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Description 

Cartridge holder, drug delivery device and method for securing a cartridge in a cartridge 

hoider 

The invention concerns a cartridge holder, a drug delivery device comprising a cartridge 

hoider and a method for securing a cartridge in a cartridge hoider. 

10 
A drug delivery device is operable to deliver a drug from a cartridge, for example via a 

cannula. The cartridge is located in a cartridge holder which is part of the drug delivery 

device. A dose setting and delivery mechanism of the drug deiivery device pushes a 

bung in the distal direction along the inner wall of the cartridge so that a dose of drug is 

35 delivered. 

If the cartridge is not connected with the dose setting and deiivery mechanism or the 

housing of the drug delivery device, the cartridge may be axiaiiy disposable with respect 

to the dose setting and delivery mechanism. Even a slight mobility of the cartridge may 

20 cause underdosing or overdosing of the drug. 

It is an aim of the present invention to reduce the risk of underdosing or overdosing. 

In one aspect, there is provided a cartridge holder having a distal end and a proximal end, 

25 the cartridge hoider comprising a coupling housing portion in which a cartridge can be 

inserted at least partly, the coupling housing portion being configured to be coupled to a part 

of a drug deiivery device, a fixing member being connected with the coupiing housing portion, 

the fixing member being flexible and integrally formed with the coupling housing portion and 

having an inner side and an outer side, the fixing member being further movable radially 

30 inwardly with respect to the coupling housing portion to a position in which the fixing member 

is suitable for securing the cartridge against distal displacement of the cartridge, wherein the 

fixing member can be moved towards a longitudinal axis of the cartridge holder, i.e. into a 

space which is provided for the cartridge if it is inserted in the cartridge holder, so that the 

inner side abuts on the cartridge when a force impacts on the outer side. 



la 

In one aspect, there is provided a drug deiivery device comprising a cartridge hoider as 

defined above and further comprising a cartridge which is located in the cartridge hoider, 

wherein the part of the drug delivery device is coupied with the coupling housing portion, 

thereby the part of the drug delivery device abuts on the fixing member so that the fixing 

5 member secures the cartridge against distal dispiacement. 

in one aspect, there is provided a method for securing a cartridge in a cartridge hoider as 

defined above, the method comprising; inserting the cartridge into the cartridge holder so that 

the cartridge is at least partly inserted in the coupling housing portion of the cartridge hoider, 

10 coupling the coupling housing portion with the part of the drug deiivery device, so that the 

fixing member moves radially inwardly towards the longitudinal axis to a position in which the 

fixing member secures the cartridge against distal displacement. 

For this aim a cartridge holder is provided. The cartridge hoider which has a distal end 

15 and a proximal end comprises a coupling housing portion in which a cartridge can be 

inserted at least partly. The coupling housing portion is configured to be coupled to a 

part of a drug delivery device. The cartridge hoider further comprises a fixing member 

which is connected with the coupling housing portion, the fixing member being 

moveable radially inwardly to a position in which the fixing member is suitable for 
20 securing the cartridge against distal displacement of the cartridge. 

A cartridge which is at least partly located inside the coupling housing portion of the 

cartridge hoider is secured when the fixing member is moved inwardly, which means 
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that the fixing member is moved towards the cartridge. The movement of the fixing 

member may be caused by a force impact to an outer side of the fixing member. 

The fixing member serves to lock the cartridge in place in the drug delivery device. A 

5 cartridge holder which comprises the fixing member is suitable for securing the cartridge, 
thereby reducing the mobility of the cartridge inside the cartridge hoider, so that the 
exact dose is delivered. 

The drug delivery device is a single-dose or multi-dose, disposable or re-usable device 

10 designed to dispense a selected dose of a drug, preferably multiple selected doses, e.g. 
insulin, human growth hormones, heparins and their analogues and/or derivates. The 
device may be of any shape, e.g. compact or pen-type. A pen-type device is an 
elongate device which may be essentially cylindrical or be formed like an ellipsoid. Dose 

deiivery may be provided through a mechanical or electrical drive mechanism or a 
15 stored energy drive mechanism. In one embodiment the drug delivery device comprises 

a needle unit for injection. 

The cartridge is a container for the drug. The cartridge may be replaceable in a re­
usable device. 

20 
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 
25 weight up to 1500 Da and/or is a peptide, a proteine, a polysaccharide, a vaccine, a 

DNA, a RNA, a antibody, 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 

30 treatment and/or prophylaxis of diabetes meflitus 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, 
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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, 

5 
wherein in a further embodiment the pharmaceutically active compound comprises at 

least one human insulin or a human insulin analogue or derivative, giucagon-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. 

10 
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; 
15 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-palmitoyi-

20 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-lithocholyi-Y-glutamyi)~des(B30) human insulin; B29-N-(co-

carboxyheptadecanoyl)-des(B30) human insulin and B29-N-(co-carboxyheptadecanoyl) 
human insulin. 

