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(534) Title: A MEDICAL INJECTION DEVICE WITH A CLEANING CHAMBER

(87) Abstract: The invention relates to an injection device for mjecting a liquid drug. The mjection device comprises a housing as -
sembly supporting a non-removable cartridge having an interior chamber containing the liquid drug to be injected and a reusable

needle cannula connected to the cartridge. A needle shield assembly provided with a cleaning chamber containing a volume of a

cleaning agent for cleaning at least the distal tip of the needle cannula between subsequent mjections 1s turther provided. The needle
shield assembly 1s axially movable in a proximal direction in relation to the housing assembly from a first position to a second posi -

tion upon rotation of at least a part of the needle shield assembly, wherein the first position 1s a position in which the distal tip of the
needle cannula 1s located mnside the cleaning chamber thereby cleansing the distal tip of the needle cannula, and the second position

1s a position in which the distal tip of the needle cannula 1s located outside and distal to the cleaning chamber for equalizing the

pressure in the cartridge.
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A Medical Injection Device with a Cleaning Chamber

THE TECHNICAL FIELD OF THE INVENTION:

The invention relates to a medical injection device for injecting a liquid drug and especially to
a pre-filled injection device for apportioning a multiple number of doses, the doses preferably
being individual settable by the user. The invention especially relates to such pre-filled injec-
tion device wherein the same needle cannula is used for a multiple number of injections and

wherein the tip of the needle cannula is cleaned between subsequent injections.
DESCRIPTION OF RELATED ART:

Injection devices wherein the tip of the needle cannula is maintained in a cleaning solvent
between subsequent injections are disclosed in US 3,354,881, US 4,416,603 and in US

4,600,436. As can be seen from these prior art injection devices, the cleaning chamber is
usually carried on a retractable needle shield covering the distal tip of the needle cannula

between subsequent injections.

Further WO2014/064100 discloses a pre-filled disposable injection device which has a tele-
scopically shield covering the distal tip of the needle cannula between subsequent injections.
This telescopically shield is urged into a distal covering position by a spring. Further, in one
embodiment, the shield is provided with a hollow chamber containing a liquid solvent such as
a chemical disinfectant or biocide which cleans the tip of the needle cannula between subse-

quent injections.

Examples on such cleaning solvents are provided in WO 2014/029018. However, as dis-
closed in WO 2015/062845 it is preferred to use the preservative contained in the liquid drug
as the cleaning solvent. This can e.g. be done by filling the cleaning chamber with preserva-
tive containing liquid drug directly from the cartridge and thus use a quantum of the preserva-

tive containing liquid drug itself as the cleaning solvent.

However, when filling the cleaning chamber with preservative containing liquid drug from the
cartridge there is a risk of creating an overpressure inside the liquid system which comprises
the interior space of the cartridge, the lumen of the needle cannula and the cleaning chamber

which together forms a closed liquid system.
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Further, no matter which cleaning agent is used there is always a risk of an overpressure be-
Ing build up inside the liquid system especially due to temperature changes in the liquid drug

caused by different storing conditions for the injection device.

Such overpressure in the liquid system and especially inside the cartridge can have the un-
fortunate effect that the liquid volume gejected is larger than the volume (the doses) set by the

USET.

It is therefore important to equalize the pressure in the liquid system or at least in the car-
tridge prior to making an injection. Otherwise the dose size expelled can be different from the

set and intended dose due to these pressure differences.

DESCRIPTION OF THE INVENTION:

It is thus an object of the present invention to provide an injection device in which any over-

pressure in the liquid system can be easily vented prior to performing an injection.

Accordingly, in one aspect, the present invention relates to an injection device for injecting a

liquid drug. The injection device comprises:

- a housing assembly supporting a non-removable cartridge having an interior chamber
containing the liquid drug to be injected: The housing assembly can be assembled

from several parts which together makes up an outer shell of the injection device,

- a needle cannula which is connected to the interior of the cartridge at least during in-
jection and which needle cannula has a longitudinal lumen through which the liquid
drug flows during injection and which lumen connects a distal part of the needle can-

nula having a distal tip with a proximal part of the needle cannula,

- a needle shield assembly which is provided with a cleaning chamber containing a
volume of a cleaning agent for cleaning at least the distal tip of the needle cannula

between subsequent injections.
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Further, the needle shield assembly is movable in a proximal direction in relation to the hous-

Ing assembly from a first position to a second position.

The first position being a position in which the distal tip of the needle cannula is located In-
side the cleaning chamber, and the second position being a position in which the distal tip of
the needle cannula is located outside and distal to the cleaning chamber and the needle
shield assembly is movable from the first position to the second position upon rotation of at

least a part of the needle shield assembly.

The needle shield assembly is preferably made up from a number of parts whereof one or
more parts are rotatable relatively to the housing. The other parts not being rotatable in rela-
tion to the housing assembly can be axially connected to the rotating part or parts such that
the non-rotating parts moves axially together with the rotating part but do not rotate together

with the rotating part or parts.

Thus upon rotation of at least a part of the needle shield assembly I.e. as a consequence of
rotating the at least one part of the needle shield assembly, the needle shield assembly
moves from the first position to the second position such that at least the distal tip of the

needle cannula is moved outside the cleaning chamber and exposed to the surroundings.

