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portioning set doses of a drug from a reservoir (40) to a subject. The injection
device comprises a rotatable scale drum (50) which is screwed out from the
31 proximal end of the injection device when a dose is set. The rotatable scale
drum (50) is coupled to a piston rod drive (100,130) through a push button (30)
and a connector pipe (80) . When setting a dose, the push button (30) engages
; the scale drum (50) such that both the push button (30) and the scale drum (50)

61 rotate away from the housing (10) . During injection, the scale drum (50) is re-
leased from the push button (30) and engaged with the connector pipe (80) in
order to rotate the iston rod (120).



WO 2006/084876 A1 1IN0 N]VYH0 A0 A0 00 0O A

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,  For two-letter codes and other abbreviations, refer to the "Guid-
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,  ance Notes on Codes and Abbreviations" appearing at the begin-
RO, SE, S, SK, TR), OAPI (BF, BJ, CE CG, CI, CM, GA, ning of each regular issue of the PCT Gazette.
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report



10

15

20

25

30

WO 2006/084876 PCT/EP2006/050800

Injection Device

THE TECHNICAL FIELD OF THE INVENTION:

The invention relates to an apparatus such as an injection pen for delivering a drug to the

human body preferably in a subcutaneous way.

DESCRIPTION OF RELATED ART:

In the disclosure of the present invention reference is mainly made to the treatment of
diabetes by injection of insulin; however this is only an exemplary use of the present

invention.

Injection pens are mainly made for users who have to inject themselves frequently, e.g.
people suffering from diabetes. A number of demands are set to such injection pens. The
setting of a dose must be easy an unambiguous and it must be easy to read the set dose. It
must be possible with a minimum of trouble to cancel or change a wrongly set dose and
when the dose is injected the dose setting must return to zero. When a prefilled injection pen
is in question, i.e. an injection pen which is disposed of when the reservoir is empty, the

injection pen must further be cheap and made of materials suitable for recycling.

Most dose setting devices work with a threaded piston rod co-operating with a nut where the
nut and the piston rod may be rotated relative to each other. The dose setting may be
obtained by screwing the nut away from a stop to which it is return during injection by
pressing the piston rod forward until the nut member abuts the stop. By other dose setting
devices one of the elements, the nut or the piston rod, is kept inrotatable and the other is
allowed to rotate a set angle depending on the set dose, whereby the piston rod is screwed
forward a distance through the nut member.

In most injection devices for apportioning set doses it is preferred that the piston rod is
constantly engaging the piston upon which it works during the injection thereby preventing
back suction. To obtain this, precaution is taken to prevent the piston rod from moving

backwards in a proximal direction.
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A prior art delivery apparatus is disclosed in US 6.004.297. This apparatus disclosed
comprises a mechanism for rotating the threaded piston rod such that the thread on the
piston rod is screwed forward in a nut connected to the cartridge holder. A one-way ratchet is
interfaced between the piston rod and the cartridge holder such that the piston rod can only
rotate in one direction relatively to the cartridge holder. The ratchet has an initial reluctance
that must be overcome in order for the mechanism to rotate. This reluctance is set large
enough to resist the torque exerted when rotating the dose setting knob meaning that only an
adequate injection pressure exerted on the dose setting knob will overcome the reluctance
and make the driver rotate. In the embodiment disclosed in figure 6 to 10, a scale drum is
mounted inside the apparatus. The scale drum is axially connected to the dose setting
member but is free to rotate relatively to the dose setting member and is forcedly rotated by
an interior thread in the housing when axially moved. The set dose can be viewed through a

window in the housing.

The tolerances in the thread connection between the scale drum and the housing is decisive
for the precision of the display. If the scale drum were e.g. a little loose in the thread an
erroneous dose size could be displayed, however if it were too tight in the thread connection,
it would be difficult to press back the dose setting knob.

Another injection pen is disclosed in US 6.221.053. In this injection pen the injection button is
integral with the scale drum and is rotated up or down a thread provided on the exterior of a
driver to set a dose. In order to inject the set dose, the combined injection button and scale
drum is pushed back in an axial non-rotatable movement which forces the driver to rotate.
Since the driver has an internal thread mating the thread on the keyed piston rod, the keyed
piston rod is moved forward through the key available in the nut member inside the housing.
Since the scale drum is not rotated during injection a window stretching all 360 degrees of
the pen is provided. A second window provided in the driver indicates the set dose.