25 
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-Vai-Arg-Leu-Phe-
lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro~Pro-Pro-Ser-NH2. 

30 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), 
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des Pro36 [SsoAsp28] Exendin-4(1-39), 

des Pro36 [Met(0)14, Asp28] Exendin-4(1-39), 
des Pro36 [Met(0)14, lsoAsp28] Exendin-4(1-39), 
des Pro36 [Trp(02)25I Asp28] Exendin-4(1-39), 

5 des Pro36 [Trp(02)25, !soAsp28] Exendin-4(1-39), 

des Pro36 [Met(0)14 Trp(02)25, Asp28] Exendin-4(1-39), 
des Pro36 [Met(0)14 Trp(02)25t lsoAsp28] Exendin-4(1-39); or 

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

10 des Pro36 [lsoAsp28] Exendin-4(1-39), 
des Pro36 [Met(0)14, Asp28] Exendin-4(1-39), 
des Pro36 [Met(0)14, lsoAsp28] Exendin-4(1-39), 
des Pro36 [Trp(G2)25, Asp28] Exendin-4(1-39), 

des Pro36 [Trp(02)25, !soAsp28] Exendin-4(1-39), 
15 des Pro36 [Met(0)14 Trp(02)25, Asp28] Exendin-4(1-39), 

des Pro36 [Met(0)14 Trp(02)25, lsoAsp28] Exendin-4(1-39), 
wherein the group -Lys6-NH2 may be bound to the C-terminus of the Exendin-4 

derivative; 

20 or an Exendin-4 derivative of the sequence 
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, 

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

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

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

30 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, Asp28j 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(1-39HLys)6-NH2, 
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H-(Lys)6-des Pro36 [Met(0)14, Asp28] Exendin-4(1-39)-Lys6-NH2, 

des Met(G)14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2, 
H-(Lys)6-desPro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-NH2, 

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

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1 -39)-(Lys)6-NH2, 
H-Asn-(Glu)5 des Pro36, Pro37J Pro38 [Met(0)14, Asp28] Exendin-4(1 -39)-(Lys)6-NH2, 
H-Lys6-des Pro36 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2, 
H-des Asp28 Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25] Exendin-4(1-39)-NH2, 

10 H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1 -39)-NH2, 
H-Asn-(G!u)5-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02}25, Asp28] Exendin-4(1-39)-

NH2, 
des Pro36, Pro37, Pro38 [Met{0)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2I 

H-(Lys)6-des Pt-036, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(S1-39)-

15 (Lys)6-NH2, 
H-Asn-(Glu)5-des Pro36, PP037, Pro38 [Met(0)14, Trp(02)25, Asp28j Exendin-4(1-39)-

(Lys)6-NH2; 

or a pharmaceutically acceptable salt or solvate of any one of the afore-mentioned 

20 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 (Foliitropin, Lutropin, Choriongonadotropin, 

25 Menotropin), Somatropine (Somatropin), Desmopressin, Terlipressin, Gonadorelin, 
Triptorelin, Leuprorelin, Buserelin, Nafareiin, Goserelin. 

A polysaccharide is for example a glucosaminoglycane, a hyaluronic acid, a heparin, a 
iow molecular weight heparin or an ultra low molecular weight heparin or a derivative 

30 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 iow molecular weight heparin is 
enoxaparin sodium. 
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Pharmaceutically acceptable salts are for example acid addition salts and basic salts. 

Acid addition salts are e.g. HCI or HBr salts. Basic salts are e.g. salts having a cation 
selected from alkali or alkaline, e.g. Na+, or K+, or Ca2+, or an ammonium ion 
N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of each other mean: hydrogen, 

5 an optionally substituted C1-C6-alkyl group, an optionally substituted C2-C6-alkenyl 

group, an optionally substituted C6-C10-aryl group, or an optionally substituted C6-C10-
heteroaryl group. Further examples of pharmaceutically acceptable salts are described 
in "Remington's Pharmaceutical Sciences" 17. ed. Alfonso R. Gennaro (Ed.), Mark 
Publishing Company, Easton, Pa., U.S.A., 1985 and in Encyclopedia of Pharmaceutical 

10 Technology. 

Pharmaceutically acceptable solvates are for example hydrates. 

The cartridge hoider is a part of the drug delivery device in which the cartridge is at least 
15 partly iocated. The cartridge holder may be designed to hold and protect the cartridge 

so that the cartridge holder may serve as housing for the cartridge. In one embodiment 
the cartridge holder is essentially tubular-shaped. The cartridge holder may comprise 

side walls which at least partly surround a space which is provided for the cartridge, 

wherein the walls are arranged so that the cartridge is hold inside the cartridge holder. 

