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Description 

DOSE SETTING MECHANISM FOR A DRUG DELIVERY DEVICE 

5 Field of the Present Patent Application 

The present patent application is generally directed to drug delivery devices. More 

particularly, the present patent application is generally directed to drug delivery devices, 
such as pen type drug delivery devices. Such devices provide for self administration of 

10 medicinal product from a multi-dose cartridge and permit a user to set the delivery 
dose. The present application may find application in both resettabie (i.e., reusable) 

and non-resettabie (i.e., non-reusable) type drug delivery devices. However, aspects of 
the invention may be equally applicable in other scenarios as well. 

15 Background 

Pen type drug delivery devices have application where regular injection by persons 

without forma! medical training occurs. This is increasingly common among patients 

having diabetes where self-treatment enables such patients to conduct effective 
20 management of their disease. 

In certain types of medication delivery devices, such as pen type devices, cartridges of 

medication are used. These cartridges are housed in a cartridge holder or cartridge 
housing. Such cartridges include a bung or stopper at one end. At the other end of the 

25 cartridge, the cartridge comprises a pierceabie seal. To dispense a dose of medication 

from such a cartridge, the medication delivery device has a dose setting mechanism 

that uses a spindle to move in a distal direction towards the cartridge and to press a 
distal end of the spindle against the bung. This expels a certain set dose of medication 
from the cartridge. As medication runs low, a user may attempt to set a dose that 

30 exceeds the amount of medication left in the cartridge. In order to insure dose 

accuracy, it is important that a drug delivery device is designed to not allow a user to 
dial a dose that is greater than the amount of medication remaining in the cartridge. As 
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some users may apply a large turning force (i.e., a large torque load) when 

attempting to dial a dose that exceeds the amount of medication left in the cartridge, 

it is important that the drug delivery device be able to withstand a large force. 

5 There is, therefore, a general need to take these perceived dose accuracy issues 

into consideration when designing either resettable or non-resettable drug delivery 

devices, such as pen type drug delivery devices. 

It is therefore an object of the present invention to provide a dose setting mechanism 

10 for a drug delivery device which is improved with regard to above explained needs. 

Summary 

According to an exemplary arrangement, a dose setting mechanism for a drug 

15 delivery device is provided. Preferably, the dose setting mechanism is a pen type 

drug delivery device. The dose setting mechanism for a drug delivery device with a 

cartridge is operable to select a dose of medication which shall be administered out 

of the cartridge of medication. The dose setting mechanism further comprises means 

that prevent a user of the dose setting mechanism from setting a dose of medication 

20 that is greater than the medication remaining in the cartridge. The dose setting 

mechanism comprises a shaft and a nut member disposed on a helical groove of the 

shaft, wherein the helical groove comprises a first pitch which is provided along a 

first portion of the rotatable shaft. The means preventing a user from setting a dose 

that is greater than said remaining medication in the cartridge comprise a second 

25 pitch which is provided along a second portion of the shaft. The first pitch is different 

from the second pitch, wherein the second pitch is preferably greater. 
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During dose setting, the shaft is rotated relative to the nut member while the nut 

member traverses in a longitudinal direction along the groove from a first end of the 

shaft towards a second end of the shaft. The nut member traverses along the groove 

until the user attempts to select a dose greater than the medication remaining in the 

5 cartridge and the nut member prevents the shaft and the nut from rotating relative to 

each other and increasing the dose. The dose setting mechanism comprises means 

preventing a user of said dose setting mechanism from setting a dose of said 

medication that is greater than said remaining medication in said cartridge, said 

means comprising a second pitch provided along a second portion of said shaft, 

10 wherein said first pitch is different from said second pitch, wherein said second pitch 

is preferably greater than said first pitch, characterized by a third pitch provided 

along a third portion of said shaft, wherein said first pitch provided along said first 

portion of said shaft is preferably generally equal to said third pitch. 

15 

According to another exemplary arrangement, a drug delivery device for a dose 

setting mechanism according to an arrangement is provided. 
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In a preferred embodiment, the nut member and the shaft each comprise at least one 
substantially radial stop face, wherein the at least one substantially radial stop face of 
the nut member engages the at feast one substantially radial stop face of the shaft 

5 preventing the shaft and the nut member from rotating relative to each other in a 

position preventing a user from setting a dose of the medication greater than the 

remaining medication in the cartridge. The increased second pitch located preferably 

at the end of the thread of the shaft just before the radial stop faces engage allows the 
increase of the effective length of the stop faces in axial direction and therefore an 

10 enlargement of the stop faces so as to maximise the strength of the system. 

