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Description

Assembly for a drug delivery device and drug delivery device

This disclosure relates to an assembly for a drug delivery device and to a drug delivery

device.

In a drug delivery device, often, a bung within a reservoir containing a plurality of doses

of a drug is displaced by a piston rod. Thereby, a dose of the drug is expelled from the

reservoir.

A drug delivery device is described in documents WO 2008/058666 A 1 and

WO 2008/058668 A , for example.

It is an object of the present disclosure to provide an assembly for an improved drug

delivery device, e.g. a drug delivery device having increased user safety.

This object may, inter alia, be achieved by the subject matter of the independent claim.

Advantageous embodiments and refinements are the subject matter of the dependent

claims. However, further advantageous concepts may be disclosed herein besides the

ones which are currently claimed.

One aspect relates to an assembly for a drug delivery device. The assembly may

comprise a blocking element. The assembly may further comprise a piston rod. The

piston rod may have an interaction feature, which may, for example, prevent movement

of the piston rod counter an advancing direction in which the piston rod is moved during

dose delivery. The interaction feature may be adapted and arranged to mechanically

cooperate with the blocking element. For delivering a dose of a drug, preferably a fixed

dose of the drug, the piston rod may be arranged and configured to be moved from an

initial position to an end position with respect to the blocking element. The interaction

feature may be provided along the path between the initial position and the end

position. An operating noise may be provided to the user when the interaction feature



mechanically cooperates with the blocking element while moving the piston rod from the

initial position to the end position for dose delivery. The operating noise may be so loud

such that the user can perceive the noise. The operating noise may comprise a tactile

component. The operating noise may be rather unwanted as it could be misinterpreted

by the user as an intended signal for completion of the delivery operation although it

signals only the mechanical cooperation of two or more components of the device

during the delivery operation. In particular, the operating noise may be provided before

the piston rod is positioned in the end position with respect to the blocking element, i.e.

before the dose delivery operation is completed. The interaction feature may be

adapted for homogenizing the operating noise. In this way, the operating noise may be

prevented from being interpreted by the user as signalling the end of the dose delivery

operation.

As the operating noise is provided before the dose delivery operation is completed, a

user could misinterpret the operating noise as signalling the end of the delivery

operation. The operating noise may be generated, for example, before a dose button of

the device, the movement of which is transferred to the piston rod, has reached its end

position. If the user misinterpreted the operating noise as signalling the end of the dose

delivery operation, the user would likely immediately stop to move the piston rod further

towards the end position and, thus, not the complete dose of the drug but only a part of

the dose would delivered to the user. This could have fatal consequences for the user.

The interaction feature may be adapted and arranged to prevent that the user stops

moving the piston rod towards the end position before the dose delivery operation is

completed. In particular, the interaction feature may mechanically cooperate with the

blocking element in a way such that the operating noise is minimized, i.e. such that the

user does not misinterpret the operating noise as signalling the end of the dose delivery

operation. Alternatively or additionally, the interaction feature may mechanically

cooperate with the blocking element in a way such that the user may realize multiple

operating noise signals during a dose delivery operation of the piston rod. Multiple

operating signals which are generated throughout the movement of the piston rod

render the operating noise or operating noise less significant. Accordingly, the user will



not associate the signals or noises with the end of the dose delivery operation. In this

way, the user may perform the delivery operation completely, in particular without

interrupting the delivery operation due to an operating noise of high significance during

the delivery operation which is mistaken as signalling the end of the delivery operation

before this operation has actually been completed. In particular, the user will therefore

more reliably move the piston rod with respect to the blocking element until the piston

rod has reached its end position with respect to the blocking element. Underdosing may

be prevented in this way. This may facilitate provision of a drug delivery device with

increased user safety.

The proposed assembly is particularly advantageous for fixed dose devices, e.g.

devices with pre-set, non user variable, preferably equal doses. In fixed dose devices

the piston rod has to travel a specific distance for delivering the fixed dose. This

distance is pre-set. Accordingly, so as compared to variable dose devices where the

travel distance of the piston rod corresponds to the size of the dose which was

previously set by the user, the noises generated during dose delivery may be tuned

more easily so as to render a single noise event less significant for a user.

A further aspect relates to a drug delivery device. The drug delivery device may

comprise the previously described assembly. Accordingly, features which are described

herein above and below for the assembly may also apply for the device and vice versa.

The device may further comprise a housing. The device may further comprise a

reservoir. The reservoir may hold at least one, preferably a plurality of doses of the

drug. The at least one blocking element may be integrally formed with or may be

connected to the housing. The blocking element may be secured against axial and

rotational movement with respect to the housing.

The interaction feature may be configured such that the operating noise created by

mechanical cooperation of the interaction feature and the blocking element does not

cause the user to interrupt the dose delivery operation before it has been completed. In

particular, the operating noise or operating noise may be homogenized, e.g. the



significance which a single noise event has on the user perception may be reduced by

way of the proposed assembly. The proposed assembly is particularly advantageous for

modifying an assembly in which a single operating noise is necessarily generated in

each case, for example because the operation of the assembly necessarily involves an

operating noise, like the noise which is generated by engagement of a detent. The

proposed assembly reduces the significance of the necessary operating noise to the

user. This may be achieved, for example by providing elements which generate a

plurality of noises, which renders the single noise event less significant, or by reducing

the strength of the operating noise, e.g. reducing the noise. In this way, a user-friendly

and safe drug delivery device may be provided.

