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STABLE FORMULATION OF MODIFIED GLP-1 

FIELD OF THE INVENTION 

0001. The present invention relates to pharmaceutical 
formulations comprising GLP-1 compounds, uses thereof 
and methods for preparing Said formulations. 

BACKGROUND OF THE INVENTION 

0002 Peptides are widely used in medical practice, and 
since they can be produced by re-combinant DNA technol 
ogy it can be expected that their importance will increase 
also in the years to come. 
0003. The hormones regulating insulin secretion belong 
to the So-called enteroinsular axis, designating a group of 
hormones, released from the gastrointestinal mucosa in 
response to the presence and absorption of nutrients in the 
gut, which promote an early and potentiated release of 
insulin. The enhancing effect on insulin Secretion, the So 
called incretin effect, is probably essential for a normal 
glucose tolerance. Many of the gastrointestinal hormones, 
including gastrin and Secretin (cholecystokinin is not insuli 
notropic in man), are insulinotropic, but the only physiologi 
cally important ones, those that are responsible for the 
incretin effect, are the glucose-dependent insulinotropic 
polypeptide, GIP, and glucagon-like peptide-1 (GLP-1). 
Because of its insulinotropic effect, GIP, isolated in 1973 
immediately attracted considerable interest among diabe 
tologists. However, numerous investigations carried out 
during the following years clearly indicated that a defective 
secretion of GIP was not involved in the pathogenesis of 
insulin dependent diabetes mellitus (IDDM) or non insulin 
dependent diabetes mellitus (NIDDM). Furthermore, as an 
insulinotropic hormone, GIP was found to be almost inef 
fective in NIDDM. The other incretin hormone, GLP-1 is the 
most potent insulinotropic substance known. Unlike GIP, it 
is Surprisingly effective in Stimulating insulin Secretion in 
NIDDM patients. In addition, and in contrast to the other 
insulinotropic hormones (perhaps with the exception of 
Secretin) it also potently inhibits glucagon Secretion. 
Because of these actions it has pronounced blood glucose 
lowering effects particularly in patients with NIDDM. 
0004 GLP-1, a product of the proglucagon, is one of the 
youngest members of the secretin-VIP family of peptides, 
but is already established as an important gut hormone with 
regulatory function in glucose metabolism and gastrointes 
tinal Secretion and metabolism. The glucagon gene is pro 
cessed differently in the pancreas and in the intestine. In the 
pancreas, the processing leads to the formation and parallel 
Secretion of 1) glucagon itself, occupying positions 33-61 of 
proglucagon (PG); 2) an N-terminal peptide of 30 amino 
acids (PG (1-30)) often called glicentin-related pancreatic 
peptide, GRPP; 3) a hexapeptide corresponding to PG 
(64-69); 4) and, finally, the So-called major proglucagon 
fragment (PG (72-158)), in which the two glucagon-like 
Sequences are buried. Glucagon Seems to be the only bio 
logically active product. In contrast, in the intestinal 
mucosa, it is glucagon that is buried in a larger molecule, 
while the two glucagon-like peptides are formed Separately. 
0005) While much attention has been focused on the 
pharmacological properties of acylated GLP-1 compounds, 
hitherto little is known about their physico-chemical and 
Solution Structural properties. Such knowledge is a prereq 
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uisite for rational handling during e.g. production, purifica 
tion and formulation work and is eventually important for 
understanding of the Structural basis for the protraction 
mechanism. 

0006. It is an important technical challenge to ensure 
prolonged Stability during Storage (shelf life) of many pro 
tein based drug products due to the inherent lability of 
macromolecules. Hence, proteins are Sensitive to both 
chemical and physical degradation unlike many Small mol 
ecules. Chemical degradation involves covalent bonds, Such 
as hydrolysis, racemization, oxidation or crosslinking. 
Physical degradation involves conformational changes rela 
tive to the native Structure, which includes loSS of higher 
order Structure, aggregation, precipitation or adsorption to 
surfaces. GLP-1 is known to be prone to instability due to 
aggregation. Both degradation pathways may ultimately 
lead to loSS of biological activity of the protein drug. 
0007 GLP-1 and analogues of GLP-1 and fragments 
thereof are potentially useful i.a. in the treatment of type 1 
and type 2 diabetes. However, solubility limitations and the 
low Stability against the actions of endogenous diaminopep 
tidyl peptidase limits the usefulness of these compounds, 
and thus there still is a need for improvements in this field. 
0008. In WO99/43341 are disclosed certain pharmaceu 
tical formulations comprising GLP-1 having a lipophilic 
Substituent. All of the disclosed formulations are maintained 
at pH 7.4. 
0009. In WO 00/37098 are disclosed shelf-stable formu 
lations comprising GLP-1, a preservative, and a tonicity 
modifier, at pH 8.2 to 8.8. 
0010 Human GLP-1 is a 37 amino acid residue peptide 
originating from preproglucagon which is Synthesised i.a. in 
the L-cells in the distal ileum, in the pancreas and in the 
brain. Processing of preproglucagon to give GLP-1 (7- 
36)amide, GLP-1 (7-37) and GLP-2 occurs mainly in the 
L-cells. A simple System is used to describe fragments and 
analogues of this peptide. Thus, for example, Val-GLP-1 (7- 
37) (or Val8GLP-1(7-37)) designates a fragment of GLP-1 
formally derived from GLP-1 by deleting the amino acid 
residues NoS. 1 to 6 and Substituting the naturally occurring 
amino acid residue in position 8 (Ala) by Val. Similarly, 
Lys'(N-tetradecanoyl)-GLP-1 (7-37) designates GLP-1(7- 
37) wherein the e-amino group of the Lys residue in position 
34 has been tetradecanoylated. For convenience the amino 
acid sequence of GLP-1 (7-37) is given below, wherein the 
N-terminal His is no. 7 and the C-terminal Gly is no. 37: 

0011. His-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val 
Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe 
Ile-Ala-Trp-Leu-Val-Lys-Gly-Arg-Gly. 

0012. Where reference in this text is made to C-termi 
nally extended GLP-1 analogues, the amino acid residue in 
position 38 is Arg unless otherwise indicated, the optional 
amino acid residue in position 39 is also Arg unless other 
wise indicated and the optional amino acid residue in 
position 40 is Asp unless otherwise indicated. Also, if a 
C-terminally extended analogue extends to position 41, 42, 
43, 44 or 45, the amino acid Sequence of this extension is as 
in the corresponding Sequence in human preproglucagon 
unless otherwise indicated. 

SUMMARY OF THE INVENTION 

0013 We have discovered that certain modified GLP-1 or 
analogues thereof when formulated in aqueous Solution 



US 2003/01 19734 A1 

together with a buffer, are physically stable at high concen 
trations of the modified GLP-1 or analogues thereof, when 
kept in the pH range from about 7 to about 10. The present 
formulations are physically stable within a given shelf life 
period at the recommended Storage temperature (typically 
2-3 years at 2-8 C.). Furthermore, the present formulations 
are physically stable during in-use (typically 1 month at 
accelerated temperatures e.g. 25 C. or 37° C). The formu 
lations of the invention are also chemically stable thus 
rendering them shelf-stable and Suitable for invasive (eg. 
injection, Subcutaneous injection, intramuscular, intrave 
neous or infusion ) as well as non-invasive (eg nasal or 
pulmonary, transdermal or transmucosal e.g. buccal) means 
of administration. When the inventive formulation compris 
ing a GLP-1 compound was compared to the same formu 
lation comprising GLP-1 (7-37) substituted for the GLP-1 
compound, the physical Stability was increased consider 
ably, and typically the shelf-life was increased from a few 
Seconds to Several months in the tests used. 

0.014. One object of the present invention is to provide a 
pharmaceutical formulation comprising a GLP-1 compound, 
and a buffer, wherein said GLP-1 compound is GLP-1 (7-37) 
or an analogue thereof wherein an amino acid residue of the 
parent peptide has a lipophilic Substituent attached option 
ally via a Spacer, wherein Said GLP-1 compound is present 
in a concentration from 0.1 mg/ml to 100 mg/ml, and 
wherein said formulation has a pH from 7.0 to 10; 
0.015. Another object of the present invention is to pro 
vide a method of preparing a physically stable pharmaceu 
tical formulation of a GLP-1 compound wherein said GLP-1 
compound is GLP-1 (7-37) or an analogue thereof wherein 
an amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, comprising 
preparing a formulation containing the GLP-1 compound, 
and a buffer, wherein Said GLP-1 compound is present in a 
concentration from 0.1 mg/ml to 100 mg/ml, and wherein 
said formulation has a pH from 7.0 to 10. 
0016. In one aspect of the invention the formulation 
contains a GLP-1 compound in a concentration from 1 
mg/ml to 100 mg/ml. 
0.017. In another aspect of the invention the formulation 
has a pH from 7.5 to 10. 
0018) In one embodiment the GLP-1 compound is Arg", 
Lys-(N-e-(Y-GlucN-O-hexadecanoyl)))-GLP-1 (7-37). 

DESCRIPTION OF THE INVENTION 

0019. In one aspect the invention relates to a pharmaceu 
tical formulation comprising a GLP-1 compound, and a 
buffer, wherein said GLP-1 compound is GLP-1 (7-37) or an 
analogue thereof wherein an amino acid residue of the 
parent peptide has a lipophilic Substituent attached option 
ally via a Spacer, wherein Said GLP-1 compound is present 
in a concentration from 0.1 mg/ml to 100 mg/ml, and 
wherein said formulation has a pH from 7.0 to 10; 

0020 provided that if an isotonic agent is present 
and pH is 7.4 then mannitol or NaCl is not the 
isotonic agent. 

0021. In another aspect the invention relates to a phar 
maceutical formulation comprising a GLP-1 compound, and 
a buffer, wherein said GLP-1 compound is GLP-1 (7-37) or 
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an analogue thereof wherein an amino acid residue of the 
parent peptide has a lipophilic Substituent attached option 
ally via a Spacer, wherein Said GLP-1 compound is present 
in a concentration from 1 mg/ml to 100 mg/ml, and wherein 
said formulation has a pH from 7.0 to 10; 

0022 provided that if an isotonic agent is present 
and pH is 7.4 then mannitol or NaCl is not the 
isotonic agent. 

0023. In a further aspect the invention relates to a phar 
maceutical formulation comprising a GLP-1 compound, and 
a buffer, wherein said GLP-1 compound is GLP-1 (7-37) or 
an analogue thereof wherein an amino acid residue of the 
parent peptide has a lipophilic Substituent attached option 
ally via a Spacer, wherein Said GLP-1 compound is present 
in a concentration from 0.1 mg/ml or above, and wherein 
said formulation has a pH from 7.0 to 10. 
0024. In a further aspect the invention relates to a phar 
maceutical formulation comprising a GLP-1 compound, and 
a buffer, wherein said GLP-1 compound is GLP-1 (7-37) or 
an analogue thereof wherein an amino acid residue of the 
parent peptide has a lipophilic Substituent attached option 
ally via a Spacer, wherein Said GLP-1 compound is present 
in a concentration from 1 mg/ml or above, and wherein Said 
formulation has a pH from 7.0 to 10. 

