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(54) Title: INJECTION DEVICE WITH HOLDING MEANS TO PREVENT UNINTENTIONAL MOVEMENTS OF PISTON

ROD

(57) Abstract: The mvention relates to a injec-
tion device, comprising a housing being adapt-
ed to receive in its proximal housing portion a
container with an injection fluid and to receive
in its distal housing portion a dose setting and
injection mechanism, wherein the mechanism
includes a piston rod (28) being axially dis-
placeable with respect to the housing for dis-
pensing Injection fluid from the container,
wherein the piston rod (28) has an outer thread
(34) and i1s arranged torque proof with respect
to the housing, dose setting means comprising
a threaded element, which threaded element
has an mner thread being in engagement with
the outer thread (34) of the piston rod (28), is
designed so that its axial position relative to
the housing 1s changeable and is rotatable rela-
tive to the piston rod (28) and relative to the
housing during setting of an injection dose,
wherein the dose setting means are designed
such that the threaded element 1s held in torque
proof manner relative to the piston rod (28)
and to the housing during the injection of the
beforehand set injection dose in such a manner
that the threaded element and the piston rod
(28) are axially displaceable together with re-

spect to the housing, wherein the mechanism (26) further comprises holding means (60; 160) being in contact with the piston rod
(28) and being designed such that the axial displacement of the piston rod (28) can be substantially immobilized during use of the
device except for the dispensing of the injection dose. It 1s proposed according to the mvention that the holding means (60; 160)
are axially fixed with respect to the housing.
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INJECTION DEVICE WITH HOLDING MEANS TO PREVENT UNINTENTIONAL MQVEMENTS OF
PISTON ROD

Description

This invention relates to an injection device, comprising a housing being adapted to
receive In its proximal housing portion a container with an injection fluid and to receive
In its distal housing portion a dose setting and injection mechanism, wherein the
mechanism includes a piston rod being axially displaceable with respect to the
housing for dispensing injection fluid from the container, wherein the piston rod has an
outer thread and is arranged torque proof with respect to the housing, dose setting
means comprising a threaded element, which threaded element has an inner thread
being In engagement with the outer thread of the piston rod, Is designed so that its
axial position relative to the housing is changeable and is rotatably relative to the
piston rod and relative to the housing during setting of an injection dose, wherein the
dose setting means are designed such that the threaded element is held in torque
proof manner relative to the piston rod and to the housing during the injection of the
beforehand set injection dose Iin such a manner that the threaded element and the
piston rod are axially displaceable together with respect to the housing, wherein the
mechanism further comprises holding means being in contact with the piston rod and
being designed such that the axial displacement of the piston rod can be immobilized
or substantially immobilized during use of the device except for the dispensing of the

Injection dose.

Such an Injection device I1s known from document DE 299 07 881 U1, which discloses
an injector device for automatically, in a first step injecting, the needle, and in a
second step dispensing an injection dose, the injection dose being beforehand set by
manual operation. In this device the injection operation is mainly effected by a pre-
stressed spring which urges the injection mechanism toward a proximal end (side of a
patient) of the device, when the dispensing of an injection dose is activated. In the first
step (needle injection) the aforementioned spring acts on a threaded sleeve having an
inner thread being in contact with the outer thread of the piston rod. The piston rod is
coupled by a slipping clutch (holding means) with further sleeves that are fixedly

connected with the container having the needle at its proximate end. In the first step,
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the spring urges via threaded element, piston rod, slipping clutch, and sleeves in axial
direction on the container so that the needle iIs moved together with the container to a
stop position. When this stop position is reached, the pre-stressed spring urges
further on the threaded element and the piston rod Iin proximal direction, so that the
slipping clutch having ratchet teeth on the piston rod and a corresponding ratchet arm
on a further sleeve, Is disengaged. This enables the piston rod to be axially displaced
In order to press on the piston within the container and to dispense the beforehand set
Injection dose. The slipping clutch, namely the ratchet arm, is arranged on these
sleeves being in contact with the container, so that the whole slipping clutch is axially

moveable with respect to the housing of the injection device.

Furthermore, there is known a similar injection device from document EP 1 610 848

B1 having no needle expelling function and no holding means.

