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INJECTION DEVICE
(Buffer ring)

FIELD OF THE INVENTION

The present invention relates to an injection device of the type that receives a syringe,

extends it, discharges its contents and then retracts it automatically.

BACKGROUND OF THE INVENTION

Previously known injection devices are shown in WO 95/35126 and EP-A-0 516 473
and tend to employ a drive spring and some form of release mechanism that releases the
syringe from the influence of the drive spring once its contents are supposed to have

been discharged to allow it to be retracted by a return spring.

The high impact forces associated with the spring-operated mechanisms of such devices
can lead to mechanical failure of various components. This causes improper operation
of the device and the user may not receive the correct dose of the drug to be
administered. The syringe itself is often manufactured from glass and is therefore brittle
and liable to fracture. The problem of syringe breakage during operation of the device is
discussed in a co-pending UK patent application, published as GB 2414401, which is

incorporated herein in its entirety by reference.

Such devices also incorporate a delay mechanism as part of the multi-component drive
system that advances the syringe from the housing of the device and pushes its needle
into a user’s body by application of force to the rear of the syringe stopper. This may
fail during a firing cycle by brittle fracture caused by transmission of an impact force
due to sudden deceleration of the syringe carrier relative to the case nose as the two

components contact.
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SUMMARY OF THE INVENTION

The injection device of the present invention is designed to overcome this and other

problems.

In view of the foregoing and in accordance with a first aspect of the invention, there is
provided an injection device comprising:

a housing adapted to receive a syringe having a discharge nozzle, so that the
syringe is movable between a retracted position in which the discharge nozzle is
contained within the housing and an extended position in which the discharge nozzle
extends from the housing through an exit aperture;

a drive that acts upon the syringe to advance it from its retracted position to its
extended position and dischafge its contents through the discharge nozzle;

a first component that advances with the syringe;

a second component that restrains the advancement of the first component as the
syringe reaches its extended position; and

a damping element that acts between the first component and the second

component.

The damping element acts as a cushion to reduce the transmission of an impact force to
the components of the drive, due to sudden deceleration of the first component relative
to the second component as the two components come into contact when the syringe
reaches its extended position. The peak loading in these components is thereby reduced
and their fracture can be prevented. The damping element also reduces the noise, which
may be distressing to a user of the device, produced when the first and second
components come into contact and reduces the pain suffered by a user upon operation of

the device.
In an embodiment of the present invention, the position of the second component may be
fixed relative to the housing. Alternatively, the second component is integrally formed

with the housing.

The first component provides an interface between the syringe and the second
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component and. preferably, the syringe acts upon the first component to advance it.
Advantageously. the interaction of the first component and the second component

restrains the advancement of the syringe beyond its extended position.

The first component may comprise a cylindrical section having an external diameter and
the second component may comprise a cylindrical section having an internal diameter,
wherein the external diameter of the cylindrical section of the first component is less
than the internal diameter of the cylindrical section of the second component.
Preferably, the first component further comprises a flange with an external diameter that
is larger than the internal diameter of the second component. The second component
may act upon the flange of the first component to restrain its advancement as the syringe

reaches its extended position.

The damping element may be positioned between the second component and the flange
of the first component. Alternatively, the damping element may be located at the end of

the first component through which the discharge nozzle of the syringe passes.

The damping element may be integrally formed with either the first component or the
second component. Preferably, the damping element integrally formed with the first
component. This may be achieved by moulding the damping element into the first

component.

The damping element may be annular in shape and is preferably a thermoplastic

elastomer that may be selected from Santoprene®, EVOprene®

preferably, the damping element is made of Santoprene®.

or polyurethane. Most

The injection device may further comprise means for biasing the syringe from its
extended position to its retracted position and a support for carrying the means for
biasing the syringe. Preferably, the means for biasing the syringe acts between the
second component and the flange of the first component. The second component may

have a region of reduced internal diameter that is acted upon by the biasing means.

Preferably, the first component is a syringe carrier and the second component is a sleeve
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that substantially surrounds the syringe carrier.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example with reference to the

accompanying drawings, in which:

Figure 1 shows a perspective view of an injection device according to the present

invention;

Figure 2 shows a side view of the injection device of figure 1 with the housing of the

injection device removed;

Figure 3 shows a side view of the injection device of figure 1 with further components

removed;

Figure 4 shows a side view of the sleeve, the return spring, the syringe carrier and the

damping element of the injection device of figure 1; and

Figure 5 shows a side view of the sleeve, the return spring, the syringe carrier and the

damping element of an alternative injection device of the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Figures 1 to 4 show an injection device 110 according to a first embodiment of the
present invention. The injection device 110 has a syringe 114 contained within a housing
112. The syringe 114 comprises a needle 118 and is housed within a syringe carrier 122,

which in turn sits partially inside a sleeve 120.