0025. In a further aspect the invention relates to a phar 
maceutical formulation comprising a GLP-1 compound, and 
a buffer, wherein said GLP-1 compound is GLP-1 (7-37) or 
an analogue thereof, wherein an amino acid residue of the 
parent peptide has a lipophilic Substituent attached option 
ally via a Spacer, wherein Said GLP-1 compound is present 
in a concentration from 0.1 mg/ml to 100 mg/ml, and 
wherein said formulation has a pH from 7.0 to 10. 
0026. In a further aspect the invention relates to a phar 
maceutical formulation comprising a GLP-1 compound, and 
a buffer, wherein said GLP-1 compound is GLP-1 (7-37) or 
an analogue thereof, wherein an amino acid residue of the 
parent peptide has a lipophilic Substituent attached option 
ally via a Spacer, wherein Said GLP-1 compound is present 
in a concentration from 1 mg/ml to 100 mg/ml, and wherein 
said formulation has a pH from 7.0 to 10. 

0027. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising prepararing a 
formulation containing the GLP-1 compound, and a buffer, 
wherein Said GLP-1 compound is present in a concentration 
from 0.1 mg/ml or above, and wherein Said formulation has 
a pH from 7.0 to 10. 

0028. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising prepararing a 
formulation containing the GLP-1 compound, and a buffer, 
wherein Said GLP-1 compound is present in a concentration 
from 1 mg/ml or above, and wherein Said formulation has a 
pH from 7.0 to 10. 
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0029. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising prepararing a 
formulation containing the GLP-1 compound, and a buffer, 
wherein Said GLP-1 compound is present in a concentration 
from 0.1 mg/ml to 100 mg/ml, and wherein said formulation 
has a pH from 7.0 to 10. 
0.030. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing a 
formulation containing the GLP-1 compound, and a buffer, 
wherein Said GLP-1 compound is present in a concentration 
from 1 mg/ml to 100 mg/ml, and wherein said formulation 
has a pH from 7.0 to 10. 
0031. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing a 
formulation containing the GLP-1 compound, water, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 0.1 mg/ml to 100 mg/ml, and wherein said 
formulation has a pH from 7.0 to 10. 
0032. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing a 
formulation containing the GLP-1 compound, water, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 1 mg/ml to 100 mg/ml, and wherein Said 
formulation has a pH from 7.0 to 10. 
0033. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing an 
aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 0.1 mg/ml to 100 mg/ml, and wherein said 
formulation has a pH from 7.0 to 10. 
0034. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing an 
aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 1 mg/ml to 100 mg/ml, and wherein Said 
formulation has a pH from 7.0to 10. 
0035) In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
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of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing a 
formulation containing the GLP-1 compound, water, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 0.1 mg/ml to 100 mg/ml, and wherein said 
formulation has a pH from 7.5 to 10. 
0036). In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing a 
formulation containing the GLP-1 compound, water, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 1 mg/ml to 100 mg/ml, and wherein Said 
formulation has a pH from 7.5 to 10. 
0037. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing an 
aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 0.1 mg/ml to 100 mg/ml, and wherein said 
formulation has a pH from 7.5 to 10. 
0038. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing an 
aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 1 mg/ml to 100 mg/ml, and wherein Said 
formulation has a pH from 7.5 to 10. 
0039. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing a 
formulation containing the GLP-1 compound, and a buffer, 
wherein Said GLP-1 compound is present in a concentration 
from 0.1 mg/ml to 100 mg/ml, and wherein said formulation 
has a pH from 7.0 to 10; provided that if an isotonic agent 
is present and pH is 7.4 then mannitol or NaCl is not the 
isotonic agent. 
0040. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally Via a Spacer, comprising preparing a 
formulation containing the GLP-1 compound, and a buffer, 
wherein Said GLP-1 compound is present in a concentration 
from 1 mg/ml to 100 mg/ml, and wherein said formulation 
has a pH from 7.0 to 10; provided that if an isotonic agent 
is present and pH is 7.4 then mannitol or NaCl is not the 
isotonic agent. 
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0041. In one embodiment of the invention the pharma 
ceutical formulation is an aqueous formulation, i.e. a for 
mulation comprising water. Such formulation is typically a 
Solution or a Suspension. In a further embodiment of the 
invention the pharmaceutical formulation is an aqueous 
Solution. The term "aqueous formulation' is defined as a 
formulation comprising at least 50% w/w water. Likewise, 
the term "aqueous Solution' is defined as a Solution com 
prising at least 50% w/w water, and the term “aqueous 
Suspension' is defined as a Suspension comprising at least 
50% w/w water. 

0042. In another embodiment the pharmaceutical formu 
lation is a freeze-dried formulation, whereto the physician or 
the patient adds the Solvent prior to use. 
0043. In a further aspect the invention relates to a phar 
maceutical formulation comprising an aqueous Solution of a 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml or above, and wherein Said formulation has a pH 
from 7.0 to 10. 

0044) In a further aspect the invention relates to a phar 
maceutical formulation comprising an aqueous Solution of a 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml or above, and wherein Said formulation has a pH 
from 7.0 to 10. 

0.045. In a further aspect the invention relates to a phar 
maceutical formulation comprising an aqueous Solution of a 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1(7-37) or an analogue thereof, wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10. 

0046. In a further aspect the invention relates to a phar 
maceutical formulation comprising an aqueous Solution of a 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1(7-37) or an analogue thereof, wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10. 

0047. In a further aspect the invention relates to a phar 
maceutical formulation comprising an aqueous Solution of a 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1(7-37) or an analogue thereof, wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10; provided that if an isotonic agent is present 
and pH is 7.4 then mannitol or NaCl is not the isotonic agent. 
0.048. In a further aspect the invention relates to a phar 
maceutical formulation comprising an aqueous Solution of a 
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GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof, wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10; provided that if an isotonic agent is present 
and pH is 7.4 then mannitol or NaCl is not the isotonic agent. 
0049. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, comprising preparation of 
an aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 0.1 mg/ml or above, and wherein Said 
formulation has a pH from 7.0 to 10. 
0050. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, comprising preparation of 
an aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 1 mg/ml or above, and wherein Said formu 
lation has a pH from 7.0 to 10. 
0051. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, comprising preparation of 
an aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 0.1 mg/ml to 100 mg/ml, and wherein said 
formulation has a pH from 7.0 to 10. 
0052. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, comprising preparation of 
an aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 1 mg/ml to 100 mg/ml, and wherein Said 
formulation has a pH from 7.0 to 10. 
0053. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, comprising preparation of 
an aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 0.1 mg/ml to 100 mg/ml, and wherein said 
formulation has a pH from 7.0 to 10; provided that if an 
isotonic agent is present and pH is 7.4 then mannitol or NaCl 
is not the isotonic agent. 
0054. In a further aspect the invention relates to a method 
of preparing a physically Stable pharmaceutical formulation 
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of a GLP-1 compound wherein said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof, wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, comprising preparation of 
an aqueous Solution containing the GLP-1 compound, and a 
buffer, wherein Said GLP-1 compound is present in a con 
centration from 1 mg/ml to 100 mg/ml, and wherein Said 
formulation has a pH from 7.0 to 10; provided that if an 
isotonic agent is present and pH is 7.4 then mannitol or NaCl 
is not the isotonic agent. 
0055. In a further aspect the present invention relates to 
a method of reducing blood glucose levels, treating diabetes 
type I, diabetes type II, obesity, or inhibiting gastric acid 
Secretion, inhibiting apoptosis of B-cells, or Stimulating the 
proliferation of B-cells, comprising administering to a 
patient in need thereof an effective amount of a pharmaceu 
tical formulation comprising an aqueous Solution of a GLP-1 
compound, and a buffer, wherein Said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, wherein Said GLP-1 com 
pound is present in a concentration from 0.1 mg/ml to 100 
mg/ml, and wherein said formulation has a pH from 7.0 to 
10. 

0056. In a further aspect the present invention relates to 
a method of reducing blood glucose levels, treating diabetes 
type I, diabetes type II, obesity, or inhibiting gastric acid 
Secretion, inhibiting apoptosis of B-cells, or Stimulating the 
proliferation of B-cells comprising administering to a patient 
in need thereof an effective amount of a pharmaceutical 
formulation comprising an aqueous Solution of a GLP-1 
compound, and a buffer, wherein Said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, wherein Said GLP-1 com 
pound is present in a concentration from 1 mg/ml to 100 
mg/ml, and wherein said formulation has a pH from 7.0 to 
10. 

0057. In a further aspect the present invention relates to 
a method of treating gastric ulcers comprising administering 
to a patient in need thereof an effective amount of a 
pharmaceutical formulation comprising an aqueous Solution 
of a GLP-1 compound, and a buffer, wherein said GLP-1 
compound is GLP-1 (7-37) or an analogue thereof wherein 
an amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10. 

0.058. In a further aspect the present invention relates to 
a method of treating gastric ulcers comprising administering 
to a patient in need thereof an effective amount of a 
pharmaceutical formulation comprising an aqueous Solution 
of a GLP-1 compound, and a buffer, wherein said GLP-1 
compound is GLP-1 (7-37) or an analogue thereof wherein 
an amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10. 

0059. In a further aspect the present invention relates to 
a method of treating myocardial infarct comprising admin 
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istering to a patient in need thereof an effective amount of a 
pharmaceutical formulation comprising an aqueous Solution 
of a GLP-1 compound, and a buffer, wherein said GLP-1 
compound is GLP-1 (7-37) or an analogue thereof wherein 
an amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10. 

0060. In a further aspect the present invention relates to 
a method of treating myocardial infarct comprising admin 
istering to a patient in need thereof an effective amount of a 
pharmaceutical formulation comprising an aqueous Solution 
of a GLP-1 compound, and a buffer, wherein said GLP-1 
compound is GLP-1 (7-37) or an analogue thereof wherein 
an amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10. 

0061. In a further aspect the present invention relates to 
a method of treating impaired glucose tolerance (IGT) 
comprising administering to a patient in need thereof an 
effective amount of a pharmaceutical formulation compris 
ing an aqueous Solution of a GLP-1 compound, and a buffer, 
wherein said GLP-1 compound is GLP-1 (7-37) or an ana 
logue thereof wherein an amino acid residue of the parent 
peptide has a lipophilic Substituent attached optionally via a 
Spacer, wherein Said GLP-1 compound is present in a 
concentration from 0.1 mg/ml to 100 mg/ml, and wherein 
said formulation has a pH from 7.0 to 10. 
0062. In a further aspect the present invention relates to 
a method of treating impaired glucose tolerance (IGT) 
comprising administering to a patient in need thereof an 
effective amount of a pharmaceutical formulation compris 
ing an aqueous Solution of a GLP-1 compound, and a buffer, 
wherein said GLP-1 compound is GLP-1 (7-37) or an ana 
logue thereof wherein an amino acid residue of the parent 
peptide has a lipophilic Substituent attached optionally via a 
Spacer, wherein Said GLP-1 compound is present in a 
concentration from 1 mg/ml to 100 mg/ml, and wherein Said 
formulation has a pH from 7.0 to 10. 
0063. In a further aspect the present invention relates to 
a method of reducing body weight in a Subject in need of 
body weight reduction comprising administering to the 
Subject an effective amount Sufficient to cause reduction in 
body weight for a period of time effective to produce weight 
loSS, Said time being at least 4 weeks, of a pharmaceutical 
formulation comprising an aqueous Solution of a GLP-1 
compound, and a buffer, wherein Said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, wherein Said GLP-1 com 
pound is present in a concentration from 0.1 mg/ml to 100 
mg/ml, and wherein said formulation has a pH from 7.0 to 
10. 

