1 Description Combination of an insulin and a GLP-1 agonist The invention relates to a medicament

. comprising at least one insulin and at least one 5 GLP-1 receptor agonist, referred to below as GLP-1
agonist, the medicament being formulated and/or copounded in such a way that it comprises the
insulin and the GLP-1 agonist each in a predetermined amount and can be administered in a dose
adapted to the individual requirement of a patient. 10The invention relates more particularly to a
medicament comprising a first pharmaceutical composition and a second pharmaceutical composition,
and, optionally, at least one further pharmaceutical composition, which each comprise at least one
insulin andP@sedRti@ne GLP-1 agonist and contain the at least one insulin and/or the at least one
GLP-1 agonist in different fractions relative to the total weight 150f the composition. More particularly
the present invention relates to a medicament which comprises a first pharmaceutical composition and
a second R REEf esninsdinon)dsdGoptidarniat least one further pharmaceutical
composition, the first pharmaceutical 20composition comprising at least one insulin, and the second
pharmaceutical composition comprising at least one insulin and at least one GLP-1 agonist, and the at
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optionally, at least one further pharmaceutical composition, which each comprise at
least one insulin and at least cne GLP-1 agonist and contain the at least one insulin
and/or the at least one GLP-1 agonist in different fractions relative to the total weight

15 of the composition.

More particularly the present invention relates to a medicament which comprises a first
pharmaceutical composition and a second pharmaceutical composition, and,
optionally, at least one further pharmaceutical composition, the first pharmaceutical

20 composition comprising at least one insulin, and the second pharmaceutical
composition comprising at least one insulin and at least one GLP-1 agonist, and the at
least one further pharmaceutical composition comprising at least one insulin and at
least one further active compound.

25 Around 250 million people worldwide suffer from diabetes mellitus. For the type 1
diabetics among them, replacement of the deficient endocrine insulin secretion is the
only possible therapy at present. Those affected are dependent on insulin injections
for life, usually several times a day. Type 2 diabetes contrasts with type 1 diabetes in
that there is not always a deficiency of insulin, but in a large number of cases,

30 especially at the advanced stage, treatment with insulin, where appropriate in
combination with an oral antidiabetic, is considered the most advantageous form of
therapy.



continuous supply of glucose to insulin-sensitive organs and tissues and to keep hepatic glucose

- production low during the night. The replacement of the endogenous insulin secretion by exogenous,
usually subcutaneous administration of insulin does npt in general come close to the above-described
quality of the physiological 10regulation of blood glucose. Frequently there are instances of blood
glucose being thrown off-track, either upwardly or downwardly, and in their most severe forms these
may be life-threatening. In addition, however, blood glucose levels which are elevated over years,
without initial symptoms, constitute a considerable health risk. The large-scale DCCT study in the USA
(The Diabetes Control and Complications Trial 15Research Group (1993) N. Engl. J. Med. 329,
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scale DCCT study in the USA (The Diabetes Contro! and Complications Triat
16 Research Group (1993) N. Engl. J. Med. 329, 977-986) showed unambiguously that
chronicaliy elevated blood glucose levels are responsible for the development of late
diabetic complications. Late diabetic complications are micro- 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
20 addition, is associated with an increased risk of cardiovascular disorders. From this it
can be inferred that an improved therapy of diabetes must be aimed primarily at
keeping blood glucose as closely as possible within the physiological range. According
to the concept of intensified insulin therapy, this is to be achieved by means of
injections, several times a day, of fast-acting and slow-acting insulin preparations.
25 Fast-acting formulations are given at mealtimes in order to compensate the
postprandial rise in blood glucose. Slow-acting basal insulins are intended to ensure
the basic supply of insulin especially during the night, without leading to hypoglycemia.

insulin is a polypeptide composed of 51 amino acids which are divided over 2 amino
30 acid chains: the A chain, with 21 amino acids, and the B chain, with 30 amino acids.
The chains are linked together by 2 disulfide bridges. Insulin preparations have been
employed for many years for diabetes therapy. Such preparations use not only
naturally occurring insulins but also, more recently, insulin derivatives and insulin



5acid residue by other amino acids and/or addition/deletion of at least one amino acid residue from the
. corresponding, otherwise identical, naturally occurring insulin. 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 10which are obtained by chemical modification. The chemical
modification may consist, for example, in the addition of one or more defined chemical groups and to
one or more amino acids. Generally speaking, the activity of insulin derivatives and insulin analogs is
somewhat altered as compared with human insulin. 15Insulin analogs with an accelerated onset of
action are d@eséggsd in EP 0 214 826, EP 0 375 437, and EP 0 678 522. EP 0 214 826 relates, among
other things, to replacements of 827 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
encompass$esilisainelaes cie analogsd ostutgiinedeuBirg; inlsidine ayaptaptiamabiy aiswle onodified
i B3 andieinfidd: ASAFLE RRSHARLY ) Rpls sraiardbe BRY D ARIRGS dantiRed neP A0
885961. EP 0419 504 discloses insulin analogs which are protected from chemical modifications by

modificatiofct ERpEHRMEAthBBAMINe PaideNdiee Addilanirlmiamiafsh ipestione ABjmaEciAl 8 or
A21. WO 9241938 Feaserbes inssbin-amalogsHarwiien fdaast onaaal Zo%@&h%iﬂg%mn?ﬁ%e—% has

f
been replaced by lysine or arginine. Such insulins, according to WO 92/00321, have an extended
activity. A GEURR SR ILSREs R MY R DHFRMINBASRS Y dederRiorrePAtarale 187 and by
the insulin analogs described in German patent applications 10 2008 003 568.8 and 10 2008 003

566.1. 4 . _— o S L
Insulin derivatives are derivatives of naturally occurring insulin or of an insulin analog

10 which are obtained by chemical modification. The chemical modification may consist,
for example, in the addition of one or more defined chemical groups and to one or
more amino acids. Generally speaking, the activity of insulin derivatives and insulin

analogs is somewhat altered as compared with human insulin.

15 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 0 214 826 relates, among other things, to
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 lysine or arginine in B28, which may

20 optionally also be modified in B3 and/or A21. An accelerated activity is also exhibited
by the insulin analogs described in EP-A-0 885 961,

EP 0 419 504 discloses insulin analogs which are protected from chemical
modifications by modification of asparagine in B3 and of at least one further amino aid
25 in positions A5, A15, A18 or A21.

WO 92/00321 describes insulin analogs in which at least one amino acid in positions
B1-B6 has been replaced by lysine or arginine. Such insulins, according to WO
92/00321, have an extended activity. A delayed activity is also exhibited by insulin

30 analogs described in EP-A 0 368 187 and by the insulin analogs described in German
patent applications 10 2008 003 568.8 and 10 2008 003 566.1.

The insulin preparations of naturally occurring insulins for insulin replacement that are



on the market differ in the origin of the insulin (e.g., bovine, porcine, human insulin) and also in their

. composition, whereby the profile of action can be influenced (onset of action and duration of action).
By combining different insulin products it is possible tg obtain a wide variety of profiles of action and to
set blood sugar levels which are as 5close as possible to physiological. Recombinant DNA technology
nowadays allows the production of such modified insulins. These include insulin glargine (Gly(A21)-
Arg(631)-Arg(B32) human insulin), with an extended duration of action. Insulin glargine is injected as
an acidic, clear solution and, on account of its solution properties in the physiological pH range of the
subcutaned0shissiarketslidspitatbe asdio a@ﬁa@l@ﬂdimfﬁ@ abswuigiepdnsini blargindnsitijected
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gastric moting shectissarenariomgibsuwin glppgoatrilesdrisss prolonged duration of action
15 is charactenzed by a clear solution with an acidic pH.

Glucagon-like peptide 1 (GLP-1) is an endocrine hormone which increases the insulin
response following oral intake of glucose or fat. GLP-1 generally regulates the
concentrations of glucagons, slows down gastric emptying, stimulates the biosynthesis

20 of (Pro-)insulin, increases the sensitivity toward insulin, and stimulates the insulin-
independent biosynthesis of glycogen (Holst (1999), Curr. Med. Chem 6:1005, Nauck
et al. (1997} Exp Clin Endocrinol Diabetes 105: 187, Lopez-Delgado et al. (1998)
Endocrinology 139:2811).

25 Human GLP-1 has 37 amino acid residues (Heinrich et al., Endocrinol. 115:2176
(1984), Uttenthal et al., J Clin Endocrinol Metabol (1985) 61:472). Active fragments of
GLP-1 include GLP-1(7-36) amide and GLP-1(7-37).

Exendins are another group of peptides which are able to lower blood glucose

30 concentrations. Exendins have a certain similarity in sequence to GLP-1(7-36) (53%,
Goke et al. J. Biol Chem 268, 19650-55). Exendin-3 and exendin-4 stimulate an
increase in cellular cAMP production in acinar cells of the guinea pig pancreas by
interaction With exendin receptors (Raufman, 1996, Reg. Peptides 61:1-18). In



Exendin analogs may be characterized by amino acid replacements and/or C-terminal truncation of
. the natural exendin-4 sequence. Exendin analogs of this kind are 10described in WO 99/07404, WO
99/25727, WO 99/25728. Combinations of insulin ang;GLP-1 are known from WO 2004/005342 for the
treatment of diabetes. 15In clinical practice the amount of insulin to be administered is adjusted to the
individual requirement of the individual diabetes patients. Individual patients generally need different
amounts of insulin and/or GLP-1 agonist. Typically the predetermined dose is administered by
administering a defined amount of a composition having a defined concentration. A result of this is that
a compositiontraisicte compdised, iszelidiand BoButEdantiresarse timerallows ible askministiation of only
one particul i insulin and GLP-1. This means that only one of the two amounts of insulin
and GLP-llé ?gsr?gf?e%g%%lt%% %‘J"p imally to the requirement of the patients. Since in practice the correct
adjustment of the amount of insulin administered is essential, it is assumed that, when a particular
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30combination, but only in a fixed portion of the active compounds, as is present in the composition.
As set out therein, this is a disadvantage for the combination of an insulin with a GLP-1 agonist, since
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injection therapy such as the injection of insulin, for example, patient compliance is a key prerequisite

for the success of the therapy. Generally speaking, in the case of an injection therapy, pain,
needle-phGoixbamatithes i iysudifeaidyGoPtHednidationrafraialve 280 00k feided can lead to
reduced C%gg}liﬁgﬁﬁo%f f}%% g%tisent is to use two separate devices for injection, then these problems
multiply. 1 '

15 In clinical practice the amount of insulin to be administered is adjusted to the individual
requirement of the individual diabetes patients. Individual patients generally need
different amounts of insulin and/or GLP-1 agonist. Typically the predetermined dose is
administered by administering a defined amount of a composition having a defined
concentration. A result of this is that a composition which comprises insulin and GLP-1

20 at the same time allows the administration of only one particular proportion of insulin
and GLP-1. This means that only one of the two amounts of insulin and GLP-1 can be
adapted optimally to the requirement of the patients. Since in practice the correct
adjustment of the amount of insulin administered is essential, it is assumed that, when
a particular proportion of insulin to GLP-1 is administered, the GLP-1 agonist is either.

25  underdosed or overdosed and is correct by chance at best.

There are various systems known for injecting a combination of active compounds.
The active compounds may be formulated in a composition and provided in a device,
as for example in a prefilled syringe. A system of this kind does allow the dosing of the
30 combination, but only in a fixed portion of the active compounds, as is present in the
composition. As set out therein, this is a disadvantage for the combination of an insulin
with a GLP-1 agonist, since different amounts of the insulins and of the GLP-1 agonist

have to be administered, according to the therapeutic requirement.



A single device for the administration of insulin and a GLP-1 agonist is advantageous over the use of
. two separate devices for administering insulin and a GLP-1 agonist as far as the patient/user is
concerned. Moreover, the use of only one device rathgr than two devices may reduce the number of
steps which the patient/user must carry out, 15which lowers the frequency of errors in use. This
reduces the risk of unwanted side effects. US 4,689,042, US 5,478,323, US 5,253,785, and WO
01/02039 describe devices for the simultaneous administration of two injectable products to a patient.
These devices 20comprise two containers each containing one composition. In these devices the two
compositions are injected via a needle. This does make it possible to overcome the disadvantages
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dosing of small or very small volumes. However, such devices are expensive an asis of their
operation,eﬂ%cf‘ﬁ‘tended only for use by trained personnel, as in the laboratory, for example. Since,
generally speaking, patients inject themselves with insulins and/or GLP-1 agonists, the use of such

devices for administering insulins and/or GLP-1 20agonists is ruled out. The devices that are
described. r%Qg%B@,H@@&E@@&ZUS 5,253,785, and WO 01/02039 describe devices for

the simultaneous administration of two injectable products to a patient. These devices

20 comprise two containers each containing one composition. In these devices the two
compositions are injected via a needle. This does make it possible to overcome the
disadvantages produced by the use of two separate devices. As a result of the mixing
process, there is a dilution in the concentrations of the two active compounds. This
may impact adversely on the pharmacokinetics.

25
The pharmacokinetics of insulin, particularly of insulin glargine, is influenced by the
dilution of the insulin in the administered composition. In order to ensure reliable
activity of a particular dose of insulin, therefore, the concentration of insulin ought to
be kept constant as far as possible. Dosing ought to take place essentially via the

30 volume of the insulin composition administered. This is also true for the administration
of a combination of insulin and a GLP-1 agonist. When a combination of insulin and a
GLP-1 agonist is administered, this proviso can only be met if both substances are

dosed in a fixed proportion to one another in one composition. Where both substances



US 5,478,323, US 5,253,785, and WO 01/02039, which allow the patients to inject themselves with

. active compound solutions, are unsuitable for the dosing of small and very small volumes. 25The
problems which arise with the injection of a combinatign of an insulin and a GLP-1 agonist are as.
follows the proportion of the active compounds must be variable; the pharmacokinetics of at least one
of the active compounds (the insulin) is influenced by the concentration/dilution; 30 the
pharmacokinetics of at least one other active compound (the GLP-1 agonist) is not, or not
substantially, influenced by the concentration/dilution. 8 least partly overcomes the above-described
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lowefing wﬁpd@tﬁ@mﬁ%ll@}do@gemehcentration (i.e., improved glucose tolerance) like a GLP-1 agonist
alone, and additionally exhibits the postabsorptive lowering of glucose like an insulin (example 9). 15
Reduction in the risk of hypoglycemia (examples 2-4). Improved adaptation of the blood glucose
concentratidne&diaraivahesaictiovaiowstidmpeByvide the GLP-1 agonist in such a high

concentration that the dosed addition of the GLP-1 agonist produces not significant
ditution of the insulin composition (e.g., not more than 10%). Polypeptides such as

10 insulins (e.g., insulin glargine, Lantus®) or GLP-1 agonists cannot be concentrated ad
infinitum. First, the solubility of proteins is limited, and high concentrations of protein
may alter the flow characteristics of the solution. The most important problem for the
use of solutions with a high concentration of active compound is the dosing accuracy.
At high concentrations it would be necessary to administer small volumes or to carry

15 out dosing into a different solution. There are devices known for the precise dosing of
small or very small volumes. However, such devices are expensive and, on the basis
of their operation, are intended only for use by trained personnel, as in the laboratory,
for example. Since, generally speaking, patients inject themselves with insulins and/or
GLP-1 agonists, the use of such devices for administering insulins and/or GLP-1

20 agonists is ruled out. The devices that are described, for example, in US 4,689,042,
US 5,478,323, US 5,253,785, and WO 01/02039, which allow the patients to inject
themselves with active compound solutions, are unsuitable for the dosing of small and

very small volumes.

25 The problems which arise with the injection of a combination of an insulin and a GLP-1
agonist are as follows
e the proportion of the active compounds must be variable;
= the pharmacokinetics of at least one of the active compounds (the insulin) is
influenced by the concentration/dilution;
30 ¢ the pharmacokinetics of at least one other active compound (the GLP-1 agonist) is
not, or not substantially, influenced by the concentration/dilution.

It was an object of the present invention, therefore, to provide a medicament which at



Improved glucose tolerance and lowering of postabsorptive glucose concentrations (example 9). 20

. The synergistic activities of the combination on the glucose concentration are observed in a GLP-1
agonist concentration range of one order of magnitudg (factor 10). (Example 6 compared with
examples 4 and 2). Only in the case of relatively small GLP-1 doses and/or relatively large proportions
of insulin to GLP-1 are the activities of insulin predominant. 25 Maintains the function of the (3-cells
(example 10). Weight loss/reduction in weight gain. All examples show that GLP-1 agonists and
insulins exhibit no adverse interactions. As a result of the activities on the fasting, postprandial, and

postabsor[&et biadly 3ugisenseschicehautisiasdtibedatises! pastiliestofruipeidhamudn bertioér
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and/or compounded in such a way that it comprises the insulin gonist each’in a
predetermined amount and can be administered in a dose adapted to the individual requirement of a

patient. 5T§hﬁéE%E%W@qﬂﬁ&%hﬁpﬁ%ﬂ%%ﬂ?ﬁﬂ%#@%dd&ﬁéiﬁm HHEANNAPAIR LSV £130516S:

mellitus, more particularly patients with type 1 or type 2 diabetes. The medicament of the invention

allow’ the BIBEHY RICRGE R &I RERIR Boeasiaien oholecdrslinesg 16 Hrrmegipsandisiesess in the
case of pafigstsbaiiptiabpirscdarotempdicd WhntyRs Jser dynesaifiahates Gl megligagient is used

preferably tﬁ)adjust the fasting, postprandial and/or postabsorptive blood glucose concentration of
patients witt?Bfabetes, more particularly patients with type 1 or type 2 diabetes. More preferably the
medicament of the invention is used to adjust the postprandial and/or postabsorptive blood glucose

15concentratign of patients with digbetes, more particularly patients with type 1 or type 2 diabetes.
Adjustmerit in&ﬁg%%ﬂ?gﬂ %%%ﬁ@%ﬂlﬁ HH]W%WI%E’HBBB itbsseraprieserinsr Sekuitigsantially

achiéved or athedattingppdoydegtiandhereiccisselaiord ihictotmaalweeane daelmargapeant more
particularly blogd, BIHRASS GRACST I SSMbna i BTSNt M postbrartlal Glacosa d/d
concentration (i.e., improved glucose tolerance) like a GL.P-1 agonist alone, and
additionally exhibits the postabsorptive lowering of glucose like an insulin
(example 9).
15 e Reduction in the risk of hypoglycemia (examples 2-4).
¢ Improved adaptation of the blood glucose concentration fo normoglycemic levels
(example 8).
¢ Improved glucose tolerance and lowering of postabsorptive glucose concentrations
(example 9).
20 ¢ The synergistic activities of the combination on the glucose concentration are
observed in a GLP-1 agonist concentration range of one order of magnitude (factor
10}. (Example 6 compared with exampies 4 and 2). Only in the case of relatively
small GLP-1 doses and/or relatively large proportions of insulin to GLP-1 are the
activities of insulin predominant.
25 ¢ Maintains the function of the B-cells (example 10).
» Weight loss/reduction in weight gain.
e All examples show that GLP-1 agonists and insulins exhibit no adverse
interactions.
o As a result of the activities on the fasting, postprandial, and postabsorptive blood
30 glucose concentrations, it becomes possible to reduce the number of

administrations of the combination to once daily.

