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GLP-1 Was Known to Be
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A serics of very potent deri)
(GLP-1) is described. The
their action by facilitatin
the cloned human GLP-1 1
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once daily administration
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Gluengan-like peptide-1 (GLP-1)
produced by the L-cells of the
discovery mn 1984, GLP-1 has reced

s a possibly new treatment for
GILP-1 stimulates insulin secretion 4
inhibits glucagon release. each very)
the treatment of hyperglycemia, Maos
these effects are glucose-dependent®® and llmcrou
represent a very safe way of lowering increased blood
glucose. [n addition, GLP-1 inhibits gastric emplying, 912
thereby decreasing postprandial glucose excursions,
Gastric acid secrefion is mhibited, 100,'° and thus,
GLP-1 compounds may provide protection against gas.
tric uleers. Also, GLP-1 has been shown 10 be a potent
wppetite suppressant,’*~% although effects on body
weight in kumans still need to be shown. An effect on
bady weight in clinical use would make the GLP-]
receplor an even more atlraclive target. sinee the
majarity of type 2 dinhetic patients are ohese, Lately,
GLP-1 has been shown be able Lo stumulate growth and
proliferation of panereatic f-cells '¢ Overt type 2 dinbet-
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“GLP-1...1sa
very difficul
molecule to
handle 1n
solution.”

hus need to be administered by injection or through
an aliernative way leasible for pepiides (pulmonal
buccal). Due to its strong tendency {o ibrillate, GLP-1,
like its close analogue glucagon, is & very diffieult
molecule to handle in solution In a recent publication,
it was described how problematic it 1s to formulate a
GLP-1 compound and thus how difficalt it may hecome
10 ever make a drug out of GLP=1."" The metabolic and
pharmacokinetic properties of GLP-1 add to these
prablems. Dipeptidyl peptidase TV (DPP-IV) rapidly
degrades GLP.1( jamid dering the rest of
the mole -1(9- nmmdn. inactive. Ind
GLP-1{9—36mide may even acl 45 an antagonis!
Simultaneously. the kidneys clear GLP-1 guickly. The
half-life of GLP-1(7-30kmide in hwmans has been
determined to be 1.5 min after iv administration and
1.5 b after sc administration * N-Terminally medified,
DFP-IV-resistant analogues are of course still suby
to renal elearance, and a a result of this, they hu\e
hall-lives of caly 4-35 min
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While much
lated GLP-1 compounds,
structural properties. S
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It is an important t
(shelf life) of many protei
cules. Hence, proteins ar
small molecules, Chemi
zation, oxidation or cross
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Initial Formulations Focused on Stabili

WO 03/002136 PCT/DKO2/00437

1(7-37) designates GLP-1(7-37) wherein the s-amino group of the Lys residue in position 34 has
baen tetradecanoylated. For convenience the amino acid sequence of GLP-1 (7-37) is given

“We have discovered that certain modified
. =1 GLP-1 or analogues thereof when

-4 formulated 1n aqueous solution together
4 with a buffer, are physically stable at high
-4 concentrations of the modified GLP-1 or

L analogues thereof, when kept in the pH
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“In another aspect of the invention the
formulation has a pH from 7.5 to 10.”
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