In this solution, the scale indications are visible over all the 360 degrees that the window
stretches. The user most therefore be particular observant to read the set dose through the
extra window provided in the driver.

The piston rod drive disclosed in US 6.004.297 and in US 6.221.053 basically comprises two
elements. A first element which mates the keyed piston rod and a second element with an
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inner thread mating the outer thread of the piston rod. The piston rod is moved forward when
the first element and the second element are relatively rotated.

In US 6.004.297, the first element is the piston rod guide mating the keyed piston rod and the
second element is the threaded nut member which makes the piston rod rotate forward
during injection. Whereas in US 6.221.053, the first element is the keyed nut member
inrotatable connected to the housing and the second element is the threaded driver. In the
latter case, the piston rod is brought forward without rotating.

A different injection pen is disclosed in WO 04/078239. This injection pen comprises a
threaded piston rod which is screwed forward in an internal threaded nut when rotated. A
drive sleeve having a thread mating the thread of the piston rod rotates the piston rod when
moved axially forward. The drive sleeve is coupled to a dose dial sleeve which is rotated to
dial up a dose. The dose dial sleeve is rotated out from the housing in order to set up a dose
and it is rotated back when the set dose is released. The drive sleeve is rotated together with
the dose dial sleeve when a dose is set but prevented form rotation when the set dose is
injected.

In use, the dose dial sleeve is rotated out of the housing when a dose is set and it is rotated
in the opposite direction when the dose dial sleeve is pressed back to inject the set dose.
Thereby the markings on the dose dial sleeve indicating the dose size becomes visible to the
user as the dose dial sleeve is screwed out of the housing. Should a user accidentally disturb
the rotation of the dose dial sleeve when injecting a dose e.g. by applying a sideway
pressure to the dose dial sleeve this would add to the force needed to press back the dose
dial sleeve.

From US 2002/0052578 is yet another injection pen known. This injection pen comprises a
dose dial sleeve and a drive sleeve. In order to set a dose, the dose dial sleeve is rotated
and screwed out from the housing by an internal thread formed in the housing. The dose dial
sleeve is coupled to the drive sleeve such that the drive sleeve follows the rotational
movement of the dose dial sleeve away from the housing. When a dose is injected, the drive
sleeve together with the dose dial sleeve is pressed back towards the housing. This axial
movement locks the drive sleeve to the housing such that the drive sleeve can only be
moved in an axial direction. At the same time the dose dial sleeve is released from the drive
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sleeve such that it can rotate back to its zero position. A gear mechanism is provided
between the drive sleeve and the piston rod.

A spring is provided between the dose dial sleeve and a radial movable element that secures
the axial movement of the drive sleeve during injection. Springs interfaced between rotatable
and non-rotatable elements tends to increase the friction of the relative movement between

the parts.

Some drugs, such as insulin are self-administered, and the typical diabetes person will
require subcutaneous injections of insulin several times during the course of the day. Since
most injections of these drugs are performed in private surroundings by the user himself
there is a great desire for very simple yet also very precise injection devices.

DESCRIPTION OF THE INVENTION:

Having regard to the above-identified prior art devices, it is an object of the present invention
to provide a drug delivery device which eliminates disadvantages in the prior art drug delivery
devices.

Claim 1

During setting of the dose the scale drum is engaged by the dose setting member such that
the scale drum and the dose setting member rotates together. At the same time, the scale
drum is decoupled the piston rod drive such that the scale drum can be rotated with out

influencing the piston rod drive.

When a dose is injected, and axial pressure is applied to the dose setting member it
disengages from the scale drum which rotates back to its initial position as the dose setting
member is pushed axially back. At the same time, the scale drum couples to the piston rod
drive such that rotation of the scale drum is transmitted to the piston rod drive.

The scale drum is henceforth either coupled to the dose setting member (when setting a
dose) or to the piston rod drive (when expelling the set dose).
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In this way the scale drum is utilized as a part of the driving mechanism when injecting rather
than the scale drum being a slave following the movement of the driver.