0064. In a further aspect the present invention relates to 
a method of reducing body weight in a Subject in need of 
body weight reduction comprising administering to the 
Subject an effective amount Sufficient to cause reduction in 
body weight for a period of time effective to produce weight 
loSS, Said time being at least 4 weeks, of a pharmaceutical 
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formulation comprising an aqueous Solution of a GLP-1 
compound, and a buffer, wherein Said GLP-1 compound is 
GLP-1 (7-37) or an analogue thereof wherein an amino acid 
residue of the parent peptide has a lipophilic Substituent 
attached optionally via a Spacer, wherein Said GLP-1 com 
pound is present in a concentration from 1 mg/ml to 100 
mg/ml, and wherein said formulation has a pH from 7.0 to 
10. 

0065. In a further aspect the present invention relates to 
a method of treating dyslipidemia, Stroke, left ventricular 
hypertrophy, arrhythmia, bacteraemia, Septicaemia, irritable 
bowel disease, functional dyspepsia, comprising adminis 
tering to a patient in need thereof an effective amount of a 
pharmaceutical formulation comprising an aqueous Solution 
of a GLP-1 compound, and a buffer, wherein said GLP-1 
compound is GLP-1 (7-37) or an analogue thereof wherein 
an amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10. 

0.066. In a further aspect the present invention relates to 
a method of treating dyslipidemia, Stroke, left ventricular 
hypertrophy, arrhythmia, bacteraemia, Septicaemia, irritable 
bowel disease, functional dyspepsia, comprising adminis 
tering to a patient in need thereof an effective amount of a 
pharmaceutical formulation comprising an aqueous Solution 
of a GLP-1 compound, and a buffer, wherein said GLP-1 
compound is GLP-1 (7-37) or an analogue thereof wherein 
an amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10. 

0067. The term “an effective amount” is the effective 
dose to be determined by a qualified practitioner, who may 
titrate dosages to achieve the desired response. Factors for 
consideration of dose will include potency, bioavailability, 
desired pharmacokinetic/pharmacodynamic profiles, condi 
tion of treatment (e.g. diabetes, obesity, weight loss, gastric 
ulcers), patient-related factors (e.g. Weight, health, age, etc.), 
presence of co-administered medications (e.g. insulin), time 
of administration, or other factors known to a medical 
practitioner. 

0068. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for reducing blood glucose levels. 
0069. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
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mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for reducing blood glucose levels. 
0070. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for treating diabetes type I. 
0071. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for treating diabetes type I. 
0072. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for treating diabetes type II. 
0073. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for treating diabetes type II. 
0074. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for treating obesity. 
0075. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for treating obesity. 
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0.076. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for reducing body weight, typically for 
reducing body weight in a type 2 diabetic Subject. 
0077. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for reducing body weight, typically for 
reducing body weight in a type 2 diabetic Subject. 
0078. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for treating gastric ulcers. 
0079. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for treating gastric ulcers. 
0080. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for inhibition of apoptosis of B-cells. 
0081. In a further aspect the present invention relates to 
use of a GLP-1 compound for the preparation of a pharma 
ceutical formulation comprising an aqueous Solution of the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is GLP-1 (7-37) or an analogue thereof wherein an 
amino acid residue of the parent peptide has a lipophilic 
Substituent attached optionally via a Spacer, wherein Said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml, and wherein Said formulation has a pH 
from 7.0 to 10, for inhibition of apoptosis of B-cells. 

Jun. 26, 2003 

0082 The term “treatment” is defined as the management 
and care of a patient, e.g. a mammal, in particular a human, 
for the purpose of combating the disease, condition, or 
disorder and includes the administration of a GLP-1 com 
pound to prevent the onset of the Symptoms or complica 
tions, or alleviating the Symptoms or complications, or 
eliminating the disease, condition, or disorder. Pharmaceu 
tical compositions containing a GLP-1 compound according 
to the present invention may be administered parenterally to 
patients in need of Such a treatment. Parenteral administra 
tion may be performed by Subcutaneous, intramuscular or 
intravenous injection by means of a Syringe, optionally a 
pen-like Syringe. Alternatively, parenteral administration 
can be performed by means of an infusion pump. A further 
option is a composition which may be a Solution or Suspen 
sion for the administration of the GLP-1 compound in the 
form of a nasal or pulmonal Spray. As a still further option, 
the pharmaceutical compositions containing the GLP-1 
compound of the invention can also be adapted to transder 
mal administration, e.g. from a patch, optionally a ionto 
phoretic patch, or transmucosal, e.g. bucal, administration. 
0083) A pharmaceutical formulation is found to be physi 
cally unstable when it exhibits turbidity. A pharmaceutical 
formulation of GLP1(7-37) is found to be physically 
unstable as it turns out to be turbid momentaneously after 
preparation, whereas the same pharmaceutical formulation 
comprising a GLP-1 compound, for example Arg", 
Lys-(N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7-37), is 
found to be physically stable for more than 90 days at 5 C. 
Some of the present formulations are physically stable for 
more than 11 months and for more than 22 months at 5 C. 

0084 Physical stability of the formulations is evaluated 
by means of Visual inspection and turbidity after Storage of 
the formulation at different temperatures in top filled glass 
cartridges for various time periods. Visual inspection of the 
formulations is performed in a sharp focused light with a 
dark background. The turbidity of the formulation is char 
acterized by a visual Score ranking the degree of turbidity 
from 0 to 3 (a formulation showing no turbidity corresponds 
to a visual Score 0, and a formulation showing visual 
turbidity in daylight corresponds to visual Score 3). A 
formulation is classified physical unstable with respect to 
protein aggregation, when it shows Visual turbidity in day 
light. 

0085. In one embodiment of the invention the pharma 
ceutical formulation comprising the GLP-1 compound is 
physically stable for more than 12 weeks and for more than 
15 months at 5 C. as measured by visual inspection. 
0086. In another embodiment of the invention the phar 
maceutical formulation comprising the GLP-1 compound is 
physically stable for more than 12 weeks at 25 C. as 
measured by Visual inspection. 

0087. In a further embodiment of the invention the phar 
maceutical formulation comprising the GLP-1 compound is 
physically stable for more than 12 weeks at 37 C. as 
measured by Visual inspection. 

0088. In another embodiment of the invention the for 
mulation has a pH in the range from 7.5 to 10. In another 
embodiment of the invention the formulation has a pH in the 
range from 7.5 to 9.5. In a further embodiment of the 
invention the formulation has a pH in the range from 7.0 to 
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9.5. In a further embodiment of the invention the formula 
tion has a pH in the range from 7.0 to 8.0. In a further 
embodiment of the invention the formulation has a pH in the 
range from 7.5 to 8.0. In a further embodiment of the 
invention the formulation has a pH in the range from 9.0 to 
10. 

0089. In a further embodiment of the invention the buffer 
is Selected from the group consisting of Sodium acetate, 
Sodium carbonate, citrate, glycylglycine, histidine, glycine, 
lysine, arginin, Sodium dihydrogen phosphate, disodium 
hydrogen phosphate, Sodium phosphate, and tris(hydroxym 
ethyl)-aminomethan, or mixtures thereof. Each one of these 
Specific buffers constitutes an alternative embodiment of the 
invention. In a preferred embodiment of the invention the 
buffer is glycylglycine, Sodium dihydrogen phosphate, diso 
dium hydrogen phosphate, Sodium phosphate or mixtures 
thereof. 

0090. In a further embodiment of the invention the 
GLP-1 compound is present in a concentration from 0.1 
mg/ml to 80 mg/ml. In a further embodiment of the inven 
tion the GLP-1 compound is present in a concentration from 
1 mg/ml to 80 mg/ml. In a further embodiment of the 
invention the GLP-1 compound is present in a concentration 
from 0.1 mg/ml to 50 mg/ml. In a further embodiment of the 
invention the GLP-1 compound is present in a concentration 
from 1 mg/ml to 50 mg/ml. In a further embodiment of the 
invention the GLP-1 compound is present in a concentration 
from 0.1 mg/ml to 20 mg/ml. In a further embodiment of the 
invention the GLP-1 compound is present in a concentration 
from 1 mg/ml to 20 mg/ml. In a further embodiment of the 
invention the GLP-1 compound is present in a concentration 
from 0.1 mg/ml to 10 mg/ml. In a further embodiment of the 
invention the GLP-1 compound is present in a concentration 
from 1 mg/ml to 10 mg/ml. In a further embodiment of the 
invention the GLP-1 compound is present in a concentration 
from 0.1-5 mg/ml. In a further embodiment of the invention 
the GLP-1 compound is present in a concentration from 1-5 
mg/ml. In a further embodiment of the invention the GLP-1 
compound is present in a concentration from 0.1-0.5 mg/ml. 
In a further embodiment of the invention the GLP-1 com 
pound is present in a concentration from 0.6-1 mg/ml. Each 
one of these specific concentration ranges constitutes an 
alternative embodiment of the invention. 

0091. In a further embodiment of the invention the for 
mulation further comprises a pharmaceutically acceptable 
preservative. In a further embodiment of the invention the 
preservative is Selected from the group consisting of phenol, 
m-creSol, methyl p-hydroxybenzoate, propyl p-hydroxyben 
Zoate, 2-phenoxyethanol, butyl p-hydroxybenzoate, 2-phe 
nylethanol, benzyl alcohol, chlorobutanol, and thiomerosal, 
or mixtures thereof. Each one of these specific preservatives 
constitutes an alternative embodiment of the invention. In a 
preferred embodiment of the invention the preservative is 
phenol or m-creSol. 

0092. In a further embodiment of the invention the pre 
Servative is present in a concentration from 0.1 mg/ml to 20 
mg/ml. In a further embodiment of the invention the pre 
Servative is present in a concentration from 0.1 mg/ml to 5 
mg/ml. In a further embodiment of the invention the pre 
Servative is present in a concentration from 5 mg/ml to 10 
mg/ml. In a further embodiment of the invention the pre 
Servative is present in a concentration from 10 mg/ml to 20 
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mg/ml. Each one of these specific concentration ranges 
constitutes an alternative embodiment of the invention. 

