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(57) Abrégée/Abstract:

An assembly of a drug delivery device with a longitudinal axis (L) i1s given, comprising a body (1) with a proximal end (2) and a distal
end (3). The drug delivery device further comprises a drive assembly and a first button member (4). The drive assembly Is at least
partially arranged within the body (1) and Is adapted to facilitate dispense of a medicinal product. The first button member (4) acts
on the drive assembly to prepare the drug delivery device for dispensing the medicinal product. The first button member (4) Is
adapted to be detachable from the body (1) after the preparation of the drug delivery device is completed.
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(57) Abstract: An assembly of a drug delivery
device with a longitudinal axis (L) 1s given,
comprising a body (1) with a proximal end (2)
and a distal end (3). The drug delivery device
further comprises a drive assembly and a first
button member (4). The drive assembly is at
least partially arranged within the body (1) and
1s adapted to facilitate dispense of a medicinal
product. The first button member (4) acts on
the drive assembly to prepare the drug delivery
device for dispensing the medicinal product.
The first button member (4) 1s adapted to be
detachable from the body (1) atter the prepara-
tion of the drug delivery device 1s completed.
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Description

An assembly of a drug delivery device

The present invention relates to an assembly of a drug delivery device.

Drug delivery devices are generally known for the administration of a medicinal product,
such as for example heparin, insulin or human growth hormones. The medicinal product

may be self administered by a patient.

Before administering the first dose of the medicinal product, the drug delivery device
and the assembly of such device, respectively, must be prepared correctly. A patient,
who Is unfamiliar with such preparation, may fail or incorrectly prepare the device before
dispensing and administering the first dose. Further, as the drug delivery device may be
used on an irregular basis, a patient may forget or become confused about whether or

not the drug delivery device has already been prepared.

It IS an object to the present disclosure to provide an assembly of a drug delivery device,
which helps to ensure that a user correctly prepares the drug delivery device and so
improves the accuracy of the first dispensed dose of a medicinal product making the

administration of a medicinal product safer and more effective.

Independent claims 1 and 4 meet this requirement. Aspects and several embodiments

are subject to the dependent claims.

The term "assembly of a drug delivery device" corresponds to the term drug delivery

device.

The term "medicinal product” or "drug”, 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
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DNA, a RNA, an enzyme, an antibody, 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 rhreumatoid 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 Iin 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 exedin-3 or exedin-4 or an

analogue or derivative of exedin-3 or exedin-4.

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.

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-palmitoy!
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.
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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.

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 [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)295, IsoAsp28] Exendin-4(1-39),

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

des Pro36 [Met(O)14 Trp(0O2)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

H-(Lys)o-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)o-NH2,
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H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro3o, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)o-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)o-des Pro36 [Met(O)14, Asp28] Exendin-4(1-39)-Lys6-NH2,

des Met(O)14 Asp28 Pro3o, 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)b-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,
H-(Lys)o-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)o6-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

Exedin-4 derivative.

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,
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Menotropin), Somatropine (Somatropin), Desmopressin, Terlipressin, Gonadorelin,

Triptorelin, Leuprorelin, Buserelin, Nafarelin, Goserelin.

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.

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 CaZ2+, or an ammonium ion
N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of each other mean: hydrogen,
an optionally substituted C1-Co-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
INn "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.

Pharmaceutically acceptable solvates are for example hydrates.

An assembly of a drug delivery device with a longitudinal axis according to the invention
may comprise a body with a proximal end and a distal end. The assembly further may
comprise a drive assembly being at least partially arranged within the body. The drive
assembly Is adapted to facilitate dispense of a medicinal product. The assembly may
additionally comprise a first button member which acts on the drive assembly to prepare
the drug delivery device for dispensing the medicinal product. The first button member
IS adapted to be detachable from the body after the preparation of the drug delivery

device Is completed.

The drug delivery device is a device of any shape, for example the device might be

compact or pen-shaped. The device may deliver a single dose or multiple doses of a
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medicinal product. The dose can be pre-set, pre-defined or selectable. The drug
delivery device can be disposable or reusable. Furthermore, the said drug delivery
device may comprise a needle or may be needle-free. An attached needle can be fixed

or replaceable.

The body may be an exterior structure, as for example a main body portion or an outer
shell of the assembly of the drug delivery device, or an interior structure. The body may
be designed to enable the safe, correct and comfortable handling of the assembly of the
drug delivery device and/or any of its mechanism. It may be designed to house, protect
or guide components of the drug delivery device. The body may additionally engage
with any of the inner components of the assembly of the drug delivery device, as for
example the drive assembly, a drive mechanism, a cartridge, a plunger, a piston rod or
lead screw. The body may be a single or a multipart component. The body may be of a
tubular or non-tubular shape. The body may serve to house a cartridge from which a
number of doses of a medicinal product may be dispensed. The body may comprise a

cartridge holder.

