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DESCRIPTION

[0001] The present disclosure relates to a counter system for use in a drug delivery device,
e.g. a pen-type device and/or an injector-type device.

[0002] Such drug delivery devices are known from WO 2008/058665 A1, for example.

[0003] WO 2011/039217 A1 discloses a drive assembly for a drug delivery device, comprising
a piston rod with ratchet pockets that have a notch-like form. WO 94/06494 discloses a drug
delivery device with a plunger member carrying drive teeth. In EP 1 923 083 A1 drive
mechanism suitable for use in drug delivery devices are disclosed, wherein a saw-toothed
profile is used to administer only a drug dose at a time.

[0004] It is an object of the present disclosure to provide a counter system for providing an
improved drug delivery device. Particularly, a counter system should be provided which
facilitates the counting of doses of drug to be dispensed from a drug delivery device.

[0005] This object is achieved by the subject-matter of the independent claim. Advantageous
embodiments and refinements are subject-matter of the dependent claims.

[0006] One aspect of the present disclosure relates to a counter system for use in a drug
delivery device comprising a housing, a counter element comprising indentations, which are
holes and are arranged sequentially along the counter element, and indicia associated with the
indentations, and a drive member provided with a catch for driving the counter element.
Thereby, the catch engages a first indentation. The catch is further configured such that, when
the drive member moves in a first direction, the counter element does not move, wherein
movement of the counter element in the first direction is prevented by the counter element
interacting with the housing or by the counter element engaging to the housing, and a catch
disengages the first indentation and engages a second indentation which is arranged adjacent
to the first indentation, wherein the shape of the catch allows the drive member to glide along
the counter element, and when the drive member moves in a second direction which is
opposite to the first direction, the counter element also moves in the second direction as the
catch engages the indentation wherein a protrusion of catch engages the counter element.
According to this configuration, the counter element can only be moved in the second direction,
when the drive member is also moved in the second direction, while a movement of the
counter element in the first direction is prevented. Thereby, the counter element may interact
or may be engaged to the housing by any suitable means, for example by a pawl or ratchet
interaction.

[0007] It is an advantage of the provided counter system that, particularly, small dose volumes
which are to be dispensed from drug delivery devices can be counted and/or a user or a
patient can inspect the filing status of the drug delivery device. Especially, such drug delivery
devices may be provisioned to set up and dispense a large number of fixed doses which are
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contained in a cartridge. The respective drug delivery device may in addition only comprise a
comparable low number of interacting parts which form or contribute to the respective counter
system. To this effect, tolerances in the mechanics of the drug delivery devices can expediently
be kept small. As a consequence, the drug delivery devices provided with the mentioned
counter system are easier to operate and safer.

[0008] The term "indicia” may refer to any marking or indication on or of the counter element.
The indicia may comprise characters, symbols or letters. Preferably the indicia comprise
numbers. The indicia being associated with the indentations shall preferably mean that the
number of indicia of the counter element equals or corresponds to the number of indentations
of the counter element. Thereby, the indicia may be printed on or indicated otherwise to the
counter element.

[0009] Another aspect of the present disclosure is a drug delivery device comprising the
counter system according to the present disclosure. The drug delivery device further
comprises a dose button, a cartridge containing a drug and a piston. Alternatively or
additionally, the drug delivery device may comprise further components such that it is suitable
for dispensing a dose of drug or a plurality thereof.

[0010] In an embodiment, the drug delivery device is a pen-type device. As an advantage
thereof, the device can be set up in a compact design such that it can be easily stored by a
user.

[0011] In an embodiement the drug delivery device is an injector-type device.

[0012] In an embodiment, the drug delivery device is a fixed-dose device and/or a device,
whereby doses are pre-settable. The drug delivery device is preferably suitable to dispense a
multitude of fixed doses, i.e. doses of a predominantly constant volume. Preferably, the drug
delivery device is suitable to dispense ten or more doses like, e.g., 14 doses. The drug delivery
device may further be disposable.

[0013] The drug delivery device further comprises a proximal end and a distal end.

[0014] In an embodiment, the drug delivery device comprises a needle or a needle assembly.
The needle or the needle assembly may be arranged at the distal end of the drug delivery
device. Drug may expediently be dispensed through the needle or the needle assembly. The
proximal end may be located remote from the user, when drug of the drug delivery device is
dispensed or injected into the user or the patient.