The liquid system comprises at least the interior of the cartridge, the lumen of the needle
cannula and the interior of the cleaning chamber. Once the distal tip of the needle cannula is
brought to a position just distal to the cleaning chamber, any overpressure present at least
iInside the cartridge and in the lumen of the needle cannula will equalize with the pressure of

the surroundings.

Any overpressure present inside the cleaning chamber will not be equalized at once by ex-
posing the distal tip of the needle cannula, but once the distal tip of the needle cannula is
moved back into the cleaning chamber such overpressure will equalise with the pressure in-
side the cartridge and after the distal tip of the needle cannula has been moved in and out of
the cleaning chamber a few number of times any overpressure present in the cleaning
chamber will slowly disappear. Further, an overpressure inside the cleaning chamber does
not influence on the dose sizes as the distal tip of the needle cannula is moved directly from

the exposed position and into the skin of the user during injection.
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Further a part of the needle shield assembly is helically guided in relation to the housing as-
sembly such that when the user rotates the specific part of the needle shield assembly it per-

forms a helical movement in relation to the housing assembly.

The needle shield assembly is preferably made up from a number of different parts which
together forms the needle shield. Once the entire needle shield or at least a part of the nee-
dle shield is rotated it is thus guided helically in the proximal direction such that the needle
shield or the part of the needle shield moves proximally in order to expose the distal tip of the

needle cannula in front of the needle shield.

The helical guidance is preferably created by having one of the needle shield assembly or
the housing assembly to be provided with a protrusion and the other of the needle shield as-
sembly or the housing assembly to be provided with a helical track. The protrusion thus op-
erates In the helical track, such that at the least one part the needle shield assembly move
helically in relation to the housing assembly upon rotation of the at least one part of the nee-

dle shield assembly relatively to the housing assembly.

Only one single protrusion and one helical track are needed in order to secure the helical

guidance. However, any number of protrusions and helical tracks can be provided.

The helical track in which the protrusion is guided preferably terminates into an axial track
allowing the needle shield assembly to be moved in the proximal direction during expelling of
the set dose. Once the needle shield assembly or the part of the needle shield assembly has
been rotated through the helical track and into the axial track, the needle shield assembly is
able to move in a straight axial direction following the axial track. The needle shield assembly
can further be provided with a “parking position” in which it is not possible to move the needle
shield assembly in the axial direction at all. When not in this “parking position”, the needle
shield assembly or part thereof is bound to move helically until the protrusion enters into the
axial track. Only when the protrusion is positioned in the axial track, the needle shield can

move purely axially and not helically.

As a consequence the user thus has to rotate the needle shield assembly or part thereof be-

fore it is possible to perform an injection.
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In order to return the needle shield after an injection has been performed, a compression
spring Is operational provided between the needle shield assembly and the housing assem-
bly. This compression spring can be any kind of spring providing an axial force. The spring
can made from either steel or a polymeric material, it can in one example be moulded as a
part of the needle shield assembly. However, the spring does not necessarily have to abut
neither the needle shield assembly nor the housing assembly, it merely has to operate be-
tween the needle shield assembly and the housing thus moving these parts away from each

other.

The needle shield assembly can be assembled from any number of individual parts, however
In the disclosed two embodiments the needle shield assembly comprises a distal shield part

and a proximal shield part which are rotatable in unison.

In one example, the needle shield assembly also comprises a rotatably ring which is con-
nected to the remaining parts of the needle shield assembly such that these parts travels ax-

lally together with the rotatable ring but without rotating.

In one specific example the rotatable ring is rotatable in relation to the proximal shield part
but axially secured to the proximal shield part. The rotatable ring whenever guided for helical
movement in relation to the housing assembly thus brings the proximal shield part along with

it in the axial direction but without transferring rotation to the proximal shield part.

In a specific example the helical movement of the rotatable ring is introduced by providing
either the rotatable ring or the housing assembly with a protrusion and the other of the rotat-
able ring or the housing assembly with a helical track. The protrusion can be shaped as a

thread segment to further provided a helical guidance.

In a different example a helical rotation of the needle shield assembly is introduced by
providing the needle shield assembly or the housing assembly with a protrusion and the
other of the needle shield assembly or the housing assembly with a helical track such that
the needle shield assembly move helically in relation to the housing assembly upon rotation

of the needle shield assembly relatively to the housing assembly.

In the latter example the needle shield assembly is provided with a window and the housing

assembly is provided with an opening. When the user thus rotate the needle shield assembly
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to equalize the pressure, the window is brought into alignment with the opening which in the
second position of the needle shield assembly makes it possible for the user to inspect the

liquid drug in the cartridge.

Both the window In the needle shield assembly and the opening can have any shape but
when implemented in a longitudinal pen-shaped injection device, the window Is preferably a

longitudinal window and the opening is thus made to accommodate the window.

Henceforth, as the needle shield assembly is rotated into the second position, the longitudi-
nal window Is brought into alignment with the longitudinal opening of the cartridge holder
which gives the user the possibility to view the cartridge or at least part of the cartridge and
thus the content of the cartridge which gives the user an indication that the pressure has
been equalized. Further, in this second position the needle shield assembly is free to move in
the proximal direction thus it is only possible to perform an injection after having rotated the
needle shield assembly. The indication given by the alignment of the longitudinal window
with the longitudinal opening is henceforth further an indication that the injection device is

unlocked and ready to inject.

