(19)

DANMARK (10 DK/EP 2968777 T3

(12) Oversaettelse af
europeeisk patentskrift

Patent- og
Varamegerkestyrelsen

(51)
(45)

(80)

Int.Cl.: A61M 5/31(2006.01) A61M 5/315(2006.01)
Oversaettelsen bekendtgjort den: 2019-07-29

Dato for Den Europaeiske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2019-05-01

Europaeisk ansggning nr.: 14708564.1

Europaeisk indleveringsdag: 2014-03-10

Den europaeiske ansggnings publiceringsdag: 2016-01-20
International ansegning nr.: EP2014054532

Internationalt publikationsnr.: WO2014139920

Prioritet: 2013-03-13 EP 13159054

Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE S| SK SM TR

Patenthaver: Sanofi-Aventis Deutschland GMBH, BriiningstraBBe 50, 65929 Frankfurt am Main, Tyskland

Opfinder: PLUMPTRE, David Aubrey, 36 Shire Way, Droitwich Spa, Worcestershire WR9 7RQ, Storbritannien
REKAYA, Naceur, 8 The Old Stone Yard, 74 Rugby Road, Leamington, Warwickshire CV32 6DQ, Storbritannien
DRAPER, Paul Richard, 2 Clyde Avenue, Evesham, Worcestershire WR11 3FE, Storbritannien
GRIFFIN, Paul, 9 Impney Close, Redditch, Worcestershire B98 9L Z, Storbritannien
MERCER, David Richard, 18 Gas Street, Leamington Spa Warwickshire CV31 3BY, Storbritannien

Fuldmaegtig i Danmark: RWS Group, Europa House, Chiltern Park, Chiltern Hill, Chalfont St Peter, Bucks SL9
9FG, Storbritannien

Benaevnelse: DRIVMEKANISME TIL EN LAAGEMIDDELADMINISTRATIONSANORDNING

Fremdragne publikationer:
WO-A1-2007/017051
WO-A1-2011/039215
WO-A1-2011/039229
US-A1- 2007 142 789
US-A1- 2009 275 914



DK/EP 2968777 T3



DK/EP 2968777 T3

DESCRIPTION

[0001] The present invention relates to a drug delivery device comprising a drive mechanism.

[0002] Drug delivery devices are generally known for the administration of a medicinal product,
for example insulin or heparin, but also for other medicinal products, in particular for self-
administration by a patient. A drug delivery device may be configured as a pen-type injector
which may dispense a pre-set dose of a fluid medicinal product. However, the drug delivery
device may also deliver a variable dose of the medicinal product.

[0003] Before the first use of the drug delivery device, the user may have to dispense a small
amount of the product. Thereby, the effect of manufacturing tolerances of the mechanical
components of the drug delivery device may be eliminated. The operation of dispensing a
small amount of a product before the first use is also referred to as a priming operation of the
drug delivery device. Users who are unfamiliar with the drug delivery device may fail to or
incorrectly prime their drug delivery device before dispensing the first dose. Another
disadvantage of a drug delivery device requiring a priming operation is that a user might
accidently inject a priming dose. Moreover, priming operations result in a waste of the
medicinal product as the medicinal product expelled during the priming operation cannot be
used to treat the patient.

[0004] Document WO 2011/039215 A1 refers to a mechanism for a drug delivery device
comprising an adjustment member and a piston rod formed by a first member and a second
member. To prime the device, the adjustment member is rotated relative to the second
member, thereby advancing the first member relative to the second member. After priming, the
adjustment member is pushed in the distal direction, thereby engaging a set of teeth of the
adjustment member with corresponding set of teeth of the second member and locking the
adjustment member, the first member and the second member relative to each other.

[0005] It is an object of the present disclosure to provide a drug delivery device comprising
drive mechanism which helps to improve usability and ensures the accuracy of the first
administered dose of a medicinal product.

[0006] This object is solved by the drug delivery device according to present claim 1.

[0007] According to the invention, a drug delivery device comprising a drive mechanism is
provided. The drive mechanism has a first and a second state and comprises a piston rod
configured to be moved in a distal direction when the drive

mechanism is operated and an adjusting member, wherein the adjusting member is rotatable
relative to a body of the drug delivery device in the first state of the drive mechanism and is
prevented from rotating relative to the body in the second state of the drive mechanism and
wherein the adjusting member is configured to adjust an axial position of the piston rod in the
first state of the drive mechanism.
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[0008] The terms "distal" and "proximal" shall be defined as follows. In an assembled drug
delivery device, the distal end of the drive mechanism is defined as the end which is closest to
a dispensing end of the drug delivery device. In an assembled drug delivery device, the
proximal end of the drive mechanism is defined as the end which is furthest away from the
dispensing end of the drug delivery device. Moreover, a distal direction is defined as a direction
towards the distal end and a proximal direction is defined as a direction towards the proximal
end.

[0009] The drive mechanism may be a mechanism that allows to set a dose and to dispense a
dose of a medicinal product. The drive mechanism comprises the piston rod, the elements that
are configured to move the piston rod and elements that are configured to constrain a
movement of the piston rod. The drive mechanism may include all elements that are required
to carry out the dose setting and/or dose dispensing operation.

[0010] The first state of the drive mechanism is a pre-assembled state. In the first state, the
drive mechanism is assembled to a cartridge holder holding a cartridge. However, in the first
state, mechanical tolerances between the drive mechanism and the cartridge holder and
mechanical tolerances between the elements of the drive mechanism may be present. In the
first state, due to manufacturing tolerances or other mechanical tolerances, the drive
mechanism may be not correctly aligned to other elements of the drug delivery device. In
particular, the distance between elements of the drive mechanism, for example between the
piston rod and a bung of the cartridge, may not be well-defined. Due to mechanical tolerances
and other tolerances in the manufacturing process, this distance may vary from one drug
delivery device to another in the first state of the drive mechanism.

[0011] Moreover, other elements of the drug delivery device, e.g. a button, may not have been
assembled to the drug delivery device in the first state of the drive mechanism.

[0012] In the first state, the drive mechanism may be usable for preparative purposes only and
may not be suited for a dose setting operation or a dose dispense operation.

[0013] The first state is defined as a state wherein the adjusting member is rotatable relative to
a body of the drug delivery device.

[0014] The second state of the drive mechanism is defined as a state wherein the adjusting
member is prevented from rotating relative to the body.

[0015] The drive mechanism being in its first state may be transferred to its second state by
rotationally locking the adjusting member relative to the body. Further, the drive mechanism
being in its second state may be transferred to its first state by releasing the engagement
between the adjusting member and the body such that the adjusting member is permitted to
rotate relative to the body. In some embodiments, the engagement may only be released if one
of the adjusting member and the body is damaged during the release.
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[0016] In the second state of the drive mechanism, the adjusting member may be engaged to
the body such that the adjusting member is permitted to rotate relative to the body and such
that the engagement of the adjusting member with the body may only be released by
damaging at least one of the elements of the drive mechanism or of the drug delivery device.
In alternate embodiments, the adjusting member may be releasably engaged to the body in
the second state of the drive mechanism. Accordingly, in these embodiments, the engagement
of the adjusting member with the body may be released without damaging one of the elements
of the drive mechanism or of the drug delivery device.

[0017] In the second state of the drive mechanism, the tolerances have been eliminated. In the
second state of the drive mechanism, the drug delivery device is used by a patient for the
application of a medicinal product. Accordingly, the drive mechanism is ready to carry out a
dose setting and a dose dispensing operation in the second state. In particular, when the drive
mechanism is operated for the first time in its second state, the drive mechanism can be used
without the requirement of a priming step to prepare for the first dose delivery.

[0018] The piston rod may be configured to be moved in a distal direction when the drive
mechanism is operated in the second state of the drive mechanism. The operation of the drive
mechanism may be a dose dispense operation.

[0019] The piston rod may also be configured to be moved in a distal direction when the drive
mechanism is operated in the first state of the drive mechanism. In this case, the operation of
the drive mechanism is a priming operation.

[0020] The adjusting member may comprise a nut. The adjusting member may be threadedly
engaged with the piston rod. The adjusting member may constrain a movement of the piston
rod in the second state of the drive mechanism. In particular, the adjusting member may
constrain a movement of the piston rod in the second state of the drive mechanism such that
the piston rod is permitted only to carry out a concurrent axial and rotational movement relative
to the adjusting member. As the adjusting member is prevented from rotating relative to the
body in the second state of the drive mechanism, the adjusting member may constrain a
movement of the piston rod in the second state of the drive mechanism such that the piston
rod is permitted only to carry out a concurrent axial and rotational movement relative to the
body.