[0015] In a preferred embodiment, the first direction corresponds to a proximal direction and
the second direction corresponds to a distal direction.

[0016] The indentations are arranged sequentially along the counter element. Preferably, the
counter element is an elongate component, e.g. a strip, which may be arranged inside the drug
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delivery device. Thereby, the indentations preferably extend along a longitudinal axis of the
counter element.

[0017] The indentations are holes. Although, the indentations may also be recesses or cut-
outs of the counter element, holes provide the advantage that the counter element can be thin
and additionally provide structures which can be engaged securely by the catch such that,
when the drive member moves in the second direction with respect to the housing, the counter
element also moves in that direction. The counter element may be a foil.

[0018] In an embodiment, the housing has a proximal end and a distal end.

[0019] In an embodiment, the counter system is configured such that, when the drive member
moves in the first or the second direction, it moves with respect to the housing.

[0020] In an embodiment, the counter element is arranged next to an inner wall of the housing.
Such an embodiment is particularly expedient, when a respective indicium has to remain visible
through the window. Preferably, the counter element is additionally arranged such that its
longitudinal axis coincides with a longitudinal axis of the housing which extends from the
proximal to the distal end of the housing.

[0021] In an embodiment, the housing comprises a window which is arranged and configured
such that a respective indicium is visible through the window. This provides the advantage that
a user may view the indicium through the window from the outside of the counter system.

[0022] In an embodiment, the catch of the counter system comprises a pawl which protrudes
from an outer surface of the drive member. The pawl may be engageable to a respective
indentation similar or comparable to an interaction of a pawl and a ratchet or to a hook
engaging a recess.

[0023] When the drive member moves in the first direction with respect to the housing such a
pawl disengages the previous indentation and engages an adjacent indentation just by gliding
along the counter element which may be arranged next to the drive member. When the drive
member moves in a second direction with respect to the housing, the pawl may be configured
such that it carries the counter element in a second direction along with the drive member.
Therefore, the pawl may comprise a surface which is aligned obliquely with respect to the
longitudinal axis of the housing. Thereby, the pawl may form a protrusion which protrudes from
a main body of the drive member. The protrusion may then merge on one side to said main
body such that the the pawl only engage the counter element or an indentation thereof, when
the drive member moves in the second direction. Alternatively or additionally, the catch may
comprise a spring which is biased when the drive member is moved in the first direction and
the catch disengages a respective indentation. The spring may be biased in a direction
orthogonal to the longitudinal axis of the housing. The spring may further be released or partly
released again, when the catch engages a subsequent or adjacent indentation during
movement in a first direction. The spring biased catch may thereby constitute a snap-feature.
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[0024] In an embodiment, the distance between two indicia corresponds to the distance by
which the drive member moves. This enables the counter element to move in the second
direction by the interaction of the catch and the respective indentation and the indicia, in
particular, the one visible through the window of the housing to move by the same distance.

[0025] In an embodiment, the drive member and the counter element are arranged and
configured such that, when a first indicium is visible through the window and the drive member
moves in the second direction with respect to the housing, a second indicium which is arranged
adjacent to the first one becomes visible through the window. As an advantage thereof, the
indicia visible through the window may be swept sequentially, when the drive member moves
alternately in the first and the second direction with respect to the housing. Thereby,
expediently, only one indicium is visible through the window at a time.

[0026] In an embodiment, the dose button of the drug delivery device is engaged to the drive
member of the counter system. This engagement expediently facilitates that components of
the counter system like, e.g. the counter element can be driven by the dose button of the drug
delivery device. Preferably, a movement of the drive member is accompanied by a movement
of the dose button.

[0027] In an embodiment, the drug delivery device is configured such that a pull and push of
the dose button effects a dose set and a dose dispense operation, respectively. Thereby, the
pull of the dose button may comprise an axial movement of the dose button in the proximal
direction with respect to the housing of the drug delivery device and a push of the dose button
may comprise an axial movement of the dose button in the distal direction. Expediently, a user
or a patient pushes or pulls the dose button manually.

[0028] In an embodiment, the drive member, the cartridge and the piston are arranged and
configured such that during the dose dispense operation, the drive member drives the piston
distally inside the cartridge by which a dose of drug is dispensed from the drug delivery device.