According to another arrangement, a method of limiting a maximum dose that may be 
set in a drug delivery device is provided. The method includes providing a cartridge of 
medication in said drug delivery device, providing a rotatable shaft, and providing a 

15 helical groove aiong a surface of the rotatable shaft. The helical groove has a first pitch 
along a first portion of the rotatable shaft and a second pitch aiong a second portion, 
and the first pitch is different from the second pitch. The method further includes 

disposing a non-rotating member on the helical groove of the shaft, and rotating the 
shaft during dose setting of said drug delivery device. During the rotation, the shaft is 

20 rotated relative to said non-rotating member while said non-rotating member traverses 
along said groove from a proximal end of said shaft towards a distal end of said shaft. 

The method further includes selecting a dose greater than the medication remaining in 

the cartridge and utilizing the non-rotating member to prevent a user from further 

rotating the shaft and increasing the dose. 
25 

These as well as other advantages of various aspects of the present invention will 
become apparent to those of ordinary skill in the art by reading the following detailed 
description, with appropriate reference to the accompanying drawings. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments are described herein with reference to the drawings, in which: 
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Figure 1 illustrates an arrangement of the drug delivery device with a dose setting 
mechanism in accordance with the one aspect of the present invention; 

5 Figure 2 illustrates the drug delivery device of Figure 1 with a cap removed and 

showing a cartridge holder; 

Figure 3 illustrates a perspective view of a shaft of a dose setting mechanism, such as 

the dose setting mechanism illustrated in Figure 1 or 2; 

10 

Figure 4 illustrates a perspective view of a nut member of a dose setting mechanism, 
such as the dose setting mechanism illustrated in Figure 1 or 2; 

Figure 5 illustrates a perspective view of the shaft of a dose setting mechanism 
15 coupled to a nut member of a dose setting mechanism, such as the dose setting 

mechanism illustrated in Figure 1 or 2; 

Figure 6 illustrates a perspective view of the shaft of a dose setting mechanism 
coupled to a nut member of a dose setting mechanism, such as the dose setting 

20 mechanism illustrated in Figure 1 or 2; 

Figure 7 illustrates a partial perspective view of the shaft of a dose setting mechanism 

coupled to a nut member of a dose setting mechanism during dose setting, such as the 
dose setting mechanism illustrated in Figure 1 or 2; 

25 
Figure 8 illustrates a partial perspective view of the shaft of a dose setting mechanism 
coupled to a nut member of a dose setting mechanism during dose setting, such as the 
dose setting mechanism illustrated in Figure 1 or 2; 

30 Figure 9 illustrates a partial perspective view of the shaft of a dose setting mechanism 
coupled to a nut member of a dose setting mechanism during dose setting, such as the 

dose setting mechanism illustrated in Figure 1 or 2; 
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Figure 10 illustrates a partial perspective view of the shaft of a dose setting mechanism 
coupled to a nut member of a dose setting mechanism during dose setting, such as the 

dose setting mechanism illustrated in Figure 1 or 2; and 
5 

Figure 11 illustrates a partial perspective view of the shaft of a dose setting mechanism 
coupled to a nut member of a dose setting mechanism during dose setting, such as the 
dose setting mechanism illustrated in Figure 1 or 2. 

10 DETAILED DESCRIPTION 

The terms „drug" or "medicinal product" or "medicament", as used herein, mean a 
pharmaceutical formulation containing at least one pharmaceuticaiiy active compound, 

15 wherein in one embodiment the pharmaceuticaiiy 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, a antibody, an enzyme, an antibody, a hormone or an oligonucleotide, or 

a mixture of the above-mentioned pharmaceuticaiiy active compound, 

20 wherein in a further embodiment the pharmaceuticaiiy 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, 

25 atherosclerosis and/or rheumatoid arthritis, 

wherein in a further embodiment the pharmaceuticaiiy active compound comprises at 

least one peptide for the treatment and/or prophylaxis of diabetes mellitus or 
complications associated with diabetes meliitus such as diabetic retinopathy, 

30 
wherein in a further embodiment the pharmaceuticaiiy active compound comprises at 
least one human insulin or a human insulin analogue or derivative, glucagon-like 
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peptide (GLP-1) or an analogue or derivative thereof, or exedin-3 or exedin-4 or an 

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

Insulin analogues are for example Gly(A21), Arg(B31), Arg(B32) human insulin; 
5 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; Aia(B26) human 

insulin; Des(B28-B30) human insulin; Des(B27) human insulin and Des(B30) human 
insulin. 

