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EP 2 373 362 B1
Description

[0001] 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 in 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.

[0002] Such an injection device is 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, the spring urges via threaded element, piston rod, slipping clutch, and sleeves in axial direction on
the container so that the needle is 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 in proximal direction, so that
the slipping clutch having ratchet teeth on the piston rod and a corresponding ratchet arm on a further sleeve, is disen-
gaged. 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.

[0003] Furthermore, there is known a similar injection device from document EP 1 610 848 B1 having no needle
expelling function and no holding means.

[0004] Document EP 0 496 141 A1 describes a hypodermic syringe including a plunger rod received within a non-
cylindrical opening of a collar. An inner surface of the collar can include prongs, which engage and dig into a surface of
the plunger rod to restrict movement of the plunger rod toward the proximal end of the housing. The prongs on the inner
surface of the collar still permit movement of the plunger rod toward the distal end of the syringe so as to cause a piston
of a container to move within the container so as to diminish the volume of the container.

[0005] Document EP 0594 349 A1 relates to a device to prevent refilling of a hypodermic syringe. There, a threaded
piston rod is held in place by a push nut, wherein a prong of the push nut keeps a threaded piston rod from turning as
well as moving toward a dose nut. The prong of the push nut engages with a longitudinally extending groove of the
piston rod thereby preventing the piston rod from turning or moving toward a dose knob.

[0006] DocumentUS 2008/0119796 A1 discloses a product dispensing apparatus having a piston rod being prevented
from moving backwards, counter to an advancing direction, by a blocking means. The blocking means fulfills a double
function and comprises blocking elements as well as breaking elements. While the blocking elements prevent the piston
rod from moving forward, the breaking elements are adapted to make it more difficult to move the piston rod in an
advancing direction during dosing.

[0007] It is 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.

[0008] 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.

[0009] It is therefore the object of the present invention to provide an injection device, wherein unwanted droplet
formation is avoided.
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[0010] This problem is solved by a generic injection device, wherein the holding means are axially fixed with respect
to the housing.

[0011] 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 in 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.

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 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
to frictionally engage with the piston rod.

The holding means are made from a bent metal wire and the clamping portions have a curvature being convex in a
direction to the piston rod.

Moreover, when inserted in a guiding element, the clamping portions of the holding means protrude with their respective
convex wire portions in an opening in which the piston rod is axially guided and held in torque proof manner due to
mechanical cooperation, in particular engagement, of the outer planar surfaces of the piston rod with corresponding
planar surfaces of the opening.

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.

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 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.

[0012] 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.
[0013] According to an embodiment, the holding means, preferably only the clamping portions, are deformable, pref-
erably 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 in the holding state leads to a maximum possible static friction. When the
clamping portions are elastically deformed during axial displacement of the piston rod, 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 displacement of the piston rod as the kinetic friction is lowered with
respect to a case in which a contact area remains maximal during such axial movement of the piston rod.

[0014] 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.

[0015] 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.

[0016] 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.
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[0017] 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 in such a way, that the required frictional forces are evoked, so that unintentional axial displacement
of the piston rod can be avoided.

[0018] 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.

[0019] 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 considerable adaptation of the rest of the injection
mechanism.

[0020] 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 considerable adaptation of the rest of the injection mechanism.

[0021] 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.

[0022] 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.

[0023] 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 ofthe torque proof engagement with the housing. Subsequently,
in order to press on the piston of a newly inserted full container.

[0024] 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 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.
[0025] 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.

[0026] The invention is to be described exemplary and in no case restrictive with respect to the following figures.

Figure 1 is a longitudinal cross section of a known injection device of EP 1 610 848 B1, which shows the
basic function of this device.

Figure 2 shows in a schematic perspective partial view the arrangement of holding means of a first embod-
iment in a guiding member.

Figures 3a and 3b  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).

Figure 4 shows the holding means according to a second embodiment, namely in form of a disc on the
piston rod.