20 
The coupling housing portion is a portion of the cartridge hoider in which a part of the 

cartridge can be positioned. In one embodiment the distal part of the cartridge can be 
located in the coupling housing portion. In an alternative embodiment a proximal part of 
the cartridge can be located in the coupling housing portion. The coupling housing 

25 portion is configured to be coupled to another part of the drug delivery device. "To be 
coupled" means interlocking of two or more components of the drug delivery device, for 
example by a spline, snap or thread connection. In one embodiment the coupling 

housing portion of the cartridge hoider ts inserted in another part of the drug delivery 
device, for example by screwing. In an alternative embodiment the coupling housing 

30 portion is inserted in another part of the drug delivery device and coupled by snapping 

means or any other suitable coupling means. Preferably, the coupling housing portion is 

located at the distal or proximal ends of the cartridge holder. 
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The fixing member is coupled to the coupling housing portion so that the fixing member 

is moveable radially inwardly with respect to the cartridge holder or the coupling housing 
member, which means that the fixing member can be moved towards the longitudinal 
axis of the cartridge holder. In other words, the fixing member is moveable into the 

5 space which is provided for the cartridge or towards the cartridge, if it is inserted in the 

cartridge hoider. Preferably, the fixing member is in an initial position before moving it 

inwardly, so that the cartridge can be inserted into the cartridge holder. When the fixing 
member is moved radially inwardly, the cartridge is secured by positive locking and/or 
force closure between the fixing member and the cartridge. In one embodiment the 

10 fixing member has an inner side and an outer side, wherein the fixing member is 
moveable radially inwardly with respect to the cartridge holder so that the inner side 
abuts on a cartridge when a force impacts on the outer side. One embodiment of the 
cartridge holder comprises at least two fixing members, which are positioned essentially 

equally spaced on a periphery of the coupling housing portion. If two fixing members are 
15 provided they are preferably located opposite to each other. If three fixing members are 

provided the angular distance between two of them is 120 degrees or about 120 
degrees. 

Securing the cartridge means fixing the cartridge in such a manner that distal 

20 displacement is hindered or prevented. Preferably proximal displacement is also 
hindered or prevented. 

The distal end is close to the dispersion end of the drug deiivery device. The proximal 
end is furthest away from the distal end of the drug delivery device. 

25 

In one embodiment of the cartridge holder the fixing member is flexible and integrally 

formed with the coupling housing portion. Flexible means that the fixing member is 

elastically deformable. The movement of the fixing member is reversible when a force 
no longer impacts on the fixing member. A cartridge having a coupling housing portion 

30 which is integrally formed with the fixing member may be formed in a single step. One 

embodiment of such cartridge hoider is made of plastics. 

In one embodiment the fixing member has an outer side, an inner side and a side which 
is connected with the coupling housing portion. An edge of the fixing member extends 
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from one end of the side which is connected with the coupling housing portion to the 
other end of this side. The edge may be rounded, for example semicircular. Alternatively, 

the edge may have one corner or more corners, so that the fixing member has a 

triangular or rectangular form for example. The edge is separated from the coupling 
5 housing portion by a cut-out. This fixing member is a wall section of the coupling 

housing member which can be bent inwardly. 

In one embodiment the coupling housing portion comprises a thread, which is a full or 
part thread located on the external surface of the coupling housing portion. The thread 

10 may be formed by a helical structure, e.g. a rib or a groove, which allows rotational and 
axial movement of the coupling housing member with respect to the part of the drug 
delivery device to which the coupling housing member is to be attached. 

In one embodiment the fixing member comprises a first protrusion formed on the outer 
15 side of the fixing member. The fixing member is moved radially inwardly when a force 

impacts on the first protrusion. The first protrusion may protrude over the part of the 

coupling housing member which surrounds the first protrusion. In an embodiment the 
coupling housing member has a thread which is formed by ribs, wherein the first 
protrusion protrudes over the ribs. In an alternative embodiment the coupling housing 

20 member has a thread which is formed by trenches, the first protrusion protrudes over 
the outside wall in which the trenches are formed. When the coupling housing member 

is inserted to the part of the drug delivery device to which the coupling housing member 
shall be coupled the inner wall of the part of the drug delivery device abuts on the first 
protrusion, thereby inwardly moving the fixing member so that the cartridge is secured. 

25 

In one embodiment the fixing member comprises a catch portion formed on the inner 

side of the fixing member. The catch portion abuts on and/or engages with the cartridge 
so that its distal displacement is hindered or prevented because of friction and/or 
positive locking. Preferably, proximal displacement is also hindered or prevented. 