10 
Insulin derivates are for example B29-N-myristoyl-des(B30) human insulin; B29-N-
palmitoyl-des(B30) human insulin; B29-N-rnyristoyl human insulin; B29-N-palmitoyl 
human insulin; B28-N-myristoyl LysB28ProB29 human insulin; B28-N-palmitoyl-

LysB28ProB29 human insulin; B30-N-rnyristoyl-ThrB29LysB30 human insulin; B30-N-
15 palmitoyl- ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-glutamyl)-des(B30) 

human insulin; B29-N-(N~!ithocholyl-Y-glutamyl)-des(B30) human insulin; B29-N-(to-
carboxyheptadecanoyl)-des(B30) human insulin and B29-N-(u)-carboxyheptadecanoyl) 
human insulin. 

20 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-G!y-Pro-Ser-Ser~Gly-Ala-Pro-Pro~Pro-Ser-NH2. 

Exendin-4 derivatives are for example selected from the following list of compounds: 
25 

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

des Pro36 [Asp28] Exendin-4(1-39), 
des Pro36 [lsoAsp28] Exendin-4(1-39), 

30 des Pro36 [Met(0)14, Asp28] Exendin-4(1-39), 
des Pro36 [Met(0)14, lsoAsp28] Exendin-4(1-39)J 

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



WO 2010/139645 PCT/EP2010/057495 

7 

des Pro36 [Trp(02)25, lsoAsp28] Exendin-4(1-39), 

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

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

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

10 des Pro36 [Trp(02)25, lsoAsp28] Exendin-4(1-39), 
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; 
15 

or an Exendin-4 derivative of the sequence 
H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2J 

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

H-{Lys)6-des Pro36, Pro38 [Asp28] Exendin-4(1-39)-NH2, 
20 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~(Giu)5-des Pro36, Pro37, Pro38 [Asp28j Exendin-4(1-39)^(Lys)6-NH2, 

H-(Lys)6-des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2, 
25 H-des Asp28 Pro36, Pro37, Pro38 [Trp(02)25] Exendin-4(1-39)-NH2l 

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

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

H-(Lys)6-desPro36J 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, 
des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1"39)-(Lys)6-NH2, 

5 H-(Lys)6-des Pro36f Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2, 

H-Asn-(Giu)5 des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1~39)-(Lys}6-
NH2, 
H-Lys6-des Pro36 [Met(0)14, Trp(02)25, Asp2SJ Exendin-4(1-39)-Lys6-NH2, 
H-des Asp28 Pro36, Pro37, Pro38 [Met(0)14, Trp(Q2)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-(Glu)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-NH2, 
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(S1-39)-

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

or a pharmaceuticaiiy 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 iisted in Rote Liste, ed. 2008, 
Chapter 50, such as Gonadotropine (Foliitropin, Lutropin, Choriongonadotropin, 

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

Triptorelin, Leuproreiin, Buserelin, NafareSin, Goserelin. 

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

30 thereof, or a sulphated, e.g. a pofy-suiphated form of the above-mentioned 
polysaccharides, and/or a pharmaceuticaiiy acceptable salt thereof. An example of a 
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pharmaceuticaiiy acceptable salt of a poly-sulphated Sow molecular weight heparin is 

enoxaparin sodium. 