0093. The use of a preservative in pharmaceutical com 
positions is well-known to the skilled perSon. For conve 
nience reference is made to Remington: The Science and 
Practice of Pharmacy, 19" edition, 1995. 
0094. In a further embodiment of the invention the for 
mulation further comprises an isotonic agent. In a further 
embodiment of the invention the isotonic agent is Selected 
from the group consisting of a salt (e.g. Sodium chloride), a 
polyhydric alcohol (e.g. propyleneglycol, xylitol, mannitol, 
Sorbitol or glycerol), a monosaccharide (e.g. glucose or 
maltose), a discCharide (e.g. Sucrose), an amino acid (e.g. 
L-glycine, L-histidine, arginine, lysine, isoleucine, aspartic 
acid, tryptophan, threonine), polyethyleneglycol (e.g. 
PEG400), or mixtures thereof. In a further embodiment of 
the invention the isotonic agent is Selected from the group 
consisting of Sodium chloride, glycerol, mannitol, glucose, 
Sucrose, L-glycine, L-histidine, arginine, lysine or mixtures 
thereof. Each one of these specific isotonic agents consti 
tutes an alternative embodiment of the invention. In a 
preferred embodiments of the invention the isotonic agent is 
mannitol or glycerol. 
0.095. In a further embodiment of the invention the iso 
tonic agent is present in a concentration from 1 mg/ml to 50 
mg/ml. In a further embodiment of the invention the isotonic 
agent is present in a concentration from 1 mg/ml to 7 mg/ml. 
In a further embodiment of the invention the isotonic agent 
is present in a concentration from 8 mg/ml to 16 mg/ml. In 
a further embodiment of the invention the isotonic agent is 
present in a concentration from 17 mg/ml to 50 mg/ml. Each 
one of these specific concentration ranges constitutes an 
alternative embodiment of the invention. 

0096. The use of an isotonic agent in pharmaceutical 
compositions is well-known to the Skilled perSon. For con 
Venience reference is made to Remington: The Science and 
Practice of Pharmacy, 19" edition, 1995. 
0097. In a further embodiment of the invention the for 
mulation further comprises a chelating agent. In a further 
embodiment of the invention the chelating agent is Selected 
from salts of ethlenediaminetetraacetic acid (EDTA), citric 
acid, and aspartic acid, and mixtures thereof. Each one of 
these specific chelating agents constitutes an alternative 
embodiment of the invention. 

0098. In a further embodiment of the invention the 
chelating agent is present in a concentration from 0.1 mg/ml 
to 5 mg/ml. In a further embodiment of the invention the 
chelating agent is present in a concentration from 0.1 mg/ml 
to 2 mg/ml. In a further embodiment of the invention the 
chelating agent is present in a concentration from 2 mg/ml 
to 5 mg/ml. 
0099. The use of a chelating agent in pharmaceutical 
compositions is well-known to the Skilled perSon. For con 
Venience reference is made to Remington: The Science and 
Practice of Pharmacy, 19" edition, 1995. 
0100. In a further embodiment of the invention the for 
mulation further comprises a Stabiliser Selected from the 
group of high molecular weight polymers or low molecular 
compounds. In a further embodiment of the invention the 
Stabilizer is selected from polyethylene glycol (e.g. PEG 
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3350), polyvinylalcohol (PVA), polyvinylpyrrollidone, car 
boxymethylcellulose, different Salts (e.g. Sodium chloride), 
L-glycine, L-histidine, imidazole, arginine, lysine, isoleu 
cine, aspartic acid, tryptophan, threonine and mixtures 
thereof. Each one of these specific Stabilizers constitutes an 
alternative embodiment of the invention. In a preferred 
embodiment of the invention the stabiliser is selected from 
the group consisting of L-histidine, imidazole and arginine. 

0101. In a further embodiment of the invention the high 
molecular weight polymer is present in a concentration from 
0.1 mg/ml to 50 mg/ml. In a further embodiment of the 
invention the high molecular weight polymer is present in a 
concentration from 0.1 mg/ml to 5 mg/ml. In a further 
embodiment of the invention the high molecular weight 
polymer is present in a concentration from 5 mg/ml to 10 
mg/ml. In a further embodiment of the invention the high 
molecular weight polymer is present in a concentration from 
10 mg/ml to 20 mg/ml. In a further embodiment of the 
invention the high molecular weight polymer is present in a 
concentration from 20 mg/ml to 30 mg/ml. In a further 
embodiment of the invention the high molecular weight 
polymer is present in a concentration from 30 mg/ml to 50 
mg/ml. 

0102) In a further embodiment of the invention the low 
molecular weight compound is present in a concentration 
from 0.1 mg/ml to 50 mg/ml. In a further embodiment of the 
invention the low molecular weight compound is present in 
a concentration from 0.1 mg/ml to 5 mg/ml. In a further 
embodiment of the invention the low molecular weight 
compound is present in a concentration from 5 mg/ml to 10 
mg/ml. In a further embodiment of the invention the low 
molecular weight compound is present in a concentration 
from 10 mg/ml to 20 mg/ml. In a further embodiment of the 
invention the low molecular weight compound is present in 
a concentration from 20 mg/ml to 30 mg/ml. In a further 
embodiment of the invention the low molecular weight 
compound is present in a concentration from 30 mg/ml to 50 
mg/ml. 

0103) The use of a stabilizer in pharmaceutical compo 
Sitions is well-known to the skilled perSon. For convenience 
reference is made to Remington: The Science and Practice 
of Pharmacy, 19" edition, 1995. 
0104. In a further embodiment of the invention the for 
mulation further comprises a Surfactant. In a further embodi 
ment of the invention the Surfactant is Selected from a 
detergent, ethoxylated castor oil, polyglycolyzed glycerides, 
acetylated monoglycerides, Sorbitan fatty acid esters, poloX 
amers, such as 188 and 407, polyoxyethylene Sorbitan fatty 
acid esters, polyoxyethylene derivatives Such as alkylated 
and alkoxylated derivatives (tweens, e.g. Tween-20, or 
Tween-80), monoglycerides or ethoxylated derivatives 
thereof, diglycerides or polyoxyethylene derivatives thereof, 
glycerol, cholic acid or derivatives thereof, lecithins, alco 
hols and phospholipids, glycerophospholipids (lecithins, 
kephalins, phosphatidyl serine), glyceroglycolipids (galac 
topyransoide), Sphingophospholipids (sphingomyelin), and 
Sphingoglycolipids (ceramides, gangliosides), DSS (docu 
sate Sodium, CAS registry no 577-11-7), docusate calcium, 
CAS registry no 128-49-4), docusate potassium, CAS 
registry no 7491-09-0), SDS (sodium dodecyl sulfate or 
Sodium lauryl Sulfate), dipalmitoyl phosphatidic acid, 
Sodium caprylate, bile acids and Salts thereof and glycine or 
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taurine conjugates, urSodeoxycholic acid, Sodium cholate, 
Sodium deoxycholate, Sodium taurocholate, Sodium glyco 
cholate, N-Hexadecyl-N,N-dimethyl-3-ammonio-1-pro 
panesulfonate, anionic (alkyl-aryl-Sulphonates) monovalent 
Surfactants, palmitoyl lySophosphatidyl-L-serine, lySophos 
pholipids (e.g. 1-acyl-sn-glycero-3-phosphate esters of etha 
nolamine, choline, Serine or threonine), alkyl, alkoxyl (alkyl 
ester), alkoxy (alkyl ether)-derivatives of lysophosphatidyl 
and phosphatidylcholines, e.g. lauroyl and myristoyl deriva 
tives of lysophosphatidylcholine, dipalmitoylphosphatidyl 
choline, and modifications of the polar head group, that is 
cholines, ethanolamines, phosphatidic acid, Serines, thre 
onlines, glycerol, inositol, and the postively charged 
DODAC, DOTMA, DCP, BISHOP, lysophosphatidylserine 
and lysophosphatidylthreonine, Zwitterionic Surfactants (e.g. 
N-alkyl-N,N-dimethylammonio-1-propanesulfonates, 
3-cholamido-1-propyldimethylammonio-1-propane 
Sulfonate, dodecylphosphocholine, myristoylly Sophosphati 
dylcholine, hen egg lysolecithin), cationic Surfactants (quar 
ternary ammonium bases) (e.g. cetyl-trimethylammonium 
bromide, cetylpyridinium chloride), non-ionic Surfactants, 
polyethyleneoxide/polypropyleneoxide block copolymers 
(Pluronics/Tetronics, Triton X-100, Dodecyl B-D-glucopy 
ranoside) or polymeric surfactants (Tween-40, Tween-80, 
Brij-35), fusidic acid derivatives-(e.g. Sodium tauro-dihy 
drofusidate etc.), long-chain fatty acids and Salts thereof 
C6-C12 (eg. oleic acid and caprylic acid), acylcarnitines and 
derivatives, N-acylated derivatives of lysine, arginine or 
histidine, or Side-chain acylated derivatives of lysine or 
arginine, N-acylated derivatives of dipeptides comprising 
any combination of lysine, arginine or histidine and a neutral 
or acidic amino acid, N-acylated derivative of a tripeptide 
comprising any combination of a neutral amino acid and two 
charged amino acids, or the Surfactant may be Selected from 
the group of imidazoline derivatives, or mixtures thereof. 
Each one of these Specific Surfactants constitutes an alter 
native embodiment of the invention. 

0105 The use of a surfactant in pharmaceutical compo 
Sitions is well-known to the skilled perSon. For convenience 
reference is made to Remington: The Science and Practice 
of Pharmacy, 19" edition, 1995. 
0106. In a further embodiment of the invention the 
GLP-1 compound is selected from GLP-1 (7-36) or an ana 
logue thereof having a lysine residue wherein a lipophilic 
Substituent optionally via a spacer is attached to the epsilon 
amino group of Said lysine. In a further embodiment of the 
invention the GLP-1 compound is selected from a GLP-1(7- 
36) analogue having one lysine residue wherein one lipo 
philic Substituent optionally via a Spacer is attached to the 
epsilon amino group of Said lysine. In a further embodiment 
of the invention the GLP-1 compound is selected from 
Arg26,34,Lys36GLP-1(7-36) having one lysine residue 
wherein one lipophilic Substituent optionally via a Spacer is 
attached to the epsilon amino group of Said lysine. 
0107. In a further embodiment of the invention the 
GLP-1 compound is selected from GLP-1 (7-37) or an ana 
logue thereof having a lysine residue wherein a lipophilic 
Substituent optionally via a spacer is attached to the epsilon 
amino group of Said lysine. In a further embodiment of the 
invention the GLP-1 compound is selected from a GLP-1(7- 
37) analogue having one lysine residue wherein one lipo 
philic Substituent optionally via a Spacer is attached to the 
epsilon amino group of Said lysine. In a further embodiment 
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of the invention the GLP-1 compound is selected from 
Arg34GLP-1 (7-37), or Arg26GLP-1(7-37) having one 
lysine residue wherein one lipophilic Substituent optionally 
via a Spacer is attached to the epsilon amino group of Said 
lysine. 

0108. In a further embodiment of the invention the 
GLP-1 compound is selected from GLP-1 (7-38) or an ana 
logue thereof having a lysine residue wherein a lipophilic 
Substituent optionally via a Spacer is attached to the epsilon 
amino group of Said lysine. In a further embodiment of the 
invention the GLP-1 compound is selected from a GLP-1 (7- 
38) analogue having one lysine residue wherein one lipo 
philic Substituent optionally via a Spacer is attached to the 
epsilon amino group of Said lysine. In a further embodiment 
of the invention the GLP-1 compound is selected from 
Gly8,Arg26,34.Glu37.Lys38GLP-1 (7-38) having one lysine 
residue wherein one lipophilic Substituent optionally via a 
Spacer is attached to the epsilon amino group of Said lysine. 

