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di spensed the contents of a syringe, automatically
retracts the needle of the syringe. 5 Devices exist
which are spring |oaded to extend automatically the
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In practice, all of these proposals suffer a problem that, owing to a stack up of tolerances of
the various manufactured components of the assembled device (the dimensions of all
manufacture components vary around a mean), it cannot be assured that the delatch
mechanism will enable retraction of the syringe and needle at precisely the moment at
which the dispensing piston reaches the end of the bore. In practice, either the mechanism
delatches before the dispensing piston reaches the end of the bore, such that the syringe is
not emptied, or the piston reaches the end of the bore before the mechanism has moved

sufficiently far to delatch.
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35 which the di spensing piston reaches the end of the
bore. In practice, either the nmechani sm del atches
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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
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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An injection device according to a first enbodi nent of
the present invention conprises: a housing adapted to

WwoeeRid&48 syringe having a di scharge nozzl e, POE/GB2003/005494

housi ng including nmeans for biasing the syringe from

an extended position in which ghe di scharge nozzle

extends fromthe housing to a retracted position in

whi ch the di scharge nozzl e ?l 35 cont ai nggh E
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The preletammedf pd:rﬁmi ¥ rdefeye cbxeihegusbdl ty edmapédsate $arc hnyb stacking of
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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.

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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forces. In that case, the continued exertion of the

di scharging force at the relevant nmagnitude can be
wazesnrseh4by provi ding for the di stance betweenPCH&B2003/005494
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RGBS fmcann don BRTRS AEPERELEOR SbFAE A prstiondh Shich the discharge

roatle nateshds drome die hdsingconp estented pakitiohdanachidatier disdtiaede nozzle is

conﬁ%%dQ$lun%?$hqggfon and to exclude any downstream

conponen fat teansfer the notion of that component

t o othemmsclomdoveepisg ahotidreantieeicoupligsthal i betie sipon by the motion-

d@ﬁ/‘glggm%em'egﬁseﬁ A (HAVHESs GP L NG ﬁlereac&ﬁg&[éﬁts of the syringe to

e present nvention co

yarGehe syrigedrom dfs relrastedepasitiop tp ﬂ@@Xﬁi‘é}ép(ﬁ gosdtion and to discharge its

Onfembathif @H@&t@chaké&%d&@lés innghi¥P4h s hbeen the pomt at which the
PCT/ GB2003/.005494 |nclugg?g? ans fof biasi

GG T ARG HirEs e o] g Pl whick the coupling
tsbassalpangke saidzad e mitestotispohentsof the shrings is gubstantially invariable; and

retractgdp %?‘#hm%?ﬁ‘ea tmte%hwhgtF mqé %{3 Pr%rgg Ql?ez 541& cbr‘?tponents of the

contalne
syongo hagn deen aduicied qowmt orr sndm@ m@mlnqiowle’@&e tphetlons to release the
%%%D Ohom HE V& gﬁgg gpﬁﬁﬁﬁﬁorﬁﬁﬁe ibastrg’ qugﬁsarr&t&@ﬁ MhORGringe to its

re cqmpone e syringe tqQ  advance

1§{FaGted) @0$1F161?r1 the gelegserofdhe ayrﬁeeq ‘t"rl%%r delgyed aftenquel getgvation to allow
AfSdontedls e & 1@631%1‘!1@ rﬁﬁ%]td Be i@t 15y tharcdupliing Bkﬁore the syringe
dlﬁcharge nozz i n whi t he di stance between the
Lo sedt whi ch the not i on- devel opi ng neans bears upon
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PPiRge from the coupling, whereupon the biasing neans
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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
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
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syringe can be secured within the housing at a
position to ensure that the neghanismis triggered
before its contents are fully dispensed. 30 Thus, the
ngﬁhhn advances and, at a predeternined position
fhe housi ng, the nechanismis triggered. This
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@f@eblay@cl coupling draupriseh first ehd aevond elenfentssandithgeléase mechanism is
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release menber. The danper coul d be provided on one
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This provides a convenient and advantageous arrangement by which the first and second
coupling elements can move relative to each other.

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.