In a further example, the cleaning chamber Is provided in a cleaning unit which is carried by
the needle shield assembly. When manufactured as a cleaning unit it can be properly steri-

lized and handled separately thereby providing excellent manufacturing options.

The cleaning agent contained in the cleaning chamber can be any kind of liquid that is able
to rinse the distal tip of the needle cannula from bacteria and which prevents the further
growth of bacteria. In one example the cleaning agent could be an alcohol, however in order
to minimize the risk of contaminating the liquid drug in the cartridge by cleaning agent flowing
through the lumen of the needle cannula and into the cartridge it is preferred to use a pre-
servative already present in the liquid drug formulation. A suitable cleaning agent would

therefore be phenol or meta-cresol which are broadly used as preservatives in liquid drugs.

In one specific example, the liquid drug, when containing a preservative, can be used as the
cleaning agent as disclosed in WO 2015/062845.

The distal end surface of the needle shield assembly is preferably provided with a counter-

sunk opening or a recess such that the distal tip of the needle cannula can be concealed in a
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position inside this countersunk opening or recess during equalizing of the pressure. The us-
er Is then able to lay the distal end surface of the needle shield assembly on the surface of
the skin without the distal tip of the needle cannula touching the surface of the skin. Only as
the user presses the injection device against the skin with a certain force will the needle
shield assembly slide in the proximal direction and the needle cannula penetrate the skin.
The force needed to move the needle shield assembly is mainly determined by the force of

the compression spring urging the needle shield in the distal direction..

In a further example the countersunk area or recess Is formed as a concave recess prefera-
bly surrounding an opening through which the needle cannula can pass. The opening is
preferably made with a rather narrow diameter such that the distal tip of the needle cannula

IS prevented from passage If bended.

DEFINITIONS:

An “Injection pen” is typically an 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 or

any variation around these geometries.

The term “Needle Cannula” is used to describe the actual conduit performing the penetra-
tion of the skin during injection. A needle cannula is usually made from a metallic material
such as e.g. stainless steel and connected to a hub to form a complete injection needle all
though the needle cannula could also be connected directly to the housing structure without

using a needle hub

As used herein, the term “drug” Is meant to encompass any drug-containing flowable medi-
cine capable of being passed through a delivery means such as a hollow needle in a con-
trolled manner, such as a liquid, solution, gel or fine suspension. Representative drugs In-
cludes 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.

“Cartridge” is the term used to describe the container actually containing the drug. Cartridg-

es are usually made from glass but could also be moulded from any suitable polymer. A car-
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tridge or ampoule is preferably sealed at one end by a pierceable membrane referred to as
the “septum” which can be pierced e.g. by the non-patient end of a needle cannula. Such
septum is usually self-sealing which means that the opening created during penetration seals
automatically by the inherent resiliency once the needle cannula is removed from the sep-
tum. The opposite end is typically closed by a plunger or piston made from rubber or a suita-
ble polymer. The plunger or piston can be slidable moved inside the cartridge. The space
between the pierceable membrane and the movable plunger holds the drug which is pressed
out as the plunger decreased the volume of the space holding the drug. However, any kind of

container — rigid or flexible — can be used to contain the drug.

Since a cartridge usually has a narrower distal neck portion into which the plunger cannot be
moved not all of the liquid drug contained inside the cartridge can actually be expelled. The
term “initial quantum” or “substantially used” therefore refers to the injectable content

contained in the cartridge and thus not necessarily to the entire content.

“Cleaning chamber” is in the present description broadly meant to be any kind of reservoir
containing a cleaning solvent to clean at least the distal tip of the needle cannula between
subsequent injections. Such cleaning chamber is preferably both distally and proximally
sealed by a pierceable septum. However, the pierceable septums could be replaced by any
Kind of sealing which would seal against the outer surface of the needle cannula. The distal
septum and the proximal septum or seal of the cleaning chamber defines a confinement con-
taining the cleaning solvent which cleaning solvent in a preferred embodiment is identical to
the preservatives contained in the liquid drug used in the specific injection device. In a most
preferred solution, the same preservative containing liquid drug is present in both the clean-
Ing chamber and in the cartridge of the injection device thereby avoiding contamination of the

preservative containing drug inside the cartridge.

By the term “Pre-filled” injection device is meant an injection device in which the cartridge
containing the liquid drug is permanently embedded in the injection device such that it cannot
be removed without permanent destruction of the injection device. Once the pre-filled amount
of liquid drug in the cartridge is used, the user normally discards the entire injection device.
This is in opposition to a “Durable” injection device in which the user can himself change the
cartridge containing the liquid drug whenever it is empty. Pre-filled injection devices are usu-
ally sold in packages containing more than one injection device whereas durable injection

devices are usually sold one at a time. When using pre-filled injection devices an average
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user might require as many as 50 to 100 injection devices per year whereas when using du-
rable injection devices one single injection device could last for several years, however, the

average user would require 50 to 100 new cartridges per year.