Figure 5 shows the holding disc in a schematic front view.

Figure 6 shows in a schematic cross section according to the line VI-VI of figure 4 a possible elastic defor-

mation of the holding means during axial displacement of the piston rod.

Figure 7 shows in a schematic cross section different alternatives of holding means according to the first
embodiment and to the second embodiment.
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[0027] 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.

[0028] The distal housing portion 14 comprises a dose setting and injection mechanism 26, which is in detail 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.

[0029] 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 36 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 36 being beforehand moved a predetermined amount in distal direction D for setting a injection
dose to be dispensed.

[0030] It hasto 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 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.

[0031] 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
cutin the outer thread 34 of the piston rod 28. In a preferred embodiment this guiding element 46 also serves as a return
elementin 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.

[0032] 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.

[0033] Figure 2 shows in 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.

[0034] 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 62, 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 respect to the axis of the piston rod 28.

[0035] 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.

[0036] Thus, the holding means 16 is automatically centered on the piston rod 28.

[0037] 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.

[0038] 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.
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[0039] 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 configuration, the static friction in the holding position
according to the right side of figure 6, 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 frontfaces 172, 172’ and the respective outer surface 50 of the pistonrod 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.

[0040] Figure 6 shows in 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 being in contact with the surface 50 of the
piston 28 by two rips. 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 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 26 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.

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 threaded element (36) is held by the dose setting means (26) 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, wherein 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) being in contact with the piston rod (28) to
immobilize the axial displacement of the piston rod (28) during use of the device (10) except for the dispensing of
the injection dose,

wherein the holding means (60) are axially fixed with respect to the housing (12, 14) and wherein the piston rod
(28) has two longitudinal planar 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) are in contact with both parallel outer planar surfaces (50) of the piston rod (28) and exert
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a compressive force on the piston rod (28), wherein the holding means (60) act as a clamp having two clamping
portions (62, 62’) each of which being in contact with a respective planar outer surface (50) of the piston rod (28)
to frictionally engage with the piston rod (28), and wherein the holding means are made from a bent metal wire (60)
and the clamping portions (62, 62°) have a curvature being convex in direction to the piston rod (28) and wherein
the clamping portions (62, 62’) of the holding means (60) protrude with their respective convex wire portions in an
opening (66) of a guiding element (46) in which the piston rod (28) is axially guided and is held in torque proof
manner due to an engagement of the outer planar surfaces (50) of the piston rod (28) with corresponding planar
surfaces (68) of the opening (66) of the guiding element (46).

2. Injection device according to claim 1, characterized in that the holding means (60) at least partially encompass
the piston rod (28).

3. Injection device according to claim 1, characterized in that the two clamping portions (62, 62’) exert static friction
on the piston rod (28) being as high as to prevent unintentional axial displacement of the piston rod (28).

4. Injection device according to claim 3, characterized in that the two clamping portions (62, 62’) 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.

5. Injectiondevice according to any of the preceding claims, characterized in that the holding means (60) are elastically
deformable.

6. Injection device according to any of the preceding claims, wherein only the clamping portions (62, 62’) of the holding
means (60) are elastically deformable.

7. Injection device according to any of claims 1 to 6, characterized in that the holding means (60) are made from
spring steel.

8. Injection device according to any of the preceding claims, characterized in that the holding means (60) 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.

9. Injection device according to claim 8, characterized in that the 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) are
arranged in the guiding element.

10. Injection device according to claim 9, characterized in that the holding means (160), when arranged between the
guiding element (46) and the housing (14), are disposed adjacentto the guiding element (46) on the distal end thereof.

11. 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.

12. Injection device according to claim 11, 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.

13. Injection device according to any of the preceding claims, characterized in that the dispensing of the injection dose
is operated manually.

