(11) Application No. - AU 2005298946 B2
(19) AUSTRALIAN PATENT OFFICE

(54)  Title

Injection device with torsion spring and rotatable display

(51)2  International Patent Classification(s)

AB1M 5,145 20060101AFI2006050
{2006.01) 4BHEP AB1M
A61M 5,315 57315
(2006.01) 20060101ALI 2006050
AB1M 5,145 4BHEP
PCT/EP2005-011287
(21) Application No: 2005298946 (22) Application Date: 2005 10 .20

(87)  WIPO No:  wopg 045528
(30) Priority Data

(31) Number (32) Date (33) Country
04077899.5 2004 10 21 EP
(43) Publication Date : 2006 05 04

(1) Applicant(s)
Novo Nordisk A/S

(72) Inventor(s)

Enggaard, Christian Peter, Moller, Claus Schmidt, Markussen. Tom Hede

(74) Agent/Attorney
Shelston IP, Level 21 60 Margaret Street, Sydney, NSW, 2000

(56)  Related Art
Us 2005-0197625 (HAUETER et al.) 08 September 2005
W0 2002-053214 (NOVO NORDISK A/S) 11 July 2002
WO 2001-095959 (NOVO NORDISK A/S) 20 December 2001
W0 2005-046770 (HASELMEIER S.A.R.L.) 26 May 2005
US 6004297 (STEENFELDT-JENSEN et al.) 21 December 1999




o
<
®
a
v
v
<+
e
S
S
S
S
a
g

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
4 May 2006 (04.05.2006)

(10) International Publication Number

WO 2006/045528 Al

(51) International Patent Classification:
A6IM 5/143 (2006.01) A6IM 5/315 (2006.01)

(21) International Application Number:
PCT/EP2005/011287

(22) TInternational Filing Date: 20 Oclober 2005 (20.10.2005)

(25) Filing Language: English

(26) Publication Language:

(30) Priority Data:
04077899.5 21 October 2004 (21.10.2004)  TiP

(71) Applicant (for all designated States except US): NOYO
NORDISK A/S [DK/DK]; Novo Allé, DK-2880 Bagsvard
(DK).

{72) Inventors; and

(75) Inventors/Applicants (for U/S only): MOLLER, Claus,
Schmidt [DK/DK|; Paludan Miillersvej 7, 1DK-3480 1're-
denshorg (DK). MARKUSSEN, ‘Tom, Hede |DK/DK];
Skavalléen 19, DK-2880 Ragsvard (DK). ENGGAARD,
Christian, Peter [DK/DK]; Skrentevej 13, Tlollgselund,
DK-3210 Vejhy (DK).

English

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AL, AG, AL, AM,
AT, AU, A7, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DL, DK, DM, DZ, EC, EL. &G, ES, T,
GB, GD, GT, GH, GM, HR, HU, ID, IL, IN, IS, IP, KT,
KG, KM, KP, KR, K7, 1.C, TK, LR, 1., IT, .U, TV, TY,
MA, MD, MG, MK, MN, MW, MX. MZ,NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU, 8C, SD, SL, $G, SK,
SL, SM, SY, TT, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

(34

Designated Stales (unless otherwise indicated. for every
kind of regional protection availuble): ARIPO (BW, GH.
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), EButasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, I8, I'T, LI, LU, LV, MC, NL, L, P’T,
RO, SE, 31, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE. SN. TD, TG).

Published:

with international search report

[Continued on next page]

(54) Title: INJECTION DEVICE WITH TORSION SPRING AND ROTATABLE DISPLAY

(57) Abstract: The present invention relates to an injection device comprising a torsion spring

operatively connecled (o a dose setling member heing adapted (o set a dose (o be ejected [rom the
injection device. A rotatably mounted display member adapted to display the dose to be ejected
in accordance with a setting of the dose setting member is also provided. The rotatably mounted
display member is adapted (o be rotated over an angle corresponding Lo at least one revolution of
the display member. The display member may be implemented as a dosc indicator barrel having
numerals arranged along a helical path on an outer surface thercof, or alternatively, as a counting
device having two or more display wheels having numerals arranged on an outer surface thereof.
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INJECTION DEVICE WITH TORSION SPRING AND ROTATABLE DISPLAY

FIELD OF THE INVENTION

The present invention relates to an injection device, such as a wind-up pen, wherein
numerals indicating the dose to be ejected from the injection device are displayed over an
angle of rotation exceeding one revolution. In particular, the numerals indicating the dose to
be ejected are arranged along a helical path, or alternatively, numerals indicating the dose to
be ejected are displayed on a counting device. The present invention ensures that an
increased accuracy in dose setting may be obtained.

