WD 2004/ 054645 PCT/ GB2003/ 005494 Injection Device The present invention
relates to an injection device, in particular an injection device which,
havi ng di spensed the contents of a syringe, automatically retracts the
needl e of the syringe. 5 Devices exist which are spring | oaded to extend

aut omat i calgorobdizeddsedl e of a syringe from the device, pdigRe6s@osssc
contents of the syringe and then automatically retract the needle. WO

95/ 35126 describes such a device. 10 As illustrated in Figure 1 of the
acconpanyi ng drawi ngs, the device includes a housing 2 in which a syringe 4

I s cont ai neg.. Theﬂousi ng 2 includes an opening 6 through which the needle
8 of the sy n extend. A retraction spring 10 biases the syringe 4

away fromthe opening 6. The device also includes a drive elenent 12 which
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at precisely
reaches the end of the bore in the syringe 4, arms 22 at the end of the coupling 16 are

20 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.

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.

30
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

35 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.



35 which the dispensing piston reaches the end of the bore. In practice,
ei ther the nechani sm del atches before the di spensing piston reaches the end
of the bore, such that the syringe is not enptied, or the piston reaches
the end of the bore before the nmechani sm has noved sufficiently far to
del at ch. 645 PCTI GB2003/ 005494 2 Al though t I as been
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this result Once the release mechanism has been triggered, actuator has to do work against

20 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

25 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.

The injection devices according to the present invention represent an improvement over
those described in UK patent application nos. 0210123 and 0229384.

30
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

35 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
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20 The improvement represented by the present invention as compared with UK patent
application nos. 0210123 and 0229384 is that, following activation of the release
mechanism, the discharging force continues to be exerted at substantially its magnitude
immediately beforehand.

25 The actuator may consist of means for developing motion, and a coupling that is borne
upon by the 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. In that case, 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

30 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.

35
With this in mind, an injection device according to a second embodiment of the present
invention comprises:

a housing adapted to receive a syringe having a discharge nozzle, the housing
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20 coupling.

Both the motion-developing means and the biasing means may comprise a resilient
member.

) 25 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.

30 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.

Preferably, the release mechanism includes a resiliently biased release member for
35 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



menber. 25 Preferably, the rel ease nechanismis activated by the coupling
reaching a predetermned position relative to the housing. In this way, the
syringe can be secured within the housing at a position to ensure that the
mechanismis triggered before its contents are fully dispensed. 30 Thus,
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the nechanismis triggered. This may be achieved by a feature of the
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central bore

acgpted to disengage the first and second coupling elements to release the syringe.

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

syringe.

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

) 25 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.

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

30
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.

35
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.



t he second coupling elenment includes resilient arns that engage the annul ar
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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

20 contents of the syringe are fully diépensed, 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.

Preferably, the inertial mass is mounted on the coupling so as to allow relative movement
25 of the inertial mass in the direction of movement of the coupling during discharge of the

syringe.

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

30 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.

Preferably, the injection device further includes a stop that engages the inertial mass to

35 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.



the inertial mass causes it to continue noving, and this novenent can be
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defl ect them i nwar se ne I's Integra
nmass and connects the first and second coupling elenments, such that _
rel ati veismoge ﬂﬁBﬁseQﬁeﬁﬂ%’}’ i Iihﬁégrhlahtﬁﬁﬁé inRftthl pii8s afdiRbhregts tﬁeﬂﬂﬁt&irﬁsseb&ﬁi first

and second couplin ease the syrj nge... The rel e er may
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el ements, ssepiratehéte ﬁredmﬂlsmndpwhegtelecfentsh@mlwﬁieaynmss and the coupl i ng
separates the two coupling elenments to rel ease the syringe.

The release member may be integral with the inertial mass and connect the two coupling
20 elements, such that relative movement of the inertial mass and the coupling separates the
two coupling elements to release the syringe.

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

] 25 mass moves relative to the coupling, it can be arranged to release the connection between
the two coupling elements, allowing retraction of the syringe.

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.
30
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.

35 Altematively, 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.



In other words, the inertial mass may itself formpart of a conponent which
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schematlcal |y ™t onent of eferre for use in
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Figure 2 illustrates schematically the key components of a preferred embodiment for use in
a preferred housing.

20
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

} 25 solenoid in an electrically powered device. The second coupling element 34 is provided to

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

30 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.