Using the term “Automatic” in conjunction with injection device means that, the injection
device Is able to perform the injection without the user of the injection device delivering the
force needed to expel the drug during dosing. The force is typically delivered — automatically
- by an electric motor or by a spring drive. The spring for the spring drive is usually strained
by the user during dose setting, however, such springs are usually prestrained in order to
avoid problems of delivering very small doses. Alternatively, the spring can be fully preloaded
by the manufacturer with a preload sufficient to empty the entire drug cartridge though a
number of doses. Typically, the user activates a latch mechanism e.g. in the form of a button
on, e.g. on the proximal end, of the injection device to release — fully or partially - the force

accumulated in the spring when carrying out the injection.

The term “Permanently connected” as used in this description is intended to mean that the
parts, which in this application is embodied as a cartridge and a needle assembly, requires
the use of tools in order to be separated and should the parts be separated it would perma-

nently damage at least one of the parts.

All references, including publications, patent applications, and patents, cited herein are In-
corporated 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 con-
structed as limiting the invention in any way.

The use of any and all examples, or exemplary language (e.g. such as) provided herein, Is
iIntended 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 con-
strued 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.

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

claims appended hereto as permitted by applicable law.
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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 ©

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

show a cross sectional view of the distal part of the injection device with the

needle shield in the first position.

show the cross sectional view of the distal part of the injection device with

the needle shield in the second position.

show a cross sectional view of the distal part of the injection device during

Injection.

show a perspective view of a part of the needle shield assembly.

show a perspective view of the rotatable ring.

show a perspective view of the cartridge holder.

show a perspective view of the engagement between part of the needle

shield, the rotatable ring and the cartridge holder.

show a cross sectional view of the distal part of the injection device with a

damaged needle cannula.

show a cross sectional view of the distal part of the injection device with a

damaged needle cannula and the needle shield in the first position.

show a cross sectional view of the distal part of the injection device accord-

iIng to another embodiment with the needle shield in the first position.

show a cross sectional view of the distal part of the injection device accord-

ing to another embodiment with the needle shield in the second position.
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Figure 12 show a cross sectional view of the distal part of the injection device accord-

ing to another embodiment during injection.

Figure 13 show a perspective view of the engagement between part of the needle

shield (in the first position) and the cartridge holder.

Figure 14 show a perspective view of the engagement between part of the needle

shield (in the second position) and the cartridge holder.

The figures are schematic and simplified for clarity, and they just show detalils, which are es-
sential 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 “verti-
cal”’, “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 there 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 fig-
ures is meant to refer to the end of the injection device which usually carries the injection
needle whereas the term “proximal end” iIs meant to refer to the opposite end pointing away

from the injection needle and usually carrying a dose dial button.

Distal and proximal are meant to be along an axial orientation extending along the longitudi-

nal axis "X" of the injection device and is further indicated in the figures.

First embodiment

The distal part of the injection device Is disclosed in the figures 1 to 3. A cartridge 5 contain-
ing the liquid drug to be expelled is secured in a cartridge holder 10 which is coupled to the

housing 20.
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The cartridge 5 Is proximally sealed by a movable plunger 6 and distally closed by a piercea-

ble septum 7.

The housing 20 proximally encapsulates the dose setting and injection mechanism which
comprises a drive mechanism for driving forward a piston rod 1. The piston rod 1 is distally
provided with a piston rod foot 3 which abuts a plunger 6 provided inside the cartridge 5. The
piston rod 1 has an outer thread 2 which is engaged by a similar thread 21 formed in the

housing 20 such that the piston rod 1 is moved helically whenever the piston rod 1 is rotated.

The cartridge holder 10 which internally secures the cartridge 5 is secured to the housing 20
by having a plurality of outwardly pointing protrusions 11 engaging openings 22 provided in
the housing 20. The cartridge holder 10 is thus both rotational and axially locked to the hous-
ing 20 and could alternatively be formed as an integral part of the housing 20. Henceforth the
cartridge holder 10 could in many aspects be considered a part of the housing 20 here after

referred to as a housing assembly 10, 20.

As depicted in figure 1, a needle cannula 30 is penetrated through the pierceable septum 7
of the cartridge 5. The needle cannula 30 has a proximal part 31 inserted into the cartridge 5
and a distal part 32 with a sharp tip 33 for penetrating the skin (S) of user during injection
(Figure 3). Once the proximal part 31 has penetrated through the septum 7 and into the car-

tridge 5, the liquid drug can flow through the lumen 34 of the needle cannula 30.

The needle cannula 30 is secured in a hub 35 which can be axially moved during initiation of
the injection device as e.g. disclosed in PCT application No. PCT/EP2016/057233.

Further, the distal tip 33 of the needle cannula 30 is hidden by an axially movable needle
shield assembly 40. In the first embodiment depicted in the figures 1 to 7, the needle shield
assembly 40 is assembled from two parts, a distal shield part 40A and a proximal shield part
40B. However, the needle shield assembly 40 could easily be moulded as one unitary part.
As best seen in figure 4, the proximal shield part 40B has a circumferential track 43 provided
on the inside of the distal end for securing therein the distal shield part 40A such that the dis-
tal shield part 40A and the proximal shield part 40B operates as one needle shield assembly
40.
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The proximal shield part 40B is further provided with two proximal extending axial extensions
46 which terminate in proximally pointing arms 47. These two arms 47 are preferably provid-
ed with a radial extension at their respective proximal ends. These radial extensions abut a
compression spring 55 which proximally abuts the housing 20 (e.g. via the cartridge holder
10 as depicted in figure 1 to 3). The proximal extensions 46 are further provided with an out-

wardly pointing protrusion 44 for axially securing a rotatable ring 60 as will be explained.

