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Description

[0001] The present invention relates to an injection device, in particular an injection device
which, having dispensed the contents of a syringe, automatically retracts the needle of the
syringe.

[0002] Devices exist which are spring loaded to extend automatically the needle of a
syringe from the device, dispense the contents of the syringe and then automatically
retract the needle. WO 95/35126 and WO 95/29720 describe such devices.

[0003] As illustrated in Figure 1 of the accompanying drawings, the device includes a
housing 2 in which a syringe 4 is contained. The housing 2 includes an opening 6 through
which the needle 8 of the syringe 4 may extend. A retraction spring 10 biases the syringe 4
away from the opening 6. The device also includes a drive element 12 which is biased by
a spring 14 to drive a coupling 16 to move the dispensing piston 18 of the syringe 4. In
use, a release mechanism 20 releases the drive element 12 such that the syringe 4 is first
moved forwards and the needle 8 projects through the opening 6. Subsequently, the
dispensing piston 18 is moved so as to expel the contents of the syringe 4. The device is
designed to include a delatch mechanism. In particular, at the point at which the
dispensing piston 18 reaches the end of the bore in the syringe 4, arms 22 at the end of
the coupling 16 are deflected by a collar 24 within the housing 2 so as to disengage from
the drive element 12. The arms 22 and coupling 16 may then move within a central
passage of the drive element 12. As a result, by virtue of the bias of spring 10, the
coupling 16 moves inside the drive element 12, the syringe 4 is driven away from the
opening 6 and the needle 8 is retracted within the opening 6.

[0004] Other similar delatch or retract arrangements have also been proposed. For
instance, EP-A-0 516 473 discloses one embodiment in which, at the point at which the
dispensing piston reaches the end of the bore in the syringe, a portion of the coupling
instantaneously collapses in length as the retraction spring retracts the needle of the

spring.

[0005] In practice, all of these proposals suffer a problem that, owing to a stack up of
tolerances of the various manufactured components of the assembled device (the
dimensions of all manufacture components vary around a mean), it cannot be assured that
the delatch mechanism will enable retraction of the syringe and needle at precisely the
moment at which the dispensing piston reaches the end of the bore. In practice, either the
mechanism delatches before the dispensing piston reaches the end of the bore, such that
the syringe is not emptied, or the piston reaches the end of the bore before the mechanism
has moved sufficiently far to delatch.

[0006] Although this problem has been recognised before, for instance in US 6,159,181,
the proposed solution has been to provide a user actuated retraction mechanism rather
than an automatic one. This is considered to be undesirable.

[0007] UK patent applications nos. 0210123 and 0229384 describe a series of injection
devices designed to deal with this problem. In each case, the device includes a housing
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that receives a syringe and includes a resilient member that biases the syringe from an
extended position to a retracted position. An actuator is used to advance the syringe from
its retracted position to its extended position and discharge the contents of the syringe.
The actuator includes a drive element and a drive coupling that transfers movement of the
drive element to the syringe. The drive coupling is compressible and compression of the
drive element begins once a release mechanism has been triggered. Release of the
syringe takes place a little time after the release mechanism is triggered, in an attempt to
ensure that the syringe has been completely discharged. The compressible drive coupling
may be elastically or inelastically compressible.

[0008] Satisfactory though these injector devices are, the use of a compressible drive
coupling has this result. Once the release mechanism has been triggered, actuator has to
do work against the compressible drive coupling. In the case of an elastically compressible
drive coupling, the actuator must to work to increase the elastic potential energy of the
coupling. In the case of an elastically compressible drive coupling, the actuator must to
work against the forces that resist its compression, such as fluid viscous forces. In each
case, therefore, a proportion of the force that the actuator is capable of applying is diverted
from the syringe to the compressible coupling, which means that the force applied to the
syringe suddenly drops when the release mechanism is triggered. This may have adverse
consequences.

[0009] The injection devices according to the present invention represent an improvement
over those described in UK patent application publication nos. 2388033 and 2396298.