It iIs often to observe that a little bit of the medicament to be injected leaks from the
needle when a patient Is rotating a dose knob of the dose setting mechanism.
Typically, there appears firstly a droplet on the needle point. When further rotating
action is made on the dose knob this droplet grows further and in extreme examples
the medicament drop falls down. Such phenomena are unintentional and are making
the patient insecure, although these phenomena are not safety relevant in addition to
the contamination of the environment. Such phenomena are due to manufacturing
tolerances, material surface properties, undesirable inner frictions and plays within the
Injection mechanism, which leads to unwanted axial movements of the piston rod

dispensing medicament from the cartridge.

Such phenomena could be avoided by extremely precise manufacturing and
frictionless construction of the different components of the injection mechanism. This
IS very costly and it is very difficult to achieve such precise manufacturing, also

bearing in mind, that the components are rather small.

It is therefore the object of the present invention to provide an injection device,

wherein unwanted droplet formation is avoided.
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This problem is solved by a generic injection device, wherein the holding means are

axially fixed with respect to the housing.

When the holding means being in contact with the piston rod but axially fixed with
respect to the housing and being designed such that the axial displacement of the
piston rod can be substantially immobilized during use of the device except for the
dispensing of other injection dose, the holding means are not subjected to any play of
the Injection mechanism, as Iin contrast to the slipping clutch of DE 299 07 871 A1
having parts axially displaceable with respect to the housing. When the holding
means are arranged fixedly relative to the housing of the injection device, an
unwanted axial displacement of the piston rod can effectively avoided as forces due to
plays of the mechanism or due to inner friction can be received by the housing by
means of the holding means. Therefore, there is no need for further improvement of
the precision of manufacturing, so that the holding means axially fixed with respect to
the housing provide a cost-saving possibility to avoid the formation of droplets during

normal use of the injection device.

Preferably, the holding means at least partially encompass the piston rod. Such an
encompassing allows a good transfer of forces acting axially on the piston rod to the

housing, so that the piston rod can be held immobilized.

Preferably, the piston rod has two planar longitudinal outer surfaces cut in the outer
thread and being arranged In parallel to each other on opposing sides of the piston
rod, wherein the holding means are expediently in contact with both parallel outer
surfaces of the piston rod and exert a compressive force on the piston rod. In this
respect it is preferred that the holding means act as a clamp having two clamp
portions each of which being in contact with a respective planar outer surface of the
piston rod. Furthermore, it is proposed that the clamping portions are designed in
such a manner, that they exert static friction on the piston rod being as high as to
prevent unintentional axial displacement of the piston rod. Furthermore, the two

clamping portions are preferably designed in such a manner, that they exert kinetic
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friction on the piston rod being as small as not to or only slightly interfere with the

required axial displacement of the piston rod during dispensing an injection dose.

The acting of a holding means preferably by clamping portions from two sides on the
parallel and opposing outer surfaces of the piston rod leads to the advantage that the
exerted compressive force only acts on the piston rod. The holding means do not act
upon the piston rod unilaterally so that the compressive force would have to be
supported especially in radial direction by parts of the injection mechanism. In fact, the
compressive forces produced by each of the two clamping portions pressing on
opposing sides of the piston rod neutralize each other, so that no additional forces are
generated, which have to be supported by the injection mechanism. The two clamping
portions are automatically centering the holding means with respect to the piston rod.
The holding means having two clamping portions lead to a frictionally engaging
connection with the piston rod, wherein the static friction should be as high as to
transfer forces due to plays in the injection mechanism securely to the housing.
Furthermore, the frictionally engaged connection should allow for an easy dispensing
of an injection dose, I.e. a smoothly axial displacement of the piston rod with respect
to the holding means, when the injection dose is manually dispensed by pressing on a

distal end of the injection device.

According to an embodiment, the holding means, preferably only the clamping
portions, are deformable, preferably elastically deformable and/or deflectable, wherein
it Is further proposed that the clamping portions are deformable between a holding
state and a sliding state, wherein a contact area between the clamping portion and the
planar outer surfaces of the piston rod is maximal in the holding state. Such an
arrangement leads to the advantage that the static friction being naturally higher than
the kinetic friction, can be further increased with respect to the kinetic friction of the
holding means, as a maximal contact area Iin the holding state leads to a maximum
possible static friction. When the clamping portions are elastically deformed during
axial displacement of the piston roq, the end faces of the clamping portions are
slightly tilted with respect to the outer surfaces of the piston rod, so that a smaller

contact area with the piston rod is achieved. This allows for an easy axial
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displacement of the piston rod as the kinetic friction is lowered with respect to a case
INn which a contact area remains maximal during such axial movement of the piston

rod.

