
WO 2009/027621PCT/GB2008/002475 INJECTION SYSTEM WITH BASE STATION
Field of the Invention  5 The present invention relates to an
injection system, particularly for use in conjunction with a reusable
injection device which has a syringe and which extends the syringe,
discharges its contents and then retracts it automatically after the
contents are fully discharged. 10 Background of the Invention It is
known to use automatic injection devices (also referred to as
auto-injectors) for 15 subcutaneous injections, particularly for
self-delivery of pharmacological products by patients in the home.
One known feature of an auto-injector is automatic injection by
extending the needle of a syringe out of the body of the
auto-injector, followed by delivery of the pharmacological product
through the needle of the syringe and retraction of the syringe. It
is very useful for a patient to be able to undertake a
self-administrated 20 injection without assistance from a medical
practitioner, for example in emergency circumstances or on a regular
basis in a treatment programme. It is desirable that an auto-injector
be easily and safely operable in order to ensure that a
self-administrated injection is performed successfully. Known
injection devices are 25 described in WO 95/35126 and EP-A-0 516 473.
These devices employ a drive spring and some form of release
mechanism that release the syringe from the influence of the drive
spring and allow it to be retracted by a return spring once its
contents are supposed to have been discharged. 30 The majority of
present auto-injectors are disposable. However, it is expensive to
provide a whole new auto-injector for every injection. The cost can
be significantly reduced by making the injection device (or at least
part of it) reusable. However,  2 



reusable auto-injectors also have some drawbacks, for example they
may be complicated to reassemble and/or be dangerous for patients if
any misuse occurs. 5 Summary of the Invention The injection system of
the present invention is designated to deal with the above mentioned
problems. 10 In a first aspect of the present invention, there is
provided injection system comprising: an injection device including:
a syringe comprising a fluid container and a discharge nozzle; a
housing adapted to receive the syringe which is movable between a
retracted       position in which the syringe is wholly contained in
the housing and an extended 15position in which at least part of
discharge nozzle extends out of the housing; a drive; an actuator
mechanism connected to the drive having an unactuated state in which
it does not act on the drive and an actuated state in which it has
acted on the        drive and moved the syringe to its extended
position and expelled fluid from the fluid 20container; and       a
trigger mechanism which is operable to release the actuator mechanism
to move the syringe to its extended position and expel fluid from the
fluid container, and     a base station adapted to connect to the
injection device and reset the actuator mechanism from its actuated
state to its unactuated state so that further actuation of 25the
actuator mechanism can take place. The base station allows the
injection device to be reset automatically without significant user
intervention so that reliable reusability of the injection device is
achieved. The 



injection device itself can be manufactured as two separate
sub-assemblies: a first 30 replaceable subassembly and a second
reusable subassembly. The replaceable subassembly can be removed
following operation of the device and replaced with a new replaceable
subassembly when the injection device has been reset to its
unactuated state.  3 In one embodiment of the present invention, the
actuator mechanism comprises a biasing element which in the
unactuated state of the actuator mechanism is in a first unextended
position and which in the actuated state of the actuator mechanism is
in a second extended position. The base station may comprise an
engaging mechanism for applying 5 force to the biasing element to
reset it from its extended position to its unextended position.
Preferably, an end of the biasing element is movable from a first
position to a second position to move the syringe to its extended
position. The engaging mechanism moves 10 the said end of the biasing
element from the second position to the first position to reset It.
Preferably, the engaging mechanism is an arm adapted to connect to
the biasing element. The arm connects to the biasing element via an
aperture in the housing. Preferably, the 15 arm comprises a screw
thread which is engageable with the drive of the injection device and
the base station further comprises a motor connected to the arm to
rotate the arm and return actuator mechanism to its first position
and return the drive to a position in which it can be acted upon by
the actuator mechanism to move the syringe to its extended position
and expel its contents. 20 In a second embodiment of the present
invention, the actuator mechanism comprises a motor to extend the
syringe and expel the contents of the syringe.   Preferably, the
actuator mechanism comprises a rechargeable element to power the 25
motor. The rechargeable element may comprise a rechargeable
capacitor. It may also comprise a rechargeable battery.   Preferably,
the base station comprises a recharging unit adapted to recharge the
rechargeable element when the injection device is connected to the
base station. The 30 base station may be powered by mains
electricity. It may also be powered by a battery. 