According to a preferred embodiment, an assembly for a drug delivery device is

provided, the assembly comprising a blocking element and a piston rod having an

interaction feature which is adapted and arranged to mechanically cooperate with the

blocking element. For delivering a dose of a drug, the piston rod is arranged and

configured to be moved from an initial position to an end position with respect to the

blocking element, wherein the interaction feature is provided along the path between the

initial position and the end position. An operating noise is provided to the user when the

interaction feature mechanically cooperates with the blocking element while moving the

piston rod from the initial position to the end position for dose delivery, wherein the

interaction feature is adapted for homogenizing the operating noise so as to prevent the

operating noise from being interpreted by the user as signalling the end of the dose

delivery operation.

According to a preferred embodiment, a drug delivery device is provided comprising the

previously described assembly, wherein the device comprises a housing and a reservoir

holding a plurality of doses of the drug, wherein the at least one blocking element is

integrally formed with or is connected to the housing, and wherein the blocking element

is secured against axial and rotational movement with respect to the housing.

Of course, features described above in connection with different aspects and

embodiments may be combined with each other and with features described below.



Further features and refinements become apparent from the following description of the

exemplary embodiments in connection with the accompanying figures.

Figure 1 schematically shows a perspective side view of a drug delivery device,

Figure 2 schematically shows a sectional side view of the drug delivery device of Figure

1,

Figure 3 schematically shows a sectional side view of a part of the drug delivery device

of Figure 1,

Figure 4 schematically shows a sectional side view of a part of the drug delivery device

of Figure 1 according to a further embodiment,

Figure 5 schematically shows a sectional side view of a part of a drug delivery device

known from the prior art.

Like elements, elements of the same kind and identically acting elements may be

provided with the same reference numerals in the figures.

In Figure 1 a drug delivery device 1 shown. The drug delivery device 1 comprises a

housing 2 . The drug delivery device 1 and/or a component thereof have a distal end and

a proximal end. The distal end is indicated by arrow 12 . The proximal end is indicated

by arrow 13 . The term "distal end" designates that end of the drug delivery device 1 or a

component thereof which is or is to be arranged closest to a dispensing end of the drug

delivery device 1. The term "proximal end" designates that end of the system 1 or a

component thereof which is or is to be arranged furthest away from the dispensing end

of the system 1. The distal end and the proximal end are spaced apart from one another

in the direction of an axis. The axis may be the longitudinal axis of the drug delivery

device 1 or elements thereof.



The drug delivery device 1 comprises a reservoir 3 . The reservoir 3 is retained within a

reservoir holder 4 . The reservoir holder 4 stabilizes the position of the reservoir 3

mechanically. The reservoir holder 4, in particular the proximal end of the reservoir

holder 4, is connectable, e.g. by a threaded engagement, to the housing 2 of the drug

delivery device 1. Alternatively, the reservoir 3 may be directly connected to the housing

2 (see, for example, Figure 1) . In this case, the reservoir holder 4 may be redundant.

The reservoir 3 contains a drug 14, preferably a plurality of doses of the drug 14. The

drug 14 may be a liquid drug. The term "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

DNA, a RNA, an enzyme, an antihousing or a fragment thereof, a hormone or an

oligonucleotide, or a mixture of the above-mentioned pharmaceutically active

compound,

wherein in a further embodiment the pharmaceutically active compound is useful for the

treatment and/or prophylaxis of diabetes mellitus or complications associated with

diabetes mellitus such as diabetic retinopathy, thromboembolism disorders such as

deep vein or pulmonary thromboembolism, acute coronary syndrome (ACS), angina,

myocardial infarction, cancer, macular degeneration, inflammation, hay fever,

atherosclerosis and/or rheumatoid arthritis,

wherein in a further embodiment the pharmaceutically active compound comprises at

least one peptide for the treatment and/or prophylaxis of diabetes mellitus or

complications associated with diabetes mellitus such as diabetic retinopathy,

wherein in a further embodiment the pharmaceutically active compound comprises at

least one human insulin or a human insulin analogue or derivative, glucagon-like

peptide (GLP-1 ) or an analogue or derivative thereof, or exendin-3 or exendin-4 or an

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



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-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; Β29-Ν-(ω -

carboxyheptadecanoyl)-des(B30) human insulin and B29-N-(u-carboxyheptadecanoyl)

human insulin.

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-Gln-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 Exendin-4(1 -39),

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

des Pro36 [lsoAsp28] Exendin-4(1 -39),

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

des Pro36 [Met(O)14, lsoAsp28] Exendin-4(1 -39),

des Pro36 [Trp(O2)25, Asp28] Exendin-4(1 -39),

des Pro36 [Trp(O2)25, lsoAsp28] Exendin-4(1-39),



des Pro36 [Met(O)14 Trp(O2)25, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14 Trp(O2)25, lsoAsp28] Exendin-4(1 -39); or

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

des Pro36 [lsoAsp28] Exendin-4(1 -39),

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

des Pro36 [Met(O)14, lsoAsp28] Exendin-4(1 -39),

des Pro36 [Trp(O2)25, Asp28] Exendin-4(1 -39),

des Pro36 [Trp(O2)25, lsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)1 4 Trp(O2)25, Asp28] Exendin-4(1 -39),

des Pro36 [Met(O)14 Trp(O2)25, lsoAsp28] 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(O2)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Trp(O2)25] Exendin-4(1 -39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exendin-4(1 -39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exendin-4(1 -39)-NH2,

des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exendin-4(1 -39)-(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(O2)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(O)14, Asp28] Exendin-4(1 -39)-(Lys)6-NH2,

H-Lys6-des Pro36 [Met(O)14, Trp(O2)25, Asp28] Exendin-4(1 -39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14, Trp(O2)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)1 4, Trp(O2)25, Asp28] Exendin-4(1 -39)-

NH2,

des Pro36, Pro37, Pro38 [Met(O)14, Trp(O2)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Trp(O2)25, Asp28] Exendin-4(S1-39)-

(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)1 4, Trp(O2)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.