Claim 2-4
In order to couple the scale drum and the piston rod drive together a connector pipe is used.
This connector pipe is preferably positioned between the scale drum and the piston rod drive.

The connector pipe is in toothed engagement with the scale drum such that it is connected
when an axial pressure is applied to the connector pipe and disconnected preferably by a
resilient member when no pressure is applied.

Further, the connector pipe has an interior shape which connects to a rathet guide which is a
part of the piston rod drive.

Claim 5
The dose setting member by which the user selects the size of the dose to be injected can
be shifted between two different positions in the axial direction.

In the first position the dose setting member is rotational connected to the scale drum such
that the dose setting member and the scale drum rotates together.

In the second position, the dose setting member is axially locked such that it can only move
in an axial direction. In this position the dose setting member urges the scale drum and the
connector pipe together such that rotation of the scale drum is transformed to the connector
pipe and henceforth to the ratchet guide.

Claim 6
In order to keep the connector pipe disengages from the scale drum when a dose is being
set a resilient element is positioned such that the scale drum and the connector is only

connected when the resiliency of that element is overcome.

Claim 7

A shield or housing connector is telescopically connected to the housing. This shield is
axially guided in the housing such that it can telescope out of the housing. The dose setting
member is releasable connected to this shield such that the dose setting member can rotate
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relatively to the shield in the first position but is locked to the shield in the second position.
This secures the axial movement of the dose setting member when a dose is injected.

Claim 8

Alternatively the shield and the dose setting member can be formed integrally thus forming
one rigid element. The combined shield and dose setting member, hereafter referred to as
the dose dial is provided with releasable means that can disengage the housing such that the
dose dial can rotate relatively to the housing when a dose is set and engage the housing to
prevent the dose dial from rotating relatively to the housing when the dose is expelled. These
releasable engaging means are preferably formed as a number of flexible protrusions

respectively riding over and engaging longitudinal tracks inside the housing.

Claim 9
Since the shield or the dose dial is provided on the outside of the scale drum they are
preferably transparent such that the indications on the scale drum are viewable.

Claim 10

The injection device could be provided with a build-in End-of-Dose indicator which provides
the user with a tactile and/or sound indication when the set dose is fully injected. The End-of-
Dose indicator preferably comprises a cut-away part on the thread guiding the scale drum.
The part that is cut away is located at the distal end of the thread such that the thread has an
end surface that is generally parallel to the longitudinal direction of the injection device.
When a user injects the set dose, the scale drum is rotated down the thread, once the scale
drum reaches the end surface, the scale drum will accelerate axially downward thereby
providing the user with a tactile and/or audible information that the dosing stroke has reached
its end.

DEFINITIONS:

An “injection pen” is typically a mechanical i.e. user energized injection apparatus having an
oblong or elongated shape somewhat like a pen for writing. Although such pens usually have
a tubular cross-section, they could easily have a different cross-section such as triangular,

rectangular or square.
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As used herein, the term “connected” shall preferably mean that two elements or
components are physically joined together, whereas the term “coupled” indicates that
another element can be present in between the elements so coupled together i.e. no physical
contact between elements coupled together are required. Usually elements that are
connected or coupled together can be disconnected or decoupled.

As used herein, the term “drug” is meant to encompass any drug-containing flowable
medicine capable of being passed through a delivery means such as a hollow needle in a
controlled manner, such as a liquid, solution, gel or fine suspension. Representative drugs
includes pharmaceuticals such as peptides, proteins (e.g. insulin, insulin analogues and C-
peptide), and hormones, biologically derived or active agents, hormonal and gene based
agents, nutritional formulas and other substances in both solid (dispensed) or liquid form.

Correspondingly, the term “subcutaneous” injection is meant to encompass any method of
transcutaneous delivery to a subject.

Further the term “injection needle” defines a piercing member adapted to penetrate the skin
of a subject for the purpose of delivering or removing a liquid.

All references, including publications, patent applications, and patents, cited herein are
incorporated by reference in their entirety and to the same extent as if each reference were
individually and specifically indicated to be incorporated by reference and were set forth in its
entirety herein.

All headings and sub-headings are used herein for convenience only and should not be

construed as limiting the invention in any way.