BACKGROUND OF THE INVENTION

Any discussion of the prior art throughout the specification should in no way be considered as
an admission that such prior art is widely known or forms part of common general knowledge
in the field.

Various types of automatic injection devices have been described in the literature. A majority
of these automatic injection devices apply dose indicator barrels, dose indicator wheels or the
like which, during dose setting, are only allowed to rotate less than one single revolution. The
fact that the dose indicator barrel is only allowed to rotate less than one revolution during
dose setting puts a limit to the obtainable angular resolution. This limited angular resolution
also limits the accuracy of the dose setting procedure.

In prior art injection devices the dose setting scale arranged on the outer surface of the
barrels or wheels contains only up to 42 scale units with an incremental of 2. Thus, the
accuracy when setting a dose is limited by this rather rough incremental.

Examples of “one revolution” barrels or wheel may for example be found in US 5,725,508,
EP0338806 or US 5,104,380.

WO 02/053214 discloses an automatic injection device having a dose indicator barrel capable
of rotating more than one revolution. However, the injection device according to WO
02/053214 applies a linear spring to move a piston rod in the distal direction of the injection
device. Evidently, an injection device applying a linear spring has a built-in axial
displacement due to compressions and extensions of the linear spring along the axial
direction of the injection device. This linear movement may easily be utilized to provide axial
movements of the dose indicator barrel. However, it is a disadvantage that linear springs are
highly non-linear in terms of force vs. compression. In addition, a linear spring exhibits
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relative high mechanical looses. Thus, due to the problems relating to the non-linear
properties and relatively high looses there is a need for injection devices having linear and
more efficient injection assisting systems.

The above-mentioned problems may be solved by applying a torsion spring instead of the
linear spring. An injection device applying a torsion spring is conceptually different from
linear spring-based devices in that torsion-based systems do not have a built-in axial
movement of the spring assisting the user in injecting a dose of medicament from the
injection device. The advantages of torsion-based injection devices are many, the greatest of
these probably being that torsion springs respond in a linear manner over a large working
range.

Thus, there is a need for a torsion spring-based injection device providing an improved and
more user friendly dose setting procedure. The present invention relates to a torsion spring-
based injection device having an expanded dose scale with a high resolution.

SUMMARY OF THE INVENTION

Unless the context clearly requires otherwise, throughout the description and the claims, the
words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as
opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including, but

not limited to”.

In a first aspect there is provided, an injection device comprising:
- a housing with an inner surface provided with threads,
- a dose setting member adapted to set a dose to be ejected from the injection device,
- a torsion spring operatively connected to the dose setting member, such that energy is
accumulated in the torsion spring upon rotation of the dose setting member, and released
to eject the set dose automatically,
- a rotatably mounted display member threadely engaged with the threads of the housing
and operatively connected with the dose setting member such that when the dose setting
member is rotated in order to set a dose, the display member rotates with the dose
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setting member causing the dispiay member to be axially displaced relative to the
housing and adapted to display the dose to be ejected from the injection device in
accordance with a setting of the dose setting member, the rotatably mounted display
member being rotatable over an angle corresponding to at least one revolution of the
display member.

The display member may be adapted to be moved between two end positions. These two end
positions may define or set an axial operation range of the display member. The axial
operation range of the display member may be associated with a substantially linear working
range of the torsion spring. The working range of the torsion spring utilized to move the
display member between the two end positions may constitute only a fraction of the available
working range provided by the torsion spring. Thus, by applying a torsion spring only a small
and linear working range of the available working range is utilized.