30 

In one embodiment the coupling housing portion is configured to be coupled with a 
needle unit. The needle unit which comprises a cannula is configured to be connected 
with the distal part of the cartridge holder. Preferably, a new needle unit is attached to 
the cartridge holder before each delivery process. 
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In one embodiment the coupling housing portion is configured to be coupled with a body 
member of the drug delivery device. The body member may be a proximal part of the 
drug delivery device which comprises any exterior or interior housing. The body 

5 member may be designed to house, fix, protect, guide and/or engage with inner 

components of the drug delivery device, for example a dose setting and deiivery 
mechanism. The body member may be unitary or a multipart component. 

An embodiment of the drug delivery device comprises an embodiment of a cartridge 

10 holder as described above and a cartridge which is located in the cartridge holder. A 

part of the drug delivery device is coupled with the coupling housing portion, wherein 
the fixing member is positioned in the position so that the cartridge is secured against 
distal displacement. Securing the cartridge against distal displacement ensures that the 

piston rod remains in touch with the cartridge bung, which prevents delivery of a wrong 
15 dose. Preferably, the cartridge is also secured against proximal displacement. 

In one embodiment of the drug deiivery device the coupling housing portion is inserted 

to the part of the drug delivery device which is coupled with the coupling housing portion. 
The inside wall of this part of the drug deiivery device abuts on the fixing member, 

20 thereby inwardly bending it. One embodiment of the part of the drug deiivery device 
which is coupled with the cartridge holder comprises a second protrusion which abuts 
on the fixing member. If the fixing member has a first protrusion, the second protrusion 
may abut on the first one. 

25 In one embodiment of the drug delivery device the fixing member is configured to 

engage with a cavity provided in the cartridge or a necking of the cartridge. The necking 
is a circumferential concave section of the cartridge, e.g. a circumferential trench. In one 
embodiment the necking is a neck portion of the cartridge which is located between the 

distal end which is formed as skirt and a body portion of the cartridge, the skirt 
30 protruding over the neck portion, which means the diameter of the skirt is larger than the 

diameter of the neck portion. In one embodiment the fixing member is configured to 
engage with the neck portion, thereby securing the cartridge. Preferably, the cartridge is 
secured when the needle unit is attached, thereby at least partly engaging the fixing 
member with the neck portion of the cartridge. 
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In another embodiment the fixing member is suitable for abutting on the cartridge, 
thereby forming a force-fit connection between the cartridge and the fixing member. The 
force-fit connection is provided when the fixing member is pushed towards the cartridge. 

5 In an alternative embodiment a positive connection is provided when the fixing member 
is pushed towards the cartridge. 

A method for securing a cartridge in a cartridge holder which comprises a coupling 
housing portion and a fixing member being connected with the coupling housing portion 

10 comprises the following steps. The cartridge is inserted into the cartridge holder so that 
the cartridge is at least partly inserted in the coupling housing portion of the cartridge 
holder. The coupling housing portion is coupled with a part of a drug delivery device, so 
that the fixing member moves radially inwardly to a position in which the fixing member 

secures the cartridge against distal displacement of the cartridge. 
15 

Other features will become apparent from the following detailed description when 
considered in conjunction with the accompanying drawings. 

Figure 1 shows an exploded view of an embodiment of a drug delivery device. 
20 

Figure 2 shows a view of an embodiment of a cartridge holder. 

Figure 3 shows a sectional detailed view of the distal portion of a cartridge and the 
cartridge hoider which is shown in figure 2. 

25 
Figure 4 shows a detailed view of the proximal part of an embodiment of a cartridge 
holder. 

Figure 5 shows a detailed view of the proximal part of another embodiment of a 
30 cartridge holder. 

Figure 6 shows a sectional view of the cartridge holder which is shown in figure 5 and a 
body member during attachment. 
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Figure 7 shows a sectional view of the cartridge holder and the body member which are 

shown in figure 6 after attachment. 

Figure 1 shows an exploded view of an embodiment of a drug delivery device. The drug 
5 deiivery device comprises a body member 1, a cartridge holder 2 in which a cartridge 3 

is inserted and a needle unit 15. 

The cartridge 3 which contains a drug has a body portion 4 which is essentially 
cylindrically formed. A label 5 may be positioned on the body portion 4, the label 5 

10 providing information about the drug inside the cartridge 3, for example. The cartridge 3 

is narrowed between the distal end of the cartridge which is formed as skirt 29 and the 
body portion 4. The narrowed portion is a neck portion 6. A septum 7 is located at the 
distal end of the cartridge 3, the septum 7 being fixed by a flanged rim 8. The septum 7 

can be punctured by a cannula 20 and may be made of rubber. 
15 

A bung 9 is located inside the cartridge 3. Initially the bung 9 is located at the proximal 
end of the cartridge 3. The bung 9 is distally displaceable along the inside wall of the 

cartridge 3. in one embodiment the cartridge 3 is transparent or semitransparent, for 
example made of glass, so that the bung 9 inside the cartridge 3 is visible, thereby 

20 indicating the amount of remaining drug in the cartridge. 