The use of any and all examples, or exemplary language (e.g. such as) provided herein, is
intended merely to better illuminate the invention and does not pose a limitation on the scope
of the invention unless otherwise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential to the practice of the invention.
The citation and incorporation of patent documents herein is done for convenience only and
does not reflect any view of the validity, patentability, and/or enforceability of such patent

documents.
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This invention includes all modifications and equivalents of the subject matter recited in the

claims appended hereto as permitted by applicable law.

BRIEF DESCRIPTION OF THE DRAWINGS:

The invention will be explained more fully below in connection with a preferred embodiment

and with reference to the drawings in which:

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

shows an exploded, perspective view of the injection device.

shows a sectional view of the injection device with no dose set.

shows a perspective view of the push button.

shows a perspective view of the scale drum.

shows a perspective view of the nut member.

shows a sectional view of an embodiment with a dose set.

shows a sectional view of the embodiment of figure 6 during injection.

shows an exploded view of an embodiment.

shows a sectional view of the embodiment in figure 8.

shows an enlarged view of the top of the embodiment in figures 1 to 5.

shows an enlarged view of an alternative top.

shows an enlarged view of a different alternative.
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The figures are schematic and simplified for clarity, and they just show details, which are
essential to the understanding of the invention, while other details are left out. Throughout,

the same reference numerals are used for identical or corresponding parts.

DETAILED DESCRIPTION OF EMBODIMENT:

When in the following terms as “upper” and “lower”, “right” and “left”, “horizontal” and
“vertical”, “clockwise” and “counter clockwise” or similar relative expressions are used, these
only refer to the appended figures and not to an actual situation of use. The shown figures
are schematic representations for which reason the configuration of the different structures

as well as their relative dimensions are intended to serve illustrative purposes only.

In that context it may be convenient to define that the term “distal end” in the appended
figures is meant to refer to the end of the injection device carrying the injection needle
whereas the term “proximal end” is meant to refer to the opposite end pointing away from the

injection needle.

Figure 1 discloses an exploded view of a user energized injection pen comprising a housing
10 and a cartridge holder 20. The housing 10 is provided with a window 11 through which the
dose set by rotating the dose setting button 30 and indicated on a scale drum 50 can be
viewed. The cartridge holder 20 supports a reservoir 40 containing the drug to be expelled.

The interior of the injection pen is detailed disclosed in the figures 2 to 5.

The push button 30 disclosed in details in figure 3 is provided at the proximal end of the
injection device and connected to the scale drum 50 by a plurality of push button protrusions
31 engaging a number of teeth 51 on the outside periphery of the scale drum 50. A spring 70
pressing on a spear shaped protrusion 33 inside the push button 30 urges the push button
30 and the scale drum 50 in different directions thereby maximising the engagement
between the push button protrusions 31 and the external teeth 51. Further a toothed click
ring 32 inside the push button 30 rides over one or more click arms 61 provided on the
outside surface of the housing connector 60.
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The push button 30 could further be provided with a colour indication e.g. for indicating the
type of insulin in the injection device. Such colour indication can as in the disclosed example
be made as an insert 35 in the push button 30.

The scale drum 50 as shown in figure 4 is further provided with a recess 52 at the proximal
end carrying the spring element 70. Further an internal toothed ring 53 supporting the
connector pipe 80 is found on the inside surface of the scale drum 50. A longitudinal track or
protrusion 54 interacts with the end-of-content nut 90 as explained later, and a ring shaped
track 55 provided at the distal end is engaged by an inwardly pointing protrusion 62 in the
housing connector or shield 60.

The housing connector 60 has a protrusion 63 which is guided in a longitudinal track 12
provided on the inside surface of housing 10. In this way the housing connector 60 is
rotational locked to the housing 10. Further at the proximal end, the housing connector 60 is
equipped with a plurality of teeth 64 separated by longitudinal slits 65, which slits 65 are
engaged by the push button protrusions 31 when a dose is expelled.

The connector pipe 80 is at the proximal end provided with a plurality of v-shaped teeth 81
positioned such that the tip of the V-shape engages the toothed ring 53. Further the
connector pipe 80 is on its outside provided with a helical End-of-Content track 82 engaged
by an end-of-content nut 90 which is axially guided inside the scale drum 50 by the
longitudinal track/protrusion 54. The connection pipe 80 is placed inside a thread tower 110
which is inrotatable connected to the housing 10, or alternatively moulded integral with the
housing 10.