The display member may comprise a dose indicator barrel having numerals arranged along a
helical path on an outer surface thereof.

According to a first embodiment of the present invention, the injection device may further

comprise
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- a housing,

- & piston rod having a threaded outer surface with a drive track arranged in a
longitudinal direction of the outer surface of the piston rod,

wherein the dose setting member is rotatably mounted and defines a p assage for the piston
rod, the dose setting member further having a guiding track arranged on an inner surface
thereof,

- a rotatable drive member being adapted to at least partly engage with at least part of
the drive track of the piston rod so as to drive the piston rod,

wherein the dose indicator barrel has a part engaging at least part of the guiding track of the
dose setting member, the dose setting member and the dose indicator barrel being movable
in relation to each other, the dose indicator barrel further having a threaded outer surface
cooperating with a thireaded inner portion of the housing whereby the close indicator barrel
undergoes a combinexd translational and rotational movement in relatio n to the housing upon

rotation of the dose setting member, and

wherein the injection device has a threaded portion cooperating with te threaded outer
surface of the piston rod so that rotation of the piston rod relative to th e housing results in a
longitudinal movernent of the piston rod.

It Is to be understood that the drive track dose not necessarily extend over the full length of
the piston rod. For example, the drive track may in some cases only extend over a part of the
full length of the piston rod. Also, the drive track arranged in the pistors rod may be an
indentation or groove in the longitudinal direction of the piston rod. Alternatively, it may also
be a planar surface or two opposing planar surfaces.

Similarly, it is to be Linderstood that other arrangements in terms of the positioning of the
threaded portion of for example the dose indicator barrel may be arranged differently.

According to a second embodiment of the present invention, the injection device further
comprises

- a housing,
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- a piston rod having a threaded outer surface with a track arranged In a longitudinal

direction of the outer surface of the piston rod,

wherein the dose setting member is rotatably mounted and defines a passage for the piston
rod, the dose setting member further having a guiding track arranged on an inner surface
thereof,

- a rotatable drive member having a threaded portion coope rating with at least part of
the threaded outer surface of the piston rod,

wherein the dose indicator barrel has a part engaging at least part of the guiding track of the
dose setting member, the dose setting member and the dose indicator barrel being movable
in relation to each other, the dose Indicator barrel further having a threaded outer surface
cooperating with a threaded inner portion of the housing whereby the dose indicator barrel
undergoes a combined translational and rotational movement in relation to the housing upon
rotation of the dose setting member, and

wherein the injection device has a portion at least partly engaging the track of piston rod so
that rotation of the drive member relative to the housing results in a longitudinal movement

of the piston rod.

The drive mmember may be adapted to be connected to the dose setting member via a
ratchet. This ratchet allows the dose setting member to be rotated in both directions so that
a glven dose may be either increased or reduced. Due to the force provided by the torsion
spring onto the ratchet, the dose setting member will remain in any position ~ i.e. dose value
- to which it has been brought.

The dose setting member may be adapted to be separated from the driving member. This
separation may be achieved in several ways. In one way the separation may be obtained by
a retraction of the dose setting member in the axial direction of the injection device. The
retraction of the dose setting member must be over a distance sufficient to detach the dose
setting memmber or the drive member from the teeth of the ratchet. Other separation
mechanismis, such as pushing the dose setting member or twisting the dose setting member
are also applicable.

The torsion spring may be arranged between the housing and the dose setting member in
such a way that when the dose setting member is rotated around the piston rod, the torsion
spring is strained. The torsion spring may be a helical spring which extends coaxially with the
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piston rod, and which interconnects the housing and the dose setting member in such a way

that rotation of the dose setting member, in order to set the dose, strains the torsion spring.

The injection device may further comprise a locking member adapted to fixa te the piston rod
in such a way that no relative rotation of the piston rod and the housing is p ossible when the
locking member is in its locking position. This fixation may be provided by a direct
engagement of the locking member into the track of the piston rod, or via thie drive member.
The injection device may further comprise a release button adapted to release the locking
member from its locking position. Preferably, the release button is positioned in the distal
half of the length of the injexction device.