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.

A polysaccharide is for example a glucosanninoglycane, 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.



Antibodies are globular plasma proteins (-1 50 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

antihousing 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.

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 70-1 10 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 β sheets create a "sandwich" shape, held together by interactions between

conserved cysteines and other charged amino acids.

There are five types of mammalian Ig heavy chain denoted by , δ , ε , γ , and µ. The type

of heavy chain present defines the isotype of antihousing; these chains are found in IgA,

IgD, IgE, IgG, and IgM antibodies, respectively.

Distinct heavy chains differ in size and composition; a and γ contain approximately 450

amino acids and δ approximately 500 amino acids, while µ and ε have approximately

550 amino acids. Each heavy chain has two regions, the constant region (CH) and the

variable region (V H) . 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 γ , a and δ have a constant region composed of three tandem Ig domains, and a

hinge region for added flexibility; heavy chains µ and ε 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.

In mammals, there are two types of immunoglobulin light chain denoted by λ and κ. A

light chain has two successive domains: one constant domain (CL) and one variable

domain (VL). The approximate length of a light chain is 2 11 to 2 17 amino acids. Each

antihousing contains two light chains that are always identical; only one type of light

chain, κ or λ, is present per antihousing in mammals.

Although the general structure of all antibodies is very similar, the unique property of a

given antihousing is determined by the variable (V) regions, as detailed above. More

specifically, variable loops, three each the light (VL) and three on the heavy (VH) chain,

are responsible for binding to the antigen, i.e. for its antigen specificity. These loops are

referred to as the Complementarity Determining Regions (CDRs). Because CDRs from

both VH and VL domains contribute to the antigen-binding site, it is the combination of

the heavy and the light chains, and not either alone, that determines the final antigen

specificity.

An "antihousing fragment" contains at least one antigen binding fragment as defined

above, and exhibits essentially the same function and specificity as the complete

antihousing 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).



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 R 1 to R4 independently of each other mean: hydrogen,

an optionally substituted C 1-C6-alkyl group, an optionally substituted C2-C6-alkenyl

group, an optionally substituted C6-C1 0-aryl group, or an optionally substituted C6-C1 0-

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.

Pharmaceutically acceptable solvates are for example hydrates.

A bung 8 is moveably retained within the reservoir 3 . The bung 8 seals the reservoir 3

proximally. Particularly, the reservoir may be a, e.g. pre-filled, cartridge. Movement of

the bung 8 in the distal direction with respect to the reservoir 3 causes the drug 14 to be

dispensed from the reservoir 3, provided that fluid communication between the distal

end of the reservoir 3 and the environment, e.g. via a needle (not explicitly shown in the

Figures), is established.

A removable cap 16 is releasably retained over the distal end of the reservoir holder 4 .

The drug delivery device 1 may be a pen-type device, in particular a pen-type injector.

The device 1 may be configured for dispensing fixed doses of the drug 14, i.e. doses

which may not be varied by a user. The device 1 can be a re-usable device, which

means that the reservoir 3 can be replaced, in particular during a reset operation, by a

replacement reservoir for dispensing a plurality of doses from the replacement reservoir.

Alternatively, the device 1 may be a disposable device. In this case, the reservoir 3 may

not be replaced. The reservoir may, for example, be non-releasably connected to the

reservoir holder 4 . The drug delivery device 1 may be a multidose device, i.e. a device

configured for setting and dispensing a plurality of doses of the drug 14. The drug

delivery device 1 comprises a drive mechanism. The drive mechanism is used for

setting and dispensing a dose of the drug 14.



The drive mechanism comprises a piston rod 7 . The piston rod 7 has a distal and a

proximal end. The distal end of the piston rod 7 may be the end which is closest to the

distal end 12 of the drug delivery device 1 when the piston rod 7 has been introduced in

the device 1. The proximal end of the piston rod 7 may be the end which is furthest

away from the distal end 12 of the drug delivery device 1 when the piston rod 7 has

been introduced in the device 1. The piston rod 7 extends through the housing 2 of the

device 1. The piston rod 7 is designed to transfer axial movement through the drug

delivery device 1, for example for the purpose of delivering the drug 14. The piston rod

7 is axially displaceable in a dose delivery direction for delivering a dose of the drug 14.

The dose delivery direction may be the distal direction with respect to the housing 2 .

Preferably, the piston rod 7 is prevented from being axially displaced in a dose setting

direction, which is described later on in detail. The dose setting direction may be the

proximal direction with respect to the housing 2 . Preferably, the piston rod 7 is

prevented from being rotated with respect to the housing 2 when setting and when

delivering a dose of the drug 14, for example, by mechanical cooperation with the

housing 2 . The piston rod 7 comprises an outer structure and an inner structure (see

Figure 2) which are described later on in detail. For clarity reasons, the inner structure

of the piston rod 7 is not shown in Figure 1. The devicel comprises a screw nut 33 (see

Figure 2). The screw nut 33 is threadedly engaged with the piston rod 7 . In particular,

the screw nut 33 is screwed to the distal end section of the piston rod 7 . By means of

the screw nut 33, the length of the piston rod 7 can be varied. In this way, the length of

the piston rod 7 can be adjusted such that the piston rod 7 abuts the bung 8 before

setting and dispensing a first dose from the device 1. User-operated priming steps for

bringing the piston rod 7 and the bung 8 in abutment may be made redundant in this

way.