The body helps to limit the exposure of internal components to contaminants, such as
liquid, dirt or dust. The cartridge holder may serve to house the cartridge which might be
replaceable or non-replaceable. A number of doses of a medicinal product may be

dispensed from a cartridge.

The term facilitating dispense of a medicinal product implies any procedure undertaken
on the drug delivery device, resulting in a delivery of the medicinal product, including,

but not limited thereto, setting up a dose of a medicinal product and dispensing the dose.

A drive assembly may be arranged substantially within the body to facilitate dispense of
a medicinal product. The drive assembly may comprise one or more different parts,
which are partially arranged within the body and partially outside the body. Preferably,
parts of the drive assembly, which are arranged outside the body, are arranged outside
the proximal end of the body. Different mechanical parts of the drive assembly may act
upon each other to facilitate dispense of the medicinal product. In this respect, the drive
assembly may be adapted to set up a dose of the medicinal product to be delivered and

to dispense this dose in a subsequent step.
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The drive assembly may comprise at least one moving portion or one drive sleeve. The
term moving portion may be an element which is restricted to an axial and/or rotational
and/or helical movement within the body for driving the piston rod. The term drive
sleeve implies an element which may be arranged between the button and the piston
rod. The term drive sleeve may additionally imply an element comprising a helically
shaped surface, that surface being in operative connection with, for instance, the body,
the piston rod, a lead screw or any other part of the drive assembly. In an embodiment,
the drive sleeve may comprise a helically shaped surface which engages a piston rod.
In yet another embodiment, the drive sleeve may comprise a helically shaped surface
that engages a lead screw nut which may be rigidly fixed to the body of the drug

delivery device or integrated into the body.

The drive assembly may comprise a piston rod, arranged at least partly within the body
and axially displaceable towards the distal end of the body. The piston rod may
comprise some teeth which act upon other parts of the drive assembly, thereby allowing
displacement of the piston rod towards the distal end. The piston rod may additionally
comprise a thread form or helical guide track which causes it to perform a twist
movement in order to be displaced towards the distal end. Accordingly, the drive
assembly may comprise an element which is rotated or screwed to axially move

towards the distal end.

The piston rod is a part of the assembly of the drug delivery device adapted to operate
at least partially within the body. The piston rod may be designed to translate axial
movements from a drive sleeve to a piston. The piston rod may be flexible or not. It may
be, but is not limited thereto, a simple rod, a lead-screw, a rack and pinion system, a
worm gear system. The piston rod may have a circular or non-circular cross-section. It
may be a single or multipart component. It may comprise one or more sets of
longitudinal spaced ribs and/or indentations or the like. The piston rod may push a bung
of the cartridge along the inside wall of the cartridge during drug delivery, thereby

delivering the drug.

The first button member may be adapted to axially displace the piston rod of the drive

assembly with respect to the body to prepare the drug delivery device.
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In this respect, the pre-ready state implies a state of the assembly of the drug delivery
device, in which the drug delivery device is unprepared for facilitating dispense of a
medicinal product. In other words, the drug delivery device has still to be prepared for
dispensing a medicinal product. During preparation the assembly of the drug delivery
device for facilitating dispense of the medicinal product and particularly facilitating the
deliberate and desired dispense of a medicinal product, the assembly of the drug
delivery device Is in the transient state. The transient state chronologically follows the
pre-ready state and is chronologically ahead the ready state. The ready state may

directly follow the transient state.

The term “prepare” implies any operation upon the drug delivery device which prepares
the drug delivery device for later dispense of a desired amount of medicinal product.
This may include, but is not restricted thereto, priming the drug delivery device including
compensating for any backlashes and tolerances of mechanical parts of the drive
assembly and the drug delivery device, closing a gap between the bung and the drive
assembly, mixing powder with a fluid to generate the medicinal product and/or expelling

a priming portion of the medicinal product or air.

Priming the drug delivery device may imply that the parts of the driving mechanism are
moved to their predetermined position with respect to the other parts to dispense the
predetermined dose of the medicinal product. The priming makes the assembly of the
drug delivery device ready for use. Priming the drug delivery device is useful for the
dose accuracy and for flushing a needle which might be fitted to an assembled cartridge.
Therefore, it is useful to draw the attention of the user to the need to prime the drug
delivery device and to force the user to prime the drug delivery device through a
recognizably different action before dose setting and dose dispensing actions are

enabled.

The assembly of the drug delivery device or parts of it may be disposable or reusable.
When the drug delivery device is assembled or parts of the drug delivery device, e.g.
the cartridge, are exchanged, the parts of the driving mechanism may be not positioned
in a predetermined position with respect to the cartridge or the body of the drug delivery

device. If the parts are positioned in the predetermined position, this ensures that a
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predetermined dose Is delivered when the drug delivery device Is used the first time
after assembling. After assembly there may be an internal gap between parts of the
drug delivery device which have to contact each other to ensure the delivery of the
correct dose of medicament. The gap may be located between parts of the drive
assembly or between a part of the drive assembly and e.g. the cartridge. The gap Is a

consequence of tolerances associated with all the assembled parts.