[0021] Further, the adjusting member may be engaged with the piston rod in the first state of
the drive mechanism as well. In particular, the adjusting member may be threadedly engaged
with the piston rod in the first state of the drive mechanism. However, as the adjusting member
is permitted to rotate relative to the body in the first state of the drive mechanism, the adjusting
member may not constrain a movement of the piston rod relative to the body in the first state
of the drive mechanism. Instead, the piston rod may be permitted to be moved axially relative
to the body without rotating relative to the body, in the first state of the drive mechanism.

[0022] In particular, the adjusting member may be configured to be rotated relative to the body
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in the first state of the drive mechanism. Thereby, the adjusting member may move the piston
rod axially relative to the body such that the axial position of the piston rod may be adjusted in
this manner.

[0023] Further, the adjusting member may be configured such that a rotation of an external
member is converted into a rotation of the adjusting member.

[0024] The external member may not be a part of the drive mechanism. Instead, the external
member may be a part of an external assembly machine that is configured to engage with the
adjusting member in the first state of the drive mechanism and that is removed from the drug
delivery device in the second state of the drive mechanism. Accordingly, the adjusting member
may be configured to be engaged with the external member in the first state of the drive
mechanism.

[0025] The adjusting member may comprise a controlling feature that is suitable for being
engaged with the external member. The controlling feature may be integrally formed with the
adjusting member. The controlling feature may comprise teeth arranged at a periphery of the
adjusting member. In particular, the periphery of the adjusting member may be formed as a
toothed gear which is configured to be engaged with the external member.

[0026] The external member may also comprise a toothed gear. The external member may be
driven, in particular rotated, by a drive mechanism of the external assembly machine. The
external member may rotate the adjusting member such that the adjusting member moves the
piston rod in the distal direction towards the bung of the cartridge.

[0027] Further, the drive mechanism may comprise a rotation preventing member wherein the
rotation preventing member is configured to be engaged with the adjusting member in the
second state of the drive mechanism thereby preventing a rotation of the adjusting member
relative to the body.

[0028] In particular, the rotation preventing member may be configured to be engaged with the
controlling feature of the adjusting member in the second state of the drive mechanism.
Accordingly, the controlling feature may fulfil two purposes in the drive mechanism. The
controlling feature may be configured such that a rotation of the external member is
transferred to a rotation of the adjusting member, thereby moving the piston rod in the distal
direction, when the controlling feature is engaged with the external member. Further, the
controlling feature may be configured such that a further rotation of the adjusting member
relative to the body is prevented when the controlling feature is engaged with the rotation
preventing member.

[0029] Alternatively, the rotation preventing member may be configured to engage with
another element of the adjusting member.

[0030] The engagement of the rotation preventing member with the adjusting member in the
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second state may provide further advantages. The rotation preventing member may close an
opening in the body and in a housing of the drug delivery device when engaged with the
adjusting member. Thereby, the rotation preventing member may provide for a smooth surface
of the drug delivery device. The rotation preventing member may prevent the interior of the
drug delivery device from being polluted in the second state of the drive mechanism as the
rotation preventing member closes the interior of the drug delivery device and thereby forms
an encapsulation of the interior.

[0031] Further, the adjusting member may comprise a first contact surface and, in the second
state of the drive mechanism, the first contact surface may abut the body, thereby preventing
the adjusting member from rotating relative to the body. In particular, the body may comprise a
second contact surface. In the second state of the drive mechanism, the first contact surface
may abut the second contact surface.

[0032] A rotation of the adjusting member relative to the body may be prevented by a frictional
engagement of the first contact surface with the body. Accordingly, the adjusting member may
be self-locking. The frictional engagement may be generated by an axial load transmitted to
the adjusting member by the piston rod resulting in friction between the first and the second
contact surface.

[0033] In particular, the first contact surface of the adjusting member and the corresponding
second contact surface of the body may comprise faces which are arranged in an angle non-
perpendicular to a longitudinal axis of the drive mechanism. When these faces abut each
other, an increased frictional engagement occurs which prevents rotation of the adjusting
member relative to the body.

[0034] Alternatively, the frictional engagement between the first contact surface of the
adjusting member and the body may not be sufficiently strong to prevent a rotation between
the adjusting member and the body. In this case, the frictional engagement impedes a rotation
of the adjusting member relative to the body. Accordingly, due to the frictional engagement, the
torque required to rotate the adjusting member relative to the body may be increased.

[0035] Additionally or alternatively, the first contact surface may comprise locking features that
are configured to engage with the body when the contact surface abuts the body in the second
state of the drive mechanism, thereby preventing the adjusting member from rotating relative
to the body.

[0036] The locking features may comprise ramp features arranged on the first and the second
contact surface. The locking features may be configured such that they allow a rotation of the
adjusting member relative to the body when the adjusting member has a small amount of axial
play relative to the body. Further, the locking features may be configured to prevent a rotation
of the adjusting member relative to the body when the small amount of play is eliminated.
Accordingly, in the first state of the drive mechanism, the locking features may not prevent a
rotation of the adjusting member relative to the body. In the second state of the drive
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mechanism, the axial play between the adjusting member and the body may be eliminated,
e.g. by a rotation preventing member being engaged to the adjusting member, thereby the
locking features prevent any further rotation of the adjusting member relative to the body.

[0037] Further, in the second state of the drive mechanism, a force may be exerted in a
proximal direction onto the adjusting member thereby bringing the first contact surface in
abutment with the body. The force in the proximal direction may be exerted by the piston rod.
The force may be generated by an abutment of the piston rod with the bung, resulting in a
tension of a system comprising the piston rod and the adjusting member. Additionally or
alternatively, an adhesive may prevent the adjusting member from rotating relative to the body
in the second state of the drive mechanism. The adhesive may be arranged on the first contact
surface and/or the second contact surface. Accordingly, when the contact surface abuts the
second contact surface, the adhesive couples the first and the second contact surface with
each other. Further, the adhesive may be additionally activated using ultra-violet light,
ultrasonically or by using radio frequency energy.

[0038] Additionally or alternatively, the adjusting member may be welded to the body in the
second state of the drive mechanism.

[0039] Each of welding and adhesive coupling provides a strong joint between the adjusting
member and the body. In particular, welding and adhesive coupling allow providing an
adjusting member which does not comprise teeth. Accordingly, the adjusting member can be
coupled with the body by the adhesive or by the welding in any rotational position relative to
the body. In particular, the adjusting member does not have to be moved in one of a number
discrete rotational positions relative to the body defined by teeth. Accordingly, these
embodiments allow for a high resolution in the angular position of the adjusting member.
Accordingly, as the adjusting member can be oriented in one of an unlimited number of
rotational positions relative to the body, the axial load applied by the piston rod to the bung can
be set very precisely.

[0040] Further, the adjusting member may comprise a fixing feature. The fixing feature may be
either configured to engage with the body of the drug delivery device such that the adjusting
member is moveable in an axial direction relative to the body only by a small predetermined
distance or the fixing feature may be configured to engage with the body of the drug delivery
device such that the adjusting member is prevented from moving in an axial direction relative
to the body.

[0041] In particular, the fixing feature may allow the adjusting member to move relative to the
body only by a small predetermined distance in the first state of the drive mechanism. In the
second state of the drive mechanism, the fixing feature may cooperate with the rotation
preventing member such that the adjusting member is prevented from moving axially relative
to the body. In particular, the rotation preventing member may eliminate the axial play such
that no axial play between the adjusting member and the body is present in the second state of
the drive mechanism.
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[0042] The fixing feature may be configured to engage with the body by a snap-fit connection.
The body may comprise a protrusion that is configured such that the fixing feature may be
snap fitted to the protrusion. The protrusion of the body may be rotationally symmetric thereby
permitting the adjusting member to rotate relative to the body.

[0043] Further, the present disclosure concerns a drug delivery device comprising the drive
mechanism and the body wherein the drive mechanism is arranged at least partially inside the
body.

[0044] In particular, the drive mechanism may be the drive mechanism disclosed above such
that every structural and functional feature disclosed with respect to that drive mechanism may
also be present in the drug delivery device.

