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DESCRIPTION

FIELD OF THE INVENTION

[0001] 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

[0002] Previously known injection devices are shown in W095135126 and EP0516473 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.

[0003] The high impact forces associated with the spring-operated mechanisms of such
devices call 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.

[0004] 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.

[0005] United States Patent Nos. 4231368 and 6387078 each disclose an injection device
having a damping element which acts as a buffer between the syringe and device housing
when the syringe contacts the housing during operation.

[0006] International patent application publication no. W02005/025636 discloses an injection
device with a damping element which acts between components of the drive mechanism to
reduce the force of the impact acting on the syringe during operation of the injection device.

SUMMARY OF THE INVENTION

[0007] The injection device of the present invention is designed to overcome this and other
problems.
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[0008] In view of the foregoing and in accordance with a first aspect of the invention, there is
provided an injection device as defined by claim 1.

[0009] 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 syringe carrier relative to the
restraining 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 syringe carrier and restraining component come into
contact and reduces the pain suffered by a user upon operation of the device.

[0010] In an embodiment of the present invention, the position of the restraining component
may be fixed relative to the housing. Alternatively, the restraining component is integrally
formed with the housing.

[0011] The syringe carrier provides an interface between the syringe and the restraining
component and, preferably, the syringe acts upon the syringe carrier to advance it.
Advantageously, the interaction of the syringe carrier and the restraining component restrains
the advancement of the syringe beyond its extended position.

[0012] The syringe carrier may comprise a cylindrical section having an external diameter and
the restraining component may comprise a cylindrical section having an internal diameter,
wherein the external diameter of the cylindrical section of the syringe carrier is less than the
internal diameter of the cylindrical section of the restraining component. Preferably, the syringe
carrier further comprises a flange with an external diameter that is larger than the internal
diameter of the restraining component. The restraining component may act upon the flange of
the syringe carrier to restrain its advancement as the syringe reaches its extended position.

[0013] The damping element may be positioned between the restraining component and the
flange of the syringe carrier. Alternatively, the damping element may be located at the end of
the syringe carrier through which the discharge nozzle of the syringe passes.

[0014] The damping element may be integrally formed with either the syringe carrier or the
restraining component. Preferably, the damping element integrally formed with the syringe
carrier. This may be achieved by moulding the damping element into the syringe carrier.

[0015] The damping element may be annular in shape and is preferably a thermoplastic
elastomer that may be selected from Santoprene®, Evoprene® or polyurethane. Most
preferably, the damping element is made of Santoprene®.

[0016] Preferably, the means for biasing the syringe acts between the restraining component
and the flange of the syringe carrier. The restraining component may have a region of reduced
internal diameter that is acted upon by the biasing means.
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[0017] Preferably, the restraining component is a sleeve that substantially surrounds the
syringe carrier.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] 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 sleave, 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

[0019] 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.

[0020] 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
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 expends from the aperture 128, to a retracted
position, 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.

[0021] The drive takes the form of a compression drive spring 130. Drive from the derive
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
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syringe 114 and its contents. Static friction between the drive element 134 and the syringe
body initially ensures that they advance together, until the return spring 126 bottoms out.

[0022] 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 turn transmits drive to the second drive element
134 already mentioned.

[0023] 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.

[0024] A trigger 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.

[0025] 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 against the
action of the return spring 126. The syringe body 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 meets some other obstruction (not shown) that retards its motion.

[0026] 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 clement 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 givers the additional advantage of
reducing any noise, which may be disconcerting for a user, that is produced during operation
of the device 1110 as the flange 124 of the syringe currier 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.

[0027] The static friction between the second drive element 134 and the syringe body 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
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begins to move within the syringe body and its contents begin to he discharged. Dynamic
friction between the second drive element 134 and the syringe body 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.

[0028] Before the second drive element 134 reaches the end of its travel within the syringe
body, so before the contents of the syringe 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 couple
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.

[0029] Because the damping fluid is contained within a reservoir defined between the end of
the first drive clement 132 and the blind bore in the second drive element 134, the volume of
the reservoir will trend 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
collapsus, 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 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 to a great extent. Thus, the return spring
126 remains compressed and the needle 118 remains extended.

[0030] After a time, the second drive element 134 completes its travel within the syringe body
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.

[0031] 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
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 syringe 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
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cycle is complete.

[0032] 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 carries which is located nearest to an exit aperture 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 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 in a similar fashion to that previously
described.