[0010] An injection device according to a first embodiment of the present invention
comprises:

a housing adapted to receive a syringe having a discharge nozzle, the housing
including means for biasing the syringe from an extended position in which the
discharge nozzle extends from the housing to a retracted position in which the
discharge nozzle is contained within the housing;

an actuator for exerting on one or more components of the syringe one or more
forces that advance the syringe from its retracted position to its extended position
and discharge the contents of the syringe through its discharge nozzle; and

a release mechanism, activated when one or more of the said components of the
syringe have been advanced to one or more nominal release positions, adapted to
release the syringe from the action of the actuator, whereupon the biasing means
restores the syringe to its retracted position, the release of the syringe being
delayed after such activation to allow continued exertion of the discharging force at
substantially its magnitude immediately prior to such activation, to discharge any
contents of the syringe remaining before the syringe is released.

[0011] The predetermined period of delay can be used to compensate for any stacking of
tolerances. It becomes possible to ensure that the syringe has expelled its entire contents



DK/EP 1585568 T3

before it is retracted. It is not necessary for various components to be constructed with
critical tolerances to ensure that the syringe is retracted just at the point at which its
contents are fully dispensed.

[0012] Triggering of the release mechanism can be designed to occur before the contents
of the syringe are fully dispensed. The predetermined delay is so designed that for all
variations within the intended tolerances of the components, actual release of the syringe
will not occur until after its contents have been fully dispensed.

[0013] The improvement represented by the present invention as compared with UK
patent application publication nos. 2388033 and 2396298 is that, following activation of the
release mechanism, the discharging force continues to be exerted at substantially its
magnitude immediately beforehand.

[0014] The actuator comprises means for developing motion, and a coupling that is borne
upon by a resilient element which acts as a motion-developing means and in turn bears
upon the said one or more components of the syringe, thus exerting the said one or more
advancing and discharging forces. The continued exertion of the discharging force at the
relevant magnitude can be assured by providing for the distance between the point at
which the motion-developing means bears upon the coupling and the point at which the
coupling bears upon the said one or more components of the syringe to be substantially
invariable. In this context, the term "motion-developing means" is intended to mean that
component of the actuator which first develops motion and to exclude any downstream
components that transfer the motion of that component to other components of the device.
The motion developing means comprises a resilient member.

[0015] Invariance of the distance between the point at which the motion-developing means
bears upon the coupling and the point at which the coupling bears upon the said one or
more components of the syringe is most conveniently provided by a substantially
incompressible coupling.

[0016] The biasing means may comprise a resilient member.

[0017] Preferably, the release mechanism is activated by the coupling reaching a
predetermined position relative to the housing. In this way, the syringe can be secured
within the housing at a position to ensure that the mechanism is triggered before its
contents are fully dispensed.

[0018] Thus, the coupling advances and, at a predetermined position along the housing,
the mechanism is triggered. This may be achieved by a feature of the coupling interacting
with a trigger located on the inside of the housing.

[0019] Preferably, the release mechanism includes a resiliently biased release member for
releasing the syringe, a trigger member for holding the release member and means for
damping movement of the release member wherein, when the mechanism is activated, the
trigger member releases the release member and the release member moves, under the
influence of its resilient bias and against the resistance of the damping means, to release
the syringe.
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[0020] In this way, although the release member is biased to move to a position for
releasing the syringe, the trigger member holds the release member back. Once the
mechanism is triggered and the trigger member releases the release member, the release
member still has to travel to the required position for releasing the syringe. By providing
means for damping movement of the release member, movement of the release member
is delayed such that the release of the syringe is also delayed.

[0021] Preferably, the damping means includes a fluid for damping the movement of the
release member.

[0022] The damper could be provided on one or other of the release member and the
housing with a pocket of fluid held in the other of the release member and housing.

[0023] Preferably, the coupling comprises first and second elements and the release
mechanism is adapted to disengage the first and second coupling elements to release the
syringe.

[0024] Once the first and second coupling elements are disengaged, one can move
relative to the other. In particular, the second coupling element may be allowed to retract
with the syringe.