35 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.



second coupling elenent 34. Thus, the drive spring 30 here acts as the
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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

j 25 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.

As the first coupling element 32 and second coupling element 34 move towards the end 36
30 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 which are deflected either
35 by the first coupling element 32 or the second coupling element 34.

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



pushed inwardly into a through hole defined within the first coupling

el ement 32. The syringe 4 is thereby released and can travel as illustrated
in Figure 7 so as to retract the 20 needle 8. According to the present

i nvention, the syringe is not released until a predeterm ned period after
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and 6). |t vichilieneamms e areispbstantialy Higlionless-t he period of tine taken by the

collar 3&gto collapse the resilient arns 42, the first coupling elenment 32

continues t OABﬁc?urgth( {s%cotssl:igle 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.

| 25 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.

30 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

35 4isreleased.

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



15 upon the resilient arns 42 of the second coupling el enent 34. Thus,
substantially all of the resilient force of the drive spring 30 is
transferred, via the first and second coupling elenments 32, 34, to the

di spensing piston of the syringe. Substantially no work is done by the
drive spriwy B%/@acsshe col | ar 38, because the point conPaTiGB2013/003304 col | ar
38 on the resilient arns 42 are substantially frictionless. 20 Al though it
is possible to rely on frictional forces 10 resi st novenent of the collar 38
and thereby introduce the desired delay, in the preferred enbodi nent, a
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20 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. v

A mechanism is provided whereby the syringe 4 is released at an appropriate time so that
) 25 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.

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

-When the first coupling element 70 and second coupling element 72 move forwards so as

to move the dispensing piston 18 and expel the contents of the syringe 4, the inertial mass

35 76 moves with them. However, when the dispensing piston 18 reaches the internal end

surface of the syringe 4 as illustrated in Figure 8, 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.



As with previous arrangenents, a first coupling elenent 70 engages with a
second coupling elenent 72 which in turn engages with the di spensing piston
18 of a syringe 4. A 15 drive spring 74 may be provided to nove the syringe
4 towards an end of the housing so as to extend the needle 8 of the syringe
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The nature of the frigger 78 may vary accordmng to the particular retractlon mechamsm
20 used.

In the illustrated embodiment, a stop 80 is provided behind the inertial mass 76. The stop
80 functions to push the inertial mass 78 forwards when the first coupling element 70 and
second coupling element 72 first start moving forwards so as to move the syringe 4 and
J 25 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
30 ability to operate the trigger 78.

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

35 position along the length of the second coupling element 72 such that the end wall of the
channel forms the stop.

In the preferred embodiment, the inertial mass 76 is mounted rotatably by means of a



It will be appreciated that a substantial nunber of variations are possible.
The inertial mass could be nounted on the first coupling elenent 70 or,

i ndeed, it could be nounted on a separate conponent which also noves with

t he di spensing piston 18. The inportant point 1is of course that the
inertial nWes2084t54¢48 nove to actuate the retracti on nmecRERGCHABASING
response to the dispensing piston 18 stopping. Simlarly, the trigger 78 can
take any appropriate formand can be nourBed anywhere w thin the housing,
for instance on the housing wall or on the second coupling elenent 72. The
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mass 78 f or vdrwiwentrermertiontd tabmvec cbhqohiengl ehassrdhtconldl dtﬂnnatrsfeladwdmwpdl iong

el ement 72 ﬂh&§%oa&akhwﬁDVIng forwards so as to nove the syringe 4 and 25
dlspenS|n% pi st on w Il be appreciated that, at this point in the
operation”of the device, there will be a tendency for the inertial mass 76
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provi ded to rotae omspin aswelteassmae: foswands itowadsl theTdispensingpiston 18. rikhis mta;m its
30 ability tlﬂ%ﬂﬁ%; ; rr(g%twi‘ﬁl {rehBO&T mZ@nent-lmlewﬁitc Rs %re”@éﬁh%ﬁe@ and “over

conponent_ or as an inte part o e mpunt i1 n for |nert|a
mass. Forl0j Hengen geriodpfdprae-tip agti :ll'a‘fa“ﬁ’ﬁé%orl"'§ 8%1"5@8“?&58%% @Séwa@ ACHEA4S { he
second coupldfagy eigeent along a channel, the channel might only start at a
predeterm ned 35 position along the Iength of the second coupling elenment 72
such 'that the end wall of the channel fornms the stop. In the preferred
enbodi nent , Inldteimatve ¢rabodiments, tbe irertind massaahdr wleascapbmbérymagebmitagtated 340
2004/ 054645 M@%@%@Qﬁmp&@%@c&%ﬂmﬁ% r@hﬁd&lﬂé&ﬂ%@%@p% . the
inertial mass fy ave reaén a_corr.espohdi ng