The cartridge hoider 2 is suitable for holding the cartridge 3. The cartridge holder 2 has 
a window 10, which may be formed as cut-out in the cartridge hoider 2. The cartridge 3 
inside the cartridge holder 2 is visible through the window 10. 

25 

The cartridge holder 2 is attachable to the body member 1 by means of a connecting 

piece 13 located at the proximal end of the cartridge holder 2. In this embodiment the 
connecting piece 13 is essentially tubular. An outer thread 17 is located on the outside 

wall of the connecting piece 13. Distally beneath the connecting piece 13 a step which 
30 serves as stop 19 is formed. 

A needle hub 14 which can be coupled with a needle unit 15 is provided at the distal 
end of the cartridge holder 3. in this embodiment the needle hub 14 comprises an outer 
thread 16 which can be threadedly connected to an inner thread (not shown) of the 
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needle unit 15. Sn an alternative embodiment (not shown) the needle hub 14 and the 

needle unit 15 are connected by clipping means or any other suitable connection means. 

The needle unit 15 can be attached to the needle hub 14. The needle unit 15 comprises 
5 a cannula 20 which punctures the septum 7 of the cartridge 3 when the needle unit 15 is 

being attached to the needle hub 14. 

In this embodiment the body member 1 and the cartridge holder 2 form proximal and 
distal parts of the housing, respectively. The housing may be designed to enable safe, 

10 correct, and comfortable handling of the drug delivery device. 

The body member 1 houses and protects a dose setting and delivery mechanism which 
is located in the body member 1. The body member 1 is essentially tubular shaped and 

comprises an inner thread 18 located on the distal inside wall of the body member 1. 
15 During assembling, the body member 1 is screwed to the connecting piece 13 until the 

distal edge of the body member 1 reaches the stop 19 so that the body member 1 is 
threadedly connected with the cartridge holder 2. in an alternative embodiment (not 
shown) the body member 1 and the cartridge holder 2 are connected by clipping means 

or any other suitable connection means. 
20 

The dose setting and delivery mechanism (not explicitly shown) comprises a button 
member 11 which is suitable for selecting a dose of a drug, by rotationally moving the 
button member 11 for example, and for initiating the drug delivery, by pushing the 

button member 11 distally with respect to the body member 1 for example. An 
25 alternative embodiment of the dose setting and delivery mechanism (not shown) may 

comprise a rotational dose setting sleeve which is used for setting the dose and a 
button member which is used for delivery. 

The dose setting and delivery mechanism comprises a piston rod 12 located in the body 
30 member 1 of the drug deiivery device, the piston rod 12 being moveable in the dista! 

direction with respect to the body member 1. The bung 9 is displaced distally along the 
inside wall of the cartridge 3 when the piston rod 12 advanced in the distal direction, 

thereby dispelling the drug through the cannula 20. 



13 

When the drug delivery device is assembled or parts of the drug delivery device, e.g. 

the cartridge 3, are exchanged, the parts of the dose setting and delivery mechanism 

shall be positioned in a predetermined position with respect to the cartridge 3 or the 

housing of the drug delivery device, ff the parts are positioned in the predetermined 

5 position, which includes that the piston rod 12 contacts the bung 9, this ensures that a 

predetermined dose is delivered when the drug delivery device is used. Fixing members 

(not shown in figure 1) which are described below are provided for securing the 

cartridge in its predetermined position. The cartridge 3 is secured against axial 

displacement, especially against distal displacement, so that the bung 9 remains in 

10 contact with the piston rod 12. 

Figure 2 shows an embodiment of a cartridge holder 2. The distal part of the cartridge 

holder 2 is formed as needle hub 14 in which the neck portion 6 and the skirt 29 of the 

cartridge (not shown in figure 2) can be placed. The needle hub 14 comprises an outer 

15 thread 16 suitable for coupling the needle hub 14 with the needle unit 15 (not shown in 

figure 2). 

Two fixing members 21 are located on opposite sides of the needle hub 14, which 

means that the fixing members 21 are set up at a 180 degree angle to one another. In 

20 Figure 2 only one of the fixing members 21 is visible. The fixing member 21 which has 

an outer side 41 and an inner side 42 (not shown in figure 2 but in figure 3) is located in 

an opening of the needle hub 14 and connected with the needle hub 14, so that the 

fixing member 21 is moveable radially inwardly from a first position to a second position. 

When a force impacts to the outer side 41 of the fixing member 21, the inner side 42 of 

25 the fixing member 21 is moved towards the cartridge 3 which is located inside the 

cartridge holder 2. 