4 Advantageously, the injection device of the present invention is
reusable. The syringe may be replaceable. Other components which
interact directly with the syringe may also be replaceable. These
components form a replaceable assembly. 5 Moreover, the base station
may be further adapted to reset the trigger mechanism so that the
actuator mechanism in its unactuated state is prevented by the
trigger mechanism from allowing the syringe to move to its extended
position.     Preferably, the trigger mechanism and actuator
mechanism are arranged in the injection 10 device so that the trigger
mechanism is reset when the actuator mechanism is reset. Preferably,
the injection device comprises a second biasing element adapted to
reset the trigger mechanism when the actuator mechanism is reset. 15
A retraction element in the injection device may bias the syringe
from its extended position to its retracted position after fluid has
been expelled from the syringe. However, the actuator mechanism will
still be in a position in which it has been actuated, even though the
syringe has been moved to its retracted position. This means that the
injection device cannot be reused by simply replacing the syringe. 20
Preferably, the injection device further comprises a decoupling
mechanism, wherein the drive and actuator mechanism are decoupled
from each other by the decoupling mechanism after fluid has been
expelled so that the syringe can be moved from its extended position
to its retracted position by the retraction element. 25 In a second
aspect of the present invention, there is provided an injection
device, comprising: a syringe comprising a fluid container and a
discharge nozzle; a housing adapted to receive the syringe which is
movable between a retracted 30 position in which the syringe is
wholly contained in the housing and an extended position in which at
least part of discharge nozzle extends out of the housing; a drive;  



5        an actuator mechanism connected to the drive having an
unactuated state in which it does not act on the drive and an
actuated state in which it has acted on the drive and moved the
syringe to its extended position and expelled fluid from the fluid
container; and 5a trigger mechanism which is operable to release the
actuator mechanism to move the syringe to its extended position and
expel fluid from the fluid container,       wherein the housing is
adapted to connect with a base station and the actuator mechanism is
adapted to be reset by the base station from its actuated state to
its unactuated state so that further actuation of the actuator
mechanism can take place. 10 In a third aspect of the present
invention, there is provided a base station adapted to connect to the
aforementioned injection device and reset the actuator mechanism from
its actuated state to its unactuated state so that further actuation
of the actuator mechanism can take place. 15 Brief Description of the
Drawings     The present invention will now be described below by way
of reference to the 20 accompanying drawings in which: Fig. la is a
right-side view of an injection device for use with an injection
system according to a first embodiment of the present invention; 25
Fig. lb is a perspective view of the injection device of Fig. 1 with
its cap removed; Fig. 1 c is a perspectiVe view of the cap of the
injection device of Fig. 1; Fig. 2a is an exploded right-side view of
the injection device of Fig. 1; 30 Fig. 2b is a right-side view of
the assembled components of the injection device of Fig. I; 