The thread tower 110 further has an external thread 111 engaging an internal thread 56
provided on the inside surface of the scale drum 50 such that the scale drum 50 can be
screwed up and down the thread tower 100.

A ratchet sleeve 100 is located inside the connector pipe 80 and connected through a
longitudinal track 101 being engaged by a protrusion 83 on the inside surface of the
connector sleeve 80. In this way the connector sleeve 80 and the ratchet sleeve 100 rotates
together but can slide axially in relation to each other. At the distal end, the ratchet sleeve
100 terminates in a number of outwardly pointing resilient arms 102, which arms 102
engages a rim of teeth 131 on the inside surface of the nut member 130. The engagement
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between the resilient arms 102 and the rim of teeth 131 are preferably made such that the
ratchet sleeve 100 can only rotate in one direction relatively to the housing 10. On the inside
the ratchet sleeve 100 is formed with a non-circular through-going opening 103 engaging the
piston rod 120. Further the inside thread 132 of the nut member 130 mates the outside
thread 121 of the piston rod 120.

The nut member 130 is engaged with the cartridge holder 20 and embedded in the housing
10 and cartridge holder 20 connection such that the housing 10, the cartridge holder 20 and

the nut member 130 forms one unit.

Centrally located in the injection device is the piston rod 120 which, through a piston rod foot
125, activates the reservoir to expel the drug contained therein. In the disclosed example, the
reservoir is a cartridge 40 formed from glass or plastic in which a movable piston 41 of e.g.
rubber is located. By pressing the piston 41 forward, drug can be expelled through a hollow
conduit such as an injection needle preferably for subcutaneous injection mounted to the
distal end of the injection device.

The piston rod 120 has an external thread 121 and a keyed surface 122 such that the piston
rod 120 rotates with the ratchet sleeve 100. During rotation of the piston rod 120 it is screwed
forward in the inside thread 132 of the nut element 130.

In order to set a dose, the user rotates the push button 30 which engages the scale drum 50
through the connection between the push button protrusions 31 and the teeth 51. The scale
drum 50 is henceforth screwed up the thread 111 of the thread tower 100.

During the outward rotation of the scale drum 50, the connector pipe 80 follows the scale
drum 50. However since the connector pipe 80 is keyed to ratchet sleeve 100 which is
prevented from rotation when a dose is set due to the engagement of the arm 102 and the
toothed ring 131, the connector pipe 80 is only moved axially with the scale drum 50 while
the teeth 81 rides over the toothed ring 53.

The housing connector 60 also follows the movement of the scale drum 50. The movement
of the housing connector 60 is however only axial due to engagement between the
protrusion 63 and the longitudinal track 12 in the housing 10. The housing connector 60 is
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lifted away from the housing 10 due to the engagement between the ring shaped track 55

and the inwardly pointing protrusion 62.

As the scale drum 50 is rotated printing on the outside surface of the scale drum 50
indicating the size of the set dose becomes visible in the window 11. The user of the injection
device can rotate the scale drum 50 in either direction.

In order for the user to be able to view the indications on the scale drum 50, the housing
connector 60 must be at least partial transparent since the housing connector 60 slides on

the outside surface of the scale drum 50.

In order to inject the set dose, the user applies an axial force onto the proximal end of the
push button 30 which moves the push button protrusions 31 out of the engagement 31 with
the external toothed ring 51 and into the engagement with the opened slits 65. The external
toothed ring 51 can e.g. be made as a discontinued ring as disclosed in figure 4. At the same
time, the spear shaped element 33 inside the push button 30 is pressed against the spring
70 and against the connector pipe 80. Due to the engagement between the v-shaped teeth
81 and the internal toothed ring 53, the connection pipe 80 is now locked to scale drum 50.

The push button 30 moves axially as the user applies pressure to the push button 30 due to
the engagement between the longitudinal groove 12 inside the housing 10 and the
longitudinal protrusion 63 on the housing connector 60. The scale drum 50 locked to the
connector pipe 80 rotates as it is screwed down the thread 111 on the thread tower 110.