In this embodiment the fixing member 21 is flexible and integrally formed with the 

needle hub 14. The fixing member is formed as spring arm. The fixing member 21 has 

30 the outer side 41, the inner side 42 (not shown in figure 2 but in figure 3) and a side 43 

which is connected with the needle hub 14. An edge 44 of the fixing member 21 extends 

from one end of the side 43 which is connected with the needle hub 14 to the other end 

of this side, wherein the edge 43 is separated from the needle hub 14 by a cut-out 22. 

The cut-out 22 may be U-shaped, V-shaped or may have any form which is suitable for 
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forming the spring arm. in this embodiment the cut-out separates the rectangular fixing 

member 21 from the needle hub 14, In other words, the fixing member 21 is a wall 

section of the needle hub 14 which can be bent radially inwardly, in an alternative 
embodiment (not shown) the fixing member 21 is connected to the needle hub 14 by 

5 means of a hinge. 

The fixing member 21 comprises a first protrusion 24 on which a force can impact so 
that the fixing member 21 is bent inwardly. In a first state, which means that the needle 
unit 15 is not attached to the needle hub 14, the fixing member is positioned in a first 

10 position in which the first protrusion 24 protrudes over the ribs of the thread 16. 

In the second state the flexible fixing member 21 is suitable to secure the cartridge 3 
against axial displacement. During attachment of the needle unit 15 the needle hub 14 

is inserted to the needle unit 15, thereby the inner wall of the needle unit 15 abuts on 
15 the first protrusions 24 of the fixing member 21 so that the fixing members 21 are 

pushed radially inwardly from the first positions to second positions in which the first 
protrusions 24 are aligned with the outer surface of thread 16. 

Figure 3 shows a detailed sectional view of the distal portion of the cartridge 3 and the 

20 cartridge holder 2 which are shown in figure 2. For clarity reasons the distal portions of 
the cartridge 3 and the cartridge holder 2, which are symmetrical, are shown merely 

above the longitudinal axis 50 of the cartridge holder 2. 

The cartridge holder 2 is configured to hold the cartridge 3 so that the distal part of the 
25 cartridge 3, which includes the skirt 29, is placed inside the needle hub 14. 

The fixing member 21 is integrally formed with the needle hub 14 and comprises the 
first protrusion 24 which extends radially outwardly, the first protrusion 24 protruding 
over the helically running ribs of the thread 16. 

30 

The fixing member 21 further comprises a catch portion 25 formed on the inner side 42 
of the fixing member 21. The catch portion 25 is configured to secure the cartridge 3 
against distal displacement when the fixing member 21 is bent radially inwards. One 
embodiment of the catch portion 25 has a concave profile, which matches with the 



15 

profile of the distal portion of the cartridge 3, so that the catch portion 25 is positioned 

behind the skirt 29 of the cartridge, which means that the catch portion 25 lies on the 

proximal edge of the skirt 29 or the flanged rim 8 and at least partly engages with the 

neck portion 6. Partly engages means that the catch portion 25 extends radially inwardly 

5 with respect to the skirt 29 when the fixing member 25 is moved inwardly. In one 

embodiment the inner side 42 of the fixing member 21 is sloped so that it matches or 

substantially matches with the bottom edge of the flanged rim 8. 

When the needle unit 15 is attached to the needle hub 14, the first protrusion 24, which 

10 protrudes over the thread 16, is pushed by the inner wall of the needle unit 15 radially 

inwardly so that the first protrusion 24 is aligned with the ribs of the thread 16, The slope 

of the catch portion 25 lies behind the bottom edge of the flanged rim 8 when the 

fixing 

member is bent radially inwardly, thereby fixing and securing the cartridge 3 against 

15 axial displacement. 

Figure 4 shows a detailed view of the proximal part of an embodiment of the cartridge 

holder 2. 

20 The proximal part of the cartridge holder 2 is configured to be inserted to the body 

member 1 (not shown in figure 4). An outer thread 17 formed by a helical structure is 

located on the connecting piece 13 which is located at the proximal end of the cartridge 

holder 2. 

25 The connecting piece 13 comprises two fixing members 21 which are set up at a 180 

degree angle to one another, in Figure 4 only one of the fixing members 21 is visible. 

The fixing member 21 which has an outer side 41 and an inner side 42 (not shown in 

figure 4) is located in an opening of the connecting piece 13 and is connected with the 

connecting piece 13, so that the fixing member 21 is moveable inwardly from the first 

30 position to the second position. Thus the inner side 42 of the fixing member 21 is moved 

towards to cartridge 3 (not shown in figure 4) located inside the cartridge holder 2 when 

a force impacts on the outer side 41 of the fixing member 21. In this embodiment the 

fixing member 21 is flexible and integrally formed with the connecting piece 13. The 

fixing member 21 is formed as spring arm which is separated from the connecting piece 
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13 by a U-shaped cut-out 22. In an alternative embodiment (not shown) the fixing 

member is connected to the needle hub 14 by means of a hinge. 

