tRE prisehDBiveAsh bﬂhi%ﬂg/p‘ﬂgsi%al
insulin anal og, which are obtained by chem cal 20nodification. The

cHeni dalegrbuafiecserage iosy roent, £ months, dxaapths, of & morghaddysical of one or

whi o EHegPEmfeBRE, e BaRidERart) araitfertioBl an AT MBS 06 63 28670 408"
504, WD APOBEFbrmEdEtidn Gorfilisk8 At least 300206 AGIVFR, sarastoParbr & 25 the

corrpoaﬁibgi 0928? %3%% ding to the present invention. The docunents EP 0 214
826, EPAY %Yk ol the apiveyingrenient compared yathdbe stabobsionagin aEP- A 0 368
187, angh 2f - | herein by reference. One preferred
insulin 5’%"%8@@?%‘?%%5&&5@3%% %’?@gent invention may be selected from 30
t B8 group consisting of dy(A21)-Arg(B31)-Arg(B32) human insulin (insulin

gl argine) . B3) - A u(B29). human . nsylin. sB28pr0_ B29 hupman insulin
(i nsu|'?‘?))ﬁ'if’§ﬁ%§?f")¥§%‘ ﬁnﬁﬂ%ﬂgggﬂéﬂ?fﬂhe&H{J’s:ﬁlqg?”ﬂpgk?‘)"lsehﬁhﬂﬁcalnsuI inin
whi ch infeRkity'ear hPSthbiifiegRRBoNRe 'H@@m.w% L itP ey, mhrs,  Leu, Val
or Alalt ae‘%d SC\,here Lys il’ll pgsiti on B|29 may efc‘a&%‘ﬁé‘&ﬁ?h ’
particularly, that the GLP-1 agonist or/and the insulin does/do not form aggregates,
such as, for example, fibrils.
25

Preferably, physical integrity means the integrity of the insuiin and the GLP-1 agonist.

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

30  which case the GLP-1 agonist is more preferably selected from the group consisting
of AVE0010 and exendin-4.



substituted by Pro; Al aB26 human insulin; des(828-B30) human insulin;
des(B2 i lin or B29Lys(c-tetradecanoyl), des i lin

- (i nsul O%ﬁ&gl%b,ﬁgNEBZQ-tetradecanoyl des(B30) humn%ﬁ%qﬁﬂ)éﬁ%ﬁ
NEB29- ( Na- (HOOC( CH2) i 4C0) -y- G u) desB30 human insulin, Lys529(NE

l'ithochol yl -y-d u)-des(B30) human instdin, N29-w 5
- car boxpperdiadk eaalpgs-and defiivataey i exerdioss Bxendiandrandchanalpas aadd

or of or Ve S SF BROAHFAAM baYadR) PENR2 b me IR BB TR R ve
sel ect ER dpplicatidre 991610048 @) sinsitWiy2004/685349 MHdset dydunierts B) human
insulin, B29-N 10pal m tayl -des(B30) human insulin, B29-N-nyristoyl human

i nsul i RcompgaiRdNgrain Ry referanes- iThe @xeRdINE>eeneiN-f sary AnalpgsZEIX 0B29 human
a0y v JerifEads Mo RhbeN s B R eld3 Rirfineiess by mspiset Pees
human methddsndeds?iBetiHddeirgl after ayHicly ngidificatiphg ate spBSRalIyearESd oasul i n,
B29-N- (N-lithochol yl -Y-gl utamyl)-des(B30) human insulin, B29-N (w 15

car boxyhept adecanoyl ) - des(B30) human insulin and

B29- N- DR i [apn t B30
uman | e e B P PR RED TG 15 e intE g B 04 ARG elaml 20)
LysB29% K& IChNENh3) stow a hiyln dedese @B€imilactyaimherseguiences of AVE0010 and
NER29- b t ad | -y-L- tayl am d B30 h i nsul_iLn, d
IS v B R IR B) PO AT 152 ERHBPP S0 B TER Hr AL gl n A
mor e hinghdoy pesifihed {ggtgl/o)% iaehtita t6heé \éﬁéhmﬁ-@%@éﬂdggattﬁbs'itib%spztaesemnh

invention is selec romthe group consisting
A y( AZeferange B3ihe seqeBrep, Apensrn akilkd m theyarBeapreatily asmyedrthensul i n

i |0 - B i | i ' lir t),
S5m0 AU RERE R EE, HLER R e PrHIS pefi REBR (6 buita s s90uense
conposait APRS0HE 6P efemiinid, {\6thef 68&liénddgvent i on contain 60-6000 nnol /i,
preferably 240-3000 nnol/m, of an insulin as defined herein. Depending on

t A& i rAndipgs aeddieryatasrfeanandlin-gorEmdaereiind contain moreqrartiearve
' . i f 1.4: ) 0;: its/n .
The' prngBiietvarhflothald s SR, FalreSnitic. sidlF aniTHo HeidiLcalP b MNP [ G s

descr i dexPrb86 ciics Rro6P) dedAsp a8, desMuEt()14 inRSEhdin-4 AdepeedeRbsyorsdhget ed
from LysB28ProB29 19 human insulin (insulin lyspro), B28 Asp human

| nsul | podiiarasihiaxcaaa). LiksHBysihgleciosite easayBa sd@ﬁﬁafédkge@métr&@gﬂ,n
(insulin detemr), and insulin 8I argine (Ady(A21)-Arg(B31)-Arg(B32) human
i nsul inb(o%y?eﬁ,ctsumd?&, PepRYERR 20 ineséadina phatmeerespsitliny pbetishal e sal t

t hereof Th€ present invention further particularly 5 preferably provides a
~ CQOPOSéidnelin-3% idledtdh bask DARSIURICANIPG! SididsudSss MetdD et nine

(A y(A21)-Arg(B31)-Arg(B32) human insulin) and AVEOO010

(desPr ideren methianing sylfepe e Tp(D) » ) hdfosmylkypteaning)o bognd dsdAsn (-er abl e
salt thereof. These particularly preferred conpositions preferably have an
aci di cagparigte or isogspartaie) eapralsaeba bisgd pUnBairal@nginocacitds can bepeadiby abl y pH

S o e SRR B e R 0 RS 1

25  Furthermore, the C-terminus or/and the N-terminus can be modified, for example, by

an additional sequence such as (Lys)-, -(Lys)o-. ~(Lys)s-, -(LyS)4-, -(Lys)5-, (Lys)g-
-Asn-(Glu)g-, in which case -(Lys)4-, {Lys)s5-, -(Lys)g- , -Asn~(Glu)g- are preferred.

The carboxyl group at the C-terminus is preferably modified to an amide group (-
NH5). Optionally, modification of the C-terminus or/and of the N-terminus is carried

30 out as a further step after completion of synthesis.



(a) desPro36exendi n-4(1-39)-Lys6-NH2, (b) dy(A21)-Arg(B31)-Arg(B32) hunan

i nsul i I chl ori de, (d) mcresol, (e) L-%gi aQni.n f
- gl ycer@‘fq%ﬁ(‘si)o(%?gﬁydrochl oric acid, if adjustnment to P#10?067(25)0
approximately 4.5 is required, 20 (h) NaOH solution, if adjustnent to a pH

~of approximately 4.5 is required, and'4i) water. More particularly, the
- f or mul Bhaonaceidically indenable saltpears batmamvfeaturenirca figithstrsstep aftee

Fence c9fBPisBoR g g BiftbRSis Sbids o yht oncthot FBeidio e Rontt Rurtidhs: sts
of conphé hilfactl of hdrfacdiifica®) tolérable) salttsF gHptigiestlis kRMRR b %rbé;rﬁ(gﬁ her

provi des a conbi nati on of at |east two fornul ati ons according to

pr esenkillef, sthpait. A preferred phaemagegticadly telathble salt imacetateposi ti on and, 30
optd onal ly, at |east one further pharmaceutical conposition are provided,
each conprising the insulin and the G.P-1 agonist. 20 Therefore, the

pr esenThé BLEN igionist & priferablh osletal frern 16 FRsus towsidtirg 6BéxdHbiarnceut i cal
conposition and a second pharmaceutical conposition, and, opti onal |y, at

| east dRI0GS ADH slerivatespi@xendint. audrpbamaeogicalbntoleraple salisgthgreafeast one
insulin and at | east one GP-1 agonist, and containing the at |east one
insulin 5and/or the at |east one GLP-1 agonist in different weight

f ract i Affisrtiher! prefarseed GLPRE agohist isven ghalogfoftdxendivrpd esidotehfrommthiehgronp esent

ﬁg@l icati oq, gptionally, at |east one further pharmaceutical conposition”
ns HESYELIconbi nati on according to the present invention, in 10

additign to t first apd second pharmaceutical conpositions, nmay conprise
at le td%ﬁ’@?@uﬁf(ﬁ@nﬁhng&@m cal conposition. Hence, the conbination
according to t%ﬁ?tf)resent invention may conprise, for exanple, 3, 4, 5, 6,
7, 8, B;dehq:’m?’ r)e,a)qelnarnmqushmﬂb, conpositions according to the present
invention. 15 Preferred conbi nati dns are those which conprise a first and

AP e S R Pt S TS e S A

a third pharmaceutical conposition according to the present invention. 20

15 Afurther preferred GLP-1 agonist is an analog of exendin-4 selected from the group

consisting of:

desPro36[Asp28]exendi_n-4 (1-39),

desProsB[isoAsng]exendEn-4 (1-39),

desPro°P[Met(0) 1% Asp28jexendin-4 (1-39),
20 desProSG[Met(O)14,isoAsp28]exendin—4 (1-39),

desPro36[Trp(02)25,Asp28]exendin-2 (1-39),

desPro36[I'rp(02)25,IsoAsp28]exendin—2- (1-39),
desPr036[Me1t(O)1 4Trp(O;2)25,)ﬂ\sng]exendin-él (1-39),

desPro?’a[Met(O)1 4Trp(02-)25,Isoil\sp28]exendin—4(1 -39) and pharmacologicaliy

25 tolerable salis thereof.

A further preferred GLP-1 agonist is an analog of exendin-4 selected from a group as
described in the previous paragraph, wherein the peptide -Lysg-NH, is attached to

the C-termini of the analogs of exendin-4.