Pharmaceuticaiiy acceptable salts are for example acid addition salts and basic salts. 
5 Acid addition salts are e.g. HCi or HBr salts. Basic salts are e.g. salts having a cation 

selected from alkali or alkaline, e.g. Na+, or K+, or Ca2+, or an ammonium ion 
N*(R1)(R2)(R3)(R4), wherein R1 to R4 independently of each other mean: hydrogen, 
an optionally substituted C1-C6-alkyl group, an optionally substituted C2-C6-alkenyl 
group, an optionally substituted C6-C10-aryl group, or an optionally substituted C6-

10 C10-heteroaryi group. Further examples of pharmaceuticaiiy 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. 

15 Pharmaceuticaiiy acceptable solvates are for example hydrates. 

Referring to Figure 1, there is shown a drug delivery device 1 in accordance with an 

exemplary arrangement. The drug delivery device 1 comprises a housing having a first 
cartridge retaining part 2, and a dose setting mechanism 4. The drug delivery device 

20 may be a resettabie drug delivery device (i.e., a reusable device) or alternatively a 
non-resettable drug delivery device (i.e., a non-reusable device). A first end of the 

cartridge retaining part 2 and a second end of the dose setting mechanism 4 are 
secured together by connecting features. For non-resettable devices, these connecting 
features would be permanent and non-reversible. For resettabie devices, these 

25 connecting features would be releasable. 

In this illustrated arrangement, the cartridge housing 2 is secured within the second 
end of the dose setting mechanism 4. A removable cap 3 is reieasabiy retained over a 
second end or distal end of a cartridge retaining part or cartridge housing. The dose 

30 setting mechanism 4 comprises a dose dial grip 12 and a window or lens 14. A dose 
scale arrangement 16 is viewable through the window or lens 14. To set a dose of 
medication contained within the drug delivery device 1, a user rotates the dose dial 
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grip 12 such that a dialled dose will become viewable in the window or Sens 14 by way 

of the dose scale arrangement 16. 

Figure 2 illustrates the medical delivery device 1 of Figure 1 with the cover 3 removed 
5 from a distal end 19 of the medical delivery device 1. This removal exposes the 

cartridge housing 6. As illustrated, a cartridge 25 from which a number of doses of a 
medicinal product may be dispensed, is provided in the cartridge housing 6. Preferably, 
the cartridge 25 contains a type of medicament that can be administered relatively 
often, such as once or more times a day. One such medicament is either long acting or 

10 short acting insulin or an insulin analog. The cartridge 25 comprises a bung or stopper 

(not illustrated in Figure 2) that is retained near a second end or a proximal end 27 of 
the cartridge 25. The medical delivery device, in particular the dose setting mechanism 
4, also comprises a driver having a spindle (not illustrated in Figure 2). 

15 The cartridge housing 6 has a distal end 23 and a proximal end 27. Preferably, the 
cartridge distal end 23 of the cartridge housing 6 comprises a groove 8 for attaching a 
removable needle assembly (not illustrated in Figure 2). However, other needle 

assembly connection mechanisms could also be used. If the drug delivery device 1 
comprises a resettabie device, the cartridge proximal end 27 is removably connected 

20 to the dose setting mechanism 4. In one preferred embodiment, cartridge housing 
proximal end 27 is removably connected to the dose setting mechanism 4 via a 

bayonet connection. However, as those of ordinary skill in the art will recognize, other 

types of removable connection methods such as threads, partial threads, ramps and 
detents, snap locks, snap fits, and luer locks may also be used. 

25 

As previously mentioned, the dose setting mechanism 4 of the drug delivery device 
illustrated in Figure 1 or 2 may be utilized as a reusable drug delivery device(i.e., a 
drug delivery device that can be reset). Where the drug delivery device 1 comprises a 
reusable drug delivery device, the cartridge 25 is removable from the cartridge housing 

30 6. The cartridge 25 may be removed from the device 1 without destroying the device 1 
by merely having the user disconnect the dose setting mechanism 4 from the cartridge 

housing 6. 
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in use, once the cap 3 is removed, a user can attach a suitable needle assembly to the 

groove 8 provided at the distai end 23 of the cartridge housing 6. Such needle 

assembly may be, for example, screwed onto a distai end 23 of the housing 6 or 
5 alternatively may be snapped onto this distal end 23. After use, the replaceable cap 3 

may be used to re-cover the cartridge housing 6. Preferably, the outer dimensions of 

the replaceable cap 3 are similar or identical to the outer dimensions of the dose 
setting mechanism 4 so as to provide an impression of a unitary whole when the 
replaceable cap 3 is in position covering the cartridge housing 6 when the device is not 

10 in use. 

in accordance with an exemplary arrangement, it may be beneficial to limit a maximum 
dose that may be set in the drug delivery device of Figures 1 and 2 when a user 
attempts to set a dose that is greater than the amount of medication remaining in the 

15 cartridge. In order to achieve limiting a maximum dose, the dose setting mechanism 4 
of drug delivery device 1 preferably includes a iast dose iock-out mechanism. The last 
dose lock-out mechanism preferably includes a rotatable shaft 30 having a helical 
groove 32 comprising at least a first and second pitch. 