Figure 2 schematically shows a sectional side view of the drug delivery device of Figure

1.

The drive mechanism comprises a drive member 17 . The drive member 17 is arranged

in an interior 7A of the piston rod 7 . The drive member 17 is displaced in the dose



setting direction with respect to the housing 2 for setting the dose of the drug 14. The

drive member 17 is displaced with respect to the piston rod 7 when setting the dose of

the drug 14. The drive member 17 is displaced in the dose delivery direction with

respect to the housing 2 for delivering the dose of the drug 14. When delivering the

dose, movement of the drive member 17 in the distal direction is transferred into

movement of the piston rod 7 in the distal direction with respect to the housing 2 . The

piston rod 7 comprises a set of indentations 32 (see, for example, Figure 5). The

indentations 32 extend longitudinally along an internal surface of the piston rod 7 . The

drive member 17 comprises at least one flexible arm 18 . The indentations 32

mechanically cooperate with the drive member 17, in particular with the flexible arm 18

of the drive member 17 for transferring movement of the drive member 17 in the dose

delivery direction to the piston rod 7 .

The drive mechanism comprises a dose member 5 . The drug delivery device 1

comprises a dose button 6 . The dose button 6 may be integrally formed with the dose

member 5 or may be connected to the dose member 5 . In the latter case the dose

button 6 may be secured to the dose member 5, in particular secured against rotational

movement with respect to the dose member 5 . A user moves the dose member 5 with

respect to the housing 2 for setting a dose of the drug 14. This movement causes the

drive member 17 to be moved proximally with respect to the piston rod 7 . Before setting

a dose of the drug 14, the dose button 6 is arranged in a starting position with respect to

the housing 3 .

The device 1 comprises a blocking element 10 . The blocking element 10 protrudes in

the radial inward direction from the housing 3 . The blocking element 10 may comprise a

pawl arm. The blocking element 10 may be flexible. In particular, the blocking element

10 is flexible in the radial direction with respect to the housing 3 . The blocking element

10 is secured against axial and rotational movement with respect to the housing 2 . The

device 1 may comprise a plurality of blocking elements 10 . Different blocking elements

10 comprise an equal axial position with respect to the main longitudinal axis of the

piston rod 7 . The device 1 comprises an inner sleeve 9 . The inner sleeve 9 may be an

insert sleeve within the housing 2 . Preferably, the inner sleeve 9 is secured against



rotational and translational movement with respect to the housing 2 . The inner sleeve 9

may comprise the blocking element 10 . The blocking element 10 protrudes radially

inwards from the inner sleeve 9 . Alternatively, the blocking element 10 may be part of

the housing 2 or may be secured to the housing 2 . In this case, the inner sleeve 9 may

be redundant.

The piston rod 7 comprises a plurality of interaction features 11. The interaction features

11 extend along an outer surface of the piston rod 7 . Succeeding interaction features 11

comprise an equal axial dimension along the outer surface of the piston rod 7, e.g.

equal lengths as seen along the direction of movement of the piston rod 7 during dose

delivery. This may help enabling provision of a fixed dose drug delivery device 1, for

example.

Figure 3 schematically shows a sectional side view of a part of the drug delivery device

of Figure 1. Figure 4 schematically shows a sectional side view of a part of the drug

delivery device of Figure 1 according to a further embodiment.

The respective interaction feature 11 comprises at least one indentation 3 1 . The

respective interaction feature 11 comprises at least one elevation 30. In other words,

the respective interaction feature 11 comprises at least one, e.g. exactly one, pair

formed by an elevation 30 and an indentation 3 1 . The elevation 30 protrudes from the

outer surface of the piston rod 7 in the radial outward direction. The elevation 30 and

the indentation 3 1 of succeeding interaction features 11 are arranged along the piston

rod 7 in an alternating fashion as it is apparent from Figures 2, 3 and 4 .

The interaction features 11 mechanically cooperate with the blocking element 10 .

Thereby, only one interaction feature 11 mechanically cooperates with the blocking

element 10 during one dose delivery operation, i.e. for delivering a predetermined, thus,

fixed dose of the drug 14. For delivering one dose of the drug, the piston rod 7 is moved

from an initial position with respect to the blocking element 10 to an end position with

respect to the blocking element 10 . The respective interaction feature 11, in particular

exactly one interaction feature 11, is provided along the path between the initial position



and the end position. When the piston rod 7 is moved from the initial position towards

the end position, the respective interaction feature 11 mechanically cooperates with the

blocking element 10 . In particular, the respective interaction feature 11 slides along the

blocking element 10 . Due to mechanical cooperation of the blocking element 10 and the

piston rod 7, in particular the interaction feature 11, backward movement of the piston

rod 7 is prevented when the delivery operation is completed, which is described in detail

on the following pages. In the following, the operation of setting and delivering a dose is

described in detail:

For setting a dose of the drug 14, the dose member 5 is moved from a distal end

position in the proximal direction with respect to the housing 3 to a proximal end

position. Movement of the dose member 5 is transferred to the drive member 17 by

mechanical cooperation of the dose member 5 and the drive member 17, e.g. via a rack

and pinion mechanism. The drive member 17 is moved inside the piston rod 7 in the

proximal direction with respect to the piston rod 7 . Thereby, the flexible arm 18 of the

drive member 17 slides along the indentations 32 arranged along the inner surface of

the piston rod 7 . Movement of the piston rod 7 in the proximal direction during the dose

setting operation is prevented due to mechanical cooperation of the piston rod 7 and the

blocking element 10 . In particular, the blocking element 10 mechanically cooperates

with the respective interaction feature 11, in particular with the elevation 30 of this

interaction feature 11, such that movement of the piston rod 7 in the dose setting

direction is prevented. This is described later on in more detail.