This rotation of the connector pipe 80 is transformed to a rotation of the ratchet sleeve 100
due to the keyed engagement between the longitudinal protrusion 83 and the longitudinal
track 101 of the ratchet sleeve 100 and henceforth to a rotation of the piston rod 120 due to
the keyed engagement between the opening 103 and the keyed surface 122 of the piston rod
120.

When the piston rod 120 is rotated it is screwed forward in the thread 132 of the nut member
130. This forward movement of the piston rod 120 is transmitted to the drug contained in the
reservoir 40 through the piston foot 125 and the piston 41, which forces the drug to be
expelled through a hollow conduit such as an injection needle mounted to the distal end of
the injection device.
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An additional embodiment is disclosed in the figures 6 to 9. In this embodiment the previous
elements the push button 30 and housing connector 60 is shaped as one element hereafter
called the dial 150.

The dial 150 is at its distal end provided with a number of protrusions 151. These protrusions
151 are resilient e.g. due to cut-outs 152 in the material making up the dial 150.

The scale drum 50 is at its distal end provided with a ring shaped track 57 having a sloping
bottom which tapers toward the distal end of the scale drum 50.

When setting a dose as depictured in figure 6, the resilient protrusion 151 is located right
above the ring shaped track 57 which allows the resilient protrusion 151 to bounce and click
over longitudinal grooves 15 (fig. 8) on the inside surface of the housing 10 when rotated.

Since the dial 150 is rotational coupled to the scale drum 50 due to the pressure of the spring
element 70 and the engagement between teeth 153 on the dial 150 and teeth 51 on the
scale drum 50, the dial 150 and the scale drum 50 is screwed out of the housing 10 together
when the dial 150 is rotated.

When the set dose is to be injected as disclosed in figure 7 the user pushes back the dial
150. Since the scale drum 50 is engaged by the thread 111, this axial movement releases
the dial 150 from the scale drum 50 by moving the dial 150 axially relatively to scale drum 50.

The axial movement of the dial 150 brings the protrusions 151 into a position where they are
no longer located above the ring shaped track 57. This inhibits the resiliency of the protrusion
151 which is hereafter axially guided in the longitudinal grooves 15 in the housing 10.

The injection pen disclosed in the figures 1 to 7 all has the threaded piston rod 120 engage
an internal thread 132 in the nut member 130 such that the piston rod is screwed forward
when rotated.

Figure 8 and 9 discloses an alternative where the nut member 130 is provided with an
internal key 133 mating the keyed surface 122 of the piston rod 120. At the same time, the
outside thread 121 of the piston rod 120 mates an internal thread 104 on the inside surface
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of the ratchet sleeve 100 such that when the ratchet sleeve 100 and the nut member 130 is
rotated relatively, the piston rod 120 is brought forward without rotating.

When a user dials a dose by rotating the dial 150 this rotation is transformed to the scale
drum 50 by the engagement between the teeth 51 and the toothed rim 153. Since the
connector pipe 80 is locked to the ratchet 100 through protrusion 83 and track 101, the
connector pipe 80 is prevented from rotation. The scale drum 50 and the dial 150 screws
proximally out of the housing 10 due to helical track 111 while the protrusions 151 clicks over
the longitudinal grooves 15 inside the housing 10. In order to view the non-showed settings
printed on the scale drum 50 the dial 150 must be at least partly transparent.

When injecting, the user presses back the dial 150 which moves axially relatively to the scale
drum 50 such that the protrusions 151 are moved to a position where they are supported by
the scale drum 50 on their backside making the protrusion 151 more rigid. Due to the
engagement between the protrusions 151 and the longitudinal tracks 15 in the housing 10,
the dial 150 is returned axially, however it can rotate if the protrusions 151 changes tracks 15

without disturbing the function of the injection device.

The pressure applied to the dial 150 also presses the teeth 81 of the connector pipe 80 into
engagement with the toothed ring 53 of the scale drum 50 such that the connector pipe 80
rotates together with the scale drum 150 as it rotates down the thread 111. This rotation
drives the ratchet 100 to rotate which moves the piston rod 120 forward in the key 133. In
this way the connector pipe 80 operates as the driving element and rotates relatively to the
housing 10.