20 Figures 3 and 4 illustrate components of a dose setting mechanism of a drug delivery 
device, such as the dose setting mechanism 4 of the drug delivery device 1. The dose 

setting mechanism comprises a iast dose lock-out mechanism that prevents a user of 

the drug delivery device 1 from setting a dose of medication that is greater than the 
medication remaining in the cartridge of medication. Specifically, Figure 3 illustrates a 

25 rotatable shaft 30 of the last dose lock-out mechanism and Figure 4 illustrates a non-
rotating nut member 40 of the last dose iock-out mechanism. These two components 

may be coupled together in the dose setting mechanism, as shown in Figures 5-11. In 
an alternative embodiment the nut member may be rotatable and the shaft may be 
non-rotating. It is important that the nut member 40 and the shaft 30 rotate relative to 

30 each other when the user sets a dose. 
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Referring to Figure 3, the rotatable shaft 30 comprises a helical groove 32 provided 

along the rotatable shaft 30. The helical groove has a first pitch provided aiong a first 

portion 34 of the rotatable shaft 30 and a second pitch provided along a second portion 
36 of the rotatable shaft. The first portion is located near a distal end 38 of the 

5 rotatable shaft and the second portion is located near a proximal end 39 of the 
rotatable shaft. Further, the first pitch is different from the second pitch. In an 
exemplary embodiment, the second pitch is greater than the first pitch, as depicted in 
Figure 3. As just one example, the second pitch may be about 2 to about 10 times the 
width of the first pitch. 

10 
In an exemplary embodiment, a third pitch is provided on a third portion 35 of the 
rotatable shaft. The third pitch is preferably provided at the end of the second pitch and 
is preferably different from the second pitch, in an exemplary embodiment, the third 

pitch is less than the second pitch. The third pitch provided along the third portion 35 
15 may be the same or similar to the first pitch provided along the first portion 34 of the 

rotatable shaft 30. Alternatively, the third pitch provided along the third portion 35 may 
be different from the first pitch provided along the first portion 34 of the rotatable shaft 

30. The third pitch is preferably the same or very similar in width to the first pitch or 

alternatively the pitch on the non-rotating member (40). 

20 
The rotatable shaft 30 also includes a proximal stop mechanism 37 located at the 

proximal end 39 of the rotatable shaft 30. Preferably, the shape of the proximal stop 

mechanism 37 is complementary to the one of the non-rotating member 40, which is 
illustrated in Figure 4. In a preferred embodiment the shaft 30 is part of a drive sleeve 

25 of the dose setting mechanism 4, preferably accommodated at the distal end of the 

drive sleeve. 

The non-rotating member 40 may comprise a nut. For instance, the non-rotating 

member may be a complete circular nut, as depicted in Figure 4. However, the non-

30 rotating member could alternatively be a partial nut. 
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The non-rotating member 40 includes at least one substantially radial stop face 42, 

The at least one substantially radial stop face 42 is preferably complementary to at 
least one stop face 43 on the proximal stop mechanism 37. In an exemplary 
embodiment, the non-rotating member 40 comprises a plurality of radial stop faces 42. 

5 in embodiments of the dose setting mechanism, the length a of the stop face (depicted 

in Figure 11) is preferably within a range of about from 0.5 to about 2 mm. However, 

there is no limit to the length of such stop face as it will generally depend on the design 
of the device. As such, it may be determined, in part, by certain engineering or design 

requirements such as an adequate strength for the size of the features based on 
10 certain testing parameters, such as Finite Elemental Analysis (FEA). 

Further, the non-rotating member 40 comprises a thread form 46 on its interior. Thread 
form 46 could be a partial thread. In an exemplary embodiment, the thread form 46 
comprises two half turns of a two start thread. Other types of thread forms are possible 

15 as well. The non-rotating member 40 is capable of being disposed on the helical 
groove of the rotatable shaft 40, as shown in Figures 5-11. The thread form 46 ailows 
the non-rotating member to traverse the helical groove 32 when the rotatable shaft 30 

is rotated during dose setting. 