For delivering the set dose, the dose button 6 and, thus, the dose member 5 are moved

in the distal direction. Movement of the dose member 5 is transferred to the drive

member 17 by mechanical cooperation of the dose member 6 and the drive member 17 .

Due to mechanical cooperation of the flexible arm 18 and the inner structure, i.e. the

respective indentation 32, of the piston rod 7 movement of the drive member 17 in the

distal direction is transferred into movement of the piston rod 7 in the distal direction.

Thereby, the piston rod 7 is moved from the initial position with respect to the blocking

element 10 to the end position with respect to the blocking element 10. When the piston

rod 7 is moved in the distal direction, the interaction feature 11 slides along the blocking



member 10 . The blocking member 10 is, at first, brought into mechanical cooperation

with the elevation 30. Thereby, the blocking member 10 is deflected in the radial

outward direction. Then, upon further movement of the piston rod 7 towards the end

position, the blocking member 10 passes from the elevation 30 into the indentation 3 1 of

the interaction feature 11. Mechanical cooperation of the interaction feature 11 and the

blocking member 10 is described in detail in connection with Figures 3 and 4 .

When the blocking member 10 passes from the elevation 30 into the indentation 3 1 , an

operating noise is provided to the user. In particular, when the blocking member 10

passes from the elevation 30 to the indentation 3 1 , the radially outwardly deflected

blocking member 10 relaxes such that the blocking member 10 gets into mechanical

cooperation with the indentation 3 1 . The operating noise is generated when the

blocking member 10 gets into abutment with the indentation 3 1 .

However, when the operating noise is provided, the piston rod 7 is not yet positioned in

the end position. This is due to mechanical tolerances necessary during manufacturing

and assembly of the device 1. The necessary tolerances make it impossible to place the

operating noise exactly at the end of a dose delivery operation. In addition, room for a

back-off movement has to be provided, as described below. For positioning the piston

rod 7 in the end position, i.e. for delivering the complete dose, the dose button 6 must

be moved further in the distal direction beyond the starting position with respect to the

housing 3 . Accordingly, the piston rod 7 is driven further distally with respect to the

blocking member 10 . Thereby, the indentation 3 1 slides along the blocking member 10 .

When the complete dose was dispensed, the dose button 6 is arranged in its most distal

position. A back-off mechanism, e.g. a spring, now pushes the piston rod 7 and, thus,

the bung 8 slightly in the proximal direction such that the piston rod 6 is arranged in the

end position with respect to the blocking member 10 and such that the button 6 is

arranged in the starting position with respect to the housing 3 . When the piston rod 7 is

in the end position, it is arranged at distance from the elevation 30. Due to the back-off

mechanism it is prevented that the piston rod 7 exerts a force onto the bung 8 after

completing the delivery operation, which could lead to droplets, for example.



For more details concerning the operation of the device 1, it is referred to documents

WO 2008/058666 A 1 and WO 2008/058668 A 1 which references a similar device.

As mentioned above, when the interaction feature 11 mechanically cooperates with the

blocking element 10 an operating noise is provided to the user. The operating noise

may be an audible and/or tactile feedback, like a noise and/or a vibration. The operating

noise may be a detent noise, for example. The operating noise is provided to the user

before the dose delivery operation is completed, in particular before the piston rod 7

and, thus, the interaction feature 11, is positioned in the end position with respect to the

blocking element 10 .

The interaction feature 11 may be designed to homogenize the operating noise. In this

way, it may be prevented that the user interprets the operating noise as signalling the

end of the dose delivery operation. In such a case, the user would interrupt the dose

delivery operation. In particular, the user would stop pushing onto the dose button 6 for

moving the piston rod 7 in the dose delivery direction and, thus, into the end position

respect to the blocking element 10, before the complete dose was delivered.

For avoiding that the user interprets the operating noise as signalling the end of the

dose delivery operation, the interaction feature 11 may be designed in a special fashion,

for example as described in the following text:

A) In one embodiment (see Figure 3) the respective interaction feature 11 comprises

exactly one elevation 30 and exactly one indentation 3 1 . The elevation 30 comprises a

first, i.e. distal, section 20A. The elevation 30 comprises a second, i.e. proximal, section

20B. The first section 20A is that section with which the blocking element 10

mechanically cooperates at first when the piston rod 7 is moved from the initial position

towards the end position with respect to the blocking element 10 .

The distal section 20A is oblique with respect to the main longitudinal axis x of the

piston rod 7 . The proximal section 20B is less oblique than the distal section. The outer

surface of the first and second section 20A, 20B is smooth. This may help to



homogenize, e.g. to reduce, the operating noise which is generated when the blocking

element 10 mechanically cooperates with the first and second section 20A, 20B during

the delivery operation. In particular, the outer surface of the elevation 30 is so smooth

that an operating noise is provided only when the blocking element 10 passes from the

elevation 30 into the indentation 3 1 during movement of the piston rod 7 towards the

end position.