The axial displacement of the piston rod may imply a movement of the piston rod in

parallel to the longitudinal axis.

In this respect, a rotational movement may imply a rotation of a part of the assembly of

the drug delivery device around the longitudinal axis right-angled to the longitudinal axis.

The distal end of the body Is an end of the body which Is closest to the dispensing end

of the drug delivery device.

The proximal end of the body is the end of the body which is furthest away from the

dispensing end of the drug delivery device.

The first button member is a member of the assembly which might be located at the
proximal end of the body. The first button member may be a button. The user operates
the first button member to prepare the drug delivery device during the pre-ready state.
The first button member may be moveable relative to the body of the assembly of the
drug delivery device. The operation of the first button member by the user may include,
but is not limited thereto, a twist operation, a rotation of the first button member, a
movement of the first button member parallel to the longitudinal axis of the drug delivery

device, pushing or pulling of the first button member.

The first button member may be adapted to be irreversibly detachable from the body, In
particular after the preparation of the drug delivery device is completed. The term
“Irreversibly detachable”™ may imply a feature of the assembly of the drug delivery device
which contributes to preventing an attachment of the first button member to the body
after the preparation of the drug delivery device is completed. The term “irreversibly

detachable” may additionally imply a blocking feature which basically blocks the first
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button member from attaching to the assembly of the drug delivery device after the first

button member is detached from the body of the assembly of the drug delivery device.

The assembly may comprise a second button member which acts on the drive
assembly to dispense the medicinal product. The second button member Is inaccessible

as long as the preparation of the drug delivery device is uncompleted.

The second button member may be adapted to axially displace the piston rod of the

drive assembly with respect to the body to dispense the medicinal producit.

The term “uncompleted preparation” implies that the drug delivery device is Iin the pre-
ready or transient state, in which the drug delivery device respectively the assembly of
such a device Is before the first use for dispensing for example a predetermined dose of
the medicinal product. If the drug delivery device Is In the pre-ready state, the user has
to prepare the device before the user is enabled to set and dispense the predetermined
dose of the medicinal product. The preparation renders the drug delivery device and

respectively the assembly of the drug delivery device ready for use.

According to another aspect of the invention an assembly of a drug delivery device with
a longitudinal axis may comprise a body with a proximal end and a distal end. The
assembly may further comprise a drive assembly being at least partially arranged within
the body. The drive assembly Is adapted to facilitate dispense of a medicinal product.
The assembly may additionally comprise a first button member which acts on the drive
assembly to prepare the drug delivery device for dispensing the medicinal product. The
assembly may further comprise a second button member which acts on the drive
assembly to dispense the medicinal product. The second button member is inaccessible

as long as the preparation of the drug delivery device is uncompleted.

The second button member is a member of the assembly of the drug delivery which
might be located at the proximal end of the body. The second button member may be a
button. The user operates the second button member to dispense the medicinal product.
The second button member may be adapted to axially displace the piston rod with
respect to the body to dispense the medicinal product in the ready state. The second

button member may be moveable relative to the body of the assembly of the drug
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delivery device. The operation of the second button member by the user may include,
but Is not limited thereto, a twist operation, a rotation of the second button member, a
movement of the second button member parallel to the longitudinal axis of the drug

delivery device, pushing or pulling of the second button member.

The second button member is inaccessible as long as the assembly Is In its pre-ready
or fransient state, 1.e. as long as the preparation of the drug delivery device Is
uncompleted. The second button member can be rendered inaccessible by for example
at least partially encasing it by the first button member as long as the preparation of the
drug delivery device is uncompleted. The term “inaccessible” may additionally imply that
the second button member is non-functional when the assembly of the drug delivery
device is In the pre-ready or transient state. This may be realized by operationally
decoupling the second button member from the drive sleeve and/or the operation of the
piston rod while the assembly of the drug delivery device is in the pre-ready or transient
state. Furthermore, the first button member may be become non-functional when the
assembly of the drug delivery device is in the ready state. This may be realized by
operationally decoupling the first button member from the drive sleeve and/or the
operation of the piston rod while the assembly of the drug delivery device is In the ready

state.

The first button member may be adapted to be actuated in a predetermined movement
o prepare the drug delivery device. The term “predetermined movement” may imply a
movement of the first button member required to prepare the drug delivery device. The
preparation may occur while moving the first button member according to the
predetermined movement. The preparation may additionally be triggered after
completing the predetermined movement of the first button member. The predetermined
movement may comprise some helical movements or some axial and/or some twisting
movements and/or some rotational movements of the first button member with respect
to the body. After completing the preparation of the drug delivery device by moving the
first button member according to the predetermined movement of the first button
member, the first button member is detachable from the body of the assembly of the
drug delivery device. The assembly of the drug delivery device may additionally
comprise a detent feature to prevent re-attachment of the first button member after it

has been detached. By this, a dispensing of a predetermined dose is essentially
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prevented as long as the preparation of the drug delivery device is uncompleted, i.e. as

long as the assembly of the drug delivery device Is In the pre-ready or transient state.