The injection device may further comprise a first stopping member for defining an outer
position of the dose indicator barrel. This outer position of the dose indicator barrel may
correspond to a maximum obtainable dose. Another outer position of the dose indicator
barrel, given by a second stopping member, may define a stop for providing further doses.
The stopping members may form integral parts of the inner surface of the housing.

In a third embodiment, the display member may comprise a counting device having two or
more display wheels having numerals arranged on an outer surface thereof. In this second
embodiment the counting device may have a first and a second wheel. When the dose setting
member is rotated, the first wheel is rotated via an optional gear mechanism, such as a
planet gear. This first wheel may contain numerals with an incremental of ore. The total
scale on this wheel may be from 0 to 9. The second wheel next to the first wheel also
contains numerals with an incremental of 1. However, this second wheel “co unts” the number
of revolutions of the first wheel, or alternatively, it “counts” the tens of the First wheel with

an incremental of one.

BRIEF DESCRIPTION OF TH E DRAWINGS

The present invention will now be described in further details with reference to the
accompanying figures, wherein

Fig. 1 shows a cross-sectional view of a first embodiment of the injection dewvice according to
the present invention,

Fig. 2 shows a cross-sectioral view (rotated 90 degrees compared to Fig. 1) of a first

embodiment of the injectior device according to the present invention,

Fig. 3 shows a detailed cross-sectional view of a first embodiment of the present invention,




WO 2006/045528 PCT/EP2005/011287

Fig. 4 shows a detailed cross-sectional view of a second embodime nt of the present

invention, and
Fig. 5 shows a detailed cross-sectional view of a third embodiment of the present invention,

While the invention is susceptible to varlous modifications and altesnative forms, specific
embodiments have been shown by way of example in the drawings and will be described In
detail herein. It should be understood, however, that the invention is not intended to be
limited to the particular forms disclosed. Rather, the invention is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the invention as defined by
the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

Inits most general aspect the present invention relates to an injection device comprising a
torsion spring in combination with a rotatable dose indicator mechanism capable of being
rotated at least one revolution - i.e. over an angle larger than 360 degrees. For example, the
dose indicator mechanism may be implemented as a barrel (see Figs. 1-4) or as
interconnected wheels (see Fig. 5), the latter being operated as a counting device. In order
to increase the angular resolution compared to known dose indicator mechanisms the dose
indicator mechanism of the present invention is rotatable over an angle of rotation
corresponding to at least one revolution. The fact that the dose to be ejected is displayed
over at least one revolution allows that the dose setting scale may contain at least 50, 60,
70, 80, 90, 100 units with an incremental of one.

Figs. 1-3 show a cross-sectional view of the Injection device accord ing to a first embodiment
of the present invention. The dose of medicament to be ejected fro m the injection device is
set by rotating dose setting member 1, The dose setting member 1 is attached to the housing
5 of the injection device via torsion spring 12, When the dose settimg member 1 is rotated in
order to set a dose to be ejected from the injection device, energy is accumulated in torsion
spring 12, This energy may be released by releasing locking member 4 whereby the piston
rod 2 will rotate and move in the distal direction of the injection de'ice. The distal movement
of the plston rod 2 is caused by a rotational movement of the piston rod 2 itself in that the
piston rod 2 has a threaded outer surface. The threads of the piston rod 2 engage and co-
aperate with a threaded portion 3 of the injection device causing thee piston rod 2 to perform

the distal and axial movement.

The inner surface of housing 5 of the injection device is provided with threads 10. These
threads are adapted to engage and co-operate with outer threads & of a dose indicator barrel

-10-
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9. The dose indicator barrel 9 engages with sliding track 11 of the dose setting member 1 in
such a way that the dose indicator barrel 9 is able to slide in said sliding track 11 in an axial
direction of the injection device.

When the dose setting member 1 is rotated in order to set a dose, the dose indicator barrel 9
rotates with the dose setting member 1 causing the dose indicator barrel 9 to be axially
displaced relative to the housing 5. A window is provided in the housing 5 of the injection
device. Through this window, the user of the injection device may view the actual dose
setting level from numerals (not shown) provided on an exterior surface of the dose indicator

barrel 9. The numerals are arranged along a helical path.