[0029] In a preferred embodiment, the drive member of the counter system is a drive sleeve of
the drug delivery device. This drive sleeve may be fixed to the dose button of the drug delivery
device. In this way, the drive member of the counter system also represents a functional
element in the drug delivery device, as it directly or indirectly drives a dose dispensing
mechanism. In conclusion, the drive member preferably drives the counter element and the
dose dispensing mechanism in the drug delivery device.

[0030] The dose dispense operation of the drug delivery device is accompanied by the
movement of the drive member in the proximal direction with respect to the housing, as the
dose button is engaged to the drive member. Accordingly, the dose set operation is
accompanied by the movement of the drive member in the distal direction.

[0031] Preferably, the dose set operation is accompanied by the movement of the drive
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member in the first direction and the dose dispense operation is accompanied by the
movement of the drive member in the second direction.

[0032] In a prefered embodiment, the housing of the counter system is the housing of the drug
delivery device.

[0033] The pull and push movement of the dose button, preferably, extend over the distance
between two indentations. As this distance corresponds to the distance between two indicia, an
indicium adjacent to the respective one which is visible through the window of the housing
becomes visible, when the counter element is moved in the second or alternatively in the first
direction with respect to the housing. In this way, a user or a patient is given the opportunity to
inspect the number of doses of drug already dispensed by the drug delivery device or the ones
still remaining in the drug delivery device. The indicia of the counter element may thereby be
arranged such that the number of doses visible through the window is counted upwards or
increased as well as counted downwards or decreased, when the counter element moves in
the second direction.

[0034] In an embodiment, the push and the pull of the dose button correspond to a movement
of the drive member in the first and the second direction or vice versa, whereby, when the drive
member moves in the second direction with respect to the housing, the drive member drives or
carries the counter element, and when the drive member moves in the first direction with
respect to the housing, the counter element does not move.

[0035] A further aspect of the present disclosure is the use of a drug delivery device according
to the present disclosure for dispensing doses of drug, wherein the counter system counts the
doses of a drug having been dispensed from the drug delivery device at a time.

[0036] The mentioned embodiments enable the doses to be dispensed from the drug delivery
device to be reliably counted by the counter system and indicated to the user through the
window of the housing.

[0037] In an embodiment, the use is intended for dispensing a drug or pharmaceutical
formulation comprising an active compound sleected from the group consisting of insulin,
growth hormone, low molecular weight heparine, their analogues and their derivatives.

[0038] In an embodiment, the counter system comprises a counter element which is a foil, the
counter element comprising indentations and indicia associated with the indentations, and a
drive member provided with a catch for driving the counter element, wherein the catch
engages a first indentation, and wherein the catch is configured such that, when the drive
member moves in a first direction, the counter element does not move and the catch
disengages the first indentation and engages a second indentation which is arranged adjacent
to the first indentation, and when the drive member moves in a second direction which is
opposite to the first direction, the counter element also moves in the second direction.



DK/EP 2911722 T3

[0039] Features which are described herein above and below in conjunction with different
aspects or embodiments may also apply for other aspects and embodiments. Further features
and advantageous of the subject matter of the disclosure will become apparent from the
following description of the exemplary embodiment in conjuinction with the figures, in which:

Figure 1
shows a schematic embodiment of a fraction of the counter system according to the
present disclosure in a longitudinal cross-section.

Figure 2
shows an enlarged portion of the image of Figure 1.

Figure 3
shows a schematic embodiment of the counter element according to the present
disclosure.

Figure 4
shows a schematic embodiment of the drug delivery device according to the present
disclosure.

[0040] Like elements, elements of the same kind and identically acting elements may be
provided with the same reference numerals in the figures. Additionally, the figures may not be
true to scale. Rather, certain figures may be depicted in an exaggerated fashion for better
illustration of important principles.