During the delivery operation, the piston rod 7 is moved from the initial position to the

end position as described above. Thereby, at first, the distal section 20A is brought into

mechanical cooperation with the blocking element 10. In particular, the distal section

20A slides along the blocking member 10 . Thereby, the blocking member 10 is

deflected in the radial outward direction with respect to the housing 3 . When the piston

rod 7 and, thus, the interaction feature 11 is moved further distally, the blocking element

10 passes over from the distal section 20A to the proximal section 20B. The blocking

element 10 then slides down the proximal section 20B, thereby more and more relaxing

in the radial inward direction with respect to the housing 3, when the piston rod 7 is

further moved distally. Upon further movement of the piston rod 3, the blocking element

10 completely relaxes in the radial outward direction, passing from the second section

20B over into the indentation 10 . When the blocking element 10 relaxes, the operating

noise is provided to the user, as described above. When the piston rod 7 is in the end

position, the blocking element 10 is arranged at a distance from the second section 20B

and the dose delivery operation is completed.

If the user now moved the button 6 proximally, e.g. for setting a further dose or, if the

user unintentionally pulled the button 6, the piston rod 7 can only be slightly moved in

the proximal direction until the blocking element 10 comes into mechanical cooperation

with the second section 20B. In other words, the piston rod 7 can be moved proximally

only for a distance which corresponds to the distance between the blocking element 10

and the second section 20B after the dose delivery operation was completed. When the

blocking element 10 and the second section 20B mechanically cooperate, the piston rod

7 is prevented from being displaceable in the direction opposite to the dose delivery

direction, i.e. the dose setting direction. In other words, the blocking element 10 and the



elevation 30 are arranged to prevent movement of the piston rod 7 in the dose setting

direction.

A height difference between the elevation 30 and the indentation 3 1 may be greater

than 0.1 mm. Preferably, the height difference is smaller than 0.3 mm. Preferably, the

height difference amounts to 0.2 mm. The height difference between the elevation 30

and the indentation 3 1 may be between 0.1 mm and 0.3 mm.

The height difference between the elevation 30 and the indentation 3 1 is smaller than

the height difference between an elevation and an indentation of an interaction feature

11 known from the prior art (see Figure 5). In the prior art, the height difference between

the elevation and the indentation known from the prior art is greater than 0.3 mm. In the

prior art, the height difference amounts to 0.5 mm, for example.

In other words, the height difference between the elevation 30 and the indentation 3 1

shown in Figure 3 is reduced as compared to the height difference known from the prior

art (Figure 5). In this way, the operating noise which arises from mechanical

cooperation of the interaction feature 11 and the blocking element 10, in particular

which arises when the blocking element 10 passes from elevation 30 into the

indentation 3 1 , may be homogenized, e.g. minimized.

Moreover, in the prior art (Figure 5), the indentation comprised an undercut 11B. This

undercut 11B caused the blocking element 10 to snap from the elevation into the

indentation. Thereby, an operating noise was created which was easy to be

misinterpreted by the user as signalling the end of the delivery operation. As shown in

Figure 3, the indentation 3 1 does no longer comprise an undercut. Rather, the

indentation 3 1 is sloped. In particular, there is a sloped transition of the blocking

element 10 from the elevation into the indentation during the delivery operation. Abrupt

changes in the height, which may lead to a distinct operating noise, may be prevented

in this way when the blocking member 10 passes into the indentation. Rather, the

blocking element 10 can slide down from the elevation 30 into the indentation 3 1 . When

the blocking element 10 slides down into the indentation 3 1 instead of snapping into the



indentation 3 1, a reduced operating noise is provided. In particular, the blocking

element 10 may slide into the indentation 3 1 without creating operating noise. In other

words, due to this specific design of the indentation 3 1 the operating noise which arises

when the blocking element 10 passes from elevation 30 into the indentation 3 1 may be

homogenized, in particular minimized.

The operating noise may be minimized such that the user can almost not or no longer

realize the operating noise generated by the mechanical cooperation of the interaction

feature 11 and the blocking element 10 .

Altogether, the features that the elevation 30, in particular the sections 20A, 20B, have a

smooth outer surface, without any further structure which would generate a noticeable

operating noise when the blocking element 10 passes this structure, and that the height

difference between the elevation 30 and the indentation 3 1 is reduced have the effect

that the user does no longer interpret the operating noise as signalling the end of the

delivery operation so as to compared to the prior art device. Hence, the risk that the

user interrupts the dose delivery operation due to a significant operating noise is

minimized. In this way, a user friendly and safe drug delivery device 1 is provided.

Due to the reduced height difference between the elevation 30 and the indentation 3 1 ,

the angle of the blocking element 10 with respect to the piston rod 7 may be reduced as

compared to the design of the blocking element 10 known from the prior art (Figure 5).

This may have the advantage that a device 1 with a smaller outer dimension, in

particular a smaller diameter, is provided.

B) In a further embodiment (see Figure 4), the interaction feature 11 comprises a

plurality of teeth. In particular, the interaction feature 11 comprises a plurality of

elevations 22, 23 and indentations 3 1 . In particular, the interaction feature 11 comprises

two, three or more elevations 22, 23 and two, three or more indentations 3 1 . The

interaction feature 11 comprises one pair of an elevation 23 and an indentation 3 1

which is provided at last along the path between the initial position and the end position

of the piston rod 7 . This respective elevation 23 is in the following referred to as the last



or proximal elevation 23. The last elevation 23 may be a saw tooth. The respective

indentation 3 1 is in the following referred to as the last or proximal indentation 3 1 . The

last elevation 23 and the last indentation 3 1 are provided at last along the path between

the initial position and the end position of the piston rod 7 with respect to the blocking

element 10 . The interaction feature 11 comprises one, two or more elevations 22 and

indentations 3 1 which are arranged more distal as compared to the proximal elevation

23. These elevations 22 and indentations 2 1 are in the following referred to as distal

elevations 22 and distal indentations 3 1 . The length of the last indentation 3 1 as seen

along the direction of movement of the piston rod 7 during dose delivery may be greater

than the length of the respective distal indentation 3 1 .