“.invention. L

Li kewi se preferred are conbi nati ons which conprise a first, a second, a
t hi rd, waneopd1/fos8ogd phar maceutical conposition accor dipger/Ep2040/087230nt

i i kewi se preferred are conbi nati ons which conprise a
first, a second, a third, a 25 fourth1 and a fifth pharnaceuti cal
.conposition. The wei ght fractions of q1e at | east one insulin and of the
“at | east one GP-1 agonist nay be selected in the first pharnaceuti cal
CONPOSA fi@ier proferf QLGN P-PBgbARE RMAh 6ARICRITRIGNHIS scRitted ROAT BeUsBdp the
at |east one further pharmaceutical conposition in 30 such a way that the
phar meensistegl ofconposi tions contain different ratios of insulin to GLP-1
agoni st, based on §5e Wti%3 ht fraction. 21 In this case, the first
conpodit(LpigrigsRyont [fisp engin-HEEB9)-byseNihd t he second conposition the
next-greater ratio. Were at | east one further conposition is present, it
may €A dh 2O PR pat Bexanira(1805-RH, T ur t her conposition is present

as well, it may contain the next-greater r&io in turn. The conpositions

may therefare contggn 5 i 0 f bgasulin t - goni st, based on the
ey ght MR P DR rD o e s Ttea - SO 6N second and. wher o
used, further corrposié%ons The %vei g% fraction of one of the two active

i ngr eckleAurs(Glu)glesrub > Peo 3! Fre¥3Asprlexesdin-#(1639)kiHbhe at | east one
G.P-1 agonist, in the first pharmaceutical conposition, the 10 second

phar |86l B B81,Qn28 18F LS t ke, at | east one further

phar m%%ocmprgoméi thgﬁ |@%ng¢;§£@?§?§‘&5&@@| n each case such that

t he predeterm ned sgse gf thég acrz%sve i ngredi ent can be adm ni stered by
adni nidtbys)pglesRiert fed” voramelAsp T Texenidins4(1-38kdys)mMiler at | east one
further conposition. Wth particul ar@i)ﬁref erence, this active ingredient is

the atmmcelgﬁgggpfaagprofﬁﬁhé&mé ]eiémhi@nagf)-_(ﬂmﬁmmgr of the two

active ingredi of 'the at |east one insulin of of“the at |east
one GLP-1 agoni st, 30 the birst ghar maceut | co ition, the second
phar %El'éﬂ;l’%ﬁéqesi%ﬂpo@imm, ﬁﬁﬂ%@@%&zﬁ%%ﬂé@smzast one further
phar maceut i ca& con‘ggsi t%?n i§ pr ef erg |y selected such that the ratios of
i nsul i M-desAZp BiPo agoni Frro %[a'sp(d)é)) lexendin-¢i-39)-NEek,, on, increase from
the first to the second and, where used, further conpositions. Wth

baoni ot CE BT IR e PoneTig: GPRALT IS of B behs 5N ERe o act i ve

ingredients in the 25qpharngceutdgcal conppsityons is determ ned such that
one of -l grlestta cafroconPes| 1 1S 2¢anABR™ dekerdiedt (il ¥Sd¥oa way t hat

the dose of the first_of the two active ingredients that is to be

2d8] 1l adermedOoamd Sl e Rirmn(@, PR GEorant e SDRANBILAM,  hal [s to be
adm ni stered are given in adefined volune. Hence, ‘a har%aceutl cal
conposi,tjon i | eeted3aphj chgcontaing t hegdesired j 3 insulin
to thj_l'zﬂ‘yslgéé‘iet&%ﬂe r -Wéﬁonﬁ?{éﬂn d&%ﬂ’eﬁ%’@@ﬁf’éfﬁ%&@&?ﬁ' 'dosage,
tailored to requirenents, f baoth active in dients for every patient.
In t hd'-l-gﬂm@iu)g-deelﬁtd%br,i?roéa(}rpﬁm%itsmpé@z egéﬁéxqaminﬂ&éﬂ)i(tw)gNHz,
conpositions is sufficient in order to cover the dosages needed in

pr act im%@@é@ b¥MAGIO YIS ABSEERkendih-4(Tol)adch-iaL | ent. a def i ned

dosage ra S tAin erapeutic y rat £onal interval for
each of the twy actsye ingrednont sagThe dose to be adm nistered ought

her ebydasMelQet uABR ™ eFEent iRy Rior hexerdinHds¥adHp.ange for a particul ar
patient, wthout any overdosi ng or underdgsing.

20 H-(Lys)g-desPro>0 Pro 37 Pro38]Met(0)1# Asp?Clexendin-4(1-39)-NHb,
H-Asn-(Glu)s-desProS®,Pro®7 Pro®®[Met(0) 14, Asp?8] exendin-4(1-39)-NH,,,
“desPro®0 Pro37 Pro®8Met(0) 14 Asp?Blexendin-4(1-39)-(Lys)g-NHs,
H-(Lys)G-deslf’ro?’a,Pro37,Pch?’S[Met(O)1 4,Asp28]exendin-4(1 -39)-Lysg-NHo,

H-Asn-(Glu)5-desPro>6 Pro>7 Pro®®[Met(0) 14, Asp?8] exendin-4(1-39)-(Lys)g-NH,



10 Since it is primarily the anpunt of insulin that nust be adapted and

pr eci the individual patient, the concen e of the
- &P- f@gﬁgﬁﬁﬁgﬁbg% a pharmaceutical conposition accg’rﬁt’hg’%a gzﬁpesent
invention that contains a defined ratio of at least one insulin to the at
| east one GLP-1 agonl st to cover a 15& herapeutic range of insulin doses

s 86
Th 1 dtRS R B Ea ‘@ﬁ@g@ sucr@ﬁ:@f 52”6%&’1%3@ B i el s

corres ondlpgg eas 40ne gonist, which is situated

Wi t hi edpf%ngeme Eﬂet(Q)h W{ s}W@n‘i"ﬁrﬂé 3%NHpt out earlier
on above, the ratios of the fi rst second and Wnere used, at | east one
furt hew- (cmgq;ﬁegnr@ﬁ Fro® herg® st 2w dpgirchOsg9)-RuE) t hat
t he ratlos |ncreasefromthef|rst toth cond and wher e used, e at

I h h
dosi r RSl fe HgSeEr 2t ”L%rgs. hgficher asb’st St BN (i ony 1
out si de (ge r al deS| red g sagg range of the G.P-1 agoni st,
thén tdasRTone.Rro ?%’[Met(@) , Trp(e,)8 Aapd Bavepdin-4(o8Y)-(yshs- N4, her

conposition W|th a 259reater ratio of the at least one insulin to the at

| east 1gne,LRickprgdtiFso3T o 38 ot 2§ ;5\28 Mgljt t he
GP-1 ago%%t %s,[ tghe desi’ rencgj ﬁﬁ%utﬁg)n doggé)& As ?%e@(ﬂﬁ% esl (h%)gnge
The rayugs of the first, second, and, where used, at | east one further
conposi tfon of the conbi nati on may further be chosen such that the ranges

of the in dosage CORREeSPO the SII’ dosages of the at

| east %T?@%@ Iejspdesh %r?l SHO bd:)@earg[wﬁgggno-t Qg]%ﬁnﬁﬁ" -8de3Bhot her .
Pr ef er abl t he ranges overl a Over| ap rreans nore particularly that
it is (b&é“’ﬂ"'e ¥l g WCOaQQ'P ‘lOIQrﬂBmc%{ﬁ%@?f‘?ans which, at the desired
dose of the at |east one insulin, each 23 contain an anmount of the at

| d8st one GLP-1 agoni st whi ch lies within the desi red dosage range. For
exampl|GoisE ORAGLPL PBSOAEP ost bbI Gl dn? e GloubtondRifig o difI1%nd east
one insulTh ftor an I d| VI patient to a sel ect fromthe range
f r om Enalogs8and detisates ofIGILFP-ﬂnAaﬁudher pt&ferredr@.ﬁ-n reggdnist do selettes féhid- 1
agoni st with an anount vmﬁ‘* range from 10 to 20 pg (see figure 4).

It is thégroppsensbkiing of An (NE(VBQ[HmefN%mademdyd))))tGLdD-p(P—Qémt
i nvent

ich the ratio igs se ected su that for each desired
dosagell "{t!‘\j(?} ghalp%mﬁ@tb@ﬁ%' yeloferag| ec%ﬁﬁﬁ'@%%%dl ng dosage of the at
| ggst one insulin which lies within the desired range. The ratios of the
first, second, and, where used, at |east one further conposition of the
phar rmﬁté.uthefairefmgedaﬂ'ﬁbB ‘bagohistisA¥00010 WAVEDATO haadles seflugime dosages of
the GLP-1 nist that correspond to the desired dosages of the at | east
15 onelash¥a é) dmhrdeﬂ-GB)}Laa@-ﬂ\IHaz (SQY 16y NO: &), Lievose phaomiaeologiradliser abl y,
the ranges overlap. Overlapping In this context nmeans nore particularly
t hat itolerablpemiis lof AMEDXIE ast preferredst two conpositions which, at the
desired dosage of the at | east one GP-1 agoni st, each contain an anpunt
of the at least one insulin that lies within the desired dosage range. 20
Ppef erpfd LPLDG 6@%@'f8ﬁek%pi%,cAVE@0"?G Fs%bﬂ?pﬂ@ﬁl%ﬂ& UsBY §RBhMEGRL ai ns
not nore than 1 har maceut | cal conpositions as defined above, nore
pr ef erabgingrfeam bl & mgianh e 0. &m/mbaeoﬂﬁangmtnoﬁmlmlthan 3 or 2
pharmaceutical conpositions. 25 The conpositions according to the present
invention may Contain the at |east one GLP-1 agonist in, in each case,
i dent ijf dhe Prestint b@bRedtior tigd terhr &ﬁéulmn%ncﬁﬁfpa%@émbﬁonl?hnhﬂﬂﬁﬁed wo of the
conposi tions according to the present invention nmay contain the at |east
one dlimsulingdufialso |nﬁugn analagénnsalm@erluewﬁs@andmtglntmeta@@m%nT e

25 compaositions according o the present invention comprise one or more independently
selected from the group consisting of insulins (e.g., unmodified insulins), insulin
analogs, insulin derivatives, and insulin metabolites, and any desired combinations

thereof.