An advantage of having the numerals arranged along a helical-like path is that a higher
angular resolutlon is obtainable when a dose is to be set. Due to this higher angular
resolution a dose can be set with a significantly higher accuracy. This greater accuracy is
obtained since the helical-like path allows for more numerals to be arranged on the dose
indicator barrel 9 compared to numerals arranged at the same height on the surface of the
dose indicator barrel 9.

When a dose has been ejected from the injection device, the dose indicator barrel 9 is
adapted to be rotated back to its initial position and it is thereby ready to be set to a new
dose. The same applies for an injection device applying a counting device as a dose meter.

As already mentioned, the piston rod 2 has a threaded outer surface. This threaded outer
surface engages and co-operates with a threaded portion 3 of the injection device. The piston
rod 2 is driven by the drive member 6 that engages a track in piston rod 2. The axial
movement of the piston rod 2 is provided by rotating piston rod 2 in the threaded portion 3
of the injection device. Drive member 6 may be locked by the locking member 4. In its
locked position, drive member 6 Is prevented from rotating. In order to release the drive
member 6, the user of the injection device may activate a spring-loaded push button 15
whereby drive member 6 causes the piston rod 2 to rotate in threaded part 3 of the housing
whereby the piston rod 2 rotates and travels in the distal direction of the injection device.
Thus, when the drive member 6 is released, the injection device ejects automatically. During
ejection, the dose indicator barrel returns to zero dose.

The dose setting member 1 and the drive member 6 are mechanically connected via a self-

tightening ratchet 13. Preferably, the self-tightening ratchet 13 has saw-toothed teeth with
approximately vertical oriented flanks as the self-tightening flanks.

11-
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In order to reset or reduce an already set dose, the dose setting member 1 is arranged to be
axially retractablex over a distance corresponding to the height of the teeth of the one-way
ratchet 13. Thus, by pulling the dose setting member 1 back, and thereby disengage the
dose setting member 1 from the drive member 6, an already set dose car be reduced or
even reset. The a mount of reduction obviously depends on the angle of rotation (in the
opposite rotation direction as when a dose is set) of the dose setting member 1.

The self-tightenin g ratchet may be formed as a separate component having first and second
engaging parts. Alternatively, one of these parts may form an integral part of the dose
setting member 1., or alternatively, an integral part the drive member 6.

Fig. 4 shows a second embodiment of the present invention. Compared to the first
embodiment, the drive member 6 has a threaded portion cooperating with the threaded outer
surface of the piston rod 2. The main difference compared to the first embodiment is that the
piston rod 2 is no longer rotatable relative to the housing 5. This non-rotatable relationship is
ensured in that thie housing of the injection device has a key 14 which at least partly engages
the track 7 of piston rod 2. Thus, when the drive member 6 is free to rotate relative to the
housing 5 the piston rod 2 will undergo a translational movement along the axial direction of
the injection device.

Fig. 5 shows a third embadiment of the present invention. In this embodiment the dose
indicator barrel of® the first and second embodiment has been replaced by a counting device
having two wheels 15, 16. In principle the number of wheels may be chosen arbitrary, but for
simplicity, a counting device having only two wheels is illustrated in Fig. 5. The counting
device Is operated as follows: When the dose setting member 1 is rotated, the wheel closest
to the dose setting member 15 is rotated via an optional planet gear 17. This wheel contains
numerals with an incremental of one. The total scale on this wheel may contain 10 units
distributed over a scale from 0 to 9, or alternatively, the total scale may contain for example
20 units distrlbuted over two scales each having a scale from 0 to 9.

The second wheel 16 next to the first wheel 15 also contains numerals with an incremental of
1. However, this second wheel “counts” the number of revolutions of the first wheel, or
alternatively, it “counts” the tens of the first wheel with an incremental of one. Alternatively,
the second wheel “counts” the number of half resolutions of the first wheel in case the first
wheel contains a scale having 20 units.