[0045] The body may comprise a first engagement feature that is configured to engage the
adjusting member in the second state of the drive mechanism, thereby preventing a rotation of
the adjusting member relative to the body in the second state of the drive mechanism.

[0046] The first engagement feature may be arranged at an inner surface of the body. The first
engagement feature may comprise a locking arm. The first engagement feature may comprise
teeth.

[0047] Further, the adjusting member may comprise a second engagement feature wherein
the first engagement feature of the body may be configured to engage with the second
engagement feature of the adjusting member in the second state of the drive mechanism.

[0048] The second engagement feature may comprise teeth arranged at the periphery of the
adjusting member. In particular, the teeth of the first engagement feature may be configured to
engage with the teeth of the second engagement feature in the second state of the drive
mechanism.

[0049] Alternatively, the second engagement feature may comprise a fragile surface that is
configured to be crushed when the first engagement feature of the body engages with the
second engagement feature. The fragile surface may be formed by a thin material. The fragile
surface may form a ring. The fragile surface provides the advantage that it allows the first and
the second engagement feature to engage with each other not only in a limited number of
discrete positions but in any rotational position relative to each other. Thus, the position of the
adjusting member may be chosen very precisely without being restricted to one of a number of
discrete positions such that the axial load applied to the bung by the piston rod may be set very
precisely.

[0050] Further, the drug delivery device may comprises a housing, wherein the body is
arranged inside the housing, wherein the body has a first and a second rotational position
relative to the housing, and wherein the first engagement feature of the body is engaged with
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the adjusting member when the body is in its second rotational position. Accordingly, the body
may be rotatable relative to the housing.

[0051] In particular, the housing may comprise a non-circular inner diameter. Ramp features
may be arranged at the inner surface of the housing. The body may also comprise a non-
circular outer diameter. The first rotational position of the body relative to the housing is
configured such that the first engagement feature of the body is arranged in a distance relative
to the second engagement feature of the adjusting member. The second rotational position
may be configured such that the first engagement feature is engaged with the second
engagement feature. In particular, during the rotation of the body relative to the housing, the
ramp features of the housing may move the first engagement feature into engagement with the
second engagement feature.

[0052] Further, the body may comprise an opening arranged at a periphery of the body,
wherein an external member and/or a rotation-preventing member of the drive mechanism are
each moveable at least partially through the opening into the body, thereby engaging with the
adjusting member.

[0053] The opening may form a slot. The opening may be closed by a rotation preventing
member or by another member in the second state of the drive mechanism.

[0054] Another aspect of the present disclosure concerns a method of assembling the drive
mechanism with the features of claim 15. The method comprises the steps of:

e providing the drive mechanism in its first state,

» rotating the adjusting member relative to the body of the drug delivery device, thereby
adjusting the axial position of the piston rod, and

o rotationally locking the adjusting member to the body such that the adjusting member is
prevented from rotating relative to the body, thereby transferring the drive mechanism to
its second state.

[0055] In particular, the drive mechanism may be the drive mechanism disclosed above such
that every structural and functional feature disclosed with respect to that drive mechanism may
also be present in the method.

[0056] The term "medicinal product", 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
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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.

[0057] 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.

[0058] 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.

[0059] 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.

[0060] 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,

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

[0061] 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.

[0062] 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.
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[0063] 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.

[0064] 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.

[0065] There are five types of mammalian Ig heavy chain denoted by a, 9, €, y, and p. The
type of heavy chain present defines the isotype of antibody; these chains are found in IgA, IgD,
IgE, 1gG, and IgM antibodies, respectively.

[0066] Distinct heavy chains differ in size and composition; a and y contain approximately 450
amino acids and & approximately 500 amino acids, while y and ¢ have approximately 550
amino acids. Each heavy chain has two regions, the constant region (Cy) and the variable
region (Vy). 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.

[0067] 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.

[0068] 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,
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and not either alone, that determines the final antigen specificity.

[0069] 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).

[0070] 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
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.

[0071] Pharmaceutically acceptable solvates are for example hydrates.

[0072] In the following, the disclosed devices and methods are described in further detail with
reference to the drawings, wherein

Figure 1
shows a part of a drug delivery device in a cross-sectional view,
Figure 2
shows an adjusting member being engaged with a body,
Figure 3
shows the adjusting member shown in Figure 2 in a perspective view,
Figure 4
shows an engagement of an external member with the drug delivery device shown in
Figure 1,
Figure 5
shows a part of the drug delivery device shown in Figure 1 in a perspective view with
some of the elements of the drug delivery device shown partially transparent,
Figure 6
shows a cross-sectional view of a drive mechanism in its second state,
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Figure 7
shows the adjusting member being engaged with the body according to a second
embodiment of the drive mechanism,
Figure 8
shows the adjusting member according to a third embodiment of the drive mechanism,
Figure 9
shows the adjusting member being engaged with the body according to a fourth
embodiment of the drive mechanism,
Figure 10
shows the drive mechanism according to a fifth embodiment of the drive mechanism,
Figure 11
shows a rotation preventing member approaching the drive mechanism according to a
sixth embodiment of the drive mechanism in the first state of the drive mechanism,
Figure 12
shows a cross-sectional view of an engagement of the rotation preventing member
shown in Figure 11 with the adjusting member according to the sixth embodiment of the
drive mechanism,
Figure 13
shows a perspective view of an engagement of the rotation preventing member shown
Figures 11 and 12 with the adjusting member according to the sixth embodiment of the
drive mechanism,
Figure 14
shows the drive mechanism according to a seventh embodiment,
Figure 15
shows the drive mechanism shown in Figure 14 in its first state,
Figure 16
shows the drive mechanism shown in Figure 14 in its second state,
Figure 17
shows the drive mechanism according to the seventh embodiment when an alternative
assembly tool is used,
Figure 18
shows the drug delivery device with the drive mechanism according to an eighth
embodiment in a first stage of the assembly process,
Figure 19
shows a second stage of the assembly process of the drug delivery device with the drive
mechanism according to the eighth embodiment,
Figure 20
shows a third stage of the assembly process of the drug delivery device with the drive
mechanism according to the eighth embodiment,
Figure 21
shows the body according to the ninth embodiment of the drive mechanism,
Figure 22
shows a perspective view of the adjusting member according to the ninth embodiment of
the drive mechanism,



DK/EP 2968777 T3

Figure 23
shows a perspective view of the drug delivery device according to the ninth embodiment
in the first state of the drive mechanism,

Figure 24
shows a cross-sectional view of the drug delivery device according to the ninth
embodiment in the first state of the drive mechanism,

Figure 25
shows a perspective view of the drug delivery device according to the ninth embodiment
in the second state of the drive mechanism,

Figure 26
shows a cross-sectional view of the drug delivery device according to the ninth
embodiment in the second state of the drive mechanism,

Figure 27
shows the adjusting member according to a tenth embodiment in a perspective view,
and

Figure 28
shows a cross-sectional view of the drug delivery device according to the tenth
embodiment in the second state of the drive mechanism.

[0073] Figure 1 shows a part of a drug delivery device 1 in a cross-sectional view. The drug
delivery device 1 shown in Figure 1 is an injection device. In particular, the drug delivery device
1 is a pen-type injection device. Moreover, the drug delivery device 1 is a fixed dose device.
The drug delivery device 1 is a disposable device.

[0074] The drug delivery device 1 comprises a drive mechanism 2. The drive mechanism 2
comprises a piston rod 3. The piston rod 3 is movable in the distal direction 4. In particular, the
piston rod 3 is configured to be moved in the distal direction 4 in a dose dispense operation.

[0075] Further, the drug delivery device 1 comprises a cartridge holder 5. A cartridge 6
comprising a bung 7 is arranged in the cartridge holder 5. By a movement of the bung 7 in a
distal direction 4 towards an outlet of the cartridge 6, a medicinal product may be expelled from
the cartridge 6.

[0076] Moreover, the drug delivery device comprises a body 10. In particular, the body 10 is an
inner body. Further, the drug delivery device comprises a housing 11. The body 10 is arranged
inside the housing 11. The body 10 is fixed to the housing 11 such that it cannot move relative
to the housing 11. Further, the cartridge holder 5 comprising the cartridge 6 is fixed to the body
10. The drive mechanism 2 is arranged at least partially inside the body 10.