The body respectively the first button member of the assembly of the drug delivery
device may additionally comprise at least one lug. The first button member or the body,
respectively, may comprise at least one guiding track in which the at least one lug Is
guided. The guiding track predetermines the movement of the first button member with

respect to the body to prepare the drug delivery device.

The lug may be an element that for example couples the first button member to the
body of the assembly of the drug delivery device In the pre-ready state. The lug may be,
but is not limited thereto, a projection or a rising on the first button member or on the
body. The lug may be created while manufacturing the first button member or

respectively the body.

The guiding track is a complementary element to the lug. The guiding track may be a
first guiding recess being operable to at least partially encase the lug for example if the
drug delivery device is in the pre-ready or transient state. The guiding track is adapted
to guide the first button member with respect to the body according to the
predetermined movement. The guiding track may be, but is not limited thereto, an
elongate boring Iin the first button member or respectively the body and/or a recess
and/or a channel within the first button member or respectively the body. The guiding
track may comprise a helical shape, a lock, an edge, a recess, a projection, a channel,
or a combination thereof. The guiding track may comprise a perpendicular portion by
which the lug Is encased in particular in the pre-ready state and in particular in the
beginning of the transient state. The perpendicular portion may run perpendicular to the
longitudinal axis. The perpendicular portion is applicable to prevent an unintentional
axial movement of the first button member for example towards the distal end of the
assembly of the drug aelivery device. The guiding track may additionally comprise an
oblique portion in which the lug Is guided during the transient state. The oblique portion
may run obliquely with respect to the longitudinal axis to enable an axial movement of
the first button member while rotating it. The oblique portion directly follows up the
perpendicular portion of the guiding track. The first button member and/or the body may

additionally comprise at least one removing track which is adapted to encase the lug



10

15

20

29

30

CA 02774604 2012-03-19

WO 2011/039213 PCT/EP2010/064404
13

after the preparation of the drug delivery device. The at least one removing track may
run in parallel to the longitudinal axis. The removing track may run at the inner surface
of the first button member and/or at the perimeter of the body. Each removing track may
be associated with a particular obliqgue portion and may be separated from the
associated oblique portion of the guiding track by a detent. If the lug Is arranged at an
end of the oblique portion of the guiding track, wherein that end is remote from the
perpendicular portion, the lug may get over the detent by for example pulling or pushing
the first button member In axial direction. Afterwards, the lug is guided in the removing
track to facilitate a detachment of the first button member from the body of the assembly
of the drug delivery device. The detent represents a resistance against movement
during preparation of the drug delivery device and represents a blocking mechanism or
detent feature for preventing or at least hindering a re-attachment of the first button

member to the body after the first button member has been detached from the body.

The drive assembly of the assembly of the drug delivery device may comprise a piston
rod which is at least partially arranged within the body. The piston rod may be axially or
twistably displaceable with respect to the body. The drive assembly may additionally
comprise a drive sleeve which Is arranged within the body. The drive sleeve may be
axially or rotationally or twistably displaceable with respect to the body and may be
coupled to the piston rod. The drive sleeve may be further coupled to the first button
member to prepare the drug delivery device. Alternatively the drive sleeve may be fixed
to the second button member and the second button member may be coupled to the
first button member to prepare the drug delivery device. In the pre-ready state the
second button member may be Iin a dose-set position, in which the second button
member Is moveable towards the distal end of the body without a previous setting

movement in a proximal direction.

The drive sleeve is a part of the assembly of the drug delivery device that might be
electronically or mechanically driven to expel a medicinal product from the drug delivery
device. The drive sleeve may be operationally coupled with the first button member. The
drive sleeve may be rotatable and/or twistable. The movement of the drive sleeve Is
determined by the movement of the first button member during preparation of the drug

delivery device.
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The body and/or the first button member may comprise at least one indicator for

indicating the predetermined movement of the first button member with respect to the
body.

The at least one indicator may imply a signal for attracting the attention of a user of the
drug delivery device. The at least one indicator could for example be arrows or other

symbols and might be located on the body, drive sleeve and/or the first button member.
The at least one indicator indicates the predetermined movement, for example indicates
the required helical movement and/or rotation and/or axial movement direction with

respect to the body required to prepare the drug delivery device.

The assembly of the drug delivery device may be adapted to prevent an actuation of the
first button member after the preparation the drug delivery device has been completed

and the drug delivery device is in the ready state.

The assembly of the drug delivery device may be adapted to prevent the actuation of
the first button member in a reverse predetermined movement after the preparation the
drug delivery device has been completed and the drug delivery device is in the ready

state.