301t is preferred for the first, second, and, where used, further

corrpos ontain the at |east one GLP-1 agonl
-.substa 26(13 05@@@% cal weight fraction and the at éT)#@QWQﬁ?%q n
di fferent wei ght fractions. 24 The conpositions accord| ng to the present
i nvention may, however, also contain the at least one insulin in, in each

“case, TBedtieast ose issylingnay indepensently Setsetented from theagnolip, com’susltlagsif t Wo

f th t ven alnthe at
east BOATE ARHS"FnAGEE! dulnb P4t PeRtihes PREUH BORTRIROMSS 11 1 s
especi arhélug@,r@érﬁfatleés farid M@Qatidlitéé theP66I0BAd Hunsan WRANISS, Léﬁn%ibg[ o ur t her
conposition(s) to contain the at |east one insulin in a sub antlally

i dent i @fValePgnand metebelieainerent Piefarably: therat least- onealgenglirsls in different
ccor din
or son UERERAR, sclBet0a it g RLBGH SRERES ellef(F ot anigBelifS: nsul i n

gI ar gi theegrdr oxi mately 3.64 ng (c) zinc chlorideapproximtely 0.06 ng (d)

85% gl ycer ol approxi matel y 20. 0 ng 15 (e) mcresol approximately 2.7 ng (f)
L- nmet hi oni neapproximately 3.0 ng (g) NaOHg.s. pH 4.5 (h) HC, 36%j.s. pH

4.5 ing to the
¢S CPuSSiaS, dnFlout hoSRARG WEREERBRIMGR A B8R N 0 ¢
(c) ziindepéndentlydr@s Luodbed gisptins,anore particularly from bovine insulins,

10 porcine insulins, and human insulins.

The at least one insulin may independently be selected from the group consisting of

bovine insulins, porcine insulins, and human insulins. More preferably, the at least

one insulin is independently selected from human insulins. An insulin according to
15  the present invention may be selécted'from unmodified insulins, more particularly

from bovine insulins, porcine insulins, and human insulins.

Insulin derivatives according to the present invention are derivatives of a naturally
occurring insulin and/or an insulin analog, which are obtained by chemical
20  modification. The chemical modification may consist, for example, in the addition of

one or more defined chemical groups onto one or more amino acids.

Insulin analogs which are described in EP 0 214 826, EP 0 375 437, EP 0 678 522,
EP 0 419 504, WO 92/00321, EP-A 0 368 187, and WO2009/063072 may be part of

25  the compositions according to the present invention. The documents EP 0 214 826,
EP 0375 437, EP 0 678 522, EP 0 419 504, WO 92/00321, EP-A 0 368 187, and
WO 2009/063072 are included herein by reference.

One preferred insulin analog according to the present invention may be selected from
30  the group consisting of Gly(A21)-Arg(B31)-Arg(B32) human insulin (insulin glargine),

Lys(B3)-Giu(B29) human insuiin; Lys®?*Pro®*° human insulin (insulin lyspro), B28 Asp

human insulin (insulin aspart), human insulin in which proline in position B28 has

been substituted by Asp, Lys, Leu, Val or Ala and where Lys in position B29 may be



(e) mcresol (f) L-nethionine (g)NaCH (h)HC, 36%_30(i)|wa})e(r)6

appr oxy I ng approxi mately 3.64 ng approxi mate .
. approx%?@lﬁ“&?%%g approximately 2.7 ng approxi mat é?ﬂ}ﬁ.”@%ﬁ@@%na
4.5 g.s. pH4.5ad 1 nL A third preferred conposition according to the

present invention conprises: (a) AVEOWOapproxi mtely 0.066 my (b)

- i nsul i suleptidutgdry Proy AlaB26 blehan ideuI(rd)de&M@-Bﬁgk)mma(remsukm lrmgﬂz%ﬁx f)

L- net hi_ oni_ne ) (h | . 36% (i 25 approxi nat el .64 ny

eopr oxREB e Gl e eEaanatBno i bes D dhrak sdlia (st agigmin,

appr oxXNFéE?-edtiadbcanbyl dbstB30}hdmandnsulind NsmgﬁN&qu@é{clﬂl%&%y-@m)

preferred conposition accogzgl ng to the present invention co | Ses:
desB30 human insulin, Lys®*(N*lithocholyl-y-Glu)-des(B30) human insulin, N*¥2°-¢-

5  carboxypentadecanoyl-y-L-giutaylamide desB30 human insulin, and N282%_q)-

carboxypentadecanoyl-y-amino-butanoyl des(B30) human insulin.

A preferred insulin derivative according to the present invention may.be selected
from the group consisting of B29-N-myristoyl-des(B30) human insulin, B29-N-

10 palmitoyl-des(B30) human insulin, B29-N-myristoyl human insulin, B29-N-palmitoyl
human insulin, B28-N-myristoyl Lys®**Pro®*® human insulin, B28-N-paimitoyi-
Lys®?*Pro®®® human insulin, B30-N-myristoyl-Thr’2°Lys®*® human insulin, B30-N-
palmitoyl- Thr®**Lys®*® human insulin, B29-N-(N-palmitoyl-Y-glutamyl)-des(830)
human insulin, B29-N-(N-lithocholyl-Y-glutamyl}-des(B30) human insulin, B29-N-(w-

15 carboxyheptadecanoyl)-des(B30) human insulin and B29-N-{w-
carboxyheptadecanoyl) human insulin, N®**-tetradecanoyl des(B30) human insulin,
N2 (N°-(HOOC(CH;)14CO)-y-Giu) des B30 human insulin, LysB2(NE lithocholyl-y-
Glu)-des(B30) human insulin, N®*%-w-carboxypentadecanoyl-y-L-glutaylamide
desB30 human insulin, and NEBEQ-w—carboxypentadecanoyl—v—amino-butanoyl

20  des(B30) human insulin.

A more highly preferred insulin derivative according to the present invention is
selected from the group consisting of Gly(A21)-Arg(B31)-Arg(B32) human insulin,
Lys®?*Pro®?® human insulin (insulin lyspro), B28 Asp human insulin (insulin aspart),

25 B29Lys(e-tetradecanoyl),desB30 human insuiin (insulin detemir).

The compositions according to the present invention contain 60-6000 nmol/mi,
preferably 240-3000 nmol/ml, of an insulin as defined herein. Depending on the
insulin used, a concentration of 240-3000 nmol/ml corresponds approximately to a

30  concentration of 1.4-35 mg/ml or 40-500 units/mil.

The present invention particularly preferably provides a composition as described

herein comprising at least one insulin independently selected from Lys®?®Pro5%
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pr esenomprsas therfoliowingi cosistifwng$: phar maceuti cal conpositions conpri sing
t he conbi nati Oé‘baccordi ng to the present 15 invention are assenbled in
separ ¢ desPks” exeddipd{1hadphyseMHyj,s able to select the conposition
appropriate to the current requirenent and to adm nister an amount in line
wi t h t{hatGly@d)+Aagd31)-AlggBBR} hacwaaridsulin,t o t he present invention
cor&)r I(fC? f%r exanpl e, the conbination according to the present invention
i 1% hd &R |°%d%etl of syringes, glass anpoul es, and/or pens which
cont ai @y ah-ct&@gt one of the conpositions 20according to the present
i nvention, optionally in conbination with the conposition of

(e} L-methionine,

(f) glycerol,
(g) hydrochloric acid, if adjustment to a pH of approximately 4.5 is required,

20  (h) NaOH solution, if adjustment to a pH of approximately 4.5 is required, and

(i) water.

More particularly, the formulation according fo the present invention consists of the
constituents mentioned in (a) to (i). Optionally, m-cresol can be omitted. Hence the

25 formulation according to the present invention then consists of constituents (a) to (c)
and (e) to (i).

The present invention further provides a combination of at least two formulations
according to the preseni invention. In this case, a first and a second composition and,
30 optionally, at least one further pharmaceutical composition are provided, each

comprising the insulin and the GLP-1 agonist.



Lantus(r). Suitable packaging is a syringe or a gl aslsI vess](cal with a
suita rom whi ch individual therapeutica tiye _doses
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adm nistering insulin; such pens conprise a container (e.g. a cartridge)

~which contains a pharmaceuti cal cc_)rrpo@tior_l according to the present
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second contalner is equipped as a reservoir needle. 27 In thé present

i nvent P¥hinsulip apdiat lpast ensdblPcbagerist apfl containiviariheiad feastt cacfinsyin

f orgrul At 4,804 ' CHPEL B2 : 1 ni insulin glycerol, zinc
chlsori eqlag%)'}e\ll\%%nlg??y m(g!_g’gzlafggﬁ[s%fﬂﬂ‘fgﬁ(:gﬁé’veiéhtaﬁ%ﬂow rg(agv?ﬁog%qﬁgl and a
secondwéightrof tisl compaoditiem preferably conprises an insulin, glycerol, zinc
chloride, and mcresol at a pHof 54.5 in water. The first formul ati on nmay

preferably have the follow ng conmposition: (a) . (b) 10(c) (d) (e)
(Lnge Sﬁlﬁgh?ﬁbgggéﬁg%d%?éﬁdgg (;‘g&g(%r?@rlf%aﬁe%@t 6 ﬂfrh%‘? o aL¥GRlg! M cresol
composition” means that the combination according to the present invention, in
10 addition to the first and second pharmaceutical compositions, may comprise at least
one further pharmaceutical composition. Hence, the combination according to the
present invention may comprise, for example, 3, 4, 5, 6, 7, 8, 9, 10 or more

pharmaceutical compositions according to the present invention.

15  Preferred combinations are those which comprise a first and a second

pharmaceutical composition according to the present invention.

Likewise preferred are combinations which comprise a first, a second, and a third
pharmaceutical composition according to the present invention.

20
Likewise preferred are combinations which comprise a first, a second, a third, and a

fourth pharmaceutical composition according to the present invention.

Likewise preferred are combinations which comprise a first, a second, a third, a

25 fourth, and a fifth pharmaceutical composition.

The weight fractions of the at least one insulin and of the at least one GLP-1 agonist

may be selected in the first pharmaceutical composition, the second pharmaceutical

composition, and, where used, the at least one further pharmaceutical composition in
30  such a way that the pharmaceutical compositions contain different ratios of insulin to

GLP-1 agonist, based on the weight fraction.
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it may contain the next-greater ratio. Where a further composition is present as well,
it may contain the next-greater ratio in tum. The compositions may therefore contain
- 5 ratios of insulin to GLP-1 agonist, based on the weight fraction, that increase from the

first to the second and, where used, further compositions.

The weight fraction of one of the two active ingredients, i.e., of the at least one insulin
or of the at least one GLP-1 agonist, in the first pharmaceutical composition, the

10  second pharmaceutical compaosition, and, where used, the at least one further
pharmaceutical composition is preferably selected in each case such that the
predetermined dose of this active ingredient can be administered by administering a
defined volume of the first, second and/or at least one further composition. With
particular preference, this active ingredient is the at least one insuliin.

15
The weight fraction of the other of the two active ingredients, i.e., of the at least one
insulin or of the at least one GLP-1 agonist, in the first pharmaceutical composition,
the second pharmaceutical composition, and, where used, the at least one further
pharmaceutical composition is preferably selected such that the ratios of insulin to

20  GLP-1 agonist, based on the weight fraction, increase from the first to the second
and, where used, further compositions. With particular preference, this active

ingredient is the at least one GLP-1 agonist.