Preferably the holding means are made from plastics, preferable of one of a plastics
or a blend of the group of polyethylene, polypropylene, polyamide,

polytetrafluoroethylene, polyoxymethylene, polyurethane.

The holding means have preferably the form of a disc with an opening having an inner
contour defining the clamping portions. Such a disc Is most preferably made from
plastics and can be manufactured in an easy way for example as molding part or

similar.

In an alternative embodiment the holding means are preferably made from metal,
especially from spring steel, wherein the holding means are preferably made from a
bent wire. When the holding means have the form of a bent wire, the clamping

portions can have a curvature being convex in a direction to the piston rod.

In both alternatives, namely holding means in form of a plastic disc and in form of a
bent metal wire, the clamping portions are formed Iin such a way, that the required
frictional forces are evoked, so that unintentional axial displacement of the piston rod

can be avoided.

The holding means have preferably a symmetrical form with respect to the plane
containing the longitudinal axis of the piston rod and being in parallel to the planar

outer surfaces of the piston rod.

Furthermore, the holding means can be arranged at a proximal end of the distal
housing portion close to a connection portion where the proximal housing portion and
the distal housing portion are removable attached to each other, preferably screwed,
to each other. This proximal end of the distal housing portion provides the space for

arranging an additional component (holding means) without the need of a
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considerable adaptation of the rest of the injection mechanism.

Preferably, the injection device further comprises a guiding element which is

connected In torque proof manner to the piston rod, is in removable torque proof
engagement with the housing and guides the axial displacement of the piston rod
during dispensing of an injection, wherein the holding means are arranged in the

guiding member or between the guiding member and the housing.

When the holding means are arranged between the guiding member and the housing
it Is preferred that they are disposed adjacent to the guiding element on the distal end

thereof.

The guiding element also has the function of a return element in order to screw the
piston rod In distal direction by rotating the return element relative to the housing
when the container of injection fluid is emptied and to be changed. In this case the
proximal housing portion and distal housing portion are removed from each other.
After exchanging the empty container against a new container, the two housing
portions are mounted together. With reestablishing the torque proof engagement of
the guiding element with the housing a new series of injections can start. The piston
rod being arranged in its proximal end position can then be screwed back in his distal
start position by rotating the guiding element relative to the housing with bringing the
return element out of the torque proof engagement with the housing. Subsequently, In

order to press on the piston of a newly inserted full container.

The dose setting means of the injection device comprise preferably a differential
transmission for setting the dose, wherein the differential transmission comprises a
plurality of threaded sleeves, wherein at least one sleeve has a thread pitch being
different form the thread pitch of one another sleeve. This arrangement allows for
example to have a rather great pitch of a dose setting member being operated directly
by a patient, which leads to a rather big axial displacement recognized by the patient
and allowing an easy display of the actually set dose and to have further sleeves

having smaller pitches which transmit this rotational axial displacement to the
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threaded element on the piston rod, so that an according small dose can be set,

wherein this dose needs a smaller axial displacement of the threaded element.

At last, It is preferred, that the dispensing of the injection dose Is operated manually,

where applicable with assistance through the pitch of the thread of a dose setting

member.

The invention is to be described exemplary and in no case restrictive with respect to

the following figures.

Figure 1

Figure 2

Figures 3a
and 3b

Figure 4

Figure 5

Figure ©

Figure 7

IS a longitudinal cross section of a known injection device of EP 1 610

348 B1, which shows the basic function of this device.

shows In a schematic perspective partial view the arrangement of

holding means of a first embodiment in a guiding member.

show the guiding member and the holding means of the first
embodiment before inserting the holding means (figure 3a) and after

inserting the holding means (figure 3b).

shows the holding means according to a second embodiment, namely In

form of a disc on the piston rod.

shows the holding disc in a schematic front view.

shows In a schematic cross section according to the line VI-VI of figure
4 a possible elastic deformation of the holding means during axial

displacement of the piston rod.

shows In a schematic cross section different alternatives of holding
means according to the first embodiment and to the second

embodiment.