mal e t hr ed e Sumcetiaibread whish Jeigs eifig g Alement t o the feprd couplingelsieRfned
above, the inertial nass 76 could alternatlvely be nmounted on ot her

conmponent s. S i,§pensi ng piston 18 reaches the end of
) 4 ettnh&i] llne%tv?ml}sm%& 11} P%%r% 3f

its travel starts to nove relative to the second
coupling elenent 72, the inertial mass wll

When the dispensing piston 18 reaches the end of its travel and stops, the inertial mass 108

20 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 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 restlient

25 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.

30 Similar alternative arrangements are also possible.



rotate or spin as well as nove forwards towards the di spensing piston 18.
This rotation provides a rotational inertia or nmonentum which is nore
controll ed and sustains over a 10 |onger period of time. In particular, it
can be nore effective in providing assuted actuation of any trigger. In
alternative enbodi ments, the inertial mass and rel ease nenber may be
integrateqcﬁﬁ as to thensel ves formthe retraction nmechanism 1In

parti cul ar, rel ease nmenber nay take 15 the formof a thread which joins
the first coupling elenent to the second coupling elenent. An enbodinent is

ilTustrated in kgHe®iohdevidB@BmpHRSing! spensi ng pi ston 18 reaches the end of
its travel and stops, the inerfial mass 108, 20 continues to r{ﬁvgl and hence
0

rotates about t%éwflﬁmgtgeon?ﬁ?lm 8| BRE8E hayinga godisehasgg) nozglgp the, hosagent
1g4 sgc 5 tihalhdintgsﬁiebifiqea& fbiHsfﬂgln_thd bﬁliﬁgel Gofe Sgeémgideﬁnpﬁdit@c% é’f‘ rwhich hie
threads jol.nikng the first .cau ng el.enent n ne .seco cQupil n
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el ement 1Qdbzizke isbbetained withen thelhatsingg to the first coupling el ement 102 and
the syringe 4 igs . ns. o resilient r i
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fromthe tioregadbatadvanes the syringe trapl ithietractedwosition o itshextdnded positioplandg

el ementy;n102: td r ?é‘th}' ' | ement 104 via the
i nerti allolrrég% 1 8¢9¥' u§‘§t9°§_u ssﬂgﬁ | a Wﬁﬁ@%ﬂa‘?ﬁ%&%’%\%‘gf orce transferred
to the di spensiiplgasemaehaismpectivpiediien e osimereHf thy said semporenty ofthgenent s
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for receiving a_syringe_ hav a di scharge nozzl.e,. the housin 5 including
means for BFReF fgm the agten ﬁ%‘ggﬁ?tamoaﬁvqmgtwﬁaéw BIPE MSANS TRSIGFRS e HRBES

d ihs Cgf'ﬂ gﬁ tléCiZsZﬂeﬁa&&‘ll pogtion, rtﬂéftf_il&ﬁg Y3 _ﬂ&ih@ging@ bairr]lg elaged afleneh tacevation tehi ch

t he di arge nozzle is conta in t ousi ng: an.actuator .far

exerting ofioh oA exeBifonbne Srenpraing toredoal sHEbtafiag bt papinde, nay

advance t himmgdiatelyepriordonsuclsactpiatian tte disshage amwyn corsents sf thetsyridgelramosningon and

10 di scharlgﬁogem?emgq;lse&ge& he syringe through its discharge nozzle; and a
C [ & vatle A

rel ease nechani sm- a when one or nore of the said conponents of the
syringe have been advanced to one or nore nom nal rel ease positions, for

rel easing jhe RyhihRecod IR RRoRKHg RIfin | BE WAKHURE Abmatth SHAPRSR thilds

bi asi ng._ nmeans restores the syringe "to 1ts retracted positiqgn, the rel ease
of the 2 riongevelaping mes STSYBRES Widre sRuplipg thal is bgme upon by the motion-

developing means and in tum bears upon the said one or more components of the
syringe, thus exerting the said one or more advancing and discharging forces.