Furthermore, the weight fraction of the other of the two active ingredients in the

25 pharmaceutical compositions is determined such that one of the pharmaceutical
compositions can be selected in such a way that the dose of the first of the two active
ingredients that is to be administered and the dose of the second active ingredient
that is to be administered are given in a defined volume. Hence, a pharmaceutical
composition is selected which contains the desired ratio.

30

- Theoretically, it would be possible to provide a pharmaceutical composition for each

individual therapeutically desired ratio of the weight fractions of the at least one
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20 pharmaceutical may also be chosen such that the ratlos increase from the first to the
second and, where used, the at least one further composition. if the dose of the GLP-
1 agonist at the desired insulin dose of a composition (e.g., of the first composition) is
outside (generally above) the desired dosage range of the GLP-1 agonist, then the
next composition (e.g., the second composition) or a further composition with a

25 greater ratio of the at least one insulin to the at least one GL.P-1 agonist is selected
for use, in which the amount of the GLP-1 agonist at the desired insulin dose lies
within the desired range. The ratios of the first, second, and, where used, at least one
further composition of the cbmbination may further be chosen such that the ranges of
the insulin dosages which correspond 1o the desired dosages of the at least one

30 GLP-1 agonist border one ancther and/or overlap one another. Preferably, the
ranges overlap. Overtapping means more particularly that it is possible {o select at

least two compositions which, at the desired dose of the at least one insulin, each
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least two of the compositions according to the present invention may contain the at

least one GLP-1 agonist in a substantially identical weight fraction.

30  Itis preferred for the first, second, and, where used, further composition(s) to contain
the at least one GLP-1 agonist in a substantially identical weight fraction and the at

least one insulin in different weight fractions.
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10 Afirst preferred composition according to the present invention comprises:

(a) AVEOO10 approximately 0.025 mg
(b) insulin glargine approximately 3.64 mg
(¢) zinc chloride approximatély 0.06 mg
(d) 85% glycerol approximately 20.0 mg
15  (e) m-cresol approximately 2.7 mg
(f) L-methionine approximately 3.0 mg
{g) NaOH g.s.pH 4.5
(h) HCI, 36% g.s.pH4.5
(i) water ad 1 mL
20
A second preferred composition according fo the present invention comprises:
{a) AVEOC10 approximately 0.04 mg
(b) insulin glargine approximately 3.64 mg
(c) zinc chloride approximately 0.06 mg
25 (d) 85% glycerol approximately 20.0 mg
(e} m-cresol approximately 2.7 mg
(f) L-methionine approximately 3.0 mg
(g)NaOH g.s.pH 4.5
(h)HCI, 36% g.s.pH4.5
30 (i) water ad 1 mL

A third preferred composition according to the present invention comprises:
(a) AVED010 approximately 0.066 mg
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(b) insulin glargine approximately 3.64 mg
(c) zinc chloride approximately 0.06 mg
(d) 85% glycerol approximately 20.0 mg
(e) m-cresol approximately 2.7 mg

5 (f) L-methionine approximately 3.0 mg
(g) NaCH g.s. pH 4.5
(h) HCI, 36% g.s.pH 4.5
(i) water ad 1 mL

10 A fourth preferred composition according to the present invention comprises:

(a) AVEQO10 approximately 0.1 mg
{(b) insulin glargine approximately 3.64 mg
(¢) zinc chloride approximately 0.06 mg
(d) 85% glycerol approximately 20.0 mg
(e) m-cresol approximately 2.7 mg
(f} L-methionine approximately 3.0 mg
{g) NaOH g.s.pH4.5

(h) HCI, 36% g.s.pH 4.5

(i) water ad 1 mL

Especially preferred is a combination comprising at least 2, 3, or 4 of the first,

second, third, and fourth preferred composition mentioned.

In the present application, "approximately” means that the constituents can be
present, for example, within the ranges of 10, £20, or £30 around the specified
values in the compositions according to the present invention or/and the

combinations; preference is given to £10.

When the composition according to the present invention or the combination
comprises more than one insulin, these insulins are selected independently of one

another.
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When the composition according to the present invention or the combination

comprises more than one GLP-1 agonist, these GLP-1 agonists are selected

independently of one another.

The combination according to the present invention is provided more particularly as a

pharmaceutical.

The present invention additionally provides a kit comprising a combination according
to the present invention comprising at least one, not more than four, composition(s)
according to the present invention and also, optionally, Lantus®. The kit according to
the present invention may be intended for use by medical staff or by persons without
specialist medical training, more particularly by the patients themselves or helpers
such as relatives. In the kit according to the present invention, the individual
pharmaceutical compositions comprising the combination according to the present
invention are assembled in separate packs, and so the patient is able to select the
composition appropriate to the current requirement and to administer an amount in
line with that requirement. The kit according fo the present invention comprises, for
example, the combination according to the present invention in the form of a set of
syringes, glass ampoules, and/or pens which contain at least one of the compositions
according to the present invention, optionally in combination with the composition of

Lantus®.

Suitable packaging is 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 insulin; such pens comprise a container
(e.g. a cartridge) which contains a pharmaceutical composition according to the

present invention.

More particularly, the kit according to the present invention is an injection pen
consisting of two separate containers from which, in each case, individual therapeutic
doses can be withdrawn as needed. Equally, the kit is a syringe consisting of two

containers in which the second container is equipped as a reservoir needle.
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In the present invention, the kit preferably consists of a combination of a first

formulation, which comprises the GLP-1 agonist, an insulin, glycerol, zinc chloride,
optionally m-cresol, L-methionine at a pH of 4.5 in water, and a second formulation,
which preferably comprises an insulin, glycerol, zinc chioride, and m-cresol at a pH of

4.5 in water.

The first formulation may preferably have the following composition:

(a) AVEQ0010 approximately 0.4 mg or approximately 0.8 mg
(b) insulin glargine approximately 3.64 mg |

{(c)  zinc chioride approximately 0.06 mg

(d)  85% glycerol approximately 20.0 mg

{(e) m-cresol 0.0mg or approximately 2.7 mg
(f) L-methionine approximately 3.0 mg

(9) NaOH g.s. pH 4.5

(h) HCI, 36% g.s. pH 4.5

(i) water ad 1 ml.

The second formulation may preferably have the following composition:

(@) insulin glargine approximately 3.64 mg
(b)  zinc chloride approximately 0.06 mg
(c)  85% glycerol approximately 20.0 mg
(d}  m-cresol approximately 2.7 mg
(e) NaOH g.s.pHA4.5

(f) HCI, 36 % g.s. pH 4.5

(g) water ad 1 mil.

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.

The present invention yet further provides a method for treating a patient with a
combination according to the present invention or with a kit as described herein.

More particularly, this method comprises the administration of a combination
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St gma-iflbhiio8slgs L-Lysine Resum F-Ham 1.0 Degys5epagfioa7358! ©

1 1.75

28
according to the present invention comprising a first pharmaceutical composition and

a second pharmaceutical composition, and, optionally, at least one further
pharmaceutical composition, each comprising at least one insulin and at least one
GLP-1 agonist, and comprising the at least one insulin and/or the at least one GLP-1
5 agonist in different weight fractions relative to the total weight of the composition,
said method comprising:
(a) selecting a dose of the at least one insulin that is to be administered,
(b) selecting a dose of the at least one GLP-1 agonist that is to be administered,
(c) selecting a composition from the first, second, and, where used, at least one
10 further composition of the pharmaceutical that comprises the doses from (a)
and (b} in a concentration such that the doses from (a) and (b) are present in
the same volume, and |
(d) determining and administering an amount which corresponds to the doses
from (a) and (b).
15
The dose according to step (a) and/or step (b) is determined according to the

individual requirement of the patients.

Step (c) of the treatment method according to the present invention can be carried

20  out by referring to a table. This table may be part of the combination according to the
present invention, of the pharmaceutical according to the present invention, or of the
kit according to the present invention. Example 2 contains an example of a table

according to the present invention.

25 The composition according to the present invention, the combination according to the
present invention, the pharmaceutical according to the present invention, or/fand the
kit according to the present invention is/are intended more particularly for treating
diabetes mellitus, more particularly for treating type | or type 1l diabetes mellitus.
Further possible indications are symptoms which are associated with diabetes

30 mellitus. Preferably, the composition according to the present invention is used fo
control the fasting, postprandial, or/fand postabsorptive plasma glucose

concentration, to improve glucose tolerance, to prevent hypoglycemia, to prevent
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functional loss of the B-celis of the pancreas, to effect weight loss, orfand to prevent

weight gain.

The present invention further provides for the use of a composition according to the

5 presentinvention, a combination according to the present invention, or a kit
according to the present invention in the manufacture of a pharmaceutical for treating
diabetes mellitus, more particularly type | or type Il, or/and the symptoms associated

with it, as described he_rein.

10  The present invention further provides a method for manufacturing a composition
according to the present invention, a combination according to the present invention,
or/and a kit according to the present invention, comprising formulating a GLP-1
agonist or/and a pharmacologically tolerable salt thereof with an insulin or/and a
pharmaceutically acceptable salt thereof, methionine, and, optionally, at least one

15 pharmaceutically acceptable excipient.

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

20 pharmaceutically acceptable excipient.

The present invention further provides for the use of the compositions according to

the invention together with the administration of metformin, insulin glargine, or

AVEOD010, more particularly in an add-on therapy for administering metformin, insulin
25 glargine, or AVE0010.

More particularly, the composition comprises des Pro*® exendin-4(1-39)-Lysg-NH;
(AVEOQ10) and/or a pharmacologically tolerable salt thereof, insulin glargine and/or a
phammacologically tolerable salt thereof.

30
Especially preferred is the add-on therapy of the preferred compaosition in type ||

diabetes patients who cannot be sufficiently controlled with insulin glargine and/or
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metiormin, AVEQQ010, or insulin glargine alone. The therapy is preferred in the case
of insufficient control through insulin glargine or AVE0OQ010.
20 '
The present invention further provides for the use of the composition according to the
present invention as a suppiement {o a diet in order to control the blood sugar level in
type |l diabetes patients when the application of insulin glargine and AVEQQ10 is
indicated.
25
More particularly, metformin is administered as follows: at least 1.0 g/day, preferably

at least 1.5 g/day for 3 months.

The invention is further elucidated by the foliowing figures and exampiles.