[0025] Preferably, the first coupling element comprises an annular wall defining a central
bore and the second coupling element includes resilient arms that engage the annular wall
and are capable of inward deflection to disengage from the annular wall and allow the
second coupling element to move relative to the first coupling element within the bore.

[0026] This provides a convenient and advantageous arrangement by which the first and
second coupling elements can move relative to each other.

[0027] Inward deflection of the resilient arms may be achieved by means of a collar that is
moveable within the housing. Movement of the collar allows it to be released from a first
position upon activation of the release mechanism and move to a second position, in
which the first and second coupling elements are disengaged.

[0028] Preferably, the damping means are provided between the collar and the housing. In
this way, movement of the collar can be delayed to provide the required delay for release
of the syringe.

[0029] Preferably, the trigger member is moveable by the coupling from a position to
impede movement of the release member and a position to allow movement of the release
member. Hence, the trigger member may take the form of a latch which physically
impedes movement of the release member, for instance the collar. The first or second
coupling element then physically moves the latch to enable the release member, to move
and then subsequently release the syringe.

[0030] An alternative release mechanism includes an inertial mass moveable with the
coupling and a release member actuated by the inertial mass to release the syringe, such
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that when the coupling reaches the said predetermined position relative to the housing, the
inertial mass continues to move irrespective of movement of the coupling, so as to actuate
the release member to release the syringe.

[0031] In this way, release of the syringe is not dependent on the relative positions of a
number of different components and, hence, is not affected by tolerance stacking. Relative
movement of the inertial mass and, hence, release of the syringe can occur as a direct
result of the contents of the syringe being fully dispensed. It will be appreciated that the
inertial mass has a momentum as it moves with the coupling towards the end of the
housing. Once the contents of the syringe are fully dispensed, the coupling stops moving.
The momentum of the inertial mass causes it to continue moving, and this movement can
be used to actuate the release member to release the syringe.

[0032] Preferably, the inertial mass is mounted on the coupling so as to allow relative
movement of the inertial mass in the direction of movement of the coupling during
discharge of the syringe.

[0033] Preferably, the inertial mass is mounted on the coupling by means of a thread. In
this way, rather than have the inertial mass move only with an axial or longitudinal
movement relative to the coupling, the inertial mass can be caused additionally to spin or
rotate. This allows a more controlled and steady momentum to be set up in the inertial
mass and then used subsequently to release the syringe.

[0034] Preferably, the injection device further includes a stop that engages the inertial
mass to prevent relative movement of the inertial mass in the direction opposite to the
direction of movement of the coupling during discharge of the syringe .Preferably, the stop
is provided on the coupling.

[0035] This is a convenient way of ensuring maximum transfer of momentum.

[0036] Preferably, the coupling comprises first and second elements and the release
member is moveable by the inertial mass to disengage the first and second coupling
elements to release the syringe.

[0037] The first coupling element may engage with the second in any convenient manner.
For instance, one of them may include an annular wall defining a central bore and the
other may include resilient arms that engage the annular wall and are capable of inward
deflection to disengage from the annular wall and allow the two coupling elements to move
relative to each other. According to the type of engagement chosen, the release member
may take any suitable form. For instance, for the example described here, the release
member could include a moveable collar acting on the arms to deflect them inwardly.

the release member is integral with the inertial mass and connects the first and second
coupling elements, such that relative movement of the inertial mass and the coupling
separates the first and second coupling elements to release the syringe.

[0038] The release member may be integral with the inertial mass and connect the two
coupling elements, such that relative movement of the inertial mass and the coupling
separates the two coupling elements to release the syringe.
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[0039] In other words, the inertial mass may itself form part of a component which joins
one coupling element to the other. Once the syringe has been fully discharged and the
inertial mass moves relative to the coupling, it can be arranged to release the connection
between the two coupling elements, allowing retraction of the syringe.

[0040] Preferably, the two coupling elements are provided with coaxial threads and the
release member is provided with a corresponding thread to connect the coupling elements.