[0077] The drive mechanism 2 has a first state and a second state. In the first state, the
distance between the piston rod 3 and the bung 7 is not well-defined. For example,
manufacturing tolerances and other mechanical tolerances may be present in the first state.
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Accordingly, the distance between the bung 7 and the distal end of the piston rod 3 may vary
from one drug delivery device 1 to another in the first state. Figure 1 shows the drive
mechanism 2 in its first state.

[0078] As will be discussed later, in the second state of the drive mechanism 2, the distance
between the bung 7 and the piston rod 3 is well-defined. In particular, the piston rod 3 may
abut the bung 7 in the second state of the drive mechanism 2.

[0079] The piston rod 3 comprises a bearing 8. The bearing 8 is arranged at the distal end of
the piston rod 3. The bearing 8 is integrally formed with the piston rod 3. Alternatively, the
bearing 8 may be snap-fitted to a main body of the piston rod 3. The bearing 8 is configured to
exert a force on the bung 7 when the piston rod 3 is moved in the distal direction.

[0080] Moreover, the drive mechanism 2 comprises a drive member (not shown in Figure 1)
which is configured to control a movement of the piston rod 3. The drive member may
comprise a drive sleeve (not shown in Figure 1).

[0081] Further, the drive mechanism 2 comprises an adjusting member 9. In the first state of
the drive mechanism 2, the adjusting member 9 is rotatable relative the body 10 of the drug
delivery device 1. In the first state, a rotational movement of the adjusting member 9 may
adjust the axial position of the piston rod 3 relative to the adjusting member 9 and, thereby,
relative to the body 10. However, in the second state of the drive mechanism 2, the adjusting
member 9 is prevented from the rotating relative to the body 10. In the second state of the
drive mechanism 2, the adjusting member 9 constrains a movement of the piston rod 3 relative
to the body 10.

[0082] Figure 2 shows the adjusting member 9 being engaged with the body 10. Figure 3
shows the adjusting member 9 in a perspective view.

[0083] The adjusting member 9 comprises a nut.

[0084] The adjusting member 9 is engaged to the body 10 in the first and in the second state
of the drive mechanism 2. The adjusting member 9 comprises a fixing feature 12 that is
engaged with the body 10 of the drug delivery device 1 in the first and in the second state of
the drive mechanism 2. The fixing feature 12 is configured such that the adjusting member 9 is
either not movable axially relative to the body 10 or that the adjusting member 9 is moveable
only by a small predetermined distance when the adjusting member 9 is engaged to the body
10.

[0085] The fixing feature 12 is configured to be snap-fitted to the body. The body 10 comprises
a corresponding protrusion 13 such that the fixing feature 12 is configured to be snap-fitted to

the protrusion 13. The protrusion 13 is formed as a rotary bearing.

[0086] The fixing feature 12 is configured such that the adjusting member 9 has a small
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amount of play for an axial movement when engaged with the body 10. This small amount
corresponds to the small predetermined distance by which the adjusting member 9 is movable
relative to the body 10. In an alternate embodiment, the fixing feature 12 is configured such
that the adjusting member 12 is not movable relative to the body 10 in an axial direction. In this
case, the snap-fit connection is configured without play.

[0087] In the first state of the drive mechanism 2, the adjusting member 9 is enabled to rotate
freely relative to the body 10. In particular, the fixing feature 12 of the adjusting member 9 and
the protrusion 13 of the body 10 being engaged with each other do not prevent a rotation of
the adjusting member 9 relative to the body 10.

[0088] The piston rod 3 is configured to be moved relative to the adjusting member 9 only in a
concurrent rotational and axial movement in the first and in the second state of the drive
mechanism 2. For this purpose, the adjusting member 9 comprises a helical thread 14
arranged at its inner surface. The helical thread 14 is a part-thread comprising only parts of a
helical thread. Further, the piston rod 3 comprises a thread 15 arranged at its outer surface.
The helical thread 14 of the adjusting member 9 is engaged with the thread 15 of the piston
rod 3 in the first and the second state of the drive mechanism 2.

[0089] Accordingly, the adjusting member 9 and the piston rod 3 are threadedly engaged.
Therefore, by rotating the adjusting member 9, e.g. during an assembly of the drive
mechanism 2, the piston rod 3 is driven axially in a distal direction 4. In particular, the adjusting
member 9 is rotated during the assembly process of the drive mechanism 2 until the piston rod
3 is moved in the distal direction 4 so far that the piston rod 3 abuts the bung 7. Thereby, the
drive mechanism 2 is transferred to its second state. The distance between the piston rod 3
and the bung 7 is now precisely determined, i.e. the distance equals zero.

[0090] Figure 4 shows an engagement of an external member 17 with the adjusting member
9.

[0091] The adjusting member 9 further comprises a controlling feature 16. The controlling
feature 16 is configured to engage with the external member 17 in the first state of the drive
mechanism 2. For example, the external member 17 is an external driving gear which may be
part of an assembly machine.

[0092] The controlling feature 16 is configured to transfer a rotation of the external member 17
into a rotation of the adjusting member 9 relative to the body 10 in the first state of the drive
mechanism 2. In particular, the controlling feature 16 comprises teeth 18 arranged at a
periphery of the adjusting member 9. In particular, the outer circumference of the adjusting
member 9 is formed as a toothed gear.

[0093] Figure 5 shows a part of the drug delivery device 1 in a perspective view with some of
the elements of the drug delivery device 1 shown partially transparent. The body 10 comprises
an opening 19 that is arranged at the periphery of the body 10. The opening 19 is formed such
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that the external member 17 is movable partially through the opening 19 into the body 10 such
that the external member 17 can engage with the controlling feature 16 of the adjusting
member 9. The opening 19 formed in the body 10 comprises a slot. Further, a similar opening
20 is formed in the housing 11 of the drug delivery device 1. In the first state of the drive
mechanism 2, the openings 19, 20 of the body 10 and of the housing 11 are arranged such
that they overlap each other.

[0094] Figure 6 shows a cross-sectional view of the drive mechanism 2 in its second state. The
drive mechanism 2 further comprises a rotation preventing member 21. In the first state of the
drive mechanism 2, the rotation preventing member 21 is not engaged with other elements of
the drive mechanism 2. In the second state of the drive mechanism 2, the rotation preventing
member 21 is engaged with the adjusting member 9. In particular, the rotation preventing
member 21 is engaged with the controlling feature 16 of the adjusting member 9. The rotation
preventing member 21 comprises teeth 22 that engage with the teeth 18 of the controlling
feature 16. Due to this engagement, a further rotation of the adjusting member 9 relative to the
body 10 is prevented.

[0095] Further, the rotation preventing member 21 engages with the body 10 of the drug
delivery device 1. This engagement may be a snap-fit engagement. The rotation preventing
member 21 comprises snap-fit features 23 that engage with the opening 19 defined in the
body 10. The snap-fit features 23 which interact with the body 10 are configured such that the
rotation preventing member 21 cannot be removed from the body 10 once it is inserted into the
opening 19 without damaging the drug delivery device 1.

[0096] Once the rotation preventing member 21 is engaged with the body 10, the rotation
preventing member 21 cannot be moved relative to the body 10. As the rotation preventing
member 21 is simultaneously engaged with the controlling feature 16, the adjusting member 9
can also not be moved relative to the body 10.

[0097] The adjusting member 9 must rest in one of a number of discrete positions defined by
the meshing of the teeth 18 of the controlling feature 16 with the teeth 22 of the rotation
preventing member 21. Accordingly, there is a maximum accuracy that can be achieved with
this method, defined by the number of teeth 18 of the controlling feature 16.

[0098] In the following, the assembly process of the drug delivery device 1 is discussed. In the
first state of the drive mechanism 2, the adjusting member 9 is engaged to the body 10 by an
engagement of the fixing feature 12 to the body 10 such that the adjusting member 9 is axially
constrained and free to rotate relative to the body 10. The body 10, the drive member, the
piston rod 3 and the cartridge holder 5 are already fully assembled in the first state of the drive
mechanism 2. The first state of the drive mechanism 2 may be defined as a state wherein the
adjusting member 9 is rotatable relative to the body 10 of the drug delivery device 1. Further,
in the first state, the distal end of the piston rod 3 is arranged at a not well-defined distance to
the bung 7 of the cartridge 6. This distance may vary from one drug delivery device 1 to
another.
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[0099] Then, the external member 17 is inserted into the openings 19, 20 of the housing 11
and the body 10. The external member 17 engages with the controlling feature 16 of the
adjusting member 9. The external member 17 is driven rotationally, e.g. by an external motor.
The external motor is provided with some means for detecting the driving torque being
transmitted, e.g. a torque cell and some means for detecting how far it has rotated, e.g. a
rotary encoder. Alternatively, the external motor may comprise a slip clutch that is designed to
slip once a preset torque has been reached.