6 Figs. 3a-3e are perspective views of the injection system according
to a first embodiment of the present invention;    Fig. 4 is a
perspective view of an injection device for use with an injection
system 5 according to a second embodiment of the present invention;
Fig. 5a is an exploded right-side view of the injection device of
Fig. 4; Fig. 5b is a right-side view of the injection device of Fig.
4; Figs. 6a-6e are perspective views of the injection system
according to the second embodiment of the present invention; and Fig.
7 is a schematic view of the system of Figs. 6a-6e. Detailed
Description of the Drawings Fig. la is a right side view of an
injection device 110 according to the present invention. 20 The
injection device 110 has a housing 112, a cap Ill  which is removable
from a proximal end 167 of the housing 112 and a trigger button 102.
Other parts of the device will be described in greater detail below.
Fig. lb is a perspective view of the injection device 110 according
to the present 25 invention with the cap (not shown) removed from its
end. The end of the housing 112 has an exit aperture 128, from which
the end of a sleeve 119 can be seen to emerge. There is also an
aperture 212 in the housing 112, the function of which is explained
in conjunction with Figs. 3a to 3e below. 30 Fig. lc is a perspective
view of the cap 111 of the injection device 110 according to the
present invention. The cap III has a central boss 121 that fits
within the sleeve 119 when the cap III  is installed on the housing.
7 



Fig. 2a is an exploded right-side view of the injection device 110
according to the present invention and Fig. 2b is a right-side view
of the assembled components of the injection device 110 according to
the present invention without the housing 112 or cap Ill. 5 The
injection device 110 comprises two sub-assemblies of components: a
first reusable assembly 210 and a second replaceable assembly 220. As
illustrated, the injection device 110 comprises a hypodermic syringe
114 of 10 conventional type, including a syringe body 116 terminating
at one end in a discharge nozzle, specifically a hypodermic needle
118, and at the other in a flange 120. The conventional plunger that
would normally be used to discharge the contents of the syringe 114
manually has been removed and replaced with a drive element (referred
to below as the drive element 132) that contacts a bung 122 in the
syringe 114. The bung 15 122 contains a drug (not shown) to be
administered within the syringe body 116. Whilst the syringe
illustrated is of hypodermic type, this need not necessarily be so.
Transcutaneous or ballistic dermal and subcutaneous syringes may also
be used with the injection device of the present invention. 20 As
illustrated, the injection device 110 includes a return spring 126
that biases the syringe 114 from an extended position in which the
needle 118 extends from the aperture 128 in a case nose 112a of the
housing 112 to a retracted position in which the needle 118 is
contained within the housing 112. The return spring 126 acts on the
syringe 114 via a syringe carder 127. The syringe 114 is moveable
along a longitudinal axis 105 of 25 the injection device 110 which
extends centrally along the length of the injection device from the
exit aperture 128 at its proximal end 167 to a distal end 168. At the
distal end 168 of the housing 112 is an actuator, which here takes
the form of a compression drive spring 130. Drive from the drive
spring 130 is transmitted via a drive 30 element 132 to the syringe
114 to advance it from its retracted position to its extended
position and discharge its contents through the needle 118. The drive
accomplished this task by acting directly on the drug and the syringe
114. Hydrostatic forces acting through the drug and, to a lesser
extent, static friction between the bung 122 and the syringe body  8 



116 initially ensure that they advance together, until the return
spring 126 bottoms out on the syringe carrier 127 or meets some other
obstruction (not shown) that retards its motion. 5 A drive sleeve 131
takes drive from the drive spring 130 and transmits it to a delay
piston 133 on a drive element 132. The drive element 132 includes a
hollow stem, the inside of which can be accessed through aperture
212. The trigger button 102 is provided on the side of the housing
112 which, when in an 10 engaged position with a proximal end 145 of
the drive sleeve 131, serves to retain the drive spring 130 in a
compressed state by contact between the locking surface 102b and the
drive sleeve 131 when the button 102 is in a deactivated position.
The trigger button 102 can pivot on the housing 112 via pivot 102a.
When downwards pressure is applied to the trigger button 102 at an
activation surface 102c (i.e. pressure directed into the 15 housing
112), the locking surface 102b moves upwards in a direction out of
the housing 112. In this activated position of the button 102, the
locking surface 102b is decoupled from the drive sleeve 131, thereby
allowing the drive sleeve 131 to move relative to the housing 112
towards the exit aperture 128 under the influence of the drive spring
130. 20 The sliding sleeve 119 is moveable from its extended position
(as shown in Fig. lb) where it protrudes out of the exit aperture 128
into a retracted position in the case nose 112a of the housing 112.
The sliding sleeve 119 is connected to a button lock element 150
which has resilient arms 151 which bias the sliding sleeve 119 into
its extended position in which its end protrudes from the end of the
case nose 112a. Thus, application 25 of pressure to the end of the
sliding sleeve 119, for example by pressing the end of the sliding
sleeve 19 against tissue, causes it to move into its retracted
position into the housing 112; release of the pressure causes the
sliding sleeve 119 to move into its extended position under bias from
the resilient arms 151 acting against a side wall the housing 112.
The button lock element 150 has a button lock protrusion 152 which 30
contacts with the end of a trigger button protrusion 102d on the
trigger button 102 when 