[0041] In this way, when the syringe is fully discharged, the momentum of the inertial mass
will cause it to rotate on its thread relative to the coupling, thereby releasing the connection
between the two coupling elements and allowing retraction of the syringe.

[0042] Alternatively, the release member may be moveable to disengage the motion-
developing means from the coupling. This may be achieved in the same manner as
described above for the two coupling elements.

[0043] Where the release member is not an integral member of the inertial mass, it may be
provided on an inner part of the housing.

[0044] The invention will be more clearly understood from the following description given
by way of example only, with reference to the accompanying drawings in which:

Figure 1 illustrates a known construction for an injection device;

Figures 2 to 7 illustrate a first embodiment of the present invention at different
stages of its operation;

Figures 8 to 10 illustrate a second embodiment of the present invention at different
stages of its operation; and

Figure 11 illustrates a variation on the second embodiment.

[0045] The present invention can be embodied in any suitable outer housing such as
illustrated in Figure 1, in particular having an opening 6 in its end through which the needle
8 of a syringe 4 may extend and a release mechanism 20 at its opposite end for releasing
a spring 14 for deploying and emptying the contained syringe.

[0046] Figure 2 illustrates schematically the key components of a preferred embodiment
for use in a preferred housing.

[0047] A drive spring 30 engages with a first coupling element 32, itself providing drive to a
second coupling element 34. Thus, the drive spring 30 here acts as the motion-developing
means for the injection device. Alternative motion-developing means could be used, for
example a pneumatic piston operated by a compressed gas canister or the actuator of a
solenoid in an electrically powered device. The second coupling element 34 is provided to



DK/EP 1585568 T3

engage the dispensing piston 18 of a syringe 4 in the device. Thus, when the coupling
elements 32, 34 are released by an appropriate release mechanism, the drive spring 30
drives the first coupling element 32 and, hence, the second coupling element 34 towards
an end 36 of the housing. As is known, when the second coupling element 34 first pushes
upon the dispensing piston 18 of the syringe 4, it will move the syringe 4 itself towards the
end 36 of the housing as illustrated in Figure 3. Indeed, the syringe 4 will be moved such
that its needle 8 protrudes from the end 36 of the housing so as to penetrate the skin of a
user.

[0048] As illustrated in Figure 4, further movement of the first coupling element 32 and
second coupling element 34 will cause the dispensing piston 18 to move relative to the
cylindrical housing of the syringe 4 and thereby expel the contents of the syringe 4 through
the needle 8.

[0049] The injection device also includes a mechanism for retracting the syringe 4.
Although not illustrated, a spring may be provided to bias the syringe 4 inwardly of the
housing and away from the end 36. Once the dispensing piston 18 has reached the end of
its travel in the syringe 4, the mechanism may release the syringe such that the spring
moves the syringe 4 inwardly of the housing, thereby retracting the needle 8 from the user.

[0050] According to the illustrated embodiment, the mechanism includes a release
member in the form of a collar 38. The collar 38 is moveable axially within the housing and
is biased away from the end 36 of the housing by means of a spring 40. In this
embodiment, collar 38 is designed to interact with resilient arms 42 provided on an end of
the second coupling element 34 engaging the first coupling element 32. The resilient arms
42 interconnect the first coupling element 32 and second coupling element 34 such that
the first coupling element 32 may push against and transfer movement to the second
coupling element 34.

[0051] As illustrated in Figure 5, the collar 38 is able to push upon the resilient arms 42
and deflect them inwardly. In this way, as illustrated in Figure 6, the resilient arms 42 are
pushed inwardly into a through hole defined within the first coupling element 32. The
syringe 4 is thereby released and can travel as illustrated in Figure 7 so as to retract the
needle 8.

[0052] According to the present invention, the syringe is not released until a
predetermined period after the mechanism is triggered. In this respect, it will be seen in the
Figures that at least one trigger member 44 is provided so as to prevent the collar 38
moving by virtue of the spring 40. Hence, in Figures 2 and 3, the collar 38 is held in a
position towards the end 36 of the housing. The trigger member(s) 44 are provided
adjacent corresponding recesses 46 into which they may be deflected.