The nut member 130 could in all embodiments be designed as a separate insert which is
rotatable relatively to housing 10 such that the piston rod 120 can be brought forward by
rotating the nut member 130. The rotatability of the nut member 130 can be predetermined to
a specific number of degrees such that relative rotation of the nut member 130 and the
housing 10 causes a predetermined small amount of insulin to be delivered. In this way a so
called air shot can be performed by rotating the nut member 130 and the housing 10
relatively. The nut member 130 is preferably rigidly connected to the cartridge holder 20 such
that relative rotation of the cartridge holder 20 and the housing 10 causes the piston rod 120
to move forward a predetermined distance. The interface between the rim of teeth 131 in the
nut member 130 and the resilient arms 102 on the ratchet sleeve 100 secures that the piston
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rod 120 can only be moved in one direction. Such air shot mechanism is described in details
in pending patent application No. PCT/DK2004/000818.

The injection pen disclosed also has a build-in End-of-Dose indicator which provides the user
with both a tactile and sound indication when the set dose is fully injected. The End-of-Dose
indicator comprises a cut-away part on the thread tower 110. The part that is cut away is
located at the distal end of the thread 111 such that the thread 111 has an end surface 112
that is generally parallel to the piston rod 120. The end surface 112 is preferably 2-5 mm
long.

When a user injects the set dose, the scale drum 50 is rotated down the thread 111 on the
thread tower 110. Once the internal thread 56 in the scale drum 50 reaches the end surface
112, the scale drum 50 will continue axially downward thereby providing the user with a
tactile information that the dosing stroke has reached its end. This drop along the end
surface 112 will also provide a distinct sound as the scale drum 50 is accelerated into the
button of the thread tower 110 or the housing 10. The geometry of the internal thread 56 of
the scale drum 50 and the length of the cut away end surface 112 is decisive for the intensity
of the tactile and/or sound indication.

In order to reset the sound producing means to be able to generate the tactile and/or sound
again a new dose must be set such that the internal thread 56 is moved a distance up the
internal thread 111. To do so the internal thread 56 must be lifted up to alignment with the
start of the thread 111 this can e.g. be done by providing the distal end of the scale drum 50
with a resilient member 66 (fig. 1) or by providing a steep slope on the end surface 112.

The resilient member 66 will lift the scale drum 50 and thereby the internal thread 56 in the
scale drum 50 in relation the thread tower 110 such that the internal thread 56 aligns the
thread 111 on the internal thread tower 110 above the end surface 112. When the user sets
a new dose to be injected, the internal thread 56 will be dialled up the thread 111 and be
ready to deliver a new end of dose indication.

A steep slope on the end surface 112 will make the internal thread 56 crawl up this steep
slope and into the thread 111 when the user sets a new dose to be injected. When the user
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keeps dialling the thread 56 will be dialled up the thread 111 and be ready to deliver a new

end of dose indication.

Figure 10 discloses an enlarged view of the connection between the dial 150, the scale drum
50 and the connector pipe 80. Once the user pushes the dial 150 to inject a dose, the insert
35 pushes down the spring 70 to abut the connector pipe 80 whereby the v-shaped teeth 81
positioned on the connector pipe 80 is brought into engagement with the internal toothed ring
53 on the scale drum 50 such that the connector pipe 80 rotates together with the scale drum

50. The teeth making up the toothed ring 53 also has a v-shaped form.

In stead of using v-shaped teeth for the engagement between the scale drum 50 and the
connector pipe 80, teeth with parallel surfaces can be used as disclosed in figure 12 and
figure 13.

In figure 11 the individual teeth of the toothed ring 53 has parallel surfaces 58 as has the
teeth 81 on the connector pipe 80, which means that the teeth 81 on connector pipe 80 can
not ride over the teeth of the toothed ring 53 but must be actively lifted out of the
engagement. This is done by connecting the spring 70 to the connector pipe 80 by having a
hook 84 on the connector pipe 80 engage an opening in the spring 70. When a user no
longer pushes on the dose setting button 30, the spring 70 will lift the connector pipe 80 out
of engagement with the scale drum 50 such that the scale drum 50 can rotate relatively to
the connector pipe 80. When a pressure is applied to the dose setting button 30, the scale

drum 50 and the connector pipe 80 engages and rotates together.

All though the dose setting button 30 and the housing connector 60 is illustrated as two
individual elements they could also be made as one rigid element (dose dial 150) as

disclosed in the figures 6 to 11 and in figure 13.