10

15

20

29

30

CA 02745077 2011-05-30
WO 2010/063687 PCT/EP2009/066094

Figure 1 is a longitudinal cross section of an injection device 10 having a proximal
housing portion 12 and a distal housing portion 14. In the proximal housing portion 12
a container 16 filled with injection fluid 18 Is received. On the proximal end P of
housing portion 12 a cap 20 having integrated a needle 22 is screwed by means of a
thread 24, so that a distal end of the needle 22 (not shown) Is inserted into the

container 16 in order to provide an outlet for injection fluid 18.

The distal housing portion 14 comprises a dose setting and injection mechanism 26,
which Is In detall described in EP 1 610 848 B1. The injection mechanism 26
comprises a piston rod 28 being axially displaceable with respect to the housing 12,
14 for dispensing injection fluid 18 from the container 16 by means of the piston 30,
which is In contact with a proximal end 32 of the piston rod 28. The piston rod 28 has
an outer thread 34 and is arranged torque proof with respect to the housing 12, 14,
wherein torque proof means that the piston rod 28 is not rotatable in the assembled

state of the injection device relative to the housing 12, 14.

Furthermore, the dose setting and injection mechanism 26 comprises a threaded
element 36 having an inner thread 38 being in engagement with the outer thread 34 of
the piston rod 28. This element 36 is designed such that its axial position relative to
the housing 12 is changeable and the threaded element 30 is rotatable relative to the
piston rod 28 and relative to the housing 12 during setting of an injection dose. This
means, that during the setting of a dose the threaded element 36 is moved rotating on
the piston rod 28 upon rotation of a dose setting member 40 axially in distal direction
D. When a beforehand set dose is dispensed, the patient has to press a button 42
which IS pre-stressed in a locked position by a spring 44, whereby the piston rod 28 Is
axially moved in a proximal direction due to the engagement with the threaded
element 360 being beforehand moved a predetermined amount in distal direction D for

setting a injection dose to be dispensed.

It has to be noticed, that the dose setting and injection mechanism 26 has further

sleeves having different inner and outer threads with different or equal pitches, so that
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a rotational operation of the dose knob 40 leads to a differential transmission of this
rotational axial movement to the threaded element 36. For more details, concerning

this known dose setting and injection mechanism it is referred to EP 1 610 848 B1.

The piston rod 28 is held in torque proof manner by a guiding element 46 having a
central opening 48 which is in mechanical cooperation, in particular engagement, with
at least two planar oppositely disposed outer surfaces 50 cut in the outer thread 34 of
the piston rod 28. In a preferred embodiment this guiding element 46 also serves as a
return element in order to screw the piston rod 28 back In its distal start position
according to figure 1 after removing an emptied cartridge 16 from the housing 12. For
this purpose, the guiding and return element 46 Is drawn out of housing portion 14 In
order to screw piston 28 relative to the rest of the injection mechanism 26 by rotating

element 46 relative to the housing portion 14.

In the following, two embodiments of holding means are explained with respect to
figures 2 to 7. These holding means are arranged close to a connection portion 52,
where the proximal housing portion 12 and the distal housing portion 14 are

removably attached, preferably screwed, to each other.

Figure 2 shows Iin a schematic perspective partial view the piston rod 28 with its outer
thread 34 and one of two opposed planar outer surfaces 50 for torque proof
engagement with guiding element 46. Furthermore, the proximal end 32 of the piston
rod 28 Is apparent. The holding means 60 according to a first embodiment are

inserted into the guiding element 46, as indicated in figure 2.

The holding means 60 of the first embodiment is a bent wire having substantially U-
form as can be seen from figure 3a. The bent wire is preferably made of spring steel
and the two branches-off the "U" are bent in such a manner, that clamping portions
02, 62' are formed having a convex shape with respect to the piston rod 28 inserted
into the guiding element 46. The holding means or holding clamp 60 is inserted
through a slit 46 in the guiding element 46 and Is held axially fixed within the guiding

element 46 but preferably with some play for enabling movement in a radial plane with
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respect to the axis of the piston rod 28.