The invention provides a medicament comprising at least one insulin and at least one



20corresponding to 3.3 to 7.8 mmo1/1). This range of fluctuation encompasses blood glucose

. concentrations under fasting conditions, postprandial conditions, and postabsorptive conditions.
Postprandial and postabsorptive are terms familiar toghe person skilled in the field of 25 diabetology.
Postprandial is used herein to refer more particularly to the phase after a meal and/or after glucose
loading in an experiment. This phase is characterized more particularly in a healthy individual by an
increase and fall again in the concentration of glucose in the blood. Postabsorptive, or postabsorptive
phase, is used herein to refer more particularly to the phase which follows the postprandial phase. The
postprandi@ll3dghagenigpitadyrerdisampentbhintidothaiinieal and/or ghropse tekding stibh a way

postabsorpijve: ically.for. 6.h, 10 talerance in the treatment of a patient with
diabetes, r%é@%gar IC @s%; \E\ﬁ%ﬁﬁ%@g ngr%ﬁ/%Q%?;baqug! qmeparébina[f%egC{ﬁi <8 glé)r% Oeuﬁ?eans
that the médidane feohdne nisiento i ondeserrrpostorinthal bidivit gkicespicemeritedtiopaliaptoving
the glucose tolerance is also taken to mean that the medicament of the invention lowers the

5postabsorptive blood glucose concentration. Lowering means more particularly that the blood glucose

concentratidiedtiBsigatrant et wontivyisceserd nnsstiaar fensastigpratienitedithereto. The
medicamegizpidiar IMEIRteN iforB B4R NG M fiskie WP RANCe By Whisy Mgy ggcur, for example,

in the postabsorptive phase. The medicament of the invention is 10used preferably for preventing
hypoglycemia in the treatment of a patient with diabetes, more particularly with a type 1 or type 2

diabetes, iTheingpassiG (T e vRasirraNave AreuIdnargIastisanRstiepesiapsrIptive phase.
The medicament of the invention may maintain the function of the pancreatic 13-cells, 15The
medlicameRTGPIRR TIOEA AR R VR pRABTAIY RS St et aiooIaNe peiehatee

f3-cHlls in mpeadieaitidtilipbgies morgpartidiaisshewith a type 1 or type 2 diabetes. The loss of
function Otrtﬂg r]ﬁ%gf%lgsmné% ig%ggg S;?r%t%nr%rﬁf %t:ia%ﬂjasrp{hbg f%%gﬁg),spi)%stprandiai and/or
postabsorptive blood glucose concentration of patients with diabetes, more particularly
patients with type 1 or type 2 diabetes. More preferably the medicament of the
invention is used to adjust the postprandial and/or postabsorptive blood glucose
15 concentration of patients with diabetes, more particularly patients with type 1 or type 2
diabetes. Adjustment in this context means that normoglycemic blood glucose
concentrations are substantially achieved or at least an approximation thereto is
obtained. By normoglycemic levels are meant more particularly blood glucose
concentrations in the normal range (breadth of fluctuation 60 — 140 mg/dl,
20 corresponding to 3.3 to 7.8 mmol/l). This range of fluctuation encompasses blood
glucose concentrations under fasting conditions, postprandial conditions, and

postabsorptive conditions.

Postprandial and postabsorptive are terms familiar to the person skilled in the field of

25 diabetology. Postprandial is used herein to refer more particularly to the phase after a
meal and/or after glucose loading in an experiment. This phase is characterized more
particularly in a healthy individual by an increase and fall again in the concentration of
glucose in the blood. Postabsorptive, or postabsorptive phase, is used herein to refer
more particularly to the phase which follows the postprandial phase. The postprandial

30 phase typically ends up to 4 h after the meal and/or glucose loading. The
postabsorptive phase lasts typicaily for up to 8 to 16 h.

The medicament of the invention is also used preferably for improving glucose



20Furthermore, the medicament of the invention may bring about a loss in weight and/or prevent a

. gain in weight in patients with diabetes, more particularly type | or II. In diabetes patients, especially
those of type 2, weight gain and excessive weight argdrequent problems. Accordingly, administering
the medicament of the invention may support a therapy for the treatment of excessive weight. 25 It will
be appreciated that the medicament of the invention can be used in order to treat more than one of the
preferred indications described therein in a patient with diabetes, more particularly with a type 1 or 2
diabetes. Accordingly the present invention encompasses not only the individual preferred indications
but also aroiteaay GO dothisi atidmeat thfesipdivatibwithTdiebekdicamesipaf ticalnvenioncapthersfore be

used to tr herein-described indications in patients, with diabetes, mo
particuIar@gggtﬁﬁ%%%hq}éggof% tgbge gju a %tgeos,e%p e“b% 335%5%}4'3@% '@?@P&&;ﬂﬁﬁ% the
fasting, pokstyeatigialewmersthe srapsoetial hisod glucese ddncenteticatiom fonvimgtbdng giosese

tolerance. {gk pIGYEINAYRRANTE THRAIPHIER G 058 ¥ yaslon s PANEIEAYE L3-cells, or

weight loss and/or for preventing weight gain. Preference Is given to the adjustmen?o asting,

postprand RO SHARRN PHLEBIsIP Bleasise ¢ensesteationcbawstityg thednthroounertiofigidydbat
stolerancagagfebig peedenian ahiaen seriiantin Merad RBHAbKIGIENEE afEaN plgp be used

for producing a medicinal product for treating one or more of the herein-described indications, as, for
example, {6AgHjS SRR BBk E196&8prandial and/or postabsorptive blood glucose concentration,

10for imIOF@Mi@gr@@@é‘#ﬁéﬁi@ﬁﬁ@iﬁ%ﬂi@ﬁqgtgméﬂb@mgﬁ&%éﬂro@rﬁgeﬁg@?e@@rﬁ?é%miﬁfﬂﬂw of the

pancreatic 13-cells, for weight loss and/or for preventing weight gain. T ast one insulin and the
g 0 i

at least orfCEHPIF HEER T ) HISPOSBRsa RIS MigShg ' m Eacisarpesl ot the: inuantgise or
mori@of theseet eirefirablibly pRindicatighypagiptenrmpi orragiHsinadhs frsling waestprandial

and/or postabsqrptive blood glucose conpcentration, for improying glucose tolerance, for preventing
hypogche%%%,e?oér)spFg%ﬁtﬂ?é?gﬁ%%gyo%ﬁhéﬂgﬁ Q1 RE %Bﬁ%ﬁﬁ@%%—%éﬁgmﬁﬂﬁﬁs@émﬁor for
preventindwmogiifaaiia to occur more particular in the postabsorptive phase.

The medicament of the invention may maintain the function of the pancreatic p-cells.
15 The medicament of the invention is used preferably for preventing a loss of function of
the pancreatic B-cells in a patient with diabetes, more particularly with a type 1 or

type 2 diabetes. The loss of function of the B-cells may be caused more particularly by

apoptosis.

20 Furthermore, the medicament of the invention may bring about a ioss in weight and/or
prevent a gain in weight in patients with diabetes, more particularly type t or Ii. In
diabetes patients, especially those of type 2, weight gain and excessive weight are
frequent problems. Accordingly, administering the medicament of the invention may
support a therapy for the treatment of excessive weight.

25
It will be appreciated that the medicament of the invention can be used in order to treat
more than one of the preferred indications described therein in a patient with diabetes,
more particularly with a type 1 or 2 diabetes. Accordingly the present invention
encompasses not only the individual preferred indications but also arbitrary

30 combinations of the indications. The medicament of the invention can therefore be
used to treat one or more of the herein-described indications in patients with diabetes,
more particularly of patients with type 1 or type 2 diabetes, for the purpose, for
example, of adjusting the fasting, postprandial and/or postabsorptive blood glucose



20The at least one GLP-1 agonist and the at least one insulin may be provided together in one

. pharmaceutical composition. In this case a first and a second composition and, optionally, at least one
further pharmaceutical composition are provided, eacﬂcomprising the insulin and the GLP-;lagonlst.
Accordingly the invention provides a medicament comprising a first pharmaceutical composition and a
second 25pharmaceutical composition, and, optionally, at least one further pharmaceutical
composition, each comprising at least one insulin and at least one GLP-1 agonist, and containing the
at least one insulin and/or the at least one GLP-1 agonist in different weight fractions relative to the

total weightofitee atitpnSiiom e gRiesentsieestination prplismaly idsgscenaduttiier
pharmaceutical composijtion” g1eans that the medicament of the invention, in addition to the first and
78 e

second ph&fm4dd dnstoneling raneaitdsedacRinrie phiassaraiscdotomposition.

Hence the previramenaibiiayiive Mieferaar S IS tolfh EBErAMMe: 31 4a Sk, bdbtRrdupsmore
pharmaceutical compositions ,ofztiE inyention.  Preferred medicaments are those which comprise a
first and a &8 %rdp&%??%%%rg&lt\{g %’8 AR CONERHRAA RO iRirve ment pEaldFe sfedicaments

whicls comizlieesaadesind/setbadranchaidhitsl plypoghesutieal composition of the invention. 10Likewise
preferred are medicaments which comprise a first, a second, a third, and a fourth pharmaceutical
composition of the invention. Likewise preferred are medicaments which comprise a first, a second, a
third, a foufthe anedidifthestaitiae éutiealicompositianbé & 3be forjghbidiiatiipasrédheratl past oae

insulin an 0 - oni ay be selected.in the first pharmaceutical composition,
the seconﬁ%h%%%@gﬁﬁéaéfgﬁtgﬁ ig%f Q%?%#ee?se(:ﬂsgggc’ ’fhe’ca?tyllégss’t _%ﬁ’e??ﬂrﬁ)f &r _ ceutical
compositicidging heviasting, thestiiamiiaeunidairqovn istoptivecbitain gifteese peopertipaticf,
20ingylin g BEsH RS bRRe b RRANENRIORT LSRN, I ia GRS, e st eppsiion may, gontain
the smallest proBortig;@abrﬁld the second c%’mpo :rtlé(r)n t%& -g?e%%er préportﬁgoﬁ. 9\'/%13%361 985S one
further corfipdigonat ihrepentrratiayBeesitaidahweight ipeatengiapiortioreatitarg wéighteyainmposition
is 25present as well, it may contain the next-greater proportion in turn. The compositions

The at least one insulin and the at least one GLP-1 agonist may also be used for

producing a medicinal product for treating one or more of the herein-described

15 indications, as for example for adjusting the fasting, postprandial and/or
postabsorptive blood glucose concentration, for improving glucose tolerance, for
preventing hypoglycemia, for preventing a loss of function of the pancreatic p-ceils, for

weight loss and/or for preventing weight gain.

20 The at least one GLP-1 agonist and the at least one insulin may be provided together
in one pharmaceutical compossition. In this case a first and a second composition and,
optionally, at least one further pharmaceutical composition are provided, each
comprising the insulin and the GLP-1 agonist. Accordingly the invention provides a
medicament comprising a first pharmaceutical composition and a second

25 pharmaceutical composition, and, optionally, at least one further pharmaceutical
composition, each comprising at least one insulin and at least one GLP-1 agonist, and
containing the at least one insulin and/or the at least one GLP-1 agonist in different
weight fractions relative to the total weight of the composition.

30 In the present specification "optionally, at least one further pharmaceutical
composition” means that the medicament of the invention, in addition to the first and
second pharmaceutical compositions, may comprise at least one further

pharmaceutical composition. Hence the medicament of the invention may comprise,



may therefore contain proportions of insulin to GLP-1 agonist, based on the weight fraction, that

- increase from the first to the second and, where used, further compositions. 30The weight fraction of
one of the two active compounds, i.e., of the at least-ppe 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 in each case such that the 13
predetermined dose of this active compound can be administered by administering a defined volume
of the first, second and/or at least one further composition. With particular preference this active
compound® gr@aieast. chebirBulind 53h0wasigne fesetisrmsichstiswlerantsimnacitbeompounds,
i.e., of the gt lgagtpne 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 proportions of insulin to GLP-1

agonist, baseebpihmudihihBaian theeasmitaredhafist wihe saeonddQans pwhera tsesedyrther

compositions. With particular preference this active compound is the at least one GLP-1 agonist.
Furtiermor@MRESHAGIRIHHEHINIIPR: other of the two active compounds in the pharmaceutical
compositions is determined such that one of the pharmaceutical 15compositions can be selected in

h .that.the d f the first qf the twp active compounds that is to be adminjstered and the
Zlcj)ge 2fV¥h 'Eg%’é%%?%éfgé% rﬂ%%b%ﬁ&ﬁ%@i@vr\{ e g‘iﬁﬁﬂ@@"ﬂ%@ ar rﬁﬁvér?ﬁ'?ﬁ%fﬁf&é%&ﬂme. Hence a

pharmaceptieatzmepticHi aois meititind ithishre@raors the desired proportion. 20Theoretically it would
be possible to provide a pharmaceutical composition for each individual therapeutically desired
proportion of the weight fractions of the at least one insulin to the at least one GLP-1 agonist, in order
to olftain drikeprise prefeseark atailmedicomenbirevhinhts;doisth adtive acmpondds fhiréyendpatient.

251n the prgsARtRUFAIRL.HBAY ESHiBO BB LIRS tical compositions s

Likewise preferred are medicaments which comprise a first, a second, a third, a fourth,
and a fifth pharmaceutical composition.

15
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
such a way that the pharmaceutical compositions contain different proportions of

20 insulin to GLP-1 agonist, based on the weight fraction.

In this case the first composition may contain the smallest proportion and the second
composition the next-greater proportion. Where at least one further composition is
present, it may contain the next-greater proportion. Where a further composition is

25 present as well, it may contain the next-greater proportion in turn. The compositions
may therefore contain proportions of insulin to GLP-1 agonist, based on the weight
fraction, that increase from the first to the second and, where used, further

compositions.

30 The weight fraction of one of the two active compounds, 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 in each case such that the



sufficient in order to cover the dosages needed in practice for the two active compounds. For each

. patient a defined dosage range is defined within a therapeutically rational interval for each of the two
active compounds. The dose to be administered ough? hereby to fluctuate essentially within this
dosage range for a 30particular patient, without any overdosing or underdosing. 14 blood plasma
occur in a concentration range of the GLP-1 agonist of one order of magnitude (factor 10). Since it is
primarily the amount of insulin that must be adapted and precisely dosed to the individual patient, the

synergisti [ e of.the GLP-1 agonist gllows,a pharmaceutical compositjon of the
invention ?%%&::%%?é@i%} é%g% n%? FB?O%%H&? %?gg)ﬁgg?t Ghe tfr?s% mm{gf?h%r%(géyiﬁggﬁ@lé elg-rpa?g'onist to
cover a théedjsagtivatunge of thefinstdssesrsinanitdor et stitnehidbsodatedositimergidtithamount of

CLP-1 agonist Tiae RO 1A BERECEIAHSHAR 1aahevenedepkd fAsyjp dose has s

corresponding dose of the at least one GLP-1 agonist, which is situated within the desired range, e.g.,
the synergistic range. As set out earlier on 10above, the proportions of the first, second, and, where

useds at lepgk %ngthsbﬁ@m&Pﬁig%WértB?m@%@&m@@ﬁ%%&s%eﬁ%%yh%m%ne -
proportions increase from the first to the second and, where used, the at least one further composition.

If the dosd S @t O Inegblaasheir GeBrtaunsish Hothedirat ainpoaterticalcosnaasiien.
compositighg iscRuistfBHagRaENNBRNEH IS AR efhd SHPRAE 1 sty el SheShishaarpiely then the

next compagsition (e.g,, the second composition) or a further composition with a greater proportion of

the at leatGHERSBHHAGR FRMRISHGbisPE B AbhY SRlSE RISt dapioing s ARQRIS tREIRRNE DNt of

the GLP-ka@lifst adgbaisesieriinstlims oasdigsiiditrinadesiksedianane The nropritirs g the first,
c%jd, and, where used, at | Othe medicament may further be

se ,.at least one further compgsition of r
chosen su%rﬁdm‘ﬂﬁﬁ{g r"é?ﬁjjes%ﬂ??ﬂﬁé ?ﬁ’&ﬂﬂ%@%ﬁﬁe@ﬁﬁi@ﬁ@ﬁ BERSRIPIENAR HugiRd R sages of the at
least one GirRpbmgdnsthsont ¥ aaGGhE-aredjonieverlap one another. Preferably the ranges
overlap. Overlapping means more particularly that it is possible to select at least two compositions
which, at the desired dose of the at least one insulin, each contain an amount of the at least one
25GLP-1 hyothistwhieh theswetivt frectiesioddripsther chithe. fiar actirepdethresdsnimptisitions are
sufficient tg.adiy -dos : t ' i indiyvi ient to a level. selected from
the range%?rnom 1§5Etgc}%g%r§?g (g%cq%ﬁélt:}% aff‘lg) é&tg #r@@gaan%i&?mﬂtgg é(')qéje%tl%@ %%%?E@%%%li{év%th an
amdfnt widmpasitions can be selected in such a way that the dose of the first of the two active
compounds that is to be administered and the dose of the second active compound
that is to be administered are given in a defined volume. Hence a pharmaceutical

composition is selected which contains the desired proportion.

20 Theoretically it would be possible to provide a pharmaceutical composition for each
individual therapeutically desired proportion of the weight fractions of the at least one
insulin to the at least one GLP-1 agonist, in order to obtain an optimum dosage,

tailored to requirements, for both active compounds for every patient.

25 In the present invention, a particular number of pharmaceutical compositions is
sufficient in order to cover the dosages needed in practice for the two active
compounds. For each patient a defined dosage range is defined within a
therapeutically rational interval for each of the two active compounds. The dose to be
administered ought hereby fo fluctuate essentially within this dosage range for a

30 particular patient, without any overdosing or underdosing.