Patentanspriiche

1. Injektionsvorrichtung (10), umfassend ein Gehause (12, 14), das geeignet ist, in seinem proximalen Gehauseab-

schnitt (12) einen Behalter (16) mit einem Injektionsfluid (18) aufzunehmen und in seinem distalen Gehauseabschnitt
(14) einen Dosiseinstell- und -injektionsmechanismus (26) aufzunehmen, wobei der Mechanismus eine Kolben-
stange (28) aufweist, die zur Abgabe von Injektionsfluid (18) aus dem Behalter (16) bezlglich des Gehauses (12,
14) axial verschiebbar ist, wobei die Kolbenstange (28) ein AuRengewinde (34) hat und bezlglich des Gehauses
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(12, 14) drehfest angeordnet ist,
Dosiseinstellmittel aufweist, die ein Gewindeelement (36) umfassen, wobei das Gewindeelement

ein Innengewinde (38) hat, das mit dem AuRengewinde (34) der Kolbenstange (28) in Eingriff steht,

so ausgelegt ist, dass seine axiale Position bezliglich des Gehauses (12, 14) veranderlich ist, und

beziiglich der Kolbenstange (28) und beziiglich des Gehauses (12, 14) wahrend des Einstellens einer Injekti-
onsdosis drehbar ist,

wobei das Gewindeelement (36) wahrend der Injektion der zuvor eingestellten Injektionsdosis von den Dosisein-
stellmitteln (26) drehfest beziiglich der Kolbenstange (28) und des Gehauses (12, 14) gehalten ist, wobei das
Gewindelement (36) und die Kolbenstange (28) zusammen bezlglich des Gehauses (12, 14) axial verschiebbar sind,
wobei der Mechanismus (26) ferner Haltemittel (60) umfasst, die mit der Kolbenstange (28) in Kontakt sind, um die
axiale Verschiebung der Kolbenstange (28) wahrend des Gebrauchs der Vorrichtung (10), aulRer bei Abgabe der
Injektionsdosis, zu immobilisieren, wobei die Haltemittel (60) bezliglich des Gehauses (12, 14) axial festgelegt sind
und wobei die Kolbenstange (28) zwei planare dulRere Langsflachen (50) hat, die in das AuRengewinde (34) ge-
schnitten sind und auf gegeniiberliegenden Seiten der Kolbenstange (28) parallel zueinander angeordnet sind,
wobei die Haltemittel (60) mit beiden parallelen planaren duReren Flachen (50) der Kolbenstange (28) in Kontakt
sind und eine Kompressionskraft auf die Kolbenstange (28) ausiiben, wobei die Haltemittel (60) als eine Klemme
mit zwei Klemmabschnitten (62, 62’) wirken, die jeweils mit einer jeweiligen planaren duReren Flache (50) der
Kolbenstange (28) in Kontakt sind, um mit der Kolbenstange (28) reibend in Eingriff zu stehen, und wobei die
Haltemittel aus einem gebogenen Metalldraht (60) hergestellt sind und die Klemmabschnitte (62, 62’) eine Krimmung
haben, die in Richtung der Kolbenstange (28) konvex ist, und wobei die Klemmabschnitte (62, 62’) der Haltemittel
(60) mit ihren jeweiligen konvexen Drahtabschnitten in eine Offnung (66) eines Flihrungselements (46) ragen, in
dem die Kolbenstange (28) aufgrund eines Eingriffs der &uReren planaren Flachen (50) der Kolbenstange (28) mit
entsprechenden planaren Flichen (68) der Offnung (66) des Filhrungselements (46) axial gefiihrt und drehfest
gehalten ist.

Injektionsvorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass die Haltemittel (60) die Kolbenstange (28)
mindestens teilweise umschlieRen.

Injektionsvorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass die beiden Klemmabschnitte (62, 62’)
Haftreibung auf die Kolbenstange (28) ausiiben, die hoch genug ist, um eine unabsichtliche axiale Verschiebung
der Kolbenstange (28) zu verhindern.