[0041] Figure 1 depicts a counter system 100 cormpsing a housing 1 and a counter element 2.
The housing 1 represents only a part of a longitudinal cross-section. The dashed line on the
right side may thereby indicate a longitudinal axis of the counter system 100. The counter
element 2 is arranged parallel to the housing 1 and next to an inner wall 3 of housing 1. The
counter element 2 may be a foil. The thickness of the counter element 2 can, e.g., take values
between 0.1 and 0.01 mm. The counter element 2 comprises indentations 4 which are
arranged sequentially along the longitudinal axis. The counter system 100 further comprises a
drive member 5. The drive member 5 is arranged adjacent to the counter element 2 and
comprises a catch 6 which engages an indentation 4a. When the drive member 5 is moved in a
proximal direction which is indicated by the arrow 7 with respect to the housing 1, the counter
element 2 does not move, and the catch 6 disengages an indentation 4a and engages an
indentation 4b which is arranged above indentation 4a. When, subsequently, the drive member
5 is moved in a distal direction with respect to the housing 1 which is opposite to the proximal
direction, the counter element 2 is moved along with the drive member 5 in the distal direction,
as the catch 6 engages the indentation 4b.

[0042] Figure 2 shows an enlarged portion of the image from Figure 1, wherein, e.g., the catch
6 is shown in greater detail. The catch further comprises a surface 8 which is aligned obliquely
with respect to the longitudinal axis (see Figure 1). The surface 8 of the catch 6 enables the
drive member 5 to move proximally (see arrow 7) with respect to the housing 1 in such a way
that the counter element 2 does not move with respect to the housing 1, as the shape of the
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catch 6 allows the drive member 5 to glide along the counter element 5. When the catch 6 has
engaged indentation 4b and the drive member 5 moves in the distal direction (downwards in
figure 2), the counter element 2 is then moved along with drive member 5 in the distal direction
with respect to the housing 1, as a protrusion 9 of catch 6 engages the counter element 2. The
counter element 2 thereby interacts with the housing 1 in such a way that it is distally movable,
while a proximal movement with respect to the housing 1 is prevented. Thereby, the counter
element 2 may interact or may be engaged to the housing 1 by any suitable means, for
example by a pawl or ratchet interaction.

[0043] Figure 3 shows a schematic of the counter element 2. The counter element 2
comprises an elongate shape, whereby indentations 4 which are indicated by circles are
arranged along a longitudinal axis of the counter element 2 (indicated on the right). The
counter element 2 further comprises indicia 10 which are associated with and depicted on the
left of the respective indentations 4. The distances between the indentations 4 and the indicia
10 coincide. The indicia are shown as numbers with increasing numeration, as indicated on the
left of each indentation 4. The numbers are arranged increasingly from the bottom to the top of
the counter element 2. 14 indicia and 14 indentations are indicated. In the illustrated
embodiment, a longitudinal axis of the counter element 2 may coincide with the longitudinal
axis of the counter system 100.

[0044] Figure 4 shows a drug delivery device 200 which comprises the counter system 100.
The drug delivery device 200 and its function is similar to the one described in WO
2008/058665 A1, the disclosure content of which is hereby incorporated by reference into the
description, in particular, as far as the operation of the device is concerned.

[0045] The housing 1 of the counter system 100 constitutes the housing of the drug delivery
device 200. According to the illustrated embodiment of the counter system 100, the counter
element 2 and the drive member 5 of the counter system 100 are arranged inside of housing
1. The drive member 5 of the counter system 100 constitutes a drive sleeve of the drug
delivery device 200. Moreover, the longitudinal axis of the counter system 100 coincides with a
longitudinal axis of the drug delivery device 200. The drug delivery device 200 further
comprises a window 11 which is arranged such that an indicium 10 is visible through the
window 11. The drug delivery device 200 further comprises a dose button 12 which is engaged
to the drive member 5 of the counter system 100 (see figures 1 and 2) or as the case may be
the drive sleeve of the drug delivery device 200.

[0046] A pull and push of the dose button 12 with respect to the housing 1 which may be
carried out manually by the user effect a dose set and a dose dispense operation of the drug
delivery device 200, respecitvely. As the dose button 12 is engaged to the drive member 5, any
movement of the dose button 12 is accompanied by a corresponding movement of the drive
sleeve (not shown).

[0047] The pull and push movements of the dose button 5 with respect to the housing 1 are
carried out in the proximal (see arrow 13) and in the distal direction (see arrow 14),
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respectively. Said movements expediently extend over a distance corresponding to the
distance between two indicia.

[0048] In order to be suitable to dispense a dose of drug, the drug delivery device further
comprises a cartridge (not shown) containing a drug and a piston (not shown). The dose
button 12, the drive member 5, the cartridge and the piston are further configured such that a
pull of the dose button 10 effects a proximal movement of the drive member 5 with respect to
the housing 1. The proximal direction is indicated by arrow 13. The dose button 12, the drive
member 5, the cartridge and the piston are further configured such that a push of the dose
button 10 effects a movement in the distal direction with respect to the housing 1. The distal
direction is indicated by arrow 14.