Surprisingly it has been found that the synergistic effects of the combination of at least

one insulin and at least one GLP-1 agonist on the concentration of glucose in the



30range from 10 to 20 pg (see example 11). It is also possible to provide a medicament of the

. Invention in which the proportion is selected such that for each desired dosage of the GLP-1 agonist
there is a 15 corresponding dosage of the at least oqgrinsulin which lies within the desired range, e.g.,
the synergistic range. The proportions of the first, second, and, where used, at least one further
composition of the medicament may also be chosen such that the ranges of the dosages of the GLP-1
agonist that correspond to the desired dosages of 5the at least one insulin border one another and/or
overlap one another. Preferably the ranges overlap. Overlapping in this context means more
particuIarlybﬂbadipiamMeamis@emmdaaatitymangmoﬁ'ﬂ!ﬁmGWhi¢ha@rtlm destiedbadsage of the at

least one taln namount f the at | eas e insulip that lies within the desired
g o PEVRLER RS SINR MERMALE) e SetRt SR el hlS] b aanted
pharmacelsﬁmhbcwqﬁjwdoas@mdémmIalol@m mmetptb@mbﬁgmtmowdwrhrétmoﬁ'mtge tfdhet, not

more thanéqf,% @@ ‘%SH}WQ' C ﬂ%ﬁ%ﬂﬁ &PI@ g g\;é% |8f)9§eq%\}é% S}'{\té}vogﬁéﬂ%néam the

at least one |nsuI| identical or nt welg tfractl r example, at ea
complositiorfiethenaperion ehay i@@ﬁt@ﬁ@ﬁ@@h@é@ﬂbﬁ@ﬁ@@m ane Slisthagaltyistienterenaight

fraction. 2QHdrpeaff paios teluatireacend shnd et s s iurbal sumpRsi g agepian the at

least one msulln in a substantially identical weight fraction and the at least one GL gonist in

different wel§REFaeliGHS Thaaasiisho SR REGIhGaRtw saigstashaphibaluasr dasicdp-1
agonist in Zaidpniierlondffeseishh dinglianse botrxamrlesiad ieas 29 QliheigompRgitigns of the

invention may contain the at least one GLP-1 agonist in a substantially identical Welght fraction. It is

also prefeﬁgﬂq e hf@tt%éﬁaegrfﬁnﬁ/ﬁe?egu’sw RIRREYIBHASOGBoAS RRB0LERATHRRE™ L least one
GLRJ agaiisl/i eheubs3potiadiydddntieaiiegightdiatliondnshibie als@shoraéoiHin Anrgierent weight

fractions. composition of the medicament may also be chosen such that the proportions

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 compaosition) is outside (generally above) the desired

15 dosage range of the GLP-1 agonist, then the next composition {e.g., the second
composition) or a further composition with a greater proportion 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
proportions of the first, second, and, where used, at least one further composition of

20 the medicament may further be chosen such that the ranges of the insulin dosages
which cbrrespond to the desired dosages of the at least one GLP-1 agonist border one
another and/or overlap one another. Preferably the ranges overlap. Overlapping
means more particularly that it is possible to select at least two compositions which, at
the desired dose of the at least one insulin, each contain an amount of the at least one

25 GLP-1 agonist which lies within the desired dosage range.

For example, three compositions are sufficient to adjust the dose of the at least one
insulin for an individual patient to a level selected from the range from 15 to 80 units of
insulin and at the same time to dose the GLP-1 agonist with an amount within the

30 range from 10 fo 20 ug (see example 11).

It is also possible to provide a medicament of the invention in which the proportion is
selected such that for each desired dosage of the GLP-1 agonist there is a



16 medicament of the invention may comprise at least one further pharmaceutical composition which

- contains either at least one insulin or at least one GLP-1 agonist. The medicament of the invention
may also comprise at least one further pharmaceuticgg composition which contains at least one insulin
and at least one GLP- 51 agonist in a proportion of the weight fractions which is like the B
herein-described first, second or, where used, further pharmaceutical composition. The invention
further provides a medicament comprising a first pharmaceutical composition and a second
pharmaceutical composition, the first pharmaceutical 10composition comprising at least one insulin

and the seedigsneading dorageehipesiderst opeidnsylin whistoies@lilhin dgodasired nargkicament
being forw@ﬁ%&%@%@%&é@dﬁﬂé %Mﬁ@ﬁ@%@@ﬁéﬁiﬁﬁﬂ‘%ﬁ&gﬂa,g&a,evﬁﬁ%tréfa%éa?%?d

pharmaceutical compositions. 15Example 12 'shows how a combination of two or more active

compound€2sihe BEIRRStieROVIRe Ma Griserietanpssitisnehasesosnisindiabim active
compoundsagederadiusiesed Y ey desiIedgasitisandifapy sl arbnieRrEirgs 43 e of

another. This talﬁes account of the fact that at least one of the active compounds must not be diluted

as a YesultOF AE'RIRBRMETEIT RAFSEEAOAIRING TARKArAE P RE AaeihesirBieferatiy hesent
invention penidesadriegicamsiippighicamposaterfiranti veorepaastaydifesaceshasiyve
compound, an(j optiggall , at least one further acpl;/e c%mpound, these active compounds being
provided in°a SREQYIEES WA PSSy e 2L BRI RN doragstiche aidanst abfve
compound3t BrésepdiisglbattheataipesitamauhheteoatiiagtvecompatindHstiiesentimthesecond
formulatiofr,},é3 Qgél'becgg eea?ér(])ne further active compound, where used, is present in the optionally at
least one further comp itiSh ddence the second and each further composition comprise the first active
conmPound in combination with another active 30compound. The present invention thus further

provides W% SRV CORUM SRR AR TS SIS SRR AR %hsaer%(w)ggeuticai
pharmaceutical composition, and,
compositions as defined above, more preferably not more than 5, not more than 4, not

more than 3 or 2 pharmaceutical compositions.

15 The compositions of the invention may contain the at least one insulin in identical or
different weight fractions. For example, at least two of the compositions of the
invention may contain the at least one insulin in a substantially identical weight
fraction.

20 It is preferred for the first, second, and, where used, further compositions to contain
the at least one insulin in a substantially identical weight fraction and the at least one
GLP-1 agonist in different weight fractions.

The compositions of the invention may contain the at least one GLP-1 agonist in

25 identical or different weight fractions. For example, at least two of the compositions of
the invention may contain the at least one GLP-1 agonist in a substantially identical
weight fraction.

It is also preferred for the first, second, and, where used, further compositions to
30 contain the at least one GLP-1 agonist in a substantially identical weight fraction and

the at least one insulin in different weight fractions.

Besides the first, second, and, where used, at least one further composition, the



17 optionally, at least one further pharmaceutical composition, the first pharmaceutical composition

. comprising at least one first active compound, and the second pharmaceutical composition comprising
at least one first active compound and at least one sggond active compound, and the at least one
further pharmaceutical composition 5comprising at least one first and at least one further active
compound. The active compounds here may be any desired active compounds. The first composition
preferably comprises as active compound only the at least one first active compound. 10 The first,
second, and, where used, at least one further compositions may comprise the first active compound in
a substantiakylicemérd] of dighinvaction ondy diffepeitensitpa dtacte heiledatpreatmtmetdtabiveight of the
Compos!t!%rﬁégéﬁiﬁhe\‘}ﬁ{r&? 8 EQ%E@&R&F‘&?\?& viigal Fampeosiion 1&Q§t%en°é?&‘tﬂb?rargq§%‘?s‘§'ca'
composition, ahd, where used, the at least one further pharmaceutical composition to comprise the

first active%@\éﬂ%ﬁi%%ﬁb@f&hﬁéwwm Weiy i $enctony istaabieasthoediatiharight of the

ComDOS?ﬂ%hﬁbh%%&%ﬁﬂéd%@&ﬁél@%H%%%Wt%i%?%f"@égteéﬁéq:{%@ﬂ?agﬁg‘é%f s lib ey gecond

composition and, where appropriate, any 20desired proportion of the first and at least one further
compositioh 3N (isadrarotisyief drenweigitdtacionsiguchdstlikam i plhsscitadneadisichfitetint of
the compositiongiamiisieredeYiahrdr pRarHesLaliRateefpaYRsiions it is possible to increment

steplessly the amount of the active compound which is present only in the second composition and,
where appropriate, in the at least one further composition. In 25 this way, therefore, it is readily

possible tordeseamtigasiietamponidertbane dleskashpreprapie e drshistheceesrad active

compound and, where aﬁ ropriate, of the first active compound to a further active compound, without
altering thSUBROEHPLLiB %?tﬁ%cﬂ%f? RGSRPR FOSBRARHRE: RevE HhRBIARSHEGHe at least
onelidsulircchneostitond@otivisiegnandeumst orey inewdidenst tiedatbnd aparissdaiafesence is given to a

medicament which,comprises a first pharmaceutical composition and a,second pharmaceutjcal
ompa e e S e R AR ey el e
pharmaceatidabcoompsitiatecbfopthsinigde peastermedmsiniatratidring tesdinst phdrssacgidical

compositi SAMP MﬁﬁtAS (%]ﬁaoiﬂgulin and at least one GLP-1 agonist, and the at least one
further pharmaceutical composition comprising at least one insulin and at least one further active

compound. 5
15 Example 12 shows how a combination of two or more active compounds can be

formulated such that, when two or more compositions are combined, both active
compounds can be administered in any desired amounts and in any desired

proportions to one anather. This takes account of the fact that at least one of the
active compounds must not be diluted as a result of the combining (e.g., through

20 mixing immediately prior fo administration).

The present invention provides a medicament which comprises a first active
compound and a second active compound, and, optionally, at least one further active
compound, these active compounds being provided in a first, a second, and,

25 optionally, at least one further composition. The first active compound is present in all
of the compositions. The second active compound is present in the second
formulation, and the at least one further active compound, where used, is present in
the optionally at least one further composition. Hence the second and each further
composition comprise the first active compound in combination with another active

30 compound.

The present invention thus further provides a medicament which comprises a first

pharmaceutical composition and a second pharmaceutical composition, and,



The first composition preferably comprises as active compound only the at least one insulin. The
. further active compound may be any desired active compound. More particularly 10the further active
compound is an active compound which is used for ti&ating patients with diabetes mellitus (type 1
and/or type 2), including active compounds for treating concomitant disorders of diabetes as well.
The first, second, and, where used, at least one further composition may comprise the 15insulin in a
substantially equal weight fraction or in different weight fractions relative to the total weight of the

composition. It is preferred for the. first pharmaceutical composition, the second pharmaceutical
compositié)r'i),’t'él)r?&‘,t:f a:RLeﬁ%%8f‘ﬁ?&“Qf‘%?a%%‘%ﬁg%ﬁ%?%ﬁ&.}:ﬁl&%%‘ﬂﬁ&ﬁeSrﬁf%ﬁ{%ﬁ”ﬁ@%&B?ﬁ rise the
insulin in suiystargitity equatriaght flactd e ediativadivthedotpbwed) ref the seopriition. By this
means it i ible.tQ. ensur Lany desired.pro ion of the first and second composition and,
where altpI rggﬁﬁt%%al‘ﬁ{/g eé#r%‘é%%rﬁg%cﬁr/t%n gﬁ%g%éﬁ){éﬁ r}:ﬁqgag?@isrts 5%@&?@8%%%8 s%b%ggc%ﬁ%e
used, the 668isgeIMbeEidEisankioy ptacndithiatdtashomes htrihdngbamposititics ladrmipistiied. Via

the psopoamafdheRaGURacilondde, 3%?8#‘&&%?@&%5@&@é&ﬁﬁﬁﬂ@%@%&f the active
compound which is present only in the second composition and, where appropriate, in the at least one
further copHSIBBASMIATS Widy Beopehdesiretastivg postisiendsiose any desired amount and any
desired proportion of insulin to GLP-1 agonist and, where appropriate, of insulin to a further active
compound, without altering the concentration 300f the at least one insulin. In the present invention,
"su bstantigﬁx‘?éﬁﬁiéFW@@‘Pﬁ'?@&tﬂiﬁg@r@P%%ﬂ%%%?rﬁﬁ)@%l"ﬁ‘u G eOHIsbSRIVIsRidREShaNENE Of
the two caipgiqsitioascepryainsthe active 19 compound in a weight fraction which is, for example, not
more, than 10%, not more than 5%, not more than 1% or not more than 0.1% higher than its weight
fraét n in the other composition. 5The first active compound may also be at least one GLP-1 agonist.

The secorthadiies, campeinshalayisrauiesst aneins Wit Riefricass iﬁ)@iﬂ@ﬁé%?’@ﬂﬁﬁﬂ%ﬂt which
comprises,a first pharmaceutical composition and a second pharmaceutical compositjon, and,
optionallys,t% |{e‘§§a 'é?&ﬂ?&?%%‘&‘?&%@eﬁﬂlf%%ﬁé%ﬁ%bQﬁBHF%Mﬁﬂ&ﬁ%ﬁ&r‘?ﬁ%éﬂﬁf@a@s sition
comprisingreigealtotier3 tBtdtiag dnitieanthihvesigicbofithe composition.

15 It is preferred for the first pharmaceutical composition, the second pharmaceutical
composition, and, where used, the at least one further pharmaceutical composition o
comprise the first active compound in substantially equal weight fractions relative to
the total weight of the composition. By this means it is possible to ensure that any
desired proportion of the first and second composition and, where appropriate, any

20 desired proportion of the first and at least one further composition can be used, the
dosing of the first active compound taking piace via the total amount of the
compositions administered. Via the proportion of the two compositions it is possible to
increment steplessly the amount of the active compound which is present only in the
second composition and, where appropriate, in the at least one further composition. In

25 this way, therefore, it is readily possible to dose any desired amount and any desired
proportion of the first to the second active compound and, where appropriate, of the
first active compound to a further active compound, without altering the concentration

of the first active compound.

30 The first active compound may be at least one insulin. The second active compound
may be at least one GL.P-1 agonist. Preference is given to a medicament which
comprises a first pharmaceutical composition and a second pharmaceutical

composition, and, optionally, at least one further pharmaceutical composition, the first



10 pharmaceutical composition comprising at least one GLP-1 agonist and at least one insulin, and the
. at least one further pharmaceutical composition comprising at least one GLP-1 agonist and at least
one further active compound. The first compositiolrgpreferably comprises as active compound only
the at least one 15GLP-1 agonist. The first, second, and, where used, at least one further
compositions may comprise the GLP-1 agonist in a substantially equal weight fraction or in different
weight fractions relative to the total weight of the composition. It is preferred for the first
20pharmaceutical composition, the second pharmaceutical composition and, where used, the at least
one furtheppaamaaecatitehcompeiitorctgamsprisette st teastrendi ldnd tagarisbimdsubstantially

equal wei ractions,relative to the total weight of the composition,. 25Accordingly the present
vention HPHE R e o B g ey O R AR e RS ot e
prior art corgnéihgpsepiivatet demspositidut echiconaning il e acthes tampoung;ishayeapastistilarly an
insulin or aoﬁé_P-g,uﬂgchat %%%gtd(y t&\ggﬁ' i H% llowing: 30 the ratio of the first active
compound to trl]% second a’%tive coml%goun aﬁg&v&%%é a F%S?Lél)%é\lfate, of the first active compound to the
at ledst one further active compound can be chosen freely by the user. Since the first active

compoundtis PrrseRbR RIS i i&swneé%_@m&i&%@%&ﬁg%;v?ﬁ%hétfﬁgggv%%%ethis

active compound is not diluted when the first composition is mixed with the second and, where
appropriaté‘,?HPfher compositions. This is important for active compounds such as insulin, for example,
where the pharmacokinetics is influenced by the concentration/dilution. 5 The injection volume is

reduced (S_Eﬁ example 12). Hence there is a reduction in the dilution of the second active compound
(e.g., a GLP¢ RSE GABROUPHEIBIAYARS BPY At AdtiNe sarrau - ermpantiearly
additﬁévn(?lflﬂw@rw&@'b aég‘;v@qmﬁ;fm' b@ iadieamen h&@ﬂb@jﬁ;\;{?ﬁﬁ@h- éé_QJTle&% %_ﬂ?&é@iﬁ@/saﬁieﬂtgﬁy Ee
intended for, yse. edical staff or by persgns withqut specialist medical training, more particularly by
the patientd 'fﬁe%?s%f?%% Whﬁ?bse@% ch a(i‘gi?g rattY\Pé’S%n‘ It A58 YRVeRPMAR URES RfiRRlIng
pharmace gtieabeoitand siitond @snoprisihe e agedelhment of the invention are assembled in separate
packs, and so the patient is able to select the composition appropriate to the current

The first, second, and, where used, at least one further composition may comprise the

15 insulin in a substantially equal weight fraction or in different weight fractions relative to
the total weight of the composition.

It is preferred for the first pharmaceutical composition, the second pharmaceutical
composition, and, where used, the at least one further pharmaceutical composition to
20 comprise the insulin in substantially equal weight fractions relative to the total weight of
the composition. By this means it is possible to ensure that any desired proportion of
the first and second compositicn and, where appropriate, any desired proportion of the
first and at least one further compositions can be used, the dosing of the insulin taking
place via the total amount of the compositions administered. Via the proportion of the
25  two compositions it is possible to increment steplessly the amount of the active
compound which is present only in the second composition and, where appropriate, in
the at least one further composition. In this way, therefore, it is readily possible to dose
any desired amount and any desired proportion of insulin to GLP-1 agonist and, where
appropriate, of insulin to a further active compound, without altering the concentration
30 of the at least one insulin.

In the present invention, “substantially equal weight fractions” of an active compound
in two compositions means that one of the two compositions contains the active



15requirement and to administer an amount in line with that requirement. The kit of the invention

. comprises, for example, the medicament of the invention in the form of a set of syringes, glass
ampoules and/or pens which comprise a composition gf the invention. 20There are a variety of ways in
which the medicament of the invention can be administered. The medicament may be administered
parenterally. The medicament may be injected, with the possible use of injection systems with or
without needles. Furthermore, the medicament may be administered by inhalation. In this case it is
possible for liquid compositions to be inhaled, or the compositions can be inhaled in 25the form of
powder. Farhgrmord,ithe weidhddneetibofwhéicinig rfoomxaaydie, administeradng @sprayf, rsee

particularl ) SR%J daggj igion the,medicament qf the.invention may be ﬁ inistered py a
transdermﬁ@;}iﬁﬁ. Iggrq %@ wchir %Pfsﬂg\t,\%‘r%"%?%&éﬁn}éﬂﬁ' segr%a %ié% § @?ﬁ#'%”a'ﬂl
formulate @liBensgicaraelioot the invention in such a way that it can be effectively administered by 30
one of these methods of administration. The compositions of the medicament of the invention are
preferably liquid. It is preferred, furthermore, for the medicament of the invention to be administered

pareRterallyNenthiel gattiaiRay rsLUReBtmnalsa heljrasimnsvehibi agarestoDvidescoddictivier
admi”iSter@@ﬂﬁB@dﬁ&W%Ff&Q@t?ﬁ%'?HQG!-iﬁ'—. s JeVG R EQT NSRS S RRAIDARSYECRHich

compositions whjch are encompassed by the medicament of the invention, In separate containers, and

allows the FHERTISRE ®iBE orapPaaBHEGH sempssiitapemientonst sharamaisetichhe 5 device of the
invention mampeskideyisndoppaseRifyabarainisHaoRhEPpraveR el thalRvantionsaay he #device

for injection with or WithOlgt needles, Furthermore, the device may be a device for inhalation, in which

case liquid® BERTRSRIGIELF THARRAP B F BTRPESRERIIBASt it HeliRhAREAR BleaBrhih6r BRGRIS!