the sliding sleeve is in its extended position. The trigger button
protrusion 102d extends in a direction which is generally parallel to
the longitudinal axis 105 of the injection device 110. The button
lock protrusion 152 extends in a direction which is generally  9
perpendicular to the longitudinal axis 105 towards the trigger button
protrusion 102d. The trigger button protrusion 102d has an aperture
102e which can move over the button lock protrusion 152 when the
button lock element 150 has been moved away from the exit aperture
128 (i.e. when the sliding sleeve 119 has been moved into the exit
aperture 5 128 into its retracted position). In this position, the
trigger button 102 can be moved into its activated position by
rotating the trigger button 102 about the pivot 102a in the direction
of the pressure applied to the pressure surface 102c. Thus, the
button lock element 150 and the sliding sleeve 119 act together to
lock the trigger button 102 in its activated position (i.e. the
locking surface 1026 contacts the end of the drive sleeve 131 10
preventing it from moving towards the exit aperture under the bias of
the compressed drive spring 130).   When the sliding sleeve 119 has
been moved into its retracted position (i.e. unlocked position) and
the trigger button 102 has been rotated into its activated position,
the 15 operation of the device is then as follows. Initially, the
drive spring 130 moves the drive sleeve 131 and the drive sleeve 131
moves the drive element 132. The drive element 132 moves and, by
virtue of static friction and hydrostatic forces acting through the
drug (not shown), moves the syringe body 116 and 20 the syringe
carrier 127 against the action of the return spring 126. The return
spring 126 compresses and the hypodermic needle 118 emerges from the
exit aperture 128 of the housing 112. This continues until the return
spring 126 bottoms out or the syringe body 116 meets some other
obstructions (not shown) that retards its motion. Because the static
friction between the drive element 132 and the syringe body 116 and
the hydrostatic 25 forces acting through the drug (not shown) to be
administrated are not sufficient to resist the full drive force
developed by the drive spring 130, at this point the drive element
132 begins to move within the syringe body 116 and the drug (not
shown) begins to be discharged. Dynamic friction between the drive
element 132 and the syringe body 116 and the hydrostatic forces
acting through the drug (not shown) to be administrated are, 30
however, sufficient to retain the retum spring 126 in its compressed
state, so the hypodermic needle 118 remains extended.  