0109) In a further embodiment of the invention the 
GLP-1 compound is selected from GLP-1 (7-37) or an ana 
logue thereof having one lipophilic Substituent optionally 
attached via a Spacer. In a further embodiment the lipophilic 
Substituent is attached to any one of the amino acid residues 
in position 18-37, typically 26-34. In case of the GLP-1 (7- 
36) analogue the lipophilic Substituent is attached to any one 
of the amino acid residues in position 18-36, typically 26-34. 
In case of the GLP-1 (7-38) analogue the lipophilic substitu 
ent is attached to any one of the amino acid residues in 
position 18-38, typically 26-34. 

0110. In the present text, the designation “an analogue” is 
used to designate a peptide wherein one or more amino acid 
residues of the parent peptide have been Substituted by 
another amino acid residue and/or wherein one or more 
amino acid residues of the parent peptide have been deleted 
and/or wherein one or more amino acid residues have been 
added to the parent peptide. Such addition can take place 
either at the N-terminal end or at the C-terminal end of the 
parent peptide or both. Typically “GLP-1 (7-37) or an ana 
logue thereof' comprises GLP-1 (7-36), GLP-1 (7-37), and 
GLP-1 (7-38), and analogues thereof wherein at least one, 
preferably at least 3, more preferable at least 5 amino acid 
residues have been Substituted by another amino acid resi 
due. In the present context the GLP-1 compound binds to a 
GLP-1 receptor, preferably with an affinity constant (K) or 
a potency (ECs) of below 1 uM, e.g. below 100 nM 
(measured as known in the art, see e.g. WO98/08871). The 
term “GLP-1 compound” encompasses GLP-1 (7-37) and 
analogues thereof as well as derivatives of any of the 
foregoing. Derivatives of GLP-1 analogues are GLP-1 ana 
logues which are chemically modified by introducing e.g. 
ester, alkyl or lipophilic functionalities on one or more 
amino acid residues of GLP-1 analogues. Methods for 
identifying GLP-1 compounds are described in WO 
93/19175 (Novo Nordisk A/S). Examples of suitable GLP-1 
compounds which can be used in the present formulation 
have been disclosed in e.g WO 98/08871, WO 99/43705, 
WO 99/43706, WO 99/43707, WO 99/43708, WO 
99/43341, which are incorporated herein by reference. 

0111. The term “lipophilic substituent” is characterised 
by comprising 4-40 carbon atoms and having a Solubility in 
water at 20° C. in the range from about 0.1 mg/100 ml water 
to about 250 mg/100 ml water, such as in the range from 
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about 0.3 mg/100 ml water to about 75 mg/100 ml water. For 
instance, octanoic acid (C8) has a solubility in water at 20 
C. of 68 mg/100 ml, decanoic acid (C10) has a solubility in 
water at 20° C. of 15 mg/100 ml, and octadecanoic acid 
(C18) has a solubility in water at 20° C. of 0.3 mg/100 ml. 
0112 The lipophilic substituent may be attached to an 
amino group of the GLP-1 (7-37) or an analogue thereof by 
means of a carboxyl group of the lipophilic Substituent 
which forms an amide bond with an amino group of the 
amino acid residue to which it is attached. Alternatively, the 
lipophilic Substituent may be attached to Said amino acid 
residue in Such a way that an amino group of the lipophilic 
Substituent forms an amide bond with a carboxyl group of 
the amino acid residue. As a further option, the lipophilic 
substituent may be linked to the GLP-1(7-37) or an analogue 
thereof via an ester bond. Formally, the ester can be formed 
either by reaction between a carboxyl group of the GLP 
1(7-37) or an analogue thereof and a hydroxyl group of the 
Substituent-to-be or by reaction between a hydroxyl group of 
the GLP-1 (7-37) or an analogue thereof and a carboxyl 
group of the Substituent-to-be. As a further alternative, the 
lipophilic Substituent can be an alkyl group which is intro 
duced into a primary amino group of the GLP-1 (7-37) or an 
analogue thereof. 
0113. In a further alternative, the lipophilic substituent 
may be attached to the GLP-1(7-37) or an analogue thereof 
by means of a Spacer in Such a way that a carboxyl group of 
the Spacer forms an amide bond with an amino group of the 
GLP-1 (7-37) or an analogue thereof. A spacer must contain 
at least two functional groups, one to attach to a functional 
group of the lipophilic Substituent and the other to a func 
tional group of the parent GLP-1 (7-37) or an analogue 
thereof. The term “spacer” is used in the present text to 
designate a bivalent moiety which contain at least two 
functional groups, one to attach to a functional group of the 
lipophilic Substituent and the other to a functional group of 
the GLP-1 compound. Examples of Suitable Spacers are 
Succinic acid, lysyl, glutamyl, asparagyl, glycyl, beta-alanyl 
and gamma-aminobutanoyl, or a dipeptide Such as Gly-LyS, 
each of which constitutes an individual embodiment. When 
the Spacer is Succinic acid, one carboxyl group thereof may 
form an amide bond with an amino group of the amino acid 
residue, and the other carboxyl group thereof may form an 
amide bond with an amino group of the lipophilic Substitu 
ent. When the Spacer is lysyl, glutamyl, asparagyl, glycyl, 
beta-alanyl or gamma-aminobutanoyl, the carboxyl group 
thereof may form an amide bond with an amino group of the 
amino acid residue, and the amino group thereof may form 
an amide bond with a carboxyl group of the lipophilic 
Substituent. When Lys is used as the Spacer, a further spacer 
may in Some instances be inserted between the e-amino 
group of Lys and the lipophilic Substituent. In one preferred 
embodiment, Such a further Spacer is Succinic acid which 
forms an amide bond with the e-amino group of Lys and 
with an amino group present in the lipophilic Substituent. In 
another preferred embodiment Such a further Spacer is Glu 
or Asp which forms an amide bond with the e-amino group 
of Lys and another amide bond with a carboxyl group 
present in the lipophilic Substituent, that is, the lipophilic 
substituent is a N-acylated lysine residue. In an embodi 
ment, the Spacer is an amino acid residue except CyS or Met, 
or a dipeptide Such as Gly-LyS. For purposes of the present 
invention, the phrase "a dipeptide Such as Gly-Lys' means 
any combination of two amino acids except CyS or Met, 
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typically a dipeptide wherein the C-terminal amino acid 
residue is LyS, His or Trp, typically LyS, and the N-terminal 
amino acid residue is Ala, Arg, Asp, ASn, Gly, Glu, Gln, lle, 
Leu, Val, Phe, Pro, Ser, Tyr, Thr, Lys, His and Trp. Typically, 
an amino group of the GLP-1 compound forms an amide 
bond with a carboxylic group of the amino acid residue or 
dipeptide Spacer, and an amino group of the amino acid 
residue or dipeptide Spacer forms an amide bond with a 
carboxyl group of the lipophilic Substituent. 
0114. In a further embodiment of the invention the lipo 
philic Substituent has from 8 to 40 carbon atoms. In a further 
embodiment of the invention the lipophilic substituent has 
from 10 to 24 carbon atoms. In a further embodiment of the 
invention the lipophilic substituent has from 12 to 24 carbon 
atoms. In a further embodiment of the invention the lipo 
philic Substituent has from 12 to 18 carbon atoms. In a 
further embodiment of the invention the lipophilic substitu 
ent has from 14 to 18 carbon atoms. 

0115) In a further embodiment of the invention the spacer 
is present. In a further embodiment of the invention the 
Spacer is Selected from an amino acid. In a further embodi 
ment of the invention, the Spacer is an amino acid residue 
except CyS or Met. In another embodiment, the Spacer is a 
dipeptide such as Gly-Lys. In a further embodiment the 
Spacer is Selected from lysyl, glutamyl, asparagyl, glycyl, 
beta-alanyl and gamma-aminobutanoyl, each of which con 
Stitutes an individual embodiment. Typically used spacers 
are glutamyl, aminobutyroyl, and beta-alanyl (beta-Ala). 
0116. In another embodiment, the spacer is an 
unbranched alkane C,c)-dicarboxylic acid group having 
from 1 to 7 methylene groups, which spacer forms a bridge 
between an amino group of the parent peptide and an amino 
group of the lipophilic Substituent. Typically, the Spacer is 
Succinic acid. 

0117 The lipophilic substituent(s) contain a functional 
group which can be attached to one of the following func 
tional groups of an amino acid of the parent GLP-1(7-37) or 
an analogue thereof: 

0118 (a) the amino group attached to the alpha 
carbon of the N-terminal amino acid, 

0119) (b) the carboxy group attached to the alpha 
carbon of the C-terminal amino acid, 

0120 (c) the epsilon-amino group of any Lys resi 
due, 

0121 (d) the carboxy group of the R group of any 
Asp and Glu residue, 

0122) (e) the hydroxy group of the R group of any 
Tyr, Ser and Thr residue, 

0123 (f) the amino group of the R group of any Trp, 
ASn, Gln, Arg, and His residue, or 

0124 (g) the thiol group of the R group of any Cys 
residue. 

0.125. In a further embodiment of the invention, the 
lipophilic Substituent is attached to the carboxy group of the 
R group of any Asp and Glu residue. 
0126. In a further embodiment of the invention, a lipo 
philic Substituent is attached to the carboxy group attached 
to the alpha-carbon of the C-terminal amino acid. 
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0127. In a further embodiment of the invention, a lipo 
philic Substituent is attached to the epsilon-amino group of 
any Lys residue. 
0128. Each lipophilic substituent contains a functional 
group which may be attached to a functional group of an 
amino acid of the parent GLP-1(7-37) or an analogue 
thereof. For example, a lipophilic Substituent may contain a 
carboxyl group which can be attached to an amino group of 
the parent GLP-1(7-37) or an analogue thereof by means of 
an amide bond. 

0129. In a further embodiment of the invention, the 
lipophilic Substituent comprises a partially or completely 
hydrogenated cyclopentanophenathrene skeleton. 

0.130. In a further embodiment of the invention, the 
lipophilic Substituent is a Straight chain or branched alkyl 
grOup. 

0131. In a further embodiment of the invention, the 
lipophilic Substituent is an acyl group of a Straight-chain or 
branched fatty acid. 
0.132. In a further embodiment of the invention the lipo 
philic Substituent is an acyl group having the formula 
CH(CH2)CO-, wherein n is an integer from 4 to 38. In a 
further embodiment n is an integer from 12 to 38. In further 
embodiments the lipophilic Substituent is selected from the 
following individual embodiments CH-(CH2)2CO-, 
CH(CH) CO-, CH(CH)CO-, CH(CH),CO-, 
CH(CH2)CO- and CH-(CH2)CO-. In a specific 
embodiment, the lipophilic Substituent is tetradecanoyl. In 
another Specific embodiment, the lipophilic Substituent is 
hexadecanoyl. 