Mortver,ghertiesteiticay dihipdeition tnasiisinigiatiRg st spraGIFeeRRHRIIaHY athagak shiay- In
addition, the 1Pdevi\c}$ t&\ng%@ga ransdermal a ministratiTcin em. It is preferred for the device of the
cefo

yst C
invention t0B&'3 & 8R4 LUMARRAB (RIS P HAMRINIER Fouidsim Ghisast
"CompounmtiegGifa targonibicnis ahizast toribdusiiiedasrsercanpovhith in 15pharmacology identifies
the finishing treatment, such as portioning and packing, for example, of medicaments for use by the
end user. In the present specification, "compounded" or "compounding" means more particularly that
the pharmabedfitshicomposition preferably comprises as active compound only the at least one

15 GLP-1 agonist.

The first, second, and, where used, at least one further compositions may comprise
the GLP-1 agonist in a substantially equal weight fraction or in different weight
fractions relative to the total weight of the compossition. It is preferred for the first

20 pharmaceutical composition, the second pharmaceutical composition and, where
used, the at least one further pharmaceutical composition to comprise the at least one
GLP-1 agonist in substantially equal weight fractions relative to the total weight of the
composition.

25  Accordingly the present invention provides a medicament which exhibits a number of
advantages over compositions of the prior art comprising separate compositions each
containing one active compound, more particularly an insulin or a GLP-1 agonist, said
advantages including the following:

30 e the ratio of the first active compound to the second active compound and, where
appropriate, of the first active compound to the at least one further active

compound can be chosen freely by the user.

e Since the first active compound is present in all of the compositions, more



compositions of the invention are packaged in a suitable way in a therapeutically effective amount to

. allow the herein-described selection of at least one of the 20compositions of the medicament of the
invention for the desired dosing of the at least one ingglin and of the at least one GLP-1 agonist.
Intended more patrticularly is a parenteral administration, preferably an injection, more preferably
subcutaneous injection. Suitable packaging is, for example, a syringe or a glass vessel with a suitable
closure, from which, as required, individual therapeutically active doses can be taken. 25Likewise
suitable are injection pens for the administration of insulin, comprising a container (e.g., a cartridge)
which containgailjshéanha e atical crigiddustianshthisnaitiencoFyowndtingtobdifoteiation thea term

which is Knowg2p i URE ek B it S0 el BRACBREAIPaY.Toffp the production

of medicaments and medicament compositions, and their preparatio excipients.’In the present
specification ‘¢8Rt ser s igUraReAardan s ehiveeqoanmauaty tethtias dosufiosivoresathple,

nvention is pigwiecti AR BRI N Asur sUBIIRERNcha srRRsaly 22 effecive

amount of the active compounds. More particularly a formulation is intende fér parenteral
admmistration, i éRiesBRNfYPIHBEIST eirethters agrdie drutierca dhajedson retudtiiopiesent

invention the (RETwGd bAGRNIEIEIES LB rbANINES AN deatigs fRerenls xRt and

analogs and derivatives thereof, and exendin-4 and analogs and derivatives eof The compositions
of the inventiGP BERRPALS Ghé SFithereasiive RRIMRE&shdently of one another from the group
consisting of glucagon-like peptide-1 (GLP-1), analogs and derivatives of GLP-1, exendin-3, analogs

and 10derjyatives of exendin-3, eﬁgndin-A, anark%?s and derivatives of exendin-4, and
pharmacoﬁb‘?c'gl‘{?'fmgpaﬁ HanalPLofidRsoarndipnrieing BRerice MR/ PE AR InHRI iRogical

actitty of ThdPkit. db il Irnienligs ARy deyiviadivesdrerdessiyad daiP<M0S8H pioreramiplgout

exendin- 153, analogs n%ﬁ}eri_\/atives of exendin-3, and exendin-4 ang1 analogs and derivatives of

exendin-4 LS BLUIC TR IFANE BDEa 1 e Uil by e saisnbad amEeNas e ARPESS

610043.4 sinct/ @5 2001008 342t an divvD thé/DREGEDNT Hesmdotdnm pisaaredoeludsd herein by

reference, xendin-3 an xengén-4 described.in these documents, and the analogs and

derivativeg;% régﬁ%% §P§1 g%%ﬂge %hrg?e,'%%w rét Ofﬂﬂ]e invention are assem%leg In Separate
packs, and so the patient is able to select the composition appropriate to the current

15 requirement and to administer an amount in fine with that requirement. The kit of the

invention comprises, for example, the medicament of the invention in the form of a set
of syringes, glass ampoules and/or pens which comprise a composition of the

invention.

20 There are a variety of ways in which the medicament of the invention can be
administered. The medicament may be administered parenterally. The medicament
may be injected, with the possible use of injection systems with or without needles.
Furthermore, the medicament may be administered by inhalation. In this case it is
possible for liquid compositions to be inhaled, or the compositions can be inhaled in

25 the form of powder. Furthermore, the medicament of the invention may be
administered as a spray, more particularly as a nasal spray. In addition the
medicament of the invention may be administered by a transdermal system. The
skilled worker is aware of these methods of administration and is able to formulate the
medicament of the invention in such a way that it can be effectively administered by

30 one of these methods of administration. The compositions of the medicament of the
invention are preferably liquid. It is preferred, furthermore, for the medicament of the
invention to be administered parenterally, more particularly by injection.



20used in the compositions of the present invention as GLP-1 agonists. It is also possible to use any
. desired combinations of the exendin-3 and exendin-4 described in these documents, and the analogs
and derivatives described therein, as GLP-1 agonists;4The at least one GLP-1 agonist is preferably
independently selected from the group consisting of exendin-4, analogs and derivatives of exendin-4,
and 25pharmacologically tolerable salts thereof. A further preferred GLP-1 agonist is an analog of
exendin-4 selected from a group consisting of: H-desPro36-exendin-4-Lyse-NH2,
30H-des(Pro36'37)-exendin-4-Lys4-NH2, H-des(Pro36'37)-exendin 4-Lys5-NH2, and
pharmacolbjRNgasdriayerdisits fidheo broddemsistivicef foeatmis Biiasicie Xea diredi¢s:88)) tdesPro36

IsOAsp28 =4 (1-39) desP in-4 (1-39). 5 r (0)14,
sonem7Bl S D B e
IsoAsp28 1RAEHIAAZ2C0Y, hesmrsieaRi{o)] e ot mdp 2ejeseiainoniainagy, andddkr e36
[Met(0) 14 Tr( @R denaeaBioxpeumbrd BDeatskBhaRaslRsrAY YRl tpRIg aRlty faereof

5 device of the invention may be a device for parenteral administration. The device of
the invention may be a device for injection with or without needles. Furthermore, the
device may be a device for inhalation, in which case liquid compositions are inhaled,
or the compositions can be inhaled in the form of powder. Moreover, the device may
be a device for administering a spray, more particularly a nasal spray. in addition, the

10 device may be a transdermal administration system. It is preferred for the device of the
invention to be a device for parenteral administration, more particularly an injection

device.

“Compounding” is a term which is known to the skilled worker and which in

15 pharmacology identifies the finishing treatment, such as portioning and packing, for
example, of medicaments for use by the end user. In the present specification,
“‘compounded” or “compounding” means more particularly that the pharmaceutical
compositions of the invention are packaged in a suitable way in a therapeutically
effective amount to allow the herein-described selection of at least one of the

20 compositions of the medicament of the invention for the desired dosing of the at least
one insulin and of the at least one GLP-1 agonist. Intended more particularly is a
parenteral administration, preferably an injection, more preferably subcutaneous
injection. Suitable packaging is, for example, a syringe or a glass vessel with a suitable
closure, from which, as required, individual therapeutically active doses can be taken.

25 Likewise suitable are injection pens for the administration of insulin, comprising a
container (e.g., a cartridge) which contains a pharmaceutical composition of the

invention.

“Formulating” or "formulation” is a term which is known to the skilled worker and which,
30 in the field of pharmacology, refers to the production of medicaments and medicament

compositions, and their preparation with excipients. In the present specification

“formulating” or “formulation” means more particularly that the composition of the

invention is provided in a suitable form which allows administration of a therapeuticaliy



A further preferred GLP-1 agonist is an analog of exendin-4 selected from a group as described in the
. paragraph above in which the peptide -Lys6-NH2 has been attached at the C-terminii of the analogs of
exendin-4. 15 A further preferred GLP-1 agonist is am,analog of exendin-4 selected from a group
consisting of: H-(Lys)6- des Pro36 [Asp28]exendin-4(1-39)-Lys6-NH2 des Asp28Pro36, Pro37, Prom
exendin-4(1-39) -NH2, 20H-(Lys)6- des Pro36, Pro37, Pro38 [Asp28lexendin-4(1-39) -NH2,
H-Asn-(Glu)5 des Pro38, Pro37, Pro38 [Asp28]exendin-4(1-39) -NH2, des Pro36, Pro37, Pro38
[Asp28]exendin-4(1-39)-(Lys)6-NH2, H-(Lys)6- des Pro36, Pro37, Pro38
[Asp28]exafittintit@l s88p¢hy o tidesmy(Giu)ited dddPeodsitiRtd&Ty Briadfhulation is intended

,[;\Arssppzzéé)e(end% Z{?ﬁfgg h?ﬁﬁ@%%@% s%fﬁrjgge&rogl}[' 02 Z%%i@%ﬁéxendm -4(1-39)

H-(Lys)6- @@m@s&mmm&ﬁi&s [Trp(02)25, Asp25]exendin- 4(1 39) -NH2, H-Asn-(Glu)5- des
Pro36, Pro37, Pro38 [Trp(02)25, Asp28]exendin-4(1-39) -NH2, 30des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28]exendin-4(1-39)-(Lys)6-NH2, H-(Lys)6- des Pro36, Pro37, Pro38 [Trp(02)25,
AspZBlexehidieiessyiingstionheitagn- @his! aeemessachiday Ghidas M@I@zﬁld

ASIO25]eX%@'M(@e%QH@r&é}eé%\?dl'ﬁLM%%%é&g o IMGHAss thereof, and e { 4 %nﬁ{l
Asp28]exend|n 4(1-39)-Lys6-NH2, 24 des Met(0)14 Asp" Pro 36, Pro", Pro38 exen 9) -NH2,
analogs an derwatsves thereof. The composttions of the invention compnse one or

more selected independently of one another from the group consisting of giucagon-like
peptide-1 (GLP-1), analogs and derivatives of GLP-1, exendin-3, analogs and

10 derivatives of exendin-3, exendin-4, analogs and derivatives of exendin-4, and
pharmacologically tolerable saits thereof. Also included are substances which exhibit
the biological activity of GLP-1.

GLP-1 analogs and derivatives are described in WO 98/08871, for example; exendin-

15 3, analogs and derivatives of exendin-3, and exendin-4 and analogs and derivatives of
exendin-4 can be found in WO 01/04156, WO 98/30231, US 5,424,286, in EP
application 92 610043.4, in WO 2004/005342 and WO 04/035623. These documents
are included herein by reference. The exendin-3 and exendin-4 described in these
documents, and the analogs and derivatives thereof that are described there, can be

20 used in the compositions of the present invention as GLP-1 agonists. It is also
possible to use any desired combinations of the exendin-3 and exendin-4 described in
these documents, and the analogs and derivatives described therein, as GLP-1
agonists. The at least one GLP-1 agonist is preferably independently selected from the
group consisting of exendin-4, analogs and derivatives of exendin-4, and

25 pharmacologically tolerable saits thereof.

A further preferred GLP-1 agonist is an analog of exendin-4 selected from a group
consisting of:
H-desProaG-exendin-4~Lyse-NH;g,
30  H-des(Pro®**")-exendin-4-Lyss-NHs,
H-des(Pro®*"}-exendin-4-Lyss-NH,, and pharmacologically tolerable salts thereof.

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



H-(Lys)6- des Pro", Pro 37, Pro38 [Met(0)14, Asp28]exendin-4(1-39) -NH2, H-Asn-(Glu)5- des Pro",

- Pro", Pro38 [Met(0)14, Asp21 exendin-4(1-39) -NH2, des Pro36, Pro", Pro38 [Met(0)14,
Asp28]exendin-4(1-39)-(Lys)6-NH2, 5H-(Lys)6- des Bip36, Pro”, Pro38 [Met(0)14,
Asp28Jexendin-4(1-39)-Lys6-NH2, H-Asn-(Glu)5 des Pro36, Pro”, Pro38 [Met(0)14, Asp28]
exendin-4(1-39)-(Lys)e-NH2, H-(Lys)6- des Pro36 [Met(0)14, Trp(02)25,
Asp28]exendin-4(1-39)-Lys6-NH2, des Asp28 Pro36, Pro", Pro38 [Met(0)14,
Trp(02)261exendin-4(1-39) -NH2, 10H-(Lys)6- des Pro36' Pro", Pro38 [Met(0)14, Trp(02)25,
Asp28]lexefmsiafingof:-NH2, H-Asn-(Glu)5- des Pro36, Pro”, Pro38 [Met(0)14, Asp"] exendin-4(1-39)

-NH2, des Jue8R,%P Q‘éﬁ}&%&Mﬁg@ 443@3rp(02)28, Asp28]lexendin-4(1-39)-(Lys)6-NH2, H-(Lys)6-
des Pro36 Pro", P3r60[38 et(e)14, Tr §02 26, Asp28]exendin-4(1-39)-(LYs)6- NH2, 15H-Asn-(Glu)5-

des Pro369$6roPréise ot %f)d#p(bé?)z@i)/\spzs] exendin-4(1-39)- (Lys)6-N H2, and
pharmaco@ggqu?mm;é,angﬁﬁﬁ@@ndi,.{-\gtl{r—;t@)preferred GLP-1 agonist is selected from a group
consisting of Arg34,Lys26(Ng(y-glutamyl(Na-hexadecanoy1)))GLP-1(7-37) [liraglutide] and a
20pk%rma§8|%@?8a|l%%%)ole§8rﬁ g%‘f?i&% erred GLP-1 agonist is AVE0010. AVE0010
has the sequsPrs’ O RBEFRENEIF Y6k B 61Nd2. This substance is published as SEQ ID No: 93

in WO 01/04156. Rreferencesis, also gigen to pharmacologically tolerable salts of 25AVEOO01 O. The
term "at le8StOM2 ﬁpfﬁ on %ﬁué%%e&&%%%@ﬁ 'of the herein-described GLP-1 agonists

which alrﬁz3 dgeﬁmSﬁfM?ﬁ(l@pgﬁtmmﬁf,t?@b?@gmgmm,bein% acr;);] de;ire_cll_ comtblinatitons o(f3 tl\_NF? .
or more -Lage ed frops the agon cribed herein. The at least one -

agonist is buer %P%rme?%a@@ ir%g%érﬁdén%gga)ea %nghggﬁ%ﬁif'ﬂmm%@@ )-Lys6-NH2,

andl Brg34ibipsabidlsalig tmammgf(Na- 25

A further preferred GLP-1 agonist is an analog of exendin-4 selected from a group as
described in the paragraph above in which the peptide -Lysg-NH; has been attached at
the C-terminii of the analogs of exendin-4.

15
A further preferred GLP-1 agonist is an analog of exendin-4 selected from a group
consisting of:
H-(Lys)e- des Pro® [Asp®®lexendin-4(1-39)-Lyse-NHs»
des Asp®®Pro®, Pro®, Pross exendin-4(1-39) -NHs,

20 H-{Lys)s- des Pro®, Pro®, Pro®® [Asp®™®lexendin-4(1-39) -NH,,
H-Asn-(Glu)s des Pro®®, Pro¥, pro® {Asng]exeﬂdin-4(1~39) ~NH,,
des Pro®, Pro”, Pro® [Asp®lexendin-4(1-39)-(Lys)s-NHa,
H-(Lys)e- des Pro®®, Pro®, Pro® [Asp®Jexendin-4(1-39)-(Lys)e-NHs,
H-Asn-(Glu)s- des Pro®, Pro®, Pro® [AspQB]exendin-éi-(?-39)-(Lys)5~NH2,

25
H-(Lys)s- des Pro® [Trp(02)%, Aspzs]exendin-él(‘i -39)-Lysg-NH,,
H- des Asp™® Pro®, Pro¥, Pro®® [Trp(O2)*°lexend in-4(1-39) -NH,
H-(Lys)s- des Pro®, Pro®, Pro® [Trp(O2)%, Aspzs]exendin-4(1~39) -NHz,
H-Asn-(Glu)s- des Pro®, Pro®, Pro® [Trp(02)%, Asp®®lexendin-4(1-39) -NHj,

30 des Pro®, Pro¥, Pro®® [Trp(02)%, Asp®lexendin-4(1-39)-(Lys)s-NHs,
H-{Lys)s- des Pro®, Pro¥, Pro®® [Trp(O;g)zs, Aspza]exendin-4(1-39)»(Lys)6-NH2,
H-Asn-(Glu)s- des Pro®, Pro®, Pro® [Trp(02)%, Asp®lexendin-4(1-39)-(Lys)s-NHy,
H-(Lys)s- des Pro® [Met(O)", Asp®®lexendin-4(1-39)-Lyse-NHa,



hexadecanoyl)))GLP-1(7-37) [liraglutide], and pharmacologically tolerable salts thereof. The

. compositions of the invention contain the GLP-1 agonist in an amount of 10 pg/ml 5to 20 mg/ml,
preferably 25 pg/ml to 15 mg/ml. For the acidic to neytjally dissolved GLP-1 agonists the figures are
preferably 20 pg/ml to 300 pg/ml, and for the neutral to basic agonists they are preferably 500 pg/ml to
10 mg/ml. For exendin-4 analogs, 20 pg/ml to 150 pg/ml are preferred. 10In the present specification
the term "insulin” encompasses not only unmodified insulins but also insulin analogs, insulin
derivatives, and insulin metabolites. The compositions of the invention comprise one or more

independedty 8l teptirergSupeonsRioty exdnsiifiag (e39.) tMiHodified insulins), insulin
analogs, ingulj rivatives, ang insuli tabolites:a desired inations thereof. 15 The at
least one pﬁsﬂ#&%aﬁ%ﬁ%ﬁen’ﬁﬁly bggsga?eﬁ?g%c?{?gm’ %%paé%%xelggingéﬁﬂéﬁo}- he insulins, analogs,
derivatived-laherniGladolides Rerco porciRedndiiat Qinaldge” dekenviesithaekibglites thereof,
and humaryinspling [Bos, Jerivatives,a ites thereef, Preferably the at least one insulin is
20indepen%§%riﬁ}l§el’eﬂ§d frg)rrr? hl@mﬂgﬁ‘?ﬁnﬁ?gﬁ%fﬂg @E(;r va?t’%ig' ggrf Tﬁa}%ébolites thereof.
Furthermofré{bYSilss i8S firthe i@ ntidiTonalMsd(Sblecdepindepntioriiyi fishLyss-Dfimaodified insulins,

more partigylag-fron)bawd eigsuling, Porsigt sl ;1@%ﬁ%@gﬁdﬁﬁ%ﬁ@tﬁgg)@@gne 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

insu_lins.. Am}n_%iyg-cﬁébqam\?émﬁ(m}iﬁ, mpgﬁg@py@)?%&m@@eggﬁwgqﬁmﬂe particularly from
bovine Insyins, BRI A, BSine: a00 BHMaR B5 NS B0125exendin-4(1-39) -NH,
10 H-(Lys)s- des Pro®® Pro¥, Pro® [Met(0)", Trp(02)%, Asp®lexendin-4(1-39) -NHs,
H-Asn-(Glu)s- des Pro™, Pro®, Pro®® {Met(0)", Asp®] exendin-4(1-39) -NH,,
des Pro®, Pro”, Pro®® [Met(0)"™, Trp(02), AspZlexendin-4(1-39)-(Lys)e-NHs,
H-(Lys)s- des Pro®® Pro®’, Pro® [Met(0)™, Trp(02)%, Asp28]exendin~4(‘!-39)—(Lys)6—
NHz,
15 H-Asn-(Glu)s- des Pro™®, Pro®, Pro® [Met(0)", Trp(02)*, Asp?®] exendin-4(1-39)-
(Lys)s-NH2, and pharmacologicaily tolerable salts thereof.