Injektionsvorrichtung nach Anspruch 3, dadurch gekennzeichnet, dass die beiden Klemmabschnitte (62, 62)
Gleitreibung auf die Kolbenstange (28) ausiiben, die so gering ist, um die erforderliche axiale Verschiebung der
Kolbenstange (28) wahrend der Abgabe einer Injektionsdosis nicht oder nur geringfligig zu beeinflussen.

Injektionsvorrichtung nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, dass die Haltemittel
(60) elastisch verformbar sind.

Injektionsvorrichtung nach einem der vorhergehenden Anspriiche, wobei nur die Klemmabschnitte (62, 62’) der
Haltemittel (60) elastisch verformbar sind.

Injektionsvorrichtung nach einem der Anspriiche 1 bis 6, dadurch gekennzeichnet, dass die Haltemittel (60) aus
Federstahl hergestellt sind.

Injektionsvorrichtung nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, dass die Haltemittel
(60) an einem proximalen Ende des distalen Gehauseabschnitts (14) in der Nahe eines Verbindungsabschnitts (52)
angeordnet sind, an dem der proximale Gehauseabschnitt (12) und der distale Gehauseabschnitt (14) I6sbar mit-
einander verbunden sind.

Injektionsvorrichtung nach Anspruch 8, dadurch gekennzeichnet, dass das Fiihrungselement (46), das drehfest
mit der Kolbenstange (28) verbunden ist, in I6sbarem drehfestem Eingriff mit dem Gehause (14) steht und die axiale
Verschiebung der Kolbenstange (28) wahrend der Abgabe einer Injektion fiihrt, wobei die Haltemittel (60) im Fiih-
rungselement angeordnet sind.

10. Injektionsvorrichtung nach Anspruch 9, dadurch gekennzeichnet, dass die Haltemittel (160) dem Flihrungselement
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(46) benachbart an dessen distalem Ende angeordnet sind, wenn sie zwischen dem Fihrungselement (46) und
dem Gehause (14) angeordnet sind.

Injektionsvorrichtung nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, dass die Dosisein-
stellmittel (26) ein Differentialgetriebe zum Einstellen der Dosis umfassen.

Injektionsvorrichtung nach Anspruch 11, dadurch gekennzeichnet, dass das Differentialgetriebe eine Vielzahl von
Gewindehilsen umfasst, wobei mindestens eine Hilse eine Gewindesteigung hat, die von der Gewindesteigung
einer anderen Hulse verschieden ist.

Injektionsvorrichtung nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, dass die Abgabe
der Injektionsdosis manuell betatigt wird.

Revendications

Dispositif d’injection (10) comprenant un logement (12, 14) congu pour recevoir, dans sa partie proximale de logement
(12), un récipient (16) contenant un fluide pour injection (18) et pour recevoir, dans sa partie distale de logement
(14), un mécanisme de réglage et d’injection de dose (26), dans lequel le mécanisme comprend une tige de piston
(28) pouvant étre déplacée axialement par rapport au logement (12, 14) pour la distribution de fluide pour injection
(18) a partir du récipient (16), la tige de piston (28) comportant un filetage extérieur (34) et étant disposée de maniére
anti-rotation par rapport au logement (12, 14),

des moyens de réglage de dose comprenant un élément fileté (36), ledit élément fileté comportant un filetage
intérieur (38) en prise avec le filetage extérieur (34) de la tige de piston (28), étant congu de telle sorte que sa
position axiale par rapport au logement (12, 14) puisse étre modifiée et étant rotatif par rapport a la tige de piston
(28) et par rapport au logement (12, 14) lors du réglage d’une dose pour injection,

dans lequel I'élément fileté (36) est maintenu par les moyens de réglage de dose (26) d’une maniére anti-rotation
par rapport a la tige de piston (28) et au logement (12, 14) lors de linjection de la dose pour injection réglée
auparavant, 'élément fileté (36) et la tige de piston (28) pouvant étre déplacés axialement conjointement par rapport
au logement (12, 14),