The fixing member 21 comprises a first protrusion 24 on which a force can impact so that 

5 the fixing member 21 is bent inwardly, in the first position, which means that the needle 

unit 15 is not attached to the needle hub 14, the fixing member 21 is positioned so that 

the first protrusion 24 protrudes over the ribs of the thread 17. 

In the second position the flexible fixing member 21 is suitable to secure the cartridge 3 

10 against axial displacement. When the body member 1 is being attached to the 

connecting piece 13, the connecting piece 13 is inserted in the body member 1, thereby 

the inner wall of the body member 1 abuts on the first protrusion 24 of the fixing 

members 21 so that the fixing members 21 are pushed radially inwardly to the second 

position in which the first protrusions 24 is aligned with the ribs of the thread 17. 

15 
Figure 5 shows a detailed view of the proximal part of an alternative embodiment of the 

cartridge hoider 3. 

This embodiment is similar to the one shown in figure 4. In this embodiment the fixing 

20 member is formed as spring arm which is positioned orthogonal to the longitudinal axis 

of the cartridge holder 2. Contrary to that, the embodiment shown in figure 4 has a 

spring arm which is positioned parallel to the longitudinal axis. 

Figure 6 shows a sectional view of the cartridge holder 2 which is shown in figure 5 

25 during attachment along the line A-A". For clarity reason only one of the fixing members 

21 is shown in figure 6. 

Figure 6 shows the cartridge holder 2 in which the cartridge 3 is inserted during 

attachment, which means that the connecting piece 13 of the cartridge holder 2 is being 

30 inserted in the body member 1 by screwing. The body member 1 has not reached the 

stop 19 (not shown in figure 6). 

In a first state, which is the state during attachment, the inner side 42 of the fixing 

member 21 is aligned with the inner wall of the connecting piece 13, so that the 

35 
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cartridge 3 can be inserted in the cartridge holder 2. The fixing member 21 comprises a 

first protrusion 24 which protrudes over the thread 17. 

The body member 1 comprises second protrusions 31 located on the inside wall of the 
5 body member 1. The positions of the second protrusions 31 are matched with positions 

of the first protrusions 24. The second protrusions 31 are configured so that the first 
protrusions 24 of the fixing member 21 are pushed radially inwardly when the second 
protrusion 31 of the body member 1 abuts on the first protrusion 24 of the connecting 
piece 13. The first and second protrusions 24, 31 may be sloped or rounded, so that the 

10 second protrusions 31 slide onto the first protrusions 24 when the body member 2 is 

reaching its final position, which means that the distal edge of the body member 1 
reaches the stop 19 (not shown in figure 6). 

Figure 7 shows a sectional view of the cartridge holder 2 and the body member 1 which 
15 are shown in figure 6 after attachment. 

The body member 1 has reached its final position. The second protrusion 31 of the body 
member 1 abuts on the first protrusion 24 of the fixing member 21 so that the fixing 
member 21 is bent radially inwardly, thereby the inner side 42 of the fixing member 21 

20 abuts on the cartridge 3 so that it is secured against axial, especially distal, 
displacement, in this embodiment the cartridge 3 is secured in a force fitting manner, in 

other words, the inner side 42 of the flexible member 21 impacts a force on the cartridge 
3 so that it is hold in its position. 

25 In one embodiment the inner side 42 of the fixing member 21 is roughened so that the 

friction between the fixing member 21 and the cartridge 3 is increased, fn one 
embodiment the cartridge 3 has a roughened surface or roughened portions on the 
surface on which the inner side 42 of the flexible member 21 abuts. In the embodiment 
shown in figures 6 and 7 the inner side 42 of the flexible member 21 abuts on the label 

30 5 positioned on the cartridge 3. The surface of the label 5 may be rougher than the 

surface of the cartridge 3, for example the cartridge 3 is made of glass and the label 5 is 
made of paper. 
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In one embodiment the inner side 42 of the fixing member 21 comprises a radially 
inwardly protruding element (not shown in figures 6 and 7) which impacts the radial 
force on the cartridge 3. Thus, the force caused by the inwardly bent fixing member 21 
radially impacts on the cartridge 3 at the point where the protruding element touches the 

5 cartridge 3. 

In this embodiment the inner side 41 of the fixing member 21 is pushed towards the 
cartridge 3, thereby securing the cartridge 3 against axial displacement. The cartridge 3 
is secured by frictional connection. Alternatively or additionally, the cartridge 3 may be 

10 secured by a positive locking. In one embodiment the inner side 42 of the fixing member 
21 is pushed into a cavity provided in the cartridge 3 (not shown). 