The distal shield part 40A is distally provided with an opening 41 through which the needle
cannula 30 can penetrate as disclosed in figure 2 and 3. The most distal surface 42 of the
distal shield part 40A is further provided with a concave recess 45 such that the distal tip 33
of the needle cannula 30 can be brought to a position outside the cleaning chamber 51 but
still within the boundaries of the distal shield part 40A, the function of which will be apparent

from the further explanation.

In the situation disclosed in figure 1 a quantum of the liquid drug contained in the cartridge 5

has been filled into the cleaning chamber 51.

The cleaning chamber 51 is provided in a cleaning unit 50 which is carried by the distal
shield part 40A. The cleaning chamber 51 is defined by a through-going opening in the
cleaning unit 50 distally being sealed by a pierceable septum 52 and proximally closed by a

rubber piston 53. This rubber piston 53 seals against the outer surface of the needle cannula
30.

The cleaning chamber 51 is preferably filled with the liquid drug from the cartridge 5 such
that the same preservative containing liquid drug is present both inside the cartridge 5 and
Inside the cleaning chamber 51. However, the cleaning chamber 51 could alternatively be

filled with a cleaning agent such as an alcohol.

When filling the cleaning chamber 51, the proximal rubber piston 53 moves proximally to the
position disclosed in the figures. Alternatively, the proximal rubber piston 53 can be con-
structed as a septum in a permanent position in which case a valve is required to let the air

out as the preservative containing liquid drug flows into the cleaning chamber 51.

The liquid system which comprises of the interior volume of the cartridge 5, the lumen 34 of

the needle cannula 30 and the cleaning chamber 51 is relatively sensitive to pressure
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changes which can occur both when filling the cleaning chamber 51 and also afterwards es-

pecially due to temperature changes.

In order to obtain a correct dose expelling i.e. the number of units set by the user must in fact
also be expelled during injection, it is necessary to equalize the pressure of the cartridge 5

with the pressure outside the liquid system prior to performing an injection.

Equalizing the pressure in the cartridge 5 is done by moving the distal tip 33 of the needle
cannula 30 just outside the cleaning chamber 51 such that an overpressure inside the car-

tridge 5 (and inside the lumen 34 of the needle cannula 30) can escape.

In order to move the needle shield assembly 40 in the proximal direction to expose the tip 33
of the needle cannula 33, a rotatable ring 60 is in a first embodiment provided. This rotatable
ring 60 Is disclosed in details in figure 5 and comprises an outer serrated surface 61 and an

iInternal helical track 62. This rotatable ring 60 is herein considered to be a part of the needle

shield assembly 40.

The rotatable ring 60 is axially locked to the proximal shield part 40B which has a number of
protrusions 44 (see figure 4) which engages the rotatable ring 60 e.g. by engaging behind
the serrated surface 61. The rotatable ring 60 is thus rotatable in relation to the proximal
shield part 40B but the rotatable ring 60 and the proximal shied part 40B are axially locked

such that they move together in the axial direction.

The cartridge holder 10 is depicted in figure 6 and comprises outwardly pointing protrusions
11 which secures the cartridge holder 10 to the housing 20. These outwardly pointing protru-
sions 11 also form rotational stops for the rotatable ring 60 by engaging a rotational stop sur-
face 63 provided in the rotatable ring 60. In figure 7, the rotatable ring 60 is depicted in a
parking position wherein the rotatable ring 60 axially abuts the protrusion 11 such that any
axial movement of the needle shield assembly 40 is prevented. The cartridge holder 10 fur-
ther has a protrusion formed as a thread segment 12 which engages a helical track 62 pro-
vided inside the rotatable ring 60 such that the rotatable ring 60 moves axially when rotated

l.e. the rotational ring 60 performs a helical movement.

The helical track 62 terminates in an axial track 64 which allows the rotational ring 60 to

move purely axially when the thread segment 12 is located in this axial track 64.
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As best seen In figure 1 and figure 5, the stop surface 63 of the rotatable ring 60 Is provided
on a proximal extension. In a preferred example, two such proximal extensions are provided
each carrying a stop surface 63 which thus limits the angular rotation of the rotatable ring 60

to less than 180 degrees.

Figure 7 discloses the cartridge holder 10, the proximal shield part 40B and the rotatable ring
00 together. In this shown example, the rotational stop surface 63 of the rotatable ring 60 en-
gages one of the outwardly pointing protrusions 11. Further, the proximal extensions 46 are
guided in longitudinal openings 13 provided in the cartridge holder 10 such that the proximal

shield part 40B can only move axially without rotation.

The shield part 40B is further provided with a longitudinal extending window 39 such that a
user can inspect the content of the cartridge 5 by looking through this longitudinal window 39
which is aligned with the longitudinal opening 13. Such window 39 is usually formed as an

opening but can be covered by a well-known transparent material.

The rotatable ring 60 is thus axially locked to the proximal shield part 40B and helically guid-
ed by the thread segment 12 on the cartridge holder 10 which again is secured to the hous-
ing 20.

When a user rotates the rotatable ring 60 in the anti-clockwise direction as indicated by the
arrow "A” in figure 7, this rotation forces the rotatable ring 60 to move helically in the proximal
direction due to the thread segment 12 engaging the helical track 62 and since the proximal
shield part 40 B is axially coupled to the rotatable ring 60, the proximal shield part 40B

moves axially in the proximal direction as indicated by the arrow "B” in figure 7.