-12-
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. An injection device comprising
- a housing with an inner surface provided with threads,
- a dose setting member adapted to set a dose to be ejected from the injection device,
- a torsion spring operatively connected to the dose setting member, such that energy is
accumulated in the torsion spring upon rotation of the dose setting member, and released
to eject the set dose automatically,
- a rotatably mounted display member threadely engaged with the threads of the housing
and operatively connected with the dose setting member such that when the dose setting
member is rotated in order to set a dose, the display member rotates with the dose
setting member causing the display member to be axially displaced relative to the
housing and adapted to display the dose to be ejected from the injection device in
accordance with a setting of the dose setting member, the rotatably mounted display
member being rotatable over an angle corresponding to at least one revolution of the
display member.

2. An injection device according to claim 1, wherein the display member is adapted to be
moved between two end positions, said two end positions defining an operation range of the
display member, said operation range being associated with a substantially linear working
range of the torsion spring.

3. An injection device according to claim 1 or claim 2, wherein the display member comprises
a dose indicator barrel having numerals arranged along a helical path on an outer surface
thereof.

4. Aninjection device according to claim 2 or claim 3, further comprising
- a housing,
- @ piston rod having a threaded outer surface with a drive track arranged in a
longitudinal direction of said outer surface,
wherein the dose setting member is rotatably mounted and defines a passage for the piston
rod, the dose setting member further having a guiding track arranged on an inner surface
thereof,
- a rotatable drive member being adapted to at least partly engage with at least part of
the drive track of the piston rod so as to drive the piston rod,

13-
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wherein the dose indicator barrel has a part engaging at least part of the guiding track of the
dose setting member, the dose setting member and the dose indicator barrel being movable
in relation to each other, the dose indicator barrel further having a threaded outer surface
cooperating with a threaded inner portion of the housing whereby the dose indicator barrel
undergoes a combined translational and rotational movement in relation to the housing upon
rotation of the dose setting member, and

wherein the injection device has a threaded portion cooperating with the threaded outer
surface of the piston rod so that rotation of the piston rod relative to the housing results in a
longitudinal movement of the piston rod.

5. An injection device according to claim 2 or claim 3, further comprising
- a housing,
- a piston rod having a threaded outer surface with a track arranged in a longitudinal
direction of said outer surface,
wherein the dose setting member is rotatably mounted and defines a passage for the piston
rod, the dose setting member further having a guiding track arranged on an inner surface
thereof,
- a rotatable drive member having a threaded portion cooperating with at least part of
the threaded outer surface of the piston rod,
wherein the dose indicator barrel has a part engaging at least part of the guiding track of the
dose setting member, the dose setting member and the dose indicator barrel being movable
in relation to each other, the dose indicator barrel further having a threaded outer surface
cooperating with a threaded inner portion of the housing whereby the dose indicator barrel
undergoes a combined translational and rotational movement in relation to the housing upon
rotation of the dose setting member, and
wherein the injection device has a portion at least partly engaging the track of piston rod so
that rotation of the drive member relative to the housing results in a longitudinal movement
of the piston rod.

6. An injection device according to claim 4 or claim 5, wherein the drive member is adapted
to be connected to the dose setting member via a ratchet.

7. An injection device according to any of claims 4 to 6, wherein the torsion spring is
arranged between the housing and the dose setting member in such a way that when the

dose setting member is rotated around the piston rod, the torsion spring is strained.

8. An injection device according to claim 7, wherein the torsion spring is a helical spring
which extends coaxially with the piston rod.

-14-




30 Mar 2011

2005298946

10

15

11

9. An injection device according to any of claims 4 to 8, further comprising a locking member
adapted to fixate the piston rod in such a way that no relative rotation between of the piston
rod and the housing is possible when the locking member is in its locking position.

10. An injection device according to claim 9, further comprising a release button adapted to
release the locking member from its locking position.

11. An injection device according to claim 10, wherein the release button is positioned in the
distal half of the length of the injection device.

12. An injection device according to any of claims 4 to 11, further comprising a stopping
member for defining an outer position of the dose indicator barrel, the outer position of the

dose indicator barrel corresponding to a maximum obtainable dose.

13. An injection device substantially as herein described with reference to any one of the
embodiments of the invention illustrated in the accompanying drawings and/or examples.

-15-
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