[0049] The piston or a part thereof may advance inside the cartridge, when the dose button 12
is pushed distally. Alernatively, a further component may be provisioned which is engaged to
the piston and which is advanced inside the cartride, when the dose button 12 is pushed
distally. Thereby a dose of drug may be dispensed from the drug delivery device 200. The
dispensing can be performed via a needle or a needle assembly (not shown) which may be
mounted to a distal end of the drug delivery device 200. The piston or a corresponding
component is expediently configured such that it is not moved with respect to the housing,
when the dose button 5 is pulled proximally.

[0050] According to the illustrated embodiment, a distal movement of the drive member 5
effects a distal movement (14) of the counter element 2 (see Figures 1 and 2) with respect to
the housing 1. Thereby, the indicium which is visible through the window 11 is increased, as the
counter element 2 is moved with respect to the housing 1, and as said movement extends over
the distance between two indicia (compare Figure 3). Along with the distal movement of the
drive member 5, also a dose of drug is dispensed from the drug delivery device 200.

[0051] The maximum number of doses of drug contained in the cartridge of the drug delivery
device 200 may correspond to the number of indicia 10 and optionally to the number of
indentations, such that, when a dose of the drug delivery device is dispensed for the first time,
the first indicium or the first number becomes visible through the window 11 of the housing 1.

[0052] Although in the mentioned embodiment, the claimed first direction corresponds to a
proximal direction, and the claimed second direction corresponds to a distal direction, it is also
perceivable and included within the present disclosure that the claimed first direction
corresponds to a distal direction and the claimed second direction corresponds to a proximal
direction. In the latter embodiment, the counter element would be moved along with the drive
member, when the dose button is pulled proximally with respect to the housing. Accordingly,
the counter element would not move with respect to the housing, when the dose button is
pushed distally. Thereby, the catch of the drive member would need to be oriented such that
the protrusion of the catch carries the counter element proximally, when the dose button is
pulled. This first embodiment, however, provides the advantage that a dose of drug of the drug
delivery device is counted instantaneously when this dose is actually dispensed from the drug
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delivery device.

[0053] The term "drug" or "pharmaceutical formulation” as used herein, preferably means a
pharmaceutical formulation containing at least one pharmaceutically active compound,

wherein in one embodiment the pharmaceutically active compound has a molecular weight up
to 1500 Da and/or is a peptide, a proteine, a polysaccharide, a vaccine, a DNA, a RNA, an
enzyme, an antibody or a fragment thereof, a hormone or an oligonucleotide, or a mixture of
the above-mentioned pharmaceutically active compound,

wherein in a further embodiment the pharmaceutically active compound is useful for the
treatment and/or prophylaxis of diabetes mellitus or complications associated with diabetes
mellitus such as diabetic retinopathy, thromboembolism disorders such as deep vein or
pulmonary thromboembolism, acute coronary syndrome (ACS), angina, myocardial infarction,
cancer, macular degeneration, inflammation, hay fever, atherosclerosis and/or rheumatoid
arthritis,

wherein in a further embodiment the pharmaceutically active compound comprises at least one
peptide for the treatment and/or prophylaxis of diabetes mellitus or complications associated
with diabetes mellitus such as diabetic retinopathy,

wherein in a further embodiment the pharmaceutically active compound comprises at least one
human insulin or a human insulin analogue or derivative, glucagon-like peptide (GLP-1) or an
analogue or derivative thereof, or exendin-3 or exendin-4 or an analogue or derivative of
exendin-3 or exendin-4.

[0054] Insulin analogues are for example Gly(A21), Arg(B31), Arg(B32) human insulin;
Lys(B3), Glu(B29) human insulin; Lys(B28), Pro(B29) human insulin; Asp(B28) human insulin;
human insulin, wherein proline in position B28 is replaced by Asp, Lys, Leu, Val or Ala and
wherein in position B29 Lys may be replaced by Pro; Ala(B26) human insulin; Des(B28-B30)
human insulin; Des(B27) human insulin and Des(B30) human insulin.