The term “prevention of an actuation of the first button member” may imply a detent
feature for basically preventing for example rotational and/or axial movements of the
first button member with respect to the body. Due to tolerances of the assembled parts
of the assembly of the drug delivery device an actuation of the first button member at
least a small distance Is of course always possible. The term covers additionally an
actuation of the first button member within the scope of these tolerances as long as no
further preparation is executed. This contributes to preventing a further preparation
operation of the drug delivery device. The term may additionally imply a detent feature
to basically prevent for example rotational and/or axial movements with respect to the
body according to the reverse predetermined movement after the preparation of the
drug delivery device has been completed. Alternatively, the prevention of the actuation
of the first button member may additionally comprise a decoupling of the first button
member from the body, second button member or drive assembly of example the drive

sleeve after the drug delivery device has been prepared. The decoupling may imply
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unblocked movements of the first button member without any operationally coupling to
the body, second button member or drive assembly of the assembly of the drug delivery

device after it has been prepared and Is in the ready state.

The term "actuating the second button member” implies movements of the second
button member to dispense the medicinal product as for example rotational and/or axial
movements. The second button member Is operable to be actuated after the first button
member has been detached from the body of the assembly of the drug delivery device.
This may imply additionally a detent feature which basically prevents the actuation of

the second button member until the drug delivery device has been prepared.

In the following, the disclosure is described In further detall with reference to the

drawings, wherein

FIG. 1 shows a longitudinal section view for a drug delivery device,

FIG. 2 shows a side view of the drug delivery device with the first and second

button member, and

FIG. 3ato 3¢ show schematical illustrations of an actuation of the first button member.

Some preferred embodiments of the assembly of a drug delivery device according to
the present disclosure will now be discussed with reference to FIG. 1, 2 and 3a to 3c.

ldentical reference numerals denote identical or comparable components.

FIG. 1 depicts an assembly of a pen-type drug delivery device in a longitudinal section

VIEW.

The assembly of the drug delivery device comprises a longitudinal axis L and a body 1
with a proximal end 2 and a distal end 3. A needle unit may be located at the distal end
3 of the body 1. Through a needle unit (not shown), a fluid medicinal product may be

dispensed out of an assembled cartridge, which is not explicitly shown.
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The assembly of a drug delivery device comprises additionally a cartridge holder, inside
which a medicament cartridge is contained. The distal end 3 of the body 1 may serve as
the cartridge holder. The body 1 comprises a drive sleeve 11 with a piston rod 6. The
piston rod 6 comprises a bearing pad 13 which is for example adapted to be in contact
with a bung of the cartridge. The drive sleeve 11 and the piston rod © with the bearing
pad 13 represent a drive assembly of the assembly of the drug delivery device for

facilitating to dispensing a medicinal product.

The assembly of the drug delivery device further comprises a first button member 4
which Is located at the proximal end 2 of the body 1. The first button member 4 Is for
example a button and Iis adapted to prepare, for example prime, the drug delivery
device. The first button member Is further adapted to be detachable, in particular
irreversibly detachable, from the body 1 after the drug delivery device has been
prepared. The prepared drug delivery device corresponds to the ready state of the
assembly of the drug delivery device. An uncompleted prepared drug delivery device
corresponds to the pre-ready or transient state of the assembly of the drug delivery

device.

The assembly of the drug delivery device may additionally comprise a second button
member 5 as depicted in FIG. 1. The second button member 5 is located at the proximal
end 2 of the body 1 and Is for example a button. The second button member 5 Is
adapted to axially displace the piston rod 6 and the bearing pad 13 of the drive
assembly with respect to the body 1 for dispensing a single dose or multiple doses of for

example a fluid medicinal producit.

The second button member 5 is inaccessible as long as the preparation of the drug
delivery device is uncompleted. As shown in FIG. 1 the second button member 5 is fully
encased by the first button member 4 to render it inaccessible as long as the first button
member 4 is attached to the assembly of the drug delivery device. Alternatively, the
second button member 5 Is partially encased by the first button member 4. Other
embodiments of the assembly of the drug delivery device to render the second button
member 5 inaccessible as long as the preparation of the drug delivery device is

uncompleted are additionally permissible.
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The drive sleeve 11 is arranged within the body 1 and may be axially displaceable with
respect to the body 1. Alternatively or additionally, the drive sleeve 11 is rotatable or
twistable. In addition, the drive sleeve 11 is coupled to the piston rod 6 and thereby to

the bearing pad 13.

The drive sleeve 11 of the assembly of the drug delivery device may additionally
comprise a moving and a fixed portion (not shown) which are both in operative
connection to each other. The moving portion is operationally coupled to the piston road
0.