10 After a time, the drive element 132 completes its travel within
the syringe body 116 and can go no further. At this point, the
contents of the syringe 114 are completely discharged and the force
exerted by the drive spring 130 acts to retain the drive element 132
in its terminal position. Flexible latch arms 132a linking the drive
sleeve 131 with 5 the drive element 132 reach a constriction (not
shown) in the housing 112. This constriction moves the flexible latch
arms 132a inwards from the position shown to a position at which they
no longer couple the drive sleeve 131 to the drive element 132, aided
by bevelled surfaces on the constriction. Once this happens, the
drive sleeve 131 acts no longer on the drive element 132, allowing
them to move relative to each other. At 10 this point, of course, the
syringe 114 is released, because the forces developed by the drive
spring 130 are no longer being transmitted to the syringe 114, and
the only force acting on the syringe will be the return force from
the return spring 126. Thus, the syringe 114 is now returned to its
retracted position and the injection cycle is complete. 15 All this
takes place, of course, only once the cap Ill  has been removed from
the end of the housing 112. The end of the syringe is sealed with a
boot 123. The central boss 121 of the cap that fits within the sleeve
119 when the cap 111 is installed on the housing 112 comprises a
retainer element 125 which is fixed into the boss 121. The retainer
element 125 comprises resilient protrusions 125a which are directed
away from the exit aperture 20 128. These resilient protrusions 125a
deform as the cap 111 is inserted onto the housing 112 over the boot
123. The protrusions 125a then grip the boot 123 tightly so that the
ends of the protrusions are slightly embedded in the boot 123 which
might be made from rubber. This means that, as the cap Ill  is pulled
off the housing 112, the boot 123 is pulled away from the syringe 114
with the cap 111. 25 Fig. 2a also shows a syringe lock protrusion 170
located on the button 102 at its distal end which is proximal to the
end which is located nearest to the aperture 128. The syringe lock
protrusion 170 extends in a generally perpendicular direction (with
respect to the longitudinal axis 105) into the injection device 110
towards the longitudinal axis 30 105.  11 The first reusable assembly
210 comprises the following components: the housing 112, the drive
element 132, the drive sleeve 131, the drive spring 130, the trigger
button 102 and the button lock element 150. 5 The second replaceable
assembly 220 comprises the following components: the cap 111, the
needle shield 123, the shield retainer 125, the syringe 114, the case
nose 112a, the syringe carrier 127, the sliding sleeve 119, the latch
actuator element 137a connected to the end of the syringe carrier 127
and the return spring 126. The replaceable assembly 220 is intended
to contain all of the drug and sharp components of the injection
device, 10 so that any possible danger or damage caused by an
adventitious misuse or inappropriate disposal of the injection device
is reduced. Figs. 3a-3e are perspective views of the injection system
according to a first embodiment of the present invention. They
illustrate the operation of a reusable injection system 200 



15 of the present invention which comprises a base station 240 and
the injection device 110 as described above. As stated above, the
injection device 110 includes the reusable assembly 210 and the
replaceable assembly 220. The base station 240 comprises a base
housing 242 having a plane surface 243 enabling 20 the base station
to sit on a horizontal surface, such as a table; a support 244
protruding at a slight angle (e.g. an angle in the range of 0 to 20
degrees) from an axis which is perpendicular to the plane surface
243; and a switch 245 which is able to be switched on and off to
control resetting of the injection device 110. The support 244 is
shaped and adapted to support the injection device 110 when the
injection device 110 is connected to 25 the base station 240. The
connection arrangement between the injection device 110 and the base
station 240 of the present invention is shown in Fig. 3d. A threaded
arm 246 protrudes from the base station 240 in a direction which is
generally parallel to the support 244. The arm 246 has 30 a distal
end 246a which is spaced from the base station 240 and a proximal end
(not shown) which is connected to a motor (not shown) contained in
the housing of the base station 242. The arm's distal end 246a is
adapted to connect to the drive element 132 of the injection device
110 through an aperture 212 at the distal end 168 of the housing of
12 the injection device 112 when the injection device 110 is placed
onto the base station 240 and supported by the support 244. In this
arrangement, the arm engages with a releasable threaded fixture (not
shown) contained in the hollow drive sleeve 132 and fixed to the
drive sleeve 132. The arm 246 is able to reset the injection device
110 from 5 its actuated state to its unactuated state by rotating
under force of the motor through the releasable threaded fixture
causing the entire drive sleeve 132 to move to the distal end 168 of
the housing 112. As the drive sleeve 132 moves towards the distal end
168 of housing 112, compressible wings 134 on opposing sides of the
drive element 132 connect with flange-like elements (not shown)
contained within the hollow drive sleeve 10 132, thereby returning
the drive element 132, drive sleeve 131 and the drive spring 130 to
their initial unactuated state. In this state, flexible latch arms
(not shown) on the drive sleeve 132 reengage with corresponding
protrusions (not shown) on the drive sleeve 131, thereby locking the
drive sleeve 132 to the drive element 132. 