Further, since the proximal shield part 40B and the distal shield part 40A is coupled together
to operate as one needle shield assembly 40, the complete needle shield assembly 40

moves proximally into the position disclosed in figure 2 upon rotation of the rotatable ring 60.

As the rotatable ring 60 iIs rotated it also travels in the proximal direction together with the

proximal shield part 40B. This is illustrated in figure 1 and figure 2.
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As also seen in the figures 1 to 3, the distal shield part 40A is at the end surface 42 provided
with a concave recess 45 in which the distal tip 33 of the needle cannula 30 is positioned
when the pressure Is being equalized. In this way unnecessary physical contact with the dis-

tal tip 33 of the needle cannula 30 can be prevented.

After the pressure has been equalized an injection can be performed by pressing the distal
surface 42 of the distal shield part 40A against the skin S. This axial movement of the distal
shield part 40A will be conveyed to the proximal shield part 40B which will also move axially

to the position disclosed Iin figure 3.

The helical track 62 leads to an axial track 64 allowing the rotatable ring 60 to move axially

during injection as disclosed in figure 2 and 3. As long as the thread segment 12 is located

inside the helical track 62 only helical movement of the proximal shield part 40B is possible,
however once the thread segment 12 is in the axial track 64 purely axial movement of the

proximal shield part 40B is allowed.

The injection can either be performed as a shield-triggered injection i.e. a not-shown strained
spring is released upon activation of the shield 40, or it can be a traditional injection in which
the user needs to push a not-shown injection button. The activation of this not-shown injec-

tion button can in one example release a strained torsion spring which drives the piston rod 1

In the distal direction.

During axial movement of the needle shield assembly 40 in the proximal direction, the com-
pression spring 55 will be compressed and once the injection is over and the distal surface
42 of the distal shield part 40A Is removed from the skin S of the user, the compression
spring 55 will urge the shield 40 in the distal direction to the position disclosed in figure 2. In
order to transform to the first position depicted in figure 1, the user has to rotate the rotatable
ring 60 in a clock-wise direction i.e. opposite the direction indicated by the arrow “A” in figure
7, or alternatively, the compression spring 55 has to supply a force sufficient to drive the

thread segment 12 through the helical track 62.

In the end position, after injection and after the rotatable ring 60 has been rotated back, the
distal tip 33 of the needle cannula 30 is once again positioned inside the cleaning chamber

51 and the protrusion 11 prevents any axial movement of the needle shield assembly 40
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Should the distal part 32 of the needle cannula 30 be bended or damaged during use as de-
picted in figure 8, the bended portion will enter into the cleaning chamber 51 as the needle
shield assembly 40 | s moved back to its initial after injection. However, next time the user
rotates the rotatable ring 60 to equalize the liquid system, the distal part 32 of the needle
cannula 30 will remain bended to an off-centre position and the distal tip 33 of the needle
cannula will abut the inside surface of the needle shield assembly 40 as disclosed in figure 9.
This abutment will further damage e.g. break off the distal part 32 of the needle cannula 30
and prevent further injections. It is thus not possible to perform an injection with a bended

needle cannula 30.

Obviously, the diameter of the opening 41 can be adjusted to accommodate the allowable

degree of needle bend. This "needle trap” is usable in both the described embodiments.

Second embodiment

A second embodiment is disclosed in the figures 10 to 14. Similar parts have been indexed
with the same numbers with a “1” in front. Thus the housing is numbered 120, the cartridge

holder 110 and the needle shield assembly 140.

In the second embodiment, the needle shield assembly 140 comprises a distal shield part
140A and a proximal shield part 140B and there is no rotatable ring in the second embodi-

ment. The two parts 140A, 140B could alternatively be moulded as one unitary part.

The distal shield part 140A carries the cleaning unit 150 having a cleaning chamber 151
which is either filled with the same preservative containing drug as present inside the car-

tridge 105 or with any different cleaning agent.

Figure 10 discloses the injection device with the needle shield assembly 140 in the first posi-
tion. Liquid drug has e.g. been filled from the cartridge 105 into the cleaning chamber 151
and as In the first embodiment the user must actively equalize the pressure before perform-

INng an injection.

Figure 11 disclose the injection device with the needle shield assembly 140 in the second

position and figure 12 disclose the injection device during injection of a dose.
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As can be seen from the figures 10 to 12, the needle shield assembly 140 distally carries the
cleaning unit 150 which - as in the first embodiment - comprises a cleaning chamber 151 dis-

tally sealed by a pierceable septum 152 and proximally sealed by a sealing piston 153.

As In the first embodiment, the needle cannula 130 Is secured in a hub 135 and the proximal
part 131 is penetrated into the cartridge 105. The liquid system, in this second embodiment,
also consist of the interior of the cartridge 105, the lumen 134 of the needle cannula 130 and

the cleaning chamber 151.

In the second embodiment, the housing assembly 110, 120 comprises at least two parts, a
regular housing 120 and a cartridge holder 110. The cartridge holder 110 is provided with a
number of, preferably two, protrusions 111 for securing the cartridge holder 110 to the hous-

ing 120 to form one, at least operational, unit.