[0055] Insulin derivates are for example B29-N-myristoyl-des(B30) human insulin; B29-N-
palmitoyl-des(B30) human insulin; B29-N-myristoyl human insulin; B29-N-palmitoyl human
insulin; B28-N-myristoyl LysB28ProB29 human insulin; B28-N-palmitoyl-LysB28ProB29 human
insulin; B30-N-myristoyl-ThrB29LysB30 human insulin; B30-N-palmitoyl- ThrB29LysB30 human
insulin; B29-N-(N-palmitoyl-Y-glutamyl)-des(B30) human insulin; B29-N-(N-lithocholyl-Y-
glutamyl)-des(B30) human insulin; B29-N-(w-carboxyheptadecanoyl)-des(B30) human insulin
and B29-N-(w-carboxyheptadecanoyl) human insulin.

[0056] Exendin-4 for example means Exendin-4(1-39), a peptide of the sequence H-His-Gly-
Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-lle-Glu-
Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.

[0057] Exendin-4 derivatives are for example selected from the following list of compounds:

H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
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des Pro36 Exendin-4(1-39),

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),

des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),

des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39),

wherein the group -Lys6-NH2 may be bound to the C-terminus of the Exendin-4 derivative;

or an Exendin-4 derivative of the sequence

des Pro36 Exendin-4(1-39)-Lys6-NH2 (AVE0010),

H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2,

des Asp28 Pro36, Pro37, Pro38Exendin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Trp(02)25] Exendin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-4(1-39)-Lys6-NH2,

des Met(O)14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2,
H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Lys6-des Pro36 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25] Exendin-4(1-39)-NH2,
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H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(S1-39)-(Lys)6-
NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-
NH2;

or a pharmaceutically acceptable salt or solvate of any one of the afore-mentioned Exendin-4
derivative.

[0058] Hormones are for example hypophysis hormones or hypothalamus hormones or
regulatory active peptides and their antagonists as listed in Rote Liste, ed. 2008, Chapter 50,
such as Gonadotropine (Follitropin, Lutropin, Choriongonadotropin, Menotropin), Somatropine
(Somatropin), Desmopressin, Terlipressin, Gonadorelin, Triptorelin, Leuprorelin, Buserelin,
Nafarelin, Goserelin.

[0059] A polysaccharide is for example a glucosaminoglycane, a hyaluronic acid, a heparin, a
low molecular weight heparin or an ultra low molecular weight heparin or a derivative thereof,
or a sulphated, e.g. a poly-sulphated form of the above-mentioned polysaccharides, and/or a
pharmaceutically acceptable salt thereof. An example of a pharmaceutically acceptable salt of
a poly-sulphated low molecular weight heparin is enoxaparin sodium.

[0060] Antibodies are globular plasma proteins (~150 kDa) that are also known as
immunoglobulins which share a basic structure. As they have sugar chains added to amino
acid residues, they are glycoproteins. The basic functional unit of each antibody is an
immunoglobulin (Ig) monomer (containing only one Ig unit); secreted antibodies can also be
dimeric with two Ig units as with IgA, tetrameric with four Ig units like teleost fish IgM, or
pentameric with five Ig units, like mammalian IgM.

[0061] The Ig monomer is a "Y"-shaped molecule that consists of four polypeptide chains; two
identical heavy chains and two identical light chains connected by disulfide bonds between
cysteine residues. Each heavy chain is about 440 amino acids long; each light chain is about
220 amino acids long. Heavy and light chains each contain intrachain disulfide bonds which
stabilize their folding. Each chain is composed of structural domains called Ig domains. These
domains contain about 70-110 amino acids and are classified into different categories (for
example, variable or V, and constant or C) according to their size and function. They have a
characteristic immunoglobulin fold in which two B sheets create a "sandwich" shape, held
together by interactions between conserved cysteines and other charged amino acids.

[0062] There are five types of mammalian Ig heavy chain denoted by q, O, ¢, y, and u. The
type of heavy chain present defines the isotype of antibody; these chains are found in IgA, IgD,
IgE, 1gG, and IgM antibodies, respectively.
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[0063] Distinct heavy chains differ in size and composition; a and y contain approximately 450
amino acids and d approximately 500 amino acids, while y and ¢ have approximately 550
amino acids. Each heavy chain has two regions, the constant region (Cp) and the variable

region (Vp). In one species, the constant region is essentially identical in all antibodies of the

same isotype, but differs in antibodies of different isotypes. Heavy chains y, a and & have a
constant region composed of three tandem |Ig domains, and a hinge region for added flexibility;
heavy chains y and € have a constant region composed of four immunoglobulin domains. The
variable region of the heavy chain differs in antibodies produced by different B cells, but is the
same for all antibodies produced by a single B cell or B cell clone. The variable region of each
heavy chain is approximately 110 amino acids long and is composed of a single Ig domain.