When inserted in the guiding element 46, the clamping portions 62, 62' of the holding
means 60 protrude with their respective convex wire portions in an opening 66 In
which the piston rod 28 is axially guided and held in torque proof manner due to
mechanical cooperation, in particular engagement, of the outer planar surfaces 50 of
the piston rod 28 with corresponding planar surfaces 68 of the opening 66. This Is
best viewed in figure 3b being a front view from the proximal end according to arrow Il

of figure 3a.

Thus, the holding means 16 Is automatically centered on the piston rod 28.

According to a second embodiment illustrated in figures 4 to 6 the holding means 160
has the form a disc, wherein an inner contour 170 defines an opening through which
the piston rod 28 passes. The holding means 160 is made of a plastic disc, and the
contour 170 also defines two clamping portions 162, 162', which are in contact with

the two planar surfaces 50 of the piston rod 28.

Such a holding disc 160 Is arranged preferably adjacent to the guiding element 46 on
the distal side thereof, as indicated by reference 52 in figure 1. During dispensing of
an injection dose the holding disc 160 abuts against the guiding element 46 or against
another fixed part of the housing and is therefore axially fixed with respect to the

housing portion 14, so that it can act as holding means for the piston rod 28.

Figure 6 shows simplified cross sections according to the line VI-VI of figure 4. In the
right cross section of figure 6 the clamping portions 162, 162" are in a holding position.
In this position the respective front faces 172, 172" are in full contact with the
respective planar outer surface 50 of the piston rod 28. When the piston rod 28 Is
moved relative to the axially fixed clamping disc 160 in proximal direction M for
dispensing a beforehand set injection dose, the preferably elastic clamping portions
162, 162" are slightly deflected, so that they are only in contact with a small area,

namely an edge area 174, 174' of the front faces, 172, 172'. With such a
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configuration, the static friction in the holding position according to the right side of
figure ©, Is rather high, wherein the naturally smaller kinetic friction when the piston
rod 28 moves with respect to the clamping disc 162 is further minimized by the
deflection of the clamping portions 162, 162" due to the reduced contact area between

the front faces 172, 172" and the respective outer surface 50 of the piston rod 28.

It has to be mentioned that in the schematic drawing of figure 6 the amount of elastic
deformation during movement of the piston rod is exaggerated, so after ending of a
movement of the piston rod 28 in the direction of arrow M the clamping portions 162,
162" are urged towards the holding position according to figure 6 (right hand side)
without any effect on the position of the piston rod 28. Accordingly, there is no
retraction of the piston rod in distal direction (opposed to arrow M of figure ©6) due to
the back-movement of the clamping portions 162, 162" in the rest position (right hand
side). The clamping portions 162, 162" are urged by elastic restoring force towards the

holding position.

Figure 7 shows Iin a schematic and simplified manner possible alternatives of the
cross section of the bent wire 60 according to the first embodiment, and of the clamp
portions 162, 162' of the disc shaped holding means 160. As can be seen, the first
cross section on the left is from a bent metal wire having a circle cross section.
Alternatively, this cross section could be a circle segment in order to increase the
contact area between the metal wire and the planar surface 50 of the piston rod 28.
Furthermore, on the right side there is an alternative to the already proposed clamping
portion 162, wherein the alternative clamping portion 162a has a front face 172a being
in contact with the surface 50 of the piston 28 by two rips 176. Such an arrangement
can also be advantageous in case of a resilient small deformation of the clamping
portion 162, during movement of the piston rod 28 as indicated in figure 6 on the left

side.

The holding means 60, 160 in form of a bent wire of spring steel or a disc of plastics
allow to hold the piston rod 28 due to static friction between the clamping portions 62
and 62', 162, 162" and the planar surfaces 50 of the piston rod 28. This static friction
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IS as high as to prevent any movement of the piston rod 28 due to inner friction of the
Injection mechanism 26 (figure 1) and/or due to plays within the injection mechanism
20 or the injection device 10 as whole. The symmetrical form of the holding means 60,
160 with respect to the longitudinal axis of the piston rod 28 leads to a steady
clamping action on the piston rod 28. The forces exerted from each of the opposing
clamping portions 62, 62" and 162, 162' neutralize each other in such a manner, that
the clamping action does not evoke unilateral forces to be supported in radial direction
by the housing such leading to a self-centering effect avoiding radial stresses acting

between the piston rod and other parts of the injection device.
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Claims

1.