The respective elevation 22, 23 comprises a first, i.e. distal, section 22A, 23A and a

second, i.e. proximal, section 22B, 23B. The respective first section 22A, 23A is that

section with which the blocking element 10 mechanically cooperates at first as

compared to the respective second section 22B, 23B when the piston rod 7 is moved

from the initial position towards the end position. The respective first section 22A, 23A is

oblique with respect to the main longitudinal axis of the piston rod 7 . The respective

second section 22B, 23B is less oblique than the respective first section 22A, 23B. The

respective second section 22B, 23B may run perpendicularly with respect to the main

longitudinal axis of the piston rod 7 .

The axial distance d between two succeeding elevations 22, 23 belonging to the same

interaction feature 11 is smaller than the distance D between the last elevation 23 of

one interaction feature 11 and an elevation 22 belonging to a succeeding interaction

feature with which the blocking element 10 would mechanically cooperating during a

succeeding delivery operation.

The respective elevation 22, 23 arises from the outer surface of the piston rod 7 by 0.3

mm or more. In particular, the height difference between the respective elevation 22, 23

and an indentation 3 1 of the interaction feature 11 is greater than or equal to 0.3 mm.

The height difference between the respective elevation 22, 23 and an indentation 3 1 of

the interaction feature 11 may be smaller than or equal to 0.5 mm. For example, the



height difference between the last elevation 23 and one indentation 3 1 arises to 0.5

mm. The height difference between the respective elevation 22, 23 and an indentation

3 1 of the interaction feature 11 may be between 0.3 mm and 0.5 mm, for example. The

height difference between the last elevation 23 and one indentation 3 1 may be similar to

the height difference between an elevation and an indentation of an interaction feature

11 known from the prior art (Figure 5). The height difference between the last elevation

23 and one indentation 3 1 may be greater than the height difference between the one of

the distal elevations 22 and one indentation 3 1 . As an alternative (not shown in the

Figures), the height difference between the last elevation 23 and one indentation 3 1

may be similar to, e.g. equal to, the height difference between the one of the distal

elevations 22 and one indentation 3 1 . The height difference between a distal elevation

22 and one indentation 3 1 may arise to 0.4 mm, for example.

For the mechanical cooperation of the blocking element 10 with the interaction feature

11, i.e. with the respective elevation 22, 23 and indentation 3 1 of the interaction feature

11, it is referred to embodiment A .

In this embodiment, however, the operating noise provided by mechanical cooperation

of the plurality of elevations 22, 23 and indentations 3 1 and the blocking element 10

comprises a sequence of tactile and/or audible signals to the user. In particular,

whenever the blocking element 10 passes from the respective elevation 22, 23 into the

succeeding indentation 3 1 , an operating noise is generated. Thereby, the operating

noise which arises when the blocking element 10 passes from the last elevation 23 into

the last indentation 3 1 is similar, preferably, equal to the operating noise which arises

when the blocking element 10 passes from a distal elevation 22 into a distal indentation

3 1 . In other words, all noises may be of equal volume, so that none is especially

significant to the user which could lead to the user misinterpreting one of the noises as

signaling the end of the delivery operation.

The outer surface of the respective elevation 22, 23 is smooth. This may help to

homogenize, e.g. to reduce, the operating noise which is generated when the blocking



element 10 mechanically cooperates with the interaction feature 11 during the delivery

operation.

After dose delivery was completed, the blocking element 10 is arranged at a distance

from the proximal section 23B of the last elevation 23 as described in connection with

embodiment A . When the dose button 6 is now moved proximally, the piston rod 7 can

only be slightly moved in the proximal direction until the blocking element 10 comes into

mechanical cooperation with the second section 23B. When the blocking element 10

and the second section 23B mechanically cooperate, the piston rod 7 is prevented from

being further displaceable in the dose setting operation.

Altogether, the features that the elevations 22, 23 have a smooth outer surface and that

a sequence of operating noises is provided during the delivery operation have the effect

that the operating noise is homogenized. Hence, the risk that the user interrupts the

dose delivery operation is minimized as the user may interpret none of the noises as

signalling the end of the dose delivery operation. In this way, a user friendly and safe

drug delivery device 1 is provided.

Due to the increased number of elevations and indentations of the previously described

interaction feature 11 in comparison to an interaction feature 11 known from the prior art

(Figure 5), the angle of the blocking element 10 with respect to the piston rod 7 must be

steeper as compared to the design of the blocking element 10 known from the prior art.

Otherwise, the blocking element 10 could not engage the respective elevation 22, 23

and indentation 3 1 . This may have the advantage that a device 1 is provided which can

be handled very easy due to a larger outer diameter of the device 1. This may

especially useful for older users with diminished abilities to grab.

Of course, features of different embodiments described herein can be combined with

one another to form further embodiments which were not described above. In particular,

the embodiment, where a sequence of operating signals is provided (embodiment B)

and the embodiment, where a minimized operating noise is provided (embodiment A),

may be combined for different interaction features, for example.