0133. In another embodiment of the present invention, 
the lipophilic Substituent has a group which is negatively 
charged Such as a carboxylic acid group. For example, the 
lipophilic Substituent may be an acyl group of a Straight 
chain or branched alkane C,c)-dicarboxylic acid of the 
formula HOOC(CH2)CO-, wherein m is an integer from 
4 to 38, preferably an integer from 12 to 38, and most 
preferably is HOOC(CH2)CO-, HOOC(CH2)CO-, 
HOOC(CH),CO-, HOOC(CH2)CO- O 
HOOC(CH2)CO-. 
0.134. In a further embodiment of the invention the 
GLP-1 compound is Arg,,Lys-(N-epsilon-(gamma-L- 
glutamyl(N-alfa-hexadecanoyl)))-GLP-1 (7-36). 
0135) In a further embodiment of the invention the 
GLP-1 compound is Arg, Lys'-(N-epsilon-(gamma-L- 
glutamyl(N-alfa-hexadecanoyl)))-GLP-1 (7-37). 
0.136. In a further embodiment of the invention the 
GLP-1 compound is Gly, Arg, Glu7, Lys-(N-epsilon 
(gamma-L-glutamyl(N-alfa-hexadecanoyl)))-GLP-1(7-38). 
0.137 In a further embodiment of the invention the 
GLP-1 compound is Arg",Lys-(N-epsilon-(gamma-ami 
nobutyroyl(N-gamma-hexadecanoyl)))-GLP-1 (7-37). 
0.138. In a further embodiment of the invention the 
GLP-1 compound is Arg",Lys-(N-epsilon-(beta-ala 
nyl(N-beta-hexadecanoyl)))-GLP-1 (7-37). 
0.139. In a further embodiment of the invention the 
GLP-1 compound is Arg",Lys-(N-epsilon-(beta-alanyl 
(N-beta-tetradecanoyl)))-GLP-1 (7-37). 
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0140. In a further embodiment of the invention the 
GLP-1 compound is Arg,Lys-(N-epsilon-(gamma-ami 
nobutyroyl)-(N-gamma-tetradecanoyl)-GLP-1-(7-37). 

0.141. In a further embodiment of the invention the 
GLP-1 compound is Arg",Lys-(N-epsilon-(beta-alanyl 
(N-beta-16-hydroxyhexadecanoyl)))-GLP-1 (7-37). 

0142. In a further embodiment of the invention the 
GLP-1 compound is Arg", Lys-(N-e-(y-GlucN-C-hexade 
canoyl)))-GLP-1 (7-37). 
0143 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 7.9. 
0144) Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 7.9. 

0145 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 7.9. 

0146 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg, Lys (N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 7.9. 

0147 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 7 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 7.9. 

0148 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.1. 

014.9 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.1. 

0150 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.1. 

0151 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.1. 

0152 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 7 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
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37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.1. 

0153. Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.9 

0154) Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.9. 

O155 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.9. 

0156 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.9. 

O157 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 7 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.9. 

0158 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.1. 

0159) Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.1. 

0160 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.1. 

0.161 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.1. 

0162 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 7 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.1. 

0163 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 5 mg/ml phenol, at pH 7.9. 
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0164. Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 5 mg/ml phenol, at pH 7.9. 

0.165 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 5 mg/ml phenol, at pH 7.9. 

0166 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 7 mg/ml phenol, at pH 7.9. 

0167 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 7 mg/ml phenol, at pH 7.9. 

0168 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 7 mg/ml phenol, at pH 7.9. 

0169. Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 7.9. 

0170 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), glycylglycine, 16.0 mg/ml glycerol, and 5 mg/ml phe 
nol, at pH 7.9. 

0171 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), glycylglycine, 16.0 mg/ml glycerol, and 5 mg/ml phe 
nol, at pH 7.9. 

0172 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg, Lys'(N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 
(7-37), glycylglycine, 16.0 mg/ml glycerol, and 5 mg/ml 
phenol, at pH 7.9. 

0173 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), glycylglycine, 16.0 mg/ml glycerol, and 7 mg/ml phe 
nol, at pH 7.9. 

0.174 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), glycylglycine, 16.0 mg/ml glycerol, and 7 mg/ml phe 
nol, at pH 7.9. 

0175 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
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Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), glycylglycine, 16.0 mg/ml glycerol, and 7 mg/ml phe 
nol, at pH 7.9. 
0176 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg, Lys'(N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 17.0 mg/ml mannitol, and 18 mg/ml benzylal 
cohol, at pH 7.0. 
0177. Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 17.0 mg/ml mannitol, and 18 mg/ml benzylal 
cohol, at pH 7.0. 
0.178 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 17.0 mg/ml mannitol, and 18 mg/ml benzylal 
cohol, at pH 7.0. 
0179 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg, Lys'(N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 17.0 mg/ml mannitol, and 18 mg/ml benzylal 
cohol, at pH 7.0. 
0180 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 38.5 mg/ml mannitol, and either 3 mg/ml 
mcresol or 1.5 mg/ml phenol, at pH 7.0. 
0181 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 38.5 mg/ml mannitol, and either 3 mg/ml 
mcresol or 1.5 mg/ml phenol, at pH 7.0. 
0182 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg, Lys'(N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 38.5 mg/ml mannitol, and either 3 mg/ml 
mcresol or 1.5 mg/ml phenol, at pH 7.0. 
0183 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 38.5 mg/ml mannitol, and either 3 mg/ml 
mcresol or 1.5 mg/ml phenol, at pH 7.0. 
0.184 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 17.0 mg/ml mannitol, and 18 mg/ml benzylal 
cohol, at pH 7.8. 
0185. Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
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Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 17.0 mg/ml mannitol, and 18 mg/ml benzylal 
cohol, at pH 7.8. 
0186 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 17.0 mg/ml mannitol, and 18 mg/ml benzylal 
cohol, at pH 7.8. 
0187. Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate/sodium dihydrogen 
phosphate, 17.0 mg/ml mannitol, and 18 mg/ml benzylal 
cohol, at pH 7.8. 
0188 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, and 5 mg/ml phenol, at 
pH 9.4. 
0189 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, and 5 mg/ml phenol, at 
pH 9.4. 
0.190 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, and 5 mg/ml phenol, at 
pH 9.4. 
0191 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, and 5 mg/ml phenol, at 
pH 9.4. 
0.192 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, 5 mg/ml phenol, and 
either 1 mg/ml EDTA or 1.55 mg/ml L-His, at pH 9.4. 
0193 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, 5 mg/ml phenol, and 1 
mg/ml EDTA/1.55 mg/ml L-His, at pH 9.4. 
0194 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg, Lys (N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.4. 
0.195 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.4. 
0196) Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
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37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.4. 
0197) Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 7 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.4. 
0198 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg, Lys'(N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 7 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.4. 
0199 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 7 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 7.4. 
0200 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, 5 mg/ml phenol, and 
either 1 mg/ml EDTA or 1.55 mg/ml L-His, at pH 9.4. 
0201 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg, Lys'(N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, 5 mg/ml phenol, and 
either 1 mg/ml EDTA or 1.55 mg/ml L-His, at pH 9.4. 
0202 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, 5 mg/ml phenol, and 
either 4 mg/ml Poloxamer 188 or 30 mg/ml PEG 35000, at 
pH 9.4. 
0203 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg, Lys'(N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, 5 mg/ml phenol, and 
either 4 mg/ml Poloxamer 188 or 30 mg/ml PEG 35000, at 
pH 9.4. 
0204 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg, Lys'(N-e-(y-GlucN-O-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, 5 mg/ml phenol, and 
either 4 mg/ml Poloxamer 188 or 30 mg/ml PEG 35000, at 
pH 9.4. 
0205 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), glycine, 36.9 mg/ml mannitol, 5 mg/ml phenol, and 
either 4 mg/ml Poloxamer 188 or 30 mg/ml PEG 35000, at 
pH 9.4. 
0206 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 7 mg/ml phenol, at pH 8.4. 
0207. Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
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37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 7 mg/ml phenol, at pH 8.4. 

0208 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 7 mg/ml phenol, at pH 8.4. 

0209 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 7 mg/ml phenol, at pH 8.4. 

0210 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 7 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 16.0 mg/ml glycerol, 
and 7 mg/ml phenol, at pH 8.4. 

0211 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.4. 

0212 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.4. 

0213 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 
(7-37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.4. 

0214) Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.4. 

0215 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 7 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 
and 5 mg/ml phenol, at pH 8.4. 

0216) Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 1 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.4. 

0217. Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 2 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.4. 

0218. Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 3 mg/ml 
Arg", Lys-(N-e-(y-Glu(N-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.4. 
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0219 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 5 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.4. 
0220 Typically the invention relates to a pharmaceutical 
formulation consisting of an aqueous Solution of 7 mg/ml 
Arg", Lys-(N-e-(y-GlucN-C-hexadecanoyl)))-GLP-1 (7- 
37), disodium hydrogen phosphate, 36.9 mg/ml mannitol, 5 
mg/ml phenol, and 1.55 mg/ml L-His, at pH 8.4. 

0221) Any possible combination of two or more of the 
embodiments described herein is comprised within the Scope 
of the present invention. 
0222 The parent peptide, GLP-1 (7-37) or analogue 
thereof, can be produced by a method which comprises 
culturing a host cell containing a DNA sequence encoding 
the polypeptide and capable of expressing the polypeptide in 
a Suitable nutrient medium under conditions permitting the 
expression of the peptide, after which the resulting peptide 
is recovered from the culture. 

0223) The medium used to culture the cells may be any 
conventional medium Suitable for growing the host cells, 
Such as minimal or complex media containing appropriate 
Supplements. Suitable media are available from commercial 
Suppliers or may be prepared according to published recipes 
(e.g. in catalogues of the American Type Culture Collec 
tion). The peptide produced by the cells may then be 
recovered from the culture medium by conventional proce 
dures including Separating the host cells from the medium 
by centrifugation or filtration, precipitating the proteina 
ceous components of the Supernatant or filtrate by means of 
a Salt, e.g. ammonium Sulphate, purification by a variety of 
chromatographic procedures, e.g. ion eXchange chromatog 
raphy, gel filtration chromatography, affinity chromatogra 
phy, or the like, dependent on the type of peptide in question. 
0224. The DNA sequence encoding the parent peptide 
may Suitably be of genomic or cDNA origin, for instance 
obtained by preparing a genomic or cDNA library and 
Screening for DNA sequences coding for all or part of the 
peptide by hybridisation using Synthetic oligonucleotide 
probes in accordance with Standard techniques (see, for 
example, Sambrook, J, Fritsch, EF and Maniatis, T, Molecu 
lar Cloning. A Laboratory Manual, Cold Spring Harbor 
Laboratory Press, New York, 1989). The DNA sequence 
encoding the peptide may also be prepared Synthetically by 
established Standard methods, e.g. the phosphoamidite 
method described by Beaucage and Caruthers, Tetrahedron 
Leffers 22 (1981), 1859-1869, or the method described by 
Matthes et al., EMBO Journal 3 (1984), 801-805. The DNA 
Sequence may also be prepared by polymerase chain reac 
tion using Specific primers, for instance as described in U.S. 
Pat. No. 4,683.202 or Saiki et al., Science 239 (1988), 
487-491. 