3. An injection device according to claim 2 in which the distance between the point
25 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 substantially

invariable.
4. An injection device comprising:
30 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;

means for developing motion and a coupling that is borne upon by the motion-

35 developing means and in furn bears upon one or more components of the syringe to

advance the syringe from its retracted position to its extended position and to discharge

its contents through the discharge nozzle, in which the distance between the point at

which the motion-developing means bears upon the coupling and the point at which the



15 all ow continued exertion of the discharging force at substantially its
magni tude inmediately prior to such activation, to discharge any contents
of the syringe remaining before the syringe is released. 2. An injection
device according to claiml in which thesactuator conprises means 20 for
devel opi ng notion of the syringe via a coupling that is borne upon by the

noti on- devel gpi ng nmeans and jn turn bears upon thg sai d, one or_ nore
conponent sCRPlipAd eaewmﬁgtge S@wu%nee%morﬁgoma%n@at ot Giresingeds subdiniliyng and
di schar gi ngvidti€and3. An injection device according to cI aim2 in which the

di st bet th th t

upon the coupt  REIERETRenig T yatelity on R e SHA 2P ERaBBRY o6 E8as: o
one or norsyrmgerthane ibeen afvariced 49 one@e meresndnsinalntelals¢ positiongrtoablease the An
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syringe f rmmaetnd prsitionidhe pdease iof the synnﬁe being I‘iélayqli Qﬁﬁaﬁﬂgb aglhyation t@ﬂﬂe\ﬁds
fromthe housihgdedto oF &@ts’yﬁﬁéé(}erﬁ%h%goﬂﬁbb iR 8|Eab1fn%ebef5'1%z ke is

contai ned wthin the housi'ng; neans r devel op| ng m)tl on d-a coup I ng
that is boﬂh’élgﬁb%‘h"%?dthe noti on- 35 devel oping neans and in turn bears upon
one or nore conponents of the syringe to advance the syringe fromits

retract osition to.its extended. positi.on and.t.o discharge, its contents
{br oughtd he- i sAAPEIND ASTIE SPTHRER SHET 3t cliith T2 WBiEH TR GO
whi ch t he sadstaatialtieinebiapiesgblgeans bears upon the coupling and the point at
which the 15 coupling bears upon the said one or nore conponents of the

syringe is substantially invariable; and a rel ease nmechani sm activated
when one 06. nor Anaijectien davide @ooprdimgrtbsanyf oniehef cleims 2efe ih avhéchbthenmatiorenced

to one or eeo g@;@n@ s1§§5’§s‘?1§§1 t BRehi ONS, to release the 5 syringe fromthe

coupl i ng, iasing neans restores the syringe to its retracted
posi ti ol the rel ease of the syringe being delayed after such activation to

al l ow any7cont aRtiSieefiord Jﬂﬁn&ya[c’c&ﬂﬁlgrt%%& 'ﬁké?ﬁdifng PEmAhSeias 8RDiknd A6ans

coupling before the syringe 1s released. An i njection device
accor di ng P@nEfPS&FﬁtTSS%?mH}e&FW4 in which the coupl ing is substantially
inconpressible. 6. An injection device according to any one of claims 2-5 in

whi ch the g.Dtl °%n injection device according to any preceding claim in which the release
20 mechanism is activated by the coupling reaching a predetermined position relative to the
housing.

9. An injection device according to claim 8 in which the release mechanism
includes:
25 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;
in which, when the mechanism is activated, the trigger member releases the
release member and the release member moves, under the influence of its resilient bias
30 and against the resistance of the damping means, to release the syringe.

10.  Aninjection device according to claim 9 in which the damping means includes a
fluid for damping the movement of the release member.

35 11.  Aninjection device according to claim 10 in which the damping fluid is a liquid.