The first button member 4 may be adapted to be actuated in a predetermined
movement to prepare the drug delivery device. The predetermined movement
comprises some rotational and/or axial movements, wherein the rotational and axial
movements can be combined to helical movement. This can be a pulling or pushing of
the first button member 4 in combination with rotational movements. Additionally,
twisting movements may be permissible in the predetermined movement. In this respect,
the assembly of the drug delivery device is operable to basically prevent alternative
movements of the first button member 4 to the predetermined movement. Alternatively,
the assembly of the drug delivery device is operable to allow all kinds of possible
movements of the first button member 4 but only prepare the drug delivery device if the
first button member 4 Is actuated In the predetermined movement. In this respect, the
first button member 4 is only detachable after the predetermined movement is
completed otherwise it stays attached to the assembly of the drug delivery device
wherein the completed predetermined movement represents a completed preparation of

the drug delivery device.

After completing the preparation of the drug delivery device the first button member 4
may be irreversibly detachable from the body 1. As indicated in FIG. 1 after detaching

the first button member 4 the second button member 5 Is accessible.

The second button member 5 Is adapted to axially displace the piston rod 6 with respect
o the body 1 to dispense a single dose or multiple doses of the medicinal product after

the drug delivery device has been prepared.
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FIG. 2 shows a proximal end 2 of an assembly of a drug delivery device in a side view

In a lower and upper illustration.

The assembly of the drug delivery device comprises a longitudinal axis L and a body 1
with a proximal end 2 and a distal end (not shown). A needle unit may be located at the
distal end of the body 1. Through the needle unit, a medicinal product may be

dispensed out of an assembled cartridge, which is not explicitly shown.

The assembly of the drug delivery device comprises additionally a cartridge holder,
Inside which the cartridge is contained. The distal end of the body 1 may serve as the
cartridge holder. The body 1 comprises a drive sleeve with a piston rod (not shown).
The piston rod comprises a piston which is for example adapted to be in contact with a
bung of the cartridge. The drive sleeve 11 and the piston rod 6 with the bearing pad 13
represent a drive assembly of the assembly of the drug delivery device for facilitating to

dispensing a medicinal product.

The assembly of the drug delivery device further comprises a first button member 4
which Is located at the proximal end 2 of the body 1 (see lower illustration). The first
button member 4 is for example a button and is adapted to prepare, for example prime,
the drug delivery device. The first button member 4 is further adapted to be detachable,
In particular irreversibly detachable, from the body 1 after the drug delivery device has

been prepared.

The assembly of the drug delivery device may additionally comprise a second button
member 5 as depicted in the upper illustration of FIG. 2. The second button member 5
IS located at the proximal end 2 of the body 1 and is for example a button. The second
button member 5 is adapted to axially displace the piston rod of the drive assembly with
respect to the body 1 for dispensing a single dose or multiple doses of for example a

fluid medicinal product.

The second button member 5 is inaccessible as long as the preparation of the drug
delivery device is uncompleted. As shown in the lower illustration in FIG. 2, the second
button member 5 Is fully encased by the first button member 4 to render it inaccessible

as long as the first button member 4 is attached to the drug delivery device.
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Alternatively, the second button member 5 is partially encased by the first button
member 4. Additionally, other embodiments of the drug delivery device to render the
second button member 5 inaccessible as long as the preparation of the drug delivery

device is uncompleted are permissible.

In another embodiment the assembly of the drug delivery device comprises the first and
second button member 4, 5 wherein the second button member 5 is rendered
Inaccessible as long as the preparation of the drug delivery device is uncompleted, for
example by at least partially encasing it by the first button member 4. In this respect, the
first button member 4 may stay attached to the assembly of the drug delivery device
after the drug delivery device has been prepared, wherein a further actuation of the first
button member and/or the drive assembly and/or a movement, in particular an axial

movement, of the piston rod is basically blocked.

The first button member 4 may be adapted to be actuated in a predetermined

movement to prepare the drug delivery device as described according to FIG. 1.

As lllustrated in the upper illustration of FIG. 2 the body 1 of the assembly of the drug
delivery device comprises two lugs 7. The first button member 4 of the assembly of the
drug delivery device additionally comprises two guiding tracks 8. The assembly of the
drug delivery device may comprise less or more than two lugs 7 and less or more than
two guiding tracks 8. The number of lugs 7 basically corresponds to the number of

guiding tracks 8.

The assembly of the drug delivery device may additionally comprise more or less than
two lugs 7 and more or less than two guiding tracks 8 wherein the shape of different
guiding track 8 may correspond to each other to allow the predetermined movement of
the first button member 4. At least one lug 7 may be located on the first button member
4 and at least one lug 7 may be located on the body 1. In addition, at least one guiding
track 8 may be located on the first button member 4 and at least one guiding track 8
may be located on the body 1. The number of guiding tracks 8 basically corresponds to

the number of lugs 7.
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A shape of the guiding track 8 along an internal surface of the first button member 4
predetermines required movements of the first button member 4 to prepare the drug
delivery device. As illustrated in FIG. 2 the shape of the guiding track 8 along the
iInternal surface of the body 1 comprises some rotational and axial movements of the
first button member 4 with respect to the body 1. Alternatively, the shape of the guiding
track 8 along the internal surface of the first button member 4 may additionally
predetermine either some rotational or some axial movements of itself with respect to

the body 1 to prepare the drug delivery device.