15 In alternative embodiments of the present invention, the threaded
arm 246 could be replaced with any other means such as a lead screw,
rack and pinion, and pulley. The trigger button 102 also becomes
reset under a resilient force from a button return spring 103 mounted
on the distal end surface 102f of the trigger button 102. This 20
resilient force is in a direction which is generally perpendicular to
the longitudinal axis 105 of the injection device towards the housing
112. During actuation of the trigger button 102, when the pressure is
applied to the pressure surface 102c of the trigger button 102 so
that the button 102 rotates into its activated position, the button
return spring 103 is compressed and biases against the housing 112.
25 As the drive spring 130, drive sleeve 131 and drive element 132
are reset, the trigger button 102 is allowed to rotate when the
proximal end of drive sleeve 131 passes the locking protrusion 1026,
so that the button return spring 103 returns the trigger button 102
to its deactivated position and the drive sleeve 131 is locked
against the locking 30 protrusion 102b.  13 resetting the injection
device 110. After an injection operation, the replaceable assembly
220 of the injection device 110 are disposed of, so that all fluid
contaminated parts of the injection device 110 are removed. Then a
reusable assembly 210 of the injection system 110 is placed onto the
base station 240 and against the support 244. When the switch 245 5
is switched on, the reset occurs as explained above. Fig. 3b is a
perspective view of the injection system 200 of the present invention
when a new replaceable assembly 220 of the injection device 110 is
about to be inserted into the housing 112 of the reusable assembly
210 of the injection device 110. Fig. 3c is a perspective view of the
injection system 200 of the present invention with the whole
injection device 110 placed onto the base station 240 after the new
replaceable assembly 220 has been inserted into the housing 112 of
the reusable assembly 210 of the injection device 110. Fig. 3d is a
perspective view of the injection system 200 of the present invention
with the whole injection device 110 removed from the base station
240.     Fig. 3e is a perspective view of the injection device of the
present invention when the 20 cap 111 is removed from the injection
device 110, so that an injection can take place. A second embodiment
of the injection system of the present invention uses an electric 



motor to actuate the injection. The motor has a second function of
resetting the actuator after an injection operation. The electric
power to drive the motor is provided by a 25 rechargeable element.
The base station is used to recharge the rechargeable element in the
injection device. Fig. 4 is a perspective view of an alternative
electrically-operated injection device 110a according to the second
embodiment of the present invention. When the injection device 30
110a is connected to the base station 240a and the switch 245 is
operated, recharging of the electrically operated injection device
110 occurs.  14 Figs. 5a and 5b are right-side views of the injection
device 110a of Fig. 4. The drive element 132 is coupled with an
electric motor 216 via a threaded drive shaft 216a of the electric
motor. The motor 216 is configured to drive the drive element 132 by
rotating the threaded drive shaft 216a in the hollow drive element
132 which contains a threaded 5 element (not shown). In this way, the
drive element 132 moves towards the proximal end of the housing 167
and thereby moves the syringe 114 to fulfil an injection operation.
Reset of the injection device 110a can be achieved by controlling the
motor 216 to rotate 10 the threaded drive shaft 216a in an opposite
direction to return the drive element 132 and drive sleeve 131 to its
initial unactuated state (as outline above in respect of the first
embodiment). This may be controlled by a motor control unit 217. For
instance, after the drug in the syringe 114 is fully discharged and
the injection device 110a is place on the base station 240a, the
motor control unit 217 is signalled and controls the motor 216 to 15
rotate the threaded drive shaft 216a in an opposite direction. The
motor control unit 217 can reverse the direction of the electric
current passing through the motor 216 and therefore alter the
rotation direction of the drive shaft 216a.     The motor 216 is
powered by a rechargeable battery 21 8a or alternatively another type
of 20 rechargeable unit, for example a rechargeable capacitor. In the
second embodiment of the present invention, the trigger button 102
acts as a switch connected to the control unit 217. Once the trigger
button 102 is activated, the 