Reference numerals

1 Drug delivery device

2 Housing

3 Reservoir

4 Reservoir holder

5 Dose member

6 Dose button

7 Piston rod

7A Interior of piston rod

8 Bung

9 Inner sleeve

10 Blocking element

11 Interaction feature

B Undercut

12 Distal end

13 Proximal end

14 Drug

16 Cap

17 Drive member

18 Flexible arm

20A First section

20B Second section

21A First section

22B Second section

22 Distal elevation

22A First section

22B Second section

23 Last elevation

23A First section

23B Second section



30 Elevation

3 1 Indentation

32 Indentation

33 Screw nut

d Distance

D Distance

x Main longitudinal



Claims

1. An assembly for a drug delivery device ( 1 ) comprising

- a blocking element ( 10) and

- a piston rod (7) having an interaction feature ( 1 1) which is adapted and arranged to

mechanically cooperate with the blocking element (10),

wherein, for delivering a dose of a drug (14), the piston rod (7) is arranged and

configured to be moved from an initial position to an end position with respect to the

blocking element ( 10), wherein the interaction feature ( 1 1) is provided along the path

between the initial position and the end position,

and wherein an operating noise is provided to the user when the interaction feature ( 1 1)

mechanically cooperates with the blocking element ( 10) while moving the piston rod (7)

from the initial position to the end position for dose delivery, and

wherein the interaction feature ( 1 1) is adapted to homogenize the operating noise so as

to prevent the operating noise from being interpreted by the user as signalling the end

of the dose delivery operation.

2 . The assembly according to claim 1,

wherein the operating noise is provided to the user before the piston rod (7) is

positioned in the end position with respect to the blocking element ( 10).

3 . The assembly according to claim 1 or claim 2,

wherein the interaction feature ( 1 1) comprises at least one indentation (31 ) and at least

one elevation (30), and wherein the interaction feature ( 1 1) is provided along an outer

surface of the piston rod (7).

4 . The assembly according to claim 3,

wherein the assembly comprises a plurality of interaction features ( 1 1) , and wherein the

elevations (30) and the indentations (31 ) of succeeding interaction features ( 1 1) are

arranged in an alternating fashion along the piston rod (7).

5 . The assembly according to claim 5,



wherein succeeding interaction features ( 1 1) comprise an equal axial dimension, and

wherein, for delivering a dose, only one of the interaction features ( 1 1) mechanically

cooperates with the blocking element ( 10).

6 . The assembly according to any of the previous claims,

wherein the interaction feature ( 1 1) is configured to prevent movement of the piston rod

(7) in a direction opposite to a dose delivery direction with respect to the blocking

element ( 10) by mechanical cooperation with the blocking element ( 10).

7 . The assembly according to any of the previous claims, wherein the interaction feature

( 1 1) comprises only one elevation (30) and only one indentation (31 ) , and wherein the

indentation (31 ) is sloped such that the blocking member ( 10) can slide from the

elevation (30) into the indentation (31 ) while moving the piston rod (7) from the initial

position to the end position for dose delivery.

8 . The assembly according to claim 7,

wherein the elevation (30) comprises a first section (20A) and a second section (20B),

wherein the first section (20A) is that section with which the blocking element ( 10)

mechanically cooperates at first when the piston rod (7) is moved from the initial

position towards the end position, wherein, when the piston rod (7) is in the end

position, the second section (20A) and the blocking element ( 10) are arranged with

respect to one another such that, when the blocking element ( 10) and the second

section (20B) mechanically cooperate with one another, the piston rod (7) is prevented

from being displaced in the direction opposite to the dose delivery direction.

9 . The assembly according to claim 7 or claim 8,

wherein an outer surface of the elevation (30) is so smooth that an operating noise is

provided only when the blocking element ( 10) passes from the elevation (30) to the

indentation (31 ) when the piston rod (7) is moved towards the end position.

10 . The assembly according to any of claims 1 to 6,



wherein the interaction feature ( 1 1) comprises a plurality of elevations (22, 23) and

indentations (31 ) .

11. The assembly according to claim 10,

wherein the interaction feature ( 1 1) comprises one pair of elevation (23) and indentation

(31 ) which is provided at last along the path between the initial position and the end

position of the piston rod (7) with respect to the blocking element ( 10), wherein the

blocking element ( 10) in cooperation with each pair of elevation (22, 23) and indentation

(31 ) of the interaction feature ( 1 1) generates an audible or tactile feedback, wherein the

feedback provided by mechanical cooperation of the last pair of indentation (31 ) and

elevation (23) and the blocking element (10) is similar to the feedback provided by

mechanical cooperation of the blocking element (10) with a different pair of elevation

(22) and indentation (31 ) of the interaction feature ( 1 1) .

12 . The assembly according to claim 11,

wherein an axial distance between two succeeding elevations (22, 23) of the interaction

feature ( 1 1) is smaller than the distance between the last elevation (23) of the

interaction feature ( 1 1) and an elevation (22) belonging to a succeeding interaction

feature ( 1 1) .

13 . A drug delivery device ( 1 ) comprising the assembly according to any of the previous

claims, wherein the device ( 1 ) comprises a housing (2) and a reservoir (3) holding a

plurality of doses of the drug (14), wherein the at least one blocking element (10) is

integrally formed with or is connected to the housing (2), and wherein the blocking

element ( 10) is secured against axial and rotational movement with respect to the

housing (2).

14. The device ( 1 ) according to claim 13,

wherein the device ( 1 ) is a fixed dose device.
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