30
Figure 1 shows the content of oxidized methionine Met(ox) in AVEQ010 after 1 month
of storage at different temperatures relative to the start of storage. The frame shows

the values for the AVE0010 reference formuiation no. 1 and 2.
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Figure 4: the “3 pens cover all” concept.
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Example 1

1. Purpose of study

5 The physical and chemical stability of compositions comprising a GLP-1 agonist

(AVEOQ10) and an insulin {insulin glargine, Lantus) was tested.
2. Formulations used

10 For the formulations tested, the substances were used in the foliowing

concentrations/amounts:



Lantus form, AVE0010 4 2037 6 569 Lantus form, AVE0010, 1/2 acetate

buf fer 0 Lantus form, AVEO010, acetate b pﬂ%i 7 8
. 582 Lavryg)ué&i‘gfr%%§0§ VE0010, nethionine 4 2053 9 583 Laﬁﬁ}ZEF%P??, 33@010,
1{2 acetate buffer, nethionine 4 33
Substance Pharmacopeia | Manufacturer Designation |Amount
used
[mg/mL]
Insulin glargine Sanofi-Aventis 3.63
7.27
10.67
AVE0010 Poly Peptide 0.1
LabTorrance CA, 0.025
USA
Methionine USP MP Biomedicals 3
Zinc chioride | Ph. Eur., USP, | Merck 0.03
BP 0.06
0.09
Glycerol, 85% | Ph. Eur., JP Hedinger, Stuttgart 20
18
m-Cresol Ph. Eur., Usp | Hedinger, Stuligart 2.7
Polysorbate 20 |Ph. Eur., JP Kolb Tween 20 0.02
Polysorbate 80 |Ph. Eur. SEPPIC Tweengo |0:02
Poloxamer 188 BASF, Ludwigshafen |Lutrol F68 0.02
Benzalkonium |Ph. Eur., JP | Sigma-Aldrich 0.02
chloride
L-Lysine Resum, F-Ham, 1.0
Degussa 5.0
Acetate 1.75
3.5




18814 10 584 Lantus form, AVEO010, pol ysorbate 20 4 8183 11 585 Lantus
oo N B s 2 asetate buffer 4 13807 13 SURFEDIETRD,
AVEO010, polysorbate 20, 1/2 acetate i)ilffer, met hi oni ne 4 22200 14
NaOH Ph. Eur., JP Merck 0.1 N, for
adjusting to
pH 4.0 or

4.5

HCI : Ph. Eur., JP Merck ' 0.1 N, for
adjusting to
pH4.0or
4.5

Wi ) Ad 1 mL

When a factor is mentioned in conjunction with a constituent of a formulation (e.g.,
1/2, 1/4, 2x, 3x, 5x, as in 1/2 acetate, 5x lysine, 2x Lantus, and 3x Lantus), the
concentrations of the substance concermed were used at a reduced or increased

5  concentration depending on the factor.
3. Test method

3.1 Physical stability
10
3.1.1 THT test

Thioflavin T (THT) binds specifically to protein fibrils, which leads to a change in THT
fluorescence. THT does not bind to AVE0010 or insulin. The kinetics of fibri

15  formation can be measured in the presence of THT as the change in fluorescence.
An increase in fluorescence corresponds to fibril formation. The shape of the curves

allows conclusions about the tendency of a formulation to form fibrils.

Fluorescence measurements were carried out on a Tecan Infinite 200 fluorescence
20  measurement instrument. For analysis of fibrillation kinetics, a Photomed FluoDia
770 high-temperature filuorescence microplate reader was used. The thioflavin T
fluorescence spectra were carried out with a Tecan Infinite 200 fluorescence
measurement instrument at 23°C. Insulin (800 pl) was mixed with 10 pl of thioftavin T

(1 mM in H,0). The mixture was then distributed into a black V-shaped 96-well plate



588 Lantus form, AVEO0010, polysorbate 20, acetate buffer, nethionine 4

13409
. AVEOO

s form, AVE0010, lysine 4 3362 16 f ,
i’%\ﬂé?@i?ﬁd@%ﬁ? 2 acetate buffer 4 19677 17 592 Larﬁt’%ﬁomw,

| ysine, 1/2 acetate buffer, pol ysorbaéSe 20 4 30176 18 593

10

15

20

25

30

from Biozym (100 pl per well). The emission of fluorescence was measured between
470 and 600 nm (in increments of 1 nm) after excitation at 450 nm with a gain of 100,

an integration time of 200 us, and 25 readings at room temperature.

The binding kinetics of thioftavin T were measured on a Photomed FluoDia 770 high-
temperature fluorescence microplate reader. The instrument consists essentially of a
50 W quartz halogen lamp for excitation, fitter wheels for excitation and emission
which can each contain up to 4 filter sets, and a PMT detector. The heating plate for
96-well plates allows very high precision with regard to temperature (better than
+0.3°C).

A solution (10 l) of thicflavin T (10.1 mM in ultrapure water) was added to 1 ml of the
formulations and gently mixed by inverting the small tubes several times. The mixture
was then distributed into a black V-shaped 96-well plate from Biozym (100 pl per

well, 8 wells per sample). All measurements were carried out with the following

parameters:

Number of cycles: 181

Excitation filter: 450 nm

Interval: 1 min

Emission filter: 486 nm

Integration time: 20 ms

Temperature control: Standard temperature-controf mode

Number of averagings: 4

Target temperature: 70°C

Attenuation: 4

Fluorescence mean values were determined from 8 parallel measurements.

3.2 Chemical stability

The formulations were tested for chemical stability after preparation (t0) or after
storage for 1 month at 4°C, 25°C (60% relative humidity), and 40°C (75% relative



Lantus form, 1/4 AVEOO10 4 3107 19 594 Lantus form, 1/4 AVEO0010, 5x

l ysin
~ AVEOO1

10

15

45§8%_{’8§§320 595 2x Lantus AVEO010 4 4504 ZlF@ﬁE%OLISMSO

604 Lantus form, AVEO0010

36
humidity). The measurements were carried out on an HPLC instrument (model:

alliance) 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. For analysis, the
formulation was treated with a zinc acetate solution, which led to precipitation of
insulin glargine. The precipitates were centrifuged down, and only the supernatant

was analyzed.

Impurities of insulin glargine: the amount of impurities was determined with an HPLC
(Water Systems), using the 100% peak area method. For separation, a sodium
phosphate-buffered soiution (pH 2.5) with NaCl and acetonitrile gradients was used
as the mobile phase. A C18 reversed-phase column (Supersher) was used as the

stationary phase.

4. Summary of experimental data on physical stability

Formulation Composition pH |THT
3 h, 70°C relative
fluorescence intensity
at 486 nm
" No. Batch
1 630 AVEO0010 standard, 4.5 1536
industrial scale
2 567 AVEO0010 standard, 4 518
fresh
3 631 Lantus standard, 40 |[2052
industrial scale
4 560 Lantus standard, fresh |4 1566
5 568 Lantus form., AVEQQ10 |4 2037
6 569 Lantus form., AVEQD10, |4 ' 11763
1/2 acetate buffer
7 570 Lantus form., AVEQD10, |4 69184
acetate buffer




4.5 4357 23 605 Lantus form, AVEO0O010, 1/2 acetate buffer 4.5 36338 24 606

Lant uswioo@k 1/058p8910. acetate buffer 4.5 72370 25 60}£WQB%§12§Pe

. AVEO010, nethionine 4.5 5429 26 608 Lantus form, AVE
buffer, nethionine 4.5 34714 27 609 37

8 582 Lantus form., AVEQOD10, |4 2053
methionine
9 583 Lantus form., AVEQO10, |4 18814
1/2 acetate buffer,

methionine
10 584 Lantus form., AVE0Q010, |4 8183
polysorbate 20
11 585 Lantus form., AVEQ010, (4 6731
polysorbate 20,

methionine
12 586 Lantus form., AVE0010, |4 | 43897
polysorbate 20,

1/2 acetate buffer
13 587 Lanius form., AVEQO10, |4 | 5550
polysorbate 20,

1/2 acetate buffer,
methioning

14 588 Lantus form., AVE0OD10, (4 134093
potysorbate 20,

acetate buffer,
methionine

15 590 Lantus form., AVEQ010, |4 3362
lysine
18 591 Lantus form., AVEQD10, (4 19677

lysine,

1/2 acetate buifer
17 592 Lantus form., AVED010, |4 |34475
lysine,

1/2 acetate buffer,

polysorbate 20

18 593 Lantus form., 4 3107
1/4 AVEOO10

19 594 Lantus form., 4 74662
1/4 AVEQ010,

5x lysine




Lantus form, AVEOO010, polysorbate 20 4.5 1166 28 610 Lantus form,
AVEOO1(yo oY argpake 20, nethionine 4.5 5564 29 611 L‘ﬁ?’l"@ﬁﬂfﬁ‘l% 0010,
an

. polysorbate 20, 1/2 acetate buffer 4.5 12115 30 612 L fform 0010,
pol ysorbate 20, 1/2 acetate buffer hi onine 4.5 16397 31 613 Lantus
form AVESO10 nolvsorbat :xr-nf ) hllffg_r_

‘ ’ 2077 U85 ox Lantus‘AVE’O‘ﬁm 4" 4504

21 596 3x Lantus AVEQO10 4 30251

22 604 Lantus form., AVEOO10 |4.5 | 4357

23 605 Lantus form., AVEDCO10, |4.5 |36338
1/2 acetate buffer

24 606 Lantus form., AVEQ010Q, |4.5 |72370
acetate buiffer

25 607 Lantus form., AVEOO010, |4.5 |5429
methionine

26 608 Lantus form., AVEQD10, |4.5 |34714
1/2 acetate buffer,
methionine

27 609 Lantus form., AVEQQ010, |45 | 1166
polysorbate 20

28 610 Lantus form., AVEQO10, |45 [5564
polysorbate 20, |
methionine

29 611 Lantus form., AVEOD10, |4.5 |12115
polysorbate 20,
1/2 acetate buffer

30 612 Lantus form., AVE0O10, (4.5 | 16397

' polysorbate 20,

1/2 acetate buffer,
methionine

31 613 Lantus form., AVEQO010, |4.5 |779

polysorbate 20,

acetate buffer,

: methionine
32 614 Lantus form., AVEQ010, |4.5 [9726
lysine
33 615 Lantus form., AVEOQO10, |4.5 | 74027
lysine,

1/2 acetate buffer




4.5 779 32 614 Lantus form, AVE0O010, lysine 4.5 9726 33 615 Lantus form,
AVEOO Wiy by $4 /8808532 acetate buffer 4.5 74027 39 34 @,&6‘;{ ,

. AVEOO010, Fysi ne, é?Z acetate buffer, polysorbate 20 4. E%bggldg?gpant us

form, 1/4 x AVE0010 39

34 616 Lantus form., AVEQ010, [4.5 [9520

lysine,

1/2 acetate buffer,
polysorbatie 20

35 617 Lantus form., 45 13713
1/4 x AVEOO10
36 618 Lantus form., 4.5 {83384
1/4 x AVEQO10,
5x lysine

37 619 2x Lantus AVEQO10 45 |13120

38 620 3x Lantus AVEO0010 45 |41684

39 657 Lantus form., AVEQQ010, (4 9309'
polysorbate 80,
methionine
40 658 Lantus form., AVEQQO10, |4 767
poloxamer 188,

methionine
41 659 Lantus form., AVE0ODO10, |4 1040

benzalkonium chloride,

methionine
42 660 Lantus form., AVEOQ10, 4.5 [16803
polysorbate 80,

methionine
43 661 Lantus form., AVEQOQ10, |4.5 |689

poloxamer 188,

methionine
44 662 Lantus form., AVEQD10, |4.5 |942

benzalkonium chioride,

methionine

5. THT test



4.5 3713 36 618 Lantus form, 1/4 x AVE0010, 5x lysine 4.5 83384 37 619 2x

Lant usyy&V/E091058083 13120 38 620 3x Lantus AVE0010 4. 5p¢iogp2890/0%7250nt us
AVE0010, polysorbate 80, nethionine 4 9309 40 658

. form,

10

40

Methionine has no influence on the tendency to form fibrils. The formulations

No.