The corporation between the needle shield assembly 140 and the cartridge holder 110 Is dis-
closed In figure 13 and 14. As in the first embodiment, the distal shield part 140A and the

proximal shield part 140B is both axially and rotational secured to each other.

The proximal shield part 140B of the needle shield assembly 140 is provided with a helical
track 148 which Is engaged by the outwardly pointing protrusion 111. This is best seen In fig-
ure 14. The result being that once the user rotate the needle shield assembly 140 counter
clockwise (indicated by the arrow “"A” in figure 13), the needle shield assembly 140 simulta-
neously travels in the proximal direction (as indicated by the arrow "B”) in relation to the car-
tridge holder 110 thus performing a helical movement in relation to the housing assembly
110, 120.

The helical track 148 can as depicted in figure 13 and 14 be provided with a radial extension
making up the “parking position”. When the protrusion 111 is positioned in this radial exten-

sion as depicted in figure 13 axial movement of the needle shield assembly 140 is prevented.

Figure 13 depicts the situation of figure 10 wherein the needle shield assembly 140 is in the
first extended position with the tip 133 of the needle cannula 130 inside the cleaning cham-
ber 151. However, the cleaning unit 150 and the cleaning chamber 151 are not disclosed in

figure 13 and figure 14.
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As In the first embodiment, the needle shield assembly 140 is provided with a longitudinal
window 139. When the pressure has not been equalized, this longitudinal window 139 is lo-
cated above the solid part of the cartridge holder 10 such that the user cannot view the con-
tent of the cartridge 105.

Further, as in the first embodiment, the cartridge holder 110 is provided with longitudinal
openings 113 such that the content of the cartridge 105 can be visually inspected when the
longitudinal window 139 of the needle shield assembly 140 is aligned with the longitudinal

opening 113 of the cartridge holder 110 forming part of the housing assembly 120, 110.

In the non-equalized position disclosed in figure 13, a protrusion 114 on the cartridge holder
110 abuts a first side of the longitudinal window 139 thus defining the possible rotational di-

rection of the needle shield assembly 140.

Now, in order to equalize the pressure inside the cartridge 105, the user manually rotates the
needle shield assembly 140 counter clock-wise (arrow “A”) until the protrusion 114 provided
on the cartridge holder 110 abuts the opposite side of the longitudinal window 139 in the

needle shield assembly 140

Due to the rotation of the needle shield assembly 140 relatively to the housing assembly 120,
110, the needle shield assembly 140 moves helically in the proximal direction as the out-

wardly pointing protrusion 111 travels in the helical track 148 of the needle shield assembly
140

The needle shield assembly 140 simultaneously travels rotational as indicated by the arrow
"A” and axially as indicted by the arrow “B” (figure 13), the combined movement thus being a

helical movement.

When the outwardly pointing protrusion 111 arrives at the end of the helical track 148 as de-
picted in figure 14, the needle shield assembly 140 is in the equalizing position disclosed in

figure 11 and the pressure has been equalized.

Once the needle shield assembly 140 has been moved to this second position (figure 11 and
figure 14), the distal tip 133 of the needle cannula 130 is located just distal to the pierceable

septum 152 but still within the parameters of the concave depression 145 at the distal end
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142 of the distal shield part 140A. Further, in this position the outwardly pointing protrusion
111 Is located in the longitudinal track 149 such that an injection can be performed as the

shield 140 is now allowed to move purely proximally as depicted In figure 12.

As In the first embodiment, the distal shield part 140A is at the end surface 142 provided with
a concave recess 145 in which the distal tip 133 of the needle cannula 30 is positioned when
the pressure is being equalized i.e. when the needle shield assembly 140 is in the second

position.

As the needle shield assembly 140 is rotated the longitudinal window 139 is brought into
alignment with the longitudinal opening 113 of the cartridge holder 110. The possibility to
view the cartridge 105 and thus the content of the cartridge 105 in the second, equalized,
position is thus an indication to the user that the pressure has been equalized and an injec-

tion can be performed.

Further, in this second position depicted in figure 14 the needle shield assembly 140 is free
to move in the proximal direction thus it is only possible to perform an injection after having
rotated the needle shield assembly 140. The indication given by the alignment of the longitu-
dinal window 139 with the longitudinal opening 113 is further an indication that the injection

device Is unlocked and ready to inject.

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 sub-

ject matter defined in the following claims.
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Claims:

1. An Injection device for injecting a liquid drug, comprising:

a housing assembly (10, 20;110, 120) supporting a non-removable cartridge (5;105) having

an interior chamber containing a liquid drug to be injected,

a needle cannula (30; 130) connected to the cartridge (5;105) and having a distal tip (33;133)

for penetrating the skin (S) of a user and a longitudinal lumen (34;134),

a needle shield assembly (40, 40A, 40B, 60; 140, 140A, 140B) which is provided with a
cleaning chamber (51;151) containing a volume of a cleaning agent for cleaning at least the

distal tip (33;133) of the needle cannula (30;130) between subsequent injections, wherein

the needle shield assembly (40, 40A, 40B, 060;140, 140A, 140B) is movable in a proximal di-
rection in relation to the housing assembly (10, 20;110, 120) from a first position to a second

position, wherein;

- the first position is a position in which the distal tip (33;133) of the needle cannu-
la (30;130) is located inside the cleaning chamber (51;151),

- the second position is a position in which the distal tip (33;133) of the needle

cannula (30;130) is located outside and distal to the cleaning chamber (51;151),

and wherein the needle shield assembly (40, 40A, 40B, 60;140, 140A, 140B) is movable
from the first position to the second position upon rotation of at least one part of the needle
shield assembly (40, 40A, 40B, 60; 140, 140A, 140B).