A further preferred GLP-1 agonist is selected from a group consisting of
Arg™ Lys®®(N(y-glutamyl(N*-hexadecanoyl)))GLP-1(7-37) [liraglutide] and a
20 pharmacologically tolerable salt thereof.

A further preferred GLP-1 agonist is AVEQ010. AVEQ010 has the sequence of
Pro*®exendin-4(1-39)-Lyse-NH,. This substance is published as SEQ ID No: 93 in

WO 01/04156. Preference is also given to pharmacologically tolerable salts of
25  AVEO0010.

The term “at least one GLP-1 agonist” includes combinations of the herein-described

GLP-1 agonists which are used in the compositions of the invention, examples being

any desired combinations of two or more GLP-1 agonists selected from the GLP-1
30 agonists described herein.

The at least one GLP-1 agonist is further preferably independently selected from
exendin-4, Pro*®exendin-4(1 -39)-Lysg-NH,, and Arg34,Lysze(NE(y-glutamyl(N“—



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 more amino
acids. 5Insulin analogs which are described in EP 0 24 826, EP 0 375 437, EP, 0 678 522, EP 0 885
961, EP 0419 504, WO 92/00321, German patent applications 10 2008 003 568.8 and 10 2008 003
566.1, and EP-A 0 368 187 may be part of the compositions of the invention. The documents EP 0 214
826, EP 0 375 437, EP 0 678 522, EP 0 419 504, WO 92/00321, and EP-A 0 368 187 are included
herein 10by reference. One preferred insulin analog of the invention may be selected from the group
consisting i xayesanp A B3I MaiBRly salutidelnsotinpfes alincglagivadiylatecshie salts
Arg(A0)-14is{AR) Glu(A15)-Asp(A18)-Gly(A21)-Arg(B31)-Arg(B32) human insulin 15amide,
Lys(B3)-Glu(B29) human insulin; Lyss28ProB29 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 rg whREb s HE RASHIOM BBk he sHbsi e by LronAlaR 26 b dﬂ&%(%%?{mi

des(B28-B30) human insulin; des(B27) human insulin or B29Lys(e-tetradecanoyl), uman

insulfh (indBIF0GOIMb) PrReshivdRdbinam temalme fptibamrisisde meytrllseissrlvgtbm the

group congisiing abBARD i figiodles Bidnapaninsylinl B3N pamitoAdes(BRONBUmandnsulin,
human insulin BZQ-%)%Jmito | human insulin, B28-Nmyristoyl LysB28ProB29 human

B29-N-myristoyl , _
insulin, Bkﬁ%ﬁﬂﬂﬁ@ﬁﬁ SEIEPRIB %Qﬁhr@fﬁﬂl tos HSG8( My FistoGkgrotpe 13raleghuman
insulin, B3BENkgpahinitoyBOT pAaPbys Badrdwerhn insulin, B29-N-(N-palmitoyl-Y-glutamyl)-des(B30)
human insulin, B29-N-(N-lithocholyl- Y-glutamy1)-des(830) human insulin,
829-N-(w-carboxyheptadecanoyl)-des(B30) human insulin, and B29-N-(w-carboxyheptadecanoyl)
hurih@n indulithe30ve seoteshigtific ptiefe thextarsulfindelivative whifus saentvbng/setessedtiisam the group

e RO R R e B S R
(insulin detemippsitipns of the 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.
15
The at least one insulin may independently be selected from the group consisting of
bovine insulins, analogs, derivatives, and metabolites thereof, porcine insulins,
analogs, derivatives, and metabolites thereof, and human insulins, analogs,
derivatives, and metabolites thereof. Preferably the at least one insulin is
20 independently selected from human insulins, analogs, derivatives, and metabolites
thereof.

Furthermore, an insulin of the invention may be selected independently from
unmodified insulins, more particularly from bovine insulins, porcine insulins, and
25 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 of the invention may

30 be selected from unmodified insulins, more particularly from bovine insulins, porcine
insulins, and human insulins.

Insulin derivatives of the invention are derivatives of a naturally occurring insulin and/or



The term "at least one insulin” includes combinations of the herein-described insulins, analogs,

. derivatives, and metabolites thereof which are used in the compositions of the invention, e.g., any
desired combinations of two or more selected from thgsherein- 5described insulins, analogs,
derivatives, and metabolites. The compositions of the invention contain 60-6000 nmol/ml, 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 concentration of 101.4-35 mg/ml or 40-500 units/ml.
In the 2 to 10, preferably 3 to 5, pens cover all system, the compositions are in the range from 20
pg/ml of GeR-bagonistalod, 10Ridl aneobd biainied d B 00 eoiod! of GliftdtagoiabasbRAEVm! of insulin.

Preference.is given: tpﬁ? lowin ncentration .15ranges: .25 pg/ml and 100 U/m|, 33 pg/ml and 100
Dimi. 40 o 8 e A R S PPl oo e bsage
range of therktdianddropartcotare alndagadidth. a synergistic effect. Here the values are 5 to 100 U,
preferably 15 to 80 U. For the GLP-1 agonist 20the values for the dosage range are 5 pg to 2 mg,

preferably 10 pg to 1.8 mg, more preferably 10 pg to 30 pg. [More precise details here on the amounts
used@and RS RIRIGES) whthasfepatbpebie MDA T4ri26f B PIRaPSELEEAD®TRE2Rions of

the presertmyegisrofsiharal gt eamuesitonsysdialis i aarisklar fon Aruspisral administration,
more preferablis for injection, most referab%gr subcutaneous Injection. Tn particular the

pharmacelffcaVPERTSRRSh S aiHE 1eROf BR2H68h Ts atdtiR=Ad #H8cTiBR breheaprEofthe
pharmacegtieabesmBOS e R MRS THE RN AR HR\E Ay asidicios physivlpgical pH. An acidic

pH range is situated preferably in the range of pH 1 -6.8, more preferably pH 3.5 - 6.8, even more
reterany PO 61 O he o B G Ate, 301, WO 88/00321, and EF-A 0 368 187 are includded horein

10 by reference.

Gne preferred insulin analog of the invention may be selected from the group
consisting of Gly(A21)-Arg(B31)-Arg(B32) human insulin (insulin glargine, Lantus);
Arg(A0)-His(A8)-Glu(A15)-Asp(A18)-Gly(A21)-Arg(B31)-Arg(B32) human insulin

15 amide, Lys(B3)-Glu(B29) human insulin; 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 substituted by Pro; AlaB26 human insulin; des(B28-B30) human insulin: des{B27)
human insulin or B29Lys(e-tetradecanoyl),des(B30) human insulin (insulin detemir).

20
A preferred insulin derivative of the invention may be selected from the group
consisting of B29-N-myristoyl-des(B30) human insulin, B29-N-palmitoyl-des(B30)
human insulin, B29-N-myristoyl human insulin, B29-N-paimitoyl human insulin, B28-N-
myristoyl Lys®**Pro®?® human insulin, B28-N-palmitoyl-Lys®22Pro® human insulin,

25  B30-N-myristoyl-Thr®**Lys®* human insulin, B30-N-palmitoyl- Thr®?°Lys®® human
insulin, B29-N-(N-palmitoyl-Y-glutamyl)-des(B30) human insulin, B29-N-(N-lithocholyl-
Y-glutamyl)-des(B30) human insulin, B29-N-(w-carboxyheptadecanoyl)-des(B30)
human insulin, and B29-N-(w-carboxyheptadecanoyl) human insulin.

30 A more highly preferred insulin derivative of the 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), B29Lys(e-
tetradecanoyl),desB30 human insulin (insulin detemir).



pH of about 4.0 -4.5. A physiological pH is situated preferably in the range of pH 4.0 -8.5, more

. preferably pH 5.0 to 8.5, even more preferably pH 6.0 to 8.5. The composition of the invention may
comprise a suitable preservative. Examples of 5suitabfe preservatives include phenol, m-cresol,
benzyl alcohol and/or p- hydroxybenzoic esters. The composition of the invention may further
comprise a suitable buffer. Buffer substances which can be used, particularly for setting a pH level
between about 4.0 10and 8.5, include, for example, sodium acetate, sodium citrate, sodium
phosphate, etc. Otherwise, physiologically unobjectionable dilute acids (typically HCI) or alkalis
(typically NaOH) are suitable for setting the pH level. Preferred concentrations of the buffers and also
of correspdhéifigraaliatdeash ahe fasigindirkladasnehybioadipnafefably frethin rdageribetOnt0MmM.

15The co ition inxent j NG, concentration of the zinc ions is
preferablynéirB] %&E}%ér?gée r%ﬁggog ’pggﬁrgllpﬁc% g) ﬂggg rr?ﬁ%%?é %Jﬁ grgg?y ?ogrtgl Ié g?fté’%é’ %Sgiztlﬁnzgl’nocﬁml. The
compositidheiveniivBntich. may fasireteanphisativnabictiwoaniotyeageinaicd0itdble bessiples

incluge glyRerekiStXIFRSANECASRy S0P AMBBIgh @ kERsEoMNES!, calcium compounds or

magnesium compounds such as CaCl2, etc. Glycerol, dextrose, lactose, sorbitol, mannitol, and
glucose are typically in the range of 100 - 250 mM, NacCl in a concentration of up to 150 mM. 25The

compositiohgfdbmpuaiting saydurhanamiitsia sotiaRihnibaHITastanB1ay gigntly increase the

stability of acidic insuijlin compositions. Using surfactant it is even possible to prepare compositions

which guarae 8RS &fian Ry Fd Qe drepsositg gordadortinisesh@ a number of

months with ieamiestine 2200306 03RBRHELseEE IR MiaipRbhimatenied Bamlherrauprensisting
of pattial thers of polyhydric alcohols such as of glycerol and of sorbitol, and

ty acid est e
polyadls, ﬂ’?g%;?l’%ipg Ifgftgbzgg%‘a‘fﬂ T ethers of glycerol and of sorbitol being selected from a

group containing Span(r), Tween(r), Myrj , Brij(r), and Cremophor ; and 29 the polyols being selected
and Tetron e S Ao oG LA AT RIE (R TR R BB B MBreterably
of 5 -120 panoe dreimizlaipfefeodiily. Bf Pagarispgind. 90 U/ml of insulin to 300 pg/ml of GLP-1
agonist and 500 U/ml of insulin. Preference is given to the following concentration
15 ranges. 25 pg/ml and 100 U/mi, 33 pg/mi and 100 U/ml, 40 pg/mi and 100 U/mi,
66 pg/mi and 100 U/mi, and 75 pg/ml and 100 U/ml.

The desired dosage range of the insulin is in particular a dosage with a synergistic
effect. Here the values are 5 to 100 U, preferably 15 to 80 U. For the GLP-1 agonist

20 the values for the dosage range are 5 jg to 2 mg, preferably 10 ug to 1.8 mg, more
preferably 10 pg to 30 ug.

[More precise details here on the amounts used and on the dosages]

25 The preferred presentation form of the pharmaceutical compositions of the present
invention is that of liquid compositions suitable in particular for parenteral
administration, more preferabiy for injection, most preferably for subcutaneous
injection. In particular the pharmaceutical composition of the present invention is
suitable for injection once daily.

30
The pharmaceutical compositi'on of the present invention may have an acidic or
physiological pH. An acidic pH range is situated preferably in the range of pH 1 ~ 6.8,
more preferably pH 3.5 ~ 6.8, even more preferably pH 3.5 — 4.5, most preferably at a



The composition of the invention may further comprise other additives such as, for example, salts,

. which retard the release of at least one insulin. One particularly preferred subject of the invention is a
medicament as described 10herein comprising at leagigone insulin independently selected from
Lys628ProB26 human insulin (insulin lyspro), B28 Asp human insulin (insulin aspart),
B29Lys(Etetradecanoyl),desB30 human insulin (insulin detemir), and insulin glargine (Gly(A21)-
Arg(B31)-Arg(B32) human insulin), and comprising AVE0010 and/or a pharmacologically tolerable salt
thereof. A further particularly preferred subject is a 15medicament as described herein comprising
insulin glargineo{@henb4)0argt B3 A phygieBr)idal phinsrstlimednor $0¢BE004 b (tesrange of pH 4.0

Pro36exend @54(&\6%,9@ r(%“b‘f e)ggpg{ertg g_@réé}gﬁog]gﬁé%%ye&g@%vgﬁ%tp;{g;rg_ . The compositions

of these particularly préterre Icaments preferably an acidicpH o .8, more preferably
pH 3.5 - 6.8, even more preferably pH 3.5- 5.0, most preferably a pH of about 4.0 to 204.5. In addition,

e compostRs-H st R AN R PdiaRE RO BRcsRA RS AR RRorbed

herein. A further subject of the invention is a combination of insulin glargine

Arg(B31)-AtH(BBE RipRay HMamiNsHifa vhenab resaspisBeradicaln3)d/9sNH2) 25and/or a
pharmacolegigally talaaitessadithereof. The invention further provides a method of treating a patient
with a kit or medicament of the invention as described herein. 30The method of the invention for
treating a patient comprises the administration of a medicament of the invention comprising at least

one insulinFinsl @rtesssiaon GliRelimgnitioh hayTarisameihpaitgdeimylisted ansiopgaapounded

30 admnis U SECD S AEL 0 S5 AR Lo SHILRE G BB DERAREB PR One

meth6d commmiiSeS, tineladmifisteationié psvdidicentettie mpdisingatfiist, Roainagsheisphetsnpasition

and a Secoﬁﬂ'\%%lrsné?%%%?gibgicaily unobjectionable dilute acids (typically HCI) or alkalis
(typically NaOH) are suitable for setting the pH level. Preferred concentrations of the
buffers and also of corresponding salts are in the range of 5 — 250 mM, more
preferably in the range of 10 — 100 mM.

15 The composition of the invention may comprise zinc ions. The concentration of the

zinc ions is preferably in the range from 0 pg/ml to 500 pg/ml, more preferably from

5 pg to 200 ug of zinc/ml.

The composition of the invention may further comprise suitable isotonicity agents.

20 Suitable examples include glycerol, dextrose, lactose, sorbitol, mannitol, glucose,
NaCl, calcium compounds or magnesium compounds such as CaCl,, etc. Glycerol,
dextrose, lactose, sorbitol, mannitol, and glucose are typically in the range of 100 ~
250 mM, NaCl in a concentration of up to 150 mM.

25 The composition of the invention may further comprise a surfactant. A surfactant may
greatly increase the stability of acidic insulin compositions. Using surfactant it is even
possible to prepare compositions which guarantee the superior stability with respect to

hydrophobic aggregation nuclei over a number of months with temperature exposure.

30 The surfactant is preferably selected from the group consisting of partial and fatty acid
esters and ethers of polyhydric alcohols such as of glycerol and of sorbitol, and
polyois, the partial and fatty acid esters and ethers of glycerol and of sorbitol being

selected from a group containing Span®, Tween®, Myrj®, Brij®, and Cremophor®; and



5composition, 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 agonist in different weight fractions Q?ative 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, 10(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 further compositions of the

medicament that comprises the doses from (a) and (b) in a concentration such that the doses from (a)

and (b) arzl'wwmh glhbm?m@mﬁﬁgergﬁﬁ&kﬁ(ﬁd}&ﬁg@%n&ﬂ@d@@@&ﬁ&%ﬁjﬂ@@ﬂﬁg}%m which

corresponds to the doses from (a), an . ose according,to ste nd/or step (b) is ,

determined %%Eé‘sr‘d?r?gcf%am8rﬁfcng\%gﬁgfé@&ﬁrﬁ%ﬁn&ﬁh@'}%ﬁ@#@nfé?gg‘ﬁe?@}a&‘fﬁ’é"f AlPRnethod

of the invesitithre carfbetaatsiedein ihre thamba it HF-2@bleg/hispadite abhy dfesparRofiihaihadigament of

the inventi%rgﬁg}gl%&% %Qaﬁli_r_l%gm Sgﬁq{nple of a table of the invention. 25The method of treating a
ar

patient may more particufarly comprise®the administration of a medicament, the medicament
comprising a first pharmaceutical composition and a second pharmaceutical composition, and,

oPtonely TiideeshAge i er eRaraReu RLgAIRR N IR shalaraseSal sompacton

comprising at least one first active compo e seco armaceutical composition comprising
at 30least VIR £l voHshogiardibcataerionbaldessti ergiveseiimpound, the at least one further
pharmaceutical composition comprising at least one first active compound and at least one further

active compound, and the method comprising the following steps: 31 (i)selecting a dose of the at least

one first abtiVR RHWIBYaHY Brafesres s bias ottBrtivantdrismmpijone entbas deserileehe first,
sectmd, andraersesingtdeasa iAo ROMRGEHER Y Yk thespisaiedsfese gPtae gt lgast

one first active compound is present in the total amount, 5(ii)selecting a dose of the at least one
second adﬁgi&wm%g{qg,@%/—\sp human insulin (insulin aspart), B29Lys(e-

tetradecanoyl),desB30 human insulin (insulin detemir), and insulin glargine (Gly(A21)-
Arg(B31)-Arg(B32) human insulin), and comprising AVEQ010 and/or a
pharmacologically tolerable salt thereof. A further particularly preferred subject is a
15 medicament as described herein comprising insulin glargine (Gly(A21)-Arg(B31)-
Arg(B32) human insulin} and AVE0010 (des Proseexendin-tl(‘!~39)~Ly56-NH2) and/or a
pharmacologically tolerable salt thereof. The compositions of these particularly
preferred medicaments preferably have an acidic pH of 1 - 6.8, more preferably
pH 3.5 — 6.8, even more preferably pH 3.5 - 5.0, most preferably a pH of about 4.0 to
20 4.5. In addition, the compositions of these particularly prefe.rred medicaments may

comprise a surfactant as described herein.

A further subject of the invention is a combination of insulin glargine (Gly(A21)-
Arg(B31)-Arg(B32) human insulin) and AVEQ010 (des Pro36exendin-4(1-39)—Lysa~NH2)
25 and/or a pharmacologically tolerable salt thereof.

The invention further provides a method of treating a patient with a kit or medicament

of the invention as described herein.