[0053] As the first coupling element 32 and second coupling element 34 move towards the
end 36 of the housing, at some predetermined position, they deflect the trigger member(s)
44 so as to trigger the mechanism. As illustrated, the trigger member(s) 44 is provided at
the outer periphery of the path of the first coupling element 32. Hence, for this
embodiment, the first coupling element 32 itself deflects the trigger member(s) outwardly.
However, it should be appreciated that other similar trigger members could be provided
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which are deflected either by the first coupling element 32 or the second coupling element
34.

[0054] As illustrated in Figure 4, with the trigger member(s) deflected into the
corresponding recess(es) 46, the collar 38 is free to move away from the end 36 of the
housing under the power of spring 40 so as to deflect the resilient arms 42 and release the
syringe 4 as described above.

[0055] It will be appreciated that there will be a predetermined time interval between
deflection of the trigger member(s) 44 and deflection of the resilient arms 42 due to the
time taken for the collar 38 to move. During this predetermined time interval, the first
coupling element 32 and second coupling element 34 will continue to move the dispensing
piston 18 towards the end surface of the syringe 4. Indeed, in the preferred embodiment,
the components are designed such that the trigger member(s) 44 are deflected and the
mechanism is triggered before the dispensing piston 18 reaches the end surface of the
syringe 4 (see Figure 4), but that the syringe 4 is not released until after the dispensing
piston 18 reaches the end surface of the syringe 4. In this embodiment, this is when the
resilient arms 42 are deflected (see Figures 5 and 6). It will be noted that, throughout the
period of time taken by the collar 38 to collapse the resilient arms 42, the first coupling
element 32 continues to bear directly upon the resilient arms 42 of the second coupling
element 34. Thus, substantially all of the resilient force of the drive spring 30 is transferred,
via the first and second coupling elements 32, 34, to the dispensing piston of the syringe.
Substantially no work is done by the drive spring 30 on the collar 38, because the point
contacts of the collar 38 on the resilient arms 42 are substantially frictionless.

[0056] Although it is possible to rely on frictional forces to resist movement of the collar 38
and thereby introduce the desired delay, in the preferred embodiment, a damping
arrangement is provided.

[0057] As illustrated in Figures 2 to 7, the housing is provided with a damping pocket 48
within which a damper 50 on the outer periphery of the collar 38 may move. In this respect,
it should be appreciated that the arrangement of pocket and damper between the housing
and collar can be reversed.

[0058] The pocket 48 may be filled with a damping fluid, such as a liquid, or may rely
merely on movement of a gas, such as air. Once the collar 38 is released by the trigger
member(s) 44, the damping arrangement, 48, 50 resists movement and thereby provides
an increased delay before the syringe 4 is released. As explained above, this can be used
to ensure that the dispensing piston 18 has fully expelled the contents of the syringe 4
before the syringe 4 is released.

[0059] While a particular embodiment has been described, it should be appreciated that a
large number of variations may be introduced. It is not necessary for the release member
to be a collar or, indeed, the collar 38 might rotate instead of or as well as move axially.
Furthermore, any other form of damping suitable for the release member may be used
and, as mentioned above, different forms of trigger member are also possible.

[0060] Figures 8, 9 and 10 illustrate schematically key components of an alternative
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embodiment. Once again, these components can be embodied in an overall housing such
as illustrated in Figure 1 with an equivalent release mechanism. Also, many of the features
described with reference to Figures 2 to 7 could also be used with this embodiment to
disconnect the drive spring from the first coupling element, or the first coupling element
from the second coupling element so as to enable retraction of the syringe under the
power of a retraction spring.

[0061] As with previous arrangements, a first coupling element 70 engages with a second
coupling element 72 which in turn engages with the dispensing piston 18 of a syringe 4. A
drive spring 74 may be provided to move the syringe 4 towards an end of the housing so
as to extend the needle 8 of the syringe 4 and subsequently to move the dispensing piston
18 within the syringe 4 so as to expel the contents of the syringe 4. Alternatively, other
motion-developing means may be used.