20 The non-rotating member 40 also includes at least one spline feature 44. The spline 
features 44 may be protrusions from the non-rotating member 40 that may interact with 

a housing of the drug delivery device 1 that houses the dose setting mechanism 4. The 

spline feature 44 operates to prevent relative rotation between the non-rotating 

member 40 and a housing of the drug delivery device that houses the dose setting 
25 mechanism 4. In an exemplary embodiment, the non-rotating member comprises a 

plurality of spiine features 44. 

During dose setting of a drug delivery device having a dose setting mechanism with 
the components illustrated in Figures 3 and 4, the shaft 30 is rotated relative to the 

30 non-rotating member 40. During rotation, the non-rotating member 40 traverses along 
the helical groove 32 from the distai end 38 toward the proximal end 39 of the shaft 30. 
The non-rotating member 40 traverses along the helical groove 32 until a dose greater 
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than the medication remaining in the cartridge is selected. When a dose greater than 

the medication remaining in the cartridge is selected, the non-rotating member 40 

prevents the shaft from rotating and increasing the dose dialled. Specifically, the stop 
faces 42 and 43 prevent the shaft from rotating and increasing the dose dialled. 

5 
As depicted in Figure 5, the rotatable shaft 30 comprises a distai start position 52. The 
non-rotating member 40 is located at the distal start position 52 when the drug delivery 
device cartridge is substantially filled with medication. Further, as depicted in Figure 6, 
the rotatable shaft also comprises a proximal stop position 62. The proximal stop 

10 position 62 is located at the point the non-rotating member 40 encounters the proximal 

stop mechanism 37. The non-rotating member 40 is located at the proximal stop 
position when the dose dialled equals the amount of medication remaining in the 
cartridge, A distance between the distal start position 52 and proximal stop position 62 
corresponds to an amount of medication contained in the medication cartridge of the 

15 drug delivery device. For instance, in the case of a cartridge housing 300 International 
Units ("units") of medication, there are approximately 300 units of medication when the 
non-rotating member is located at the distal start position 52. Further, the non-rotating 

member is located at the proximal stop position 62 when there are no additional units 

of medication available. Still further, the non-rotating member is located approximately 
20 half-way between (not depicted) the distal start position 52 and proximal stop position 

62 when there are approximately 150 units of medication available for dosing. 

Alternatively, the non-rotating member 40 during dose dialling may traverse along the 

helical groove 32 from the proximal end, i.e. a proximal start position, toward the distal 
25 end of the shaft 30, i.e. a distal stop position. When a dose greater than the medication 

remaining in the cartridge is selected, the non-rotating member 40 prevents the shaft 
30 from rotating and increasing the dose dialled encountering a distai stop mechanism 
after reaching the distal stop position. 

30 When the set dose is dispensed from the cartridge, the non-rotating member 40 does 
not rotate relative to the rotatable shaft 30. Rather, both the non-rotating member 40 
and the shaft 30 move in an axial direction. 
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The operation of the dose setting mechanism will be further described with reference 
to Figures 7-11. For the majority of dose setting, the non-rotating member traverses 
along the first pitch while traversing along the helical groove 32. However, when the 

5 user is setting a dose that is near the limit of the medication remaining in the cartridge 

25, the non-rotating member 40 traverses along the helical groove 32 having a second 
pitch, which is greater than the first pitch. Figures 7-11 illustrate the interaction 
between rotatable shaft 30 and the non-rotating member 40 during dose setting of the 
iast dose. Specifically, these Figures illustrate the last approximately 90 degrees of 

10 rotation of the rotatable shaft 30. In such an arrangement, the last approximately 90 
degrees of rotation may be generally equivalent to about 4 to about 7 units of 
medication contained in the cartridge 25 of the injection device. For purposes of clarity, 
the spline features 44 of the non-rotating member 40 have been omitted. The Figures 

7-11 depict the relative rotation between the non-rotating member 40 and the rotatable 
15 shaft 30, 

Figure 7 depicts the beginning of the last 90 degrees of rotation, where, in this 

example, the stop feature 42 of the non-rotating member and stop feature 43 of the 

rotatable shaft 30 just pass each other. At this point, the non-rotating member 40 is 
20 traversing along the first pitch and is just about to begin traversing along the second 

pitch. The threads of the non-rotating member 40 contact the threads of the rotatable 

shaft 30 in, for example, areas 70, 72, and 74. 