Other implementations are within the scope of the claims. Elements of different 

embodiments may be combined to form implementations not specifically described 
15 herein. 
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Reference numerals 

1 body member 
2 cartridge hoider 

3 cartridge 
4 body portion 

5 label 

6 neck portion 

7 septum 

8 flanged rim 

9 bung 
10 window 

11 button element 
12 piston rod 

13 connecting piece 

14 needle hub 

15 needle unit 

16 outer thread 

17 outer thread 
18 inner thread 

19 stop 

20 cannula 
21 fixing member 
22 cut-out 
24 protrusion 

25 catch portion 
29 skirt 
31 protrusion 

41 outer side 

42 inner side 
43 side 
44 edge 
50 longitudinal axis 
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Claims 

1. A cartridge hoider (2) having a distal end and a proximal end, the cartridge holder (2) 

5 comprising 

a coupling housing portion (13,14) in which a cartridge (3) can be inserted at least partly, the 

coupling housing portion (13, 14) being configured to be coupled to a part (11,15) of a drug 

deiivery device, 

10 

a fixing member (21) being connected with the coupling housing portion (13, 14), the fixing 

member (21) being flexible and integrally formed with the coupling housing portion (13,14) 

and having an inner side (42) and an outer side (41), the fixing member (21) being further 

movable radially inwardly with respect to the coupling housing portion (13, 14) to a position in 

15 which the fixing member (21) is suitable for securing the cartridge (3) against distal 

displacement of the cartridge (3), wherein the fixing member (21) can be moved towards a 

longitudinal axis (50) of the cartridge holder (2), i.e. into a space which is provided for the 

cartridge (3) if it is inserted in the cartridge holder (2), so that the inner side (42) abuts on the 

cartridge (3) when a force impacts on the outer side (41). 

20 

2. The cartridge holder (2) according to claim 1, wherein the fixing member (21) has 

a side (43) which is connected with the coupling housing portion (13, 14), an edge (44) 

of the fixing member (21) extending from one end of the side (43) which is connected 

with the coupling housing portion (13, 14) to the other end of this side (43), the edge 

25 (44) being separated from the coupling housing portion (13, 14) by a cut-out (22). 

3. The cartridge hoider (2) according to claim 1 or 2, wherein the fixing 

member (21) comprises a first protrusion (24) formed on an outer side (41) of the fixing 

member (21). 

30 

4. The cartridge hoider (2) according to any of the claims 1 to 3, wherein the fixing 

member (21) comprises a catch portion (25) formed on an inner side (42) of the fixing 

member (21). 

35 5. The cartridge holder (2) according to any of the claims 1 to 4, wherein the coupling 

housing portion (13,14) comprises a thread (17,16). 
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6. The cartridge holder (2) according to any of the claims 1 to 5, wherein the coupling 

housing portion (14) is configured to be coupled with a needle unit (15). 

7. The cartridge holder (2) according to any of the claims 1 to 5, wherein the coupling 

5 housing portion (13) is configured to be coupled with a body member (1) of the drug 

delivery device. 

8. A drug delivery device comprising a cartridge holder (2) according to any of the 

claims 1 to 7 and further comprising a cartridge (3) which is located in the cartridge 

10 holder (2), wherein the part (11, 15) of the drug deiivery device is coupled with the 

coupling housing portion (13, 14), thereby the part (11, 15) of the drug deiivery device 

abuts on the fixing member (21) so that the fixing member (21) secures the cartridge (3) 

against distal displacement. 

15 9. The drug delivery device according to claim 8, wherein the coupling housing portion 

(13, 14) is inserted in the part (11, 15) of the drug deiivery device. 

10. The drug deiivery device according to claim 8 or 9, wherein the part (11, 15) of the 

drug deiivery device comprises a second protrusion (31) which abuts on the fixing 

20 member (21). 

11. The drug deiivery device according to any of the claims 8 to 10, wherein the fixing 

member (21) is configured to at least partly engage with a cavity provided in the 

cartridge (3) or a necking (6) of the cartridge. 

25 
12. The drug deiivery device according to claim 11, wherein the cartridge (3) has a neck 

portion (6) and a skirt (29) which radially protrudes over the neck portion (6), the fixing 

member (21) being configured to engage at ieast partly with the neck portion (6). 

30 13. The drug deiivery device according to any of the claims 8 to 12, wherein the fixing 

member (21) abuts on the cartridge (3) so that a force-fit connection is formed. 

14. A method for securing a cartridge (3) in a cartridge holder (2) according to any of ciatms 1 

to 7, the method comprising: 

35 
inserting the cartridge (3) into the cartridge hoider (2) so that the cartridge (3) is at least 

partly inserted in the coupling housing portion (13, 14) of the cartridge holder (2), 
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coupling the coupling housing portion (13, 14) with the part (1,15) of the drug delivery 

device, so that the fixing member (21) moves radially inwardly towards the longitudinal axis 

(50) to a position in which the fixing member (21) secures the cartridge (3) against distal 

displacement 