2. An injection device for injecting a liquid drug according to claim 1, wherein the at least one
part of the needle shield assembly (40, 40A, 40B, 60; 140, 140A, 140B) is helically guided In
relation to the housing assembly (10, 20;110, 120), such that the at least one part of the
needle shield assembly (40, 40A, 40B, 60; 140, 140A, 140B) perform a helical movement in
relation to the housing assembly (10, 20;110, 120) upon rotation of the at least one part of
the needle shield assembly (40, 40A, 40B, 60; 140, 140A, 140B) relatively to the housing as-
sembly (10, 20;110, 120).
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3. An Iinjection device for injecting a liquid drug according to claim 2, wherein one of the nee-
dle shield assembly (40, 40A, 40B, 60; 140, 140A, 140B) or the housing assembly (10,
20;110, 120) is provide with a protrusion (12;111) and the other of the needle shield assem-
bly (40, 40A, 40B, 60; 140, 140A, 140B) or the housing assembly (10, 20;110, 120) is pro-
vided with a helical track (62;148), and wherein the protrusion (12;111) engages the helical
track (62;148), such that at the least one part the needle shield assembly (40, 40A, 40B, 60;
140, 140A, 140B) move helically in relation to the housing assembly (10, 20;110, 120) upon
rotation of the at least one part of the needle shield assembly (40,40A, 40B, 60; 140, 140A,
140B) relatively to the housing assembly (10, 20;110, 120).

4. An injection device for injecting a liquid drug according to claim 3, wherein the helical track
(62;148) terminates in an axial track (64; 149) allowing the needle shield assembly (40, 40A,
40B, 60;140, 140A, 140B) to be moved in the proximal direction during expelling of the set

dose.

5. An injection device for injecting a liquid drug according to any of the previous claims,
wherein a compression spring (59) is operational between the needle shield assembly (40,
40A, 40B, 60;140, 140A, 140B) and the housing assembly (10, 20;110, 120) urging the nee-
dle shield assembly (40, 40A, 40B, 60;140, 140A, 140B) in the distal direction.

6. An injection device for injecting a liquid drug according to any of the previous claims,
wherein the needle shield assembly (40, 40A, 40B, 60;140, 140A, 140B) comprises at least a
distal shield part (40A;140A) and a proximal shield part (40B;140B) rotatable in unison.

7. An Injection device for injecting a liquid drug according to any of the claims 1 to 6, wherein

the needle shield assembly (40, 40A, 40B, 60) comprises a rotatably ring (60)

8. An Injection device for injecting a liquid drug according to claim 7, wherein the rotatable
ring (60) is rotatable in relation to the proximal shield part (40B) and axially secured to the
distal shield part (40B).

9. An injection device for injecting a liquid drug according to claim 8, wherein one of the ro-
tatable ring (60) or the housing assembly (10, 20) is provide with a protrusion (12) and the
other of the rotatable ring (60) or the housing assembly (10, 20) is provided with a helical
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track (62), such that the rotatable ring (60) move helically in relation to the housing assembly

(10, 20) upon rotation of the rotatable ring (60) relatively to the housing assembly (10, 20).

10. An Injection device for injecting a liquid drug according to any claims 1 to 6, wherein the
needle shield assembly (140, 140A, 140B) or the housing assembly (10, 20) is provided with
a protrusion (111) and the other of the needle shield assembly (140, 140A, 140B) or the
housing assembly (110, 120) is provided with a helical track (148) such that the needle shield
assembly (140, 140A, 140B) move helically in relation to the housing assembly (10, 20;110,
120) upon rotation of the needle shield assembly (140, 140A, 140B relatively to the housing
assembly (10, 20).

11. An injection device for injecting a liquid drug according to claim 10, wherein the needle
shield assembly (140, 140A, 140B) is provided with a window (139) and the housing assem-
bly (110, 120) is provided with an opening (113) and which window (139) is brought into
alignment with the opening (113) when the needle shield assembly (140, 140A, 140B) is ro-
tated relatively to the housing assembly (110, 120).

12. An injection device for injecting a liquid drug according to any of the previous claims,
wherein the needle shield assembly (40, 40A, 40B, 60; 140, 140A, 140B) carries a cleaning
unit (50;150) comprising the cleaning chamber (51;151).

13. An Injection device for injecting a liquid drug according to any of the previous claims,
wherein the cleaning agent contained in the cleaning chamber (50;150) is the same liquid

drug as contained in the cartridge and wherein the liquid drug comprises a preservative.

14. An injection device for injecting a liquid drug according to any of the previous claims,
wherein the needle shield assembly (40, 40A, 40B, 60;140, 140A, 140B) distally is provided
with a distal surface (42;142) having an opening (41;141) surrounded by a recess (45;145).

15. An injection device for injecting a liquid drug according to claim 14, wherein the distal tip
(33;133) of the needle cannula (30;130) in the second position is positioned in the recess
(45;145).
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