Figure 8 depicts when the non-rotating member 40 begins traversing along the second 
25 pitch. The threads of the non-rotating member 40 contact the threads of the rotatable 

shaft 30 at, for example, point 82 and areas 80 and 84. In this example, the second 
pitch begins at a location corresponding to approximately the iast 80 degrees of 
rotation. However, it should be understood that the second pitch could begin at a 

different location. For example, the second pitch could begin at a location 
30 corresponding to approximately the iast 45-360 degrees of rotation. Other locations are 

possible as well. 
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Figure 9 depicts when the non-rotating member 40 is approximately midway through 

traversing along the second pitch where it travels fast compared to the travelling along 

the first pitch. This means that the axial displacement of the non-rotating member 40 
relative to the shaft 30 over a certain angle of rotation along the second pitch is greater 

5 than the axial displacement of non-rotating member 40 relative to shaft 30 over the 
same angle of rotation along the first pitch. The fast rotation along the second pitch 

may be sensed by the user indicating that the end of the dose settable amount is 
reached. At the position illustrated in Figure 9 the threads of the non-rotating member 
40 contact the threads of the rotatable shaft 30 only at points 90 and 92. As Figure 9 

10 depicts, the nut 40 is adequately guided on both sides due to the twin start threads 46 
when it is engaged with the second pitch section. However, the contact area between 
the threads is minimal. As shown, the twin start threads contact the second pitch area 
at points 90 and 92. These contact points prevent the non-rotating member 40 from 
twisting off axis during this increased pitch segment. 

15 
Figure 10 depicts when the non-rotating member 40 begins traversing along the third 
pitch, and also just before the stop feature 42 and stop feature 43 engage. The threads 

of the non-rotating member 40 contact the threads of the rotatable shaft 30 at, for 

example, points 100 and 104 and in area 102. 

20 
Figure 11 depicts when the non-rotating member 40 is finished traversing along the 

third pitch and when the stop feature 42 and stop feature 43 engage. As Figure 11 
depicts, the stop face 42 of the non-rotating member abuts a complementary stop face 
43 of the distal stop mechanism 37 of the rotatable shaft 30. The effective length of the 

25 stop faces is shown as the length a. Beneficially, the greater the effective length, the 

greater the stop force of the last dose lock-out mechanism. 

By providing the second pitch rather than just a constant pitch on the rotatable shaft, 
the effective length a of the stop faces in axial direction can be increased. The change 

30 of pitch on the rotatable shaft 30 from a first pitch to the increased second pitch allows 
for an increase in the effective length a of the stop faces 42, 43 and therefore creates 
an increased stop face contact area. The increased stop face contact area increases 
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the stop force when a user attempts to dial a dose greater than the amount of 

medication remaining in the cartridge. 

In addition, the reduced pitch section (i.e., the third pitch on third portion 35) is 
5 preferably similar to or identical to the pitch on the nut 40. Therefore, the surface 

engagement between the threads 46 of the non-rotating member 40 and the threads of 
the rotatable shaft 30 is increased, thus enabling a higher axiaf load to be restrained. 

Because a higher axial load can be restrained due to the increased surface 
engagement, there is a reduced risk of damage to the threads on these two parts when 

10 a high stop torque load is applied by a user. The longer the reduced pitch on third 

portion 35, the larger the contact surface between the thread forms and therefore the 
higher the axial load that these thread forms can restrain. 

It should be understood that the example depicting the last 90 degrees of rotation in 
15 Figures 7-11 is for illustrative purposes and is not meant to be limiting. For example, 

the second pitch could occur at or near the last 180 degrees of rotation (i.e., the final 
one-half turn of the rotatable shaft relative to the non-rotating member.). Still further, 
the second pitch could occur at or near the last 360 degrees of rotation (i.e., the final 
complete turn of the rotatable shaft relative to the non-rotating member.). Still further, 

20 the second pitch could occur at or near the last 540 degrees of rotation (i.e., the final 
one and a half turns of the rotatable shaft relative to the non-rotating member). As one 

of ordinary skill in the art will recognize, other examples are possible as well. 