As shown In the lower illustration of FIG. 2, the first button member 4 comprises
Indicators 14. The indicators 14 indicate the required movement of the first button
member 4 with respect to the body 1 according to the predetermined movement to
prepare the drug delivery device. The assembly of the drug delivery device may
comprise just one indicator 14. In addition, the body 1 may have at least one indicator
14,

FIG. 3a to 3c illustrate an embodiment in which the first button member 4 directly acts

on the second button member 5 to prepare the drug delivery device.

FIG. 3a shows the proximal end 2 of the assembly of the drug delivery device which is
In the pre-ready state. The first button member 4 fully engages the second button
member 5. The second button member 5 may be In a dose-set position. In the dose-set
position, the second button member 5 iIs moveable towards the distal end (not shown),
but not moveable in a proximal direction. In the dose-set position, the second button
member 5 Is operable to act on the piston rod 6 to prepare or respectively dispense a
single dose or multiple doses of for example a fluid medicinal product. In particular, a
setting movement does not have to be performed. Rather, a dispensing movement may

be commenced immediately from the dose-set position.

As Illustrated in FIG. 3a the first button member 4 comprises two guiding tracks 8 In
which the lugs 7 are guided in. The shape of the guiding tracks 8 along an internal

surface of the first button member 4 predetermines required movements of the first
button member 4 to prepare the drug delivery device. Each guiding track 8 comprises a

perpendicular portion 18 which encases one of the lugs 7 in particular during the pre-
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ready state of the drug delivery device. The perpendicular portion 18 runs perpendicular
to the longitudinal axis L of the assembly of the drug delivery device. The perpendicular
portion 18 Is applicable to prevent an unintentional axial movement of the first button

member towards the distal end 3 of the assembly of the drug delivery device.

Each guiding track 8 additionally comprises an oblique portion 19 which directly follows
upon the perpendicular portion 18. The oblique portion 19 guides the particular lug 7 In
particular during the transient state of the drug delivery device. The oblique portion 19
runs obliquely with respect to the longitudinal axis L to enable an axial movement of the
first button member while rotating it. The angle may be 45 ° with respect to the
longitudinal axis L. The oblique portion 19 comprises an end that is remote from the

perpendicular portion 18.

The first button member 4 may additionally comprise a removing track 20 for each lug 7.
Each removing track 20 may run in parallel to the longitudinal axis L. The removing
track 20 may guide the particular lug 7 during an end of the transient state. Each
oblique portion 19 of the guiding track 8 may be separated from the associated
removing track 20 by a detent 21. If the particular lug 7 reaches the end of the oblique
portion 19 of the guiding track 8, the particular lug 7 has to get over the particular detent
21 to be guided by the particular removing track 20. The detent 21 represents a
resistance against axial movement, in particular pulling, the first button member 4 in the

proximal direction.

Furthermore, the first button member 4 comprises multiple indicators 14, e.g. arrows. A
first set of indicators 14 indicates a first required rotational movement of the first button
member 4 in the indicated rotational direction. Afterwards, a second set of indicators 14
iIndicates a second required axial movement of the first button member 4 in the proximal
direction. Both movements may be required to prepare the drug delivery device and to

make the second button member 5 accessible.

FIG. 3b shows the assembly of the drug delivery device in the transient state. That
means the first button member 4 is still or already rotated in the required rotational
direction indicated by the first set of indicators 14. But the first button member 4 is still

attached to the body 1 of the assembly of the drug delivery device, thereby keeping the
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second button member 5 still iInaccessible. As illustrated in FIG. 3b the first button

member 4 directly acts on and contacts the second button member 5 while rotating the

first button member 4, thereby urging the second button member 5 to be moved in axial

direction towards the distal end (not explicitly shown). This results in a corresponding

movement of the piston rod 6 and the bearing pad 13 to prepare the drug delivery

device.

FIG. 3¢ shows the assembly of the drug delivery device In the ready-state. That is to
say, the required movements according to the first and second set of indicators 14 were
completed and the first button member 4 was detached from the body 1 of the assembly
of the drug delivery device. A re-attachment of the first button member 4 is prevented or
at least hindered by the detents 21 (not shown in FIG. 3c). The detents 21 represent a
blocking mechanism or detent feature to prevent or to at least hinder a re-attachment of
the first button member 4 to the body 1 when re-attaching the first button member 4 to
the body 1 and moving the first button member 4 towards the distal end 3 of the first

button member 4 has been detached from the body 1.