dans lequel le mécanisme (26) comprend en outre des moyens de maintien (60) en contact avec la tige de piston
(28) afin de bloquer tout déplacement axial de la tige de piston (28) lors de l'utilisation du dispositif (10) si ce n’est
pour la distribution de la dose pour injection,

dans lequel les moyens de maintien (60) sont fixés axialement par rapport au logement (12, 14) et dans lequel la
tige de piston (28) comporte deux surfaces extérieures planes (50) longitudinales ménagées dans le filetage extérieur
(34) et disposées parallelement 'une a l'autre sur des cbtés opposés de la tige de piston (28), dans lequel les
moyens de maintien (60) sont en contact avec les deux surfaces extérieures planes (50) paralléles de la tige de
piston (28) et exercent une force de compression sur la tige de piston (28), dans lequel les moyens de maintien
(60) agissent en tant que dispositif de serrage comportant deux parties de serrage (62, 62’), chacune étant en
contact avec une surface extérieure plane (50) respective de la tige de piston (28) afin d’interagir par frottement
avec la tige de piston (28), et dans lequel les moyens de maintien sont constitués d’un fil métallique courbé (60) et
les parties de serrage (62, 62°) présentent une courbure convexe dans la direction de la tige de piston (28) et dans
lequel les parties de serrage (62, 62’) des moyens de maintien (60) font saillie avec leurs parties de fil convexes
respectives dans une ouverture (66) d’'un élément de guidage (46) dans lequel la tige de piston (28) est guidée
axialement et est maintenue d’une maniére anti-rotation du fait d’une interaction des surfaces extérieures planes
(50) de la tige de piston (28) avec des surfaces planes correspondantes (68) de I'ouverture (66) de I'élément de
guidage (46).

Dispositif d’injection selon la revendication 1, caractérisé en ce que les moyens de maintien (60) entourent au
moins partiellement la tige de piston (28).

Dispositif d’injection selon la revendication 1, caractérisé en ce que les deux parties de serrage (62, 62’) exercent
un frottement statique sur la tige de piston (28) suffisant important pour empécher un déplacement axial involontaire
de la tige de piston (28).

Dispositif d’injection selon la revendication 3, caractérisé en ce que les deux parties de serrage (62, 62’) exercent
un frottement cinétique sur la tige de piston (28) suffisant faible pour ne pas entraver ou n’entraver que légérement
le déplacement axial requis de la tige de piston (28) lors de la distribution d’'une dose pour injection.
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Dispositif d’injection selon 'une quelconque des revendications précédentes, caractérisé en ce que les moyens
de maintien (60) sont déformables de maniére élastique.

Dispositif d’injection selon 'une quelconque des revendications précédentes, dans lequel seules les parties de
serrage (62, 62°) des moyens de maintien (60) sont déformables de maniére élastique.

Dispositif d’injection selon 'une quelconque des revendications 1 a 6, caractérisé en ce que les moyens de maintien
(60) sont constitués d’'un acier a ressort.

Dispositif d’injection selon 'une quelconque des revendications précédentes, caractérisé en ce que les moyens
de maintien (60) sont disposés au niveau d’une extrémité proximale de la partie distale de logement (14) a proximité
d’une partie de raccordement (52) au niveau de laquelle la partie proximale de logement (12) et la partie distale de
logement (14) sont fixées 'une a I'autre de maniére amovible.

Dispositif d’injection selon la revendication 8, caractérisé en ce que I'élément de guidage (46), qui est raccordé
d’une maniére anti-rotation a la tige de piston (28), se trouve en prise anti-rotation libérable avec le logement (14)
et guide le déplacement axial de la tige de piston (28) lors de la distribution d’une injection, les moyens de maintien
(60) étant disposés dans I'élément de guidage.

Dispositif d’injection selon la revendication 9, caractérisé en ce que les moyens de maintien (160), lorsqu’ils sont
disposés entre I'élément de guidage (46) et le logement (14), sont placés en position adjacente a I'élément de
guidage (46) sur I'extrémité distale de celui-ci.