In the embodiment disclosed in figure 12, the scale drum 50 is perforated by a plurality of
openings 59 such that part of the connector pipe 80 abuts the dose dial 150 through these
openings 59. When no pressure is applied on the insert 35, the dial 150 actively lifts the teeth
81 on the connector pipe 80 out of engagement with the toothed ring 53 of the scale drum 50
due to the abutment of the connector pipe 80 with the dose dial 150 through the openings 59.
In this disengaged position the connector pipe 80 and the scale drum 50 can rotate relatively.
When pressure is applied during injection, and the dial 150 is moved in the distal direction,
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the pressure on the spring 70 moves the teeth 81 of the connector pipe 80 into engagement
with the toothed ring 53 of the scale drum 50 such that the connector pipe 80 and the scale
drum 50 rotates together.

Some preferred embodiments have been shown in the foregoing, but it should be stressed
that the invention is not limited to these, but may be embodied in other ways within the
subject matter defined in the following claims. On obvious choice would be to mate the key of
the piston rod with the interior of the nut member and provide a thread inside the ratchet
guide mating the thread of the piston rod. Also the nut member could be moulded integrally
with the housing or with the cartridge holder in which case the cartridge could be inserted in
the cartridge holder form its distal end.
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CLAIMS:

1. An injection device for apportioning set doses of a drug from a reservoir comprising:

A housing (10),

A piston rod (120) having a not circular cross section (122) and an outer thread (121), and

A piston rod drive (100, 130) comprising:

A) A first drive element (100 or 130) mating the non-circular cross section (112) of the piston
rod (120) to allow axial displacement but not rotation of the piston rod (120) in relation to first
drive element (100 or 130),

B) A second drive element (130 or 100) which has an inner thread (132) mating the thread
(121) of the piston rod (120),

A dose setting and injection mechanism comprising a dose setting member (30, 150)
associated with the piston rod drive (100, 130) through a thread connection (56, 111) along
which the dose setting member (30, 150) is screwed away from the proximal end of the
housing (10) a distance determined by the angle of rotation and which thread connection (56,
111) by axial returning of the dose setting member (30, 150) transforms this axial movement
to a rotation of one of the first or second drive elements (100, 130)relative to the other,

Characterized in that, a scale drum (50) engages the dose setting member (30, 150) to
follow rotation of the dose setting member (30, 150) when a dose is set and which scale
drum (50) is released from the dose setting member (30, 150) and coupled to the piston rod
drive (100, 130) when the set dose is expelled.

2. An injection device according to claim 1 characterized in that, the scale drum (50) is
coupled to the piston drive (100, 130) through a connector pipe (80) interfaced between the
scale drum (50) and the piston rod drive (100, 130).
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3. An injection device according to claim 2, characterized in that, the connector pipe (80) is
interfaced between the scale drum (50) and the ratchet guide (100).

4. An injection device according to claim 2 or 3, characterized in that, the connector pipe (80)
is rotational connected to the scale drum (50) upon exertion of an axial force on the dose
setting member (30, 150).

5. An injection device according to claim 3 or 4, characterized in that, the dose setting
member (30, 150) is axial displaceable between a first and a second position, wherein the
dose setting member (30, 150);

- in its first position is rotational connected to the scale drum (50), and

- in its second position is axially locked in relation to the scale drum (50).

6. An injection device according to claim 5, characterized in that, a resilient element (70)
urges the dose setting member (30, 150) into the first position when no axial force is applied
to the dose setting member (30, 150).

7. An injection device according to claim 5 or 6, characterized in that, the dose setting
member (30) in its second position is locked to a longitudinal movable shield (60) which is
guided in a longitudinal track (12) on the inside periphery of the housing (10).

8. An injection device according to claim 5 or 6, characterized in that, the dose setting
member is formed integrally with the movable shield to form one rigid dose dial member
(150.

9. An injection device according to the claims 7-8, characterized in that, the shield (60) or
dose dial member (150) is at least partly transparent, such that indications on the scale drum
(50) is viewable.

10. An injection device according to any of the claims 1 to 9, characterized in that, the thread
connection (56, 111) is abruptly disconnected at the end of a dose stroke to provide a tactile
and/or sound indication.
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