After the first button member 4 has been detached, the second button member 5 Is no
longer in the dose-set position and Is accessible by a user. The drug delivery device IS
now prepared, that means the user may set the second button member 5 in its dose-set

position again and dispense a single dose or multiple doses of for example a fluid

medicinal product.

Such a first button member 4 may be used with a multiplicity of drug delivery devices

without changing the drive mechanism of the particular drug delivery device.

The present examples and embodiments are to be considered as illustrative and not
restrictive, and the invention is not to be limited to the details given herein, but may be

modified within the scope and equivalence of the appended claims.
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Claims

O 1. Anassembly of a drug delivery device with a longitudinal axis (L), comprising:
- a body (1) comprising a proximal end (2) and a distal end (3),
- a drive assembly being at least partially arranged within the body (1) and being
adapted to facilitate dispense of a medicinal product,
- a first button member (4) acting on the drive assembly to prepare the drug delivery
10 device for subsequently dispensing the medicinal product and being adapted to be

detachable from the body (1) after the preparation of the drug delivery device is
completed.

2. The assembly according to claim 1, wherein the first button member (4) 1s adapted

15 to be irreversibly detachable from the body.( 1) after the preparation of the drug
delivery device is completed.

3. The assembly according to claim 1 or 2, comprising a second button member (5)
acting on the drive assembly to dispense the medicinal product, wherein the
20 second button member (5) is inaccessible as long as the preparation of the drug
delivery device is uncompleted.

4. An assembly of a drug delivery device with a longitudinal axis (L), comprising:
- a body (1) comprising a proximal end (2) and a distal end (3),
25 - a drive assembly being at least partially arranged within the body (1) and being
adapted to facilitate dispense of a medicina! product,
- a first button member (4) acting on the drive assembly to prepare the drug delivery
device for subsequently dispensing the medicinal product,
- a second button member (5) acting on the drive assembly to dispense the
30 medicinal product, wherein the second button member (9) is non-functional due to
the first button member (4) as long as the preparation of the drug delivery device is
uncompleted.
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5. The assembly according to claim 3 or 4, wherein the first button member (4)
encases the second button member (5) at least partially to render it inaccessible

as long as the preparation of the drug delivery device is uncompleted.

9 6. The assembly according to any of the previous claims. wherein the first button

member (4) is adapted to be actuated in a predetermined movement to prepare
the drug delivery device.

/. The assembly according to any of the previous claims, wherein the body (1)
10 comprises at least one lug (7) and the first button member (4) comprises at least

one guiding track (8) in which the at least one lug (7) is guided, predetermining the
movement of the first button member (4) with respect to the body (1).

8. The assembly according to any of the previous claims, wherein the first button
15 member (4) comprises at least one lug (7) and the body (1) comprises at least one
guiding track (8) in which the at least one lug (7) is guided, predetermining the
movement of the first button member (4) with respect to the body (1).

9. The assembly according to claim 7 or 8, in which the at least one guiding track (8)
20 comprises a perpendicular portion (18) and a oblique portion (19), wherein the

the longitudinal axis (L) and the oblique portion (19) runs obliquely with respect to
the longitudinal axis (L), wherein the oblique portion (19) directly follows up the
25 perpendicular portion (18).

10. The assembly according to on of claims 7 to 9, in which the body (1) and/or the
first button member (4) comprises at least one removing track (20) which is
applicable to guide the at least one lug (7) wherein each removing track (20) is

30 associated with one oblique portion (19) and is separated from the associated
oblique portion (19) by a detent (21).

11. The assembly according to any of the previous claims, in which the drive assembly
comprises a piston rod, being at least partially arranged within the body (1) and

2 AMENDED SHEET 28/07/2011
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being axially displaceable with respect to the body (1), and a drive sleeve (1 1)
which is
- arranged within the body (1), and
- axially displaceable with respect to the body (1), and
5 - coupled to the piston rod (6), and
- coupled to the first button member (4) to prepare the drug delivery device.

12.  The assembly according to any of claims 6 to 11, wherein the predetermined
movement comprises some rotational movement of the first button member (4)
10 with respect to the body (1).

13. The assembly according to any of claims 6 to 12, wherein the predetermined

movement comprises some axial displacement of the first button member (4) with

respect to the body (1).
15
14. The assembly according to any of claims 6'to 13, with the body (1) and/or the first
button member (4) comprising at least one indicator (14) for indicating the
predetermined movement of the first button member (4) with respect to the body
(1).
20

15. The assembly according to any of claims 4 to 14, adapted to prevent an actuation
of the first button member (4) after the preparation the drug delivery device has
been completed.

25 16. The assembly according to any of claims 4 to 15, adapted to prevent the actuation

of the first button member (4) in a reverse predetermined movement after the

preparation the drug delivery device has been completed.

17.  The assembly according to any of the previous claims, wherein a predetermined

30 dose of a fluid medicinal product is dispensed by actuating the second button
member (5).
3 CA 02774604 2012-03-19 AMENDED SHEET 28/07/2011
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