The syringe carrier 122 has a first end 123 that supports the discharge end of the syringe

114. At the other end of the syringe carrier 122 is a flange 124 against which a return
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spring 126 is biased. The return spring 126 acts between the flange 124 and a region of
reduced internal diameter (not shown) of the sleeve 120 to bias the syringe 114 from an
extended position, in which the needle 118 extends from the aperture 128, to a retracted
bosition, in which the needle 118 is contained within the housing 112. A damping
element 125 is integrally formed with the syringe carrier 122 in front of flange 124. The
damping element 125 is annular in shape and is fabricated from Santoprene®, a

thermoplastic elastomer.

The drive takes the form of a compression drive spring 130. Drive from the drive spring
130 is transmitted via a multi-component drive to the piston of the syringe 114 to
advance the syringe 114 from its retracted position to its extended position and discharge
its contents through the needle 118. The drive accomplishes this task by acting directly
upon the syringe 114 and its contents. Static friction between the drive element 134 and
the syringe body 116 initially ensures that they advance together, until the return spring
126 bottoms out or the syringe body 116 meets some other obstruction (not shown) that

retards its motion.

The multi-component drive between the drive spring 130 and the syringe 114 consists of
three principal components. A drive sleeve 131 takes drive from the drive spring 130
and transmits it to a first drive element 132. This in tumn transmits drive to the second

drive element 134 already mentioned.

The drive element 132 includes a hollow stem (not shown), the inner cavity of which
forms a collection chamber in communication with a vent that extends from the
collection chamber through the end of the stem. The second drive element 134 includes
a blind bore (not shown) that is open at one end to receive the stem and closed at the
other. The bore and the stem define a fluid reservoir, within which a damping fluid is

contained.

A ftrigger 113 is provided on one side of the housing 112. The trigger 113, when
operated, serves to decouple the drive sleeve 131 from the housing 112, allowing it to
move relative to the housing 112 under the influence of the drive spring 130. The

operation of the device 110 is then as follows.
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Initially, the drive spring 130 moves the drive sleeve 131 , the drive sleeve 131 moves the
first drive element 132 and the first drive element 132 moves the second drive element
134. The second drive element 134 moves and, by virtue of static friction and
hydrostatic forces acting through the contents of the syringe 114, moves the syringe
body 116 against the action of the return spring 126. The syringe body 116 moves the
syringe carrier 122, which compresses the return spring 126 via the flange 124. The
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 obstruction

(not shown) that retards its motion.

At the point when the return spring 126 bottoms out, the damping element 125 acts
between the sleeve 120, via its region of reduced internal diameter, and the syringe
carrier 122, via its flange 124, to absorb some of the energy of the impact. The damping
element 125 has the effect of reducing the transmission of an impact force, caused by the
sudden deceleration of the syringe carrier 122 relative to the sleeve 120 as the two
components contact, to the drive mechanism, specifically to the first drive element 132.
This feature improves the reliability of the device 110 by reducing the peak loading in
the first drive element 132 and preventing its fracture. The damping element 125 gives
the additional advantage of reducing any noise, which may be disconcerting for a user,
that is produced during operation of the device 110 as the flange 124 of the syringe
carrier 122 strikes the sleeve 120. The damping element 125 also serves to reduce the

pain suffered by a user upon operation of the device 110.

The static friction between the second drive element 134 and the syringe body 116 and
the hydrostatic forces acting through the contents of the syringe 114 are not sufficient to
resist the full drive force developed by the drive spring 130, so at this point the second
drive element 134 begins to move within the syringe body 116 and its contents begin to
be discharged. Dynamic friction between the second drive element 134 and the syringe
body 116 and hydrostatic and hydrodynamic forces now acting through the contents of
the syringe 114 are, however, sufficient to retain the return spring 126 in its compressed

state, so the needle 118 remains extended.
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Before the second drive element 134 reaches the end of its travel within the syringe body
116, so before the contents of the svringe 114 have fully discharged, flexible latch arms
linking the first and second drive elements 132, 134 reach a constriction within the
housing 112 formed by an annular portion 150 at the end of the syringe carrier 122 that
includes the flange 124. The constriction moves the flexible latch arms to a position so
that they no longer éouple the first drive element 132 to the second drive element 134.
Once this happens, the first drive element 132 no longer acts on the second drive element

134, allowing the first drive element 132 to move relative to the second drive element

134.

Because the damping fluid is contained within a reservoir defined between the end of the
first drive element 132 and the blind bore in the second drive element 134, the volume of
the reservoir will tend to decrease as the first drive element 132 moves relative to the
second drive element 134 when the former is acted upon by the drive spring 130. As the
reservoir collapses, damping fluid is forced through the vent into the collection chamber.
Thus, once the flexible latch arms have been released, some of the force exerted by the
drive spring 130 does work on the damping fluid, causing it to flow though the
constriction formed by the vent; the remainder acts hydrostatically through the fluid and
through friction between the first and second drive elements 132, 134, thence via the
second drive element 134. Consequently, the second drive element 134 continues to
move within the syringe body 116 and the contents of the syringe 114 continue to be
discharged. Losses associated with the flow of the damping fluid do not attenuate the
force acting on the syringe body 116 to a great extent. Thus, the return spring 126

remains compressed and the needle 118 remains extended.