30 The method of the invention for treating a patient comprises the administration of a
medicament of the invention comprising at least one insulin and at least one GLP-1
agonist, the medicament being formulated and/or compounded such that it contains

the insulin and the GLP-1 agonist each in a predetermined amount and can be



administered and determining the amount of the second composition so that the selected dose of the

. at least one second active compound is present in the amount of the second composition, (Hi)where
appropriate, selecting a dose of the at least one furthgg active compound 10that is to be administered,
and determining the amount of the at least one further composition so that the selected dose of the at
least one further active compound is present in the amount of the at least one further composition, (iv)
administering an amount of the first composition to the patient, the administered amount
corresponding to the total amount as per step (i) minus the amount of 15the second composition as
per step (igdaridisidrec: iappduseate apied dibaindividicf thegatrieasindiod fupdksrdomposition as per
step (Hi), and (v) administering the amount of the second composition that was determined in step (ii),
and, where appropriate, the amount of the at least one further composition that was determined in step
(Hi), to the\rittepartioutardy firg ruivodanpouise sriby sdministaiivraotiatpesicentkattive compound

may be & GRchaaRsh s e Al 8HISANG. PRl 1S OB BRI particularly the

administration of a medicament, the medicament comprising a first pharmaceutical composition and a
second pHEpmaesiiifial 20w pediacallare 'esshasrdiythar eharamsautinet phrapastianicasch
compositiQ,HiRifis RRAIACHLIGH ORMARFLIOR S9rRESIBAY RS poe é’PﬂJHBn‘?ﬂ%Fﬂﬁ gregpd
pharmaceutical composition compnswrl?% at least one insulin and at Teast one GLP-1 agonist, and the at

least one 1GRARLPPRAPSIAEAREACHIBEH IR 0o &idhd aornist sheiffaran weipht fsastiens further

active COm@@m@WM@W@F@f@Wb@ﬁ% %%@%@WHB%@%@: of the at least one
insulin that is {o be Fﬁdministaed, a%d determining the total amount of the first, second, and, where

used, at leastBhEHRHEOR AP A aHRATHENG IBEH dRREIDIReRMREIRES s ulin is present in

thetOtal amoui},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
further compositions of the medicament 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
15 (d) determining and administering an amount which corresponds to the doses from
(a) and (b).

The dose according to step (a) and/or step (b) is determined according to the
individual requirement of the patients.

20
Step (c) of the treatment method of the invention can be carried out on the basis of a
table. This table may be part of the medicament of the invention. Example 11 contains
an example of a table of the invention.

25 The method of treating a patient may more particularly comprise the administration of
a medicament, the medicament comprising a first pharmaceutical composition and a
second pharmaceutical composition, and, optionaily, at least one further
pharmaceutical composition, the first pharmaceutical composition comprising at ieast
one first active compound, and the second pharmaceutical composition comprising at

30 least one first active compound and at least one second active compound, the at least
one further pharmaceutical compesitioh comprising at least one first active compound
and at least one further active compound, and the method comprising the following
steps:



32 (ii)selecting a dose of the at least one GLP-1 agonist that is to be administered and determining the
. amount of the second composition so that the selected dose of the at least one GLP-1 agonist is
present in the amount of the second composition, 5(#jwhere appropriate, selecting a dose of the at
least one further active compound that is to be administered, and determining the amount of the at
least one further composition so that the selected dose of the at least one further active compound is
present in the amount of the at least one further composition, (iv) administering an amount of the first
composition to the patient, the administered 10amount corresponding to the total amount as per step
(i) minus thié amawhedingesteendidbmpdsitash ageplirstiaptiis, @mdpulediztisofriaée, minus the

e o\ SRR e LNk amnin AR SR i AT (LS Ualesing i egiput of e

second composition that was determined in stép (i), and, where appropriate, the amount ot the at least

one further 15coMRsitrdnansh anesTuehentastopsdiep. @, thetibe atlanicthdoss d dtiveat seasbund
may be a GLP-1ggomish 805/ HecstRE80ARRINFAMPAYRE ey Beydnppsulin. Hence the method of

treating a patient may comprise more particularly the administration of a medicament, the medicament
comérising“é firsEolfHiR o8R! haliderdhPassasndrsihrasemeaushiieiipisiion, and,
optionally, at leagidpnmiEtERal BRarMRASAHIKALCRBRASHINN dhenlrsbrBAIMRRRHECAIHP TP A e

comprising at least one GLP-1 agonist, and the second pharmaceutical composition comprising at
least one GLP-1 %%JSHE{%#&E%EE&? GhERRLANe S75RE FCRRCORPRIHIbISIHRFRRESLtRAl
composition comgrisingtalfleastenerdlddrhmasiist, 25and at least one further active compound, and

acministetd, ant SELRFARIRG (PR B HUE BbLERY, AP WG GR0S COIBHOEHe
furth@r composititratss thatetheistidsteddosadidteratiliagtthacatioBrit eptusiiscpisisent in the total
oo AN Bl AL b e e e
amount of the sexompesnthissitieac(tiywtherarapprdpfdis stlectihgredusthef twratdeitkirgne further
active comippUNd gministering an amount of the first composition to the patient, the administered
amount corresponding fo the total amount as per step (i) minus the amount of

15 the second composition as per step (ii), and, where appropriate, minus the
amount of the at least one further composition as per step (iii), and

(v)  administering the amount of the second composition that was determined in
step (ii}, and, where appropriate, the amount of the at least one further
composition that was determined in step (iii), to the patient.

20

The first active compound may be an insulin, and the second active compound may be

a GLP-1 agonist. Hence the method of treating a patient may comprise more

particularly the administration of a medicament, the medicament comprising a first
pharmaceutical composition and a second pharmaceutical composition, and,

25 optionally, at least one further pharmaceutical composition, the first pharmaceutical

composition comprising at least one insulin, and the second pharmaceutical

composition comprising at least one insulin and at least one GLP-1 agonist, and the at
least one further pharmaceutical composition comprising at least one insulin and at
least one further active compound, and the method comprising the steps of:

30 i selecting a dose of the at least one insulin that is to be administered, and
determining the total amount of the first, second, and, where used, at least one
further composition, so that the selected dose of the at least one insulin is
present in the total amount,



33 that is to be administered, and determining the amount of the at least one further composition so

. that the selected dose of the at least one further active compound is present in the amount of the at
least one further composition, (iv) administering an agpunt of the first composition to the patient, the
administered 5amount corresponding to the total amount as per step (i) minus the amount of the
second composition as per step (ii), and, where appropriate, minus the amount of the at least one
further composition as per step (Hi), and (v) administering the amount of the second composition that
was determined in step (ii), and, where appropriate, the amount of the at least one further

10composiiipn theewelindetedmiest thestep€bs) cnthSipatieatGtepshd) idthbanslafriitijsrayde carried

out on the basis Qf table, which m e part of the medicament. For each of steps (i), (ii),
and (iii) indepenﬁ%%tlée%i%ﬁe@rﬁ%%graﬂ%@ r‘%ﬁ %ég %?8\9%58 MDY @ﬂ?&ﬁ%ﬁﬁﬁ%ﬁﬁ%ﬂﬁ&he
invention may bedgsstiahtire phlkiasiiang oL Fehthgppisiiéntyresdntiabibtespmore pattieutatyndth
diabetes type 1 Oédh'IB?]S%Eﬁ@PIy the method is used to adjust the fasting, postprandial and/or
postabsorptive blood glucose concentration, for improving glucose tolerance, for preventing

hypoglycefiith, fowbefreirpriaririss s antiogn deseeqpinerabivapi ootisiidhersigtiviossapdiondor
preventing weighfgain. thhse BeRiRa dHEN &l R AAEG S iR th?é’é}%B[ﬁﬁadﬂﬂﬁéPf‘é%ﬁ?B\?é‘t of the

invention, comprisin formulatin%and/or compounding, such that it contains the insulin and the
25GLP-1 agonistf'éﬁgﬁriﬁ%”ﬁ)‘?@é nmhiphhsfianteddese abthmrlidsagtinnedusbadaptve to the

individual requirespembSliaduatiabdatthr REERVEIRNITAIERY [B8-MGNCAIRRRY isdrplssaRly formulated

and compounded such that one of the herein-described medicaments of the invention can be
obtained, &g 5;or pletering aeAmaiahtb e iesierrmsiinngds S sabieatrbecatenigaipdsiton

andia amount corresponding fo the total amount as per step (i) minus the amount of
the second composition as per step (i), and, where appropriate, minus the
amount of the at least one further composition as per step (iii), and
(v)  administering the amount of the second composition that was determined in
step (ii), and, where appropriate, the amount of the at least one further

15 composition that was determined in step (fii), to the patient.

The first active compound may be a GLP-1 agonist, and the second active compound
may be an insulin. Hence the method of treating a patient may comprise more
particularly the administration of a medicament, the medicament comprising a first

20 pharmaceutical composition and a second pharmaceutical composition, and,
optionally, at least one further pharmaceutical composition, the first pharmaceutical
composition comprising at least one GLP-1 agonist, and the second pharmaceutical
composition comprising at least one GLP-1 agonist and at least one insulin, and the at
least one further pharmaceutical composition comprising at least one GLP-1 agonist

25 and at least one further active compound, and the method comprising the steps of:

(i selecting a dose of the at least one GLP-1 agonist that is to be administered,
and determining the total amount of the first, second, and, where used, at least
one further compasition, so that the selected dose of the at least one GLP-1
agonist is present in the total amount,

30 (i)  selecting a dose of the at least one insulin that is to be administered and
determining the amount of the second composition so that the selected dose of
the at least one insulin is present in the amount of the second composition,

(iiiy ~ where appropriate, selecting a dose of the at least one further active compound



30second 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 agapjst in different weight fractions relative to the
total weight of the composition. 34 The invention is illustrated by the following figures and the
following example, which do not restrict the invention in any way whatsoever. 5Key to the figures Fig.
1: Study design for oral glucose tolerance test. Fig. 2: OGTT in the dog: Effect of insulin glargine
relative to placebo. 10 Fig. 3: OGTT in the dog: Effect of AVEOO010 relative to placebo. Fig. 4: OGTT in
the dog: Effect oftaatAs/edua ednsiniisigladgiarccdatbmaitimchdmodghtcdthdereledst Bige5: OGTT in

the dog: Effect o ap Y EQRQISMInglpraine ombinalen.og psYa, sl andins,eioeplide level

Fig. 6: OGTT in the dog: Effect of a dose lowering of different proportions ré’l%t_ive to
insulin glargine irFHBRYMBIffeBrRAANIIRiBIE FHovntetiheoshieasyBoeofihsulipoghuesiEocombination

on biood glgosedareidahelartiAR 1M Hand i Siklisgtohas AN A ed

combination in the oral géucose tolerance test in the diabetic db/db mouse. Fig. 9: Effect of an
i

AVES010/insulin YRAYRECSIRBRATNADI dhe atel amepbasreh fendddTeris thecpmeinirolitro.

the second composition as per step (ii}, and, where appropriate, minus the
amount of the at least one further composition as per step (iii), and

(v)  administering the amount of the second composition that was determined in
step (i), and, where appropriate, the amount of the at least one further

10 composition that was determined in step (iii), to the patient.

Steps (i), (ii) and/or (iii) may be carried out on the basis of at least one table, which
may be part of the medicament. For each of steps (i), (ii), and (iii) independently of one
another a table may be provided.

15
The freatment method of the invention may be used more particularly for treating
patients with diabetes, more particularly with diabetes type 1 or ll. Preferably the
method is used to adjust the fasting, postprandial and/or postabsorptive blood glucose
concentration, for improving glucose tolerance, for preventing hypoglycemia, for

20 preventing loss of function of the pancreatic 8 cells, for weight loss and/or for

preventing weight gain.

The invention further provides a method of preparing a medicament of the invention,
comprising formulating and/or compounding, such that it contains the insulin and the
25 GLP-1 agonist each in a predetermined amount and can be administered in a dose
adapted to the individual requirement of a patient. In the preparation method the
medicament is preferably formulated and compounded such that one of the herein-
described medicaments of the invention can be obtained, as for example a
medicament of the invention comprising a first pharmaceutical composition and a
30 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
agonist in different weight fractions relative to the total weight of the composition.



30 Fig. 10: The "3 pens cover all" system. 35 Examples Example 1 5Model: Oral glucose tolerance

- test (OGTT) in healthy dogs: Comparison of the insulin glargine/AVE0010 combination with the two
individual active compounds. Animals Male normogf§éemic beagles 10 Bodyweight: -15 kg Number
per group: n = 6 Study design (see fig. 1) Individual subcutaneous injections of placebo or test
formulation at time 0 15 2 oral administrations of glucose, at 2 g of glucose/kg of bodyweight, at times
30 minand 5 h Blood samples are taken to determine blood glucose, plasma insulin, and c-peptide
Group division (n = 6) 20 Placebo (Lantus placebo formulation without API) Insulin glargine (0.3 Ill/kg
s.c., equivalent to 1.8 nmol/kg). Insulin glargine is Gly(A21)-Arg(B31)-Arg(B32) human insulin.
AVE0010 (i poviegiticn is ilantiatedcey bueftohavaiofigaqeivatehtie B hovatgoxAVIERQ Wihisidds

Pro36exendin:4L2Piy §ROHEN in any way whatsoever.

5 Key to the figures
Fig. 1: Study design for oral glucose tolerance test.

Fig. 2: OGTT in the dog: Effect of insulin glargine relative to placebo.

10
Fig. 3: OGTT in the dog: Effect of AVE0Q10 relative to placebo.
Fig. 4: OGTT in the dog: Effect of an AVEQ010/insulin glargine combination on blood
glucose level.

15

Fig. 5: OGTT in the dog: Effect of an AVEQ010/insulin glargine combination on plasma
insulin and the c-peptide level.

Fig. 6: OGTT in the dog: Effect of a dose lowering of AVE0Q10 with different
20 proportions relative to insulin glargine in the combined formuiation.

Fig. 7: Effect of an AVE0010/insulin glargine combination on blood glucose in the
diabetic db/db mouse.

25 Fig. 8: Effect of an AVE0010/insulin glargine combination in the oral glucose tolerance
test in the diabetic db/db mouse.

Fig. 9: Effect of an AVE0Q10/insulin glargine combination on cytokine- and lipotoxicity-
induced B-cell apoptosis in vitro,

30
Fig. 10: The “3 pens cover all” system.



25 AVEO0010/insulin glargine combination (10 pg/kg AVE0010/0.3 1U/kg insulin glargine s.c.) Example
. 2 300GTT in the dog: Effect of insulin glargine relative to placebo The experiment was carried out in
accordance with the protocol described in example rgpeated OGTT (2 g/kg p.0.) male beagle, n =6
mean Sem 50 placebo = Lantus placebo insulin glargine (0.3 U/kg s.c.) Result: The data are shown
in fig. 2. The single administration of insulin glargine does not prevent the OGTT-induced increase in
blood glucose. Insulin glargine reinforces 10the expected delayed lowering of blood glucose
concentration in the postabsorptive phase. Example 3 150GTT in the dog: Effect of AVE0O010 relative
to placebo E¥@mplpeériment was carried out in accordance with the protocol described in example 1.
repeated OGTT (2 g/kg p.o.) 20 male beagle, n =6

Example 1

5 Model: Oral glucose tolerance test (OGTT) in healthy dogs: Comparison of the insulin
glargine/AVEQ010 combination with the two individual active compounds.

Animals
e Male normoglycemic beagles
10 e Bodyweight: ~15 kg

« Number per group: n=6

Study design (see fig. 1)
e Individual subcutaneous injections of placebo or test formulation at time 0
15 e 2 oral administrations of glucose, at 2 g of glucose/kg of bodyweight, at times
30 minand 5h

s Blood samples are taken to determine blood glucose, plasma insulin, and c-peptide

Group division (n = 6)
20 e Placebo (Lantus placebo formulation without API)
e Insulin glargine (0.3 1U/kg s.c., equivalent to 1.8 nmol/kg). Insulin glargine is
Gly(A21)-Arg(B31)-Arg(B32) human insulin.
e AVEQ010 (10 pg/kg s.c. in Lantus placebo formulation, equivalent to 2 nmol/kg).
AVE0010 is des Pro*®exendin-4(1-39)-Lyss-NHs.
25 e AVEOD10/insulin glargine combination (10 pg/kg AVE0010/0.3 IU/kg insulin
glargine s.c.)

Example 2
30 OGTT in the dog: Effect of insulin glargine relative to placebo

The experiment was carried out in accordance with the protocol described in example
1.



mean Sem placebo = Lantus placebo AVEO0010 (10 pg/kg s.c.) 25 Result: The data are shown in fig.
- 3. AVEOO010 prevents the OGTT-induced postprandial increase in blood glucose almost completely.
There is no effect on the glucose concentration in thggostabsorptive phase. This example shows that
the effect of AVE0010 on the OGTT-induced postprandial increase in blood glucose is
30complementary to the blood sugar-lowering effect of insulin glargine in the postabsorptive phase.
37 Example 4 OGTT in the dog: Effect of an AVE0010/insulin glargine combination on the blood
glucose level 5 The experiment was carried out in accordance with the protocol described in example
1. repeated OFER@IYKG Plo(} odederbeagle, n = 6 10 mean Sem placebo = Lantus placebo
AVEO0010 glorggflégoség. eI!nnsuzlig glargine (0.3 U/kg s.c.)

5

10

15

20

25

30

e mean * Sem

e placebo = |.antus placebo

& insulin glargine (0.3 U/kg s.c.)

Resuit: The data are shown in fig. 2. The single administration of insulin glargine does
not prevent the OGTT-induced increase in blood glucose. Insulin glargine reinforces
the expected delayed lowering of blood giucose concentration in the postabsorptive

phase.
Example 3
OGTT in the dog: Effect of AVE0O010 relative to placebo

The experiment was carried out in accordance with the protocol described in example
1.

e rtepeated OGTT (2 g/kg p.o.)

e maie beagle,n=6

® mean * Sem

e placebo = Lantus placebo
= AVEO010 (10 pg/kg s.c.)

Result: The data are shown in fig. 3. AVEQQ10 prevents the OGTT-induced
postprandial increase in blood glucose ailmost completely. There is no effect on the
glucose concentration in the postabsorptive phase. This example shows that the effect
of AVEDO10 on the OGTT-induced postprandial increase in blood glucose is
complementary to the blood sugar-lowering effect of insulin glargine in the
postabsorptive phase.



15 AVE+Lan (= premix of 10 pg/kg of AVE0010 and 0.3 U/kg of insulin glargine in one formulation)
. Result: The data are shown in fig. 4. The combination has the same action on the postprandial glucose
increase as AVEO0010 (cf. example 3). The hypoglyc%Pflic effect 200f insulin glargine in the
postabsorptive phase is likewise present, but attenuated (cf. example 2). This is a synergistic effect of
insulin glargine and AVEO0O010, since AVE0010 alone has no effect on the level of glucose, which has
fallen again following administration of glucose, and insulin glargine on its own has no effect on the
postprandial glucose level. 25 Example 5 OGTT in the dog: Effect of an AVE0010/insulin glargine
combinatidexemtkle glasma insulin and the c-peptide level 30 The experiment was carried out in
accordance with the protocol described in example 1 repeated OGTT (2 g/kg p.0.) male beagle, n =
6 mean Sem placebo = Lantus placebo 5 AVE0010 (10 pg/kg s.c.) Insulin glargine (0.3 U/kg s.c.)
AVE+Lan @Gfdniixtbe thagididest AbE00MESRd Oisdulkygibigiuinglabjiadidn onetiierolation) 10The
C-peptide &JE&%@%@&W‘ the course of the conversion of proinsulin to insulin, and
5

The experiment was carried out in accordance with the protocol described in example

1.

e repeated OGTT (2 g/kg p.o.)

e male beagle,n=6

10 ¢ mean * Sem

e placebo = Lantus placebo
» AVE0010 (10 pg/kg s.c.)
s [nsulin glargine (0.3 U/kg s.c.)
15 e AVE+Lan (= premix of 10‘pg/kg of AVEQQ10 and 0.3 U/kg of insulin glargine in one

formulation)

Result: The data are shown in fig. 4. The combination has the same action on the
postprandial glucose increase as AVE0010 (cf. example 3). The hypoglycemic effect
20 of insulin glargine in the postabsorptive phase is likewise present, but attenuated (cf.
example 2). This is a synergistic effect of insulin glargine and AVE0010, since
AVED010 alone has no effect on the level of glucose, which has fallen again following
administration of glucose, and insulin glargine on its own has no effect on the

postprandial glucose level.