0225. The DNA sequence may be inserted into any vector 
which may conveniently be subjected to recombinant DNA 
procedures, and the choice of vector will often depend on the 
host cell into which it is to be introduced. Thus, the vector 
may be an autonomously replicating vector, i.e. a vector 
which exists as an extrachromosomal entity, the replication 
of which is independent of chromosomal replication, e.g. a 
plasmid. Alternatively, the Vector may be one which, when 
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introduced into a host cell, is integrated into the host cell 
genome and replicated together with the chromosome(s) into 
which it has been integrated. 
0226. The vector is preferably an expression vector in 
which the DNA sequence encoding the peptide is operably 
linked to additional Segments required for transcription of 
the DNA, Such as a promoter. The promoter may be any 
DNA sequence which shows transcriptional activity in the 
host cell of choice and may be derived from genes encoding 
proteins either homologous or heterologous to the host cell. 
Examples of Suitable promoters for directing the transcrip 
tion of the DNA encoding the peptide of the invention in a 
variety of host cells are well known in the art, cf. for instance 
Sambrook et al., Supra. 
0227. The DNA sequence encoding the peptide may also, 
if necessary, be operably connected to a Suitable terminator, 
polyadenylation Signals, transcriptional enhancer Sequences, 
and translational enhancer Sequences. The recombinant vec 
tor of the invention may further comprise a DNA sequence 
enabling the vector to replicate in the host cell in question. 
0228. The vector may also comprise a selectable marker, 
e.g. a gene the product of which complements a defect in the 
host cell or one which conferS resistance to a drug, e.g. 
ampicillin, kanamycin, tetracyclin, chloramphenicol, neo 
mycin, hygromycin or methotrexate. 
0229. To direct a parent peptide of the present invention 
into the Secretory pathway of the host cells, a Secretory 
Signal Sequence (also known as a leader Sequence, prepro 
sequence or pre sequence) may be provided in the recom 
binant vector. The Secretory Signal Sequence is joined to the 
DNA sequence encoding the peptide in the correct reading 
frame. Secretory Signal Sequences are commonly positioned 
5' to the DNA sequence encoding the peptide. The Secretory 
Signal Sequence may be that normally associated with the 
peptide or may be from a gene encoding another Secreted 
protein. 
0230. The procedures used to ligate the DNA sequences 
coding for the present peptide, the promoter and optionally 
the terminator and/or Secretory signal Sequence, respec 
tively, and to insert them into Suitable vectors containing the 
information necessary for replication, are well known to 
persons skilled in the art (cf., for instance, Sambrook et al., 
Supra). 
0231. The host cell into which the DNA sequence or the 
recombinant vector is introduced may be any cell which is 
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capable of producing the present peptide and includes bac 
teria, yeast, fungi and higher eukaryotic cells. Examples of 
Suitable host cells well known and used in the art are, 
without limitation, E. coli, Saccharomyces cerevisiae, or 
mammalian BHK or CHO cell lines. 

EXAMPLES OF PHARMACEUTICAL 
FORMULATIONS 

0232. In the following “Compound 1” is intended to 
mean: Arg, Lys-(N-(Y-Glu(N'-hexadecanoyl))) GLP 
1(7-37). 
0233 Physical stability of the formulations is evaluated 
by means of Visual inspection and turbidity after Storage of 
the formulation in top filled glass cartridges for various time 
periods. The cartridges are stored at 50 C.E3 C. and/or at 
elevated temperatures (e.g. 25 C. or 37° C). 
0234 Visual inspection of the formulations is performed 
in a sharp focused light with a dark background. The 
turbidity of the formulation is characterized by a visual score 
ranking the degree of turbidity from 0 to 3 (a formulation 
showing no turbidity corresponds to a visual Score 0, and a 
formulation showing visual turbidity in daylight corre 
sponds to visual score 3). A formulation is classified physical 
unstable with respect to protein aggregation, when it shows 
visual turbidity in daylight. 
0235. The turbidity is also measured in Nephelometric 
Turbidity Units (NTU) with a nephelometer, which has been 
calibrated with a Formazin standard. A formulation with a 
turbidity>>10 NTU is regarded as physical unstable. 
0236 Infrared measurements have shown that the turbid 
idy is protein related. Hence, precipitate in a turbid Com 
pound 1 Sample has been isolated after centrifugation as a 
semisolid pellet. Fourier Transform Infrared measurements 
in the amide region on the pellet shows high absorption and 
increased amounts of B-sheet Structure and a concomitant 
decrease in C-helix relative to compound 1 in Solution, 
which is consistent with aggregated compound 1. 

Example 1 
0237 Preservative, isotonic agent and buffer were dis 
solved and pH was adjusted to the specified pH. Hereafter 
the Compound 1 or GLP1(7-37) was dissolved under slow 
Stirring. The pH was adjusted to the Specified using Sodium 
Hydroxide and/or Hydrochloric Acid. Finally, the formula 
tion was sterilised by filtration through a 0.22 um sterile 
filter. 

Visual 
inspection at Turbidity 

Isotonic 5 C. (visual measurements 
Compound Amount pH Buffer agent Preservative score) at 5° C. (NTU) 

Arg, 3 mg/ml 7.9 Disodium Mannitol Phenol 1.5 O.9 
Lys2(N-(-Glu(N- hydrogen 36.9 mg/ml 5 mg/ml (12 weeks) (6 weeks) 
hexadecanoyl))) phosphate 
GLP-1 (7–37). 
GLP1(7–37) 3 mg/ml 7.9 Disodium Mannitol Phenol 3 364 

hydrogen 36.9 mg/ml 5 mg/ml (1 day) (1 day) 
phosphate 
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0238. It is seen that a formulation with GLP1(7-37) is 
physically unstable after just 1 day as it has a Visual Score 
corresponding to 3 and a turbidity of 364 NTU, whereas a 
formulation with Compound 1 is physically stable for more 
than 12 weeks. 

Example 2 

0239 Buffer was dissolved and pH was adjusted to the 
specified pH. Hereafter the Compound 1 was dissolved 
under Slow Stirring. The pH was adjusted to the Specified 
using Sodium Hydroxide and/or Hydrochloric Acid. Finally, 
the formulation was sterilised by filtration through a 0.22 um 
sterile filter. 

0240 The physical stability is evaluated by visual inspec 
tion and Turbidity measurements in NTU as described in 
Example 1. 

Visual inspection Turbidity 
Amount of at 5° C. measurements at 
compound 1 PH Buffer (visual score) 5° C. (NTU) 

80 mg/ml 7.4 Disodium 1. 4.7 
hydrogen (8 months) (10 months) 
phosphate 

80 mg/ml 7.4 Disodium 1. 4.9 
hydrogen (22 months) (22 months) 
phosphate 

0241. It is seen that the formulation is physically stable 
for more than 22 months. 

Example 3 

0242 Preservative and buffer was dissolved and pH was 
adjusted to the specified pH. Hereafter the Compound 1 was 
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dissolved under slow stirring. The pH was adjusted to the 
specified using Sodium Hydroxide and/or Hydrochloric 
Acid. Finally, the formulation was sterilised by filtration 
through a 0.22 um sterile filter. 

0243 The physical stability is evaluated by visual inspec 
tion and Turbidity measurements in NTU as described in 
Example 1. 

Visual 
Amount of inspection at Turbidity 
compound 5 C. (visual measurements 

1. PHBuffer Preservative score) at 5° C. (NTU) 

80 mg/ml 7.4 Disodium Phenol 1. 4.3 
hydrogen 10 mg/ml (8 months) (10 months) 
phosphate 

80 mg/ml 7.4 Disodium Phenol 1. 5.3 
hydrogen 10 mg/ml (22 months) (22 months) 
phosphate 

0244. It is seen that the formulation is physically stable 
for more than 10 months and even for more than 22 months. 

Example 4 

0245 Preservative, isotonic agent and buffer were dis 
solved and pH was adjusted to the specified pH. Hereafter 
the Compound 1 was dissolved under slow stirring. The pH 
was adjusted to the specified using Sodium Hydroxide 
and/or Hydrochloric Acid. Finally, the formulation was 
sterilised by filtration through a 0.22 um sterile filter. 
0246 The physical stability is evaluated by visual inspec 
tion and Turbidity measurements in NTU as described in 
Example 1. 

Visual 
inspection at Turbidity 

Amount of Isotonic 5 C. (visual measurements 
Compound 1 PH Buffer agent Preservative score) at 5° C. (NTU) 

0.3 mg/m. 7.4 Sodium dihydrogen Mannito Phenol O O.6 
phosphatef 36.9 mg/m. 5 mg/ml (24 months) (24 months) 
disodium hydrogen 
phosphate 

3 mg/m. 7.9 glycylglycine Glycero Phenol 0.5 2.1 
16.0 mg/m. 5 mg/ml (12 weeks) (6 weeks) 

3 mg/m. 7.9 glycylglycine Glycero Phenol 1. O.7 
16.0 mg/m. 5 mg/ml (15 months) (15 months) 

1 mg/m. 7.0 Sodium dihydrogen Mannito Benzylalcohol 0.5 1.7 
phosphatef 17.0 mg/m. 18 mg/ml (9 months) (11 months) 
disodium hydrogen 
OSlate 

1 mg/m. 7.0 Sodium dihydrogen Mannito Benzylalcohol 0.5 1.7 
phosphatef 17.0 mg/m. 18 mg/ml (22 months) (22 months) 
disodium hydrogen 
OSlate 

1 mg/m. 7.0 Sodium dihydrogen Mannito m-cresol O 1.5 
phosphatef 38.5 mg/ml (3 mg/ml) and (9 months) (11 months) 
disodium hydrogen phenol 
OSlate (1.5 mg/ml) 

1 mg/m. 7.0 Sodium dihydrogen Mannito m-cresol 0.5 1.9 
phosphatef 38.5 mg/ml (3 mg/ml) and (22 months) (22 months) 
disodium hydrogen phenol 
OSlate (1.5 mg/ml) 
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-continued 

Visual 
inspection at Turbidity 

Amount of Isotonic 5 C. (visual measurements 
Compound 1 PH Buffer agent Preservative score) at 5° C. (NTU) 

5 mg/ml 7.8 Sodium dihydrogen Mannitol Benzylalcohol 0.5 18 
phosphatef 17.0 mg/ml 18 mg/ml (9 months) (11 months) 
disodium hydrogen 
phosphate 

5 mg/ml 7.8 Sodium dihydrogen Mannitol Benzylalcohol 1. 1.5 
phosphatef 17.0 mg/ml 18 mg/ml (22 months) (22 months) 
disodium hydrogen 
phosphate 

3 mg/ml 9.4 glycine Mannitol Phenol 0.5 O.7 
36.9 mg/ml 5 mg/ml (2/3 months) (2 months) 

3 mg/ml 9.4 glycine Mannitol Phenol 1. O.7 
36.9 mg/ml 5 mg/ml (14 months) (14 months) 

0247. It is seen that some of the formulations has already 0250. It is seen that some of the formulations has already 
been measured to be stable for more than 14 months and 
Some more than 22 months. 