A dose setting mechanism in accordance with an exemplary embodiment increases 
25 the stop face area without having a detrimental effect on the stop strength. Accordingly, 

a dose setting mechanism in accordance with an exemplary embodiment offers an 

improved last dose lock-out mechanism with an increased stop force. The increased 

stop force is useful for preventing a user from dialling a dose greater than the 

remaining medication. As discussed above, the dose setting mechanism described 
30 above may be utilized in drug delivery devices that are reusable or in drug delivery 

devices that are non-reusable. 
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Exemplary embodiments of the present invention have been described. Those skilled 

in the art will understand, however, that changes and modifications may be made to 

these embodiments without departing from the true scope and spirit of the present 

invention, which is defined by the claims. 
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Claims 

1. A dose setting mechanism for a drug delivery device, preferably a pen type 

drug delivery device, with a cartridge of medication, wherein the dose setting 

mechanism is operable to select a dose of medication which shall be administered 

out of said cartridge, the dose setting mechanism comprising: 

a shaft, 

a helical groove having a first pitch provided along a first portion of said shaft, and 

a nut member disposed on said helical groove of said shaft, 

wherein during dose setting of said drug delivery device, said shaft is rotated relative 

to said nut member while said nut member traverses in longitudinal direction along 

said helical groove from a first end of said shaft towards a second end of said shaft, 

and 

means preventing a user of said dose setting mechanism from setting a dose of said 

medication that is greater than said remaining medication in said cartridge, said 

means comprising a second pitch provided along a second portion of said shaft, 

wherein said first pitch is different from said second pitch, 

wherein said second pitch is preferably greater than said first pitch, 

characterized by a third pitch provided along a third portion of said shaft, 

wherein said first pitch provided along said first portion of said shaft is preferably 

generally equal to said third pitch. 

2. The mechanism of claim 1 wherein the relative movement of shaft and nut 

member comprises a start position and a stop position of shaft and nut member 

relative to each other, wherein the displacement distance of the nut member 

between said start position and said stop 
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position along the shaft corresponds to the amount of medication contained in said 

cartridge. 

3. The mechanism of any one of the preceding claims wherein when said dose 

is dispensed from said cartridge, said nut member does not rotate relative to said 

shaft but rather both said nut member and said shaft move in a substantially axial 

direction, wherein said nut member preferably comprises at least one spline feature, 

said at least one spline feature preventing relative rotation between said nut member 

and a housing of said drug delivery device. 

4. The mechanism of any one of the preceding claims wherein said nut member 

comprises a partial thread, preferably two half turns of a two start thread. 

5. The mechanism of any one of the preceding claims wherein said first portion 

is located near a proximal end of said shaft and said second portion is located near a 

distal end of said shaft. 

6. The mechanism of any of the preceding claims wherein said nut member 

comprises at least one substantially radial stop face, said at least one substantially 

radial stop face engaging at least one substantially radial stop face on said shaft so 

that said nut member prevents said shaft from rotating relative to said nut member. 

7. The mechanism of claim 6 wherein said nut member comprises a plurality of 

substantially radial stop faces, said plurality of radial stop faces engaging a plurality 

of substantially radial stop faces on said shaft. 

8. The mechanism of any one of the preceding claims wherein said drug delivery 

device comprises a non-reusable pen type drug delivery device. 
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9. The mechanism of any of claims 1 to 8 wherein said third pitch provided along 

said third portion of said shaft is similar to a thread of said nut member. 

10. The mechanism of any one of the preceding ciaims wherein said nut member 

is a complete circular nut. 

11. The mechanism of any one of the preceding claims, wherein the second 

portion begins at a location corresponding to the last 45 to 360 degrees of rotation 

when the shaft is rotated relative to said nut member prior the nut member reaches 

the stop position. 

12. The mechanism of any one of the preceding claims wherein said first end of 

said shaft comprises a distal end and said second end of said shaft comprises a 

proximal end. 

13. The mechanism of any one of the preceding claims wherein the shaft is 

rotatable and the nut member is non-rotating. 

14. A drug delivery device comprising a dose setting mechanism according to any 

of the preceding claims and a cartridge of medication. 