[0100] The external member 17 being rotated by the external motor causes the adjusting
member 9 to rotate. The direction of rotation is chosen such that the piston rod 3 is forced to
advance axially in the distal direction 4 towards the bung 7 by the threaded engagement of the
piston rod 3 and the adjusting member 9. As soon as the bearing 8 of the piston rod 3 contacts
the bung 7, an axial load is generated in the piston rod 3 which exerts a force on the adjusting
member 9 in the proximal direction 24. This force moves the adjusting member 9 in the
proximal direction 24 into contact with the body 10.

[0101] In particular, the adjusting member 9 comprises a first contact surface 25. The first
contact surface 25 is a flat surface that is perpendicular to a longitudinal axis 26 of the drive
mechanism 2. Further, the body 10 also comprises a second contact surface 27 being
perpendicular to the longitudinal axis 26 of the drive mechanism 2. When the adjusting
member 9 is moved in the proximal direction 24 into contact with the body 10, the first contact
surface 25 of the adjusting member 9 abuts the second contact surface 27 of the body 10. This
abutment causes a friction which impedes a further rotation of the adjusting member 9 relative
to the body 10, thereby increasing the torque required to rotate the adjusting member 9
relative to the body 10.

[0102] The external motor continues to rotate until the torque reaches a predetermined level
which indicates that the desired compressive load has been applied to bung 7. Accordingly, the
external member 17 can now be removed. If a clutch is used, the external member 17 is simply
withdrawn once the clutch begins to slip.

[0103] As the desired compressive load is now applied to the bung 7 by the bearing 8 of the
piston rod 3, the priming process is complete. In particular, the distance between the piston rod
3 and the bung 7 is now well-defined.

[0104] At this point the rotation preventing member 21 is inserted into the opening 19 of the
body 10. The rotation preventing member 21 engages with the body 10 and with the adjusting
member 9, thereby preventing any further rotation of the adjusting member 9 relative to the
body 10.

[0105] Accordingly, the drive mechanism 2 is now in its second state. The second state of the
drive mechanism 2 is defined by the adjusting member 9 being prevented from rotating relative
to the body 10. In the second state of the drive mechanism 2, the distance between the piston



DK/EP 2968777 T3

rod 3 and the bung 7 is well-defined.

[0106] Even if the axial load in the piston rod 3 reduces during storage or usage of the drug
delivery device 1, the adjusting member 9 is now prevented from being rotated relative to the
body 10 due to its engagement with the rotation preventing member 21.

[0107] Further, the outer surface of the rotation preventing member 21 is designed to sit flush
with the housing 11. Accordingly, the rotation preventing member 21 closes the opening 20 of
the housing 11 and forms a smooth surface of the housing 11.

[0108] Figure 7 shows the adjusting member 9 being engaged to the body 10 according to a
second embodiment. According to the second embodiment, the adjusting member 9 also
comprises the first contact surface 25 which abuts the corresponding second contact surface
27 of the body 10 in the second state of the drive mechanism 2. Thereby, a rotation of the
adjusting member 9 relative to the body 10 is prevented.

[0109] In the second embodiment, the first contact surface 25 of the adjusting member 9 is
shaped such that the friction of the frictional engagement is increased. Further, the second
contact surface 27 of the body 10 is also shaped to increase the friction of the frictional
engagement. In particular, during operation of the drug delivery device 1, a rotation of the
adjusting member 9 relative to the body 10 is prevented due to a frictional engagement
between the first and the second contact surface 25, 27.

[0110] In particular, the first contact surface 25 of the adjusting member 9 and the second
contact surface 27 of the body 10 comprise faces 28 which are arranged relative to the
longitudinal axis 26 of the drive mechanism 2 in a non-perpendicular angle. In particular, the
first and the second contact surface 25, 27 comprise faces 28 which are arranged such that
the surface normal of the faces 28 and the longitudinal axis 26 of the drive mechanism 2 form
an angle in the range of 20° to 70°.

[0111] Accordingly, for a given axial load being transferred from the piston rod 3 to the
adjusting member 9, the contact forces are increased compared to the contact forces which
will occur between parallel contact surfaces.

[0112] In the embodiment shown in Figure 7, each of the first and the second contact surface
25, 27 comprises two faces 28 arranged at a non-perpendicular angle relative to the
longitudinal axis 26 of the drive mechanism 2. However, in alternate embodiments any number
of non-perpendicular faces 28 may be present. The angle of the faces 28 is chosen to provide
the best compromise between allowing the adjusting member 9 to rotate during the first state
of the drive mechanism 2, but not in the second state of the drive mechanism 2.

[0113] Additionally, the rotation preventing member 21 may be inserted into the opening 19 of
the body 10 in the second state of the drive mechanism 2. If the rotation preventing member
21 is inserted into the opening 19 of the body 10 in the second state of the drive mechanism 2
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according to the second embodiment, the rotation preventing member 21 engages with the
adjusting member 9. According to the second embodiment, the insertion of the rotation
preventing member 21 is optional as a rotation of the adjusting member 9 relative to the body
10 is also prevented by the frictional engagement of the first contact surface 25 of the adjusting
member 9 and the second contact surface 27 of the body 10. Accordingly, the rotation
preventing member 21 may provide an additional prevention of the rotation of the adjusting
member 9 relative to the body 10. Further, the rotation preventing member 21 closing the
opening 20 of the housing 11 provides for a smooth outer surface of the drug delivery device 1.

[0114] Figure 8 shows the adjusting member 9 according to a third embodiment. The adjusting
member 9 is identical to the adjusting member 9 according to the first embodiment except that
the first contact surface 25 of the adjusting member 9 comprises locking features 29. The
locking features 29 are configured to engage with the body 10 when the first contact surface
25 abuts the body 10 in the second state of the drive mechanism 2. Thereby, the locking
features 29 prevent the adjusting member 9 from rotating relative to the body 10.

[0115] The locking features 29 comprise ramp features. Further, the second contact surface
27 of the body 10 comprises corresponding locking features (not shown), e.g. identical ramp
features. An engagement of the locking features 29 of the adjusting member 9 with the locking
features of the body 10 results in rotationally locking the adjusting member 9 relative to the
body 10.

[0116] The assembly of the drug delivery device 1 according to the third embodiment is similar
to the assembly described with respect to the first embodiment. In the first state of the drive
mechanism 2, the piston rod 3 is arranged at a not well-defined distance away from the bung 7
due to mechanical tolerances. Then the external member 17 engages with the adjusting
member 9 and causes the adjusting member 9 to rotate relative to the body 10, thereby the
piston rod 3 is forced to be moved concurrently rotational and axial in the distal direction 4
relative to the body 10.

[0117] As soon as the bearing 8 of the piston rod 3 contacts the bung 7, an axial load is
generated by the piston rod 3 which will cause the adjusting member 9 to move into abutment
with the body 10. This will cause the adjusting member 9 to alternately climb up and then drop
down the ramp features of the body 10 as it is rotated. This is also the reason for the small
amount of axial play allowed between the adjusting member 9 and the body 10 by the fixing
feature 12 being engaged to the body 10. The external member 17 continues to rotate until the
torque required to rotate the adjusting member 9 has reached a predetermined level indicating
that the desired compressive load has been applied to the bung 7.

[0118] If a torque cell and an encoder are used, at this point the external member 17 will rotate
to the nearest position at which the locking features 29 of the adjusting member 9 are fully
interlocked with the locking features of the body 10. When the external member 17 is removed,
the locking features 29 prevent any further rotation of the adjusting member 9 relative to the
body 10. If a clutch is used instead, then the external member 17 is simply withdrawn once the
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clutch begins to slip, the axial load in the piston rod 3 will then force the adjusting member 9 to
rotate slightly until the locking features 29 of the adjusting member 9 are fully engaged with the
locking features of the body 10.