power to the motor 216 is turned on so that the drive element 132 is
actuated and drives 25 the syringe 114 to fulfil an injection. Figs.
6a-6e are perspective views of the injection system 200a according to
the second embodiment of the present invention. Different from the
injection device of Fig. 3, the motor-actuated electric injection
device 110a replaces the drive spring actuated 30 mechanical
injection device 110, and the connection between the base station
240a and the injection device 110a is configured for recharging the
rechargeable battery 218a.  15 Two electric contact elements 214 of
the rechargeable element 218 are located at the distal end of the
housing 112. Two contact elements 247 of the charger 248 of the base
station 240a provide a charging interface between the base station
240a and the injection device 110a to recharge the rechargeable
element 218 of the injection device 110a, as 5 shown in Fig. 6d. The
motor control unit 217 detects the application of current through the
contact elements 247 and controls the motor 216 to rotate the
threaded drive shaft 216a to reset the drive element 132, drive
sleeve 131 and trigger button 102. Fig. 7 is a schematic block
diagram of the system of Figs. 6a-6e. The charger 248 in the 10 base
station 240a recharges the rechargeable unit 218 of the electric
injection device 110a after the injection device 110a is placed on
the base station 240a and the switch 245 is switched on. The
rechargeable unit 218 of the injection device 110a powers the motor
216 to move the drive element 132 to extend the syringe 114 towards
the proximal end 167 of the housing 112 for fulfilling an injection.
The control circuit 217 is configured 15 to detect current flowing
into the injection device 110a from the charger 248 and operate the
motor 216 to reset the drive sleeve 131, drive element 132 and
trigger button 102 to their unactuated state. The base station 240,
240a can be powered by either mains electricity or batteries to 20
drive the motor in the base station 240 which is configured to reset
the mechanical actuator according to the first embodiment of the
present invention, and/or supply the charger 248 in the base station
240a according to the second embodiment of the present invention to
charge the rechargeable unit 218 of the injection device 110a. 



25 Thus, by providing a base station 240, 240a to reset the injection
device 110, 110a and replacing the fluid contaminated parts of the
injection device 220 after every injection operation while reusing a
reusable fluid delivery assembly 210, the target of minimizing the
amount of disposal to reduce the cost is achieved. 30 It will of
course be understood that the present invention has been described
above purely by way of example and modifications of detail can be
made within the scope of the invention.  16 Claims 1.An injection
system comprising: an injection device including: 5a syringe
comprising a fluid container and a discharge nozzle;        a housing
adapted to receive the syringe which is movable between a retracted
position in which the syringe is wholly contained in the housing and
an extended position in which at least part of discharge nozzle
extends out of the housing; a drive; 10an actuator mechanism
connected to the drive having an unactuated state in which it does
not act on the drive and an actuated state in which it has acted on
the drive and moved the syringe to its extended position and expelled
fluid from the fluid container; and a trigger mechanism which is
operable to release the actuator mechanism to 15move the syringe to
its extended position and expel fluid from the fluid container, and
a base station adapted to connect to the injection device and reset
the actuator mechanism from its actuated state to its unactuated
state so that further actuation of the actuator mechanism can take
place. 20 2.The injection system according to claim 1, wherein the
actuator mechanism 