[0033] 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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PATENTKRAV

1. Injektionsindretning (110) omfattende:

et hus (112), der er indrettet til at modtage en sprgjte (114) med en udtemnings-
dyse, hvor spragjten (114) kan bevaege sig mellem en tilbagetrukket position, hvori
udtgmningsdysen rummes i huset (112), og en udskudt position, hvori udtemnings-
dysen streekker sig ud fra huset (112) gennem en udgangsabning;

et drev, der virker pa sprgjten (114) til at fere den fra den tilbagetrukne position til
den udskudte position og udtemme sprgjtens indhold gennem udtgmningsdysen;
en sprgjteholder (122), der fremfgres sammen med sprgjten (114);

en begraenserkomponent der stopper spragjteholderens (122) bevaegelse fremad,
nar sprgjten (114) nar til sin udskudte position;

organer til at forspeende sprgjten fra dennes udskudte position til dennes tilbage-
trukne position, hvor organerne til at forspeende sprajten er en returfjeder; og

et daemperelement (125), der optreeder mellem sprgjteholderen (122) og begraen-
serkomponenten ved det punkt, hvor returfjederen gar i bund, for derved at absor-

bere slagenergi.

2. Injektionsindretning (110) ifglge krav 1, hvor positionen af begreenserkomponenten
er fikseret i forhold til huset (112).

3. Injektionsindretning (110) ifglge krav 1, hvor begraenserkomponenten er udformet i ét
stykke med huset (112).

4. Injektionsindretning (110) ifelge et foregaende krav, hvor sprgjteholderen (122) til-

vejebringer en greenseflade mellem sprgjten (114) og begraenserkomponenten.

5. Injektionsindretning (110) ifglge et foregdende krav, hvor sprgjten (114) trykker pa

sprgjteholderen (122) for at fremfagre denne.

6. Injektionsindretning (110) ifalge et foregaende krav, hvor interaktionen mellem sprgj-
teholderen (122) og begraenserkomponenten stopper sprgjtens (114) bevaegelse laen-

gere frem end dens udskudte position.
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7. Injektionsindretning (110) ifelge et foregdende krav, hvor sprgjteholderen (122) om-
fatter en cylindrisk sektion, der har en yderdiameter, og begraenserkomponenten omfat-
ter en cylindrisk sektion med en inderdiameter, hvor yderdiameteren af den cylindriske
sektion af sprgjteholderen (122) er mindre end inderdiameteren af den cylindriske

sektion af begraenserkomponenten.

8. Injektionsindretning (110) ifglge et foregdende krav, hvor sprgjteholderen (122) yder-
ligere omfatter en flange med en yderdiameter, som er stgrre end inderdiameteren af

begraenserkomponenten.

9. Injektionsindretning (110) ifglge krav 8, hvor begraenserkomponenten samvirker med
sprajteholderens (122) flange til at stoppe dennes beveegelse fremad, nar spregjten nar

sin udskudte position.

10. Injektionsindretning (110) ifglge krav 9, hvor daeemperelementet (125) er placeret

mellem begraenserkomponenten og spregjteholderens (122) flange.

11. Injektionsindretning (110) ifglge et af kravene 1 - 8, hvor sprgjteholderen (122) har
en fagrste ende, som sprgjtens (114) udtemningsdyse passerer igennem, og hvor deem-

perelementet (125) er placeret ved denne farste ende.

12. Injektionsindretning (110) ifelge et foregaende krav, hvor deemperelementet (125)

er udformet i ét stykke med enten sprgjteholderen (122) eller begraenserkomponenten.

13. Injektionsindretning (110) ifglge krav 12, hvor deemperelementet (125) er udformet

i ét stykke med sprgjteholderen (122).

14. Injektionsindretning (110) ifalge et foregaende krav, hvor deemperelementet (125)

er ringformet.

15. Injektionsindretning (110) ifelge et foregaende krav, hvor deemperelementet (125)

er en termoplastisk elastomer.

16. Injektionsindretning (110) ifglge krav 1, hvor sprgjteholderen (122) omfatter en

understgtning til at baere midlerne til at tvinge sprajten (114).



10

DK/EP 2021055 T4

17. Injektionsindretning (110) ifalge krav 16, hvor midlerne til at tvinge spragjten (114)

virker mellem begreenserkomponenten og sprgjteholderens (122) flange.

18. Injektionsindretning (110) ifelge krav 17, hvor begraenserkomponenten har et om-

rade med formindsket inderdiameter, som tvangsmidlerne trykker pa.

19. Injektionsindretning (110) ifglge krav 18, hvor begreenserkomponenten er en kappe,

der i det veesentlige omslutter sprgjteholderen (122).
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DRAWINGS
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