[0062] Although not illustrated, a resilient member such as a spring may also be provided
to bias the syringe and needle inwardly of the housing such that, at an appropriate time,
the syringe 4 and needle 8 may be retracted back into the housing.

[0063] A mechanism is provided whereby the syringe 4 is released at an appropriate time
so that the resilient member can retract the syringe 4. Details of the components which
hold the syringe and release it are not essential to the invention. Components such as
described above and other known mechanisms may be used. However, the present
invention proposes a novel and inventive arrangement for triggering retraction of the
syringe 4.

[0064] In the embodiment illustrated in Figures 8 to 10, an inertial mass 76 is mounted on
the second coupling element 72.

[0065] When the first coupling element 70 and second coupling element 72 move forwards
S0 as to move the dispensing piston 18 and expel the contents of the syringe 4, the inertial
mass 76 moves with them. However, when the dispensing piston 18 reaches the internal
end surface of the syringe 4 as illustrated in Figure 9, the first coupling element 70 and
second coupling element 72 stop moving relatively abruptly. Due to the momentum of the
inertial mass 76, the inertial mass 76 continues to move forwards.

[0066] As illustrated, a trigger 78 is provided in the device for actuating the retraction
mechanism. In particular, the inertial mass 76 will move from its original position on the
second coupling element 72 to a position where it will operate the trigger 78 and thereby
actuate the retraction mechanism. It will be noted that, throughout the period of time taken
by the inertial mass 76 to reach the trigger 78, the first coupling element 70 continues to
bear directly upon the second coupling element 72. Thus, substantially all of the resilient
force of the drive spring 74 is transferred, via the first and second coupling elements 70,
72, to the dispensing piston of the syringe.

[0067] It will be appreciated that a substantial number of variations are possible. The
inertial mass could be mounted on the first coupling element 70 or, indeed, it could be
mounted on a separate component which also moves with the dispensing piston 18. The
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important point is of course that the inertial mass should move to actuate the retraction
mechanism in response to the dispensing piston 18 stopping.

[0068] Similarly, the trigger 78 can take any appropriate form and can be mounted
anywhere within the housing, for instance on the housing wall or on the second coupling
element 72. The nature of the trigger 78 may vary according to the particular retraction
mechanism used.

[0069] In the illustrated embodiment, a stop 80 is provided behind the inertial mass 76.
The stop 80 functions to push the inertial mass 76 forwards when the first coupling
element 70 and second coupling element 72 first start moving forwards so as to move the
syringe 4 and dispensing piston 18. It will be appreciated that, at this point in the operation
of the device, there will be a tendency for the inertial mass 76 to move backwards away
from the dispensing piston 18 due to its inertia. By providing the stop 80, the inertial mass
76 is positively driven forwards with the second coupling element 72 such that the energy
and momentum provided to the inertial mass 76 is maximised. This similarly maximises its
ability to operate the trigger 78.

[0070] The stop 80 may be a separate component or be formed as an integral part of the
mounting for the inertial mass. For instance, where the inertial mass is able to move
relative to the second coupling element along a channel, the channel might only start at a
predetermined position along the length of the second coupling element 72 such that the
end wall of the channel forms the stop.

[0071] In the preferred embodiment, the inertial mass 76 is mounted rotatably by means of
a thread. In the illustrated embodiment, the inertial mass 76 may have a female thread
engaging with a corresponding male thread around the second coupling element 72.
However, as mentioned above, the inertial mass 76 could alternatively be mounted on
other components.

[0072] In this way, when the dispensing piston 18 reaches the end of its travel and the
inertial mass 76 starts to move relative to the second coupling element 72, the inertial
mass will rotate or spin as well as move forwards towards the dispensing piston 18. This
rotation provides a rotational inertia or momentum which is more controlled and sustains
over a longer period of time. In particular, it can be more effective in providing assured
actuation of any trigger.

[0073] In alternative embodiments, the inertial mass and release member may be
integrated so as to themselves form the retraction mechanism. In particular, the release
member may take the form of a thread which joins the first coupling element to the second
coupling element.