25
Example 5
OGTT in the dog: Effect of an AVEOO10/insulin glargine combination on the plasma
insulin and the c-peptide level

30

The experiment was carried out in accordance with the protocol described in example
1.
s repeated OGTT (2 g/kg p.o.)



serves as a marker for the secretion of insulin by the pancreatic p-cells. In a glucose loading test, the
. c-peptide can be used to determine the response capacity of the pancreas. 15Result: The data are
shown in figs 5a and 5b. In the combination group, tR8 postprandial reduction in insulin is followed by
an increased postabsorptive insulin glargine level. C-peptide levels for the combination correspond to
the insulin curve of AVE0010 during the prandial phases, and of insulin glargine during the
postabsorptive phase. 20 Example 6 OGTT in the dog: Effect of a dose lowering of AVE0010 with
different proportipnﬁ to insulin glargine in the combined formulation. 25 The experiment was carried
out in accOrdaMEE witRYIR Br'(')t col described in example 1. repeated OGTT (2 g/kg p.0.) male
beagle, n & 1hetHi6:3Demean Sem control = Lantus placebo AVE+Lan (= premix of 0.15to 1.0
pg/kg of AVEOO010 and 0.3 U/kg of insulin 39 glargine in one formulation). In examples 2 to 5,
AVEO0010 concentrations of 10 pg/kg were used. Result: The data are shown in fig. 6. A reduction in

the AVEO@10piaselfomi toitpg/kisbétioin particular example 4) to 1 pg/kg (i.e., by a factor of 10), and
the resultant jn se in the proportion of insulin glargine to AVE0010, has no effect on the synergistic
acti\ﬁy of?he’%gﬁﬁ) ol HRKEDS 0 with insulin glargine (cf. in particular

e Insulin glargine (0.3 U/kg s.c.)
e AVE+Lan (= premix of 10 ug/kg of AVE0010 and 0.3 U/kg of insulin glargine in one

formulation)

10 The C-peptide is released in the course of the conversion of proinsulin to insulin, and
serves as a marker for the secretion of insulin by the pancreatic B-cells. In a glucose
loading test, the c-peptide can be used to determine the response capacity of the

pancreas.

15 Result: The data are shown in figs 5a and 5b. In the combination group, the
postprandial reduction in insulin is followed by an increased postabsorptive insulin
glargine level. C-peptide levels for the combination correspond to the insulin curve of

AVEQD010 during the prandial phases, and of insulin glargine during the postabsorptive

phase.
20
Example 6
OGTT in the dog: Effect of a dose lowering of AVE0010 with different proportions to
insulin glargine in the combined formuiation.
25

The experiment was carried out in accordance with the protocol described in example
1.

e repeated OGTT (2 g/kg p.o.)
¢ male beagle, n = 11/6/6/6

30 ¢ mean + Sem

e conirol = Lantus placebo
e AVE+Lan (= premix of 0.15 to 1.0 ug/kg of AVEOQ10 and 0.3 U/kg of insulin



example 4). Only at significantly smaller AVEO010 doses does the effect of the combination approach
. the effect of insulin glargine alone (cf. in particular fig. 2). The 10AVE0010 dose may therefore be
varied at least within one order of magnitude (i.e., by gyfactor of at least 10) without loss of the
synergistic effect. Example 7 15Model: Diabetic, insulin-resistant db/db mouse: Comparison of the
insulin glargine/AVEOO010 combination with the two individual active compounds. Animals *Female
db/db mouse 20Age: 10-11 weeks *Number per group: n = 10 Study design 'Individual
subcutaneous injection of placebo or test formulation 25'Taking of blood samples to determine blood
glucose GroumirgsheniriRinedbo{alatotys!nlezehmpfosuiatiy AETIRARI hoAMEEDRI (@D pa/kg s.c.)
30Insulin glargligfiﬁgil!%/kgrg.cge VEO0O010/insulin glargine combination (premix of 10 pg/kg of
AVEO0010 plus g YiRsulis glargine s.c.) Example 8

Result: The data are shown in fig. 6. A reduction in the AVE0010 dose from 10 ug/kg
5 (cf. in particular example 4) to 1 pg/kg (i.e., by a factor of 10), and the resultant

increase in the proportion of insulin glargine fo AVE0010, has no effect an the
synergistic activity of the combination of AVEQ010 with insulin glargine (cf. in particular
example 4). Only at significantly smailer AVE0010 doses does the effect of the
combination approach the effect of insulin glargine alone (cf. in particular fig. 2). The

10 AVE0010 dose may therefore be varied at least within one order of magnitude (i.e., by
a factor of at least 10) without loss of the synergistic effect.

Example 7

15 Model: Diabetic, insulin-resistant db/db mouse: Comparison of the insulin

glargine/AVEQCO10 combination with the two individual active compounds.

Animals
*Female db/db mouse
20 sAge: 10-11 weeks

*Number per group: n=10

Study design
*Individual subcutaneous injection of placebo or test formulation

25 *Taking of blood samples to determine blood glucose

Group division
*Placebo (= Lantus placebo formulation without API)
*AVEQ010 (10 pg/kg s.c.)

30 *[nsulin glargine (5 IU/kg s.c.)

*AVEQO010/insulin glargine combination (premix of 10 ug/kg of AVE0010 plus 5 HU/kg
of insulin glargine s.c.)



Effect of an AVE0010/insulin glargine combination on blood glucose in the diabetic 5db/db mouse The
. experiment was carried out in accordance with the protocol described in example 7. Female db/db
mouse, 10 weeks 10 n = 10, mean Sem Vehicle = [4htus placebo AVE0010 (10 pg/kg sc) Lantus (5
U/kg se) AVEO0010/insulin glargine (= premix of AVE0010 10 pg/kg and insulin glargine 5 15U/kg in
one formulation) Result: The data are shown in fig. 7. In diabetic db/db mice, the AVE0OO010/insulin
glargine combination produced a more rapid and more pronounced decrease in the blood glucose
concentration as compared with the two individual active compounds. 20Consequently the
combination takes diabetic db/db mice closer to normoglycemia than either of the two active
compounds*@HieBxample 9 25Effect of an AVE0010/insulin glargine combination in the oral glucose
tolerance test in the diabetic db/db mouse The experiment was carried out in accordance with the
protocol described in example 7. Additionally an OGTT (2 g/kg p.o. @ 30 min) was carried out. 30
Female di7ditsphetisd AY I insuliooigisine sembioatieolen lipassgassisoinale o6aivetio pg/kg

SC) 5  db/db mouse

The experiment was carried out in accordance with the protocol described in example

7.

» Female db/db mouse, 10 weeks
10 e n=10, mean + Sem

¢ Vehicle = Lantus placebo

» AVEQO10 (10 pg/kg sc)

¢ Lantus (5 Ukg sc)

e AVEO0010/insulin glargine (= premix of AVE0010 10 pg/kg and insulin glargine 5
15 U/kg in one formulation)

Result: The data are shown in fig. 7. In diabetic db/db mice, the AVED010/insulin

glargine combination produced a more rapid and more pronounced decrease in the

blood glucose concentration as compared with the two individual active compounds.
20 Consequently the combination takes diabetic db/db mice closer to normoglycemia than

either of the two active compounds alone.
Example 9

25 Effect of an AVE0010/insulin glargine combination in the oral glucose tolerance test in
the diabetic db/db mouse

The experiment was carried out in accordance with the protocol described in example
. Additionally an OGTT (2 g/kg p.o. @ 30 min) was carried out.

30 e Female db/db mouse, 11 weeks

~J

e n =10, mean + Sem
e Control = Lantfus placebo
e  AVEO010 (10 pg/kg sc)



41 Insulin glargine (5 U/kg sc) AVE0010/insulin glargine (= premix of AVE0010 10 pg/kg and insulin
. glargine 5 U/kg in one formulation) SResult: The data are shown in fig. 8. The AVE0010/insulin
glargine combination leads to significantly improved gdyicose tolerance and lower postabsorptive
glucose levels. Example 10 10Effect of the AVE0010/insulin glargine combination on cytokine- and
lipotoxicity- induced 1-cell apoptosis in vitro Insulinoma cell line INS-1, rat Incubation with the test
compound for 5 h 15 Further incubation with a cytokine mix for 22 h (1 ng/mL IFN-y + 4 ng/mL IL-1 p)
or Further incubation with 0.5 mM FFA for 18 h (palmitates: BSA 3:1) The measures used for the
apoptosis are hhsﬁawasghﬁaa(&iuﬂygas@ the fragmentation of the cell nuclei, Which correlate with

apoptosis. 20 EH @ e sho n in f sulin glargine ine, Glar) alone
prevent the ap%g SIS /a rqjﬁ 58?1%5&%&@&?9%%’@%%&%? NSRTEIE Rpoptosis
significantly béitksg @@n@fbasmaﬂcth)s synerglstlc effect, the combination brings about increased
protection against cytokine- and lipotoxicity- 25induced apoptosis. Example 11

5 Resuit: The data are shown in fig. 8. The AVE0010/insulin glargine combination leads

to significantly improved glucose tolerance and lower postabsorptive glucose levels.
Example 10

10 Effect of the AVE0010/insulin glargine combination on cytokine- and lipotoxicity-
induced B3-cell apoptosis in vitro

¢ [nsulinoma cell line INS-1, rat
= Incubation with the test compound for 5 h

15 » Further incubation with a cytokine mix for 22 h (1 ng/mL IFN-y + 4 ng/mL IL-1B) or
e Further incubation with 0.5 mM FFA for 18 h (palmitates: BSA 3:1)

The measures used for the apoptosis are the caspase-3 activity and the fragmentation
of the cell nuclei, which correlate with apoptosis.

20
Result: The data are shown in fig. 9. AVE0010 or insulin glargine (glargine, Glar) alone
prevent the apoptosis by ~40-50%. The AVE0010 and insulin glargine combination
prevents apoptosis significantly better. On the basis of this synergistic effect, the
combination brings about increased protection against cytokine- and lipotoxicity-

25 induced apoptosis.
Example 11

The “3 pens cover all” system (fig. 10)
30 *3 premix pens with 3 different predetermined proportions:
—-Mix A: 100 U of insulin glargine + 66.66 ug of AVE0010 per mL
—Mix B: 100 U of insulin glargine + 40 ug of AVEOO10 per mL
~Mix C: 100 U of insulin glargine + 25 ug of AVE0010 per mL



The 113 pens cover all" system (fig. 10) 303 premix pens with 3 different predetermined proportions:

- Mix A: 100 U of insulin glargine + 66.66 pg of AVEOO10 per mL Mix B: 100 U of insulin glargine + 40
pg of AVE0010 per mL Mix C: 100 U of insulin glargi#e + 25 pg of AVE0010 per mL 42 'Use of the 3
premix pens: The table in fig. 10, representing an example, starts from a therapeutic range of 15 to 80
U per dose of insulin glargine and 10 to 20 pg of AVE0010. For a particular patient, a dose of insulin
glargine to be administered is 5specified or predetermined. The predetermined dose is looked up in
the left-hand column. Where the columns MIX A - MIX C specify a corresponding AVEO010 dose in the
range between 10 and 20 pg, the corresponding MIX is selected, dosed, and administered. The
ranges aredsedpiving: farokapepie, Thehtablsindia 16gueprasantn@@toc3a idpdé jrdalis glangiae, it

ill b ' i igher; AV T lies t
MIx & and P B A e e G R e st A T Wi @ can
be dosed. TY0§dk Eentirrrieulry palien) ardoss eigtauinc)apneRodkoadbunisiaiod: iOn the
assumnptiogLatiaPep ROl AV eHedlsrhiinslatdrReRekd? @nsh R L RAd Afherapeutic

effect between 15 and 22 pg, almost all patients who take insulin glargine doses of 15-80 U can also

obtain theF)&tie ¥Haee dhagelonitsdYbedvediiioCaraetiy g sorerpeading AMREAAREqseiix
pens whicihgoatrie %@ﬂﬂé@ﬁ%@dﬂ%@@]%%ﬁ%@@@&?ﬂﬂ%@%&%r HasO hsPasis of the

broad range, of possible ﬁgroportions of insulin glargine to AVE0010 (cf. example 6) 20with a synergistic

effect, the IRIGHRGN thE [IHSSATHEYEIGRIG IR HSREBIPIR HssaterilaTeiEReafere is a
synergistiofigsemBOVESORBUNRgIeaiheNk wilbe possible to choose MIX A or MIX B (with a

10 higher dose of AVE0010). The same applies to MiX B and C. If, for example, a dose of
50 U of insulin is intended, then 0.5 ml of MiX B or MIX C can be dosed. This dose
contains 20 pg (MIX B) or 12.5 ug (MEX C) of AVE0OO10.

» Conclusion: On the assumption that a probable AVE0010 effect is obtained at

15 between 10 and 15 pg, and a therapeutic effect between 15 and 22 pg, almost all
patients who take insulin glargine doses of 15-80 U can also obtain therapeutic doses
of AVE0O10 of between 10 and 20 pg if they use one of the three premix pens which
contain three different insulin glargine:AVE0010 ratios (Mix A, B or C). On the basis of
the broad range of possible proportions of insulin glargine to AVE0010 (cf. example 6)

20 with a synergistic effect, the proportions in the pens can be tailored such that for each
dose of insulin glargine there is a synergistic dose of AVEC010 in at least one pen.

Example 12

25 This example shows how a combination of two or more active compounds can be
formulated in such a way that, when two or more compositions are combined, both
active compounds can be administered in any desired amounts and in any desired
proportions to one ancther. It is taken into account here that at least one of the active
compounds must not be diluted as a result of the combining (e.g., through mixing

30 directly prior to administration).

in this example, the designations "active A" and "active B" stand for any desired active

compounds. In particular, active A is an insulin and active B is a GLP-1 agonist. Active



Example 12 25This example shows how a combination of two or more active compounds can be

- formulated in such a way that, when two or more compositions are combined, both active compounds
can be administered in any desired amounts and in apy desired proportions to one another. It is taken
into account here that at least one of the active compounds must not be diluted as a result of the
combining (e.g., through mixing 30directly prior to administration). 43 A can also be a GLP-1 agonist,
and active B can also be an insulin. 1. Comparative example 5For a combination therapy with an
active A (e.g., an insulin) and an active B (e.g., a GLP-1 agonist), a container 1 with a composition with

active A at/a cemedsuraton GLR-Megigunmdand eridinds 2avithleccoepesiiammith active B at a
concentration of b mg/ml, are provided. 10For the administration of a combination of the two actives, a
volume V1 ml from container 1 and a volume V2 ml from container 2 are mixed. For the dosing of the
two actives| .alginepecatioeexatigrie a and b, the volumes V1 and V2 to be administered are selected
in dependence on the amount of the actives A and 15B to be administered. The volumes V1 and V2 of
the two actives are determined on the basis of the amount of active, as follows: Amount of active A:Vi
a mgPAmofRY ¢f eRmidrENon heigmowib soraeineafidesof dncirstiresanhdiad Bdtiviad iexre of the

two COMPASHBNF B nist), a container 1 with a composition with active A at a concentration of a
mg/ml, and a container 2 with a composition with active B at a concentration of b

mg/ml, are provided.

10 For the administration of a combination of the two actives, a volume Vs ml from

container 1 and a volume V>, m! from container 2 are mixed.

For the dosing of the two actives, at given concentrations a and b, the volumes V; and
V2 to be administered are selected in dependence on the amount of the actives A and

15 B to be administered. The volumes Vs and V> of the two actives are determined on the
basis of the amount of active, as follows:

Amount of active A: Vq-amg

Amount of active B:  V,-bmg

20 The concentrations of the actives A and B in the mixture of the two compositions are
determined as follows.
Active A: xmg/mbL = Vy-a/(Vi+ Vy)
Active B: ymg/mL= V- -b/(Vi+ V)

25 Vi + V, is the total administered volume. This means that the two actives dilute one
another. With this system, therefore, it is not possible to keep, for example, the
concentration of the active A (e.g., of the insulin) at a predetermined level in the case

of varying amounts of active B.
30 2. Inventive example

In this exampile, for a combination therapy with an active A (e.g., an insulin) and an
active B (e.g., a GLP-1 agonist), a container 1 with a composition with active A at a



determined as follows. Active A:xx mg/mL = V1. a/ (V1 V2) Active B:y mg/mL =V2 b/ (ViV2) 25V1+
V2 is the total administered volume. This means that the two actives dilute one another. With this
system, therefore, it is not possible to keep, for exam&e, the concentration of the active A (e.g., of the
insulin) at a predetermined level in the case of varying amounts of active B. 302. Inventive example In
this example, for a combination therapy with an active A (e.g., an insulin) and an active B (e.g., a
GLP-1 agonist), a container 1 with a composition with active A at a 44 concentration of a mg/ml, and a
container 2 with a composition with active A at a concentration of a mg/ml and with active B at a

concentratiomedbimagdmb BeenpgividecdTheaanaentatiom o fiemsiviad withesefivee Ahgisame in both
compositions. 5 _For.the minisltr%tion of gﬁombin%tié?? of the two actives, a volume V3 ml from
i i

container TANEAVAIRE VB IS AN NI BP SR AlifecP MR RSP IHEmd &ctives, at given
concentrationsideahd betbenselntradiow Daiek Ha:M2: 14 hetladrofniziatedsane setested in dependence on
the amou %H—gs%%t%es A and B to be administered. The volumes V3 and V2 of the two actives are
determine the basis of the amount of active, as follows: Amount of active A:(V3 a + V2) a (mg))
Amofint of active B:V2 b mg 15 The concentrations of the actives A and B are determined as follows.

For the administration of a combination of the two actives, a volume V5 ml from

container 1 and a volume V, mi from container 2 are mixed.

For the dosing of the two actives, at given concentrations a and b, the volumes V; and

10 V, to be administered are selected in dependence on the amount of the actives A and
B to be administered. The volumes V3 and V, of the two actives are determined on the
basis of the amount of active, as follows:

Amount of active A: (V3 - a +Vy) - a (mg))

Amount of active B: V- bmg

15
The concentrations of the actives A and B are determined as follows.
Active A: amg/mL= (Vz-a+Vy-a)/(Vs+ Vo)
Active B: zmg/ml = Vo -b/(V3+Vy)

20 V3 + V; is the total administered volume. From the above calcuiation it is evident that
the concentration of the active A is always a mg/m, i.e., is constant, irrespective of

what volume ratio Vs/V; is being dosed.