25

Composition Fluorescence intensity at
486 nm
AVE0010 standard 518
Lantus standard 1566
Lantus form., AVE0OO10, methionine, pH 4 2053
Lantus form., AVE0O10, methionine, pH 4.5 5429

have fluorescence values like the reference formulations (no. 2 and 4). With values

below approximately 6000, no tendency to form fibrils is present.

When AVEQQ10, Lantus, and methionine are combined with acetate buffer with or

without polysorbate 20 at pH 4, there is a greater tendency to form fibrils:

No.

2
4
9
13
14

Composition Fluorescence intensity at

486 nm
AVEQ0010 standard 518
Lantus standard 1966
Lantus form., AVEQOO10, 2 acetate, Met, pH 4 18814
Lantus form., AVEQO010, polysorbate 20, 1/2 acetate, Met, pH 4 22200
Lantus form., AVEQO10, polysorbate 20, acetate, Met, pH 4 134093

The values for formulations 13 and 14 lie clearly above the threshold for a tendency

to form fibrils.



Lantus form, AVE0O010, pol oxanmer 188, nethionine 4 767 41 659 Lantus

form , WiyY2001M58083zal koni um chl ori de, nethi oni ne 4 1PEOTHEDREGO/J6TV50S:
. form, AVEO0010, polysorbate 80, nethionine 4.5 16803 43 661 Lantus form,

AVE0010, pol oxamer 188, nethionine 4.5 689 44 662 Lantus form, AVE0010,
-benzal koni um chl ori de, methionine 4.5 942

6.1 Summary

Polysorbate 20 and polysorbate 80 can lead to turbidity, which is detectable in the
5 double refraction test. Hence, both of these substances can lead to physical
instability of a formulation of AVED010 and insulin.

The addition of methionine does not lead to physical instability.

7. Chemical stability
10
7.1 Stability at time point t0

The formulations which comprise methionine (with and without sodium acetate) have
the lowest amounts of impurities (overall, approximately 1.2 to 1.5%). The following

15 formulations have low amounts of impurities:

8 Lantus form., AVE0010, methionine, pH 4
9 Lantus form., AVE0010, 1/2 acetate buffer, methionine, pH 4
11 Lantus form., AVEOO10, polysorbate 20, methionine, pH 4
20 13 Lantus form., AVE0010, 1/2 acetate buffer, polysorbate 20, methionine, pH 4
14 Lantus form., AVE0010, acetate buffer, polysorbate 20, methionine, pH 4
25 Lantus form., AVE0010, methionine, pH 4.5
26 Lantus form., AVE0010, 1/2 acetate buffer, methionine, pH 4.5
28 Lantus form., AVE0O10, polysorbate 20, methionine, pH 4.5
25 30 Lantus form., AVE0010, 1/2 acetate buffer, polysorbate 20, methionine, pH 4.5
31 Lantus form., AVEQO10, acetate buffer, polysorbate 20, methionine, pH 4.5

Formulations which did not comprise methionine showed a higher fraction of
impurities.

30
Polysorbate 20 has no negative influence on the chemical stability of the

formulations.



5. THT test 40 Methionine has no influence on the tendency to form
fibrilwo 20e1/088088ati ons No. Conposition FluorescencPQGTEP291006F250 486

. nm 2 AVEO010 standard 518 4 Lantus standard 1566 8 Lantus form, AVEO0010,

met hi oni ne, pH 4 2053 25 Lantus formgy AVEOO10, methionine, pH 4.5 5429

10

15

20

25

30

Acetate buffer has no negative influence on chemical stability when it is combined

with methionine and polysorbate 20.

When lysine is present in the formulations, the sum of impurities is greater. The same
is true for formulations which comprise polysorbate 80, poloxamer 188, and
benzalkonium chloride.

Determining the impurities of insulin glargine revealed that all formulations had

comparable amounts of impurities (0.3 to 0.4%).

7.2 Stability after 1 month

7.2.1 Impurities of AVEG010

The content of oxidized methionine in the formulations was analyzed. The sequence
of AVE0010 has one methionine residue at position 14. The sequence of insulin
glargine has no methionine residues. Therefore, the content of oxidized methionine
is indicative of oxidation of AVE0OQ10 at the methionine residue. The data are
summarized in figure 1. Overall, the data show that, without methionine at a pH of
4.5, the fraction of Met{ox) is higher than at pH 4.0. Without methionine as a
constituent of the formulations, the fractions of Met(ox) are greatest when the content

of insulin glargine is increased or the content of AVEOO10 is reduced.

Generally, the greatest fractions of Met(ox) were measured after storage at
40°C/75% relative humidity. Here, the lowest fractions of Met(ox)-AVE0010 (<1%)
are to be found in the formulations 8, 9, 11, 13, 14, 25, 26, 28, 30, and 31. The
values of these formulations are in the range of the values for the AVE0010

reference formulations no. 1 and 2 (frame in figure 1).

The impurities of AVE0010 after 1 month without Met(ox) are represented in figure 2.
The frames show the values of the AVE0010 reference formulations at 25°C and at
40°C. Formulations which have the same or better impurity values than the AVE0010
reference formulations are within or below the frames. This is true for the
formulations 24, 25, 26, 28, 29, 30, 31, 33, and 34 (40°C). Impurity values which are

above the impurity vaiues of the AVE0010 reference formulations indicate impurifies
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et anardendrgBree CPRRRTy pE4Rn ﬁ%f?%“fgﬁ?&aﬁg Gedh R RS e

pH 418844 al&Lmﬂblﬁs,_d,orm, AVEO010, polysorbate 20, 1/2 acetate, Met, pH
422200 14Lantus form, AVEO010, polysorbate 20, acetate, Met, pH 4134093
The val ues for fornulations 13 and 14 lie clearly above the threshold for

Sof sgggggfoub%ﬁ gggdﬁdlé}(? r{ssh% éﬂgl %tO$H ryone f lnﬁc g@f(g thd I(?'Egs% doubl e

r er actarmentt afdiiet(dieared, SllI(lUﬂaICDéOl]QM:Sthe slnmeﬁamm@qtaﬂlmth@ammuwysu cal
of a_forml VEPeO%O and i nsuy The addi t|§8n of

e b dePripaiSee 3 5OUTS.E ahd DTy are batsban o jhe e e VEBRES! i 1y 10

7.1 Stakbdehty féimdibfighgoi nt tO The fornul ations which conprise
met hi onine (wth and w thout sodium acetate) have the | owest anounts of

i mpuri2d es anias firin)., AVEOGiDnmeélhtpnmeZpt-bﬁlﬁ 5% . The followi ng 15
f or mul

I ons ave | ow f ur|t Lantus f.o , AVEQ0010,
met hi ne, EBH’% [rhn{\glgbbgb 1& 5‘ gReeP 4g]er, met hi oni ne,
pHio4 144 antjumiliotdim., AVEGDI0 p@l?bdﬁfé'té’é@en%@moﬁﬁbhbﬂm ge, pH 4 20 13Lantus
form, AVE0010, 1/2 acetate l) sorbate 20, methionine, pH 4

14Lant3 f drantus yEp0AWEOSd 6t étZeaQﬁiaﬁeebuﬁqsopqusmm@ZQomeﬂnonmneané SpH 4

These formulations also belonged to those formulations which have at time point t0
the lowest amounts of AVECO10 impurities. All formulations comprise methionine.

15  Polysorbate 20 has no negative effects on the impurities.

The impurities of insulin glargine are represented in figure 3. Formulations 3 and 4
are the reference formulations for insulin glargine. The values of these formulations
are indicated as narrow frames. All formulations which were identified with regard to
20  AVEQ010 impurities as the best formulations (broad frames, more particularly
formulations 25, 26, 28, and 30) are, with regard to insulin glargine impurities, better

than the insulin glargine reference formulations (approximately 1.5 to 2.4% at 40°C).

Hence, it can be deduced from this experiment that methionine engenders an
25  increased storage stability of a composition comprising an insulin (e.g., Lantus) and a
GLP-1 agonist (e.g., AVE0O010). The addition of methionine engenders chemical

integrity of this composition.