[0074] An embodiment is illustrated in Figure 11.

[0075] When the dispensing piston 18 reaches the end of its travel and stops, the inertial
mass 108 continues to move and hence rotates about the first coupling element 102 and
second coupling element 104 such that its thread forming the release member unscrews
from the threads joining the first coupling element 102 and the second coupling element
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104. Once the thread has fully unscrewed then second coupling element 104 is able to
move relative to the first coupling element 102 and the syringe 4 is retracted by means of
the resilient member 106. Throughout the period of time taken by the inertial mass 108 to
unscrew from the threads on the second coupling element 104, the first coupling element
102 continues to bear upon the second coupling element 104 via the inertial mass 108.
Thus, substantially all of the drive force transferred to the dispensing piston of the syringe.
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Patentkrav

1. Injektionsindretning omfattende:

et hus, der er indrettet til at modtage en sprgjte (4), som har en afgivelsesdy-
se, hvor huset omfatter et middel (40) til at forspeende sprojten (4) fra en ud-
kart position, i hvilken afgivelsesdysen straekker sig fra huset, til en tilbage-
trukket position, i hvilken afgivelsesdysen er optaget i huset;

en aktuator (30) for pa en eller flere komponenter af sprgjten (4) at udgve en
eller flere kreefter, som farer sprojten (4) fra den tilbagetrukne position frem il
den udkerte position og afgiver indholdet af sprojten (4) gennem afgivelses-
dysen, hvor aktuatoren (30) omfatter et middel til udvikling af beveegelse (30)
af sprgjten via en kobling (32, 34), som hviler p4 bevaegelsesudviklingsmidlet
(30) og pa sin side hviler pa en eller flere komponenter af sprgjten (4), sale-
des at der udfgres en eller flere fremfgrings- og afgivelseskraefter; og

en frigorelsesmekanisme, der aktiveres, nar en eller flere af komponenterne
af sprojten (4) er fort frem til en eller flere nominelle frigarelsespositioner, og
er indrettet til at frigare sprajten (4) fra pavirkningen af aktuatoren (30), hvor-
efter forspaendingsmidlet (40) seetter sprojten (4) tilbage til den tilbagetrukne
position;

frigorelsesmekanismen er indrettet til at forsinke frigerelsen af sprajten efter
aktivering af frigorelsesmekanismen for at gore det muligt at fortsaette med at
udfore afgivelseskraften i det vaesentlige i hgjden umiddelbart inden en sa-
dan aktivering, at afgive ethvert resterende indhold af sprgjten (4), inden
sprojten (4) frigores, kendetegnet ved, at

bevaegelsesudviklingsmidlet (30) omfatter et elastisk element.

2. Injektionsindretning ifglge krav 1, hvor afstanden mellem det punkt, ved
hvilket bevaegelsesudviklingsmidlet (30) hviler pa koblingen (32, 34), og det
punkt, ved hvilket koblingen (32, 34) hviler pa det ene eller flere komponenter

af sprojten (4), i det veesentlige er konstant.
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3. Injektionsindretning ifalge krav 2, hvor koblingen (32, 34) i det veesentlige

er inkompressibel.

4. Injektionsindretning ifglge et hvilket som helst af de foregaende krav, hvor

forspaendingsmidlet (40) omfatter et elastisk element.

5. Injektionsindretning ifglge et hvilket som helst af de foregaende krav, hvor
frigorelsesmekanismen aktiveres ved, at koblingen (32, 34) nar en forudbe-

stemt position i forhold til huset.

6. Injektionsindretning ifalge krav 5, hvor frigarelsesmekanismen omfatter:

et elastisk, forspaendt element (38) til frigorelse af sprajten (4);

et udlgsningselement (44) til at fastholde frigerelseselementet (38); og

et middel til at deempe bevaegelsen af frigorelseselementet (38);

hvor udlgsningselementet (44), nar mekanismen aktiveres, frigor frigorelses-
elementet (38), og frigarelseselementet (38) bevaeger sig under pavirkning af
den elastiske forspeending og mod modstanden af deempningsmidlet for at
frigore sprojten (4).