[0119] The size of the locking features 29 determines the angular resolution and hence the
accuracy that is achievable with this embodiment.

[0120] The rotation preventing member 21 may additionally be used to provide an extra
securing against a rotation of the adjusting member 9 and to provide for a smooth outer
surface of the drug delivery device 1. The number of teeth 18 of the controlling feature 16 of
the adjusting member 9 is related to the number of locking features 29 in such a way that the
rotation preventing member 21 will always align correctly to the controlling feature 16 when the
locking features 29 of the adjusting member 9 are fully interlocked with the locking features of
the body 10. In this embodiment, the rotation preventing member 21 can additionally comprise
a feature which prevents the adjusting member 9 from moving axially relative to the body 10 in
the second state of the drive mechanism 2 by removing the axial play between the adjusting
member 9 and to the body 10.

[0121] Figure 9 shows the drive mechanism 2 according to a fourth embodiment. The first
contact surface 25 of the adjusting member 9 is engaged to the second contact surface 27 of
the body 10 by an adhesive 30 in the second state of the drive mechanism 2. Each of the first
and the second contact surface 25, 27 is flat and arranged perpendicular to the longitudinal
axis 26 of the drive mechanism 2. This results in the advantage of allowing a high resolution in
the angular position of the adjusting member 9 relative to the body 10 which translates to a
precise axial load on the bung 7.

[0122] Once the first contact surface 25 of the adjusting member 9 and the second contact
surface 27 of the body 10 abut each other, they may be coupled by the adhesive 30.
Additionally or alternatively, the adhesive 30 may be activated using ultraviolet light,
ultrasonically or by using radio frequency energy.

[0123] The first and the second contact surface 25, 27 are designed to form a strong
engagement without allowing excess adhesive to escape into other parts of the drive
mechanism 2.

[0124] In this embodiment, the rotation prevention member 21 is not required to prevent a
rotation of the adjusting member 9 relative to the body 10. Nevertheless, the rotation
preventing member 21 may be used to provide additional rotation preventing security and to
provide a smooth outer surface of the drug delivery device 1.

[0125] Figure 10 shows the drive mechanism 2 according to a fifth embodiment.

[0126] In Figure 10, the adjusting member 9 is welded to the body 10. Accordingly, in the
second state of the drive mechanism 2, due to the welded engagement of the adjusting
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member 9 and the body 10, a rotation of the adjusting member 9 relative to the body 10 is
prevented. During the assembly of the drug delivery device 1, the external member 17
engages the adjusting member 9 and rotates the adjusting member 9 until the torque required
to rotate the external member 17 reaches a predetermined amount. Then, a laser beam 31 is
directed to the first and the second contact surface 25, 27 of the adjusting member 9 and the
body 10 with the external member 17 still engaged to the adjusting member 9. The laser beam
31 welds the first and the second contact surface 25, 27 together. Once the welded connection
between the first and the second contact surface 25, 27 is cooled the external member 17 can
be removed.

[0127] This embodiment also allows for flat contact surfaces 25, 27 of the adjusting member 9
and the body 10 resulting in allowing a high resolution in the angular position of the adjusting
member 9 relative to the body 10 which translate to a precise axial load on the bung 7.

[0128] Again, a rotation preventing member 21 is optional, providing the advantage of an
additional rotation preventing security and a smooth outer surface of the drug delivery device
1.

[0129] Figure 11 shows the drug delivery device 1 according to a sixth embodiment. According
to this embodiment, the rotation preventing member 21 is used to prevent a rotation of the
adjusting member 9 relative to the body 10 in the second state of the drive mechanism 2. In
the sixth embodiment, the rotation preventing member 21 comprises a metal staple.

[0130] The assembly process of the drug delivery device 1 according to the sixth embodiment
is similar to the assembly process discussed with respect to the first embodiment. It differs
from the assembly process of the first embodiment only in that the rotation preventing member
21 is engaged to the adjusting member 9 while the external member 17 is still engaged with
the controlling feature 16, as shown in Figure 11.

[0131] Figures 12 and 13 show the drug delivery device 1 wherein the rotation preventing
member 21 is engaged with the adjusting member 9. The rotation preventing member 21 is
pierced through the body 10 and the adjusting member 9 thereby preventing a further
movement of the adjusting member 9 relative to the body 10.

[0132] A variation of shape of the rotation preventing member 21 is possible. Figures 11 and
12 show the rotation preventing member 21 comprising a metal staple comprising two prongs
31. The staple may alternatively comprise one, three or more prongs 31. The outer surface of
the rotation preventing member 21 sits flush with the housing 11 in the second state of the
drive mechanism 2, as shown in Figure 13. Alternatively, the outer surface of the rotation
preventing member 21 may be recessed inwards. In an alternate embodiment of the rotation
preventing member 21, the rotation preventing member 21 may comprise a flap of metal (not
shown) which can be folded over to cover up the opening 20 in the housing 11 once the
external member 17 is removed.
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[0133] In this embodiment the first and the second contact surfaces 25, 27 of the adjusting
member 9 and respectively of the body 10 are flat, providing the advantages of a high
resolution and a precise axial load on the bung 7. The rotation preventing member 21 as
shown in Figure 1 is optional in this embodiment and may additionally provide for extra locking
security and a smooth outer surface of the drug delivery device 1.

[0134] Figure 14 shows the drive mechanism 2 according to a seventh embodiment. In the
seventh embodiment, a sleeve member 32 is engaged to the adjusting member 9 in the
second state of the drive mechanism 2. The sleeve member 32 may comprise a lead screw
sleeve. The sleeve member 32 comprises a first locking member 33 at its distal end. Further,
the adjusting member 9 comprises a corresponding second locking member 34. In the second
state of the drive mechanism 2, the first locking member 33 of the sleeve member 32 is
engaged to the second locking member 34 of the adjusting member 9.

[0135] The first locking member 33 of the sleeve member 32 comprises a projection, e.g. a
clicker arm. The second locking member 34 of the adjusting member 9 comprises teeth
arranged at an inner surface of the adjusting member 9, e.g. ratchet teeth. The first and the
second locking member 33, 34 are configured such that they permit a rotation of the sleeve
member 32 in a first rotational direction and prevent a rotation of the sleeve member 32 in the
second rotational direction relative to the adjusting member 9 when engaged to each other.

[0136] An engagement of the first and the second locking member 33, 34 may result in an
uneven torque profile when the adjusting member 9 is rotated relative to the sleeve member
32 and the body 10. This makes it difficult to accurately determine when the contact between
the bearing 8 and the bung 7 is achieved. To avoid this, the adjusting member 9 may be
rotated before the second locking member of the adjusting member 9 is engaged with the first
locking member of the sleeve member 32.

[0137] Accordingly, the sleeve member 32 is positioned in a proximal position in a distance to
the adjusting member 9 in the first state of the drive mechanism 2, as shown in Figure 15. The
adjusting member 9 is then engaged with the external member 17 rotating the adjusting
member 9 and thereby moving the piston rod 3 in the distal direction 4. When the bearing 8
contacts the bung 7, the axial load generated in the piston rod 3 will cause the adjusting
member 9 to move into contact with the body 10. The external member 17 continues to rotate
until the torque has reached the predetermined level indicating that the desired compressive
load has been applied to the bung 7. The adjusting member 9 can now be locked in its position
relative to the body 10 using any of the techniques described with respect to the first to sixth
embodiments.

[0138] In the next assembly step, the sleeve member 32 is moved axially in a distal direction 4
such that the first locking member 33 of the sleeve member 32 engages with the second

locking member 34 of the adjusting member 9 as shown in Figure 16.

[0139] If the sleeve member 32 is not present in the first state, an assembly tool may be
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configured to prevent a purely rotational movement of the piston rod 3 relative to the body 10
when the adjusting member 9 is rotated.

[0140] The drive mechanism 2 according to a seventh embodiment further comprises a dial
screw 41. During dispense, the dial screw 41 moves helically and the sleeve member 32
moves rotationally. The sleeve member 32 is rotationally constrained to the piston rod 3. The
piston rod 3 is threadedly engaged to the adjusting member 9. Rotating the sleeve member 32
therefore causes the piston rod 3 to travel helically during dispense.