Example 5 

0248 Preservative, isotonic agent, buffer, and further 
additive(s) selected from chelating agent, stabiliser and 
Surfactant were dissolved and pH was adjusted to the 
specified pH. Hereafter the Compound 1 was dissolved 
under Slow Stirring. The pH was adjusted to the Specified 
using Sodium Hydroxide and/or Hydrochloric Acid. Finally, 
the formulation was sterilised by filtration through a 0.22 um 
sterile filter. 

0249. The physical stability is evaluated by visual inspec 
tion and Turbidity measurements in NTU as described in 
Example 1. 

been measured to be stable for more than 14 months and 
Some more than 22 months. 

Example 6 

0251 Preservative, isotonic agent and buffer were dis 
solved and pH adjusted to the specified pH. Hereafter the 
Compound was dissolved under slow stirring. The pH was 
adjusted to the Specified using Sodium Hydroxide and/or 
Hydrochloric Acid. Finally, the formulation was sterilised by 
filtration through a 0.22 um sterile filter. The physical 
stability was followed at 5, 25 and 37° C. 
0252) The physical stability is evaluated by visual inspec 
tion and Turbidity measurements in NTU as described in 
Example 1. 

Visual 
Chelating inspection at Turbidity 

Amount of Isotonic agent/stabiliser? 5 C. (visual measurements 
compound 1 PH Buffer agen Preservative surfactant score) at 5° C. (NTU) 

3 mg/m. 9.4 Glycine Mannitol Phenol EDTA 0.5 1.2 
36.9 mg/ml 5 mg/ml (1 mg/ml), (2/3 months) (2 months) 

L-Histidin 
(1.55 mg/ml) 

3 mg/m. 9.4 Glycine Mannitol Phenol EDTA 0.5 O.9 
36.9 mg/ml 5 mg/ml (1 mg/ml), (14 months) (14 months) 

L-Histidin 

(1.55 mg/ml) 
3 mg/m. 9.4 glycine Mannitol Phenol Poloxamer 188 1. 1.3 

36.9 mg/ml 5 mg/ml (4 mg/ml), (2/3 months) (2 months) 
PEG 35000 
(30 mg/ml) 

3 mg/m. 9.4 glycine Mannitol Phenol Poloxamer 188 1. O.8 
36.9 mg/ml 5 mg/ml (4 mg/ml), (14 months) (14 months) 

PEG 35000 
(30 mg/ml) 

80 mg/m 7.4 Disodium Ole Ole LPCM O 7.3 

hydrogen 19 mg/ml (8 months) (10 months) 
phosphate 

80 mg/m 7.4 Disodium Ole Ole LPCM 1. 8.1 

hydrogen 19 mg/ml (22 months) (22 months) 
phosphate 
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Visual Turbidity 
Amount of Isotonic inspection measurements 
Compound 1 PH Buffer agent Preservative Temp. (visual score) (NTU) 

3 mg/ml 8.4 Disodium Glycerol Phenol 5° C. 0.5 1.O 
hydrogen 16.0 mg/ml 7 mg/ml (12 weeks) (6 weeks) 
phosphate 

3 mg/ml 8.4 Disodium Glycerol Phenol 5° C. 1. O.6 
hydrogen 16.0 mg/ml 7 mg/ml (15 months) (15 months) 
phosphate 

3 mg/ml 8.4 Disodium Glycerol Phenol 25° C. 0.5 1.OO 
hydrogen 16.0 mg/m. 7 mg/ml (12 weeks) (8 weeks) 
phosphate 

3 mg/ml 8.4 Disodium Glycerol Phenol 37° C. 1. 1.1 
hydrogen 16.0 mg/m. 7 mg/ml (12 weeks) (8 weeks) 
phosphate 

0253) It is seen that the formulation is physically stable 
after storage at 5 C. for more than 15 months and after -continued 
storage at, 25 and 37 C. it is physically stable for more than D 

le 

12 weeks. Purity, formation, 
Compound 1 Compound 1 

(%) T = (%) T = 
Example 7 Composition pH Temperature 12 weeks 12 weeks 

0254 The chemical stability of modified GLP-1 can be 2 mg/ml Compound 1 7.7 37 C. 88.5 7.74 
Significantly improved by the use of certain amino acids .42 mg/ml disodium 
h d-basi dimidazol billi hydrogenphosphate, (c arged- asic) and ImdaZOle aS StablZerS. dihydrate 

5.5 mg/ml phenol 
6 mg/ml glycerol 
2 mg/ml Compound 1 8.0 37° C. 88.2 7.62 

Dimer .42 mg/ml disodium 
Purity, formation, hydrogenphosphate, 

Compound 1 Compound 1 dihydrate 
(%) T = (%) T = 5.5 mg/ml phenol 

Composition pH Temperature 12 weeks 12 weeks 6 mg/ml glycerol 
2 mg/ml Compound 1 7.7 37° C. 90.4 4.71 

3 mg/ml Compound 1 7.4 37 C. 78.4 5.43 .42 mg/ml disodium 
.42 mg/ml disodium hydrogenphosphate, 

hydrogenphosphate, dihydrate 
dihydrate 5.5 mg/ml phenol 

5 mg/ml phenol 6 mg/ml glycerol 
36.9 mg/ml mannitol .55 mg/ml histidine 

3 mg/ml Compound 1 7.4 37° C. 85.9 3.28 2 mg/ml Compound 1 8.0 37° C. 90.6 4.67 
.42 mg/ml disodium .42 mg/ml disodium 

hydrogenphosphate, hydrogenphosphate, 
dihydrate dihydrate 

5 mg/ml phenol 5.5 mg/ml phenol 
36.9 mg/ml mannitol 16 mg/ml glycerol 
.55 mg/ml L-histidine .55 mg/ml histidine 
3 mg/ml Compound 1 7.4 37° C. 86.2 1.88 

.42 mg/ml disodium 
hydrogenphosphate, 0255 From the above table it appears that the purity of dihydrate 

5 mg/ml phenol Compound 1, analyzed by RP-HPLC, is significantly 
36.9 mg/ml mannitol improved in preparations comprising histidine or arginine as 
7 is mg/m. hitting 1 7.4 37° C 85.3 3.7O stabilizers. Furthermore the formation of Compound 1 
1.42 S. E. dimers, analyzed by SE-HPLC, is clearly reduced in prepa 
hydrogenphosphate, rations with imidazole, histidine and arginine. 
dihwdrat wn phenol 1. A pharmaceutical formulation comprising a GLP-1 
36.9 mg/ml mannitol compound and a buffer, wherein: 
1.74 mg/ml L-arginine g (i) said GLP-1 compound is (a) GLP-1 (7-37) or (b) an 

3 mg/ml Compound 1 7.4 37° C. 74.3 3.42 
1.42 mg/ml disodium analogue thereof wherein an amino acid residue of the 
hydrogenphosphate, parent peptide has a lipophilic Substituent attached 
dihydrate optionally via a Spacer, 

5 mg/ml phenol (ii) said GLP-1 compound is present in a concentration 
36.9 mg/ml mannitol f 1 l: d 0.68 mg/ml imidazole rom 0.1 mg/ml to 100 mg/ml; an 

(iii) aid formulation has a pH from 7.0 to 10; 
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provided that if an isotonic agent is present and the pH of 
the formulation is 7.4, then mannitol or NaCl is not the 
isotonic agent. 

2. The formulation according to claim 1, wherein the 
concentration of Said GLP-1 compound is from 1 mg/ml to 
100 mg/ml. 

3. The formulation according to claim 1, further compris 
ing Water. 

4. The formulation according to claim 1, wherein Said pH 
is from 7.5 to 10. 

5. The formulation according to claim 1, wherein the 
concentration of said GLP-1 compound is from 0.1 mg/ml to 
10 mg/ml. 

6. The formulation according to claim 2, wherein the 
concentration of Said GLP-1 compound is 1-5mg/ml. 

7. The formulation according to claim 1, further compris 
ing a preservative. 

8. The formulation according to claim 7, wherein said 
preservative is present in a concentration from 0.1 mg/ml to 
20 mg/ml. 

9. The formulation according to claim 1, further compris 
ing an isotonic agent. 

10. The formulation according to claim 9, wherein said 
isotonic agent is present in a concentration from 1 mg/ml to 
50 mg/ml. 

11. The formulation according to claim 1, further com 
prising a chelating agent. 

12. The formulation according to claim 11, wherein Said 
chelating agent is present in a concentration from 0.1 mg/ml 
to 5 mg/ml. 

13. The formulation according to claim 1, further com 
prising a Stabiliser. 

14. The formulation according to claim 13, wherein said 
Stabiliser is Selected from the group consisting of L-histi 
dine, imidazole and arginine. 

15. The formulation according to claim 13, wherein said 
Stabiliser is a high molecular weight polymer and/or a low 
molecular weight compound and is present in a concentra 
tion from 0.1 mg/ml to 50 mg/ml. 

16. The formulation according to claim 1, further com 
prising a Surfactant. 

17. The formulation according to claim 1, wherein said 
GLP-1 compound is Selected from the group consisting of: 
GLP-1 (7-36), GLP-1 (7-37), and a GLP-1 (7-38) analogue 
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having a lysine residue and optionally a lipophilic Substitu 
ent attached with or without a Spacer to the epsilon amino 
group of Said lysine. 

18. The formulation according to claim 17, wherein said 
GLP-1 (7-36), GLP-1 (7-37), or GLP-1(7-38) analogue is 
selected from the group consisting of: Arg34GLP-1(7-37); 
Arg26,34,Lys36GLP-1(7-36); Arg26GLP-1 (7-37); and 
Gly8,Arg26,34,Glu37.Lys38GLP-1(7-38). 

19. The formulation according to claim 17, wherein said 
lipophilic Substituent has from 8 to 40 carbon atoms. 

20. The formulation according to claim 17, wherein said 
Spacer is an amino acid. 

21. The formulation according to claims 1, wherein Said 
GLP-1 compound is Arg", Lys-(N-e-(y-GlucN-C-hexade 
canoyl)))-GLP-1(7-37). 

22. A method of preparing a physically stable pharma 
ceutical formulation of a GLP-1 compound wherein said 
GLP-1 compound is GLP-1 (7-37) or an analogue thereof 
wherein an amino acid residue of the parent peptide has a 
lipophilic Substituent attached optionally via a Spacer, Said 
method comprising preparing a formulation containing the 
GLP-1 compound, and a buffer, wherein said GLP-1 com 
pound is present in a concentration from 0.1 mg/ml to 100 
mg/ml, and wherein said formulation has a pH from 7.0 to 
10. 

23. The method according to claim 22, wherein said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml. 

24. A method of preparing a physically stable pharma 
ceutical formulation of a GLP-1 compound wherein Said 
GLP-1 compound is GLP-1 (7-37) or an analogue thereof, 
wherein an amino acid residue of the parent peptide has a 
lipophilic Substituent attached optionally via a Spacer, Said 
method comprising preparing a formulation containing the 
GLP-1 compound, water, and a buffer, wherein said GLP-1 
compound is present in a concentration from 0.1 mg/ml to 
100 mg/ml, and wherein said formulation has a pH from 7.0 
to 10. 

25. The method according to claim 24, wherein said 
GLP-1 compound is present in a concentration from 1 
mg/ml to 100 mg/ml. 