8. Conclusions
30

The data described herein lead to the following conclusions:



25Lantus form, AVE0010, nethionine, pH 4.5 26Lantus form, AVE0010, 1/2

acet atyhbobfieresgmgihi oni ne, pH 4.5 28Lantus form, Avmngqbgﬁgr te
. 20, nmethionine, pH 4.5 25 30Lantus form, AVE0010, 1/2 acetate buffer,

pol ysorbate 20, nethionine, pH 4.5 31Lantus form, AVE0O010, acetate

buf f er | ysor.bate 2 met hi oni ne 1 4.5 Formul ati ons which did not
: corrpri‘se%%m%?ﬁ f?édé(r){&fa@d”af%s&ﬂ&Peﬁ?'a%'ﬁ?%mﬁféﬁaﬂ_ . p?inggaﬁ\@e F$sor bat e
20 has n@nrmgqugm SabiBNSEiPMUtARDNSE EGthbnkabh b 5>G|9|f’-1t$§oni t, more
formul ati ons. 2 Acetate buffer has no negative influence on chem cal
st abi | i t pagiany AVEOPAfbame aninsuinmaereqariculamyl poiugs Sherfere20. When

lysine i i f | ations,. th f i ities i .
The. cane MENBHR i aadliBs b cBRSBRC b b comldioinat e a0, - -
polsox asrenctife @meﬁl@wahyﬂa&llmsﬁptwiﬂﬁs ir@?éaﬁtmggg@ééhﬁith ri‘?f&iébéihgs of

insulin gl ara%i ne reveal ed”that all fornulations npar abl e anotints of
i mpur i t i @setaye goneentratipn. Thereferstfathuliatignadt @ combimatian of 2GLR-fpuri ti es

ohal yooa “OphAT B8R FlticprRAdeasT Fd hE Mlfing Safeger LB AT 48T o
14. The pesparadavisith ansfob of boctitebpt BevaaRgaeusBbRipafedRithesi dues.
Therefore, the content of oxidized nethionine is indicative of oxidation

of AVEOO $0rgsrendingsorrasitipasrwliich gemprise angtatear e summarized in figure 1.

rall, t . W I haout t hioni i, a of, 4.5  the
FHBEE 1 PAIVSGERRE, 3064 b Blespti, HttentR o R iRt dod it Frdikiat 2s o
const i t uetdbility of Rernfulatinsasfi PBsSmbirgiohrafet GoPs1 afoet, (Bee FErBcdaARt est
when the content 20 of insulin glargine is increased or the content of

AVE0010 AYEQHG:apd atcinslin, pore: partigeiady dantys. £yt ¢anbinkta agataiegt iawes

measur ed A0 i 1 _di . Her t st
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9, 11, 1§anb¢, péaﬁalflﬁﬁ?]maan?a?t@d. fmaﬁte-fxseégg?gosit?as,%édm&@f Ifnbr_rml ations
are in the range e values for the reference fornul ati ons no.
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W t hout =g e i | ; ( es of
the AVEOSTH R EHioR &t 4 GPPEF BRbRSL ol PYiEuErly HIEARRGREQE LA, Bk

whi ch haperticwariydrantas, shetuld beiprppaisdywhieh wes frieleaf poisoftya@®D ref er ence
formul at{ons ar ithin or pbelow the frames. This is true for the
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indicate inmpurities
20 the studies (t0). For lysine, this is also true for the results of the THT test.



43 of insulin glargine. Cenerally, fornulations having a pH of 4.5 have
fewer WO @R0MHj058083an at a pH of 4.0. The follow ng qum}?;_i(ﬁ 0
. after storage for one nonth at 40C, the | owest 5 content l\/eltb?ox and,
si mul t aneously, the | owest content of,@ther inpurities (conparison of
L fi gur eg, 1 @22). They are better than or the sane as the AVEOO010
" reference fTorrmul ati ons: 25Lantus form, AVEO0010, nethionine, pH 4.5
26Lantus form, AVE0010, 1/2 acetate buffer, nethionine, pH 4.5 10
28Lantus form, AVE0010, pol ysorbate 20, nethionine, pH 4.5 30Lantus
form,_ AVEQ010, 1/2 acetate buffer, polysorbate 20, nethionine, pH 4.5
These fBEm3 RENDAESVEr 8b saneppbigusetdose formul ati ons which have at tine
poi nt & O3 henhivyess r@ivgfgml; elifffre MBS IR pidRttiodd:! formul ations

0

conpri se met hi oni ne. ysorbate 20 has no negative effects on the
i n%JDri ti éa) Mnd: 18R Lantes ©B6i66sug AVEGdOgatenkar e represented in figure

3. Formulat | ANs. ne, re e ref e for,mul ations for insulin
gl ar gi ne.(gil't\@x @aﬁggglﬁén@ﬁgsga#&%ﬁggﬁmrﬁ’?rQ?Le i ndi cated as narrow franes.
Al for miglaMio Qs 100ile hameiser peerf AVEed10igeh milegard to 20 AVE0010

inmpurities as the best formulations (broad franmes, nore particularly
formul ati ons 25, 26, 28, and 30) are, with regard to insulin glargine

. g ¥ . . ¢ ; | ati
(appr oxi sty ing PR pefS TGS et sdbRin B £ B eetltioiabm thi s
exifer i netierapeuticredrigieost 18te8QNPEr SoeoRbantas epged &l 2y Gﬁg@\\%@@id.iﬁd of a
conposition conprising an insulin (e. Lantus) and a -1 agoni st

(e.g., AvcRrigylar pgiie daidﬁssrpféfanmmg%aﬁmi@ﬁwasetafmd@uenmm@grity

of this %%ﬁﬂ% 0N i ' rein lead to
the foll owm ng g%{ﬁgﬁﬁgﬁ%o%é@gigak%ta Rﬁgﬁlﬂ-@nge@@%rgjsgﬁgﬁ%%ﬁ%&gased chem cal
st abi | i t goaedpdrading A0 desefif #etraings fidme 1phy 20G8d isshahktibhéd ircthe

formul ati ops ofwﬁ%co%&a&o% of a GP-1 agonist, nore particularly
AVE0010, CQRH’"% St iy: eRIFesranding YIX isselectedl sraiewde andet hi oni ne

I ggadvan ) pd]ﬁlé rcé}@?ﬁﬁl ty . t n | ead
to physi tgglﬁﬂﬁig?trg%ﬁ%y r?fés*%ﬁ]"se?%ﬁppﬁs?’ IS gregtgﬁgﬁwztﬁﬁof‘%gpg'da&tﬁg

acet at e toresgired aMboA. orikt Bf(baringf ahighieatibsa of ANVEDOIGbbolet beoselebteal. GLP- 1

i st , icularly, A 0, and._an insulin, i cul ar| 4
St e APEORIMSE b e e X B i e 30y sREMplen o Ae eha L& oMt od
Wi th corieasentineg aRIPeS ri 8N§IH 6Pm@rsit6%teﬂ@%% £§. THR do%%{)#ﬁ@égf 20

has no negati ve influence on the physical and chem cal sta

f or mul at 289 GfXaBrenb2.Aa1g M6 LC) of AMEMDgoni st, nore particularly ,
AYE0010, and an insulin, nore particularly Lantus. By conbining acetate at
| ower concentrations (1/2 acetate) with pol ysorbate 20, the negative

ef fects Gonak@icH: Aseamimg tia’d pRItaBICATEDDY 8t et MNthaGahgt froht 96 to 15
conposi tions, the addition of
ug and a therapeutic effect in the range from 15 to 22 ug is achieved, almost all
patients who take Lantus doses of 15-80 U can likewise receive therapeutic
doses of AVE0010 in the range from 10 to 20 ug when they use one of the three
25 premix pens, which contain three different Lantus:AVE0010 ratios (Mix A, B, or
C). Due to the broad range of possible ratios of Lantus to AVEQ010, the ratios in
the pens can be fine-tuned such that a desired dose of AVE0010 is included for

every dose of Lantus in at least one pen.



15pol ysorbate 20 does not |ead to any advantages. Therefore, formnul ations
of a CBiDi2041/658088 a GLP-1 agoni st, nore parti cul ar | \PEMEFRNA0/GeTE58N
-insulin, nore particularly Lantus, should be prepared which are free of
pol ysor bat e 20. Lysine (at normal aqg hi gher concentrations),

~ benzal gpjhygm chl ori de, pol ysorbate 80, and pol oxaner 188 al ready showed
chem cal instability at the begi nning of 20the studies (t0). For |ysine,
this is also true for the results of the TNT test. 45 Exanple 2 The "3
pens cpver.al.l," concept (figure 4 3 prem x pens having 3 different
pr edet@‘r%'ﬁ%d ﬁpm%’rsﬂg’@n .mgﬁ'ﬂyglﬂ)QLRﬂ ?@@R’ﬁfﬂgﬂ?‘g§ Fi‘%@‘.aéﬁ%@&a VE0010 per
nL (b) MeeRiblid @8It th BQSHInRRbIdHicdIR) : antus
+ 25 pg AVE0010 per ér:L@BtUsemgémg Egagwprem X pe@cé}ﬁgogiébnlglsgwﬂ?%ghe in
fi §ure 43apdoeplienallyr ahieast onaphapvaceutioally geceptable excigient) wiareidhe of

Lantus a AV Q. _For a particular patient, a dose of Lantus
to be ad%gﬂfp%ts}gﬁgéoqrﬁgg%&g\%ﬁﬁ?@@%ern1 ned. The predeterm ned dose is

| ooked up in the | eft-hand col unm. Wen a correspondi ng AVEOO10 dose in
the range from 10 to 20 pg is nentioned in the colums MX A - MX C, the
cor r espor@ediguid sompositipe @scelaimed by daim nwhemindre soRpPesition comprisssges

M x B (g enece el AT AiR g Tah % olleit pteliebBuli iAo,
tHOs i s isotenitity aet. B and C. I1f, for exanple, a dose of 50 U of insulin

is determined, then 0.5 nmM of MX Bor MX Cis to be netered. This dose
contains 20 pg (M X B) or 12.5 pg (M X C of AVE0010. 20 Concl usion:

ASSUM 10 Thidauly R8MBaGIEN AXIRMLPH &6 grbtr??g\g{eggiﬂ.ethyc%mpjo%itf?% 15 pg and

a therapeutic ef In the range from i's achi‘eved, al nost all
pat i ent scomprisak en-crasolsr/dodgyadroll5- 80 U can |i kewi se receive therapeutic
doses of AVE0010 in the range from 10 to 20 pg when they use one of the

three 25 prem x pens, which contain three different Lantus: AVEOO10 rati os

(Wex Aq $he9ihu@(_-:oﬂ;?plésiiiQn%@%Iﬁh@ﬂinr%@éfm%ﬁinﬁﬁlﬂ% of Lantus to

AVEO010, the ratios in the pens can ne- suc at 'a desired dose
of AVEOOMbereinithe catpesttion kasea pHisthestingafroos 3imtoad. | east one pen. 46
Clainms: 1. Aliquid conposition conprising a GLP-1 agonist or/and a
pharmacol ogically tolerable salt thereof, an insulin or/and a

phar meg; ofrhgiligald sorhpbsitioRlae didhied Merdne 6RME praBbiingaldiths, at | east one
pharmaceuti cal |l y acceptabl e exci pient,” wherein the
wherein the composition comprises methionine in an amount ranging from 0.5
20 mg/mL to 20 mg/mL, more particularly in an amount ranging from 1 mg/mL to 5

mg/mL.