[0141] Figure 17 shows the drive mechanism 2 when an alternative assembly tool (not shown)
is used. The alternative assembly tool drives the piston rod 3 axially in the distal direction 4,
resulting in a rotation of the adjusting member 9 relative to the piston rod 3 and, thus, relative
to the body 10. The use of the alternative assembly tool can be combined with any of the first
to seventh embodiments of the drive mechanism 2.

[0142] Figures 18 to 20 show the assembly process of the drug delivery device 1 according to
an eighth embodiment.

[0143] In the eighth embodiment, the adjusting member 9 is enabled to rotate freely relative to
the body 10 when a load is applied by the piston rod 3 on the adjusting member 9. The
adjusting members 9 according to the second and the third embodiment are self locking, i.e.
the adjusting members 9 according to the second and the third embodiment are prevented
from rotating relative to the body 10 when a load is applied by the piston rod 3 on the adjusting
member 9. Further, the adjusting members 9 according to the first, the fourth, the fifth, the
sixth and the seventh embodiment may be configured either to be enabled to rotate freely
relative to the body 10 when a load is applied by the piston rod 3 on the adjusting member 9 or
may be configured to be prevented from rotating relative to the body 10 when a load is applied
by the piston rod 3 on the adjusting member 9.

[0144] Figure 18 shows the drug delivery device 1 according to the eighth embodiment in a
first stage of the assembly process. The body 10, the piston rod 3, the adjusting member 9 and
the sleeve member 32 are assembled together and form a sub-assembly. Moreover, a last
dose member and a drive member may also be assembled to the sub-assembly. The piston
rod 3 is threadedly engaged with the adjusting member 9. In the first stage, the piston rod 3 is
positioned such that the piston rod 3 makes contact with the bung 7 of the cartridge 6 in a later
assembly stage.

[0145] The sub-assembly is then arranged inside the housing 11 which is engaged with the
cartridge holder 5 containing the cartridge 6 with the bung 7.

[0146] The adjusting member 9 is configured such that it is enabled to rotate relative to the
body 10 even if the piston rod 3 applies a load onto the adjusting member 9 in the proximal
direction 24.
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[0147] Figure 19 shows a second stage of the assembly process of the drug delivery device 1
according to the eighth embodiment. The sub-assembly is moved axially in the distal direction
4 until the bearing 8 of the piston rod 3 abuts the bung 7.

[0148] Thereby, the third stage of the assembly process is initiated. Figure 20 shows the drug
delivery device 1 in the third stage of the assembly process.

[0149] In the third stage of the assembly process, a further movement of the piston rod 3 in
the distal direction 4 is prevented by the abutment of the piston rod 3 and the bung 7. The
drive member causes the piston rod 3 to rotate, i.e. the drive member is fixed in rotation
relative to the body 10 and is being pushed in axially in the distal direction 4. Further, the drive
member is threaded to the piston rod 3, so it causes the piston rod 3 to rotate. Further, the
rotation of the piston rod 3 causes the adjusting member 9 to rotate relative to the body 10.

[0150] In the first to seventh embodiments, the adjusting member 9 may be configured to self-
lock when an axial load is applied to the adjusting member 9 by the piston rod 3. However, in
the eighth embodiment, the adjusting member 9 is required to rotate when a load is applied to
the piston rod 3, therefore it is not possible to rely on friction against the body 10 to lock the
adjusting member 9. The locking techniques discussed above which do not rely on friction
between the adjusting member 9 and the body 10 may also be applied to the eighth
embodiment, e.g. locking by adhesive or by welding.

[0151] Figure 21 shows a cross-sectional perspective view of the body 10 according to a ninth
embodiment. Figure 22 shows a perspective view of the adjusting member 9 according to the
ninth embodiment. The ninth embodiment differs from the eighth embodiment only in respect
to the fixing of the adjusting member 9 in the last step of the assembly process.

[0152] The body 10 comprises a first engagement feature 35 arranged at its inner surface.
The first engagement feature 35 comprises a locking arm. The first engagement feature 35
comprises teeth. The first engagement feature 35 of the body 10 is not engaged with the
adjusting member 9 in the first state of the drive mechanism 2.

[0153] Moreover, the adjusting member 9 comprises second engagement feature 36. The
second engagement feature 36 comprises teeth arranged at the periphery of the adjusting
member 9.

[0154] Figures 23 and 24 show the drug delivery device 1 according to the ninth embodiment
in the first state of the drive mechanism 2.

[0155] In the ninth embodiment, the body 10 is configured such that the body 10 can be
rotated relative to the housing 11.

[0156] After the adjustment of the axial position of the piston rod 3 has been completed, the
body 10 is rotated relative to the housing 11. The body 10 has a non-circular outer diameter
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37. The housing 11 has a non-circular inner surface 38 comprising a ramp member 39.
Thereby, due to the rotation of the body 10 relative to the housing 11, the first engagement
feature 35 of the body 10 is forced inwards by the ramp member 39 of the housing 11. In the
second state of the drive mechanism 2, the first engagement feature 35 of the body 10
engages with the second engagement feature 36 of the adjusting member 9.

[0157] When the first and the second engagement feature 35, 36 are engaged with each other
a further rotation of the adjusting member 9 relative to the body 10 is prevented. The adjusting
member 9 must rest in one of a number of discrete positions defined by the meshing of the
teeth on the adjusting member 9 with the teeth on the first engagement feature 35 for the first
and the second engagement feature 35, 36 to engage with each other. Accordingly, there is a
maximum accuracy that can be achieved by this method, defined by the number of teeth.

[0158] Figures 25 and 26 show the drug delivery device 1 according to the ninth embodiment
in the second state of the drive mechanism 2.

[0159] Figure 27 shows the adjusting member 9 according to a tenth embodiment in a
perspective view.

[0160] Figure 28 shows the drug delivery device 1 according to the tenth embodiment in the
second state of the drive mechanism 2.

[0161] In the tenth embodiment, the second engagement feature 36 comprises a fragile
surface 40 that is configured to be crushed when the first engagement feature 35 of the body
10 engages with the second engagement feature 36. The fragile surface 40 is formed by thin
rings that are arranged around the circumference of the adjusting member 9. When the first
engagement feature 35 of the body 10 is forced inwards by the ramp member 39 of the
housing 11, the first engagement feature 35 crushes the fragile surface 40 and locks the
adjusting member 9 in its rotational position relative to the body 10. This allows the adjusting
member 9 to be positioned at any rotary position not limited by the need for the first
engagement feature 35 to engage with corresponding teeth on the adjusting member 9.

[0162] According to an eleventh embodiment, the amount of adjustment in the axial position of
the piston rod 3 is determined by a measurement of the positions of the bearing 8 and the
bung 7. The sub-assembly is fully assembled as described with respect to the eighth
embodiment and the position of the bearing 8 is measured relative to a stop face on the body
10. The cartridge 6 is assembled into the housing 11 and the position of the bung 7 is
measured relative to the stop face. A preload force can be applied to the bung 7 at this stage if
desired.

[0163] With the positions of the bung 7 and the bearing 8 known, the adjusting member 9 can
be rotated through a known angle to eliminate the gap between the bung 7 and the bearing 8.
A benefit of this concept is that it does not rely on measuring a very small torque to accurately
position the piston rod 3. Another benefit is that it may also be possible to rotate the adjusting
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member 9 by inserting an alternative embodiment of the external member 17 axially into the
body 10, rather than via an external member 17 inserted from the side. This would slightly
simplify the assembly process by allowing all assembly head movements to be aligned with the

longitudinal axis 26 of the drive mechanism 2.

[0164] After the assembly is completed, the adjusting member 9 is locked in its position using

one of the first to tenth embodiment described above.
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Patentkrav

1. Legemiddeladministrationsanordning (1), der omfatter en
drivmekanisme (2) og et legeme (10), hvor drivmekanismen (2)
har en fgrste tilstand til klargering og en anden tilstand,
hvor drivmekanismen er klar til udfegrelse af en
dosisindstilling og en dosisdispenseringsoperation, og
omfatter en stempelstang (3), der er konfigureret til at blive
bevaeget 1 en distal retning (4), nar drivmekanismen (2)
mangvreres, 0g en justeringsdel (9),

hvor justeringsdelen (9) kan rotere i forhold til legemet (10)
pa laegemiddeladministrationsanordningen (1) i den fogrste

tilstand af drivmekanismen (2) og forhindres 1 at rotere 1

forhold til legemet (10) 1 den anden tilstand af
drivmekanismen (2), og hvor justeringsdelen (9) er
konfigureret til at justere en aksial position af

stempelstangen (3) 1 den fgrste tilstand af drivmekanismen
(2),

hvor stempelstangen (3) er konfigureret til at blive bevaget i
den distale retning

- nar drivmekanismen (2) mangvreres 1 dens fgrste tilstand,
eller

- nar en ekstern del (17), der er i indgreb med
justeringsdelen (9) 1 den fegrste tilstand af drivmekanismen,
roterer Justeringsdelen (9) til derved udfgrelse af en
primingsoperation,

der er kendetegnet ved, at stempelstangen (3) kan bevages i
forhold til justeringsdelen i den anden tilstand af

drivmekanismen (2).