Comparing the comparative example (see section 1) with the present inventive
25 example, it is apparent that, for an equal dosing quantity of actives A and B, the total

volume required in the inventive example is lower,

For a given dose (amount of active compound) of the active A, the figure in the
comparative example is: Vi-amg

30 In the inventive example it is: (Vz-a+Vy-a)mg

Since the amount of active compound is to be the same in both cases,



Active Ara mg/mL = (V3 a+V2 a)/ (V3 +V2) Active B:z mg/mL =V2 b/ (V3+V2) 20V3 + V2 is the

- total administered volume. From the above calculation it is evident that the concentration of the active
Ais always a mg/ml, i.e., is constant, irrespective of what volume ratio V3/V2 is being dosed. -
Comparing the comparative example (see section 1) with the present inventive 25example, it is
apparent that, for an equal dosing quantity of actives A and B, the total volume required in the
inventive example is lower. For a given dose (amount of active compound) of the active A, the figure in
the comparative example is:Vi a mg 30In the inventive example itis:(V3 a + V2 a) mg Since the
amount of active gpmppung, isgp-beg theysame in both cases, 45 (V3 a+V2 a)=V1 a(V3+V2) a=
V1 aandVvV3 +V2=V10rV3=V1-V25 Here, the volume V2 in which the active B is administered is
the same in bothd&ses/sih@ il vélume in the comparative example isV1+ V2

and Wy Vo = Vy
or V3 = V7 - V;g

Here, the volume V, in which the active B is administered is the same in both cases.

The total volume in the comparative example is Vi+ 'V,
The total volume in the inventive example is Va+ Vo

10 According to the above equation, for the inventive example it is the case that;
Va+ Vo=Vy-Vo+r V= V4

This volume V; is smaller than the volume V4 + V; of the comparative example.
15 As a result of the mixing of the composition with actives A and B with the composition

with active A, active B is diluted. This dilution is less than the dilution of the active B in

the comparative example (i.e., the concentration b > concentration z > concentration

y):
20 b >z
b >Vy-b/(Va+Vy)
b >b-Vo/(Va+Vy), where Va/ (V3+ V) is < 1, and
z >y
25 Vg‘b/(Vg"l"Vz) >V2'b/(V1+V2)

1/ (V3+ V) >1/1{(Vi+ Vo)
1/(V1-V2+V2) >1/(V1+V2)
1/Vq >1/(Vi+ Vy)

30 Hence the dosing system of the invention for administering variable doses of the
actives A (e.g., an insulin} and B (e.g., a GLP-1 agonist) has three advantages over

the comparative system:



The total volume in the inventive example isV3+ V2 10According to the above equation, for the

. inventive example it is the case that: V3 + V2=V1 - V2+ V2 = V1 This volume V1 s smaller than the
volume V1+ V2 of the comparative example. 15As agsult of the mixing of the composition with
actives A and B with the composition with active A, active B is diluted. This dilution is less than the
dilution of the active B in the comparative example (i.e., the concentration b > concentration z>
concentration 20b>z b>V2 b/ (V3 +V2)b>b V2/ (V3 +V2), where V2 / (V3 +V2)is <1, and y 25V2
b/(V3+V2)>V2 b/ (VI+V2)1/(V3+V2)>1/(Vi+V2) 1/(V1-V2+V2)>/(V1+V2)1/NV1>1/(Vi+
\V2) 30Hence e dosingrdypstiem aff dbtvie e (eian, fan ekl ristesin oo kaableotesest eftthe actives A (e.g.,
an insulin) _angrg Jg{gfmine ﬁ’é\}eﬁlgonis_t) has three advantages over the compa_trative system: 46 The
concentration of active fe.g., an insulin) can be kept constant at a predetermined level

e  Where the doses of actives A and B to be administered are the same, the total
volume to be administered is smaller.
5 e The dilution of active B (e.g., the GLP-1 agonist) is less than in the comparative
experiment. Accordingly the concentration of active B can be held more easily

within a predetermined range.

The present example can be readily extended to medicaments with three or more

10 active compounds, the first active compound being present in all of the compositions
(preferably in equal weight fractions) and there being at least one further active
compound in each further composition. The first composition can be mixed with each
further composition in the same proportion without the concentration of the active
compound in the first composition becoming diluted.

15



Where the doses of actives A and B to be administered are the same, the total volume to be

. administered is smaller. 5 The dilution of active B (e.g., the GLP-1 agonist) is less than in the
comparative experiment. Accordingly the concentratign of active B can be held more easily within a
predetermined range. The present example can be readily extended to medicaments with three or
more 10active compounds, the first active compound being present in all of the compositions
(preferably in equal weight fractions) and there being at least one further active compound in each
further composition. The first composition can be mixed with each further composition in the same
proportion@itlmesgt the concentration of the active compound in the first composition becoming diluted.
15 Claims: A medicament comprising at least one insulin and at least one GLP-1 agonist, the
medicament being formulated and/or compounded in such a way that it comprises the insulin and the
GLP-1 agdnisﬁeaediirampr&dmmmﬁiﬁiag ahleast and iresulbe adirdhistesed e &UFs¢ adaptet] thahe

individual req t |n cI for adj the fastin
postprandial gﬁiﬁ% sorp%?/%r@ %%qtﬁsé%'fgﬁ%g Q:zllon in'dia aB]’étes pitler% KU ent as
claln‘feq in cla‘_ihﬁ1P@U2ffcfrﬂd1_ﬁm\ﬁid’giu@99l§§&ijlemﬁc® Apreditarnencd samued andoaoftibe
preceding claugs ipfRLPUETHIOIMAR Bl RTINS T '?ngnfb@sgg]ﬁmm as claimed in

claim 7 or 8, the first, second, and, wher used urther compositions comprising the at least one
insulin in a substantially identical Sweight fraction and the at least one GLP-1 agonist in different

weight fragtiopsmiRdResheameniAea BRI climdsthdhRdiTabiRre PbiBRshNhesR M8sd,
postabsorptive blood glucose concentration in diabetes patients.
10

3. A medicament as claimed in claim 1 or 2 for improving glucose tolerance.

4. A medicament a claimed in any of the preceding claims for preventing
hypoglycemia.
15
5. A medicament as claimed in any of the preceding claims for preventing loss of

function of the pancreatic p-cells.

6. A medicament as claimed in any of the preceding claims for weight loss and/or for
20 preventing weight gain.

7. A medicament as claimed in any of the preceding claims, comprising a first
pharmaceutical composition and a second pharmaceutical composition, and,
optionally, at least one further pharmaceutical composition, which each comprise at

25 least one insulin and at least one GLP-1 agonist and contain the at least one
insulin and/or the at least one GLP-1 agonist in different weight fractions relative to
the total weight of the composition.

8. A medicament as claimed in claim 7, the weight fractions of the at least one insulin
30 and of the at least one GLP-1 agonist in the first pharmaceutical composition, in
the second pharmaceutical composition, and in -where used - the at least one
further pharmaceutical composition being selected such that the pharmaceutical

compositions contain different proportions of insulin to GLP-1 agonist, based on



further compositions comprising the at least one GLP-1 agonist in a substantially identical weight

. fraction and the at least one insulin in different weight fractions. 10 11.A medicament as claimed in any
of claims 1 to 6, comprising-a first pharmaceutical coggposition and a second pharmaceutical
composition, the first pharmaceutical composition comprising at least one insulin and the second
pharmaceutical composition comprising at least one GLP-1 agonist, the medicament being
15formulated and/or compounded for the independent administration of the first and second
pharmaceutical compositions. 12.A medicament as claimed in any of claims 1 to 6, comprising a first
pharmaceuticliegasidifiaetonl a second pharmaceutical composition, and, optionally, at least 20one
further pharmaceutical composition, the first pharmaceutical composition comprising at least one
insulin, and the second pharmaceutical composition comprising at least one insulin and at least one
GLP-1 agéhish Hiefliparaenias seéedtie ciiarmarcitita Shmesitod, condpridiegeattesit one insulin
and at least _onmﬂw@arﬁﬁagﬁasa@e&wb@is%%ﬁéﬁ%@&@&%ﬁﬁ#ﬁ@%%ﬁma@; ek
pharmaceutical composition, the second pharmaceutical composition, and - where used - the at least
one Rirther coiffieRitfbrctiompnsitbant paslinng SibRidenyirdnsilierahweiaibastientive to the
total weight of the composition. 30 14.A medicament as claimed in any of the preceding claims, the at
least one insulin being independently selected from human insulins, analogs, derivatives, and

metaboliteS e PAGE ISR has SLALARML At SR bafich sasens @ad: wheissiiftheing
independentlyistiestedrfronsitiuneresip siaigting atf CEOSAE MOBBB;6rHBA2 BupaaiRawin,

LysB28pro B2 insylin, B28 A insulin, and B29Lys(c-tetradecanoyl),
ysbeepro 13@#?%2?9\1{'9?8 yﬂ’ac fon gﬁd%@%? ilegast oner}nsuﬁn l:'g cf:?ferent weightyfr%ctions,

10
11. A medicament as claimed in any of claims 1 to 6, comprising a first pharmaceutical
composition and a second pharmaceutical composition, the first pharmaceutical
composition comprising at least one insulin and the second pharmaceutical
composition comprising at least one GLP-1 agonist, the medicament being
15 formulated and/or compounded for the independent administration of the first and

second pharmaceutical compositions.

12. A medicament as claimed in any of claims 1 to 6, comprising a first pharmaceutical

composition and a second pharmaceutical composition, and, opticnally, at least

20 one further pharmaceutical composition, the first pharmaceutical composition
comprising at least one insulin, and the second pharmaceutical composition
comprising at least one insulin and at least one GLP-1 agonist, and the at least one
further pharmaceutical composition comprising at least one insulin and at least one
further active compound.

25 -

13. A medicament as claimed in claim 12, the first pharmaceutical composition, the
second pharmaceutical composition, and - where used - the at least one further
composition comprising the insulin in substantially identical weight fractions relative
to the total weight of the composition.

30

14. A medicament as claimed in any of the preceding claims, the at least one insulin
being independently selected from human insulins, analogs, derivatives, and
metabolites thereof.



5desB30 human insulin. 16.A medicament as claimed in any of the preceding claims, the at least one
. GLP-1 agonist being independently selected from the group consisting of GLP-1, analogs and
derivatives thereof, exendin-3, analogs and derivativgg thereof, exendin-4, 10analogs and derivatives
thereof, and pharmacologically tolerable salts thereof. 17.A medicament as claimed in claim 16, the at
least one GLP-1 agonist being independently selected from the group consisting of exendin-4,
desPro36exendin4(1-39)-Lys6-NH2 [AVE00101, and Arg34,Lys26(Nc(y-glutamyl(NO-
15hexadecanoyl)))GLP-1(7-37) [liraglutide], and pharmacologically tolerable salts thereof. 18.A
medicament as claimed in claim 17, the at least one GLP-1 agonist being independently selected from

the group iSting 0~ lyadi " icall e sal
heraor. 19 B e Al [pelaty
desPro36exefflfcigd- Foy e ginup consisinmelichiRal HAwdRBdiiaRBe) hepradedinipclaims,
the insulin bejng. BBy (&2 )5 - ) llfnp]@‘w' ' ' I
desProSGexegr_:}j%nA 1-39)-&@%&%@%%%%0eutic§ﬁy b&@%%@ﬁt?ﬁ%&%&gﬁagé%ﬁgﬁsing a
medizament &¢eR3vdwimathinstimims 1 to 18. 30 50 23 The use of at least one insulin and at least
one GLP-1 agonist for preparing a medicinal product for treating a patient with diabetes, more
particularly type 1 or 2 diabetes, for adjusting the fasting, postprandial and/or postabsorptive blood

glucose cofcAnafiramenhas Sy etLtvaanabihadeerndire eaimg Shepidseshmiae Gl eventing
loss of functiciyehtbedeang inaie Srcrlity Uenial frss INE/grJap RESVEEIRG ¥raishb gainn2thés

method of treating,a patient WEh a r’?edicam_ent as claimed in claim 7 or with'a kit comprising such a
medicament, 38 gﬁtf Ives thereof, exendin-3, analogs and derivatives thereof, exendin-4,

10 analogs and derivatives thereof, and pharmacologically tolerable salts thereof.

17.A medicament as claimed in claim 16, the at least one GLP-1 agonist being
independently selected from the group consisting of exendin-4, desPro*exendin-
4(1-39)-Lyse-NH; [AVE0010], and Arg® Lys®®(NS(y-glutamyl(N°-

15 hexadecanoyl!)))GLP-1(7-37) [liraglutide], and pharmacologically tolerable salts
thereof.

18.A medicament as claimed in claim 17, the at least one GLP-1 agonist being
independently selected from the group consisting of exendin-4, analogs,
20 derivatives, and pharmacologically folerable salts thereof.

19.A medicament as claimed in claim 18, the at ieast one GLP-1 agonist being
desPro*®exendin-4(1-39)-Lysg-NH,.

25 20.A medicament as claimed in any of the preceding claims, the insulin being
Gly(A21)-Arg(B31)-Arg(B32) human insulin and the GLP-1 agonist being
desProssexendin—4(1—39)—Lyss-NH2 or a pharmaceutically tolerable salt thereof.

21.A kit comprising a medicament as claimed in any of claims 1 to 18.
30

22.A combination of Gly(A21)-Arg(B31)-Arg(B32) human insulin and desPro*®exendin-
4(1-39)-Lysg-NH; and/or a pharmaceutically tolerable salt thereof.



10(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 further compog' ions of the medicament that comprises the
doses from (a) and (b) in a concentration such that the doses from (a) and (b) are present in the
15same volume, and (d) determining and administering an amount which corresponds to the doses
from (a) and (b). 25,A method as claimed in claim 24 for adjusting the fasting, postprandial and/or 20
postabsorptive blood glucose concentration, for improving glucose tolerance, for preventing
hypoglycerita,Toe preyeftin (etpsisovf imstion afdhat Frtreatod-Pelisadonhneiohipasseand/er for
preventing wej in. Amethod as claimed,in ¢laim 24,0r 25, ste (% being carried out on the
basis of a 25ta %j%w% %85‘%3 g{#}rﬁ@aﬁ?ﬁn g aeggeenqtv\')ﬁ%'éﬁnﬁéﬁ%gn{gﬂf%g 2 ﬁﬂ%ﬁgn%%%?n? P8 %r with
a kit comprisingjaiiefies foedidiratng, e fastiliganesipcamdsisimgt/ ¢ peetadisvg stidessaaidhe at least
one insulin thatyi i , : ini the first, second, and,
where used, :%5 El%%%%ﬁ%ﬁ@@%é@@ﬁﬁgfﬁ g@%%ﬁ%é%?i%%%%ﬁ%h%&%ﬁ]e'zqec(’st one insulin is
presdnt in the hyeoglsesunia (for seetining tmseodfitnetio teabtiun paBReatiagbaisi shedriseidiet 51

administered %8@?_%?%@%%#%@@@% | cond composition so that the selected dose of the

at least one GLP-1 agonist Is'present | mount of the second composition, ) where appropriate,
selecting a dose of the at least one further active 5 compound that is to be administered, and

determining e A of heathizashans (iliea ARRESHen cabal e peslgs dosp glins g

one further active compound is present in the amount of the at least one further composition, )
administering SRRAGIIE B BhedireEARGS P BRAsINGALIeNt, the

10 (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
further compositions of the medicament that comprises the doses from (a) and
(b) in a concentration such that the doses from (a) and (b) are present in the
15 same volume, and
(d) determining and administering an amount which corresponds to the doses from
(a) and (b).

25.A method as claimed in claim 24 for adjusting the fasting, postprandial and/or
20 postabsorptive blood glucose concentration, for improving glucose tolerance, for
preventing hypoglycemia, for preventing loss of function of the pancreatic p-cells,

for weight loss and/or for preventing weight gain.

26.A method as claimed in claim 24 or 25, step (c¢) being carried out on the basis of a
25 table.

27.A method of freating a patient with a medicament as claimed in claim 13 or with a
kit comprising such a medicament, the medicament comprising:
(i.}  selecting a dose of the at least one insulin that is to be administered, and
30 determining the total amount of the first, second, and, where used, at
least one further composition, so that the selected dose of the at least
one insulin is present in the total amount,

(i.) selecting a dose of the at least one GLP-1 agonist that is to be



10administered amount corresponding to the total amount as per step (i) minus the amount of the

_ second composition as per step (ii), and, where appropriate, minus the amount of the at least one
further composition as per step (iii), and  (v.) adminig; ering the amount of the second composition
that was 15determined in step (ii), and, where appropriate, the amount of the at least one further
composition that was determined in step (Hi), to the patient. 28.A method as claimed in claim 27 for
adjusting the fasting, postprandial and/or postabsorptive blood glucose concentration, for
improving glucose tolerance, for 20preventing hypoglycemia, for preventing loss of function of the
pancreatic p-cells, for Wa'@lnﬂMS@aﬂﬂwdfd@mﬂmﬂﬂﬁggm%hbga’tmf&QM@h@%@m@l@gﬂ% igeclaim

27 or 28, steps (i), (i) a Hi) bei rled SIS of e. 30.A method of preparing a
medicament as clalmedqﬁl an{g/ 0 F ?5 %6%%}%&% gt‘?%%’r‘%dﬁﬂmﬁ fhat it

comprise the insulin anoamelmltefﬂmgsam‘ehchnmamedeterm|ned amount and can be administered

d the medicament
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for injection.
one further active compound is present in the amount of the at least one

further composition,
(iv.) administering an amount of the first composition to the patient, the
10 administered amount corresponding to the total amount as per step (i)
minus the amount of the second composition as per step (i), and, where
appropriate, minus the amount of the at least one further composition as
per step (iii), and
{(v.) administering the amount of the second composition that was
15 determined in step (ii), and, where appropriate, the amount of the at least

one further composition that was determined in step (jii), to the patient.

28.A method as claimed in claim 27 for adjusting the fasting, postprandial and/or
postabsorptive blood glucose concentration, for improving glucose tolerance, for
20 preventing hypoglycemia, for preventing loss of function of the pancreatic 8-cells,

for weight loss and/er for preventing weight gain.

29. A method as claimed in claim 27 or 28, steps (i), (ii) and/or (iii) being carried out on
the basis of a table.

25
30.A method of preparing a medicament as claimed in any of claims 1 to 20
comprising formulating and/or compounding so that it comprise the insulin and the
GLP-1 agonist each in a predetermined amount and can be administered in a dose
adapted to the individual requirement of a patient.
30

31.A device comprising the medicament as claimed in any of claims 1 to 20 or the kit
as claimed in claim 21, the device comprising the pharmaceutical compositions of

the medicament in separate containers and allowing the dosing of the
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pharmaceutical compositions independently of one another.

32.A device as claimed in claim 31 for injection.