Injection device (10), comprising a housing (12, 14) being adapted to receive In
its proximal housing portion (12) a container (16) with an injection fluid (18) and
to receive In its distal housing portion (14) a dose setting and injection
mechanism (26), wherein the mechanism includes
a piston rod (28) being axially displaceable with respect to the housing (12, 14)
for dispensing injection fluid (18) from the container (16), wherein the piston rod
(28) has an outer thread (34) and is arranged torque proof with respect to the
housing (12, 14),
dose setting means comprising a threaded element (36), which threaded
element
has an inner thread (38) being in engagement with the outer thread (34) of
the piston rod (28),
IS designed so that its axial position relative to the housing (12, 14) is
changeable and
IS rotatable relative to the piston rod (28) and relative to the housing (12,
14) during setting of an injection dose,
wherein the dose setting means (26) are designed such that the threaded
element (36) Is held in torque proof manner relative to the piston rod (28) and
to the housing (12, 14) during the injection of the beforehand set injection dose
In such a manner that the threaded element (36) and the piston rod (28) are
axially displaceable together with respect to the housing (12, 14),
wherein the mechanism (26) further comprises holding means (60; 160) being
in contact with the piston rod (28) and being designed such that the axial
displacement of the piston rod (28) can be substantially immobilized during use
of the device (10) except for the dispensing of the injection dose,
characterized In that the holding means (60; 160) are axially fixed with respect
to the housing (12; 14).

Injection device according to claim 1, characterized in that the holding means

(00; 160) at least partially encompass the piston rod (28).
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Injection device according to claim 1 or 2, characterized In that the piston rod
(28) has two planar longitudinal outer surfaces (50) cut in the outer thread (34)
and being arranged In parallel to each other on opposing sides of the piston
rod (28), wherein the holding means (60; 160) are in contact with both parallel

outer surfaces (50) of the piston rod (28) and exert a compressive force on the

piston rod (28).

Injection device according to claim 3, characterized in that the holding means
(00; 160) act as a clamp having two clamping portions (62, 62'; 162, 162') each

of which being in contact with a respective planar outer surface (50) of the

piston rod (28).

Injection device according to claim 4, characterized in that the two clamping
portions (62, 62'; 162, 162') are designed in such a manner, that they exert

static friction on the piston rod (28) being as high as to prevent unintentional

axial displacement of the piston rod (28).

Injection device according to claim 5, characterized in that the two clamping
portions (62, 62'; 162, 162') are designed in such a manner, that they exert
kinetic friction on the piston rod (28) being as small as not to or only slightly

Interfere with the required axial displacement of the piston rod (28) during

dispensing an injection dose.

Injection device according to any of the preceding claims, characterized in that

the holding means (60; 160), preferably only the clamping portions (62, 62’
162, 162") according to any of the claims 4 to 6, are elastically deformabile.

Injection device according to claim 7, characterized in that the clamping
portions (162, 162') are deformable between a holding state and a sliding state,
wherein a contact area (174, 174") between the clamping portions (162, 162')

and the planar outer surfaces (50) of the piston rod (28) is maximal in the
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holding state.

Injection device according to any of the preceding claims, characterized in that
the holding means (160) are made from plastics, preferably of one of a plastics
or a blend of the group of polyethylene, polypropylene, polyamide,

polytetrafluoroethylene, polyoxymethylene, polyurethane.

Injection device according to claim 9, characterized in that the holding means
have the form of a disk (160) having an opening with an inner contour (170)

defining the clamping portions (162, 162').

Injection device according to any of claims 1 to 8, characterized in that the

holding means (60) are made from metal, preferably from spring steel.

Injection device according to claim 11, characterized in that the holding means

are made from a bent wire (60).

Injection device according to claim 12, characterized in that the clamping

portions (62, 62') have a curvature being convex in direction to the piston rod
(28).

Injection device according to any of the preceding claims, characterized in that
the holding means (60; 160) have a symmetrical form with respect to a plane
containing the longitudinal axis of the piston rod (28) and being in parallel to

the planar outer surfaces (50) of the piston rod (28).