Dispositif d’injection selon 'une quelconque des revendications précédentes, caractérisé en ce que les moyens
de réglage de dose (26) comprennent une transmission différentielle pour le réglage de la dose.

Dispositif d’injection selon la revendication 11, caractérisé en ce que la transmission différentielle comprend une
pluralité de manchons filetés, au moins un manchon présentant un pas de vis différent du pas de vis d’un autre

manchon.

Dispositif d’injection selon I'une quelconque des revendications précédentes, caractérisé en ce que la distribution
de la dose pour injection est effectuée manuellement.

10
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Svabudalng igdmipomok

1. Betovskendezd eszktx (10), asly tatalmas hizat (13, 14), amely sgy proxinsdlis hierdsadben {12)
befoeskendseni szandékezont fhuidumot (18) twiabmasd wwaly (16) fogaddsdra, valamint egy diszidlis
hazrészshen (1) ddeiebedilite de beleoskendesd szerbeest (28 fopudasars alkalmasan van kiképezvs, dhol g
sPevkeret tartalmaz

dugattyvirudat (283, amely befecskendeznl szdndskozott fluidunmak (18} a tartdlybsl {18) vald
Kindagoldsthor a dzhoz (12, 14) képest weagelvivdoyban ehnoadithaté, abol o dugattytridnak (28) kil
esavarmenete (34) van Se phashoz (12, 14) képest elforduldamentessn van ghrendesve,

ddxisbedlilie tagot, amely coavarmenetey slemer {36) Wil amely csvarmenetes elem

belst ossvarmanctiel (38) condelkerih, anely g dupsttylrtd {38 kO csavarmenetdvel (343
egyiittmikadik,

Bgy van kiképeave; hogy atengelvivioyd helyzete s hdshor (12, 1) képest valiaztathatd s

a dugattyurddhoz (28) képest ¢s a hdshoz (12, 14) képest ey betocskendszést dosls beslitisa kdehen
stfordithata,

abwl # cvavarnretes elem (36} a dozisheING tap (20) dlral a dugattytriidhoz (38) és s hishoz (12, 14)
Képest' az elbzetesen bedliitott dowmis  befecskenderdse. korbon cifordilfsmantesan v tartva, ahal &
ssavariienetes elene (36} doa dugsttyirtd (28) eyt tengelyirdnyban & hazhor (12, 149 képest dmosditiatd,

ahol o saerkezet (26) tartalpiax tovabbd fartdtaget (0% amely a dugattyliraddal (28 &rintkezik a
dugatiylirddnak (28) & befevskendersst dowds kindagolse kivételével az esxkiiz (10 Tasamgdlata kozbeni
mordhitathanul tartisshos,

ahol 3 taridtag (60) « hizhoa (12, 14} képest tengelyirdnyban rigzitve van, fovalibd & dugattyiridnak
{383 két bosszantl stk kiled felttlete (50) van, melyek o killsd menstbe (34) vannak vigva €5 epvmdasal
parhuzamosan vannak kiképeave a dugattyinid (38} szemkazii oidalain, ahol

& fariag (60) 2 dupanyartd (28) mindkét pachuramos ktlsd sik feliletdvst (507 Srintkezik & »
dugattyiiridea (28} Osszenyomd erdt fojt ki, shol a fartomg (50) K6t szoritdréser (82, 627) tartalmaed
szoritdesskozkant mikddik, arely seoritdriseek ¢ dugatyirdddal (38) vald sirlodisos egylitmikddeshes 3
dugattyirdd (28 egy-epy mephleld ¢k kil Rlulasvn! (80) <rinthernek, tovabbd a dertdtag hajliton
éatuizalbdl (50) van €5 szoritdrdseekuek (82, 627 u dugartylrdd (28) hdnyaban komvex girbilete vam,
tovabbd a tariitag (60) szoritérdseel (62, 62} o megfeleld konvex huzadrdszeilkel coy vexstielom (46)
nyfldsaba (66) nyinak, smely verettielomben a dopatty@nid (28) tengelyirdnviian van veestve e a dugat{ya,irfui
{28) kiled stk feltletcinek (30) o versticlem (46) myllisinak (66) megleleld sk felileteivel (68) wa