[0064] In mammals, there are two types of immunoglobulin light chain denoted by A and k. A
light chain has two successive domains: one constant domain (CL) and one variable domain
(VL). The approximate length of a light chain is 211 to 217 amino acids. Each antibody
contains two light chains that are always identical; only one type of light chain, k or A, is present
per antibody in mammals.

[0065] Although the general structure of all antibodies is very similar, the unique property of a
given antibody is determined by the variable (V) regions, as detailed above. More specifically,
variable loops, three each the light (VL) and three on the heavy (VH) chain, are responsible for
binding to the antigen, i.e. for its antigen specificity. These loops are referred to as the
Complementarity Determining Regions (CDRs). Because CDRs from both VH and VL domains
contribute to the antigen-binding site, it is the combination of the heavy and the light chains,
and not either alone, that determines the final antigen specificity.

[0066] An "antibody fragment" contains at least one antigen binding fragment as defined
above, and exhibits essentially the same function and specificity as the complete antibody of
which the fragment is derived from. Limited proteolytic digestion with papain cleaves the Ig
prototype into three fragments. Two identical amino terminal fragments, each containing one
entire L chain and about half an H chain, are the antigen binding fragments (Fab). The third
fragment, similar in size but containing the carboxyl terminal half of both heavy chains with
their interchain disulfide bond, is the crystalizable fragment (Fc). The Fc contains
carbohydrates, complement-binding, and FcR-binding sites. Limited pepsin digestion yields a
single F(ab")2 fragment containing both Fab pieces and the hinge region, including the H-H
interchain disulfide bond. F(ab")2 is divalent for antigen binding. The disulfide bond of F(ab')2
may be cleaved in order to obtain Fab'. Moreover, the variable regions of the heavy and light
chains can be fused together to form a single chain variable fragment (scFv).

[0067] Pharmaceutically acceptable salts are for example acid addition salts and basic salts.
Acid addition salts are e.g. HCI or HBr salts. Basic salts are e.g. salts having a cation selected
from alkali or alkaline, e.g. Na+, or K+, or Ca2+, or an ammonium ion N+(R1)(R2)(R3)(R4),
wherein R1 to R4 independently of each other mean: hydrogen, an optionally substituted C1-
C6-alkyl group, an optionally substituted C2-C6-alkenyl group, an optionally substituted C6-
C10-aryl group, or an optionally substituted C6-C10-heteroaryl group. Further examples of
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pharmaceutically acceptable salts are described in "Remington’'s Pharmaceutical Sciences" 17.
ed. Alfonso R. Gennaro (Ed.), Mark Publishing Company, Easton, Pa., U.S. A, 1985 and in
Encyclopedia of Pharmaceutical Technology.

[0068] Pharmaceutically acceptable solvates are for example hydrates.

[0069] The scope of protection is not limited to the examples given herein above.

Reference numerals

[0070]
1

Housing
2

Counter element
3

Inner wall
4

Indentations
5

Drive member
6

Catch
7

First direction
8

Surface
9

Protrusion
10

Indicia
11

Window
12

Dose button
13

Proximal direction
14

Distal direction
100

Counter system
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200
Drug delivery device

Longitudinal axis
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Patentkrav

1. Tellersystem (100) til brug i en anordning til indgivelse
af laegemidler (200), der omfatter:

- et hus (1),

- et teallerelement (2), der er en aflang komponent, idet
tellerelementet (2) omfatter fordybninger (4), der er huller
og er placeret sekventielt pa langs af taellerelementet, og

- merker (10) 1 forbindelse med fordybninger (4) og

- et drivelement (5), der er tilvejebragt med en 1las (6) til
at drive tallerelementet (2), hvor

olasen (6) griber ind 1 en forste fordybning (4a), og hvor

lasen (6) er konfigureret, saledes at, nar

» drivelementet (5) bevaeger sig 1 en ferste retning,
tellerelementet (2) ikke bevager sig, hvor bevaegelsen af
tellerelementet i den forste retning forhindres at

tellerelementet 1 at samvirker med huset eller med det
tellerelement, der griber ind i huset, og