comprises a motor connected to the drive to extend the syringe and
expel fluid from it. 3.The injection system according to claim 2,
wherein the actuator mechanism comprises a rechargeable element
connected to the motor to power it. 25  4. The injection system
according to claim 3, wherein the rechargeable element comprises a
capacitor.      5. The injection system according to claim 3, wherein
the rechargeable element 30 comprises a rechargeable battery.  17
6.The injection system according to any one of claims 3 to 5, wherein
the base station comprises a recharging unit adapted to recharge the
rechargeable element when the injection device is connected to the
base station. 5 7.The injection system of any one of claims 2 to 6,
wherein, when the injection device is connected to the base station,
the motor is controlled to return the drive to a position in which it
can be acted upon by the actuator mechanism to move the syringe to
its extended position. 10 8.The injection system according to claim
1, wherein the actuator mechanism comprises a biasing element which
in the unactuated state of the actuator mechanism is in a first
unextended position and which in the actuated state of the actuator
mechanism is in a second extended position. 15 9.The injection system
according to claim 8, wherein the base station comprises an engaging
mechanism adapted to apply force to the biasing element to reset it
from its extended position to its unextended position. 



10. The injection system according to claim 9, wherein the engaging
mechanism 20 moves the end of the biasing element from the second
position to the first position to reset it.  11. The injection system
according to claim 10, wherein the engaging mechanism is an arm
adapted to connect to the biasing element. 25  12. The injection
system according to claim 11, wherein the arm connects to the biasing
element via an aperture in the housing.    13. The injection system
of claim 12, wherein the arm comprises a screw thread 30 which is
engageable with the drive of the injection device and the base
station further comprises a motor connected to the arm to rotate the
arm and return actuator mechanism to its first position and return
the drive to a position in which it can be acted upon by the actuator
mechanism to move the syringe to its extended position and expel its
contents.  18 14.The injection system according to any one of the
preceding claims, wherein the base station is powered by mains
electricity. 5 15.The injection system according to any one of the
preceding claims, wherein the base station is powered by a battery.
16.The injection system according to any of the preceding claims,
wherein the injection device is reusable. 10  17. The injection
system according to claim 16, wherein the syringe is replaceable. 



18. The injection system according to any one of the preceding
claims, wherein the base station is further adapted to reset the
trigger mechanism so that the actuator 15 mechanism in its unactuated
state is prevented by the trigger mechanism from allowing the syringe
to move to its extended position.    19. The injection system
according to claim 18, wherein the trigger mechanism and actuator
mechanism are arranged in the injection device so that the trigger
mechanism is 20 reset when the actuator mechanism is reset.  20. The
injection system according to claim 19, wherein the injection device
comprises a biasing component adapted to reset the trigger mechanism
when the actuator mechanism is reset. 25  21. The injection system
according to any one of the preceding claims, wherein the injection
device comprises a retraction element adapted to bias the syringe
from its extended position to its retracted position after fluid has
been expelled from the syringe. 30 22.The injection system of claim
21, wherein the injection device further comprises a decoupling
mechanism, wherein the drive and actuator mechanism are decoupled
from each other by the decoupling mechanism after fluid has been
expelled so that the syringe  19 can be moved from its extended
position to its retracted position by the retraction element. 23.An
injection device, comprising: 5a syringe comprising a fluid container
and a discharge nozzle; a housing adapted to receive the syringe
which is movable between a retracted position in which the syringe is
wholly contained in the housing and an extended 



position in which at least part of discharge nozzle extends out of
the housing; a drive; 10an actuator mechanism connected to the drive
having an unactuated state in  which it does not act on the drive and
an actuated state in which it has acted on the drive and moved the
syringe to its extended position and expelled fluid from the fluid
container; and a trigger mechanism which is operable to release the
actuator mechanism to 15 move the syringe to its extended position
and expel fluid from the fluid container,        wherein the housing
is adapted to connect with a base station and the actuator mechanism
is adapted to be reset by the base station from its actuated state to
its unactuated state so that further actuation of the actuator
mechanism can take place. 2024.A base station adapted to connect to
the injection device of claim 23 and reset the actuator mechanism
from its actuated state to its unactuated state so that further
actuation of the actuator mechanism can take place 