spyithntkodese rdvin elfordulismentessn van wrva,

2 Az L igénypont szerintl befeoskendent egkby, swral fellemerve, hogy a tartdtag (80) =
dugattyiradar {28} legaldbb réseben kintilvegs.

3. Az b igénypont eeerinti befeoskendesd esakiz, avzal jellenierve, bopy o kit seorftordsz (62, 627)

altal o dugattytriides (28) kifsjtett statios eirlodds olyan nagy. hogy a dugattyirid (28) nem szdndékolt

d I

088212

tengelvivdnyd elmozdulisdnak mepakaddlyerasdlicn,
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4. A 3 igdnvpomt szerintl befveshendezl csekoz, azeal jellemenye, bogy 8 k&t seorildndsn (63, 620
Altal a dugatiyiwddra (Q8) kifejtert kinstikus strlddas olyvan kicsiny, bogy 8 dugaitytridnak (28)
befecshenderest dosls kindagolisn kivhen sseltksdoen tenpelyiranyy chrozdudasdt nem vagy csak envhdn
bsfmiyéssija,

8. Ax elbed gdnypontiok emely e szerint befocshondend egekz aveal jellemwave, bagy & fmtdtag
(60} elasetikuzan defoemathato,

6. Az eldzd fpdnypontok barmelvike wrerinti befeoskendesd eszktz. shob o tartdtagnak (60 esupan
secritovdszel (02, 627 classtibusan deformalbatdsk.

7. AR 16, fndnypontok barmelvike szerintl befecskendsrd ¢uzkds, azeal jellomenve, hogy o tartdtag
{603 rugdacebdl van,

8. Az eltz8 igdnypantok barmelyvike szevintl befedskendesd wvakls, arzal jellemerve, hogy a tartdtag

50y « digetiliy hdzrdaz (14) proximalis végéﬂél egy csatlakozdrdss (52} kozelében van clrendesve, ahol o

pro}spiia hazeess (123 & a disztalls bierden (147 oldhatdan epymdshoz apespiidik
A& R, igenypont szerintt befeoskendezs vsekoz, avzal jellemezve, hogy & dugatiyiriddal 28)
eifordulismentesen Rapesoladd veretdelem (36) ¢ harzal (14) oldhatd elfordulasmentss Kapasolatban v €8 &
dugattvirnd (28} fengelyivdnyd shwordulasdt sy injekein kisdageldse kichen veuetl, ahol & tartdtag (60 8
vazetbelombee van slrendssve.
1D, A 8. igdnypont seenintl befecskenderd esakbz, awrat jellentenve, hogy o tarictag (16G), amikor a
vezeteisny (367 6 a hie (M) Kbedt van elrendesve, g veastbelennnel {467 annak Slaralis végén szomszsdasun
varmak eth 6;)&‘ Ve,
. Az eltzd igtnypontok birmelvike sesvintl befocskenderd ek, nweat jellemerve, hogy &
divzisbealin tagok (263 a-doels beallitdsdioz differencialattétet tantalmaznak.
12 A 11 iggnypout saprintl befecshendezd egakdy, azzal jellowienve, hogy a differencidlanct wbb
cravanmenistes hitvelyt tartabinaz, ahol Tegalibl sy htvelynek sgv masth blvely menctemelbiedésdidl sligcd
menetanelbedéss van

13, Az eléat ipsnypontok bérmelyike seerinti befecskondertd esskoz, szzal jellewresve, bogy a

befoeskendersst ddals Kindagalisa midhudiisay kertil mtkddtetésre,
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