2. Legemiddeladministrationsanordning 1ifglge krav 1, hvor
drivmekanismen (2) vyderligere omfatter mindst ét traek fra
gruppen, der bestar af:

a) Jjusteringsdelen (9) er konfigureret til at begraense en
bevegelse af stempelstangen (3) 1 den anden tilstand af
drivmekanismen (2), og

b) Justeringsdelen (9) er konfigureret til at Dbegraense en

bevegelse af stempelstangen (3) 1 den anden tilstand af
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drivmekanismen (2), saledes at stempelstangen (3) kun har
mulighed for at udfere en samtidig, aksial og rotationel

bevegelse i1 forhold til Jjusteringsdelen (9).

3. Legemiddeladministrationsanordning ifglge et af
ovennavnte krav,

hvor Jjusteringsdelen (9) er konfigureret, saledes at en
rotation af en ekstern del (17) omdannes til en rotation af

justeringsdelen (9).

4. Legemiddeladministrationsanordning ifelge et af
ovennavnte krav,

der omfatter en rotationsforhindrende del (21),

hvor den rotationsforhindrende del (21) er konfigureret til at
ga 1 indgreb med Jjusteringsdelen (9) i den anden tilstand af
drivmekanismen (2) til derved forhindring af en rotation af

justeringsdelen (9) i forhold til legemet (10).

5. Legemiddeladministrationsanordning ifelge et af
ovennavnte krav,

hvor justeringsdelen (9) omfatter en fgrste kontaktflade (25),
og

hvor den fgrste kontaktflade (25) 1 den anden tilstand af
drivmekanismen (2) stgder mod legemet (10) til derved
forhindring af, at Jjusteringsdelen (9) roterer i forhold til

legemet (10).

6. Legemiddeladministrationsanordning ifelge krav b5,

hvor den ferste kontaktflade (25) er konfigureret, saledes at
et friktionsindgreb mellem den fgrste kontaktflade (25) og
legemet (10) forhindrer, at Jjusteringsdelen (9) roterer i
forhold til legemet (10) 1 den anden tilstand af
drivmekanismen (2), eller

hvor den fgrste kontaktflade (25) omfatter lasetraek (29), der
er konfigureret til at ga i1 indgreb med legemet (10), nar den
ferste kontaktflade (25) steder mod legemet (10) i den anden
tilstand af drivmekanismen (2) til derved forhindring af, at

justeringsdelen (9) roterer i forhold til legemet (10).
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7. Legemiddeladministrationsanordning ifglge et af kravene 5
eller 6,

hvor der 1 den anden tilstand af drivmekanismen (2) udgves en
kraft 1 en proksimal retning (24) pa Jjusteringsdelen (9),
hvorved den fgrste kontaktflade (25) bringes i1 tilstedning med
legemet (10).

8. Legemiddeladministrationsanordning ifelge et af
ovennavnte krav,

hvor et klabemiddel (30) forhindrer, at justeringsdelen (9)
roterer 1 forhold til legemet (10) i1 den anden tilstand af
drivmekanismen (2), eller

hvor Jjusteringsdelen (9) er svejset til legemet (10) 1 den

anden tilstand af drivmekanismen (2).

9. Legemiddeladministrationsanordning ifelge et af
ovennavnte krav,

hvor justeringsdelen (9) omfatter et fikseringstrak (12), og
hvor fikseringstrakket (12) enten er konfigureret til at ga i
indgreb med legemet (10) pa
legemiddeladministrationsanordningen (1), saledes at
justeringsdelen (9) kun kan bevaeges 1 en aksial retning 1
forhold til legemet (10) 1 en 1lille forudbestemt afstand,
eller er konfigureret til at ga i indgreb med legemet (10) pa
legemiddeladministrationsanordningen (1), saledes at
justeringsdelen (9) forhindres 1 at bevaege sig 1 en aksial

retning 1 forhold til legemet (10).

10. Legemiddeladministrationsanordning (1) ifglge et hvilket
som helst af ovennavnte krav, hvor drivmekanismen (2) er

mindst delvist i1 indgreb inde i legemet (10).

11. Legemiddeladministrationsanordning (1) ifelge krav 10,

hvor legemet (10) omfatter et fegrste indgrebstraek (35), der er
konfigureret til at ga i1 indgreb med justeringsdelen (9) i den
anden tilstand af drivmekanismen (2) til derved forhindring af

en rotation af Jjusteringsdelen (9) i forhold til legemet (10)



10

15

20

25

30

35

DK/EP 2968777 T3

i den anden tilstand af drivmekanismen (2).

12. Legemiddeladministrationsanordning (1) ifglge krav 11,
hvor justeringsdelen (9) omfatter et andet indgrebstrak (36),
og

hvor det fgrste indgrebstrak (35) pa legemet (10) er
konfigureret til at ga 1 indgreb med det andet indgrebstrak
(36) pa justeringsdelen (9) i den anden tilstand af

drivmekanismen (2).

13. Legemiddeladministrationsanordning (1) ifglge krav 12,
hvor det andet indgrebstrak (36) omfatter en skgr overflade
(40), der er konfigureret til at blive knust, nar det fgrste
indgrebstrak (35) pa legemet (10) gar i1 indgreb med det andet
indgrebstrak (36).

14. Lagemiddeladministrationsanordning (1) ifelge et af
kravene 11 til 13,

hvor lezgemiddeladministrationsanordningen (1) omfatter et hus
(11),

hvor legemet (10) er anbragt inde i huset (11),

hvor legemet (10) har en fgrste og en anden rotationsposition
i forhold til huset (11), og

hvor det feorste indgrebstrak (35) pa legemet (10) er i indgreb
med Jjusteringsdelen (9), nar legemet (10) er 1 dets anden

rotationsposition.

15. Fremgangsmade til samling af drivmekanismen (2) pa
legemiddeladministrationsanordningen 1ifglge et af ovennavnte
krav,

som omfatter trinene:

- tilvejebringelse af drivmekanismen (2) i dens fgrste
tilstand til klarggring, hvor stempelstangen (3) bevages 1 en
distal retning (4),

- nar drivmekanismen (2) mangvreres 1 dens fgrste tilstand,
eller

- nar en ekstern del, der er 1 indgreb med Jjusteringsdelen

(9), roterer justeringsdelen (9)
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til derved udfgrelse af en primingsoperation,

- rotering af justeringsdelen (9) i forhold til legemet (3) pa
legemiddeladministrationsanordningen (1) til derved Jjustering
af den aksiale position af stempelstangen (3) og

- rotationslasning af Jjusteringsdelen (9) til legemet (3),

saledes at Justeringsdelen (9) forhindres 1 at »zrotere 1
forhold til legemet (10) til derved overfgrsel af
drivmekanismen (2) til dens anden tilstand, hvor
drivmekanismen (2) er klar til udfegrelse af en

dosisindstilling og en dosisdispenseringsoperation,
der er kendetegnet ved, at stempelstangen (3) bevaeges 1
forhold til Justeringsdelen (9) 1 den anden tilstand af

drivmekanismen (2).

16. Fremgangsmade ifglge krav 15, der omfatter mindst ét trak
fra gruppen, der bestar af:

a) justeringsdelen (9) begranser en bevagelse af
stempelstangen (3) 1 den anden tilstand af drivmekanismen (2),
og

b) justeringsdelen (9) begranser en bevagelse af
stempelstangen (3) 1 den anden tilstand af drivmekanismen (2),
saledes at stempelstangen (3) kun har mulighed for udfgrelse
af en samtidig, aksial og rotationel bevagelse i forhold til

justeringsdelen (9).
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