After a time, the second drive element 134 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 second drive
element 134 in its terminal position and to continue to cause the damping fluid to flow

though the vent, allowing the first drive element 132 to continue its movement.

Before the reservoir of fluid is exhausted, flexible latch arms linking the drive sleeve 131

with the first drive element 132 reach another constriction within the housing 112. The
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constriction moves the flexible latch arms so that they no longer couple the drive sleeve
131 to the first drive element 132. Once this happens, the drive sleeve 131 no longer acts
on the first drive element 132, allowing them to move relative to each other. At this
point, the forces developed by the drive spring 130 are no longer being transmitted to the
syringe 114. The only force acting on the svringe 114 will be the return force from the
return spring 126 which acts on the end 123 of the syringe 114 nearest to the needle 118
via the flange 124 and the syringe carrier 122. Consequently, the syringe 114 is returned

to its retracted position and the injection cycle is complete.

Figure 5 shows components of an injection device 210 according to a second
embodiment of the present invention. The device 210 includes a sleeve 220 in which is
substantially positioned a syringe carrier 222 having a damping element 225 co-moulded
with a first end 223 of the syringe carrier which is located nearest to an exit aperture 228
of the device 210. Contact between an interface surface on the sleeve 220 and the first
end 223 of the syringe carrier 222 restrains the syringe 214 as it reaches its extended
position. The damping element 225 acts between the sleeve 220 and the syringe carrier
222 at this point to reduce transmission of an impact force to a first drive element 232 in

a similar fashion to that previously described.

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.
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CLAIMS

1. An injection device comprising:

a housing adapted to receive a syringe having a discharge nozzle, so that the
syringe is movable between a retracted position in which the discharge nozzle is
contained within the housing and an extended position in which the discharge nozzle
extends from the housing through an exit aperture;

a drive that acts upon the syringe to advance it from its retracted position to its
extended position and discharge its contents through the discharge nozzle;

a first component that advances with the syringe;

a second component that restrains the advancement of the first component as the
syringe reaches its extended position; and

a damping element that acts between the first component and the second

component.

2. The injection device of claim 1 wherein the position of the second component is

fixed relative to the housing.

3. The injection device of claim 2 wherein the second component is integrally

formed with the housing.

4. The injection device of any preceding claim wherein the first component

provides an interface between the syringe and the second component.

5. The injection device of any preceding claim wherein the syringe acts upon the

first component to advance it.

6. The injection device of any preceding claim wherein the interaction of the first
component and the second component restrains the advancement of the syringe beyond

its extended position.

7. The injection device of any preceding claim wherein the first component

comprises a cylindrical section having an external diameter and the second component
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comprises a cylindrical section having an internal diameter, wherein the external
diameter of the cylindrical section of the first component is less than the internal

diameter of the cylindrical section of the second component.

8. The injection device of any preceding claim wherein the first component further
comprises a flange with an external diameter that is larger than the internal diameter of

the second component.

9. The injection device of claim 8 wherein the second component interacts with the
flange of the first component to restrain its advancement as the syringe reaches its

extended position.

10.  The injection device of claim 9 wherein the damping element is positioned

between the second component and the flange of the first component.

11. The injection device of any of claims 1-8 wherein the first component has a first
end through which the discharge nozzle of the syringe passes, wherein the damping

element is located at the first end.

12. The injection device of any preceding claim wherein the damping element is

integrally formed with either the first component or the second component.

13. The injection device of claim 12 wherein the damping element is integrally

formed with the first component.

14. The injection device of any preceding claim wherein the damping element is

annular in shape.

15. The injection device of any preceding claim wherein the damping element is a

thermoplastic elastomer.

16.  The injection device of claim 15 wherein the damping element is selected from

Santoprene®, Evoprene” or polyurethane.
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17. The injection device of any preceding claim further comprising means for biasing

the syringe from its extended position to its retracted position.

18.  The injection device of claim 17 wherein the first component comprises a support

for carrying the means for biasing the syringe.

19. The injection device of claim 18 wherein the means for biasing the syringe act

between the second component and the flange of the first component.

20.  The injection device of claim 19 wherein the second component has a region of

reduced internal diameter that is acted upon by the biasing means.

21.  The injection device of any preceding claim wherein the first component is a

syringe carrier.

22.  The injection device of claim 21 wherein the second component is a sleeve that

substantially surrounds the syringe carrier.

23.  An injection device substantially as hereinbefore described with reference to and

as shown in the attached drawings.
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