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
25 temperature of +25°C. '

7. The liquid composition as claimed in any one of the preceding claims,
wherein the composition exhibits physical integrity after storage for 6 months at a
temperature of +25°C.
30
8. The liquid composition as claimed in any one of the preceding claims,
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,



conposi tion conprlses nethlonlne 2. The liquid conposition as clainmed in
cl ai m WO\R81&38083e conposition conprises a phar mace RCTAP0HNOETR5MI e
- preservative or/and a pharnmaceutically acceptabl e 10i sotonicity agent. 3.
The liquid conposition as clainmed in graim1l or 2, wherein the conposition

_ conpri sesexangiirfa @ndcﬁr(a%tjis ghy ‘él%rn%’tesltﬁefbof WI\?&}He’irﬂfHedGEP”pgﬁpﬁlbsp fig as

clainmed in any one of the preceding clains erei e cohposition has a

PH i n t heyrerngstydefibied ﬁoFrPt rT%roué coﬂ%?stihb%'d@sﬁﬂﬁﬁﬁé%éehhf?ﬁ4 23§ —l%/é"éd in

any one of the preceding clai rein the co

conpri seNHELRHAISGi-A. @an amount ranging fromO0.5 20ng/nL to 20 ng/m,
nore partictilarly in an amount ranging from1 ng/n to 5 nyg/ni. 6. The
| i quid conposition as clainmed in any one of the preceding clains, wherein
the conposition exhibits chemcal integrity after storage for 6 nonths at

a Zbt edpdrtet ligquid obmp%mon?as diagnéd druady ongpd thd petedmhocdiaint® dviidiemntheone

of the prec di.n wherei n the conposition exhibits physical
integrity" 'Pé?%gf%??%gﬁo%ﬁhe@rﬁﬂﬁt‘}?é‘sﬁ'ngOECBHB’@ndf‘ﬁ‘F'@?@ﬁna , 30 8. The

l'iquid cq;gp,qgh\yé§%nasm5{a%bm%tl Brgdty one of the preceding clains, wherein
the GLP-1 agonist iIs select Promthe group consisting of GLP-1 and

anal ogs and derivates thereof, exendin-3 and anal ogs and deri vates
ndin-4..and a es th reof wherei n_the

thereoijl 7I e>i<(§ | é‘al o%? and deri K&;t
GLP- 1 % Sy %W@Pévgeﬂf ajried EHanY gRe © egw"@&s GGG, Ahaspin the
deigPr 036 @xeeliis sélebtedPiromie-grtig c@ﬁgusﬁﬁg%@w(ﬁ\zﬁ- (BE‘TQ AW% Che

conposi tion as clai med_in one of the precedi ng c a
i nsul i n ihsimas issplig LivsomPrae” dwuowgn insulin ﬁZ&&ﬁmlﬁumanmnsulmlsahdlﬁQ,gLama:l—ogs

derivati &t% t f 10. The liquid conposition as clained
in any oﬁ‘gﬁ% %Ogﬁ’ﬁdggggbr@ﬁeyiﬁ@? Wwherein the 10insulin is selected from
the group consisting of dy(A21)-Arg(B31)-Arg(B32) human insulin,

Lys828 t 29 human i nsul in, BZ8LA§£ human i nsulin, and
B29Lys riswist ePrmpP§itine szdiaimeain amsane af the preceding ciaiens, i qui d

CABDOS!  iErdn 1hbAABHAHBANS GRS RCCANGRRHQ0 ol @ o, 15wherein the

conposli tion has the OW ng consti

qesPrQSGa)qJ{ggz -3(5%%%@?_%4?_%95{@%{3&@29 y(A21) - Arg(B31) - Arg(B32) human

insulin i nc

(b) Gly(A21)-Arg(B31)-Arg(B32) human insulin,
(¢) zinc chioride,
(d) m-cresol (optional),

20 (e) L-methionine,
(f) glycerol,
(9) hydrochloric acid, if adjustment to a pH of approximately 4.5 is required,
(h) NaOH solution, if adjustment to a pH of approximately 4.5 is required, and
(i) water.

25

12. The composition as claimed in any one of the preceding claims,

wherein the composition is an injectable composition.

13. The composition as claimed in any one of the preceding claims for treating
30 diabetes mellitus.



(d) mcresol (optional), 20(e) L-nethionine, (f) glycerol, (g)

hydr ogQbpsof1/658683 1 f adj ustnment to a pH of approxi rrapgn'yE#z@m,'gevgsmu red,
- (h) NaOH solution, if adjustnment to a pH of approximately 4.5 is required,

and (i) water. 25 12.The conposition,as clainmed in any one of the

- 857 TH R SR CaEPL o ST AR %ﬁb%%s%@w@?c?%@o%# B R o
treati ngog0 ek akAhest 16e1d Ahd' s sechHRd Phafmeestiic icbaiboshivhr dstiagned fri amy

pharmaceuti cal conposition as clained in any one of clains 1 to 13 and a
second pbae whckimsdaio ﬁ’amﬁdspptl@’ﬂﬂllalsatl%Sh@ﬂefW@fW'@ﬁ@aéeum% m 1to 13,

and, optionall t I I

ol g PAMRRSHBRES AR MRy g DELiRAEHBOR eabR cofiRTR 4l B3sne

5i gsul i njraigin @hdl fasdstome GLP-11agaeist, 3ind comtainimgtthe rat hepst lbeedhsdlimast one
insulin and/or the at | east one G.P-1 agonist in djifferent wei

. ei ght
fracti onandier she ableast ene Glét-diagpsigtin d r@n@m@i@ﬁb@g@tﬂr@ﬁe!ajryle%ﬁéhe
comnbi natt(wl ‘ﬁé@?‘# d%ir@?&% m 14, wherein the weight fractions of the at
I'N 'n an

10l east at | east one G.P-1 agoni st nay be sel ected
in the first pharnmaceuti cal corrp05|t|on the second pharmaceuti cal

conposition, and, where used, .the at | egst one furthe har eut cal
conposi TR comRinalierasslpimad dn PWp%%@&ﬁ@%e'QB?M!m? h%@ tain

diyhf er ent, t L [

0t oneEbhg Tl IRl ol 1A oheRHRE L FhgotERty P deteqe ote It i he
first, sphanﬂacemtnt:al Mpesmee,clhefsmphdrpl‘mmosumc;ainogjp%ﬁmnaandtwbem

| east onelns in.a sybstantiall ica ht fraction.and the at

| cast ongsedane aldeahtreiirbEr phimacauteg ¢S padibB R sUSE Wetpalthe

combi nat EHerﬁécéihﬁs‘aFE&ansﬁbﬁé BbAkiP? HiftPentYaB6€ bRinsien té GEP-1 %g@ﬂm,, a_nd,

where used, further conposition(s) contain the at | east one G.P-1 agoni st

i n a subbased palthg waighttfragdionwei ght fraction and the at |east one insulin
[ qsdi fferent weight fractions. 25

16. The combination as claimed in claim 14 or 15, wherein the first, second, and,
where used, further composition(s) contain the at least one insulin in a
substantially identical weight fraction and the at least one GLP-1 agonist in
different weight fractions.

20

17_.The combination as claimed in claim 14 or 15, wherein the first, second, and,
where used, further composition(s) contain the af least one GLP-1 agonist in a
substantially identical weight fraction and the at least one insulin in different
weight fractions.

25
18. A kit comprising a combination as claimed in any one of claims 14 to 17.

19. The use of a composition as claimed in any one of claims 1 to 13, of a
combination as claimed in claims 14 to 17, or of a kit as claimed in claim 18 in the

30 manufacture of a pharmaceutical for treating diabetes mellitus.

20.A method for manufacturing a composition as claimed in any one of claims 1 to

13, a combination as claimed in claims 14 to 17, or a kit as claimed in claim 18,



18. A kit conprising a conbination as clainmed in any one of clains 14 to

17. WO 209F05888%f a conposition as clained in any pog/BP201@088250t 0
. 13, of a conbination as clainmed in clains 14 to 17, or of a kit as clained

in claim18 in the 30manufacture of ggpharmaceutical for treating diabetes

mel litus . . f i L | & i.Q 2Ny
one of oPafRiSrETAAdatgt SRR EbY L Apg BTN e oy 1 fiq saTTY
kit as ctimirestwitin aflipsulnlél/and!@ m@hmébémmliz@c&ub@b@galatr@c&ﬂ agoni st
or/and a pharnacol ogically tolerable salt thereof with an insulin or/and a
phar nace0tatligning, aagegﬁtmaélysat leashene harmagayticalinacceptablespGinienl | y, at
| east one pharmaceutically acceptable excipient. 5 21. A nethod for
treating a patient with a conposition as clainmed-in any one of clainms Ito
135 a Zlophnsethoddor #satihgqaredicntwithad cempdsition B8, claimeal iki dnyasnecofadiaies i n
claim 18, conprising adm nisteri of .the conposition to the patjent.
22. The uddodp, wr@%nﬁm 8P &t 'E@ggﬂégf%@é 14,4021‘1@ Brekibps ﬁlaé@%i'%,aéﬁai s 1

018 104 808l Bl dAraAELENIE] 6HeUbrbodIRir @ Fethat@hti noul i n._andor

GLP-1 agoni st or a phar ogi c y tolerable salt. 23. The use as
claimed in claim22, conprising an add-on therapy, nore particularly with

an in in and/qr, a GP-1 agonist. 15.24. The use of.the co sition as

cl ai et THe &Ry 31aS SPMACKItRE B S BiTRed i 20m ERS ol Prore e aRye o dRbl 1 ed to
Pabi ent syopaeker Wi adhlinidiratien 86nefdRAin, BA iRshIH, dneryceen Bgbhd Wi th an
insulin and/or a GLP-1 agonist. 20 25. The use of the conposition as

cl ai mred andiany gremsicokigdalty tolerablesalls a suppl enent to a diet in order to

control the blood sugar level in type Il diabetes patients when the
application of an insulin or a GLP-1 agoni st is indicated. 26. The

use of23 rhe RBRESEIRINGEY ASclalmi2Zedompriginghet add-opl theraby2 thar8 patifculaier ei n
the 25treated patients have an HbAlc value in the range from7%to 10%
27. The wilb asfinsylin aaden s ©1-Bn! agorishi med i n any one of claims 22, 23, and
24[5f or treating type Il diabetes and/or obesity.

24.The use of the composition as claimed in any one of claims 22 and 23, wherein
the therapy is applied to patients where type |l diabetes cannot be sufficiently

controlled with an insulin and/or a GLP-1 agonist.

20 25.The use of the composition as claimed in any one of claims 1 to 18 as a
supplement to a diet in order to control the blood sugar level in type Il diabetes

patients when the application of an insulin or a GLP-1 agonist is indicated.

26.The use of the composition as claimed in either of claims 22 and 23, wherein the

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

27.The use of the composition as claimed in any one of claims 22, 23, and 24 for

treating type i diabetes and/or obesity.