* lasen (6) frigeres fra den ferste fordybning (4a) og griber
ind i en anden fordybning (4b), der er placeret ved siden af
den feorste fordybning (4a), hvor

» formen af lasen (6) giver drivelementet (5) mulighed for at
glide langs teallerelementet (2), og nar drivelementet (5)
bevager sig 1 en anden retning, der er modsat den forste
retning, tallerelementet (2) ogsd bevager sig 1 den anden
retning, nar lasen (6) griber ind i fordybningen (4b) hvor et

fremspring (9) pa lésen (6) griber ind i tellerelementet (2).

2. Tellersystemet (100) ifelge krav 1, hvor fordybningerne

(4) er placeret sekventielt pa langs af tallerelementet (2).

3. Tellersystemet (100) ifglge krav 1 eller 2, hvor

tykkelsen af taellerelementet er mellem 0,1 og 0,01 mm.

4. Tellersystemet (100) ifelge mindst et af det foregaende
krav,
hvor léasen (6) omfatter en pal, der stikker ud fra en udvendig

overflade pa drivelementet (5).
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5. Tellersystemet (100) ifelge mindst et af det foregaende
krav,

hvor huset (1) har en proksimal ende og en distale ende, og
hvor huset (1) omfatter et wvindue (11), der er placeret og
konfigureret, saledes at et respektivt merke (410) er synligt

gennem vinduet (11).

6. Tellersystemet (100) ifglge krav 5, hvor tallerelementet

(2) er placeret ved siden af en indervag pa huset (1).

7. Tellersystemet (100) ifelge krav 5 eller 6, hvor, nar
drivelementet (5) beveger sig 1 den fgrste eller den anden
retning, den bevager sig 1 forhold til huset (1), og hvor
afstanden mellem to ma&rker (10) svarer til den afstand, som

drivelementet (5) bevager sig.

8. Tellersystemet (100) 1feglge et hvilket som helst af
kravene 5 til 7,

hvor drivelementet (5) og tallerelementet (2) er placeret og
konfigureret, saledes at, nar et forste merke (10) er synligt
gennem vinduet og drivelementet bevager sig 1 den anden
retning 1 forhold til huset, et andet me&erker (10), der er
placeret ved siden af det forste, Dbliver synligt gennem
vinduet (11).

9. Anordning til indgivelse af l&gemidler (200), der om
fatter tallersystemet (100) som defineret 1 mindst et af de
foregdende krav, der yderligere omfatter en dosisknap (12), en

cylinder, som indeholder et lagemiddel, og et stempel.

10. Anordning til indgivelse af lagemidler (200) ifeglge krav
9, hvor anordningen til indgivelse af lagemidler (200) er
konfigureret, saledes at trak og skub pad dosisknappen (12)
pavirker en operation til henholdsvis dosisindstilling og
dosisdispensering, og trak og skub pad dosisknappen and svarer
til en bevagelse af drivelementet 1 den feorste og anden

retning eller omvendt, hvorved, nar drivelementet bevager sig
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i den anden retning i1 forhold til huset, drivelementet driver
eller medferer tallerelementet, og nar drivelementet bevager
sig 1 den fogrste retning i forhold til huset, tallerelementet

ikke bevager sig.

11. Anordning til indgivelse af lzgemidler (200) ifeglge krav
9 eller 10, hvor dosisknappen (12) griber ind i drivelementet
(5), og hvor drivelementet (5), cylinderen og stemplet er
placeret og konfigureret, sadledes at drivelementet (5) under
dosisdispensering driver stemplet distalt ind i c¢ylinderen,
hvorved der dispenseres en dosis lagemiddel fra anordningen

til indgivelse af lagemiddel (200).

12. Anordning til indgivelse af laegemiddel (200) ifglge et
hvilket som helst af kravene 9 til 11,

hvor drivelementet (5) er en drivmuffe pa anordningen til
indgivelse af lagemiddel (200) og huset (1) er et hus (1) pa

anordningen til indgivelse af lagemiddel (200).

13. Anordning til indgivelse af lagemiddel (200) ifelge

hvilket som helst af kravene 9 til 12, der er en penanordning.
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