Injection device according to any of the preceding claims, characterized in that
the holding means (60; 160) are arranged at a proximal end of the distal
housing portion (14) close to a connection portion (52) where the proximal
housing portion (12) and the distal housing portion (14) are removably attached

to each other, preferably screwed to each other.
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Injection device according to claim 15, characterized In that it further comprises
a guiding element (46) which is connected in torque proof manner to the piston
rod (28), Is In removable torque proof engagement with the housing (14) and
guides the axial displacement of the piston rod (28) during dispensing of an
Injection, wherein the holding means (60; 160) are arranged In the guiding

member (46) or between the guiding member (46) and the housing (14).

Injection device according to claim 16, characterized in that the holding means
(160), when arranged between the guiding member (46) and the housing (14),

are disposed adjacent to the guiding element (46) on the distal end thereof.

Injection device according to any of the preceding claims, characterized in that
the dose setting means (26) comprise a differential transmission for setting the

dose.

Injection device according to claim 18, characterized in that the differential
transmission comprises a plurality of threaded sleeves, wherein at least one
sleeve has a thread pitch being different from the thread pitch of another

sleeve.

Injection device according to any of the preceding claims, characterized in that

the dispensing of the injection dose Is operated manually.



CA 02745077 2011-05-30

PCT/EP2009/066094

WO 2010/063687

1/3

O
=¥ g8y

AP

R e Y Al appin A gl d—m e vl g SO . % oy ikl el T TR =il

v——
e Rty - 0w e e e e, T Rl Ny kg e

>

(N4
o
J

~-

(-

N %réﬂﬂﬂﬁﬂp:ﬂﬁ“ﬁﬂ.ﬂﬁw A 2 b i e

o

-
<z

A0

.
o7

Ty
N N e .
il it g it T i ol ol B g I gt o g L

=

Z

e i e T fonca

D
Og
1))

N T aTaT o Wy r o .
ALY 1.m\wrf L L AL A AR M AT LRV AR AL RN

- . d— "

4 B R e e L T A e T s AT S a I e 7 .m Vi .
o b

S N S S ST B S A N AL ol B L Tk e = T L O T S T s
A AN ¥ ] =LA iﬂ““.“%il\\i\#il!ﬁi*\i.il = ..._/.rllll!ll\\\
v,
o .
) N N=A
o =i A

N ARIAR S ETTTTTY T YA

i \ — e
: - /%—fﬁhhi‘.ﬂ‘i‘&
/ﬁ%q\wgimﬁhﬁhﬁvﬂﬁﬁ/ T SR TS AT

A A v’ ' ol e o A bt s o A . v

O
S BVENs

7
g A

Q 3

2
I.l/l-

D
N

a :
~

e L L R —— Y

B, Sminrrrtrem - .
u\fﬁﬂ‘ﬂﬂ‘ﬁﬁ\\\55555\\ﬁhNh\N\ﬁKH\‘N5\ﬁNh3NN&ﬁﬁ&ﬁhﬁﬁ&hﬁﬁﬁhﬁﬁﬁhﬁﬁﬁbvJ

NN

U LT TEE LTI FEALITETI LTI FTFET I LTIE S LTI L LT EI LSO EG LTI S0 LT i s i

e g o e TR

N ,r.lnf..f._.f.lr.fjr.._r.’..f.f.)rlrI....r..f..ff.fir.-r}r}...f.Jrfffﬂ.r...r..f.’.lr}nf-fff.l.f...r..f.fl....f..!,.flnf.lr..llrafffafffxf’.’.}rlﬂff

i F A
i \?ﬁﬂfﬂi?

S

A
s »
L —a
ot N

Ty

.I

_

A

T v agA?  dre— L e



CA 02745077 2011-05-30
WO 2010/063687 PCT/EP2009/066094

oz ,‘};f 2,
o ’.o":" ‘ ; g :: ::f.f:‘;
. .

/ ]

2



CA 02745077 2011-05-30
WO 2010/063687 PCT/EP2009/066094

3/3

~

Z
.

}x{’_
\w;;fg
o, \\‘\‘
\\\*
k AL
.

%

7
%
.
7
:;5;,

s
L
7
45

s
7,
o

0O

%






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