7. Injektionsindretning ifglge krav 6, hvor deempningsmidlet indeholder et flu-

idum til at deempe beveegelsen af frigarelseselementet (38).

8. Injektionsindretning ifglge krav 7, hvor nsevnte deempningsfluidum er en
vaeske.

9. Injektionsindretning ifalge et hvilket som helst af kravene 6-8, hvor frigo-

relseselementet (38) omfatter en krave.

10. Injektionsindretning ifelge krav 9, hvor deempningsmidlet er tilvejebragt

mellem kraven (38) og huset.
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11. Injektionsindretning ifalge et hvilket som helst af kravene 6-10, hvor ud-
losningselementet (44) kan bevaeges ved hjeelp af koblingen (32, 34) fra en
position, som hindrer beveegelse af frigarelseselementet (38), til en position,

som gar det muligt at bevaege frigorelseselementet (38).

12. Injektionsindretning ifalge et hvilket som helst af de foregaende krav,
hvor koblingen omfatter et forste (32) og et andet (34) element, og frigarel-
seselementet (38) er indrettet til at losgere det farste og andet element (32,
34) for at frigare sprojten (4).

13. Injektionsindretning ifelge krav 12, hvor det forste element (32) omfatter
en ringformet vaeg, som definerer en midterudboring, og det andet element
omfatter elastiske arme (42), som er i indgreb med den ringformede veeg og
kan afbgjes indad for at lasgeres fra den ringformede vaeg og gore det muligt
for det andet element (34) at bevaege sig i forhold til det farste element (32)
inden for udboringen.

14. Injektionsindretning ifalge krav 5, hvor:

frigorelsesmekanismen omfatter en inertimasse (76), der kan beveeges med
koblingen (70, 72), og et frigorelseselement, der aktiveres ved hjeelp af inter-
timassen (76) for at frigere sprojten (4), séledes at nar koblingen (70, 72) nar
den forudbestemte position i forhold til huset, fortseetter inertimassen bevae-
gelsen uafhzengigt af beveegelsen af koblingen (70, 72), for at aktivere frige-

relseselementet til at frigore sprojten (4).

15. Injektionsindretning ifelge krav 14, hvor inertimassen (76) monteres pa
koblingen (70, 72) for at tillade den relative bevaegelse af inertimassen (76) i

beveegelsesretningen af koblingen (70, 72) under afgivelsen af sprajten (4).

16. Injektionsindretningen ifalge krav 15, hvor inertimassen (76) er monteret

pa koblingen (70, 72) ved hjeelp af et gevind.
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17. Injektionsindretning ifelge krav 15 eller 16, som yderligere omfatter et
anslag (80), som er i indgreb med inertimassen for at forhindre den relative
bevaegelse af inertimassen (76) i retningen modsat bevaegelsesretningen af

koblingen (70, 72) under afgivelsen af sprojten (4).

18. Injektionsindretning ifelge krav 17, hvor anslaget (80) er tilvejebragt pa
koblingen (70, 72).

19. Injektionsindretning ifelge et hvilket som helst af kravene 14 til 18, hvor
koblingen (70, 72) omfatter et farste (70) og et andet (72) element, og frige-
relseselementet kan bevaeges af inertimassen (76) for at lgsgere det forste

(70) og andet (72) element for at frigare sprajten (4).

20. Injektionsindretning ifelge krav 19, hvor frigorelseselementet er en fast
bestanddel af inertimassen (76) og forbinder det fgrste (70) og andet (72)
element, séledes at den relative bevaegelse af inertimassen (76) og koblin-
gen (70, 72) adskiller det farste (70) og andet (72) element for at frigare
sprajten (74).

21. Injektionsindretningen ifglge krav 20, hvor det farste (70) og andet (72)
element er forsynet med koaksiale gevind, og frigarelseselementet er forsy-
net med et tilsvarende gevind for at forbinde det forste og andet koblings-
element (70, 72).
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