12.  An injection device according to any one of claims 9-11 in which the release

member includes a collar.



developing neans is a resilient element. 15 7. An injection device according
to any preceding claimin which the biasing neans conprises a resilient
menber. 8. An injection device according to any preceding claimin which the
rel ease 20 nechanismis activated by thé coupling reaching a predeterm ned
position relative to the housing. 9. An injection device according to claim
8 in which the rel ease nechanism includes: 25 a resiliently biased rel ease
menber for releasing the syringe; _a trigger menber for holding the rel ease
T

nenber; and3. nedfsinjestion Agyisegacrerdingie Gam A inewhiche theedeyupingi meausi ish,

when t he npmawe%nmééd{pa}ggdﬂ{en@ugih'gger menber rel eases the release
menber and the rel ease nenber noves, under the influence of its resilient

bias 30 and agai nst the resistance of the danping neans, to rel ease the
syringe.5 104. AnAinningetion@ediRk i aceordingoiodinigoieof taims 9-1ninvihedh thariggerpi ng

means includes a. fluid.for danpi t he novenent of the release ne r. 35
1o A §nj BEERSh oV ebis B R RLPE BPm TREEER it ERERE ARG Or T o 1 s
a |iquid. reéaseArenibef tecd positictethataloscsonedinmgt ofthamgleaseenanbearl ai ns 9- 11 in
which the rel ease nenber includes a collar. 16 13. An injection device

according to claim 12 in which the danping neans is provided between the
col l ar andlfhe WAauinjestionsleyice aeording¢q iany pieceling eleimoriniwhjch dheysgupling of

claims gy 1§o&19ﬁg;régi & &h%easﬂcgaahfmgﬁg@% liei%aﬁ‘@l‘fﬁa?g?snp% 5&3@%%&3@% om a

position that_ 1 npedes novenent o rel.ease nenber to a position that

al | ows nov it and seepnd eleraents towkslagas the $¥ringen i nj ecti on devi ce according to

any preceding claimin which the coupling 10 conprises first and second

el ements and the release nechanismis adapted. to, dj sengage. the first and
s . by e

second el eltBnt s Aginjesiien devics aceapding de © AR Vhic Flsment cQmPBSSi ng t o
claim I15 i Bn\ahj‘ughr whi dfe'ﬁfliﬁg zebarmnbofeomalru(}jlssscoxﬂrﬁlaﬂaul iacludes iesiliiefﬁi dhizg a
centra or,e and t secon enent includes resiildent anys 15 that,engage
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annul ar wakhmdardwall hodvalloe the senodd el ement to nwveoelative kathieviarst eletent Withimt

el enment w t&@&m.

17.  Aninjection device according to claim 8, in which:

20 the release mechanism includes an inertial mass moveable with the coupling and
a release member actuated by the inertial mass to release the syringe, such 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.

25
18.  An injection device according to claim 17 in which 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.

30 19. An injection device according to claim 18 in which the inertial mass is mounted
on the coupling by means of a thread.

20.  An injection device according to claims 18 or claim 19, further including a stop
that engages the inertial mass to prevent relative movement of the inertial mass in the

35 direction opposite to the direction of movement of the coupling during discharge of the
syringe.

21.  An injection device according to claim 20 in which the stop is provided on the



the bore. 17. An injection device according to claim8, in which: 20 the

rel ease nmechani smincludes an inertial mass noveable with the coupling and
a rel ease nenber actuated by the inertial nmass to rel ease the syringe, such
that when the coupling reaches the saill predeterm ned position relative to
t he housing, the inertial mass continues to nove irrespective of novenent
of the cog&hﬁg&; SO0 as to actuate the release nenber to rel ease the
syringe. .”"An injection device according to claim 17 in which the
inertial nmass is nounted on the coupling so as to allow relative novenent
of the inential AfBaRCHeh ldegicel AcBsingNto0hny HRY BTEARinY 178 SPYR!WHeh dHE | Ng

di scharge of the syringe. 30,19. An_1njection device agcording ﬁo claim 18
0 wihi ch (UPRREQTIBSeHES and Scofl elementsyangfhe ¢ PREDEY 1S FRaYrablsYAhe hr ead.
20. An bnjigatiabnagiay idieengaeaheling aidseebid dBméts 06 reléat MelsIringelr t her
including a stop that engages the inertial mass to prevent relative
novenment of the inertial mass in the 35 direction opposite to the direction
of novener23. of Aiednjectigy tdengcel substantidily ab alespribefl Hehein wigh irefgenc® 1o aAdior

17 coupl g GGG MilsBteh On hl, 27 b s & o} 8%,0) 8 bR Mg | o°

21 in whi clravings. coupl i ng conprises first and second el ements and the

rel easdOmenber is noveable by the 5 inertial mass to di sengage the first
and second el enents to rel ease the syringe. 23. An injection device
substantially as described herein with reference to and/or substantially as
illustrated in figs. 2-7 or figs. 8-10 of fig. 11 of the acconpanying

drawi ngs. 10