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.
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and all ow the second coupling elenent to nove

relative to the first couplingglenment within the

bore. This provides a conveni ent and advant ageous

arrangenent by which the first and second coupling

el ements can nove rel ative to each other. 30 | nward
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way, novenent of the collar can be delayed to provide

the required delay for release of the syringe. WO
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ﬁglch hysical ly i npedes 5 novenent of ase
enthst 1q 1eldase e syHBg% ol lar. The first or second
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g%nu 1h§PQng?$e%§g§ %’%%onents and, hence, is not
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bftdiget he inertial mass has a nonentumas it noves
with the coupling towards the end of the housing. Once
the 20 contents of the syringe are fully dispensed,
Predereblypthie nigertitlapsssiipwiongted baehercomphing by Ghieans of a thread. In this way,

rather than have the inertial mass move only with an axial or longitudinal movement

relative to the coupling, the inertial mass can be caused additionally to spin or rotate. This
allows a more controlled and steady momentum to be set up in the inertial mass and then
used subsequently to release the syringe.

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



the inertial mass causes it to continue noving, and
this novenent can be used to actuate the rel ease

worodams4d4s rel ease the syringe. Preferably, thecT/GB2003/005494
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inertial nmass is nmounted on the coupling so as to
allow rel ative novenent 25 of sthe inertial mass in
the direction of novenent of the coupling during

'schar e of r|n Pr ef er abl e inertia
1B RESRstirobiee At b BS i my e b BReR iy oad.

In this way, rather than have t he |nert|al mass nove

a nal enent .

PRy ably, M RRER sofipring i 6 RGp T HHENTLL and fheppicase member is
amgéﬂe dydibei oerdinl wass te disengager the aﬁret affhisscoald| compling elements to
PERe BRNGERLE €d and steady nomentumto be set up in
the inertial mass and then wused subsequently to

rel ease the syringe. Preferably, the injection device
fme tﬁagrcdupﬁhg: dRsnent SiaYPerighad “mmg@@es%csdaem A téraienﬁﬁﬁﬁlanner For

talnﬁ% (8{ eg@?%ﬁ%}g%!q%ﬁmvem% %é%fer}%ggg:felntar‘!al Bote and the other
nmyemehlde ofesilibrt axmrpithat gengagd tlge dhsdbiangdl aiid tahe capable of inward

BRG0P BB o e o o

5 @tum/ferﬁaéhtothvayAmorémg e ithey type dfrangagensans fcoseof the release member
eRyeRk s Fhy RURKAE 3BLY F&h ﬁlsfé\ﬁé@l foPGh ri gl% efestiiet h&gdthe release

secaqnd eI ments and t rel ease ne novea
feahenepul arrchﬁ?&sasmmfﬁaales@ﬁgra@f@ng K8 ther ?@%S tq datlec demmy inwardy.
coupling elenments to 5 release the syringe. The first

BB AR Ao o] R iGe Sirctal B O PERTa]e frst and sccond

congllingeclememnnsichr thaatdiatief mnvasrgem afethier mlertiab measaruid the coupling

ARG STk (R Y Ol chenfithe @R lcl SERRECE,

to di sengage fron1the annul ar mall and al l ow the two
TRy REbAS rﬁ&ﬁﬁ@rﬂlaﬁy bOi 8 wie ki in¥Rial Q’haﬁéﬁﬂd 054kt the two coupling

cordin type engagenent, chosen, the
ﬁ%ﬁ@&% %fr 2 Y I@O&’ﬁ@eg 9“3 @19 iperHplemassyand tb@ Fouplmg separates the
twis taupting eladientde reléarphesydizger i bed here, the rel ease
menber coul d include a noveable collar acting on the
arns to deflect theminwardly. 15 the rel ease nenber
s othet egprdd, the tinertidlemassenay dbelfidom pad afonpempenanhevhich joins one

f:bl[p?fn PSR GO ot%?l‘y t@hb@ Ehee%yﬁﬂg%] hi8s bACHY Sflzlzstcharged and the inertial

rel atl ve nopvenent 1€ 1 ne tl nmass an
BB§HMONes redaiys ie thescoupling.iit ean bgarranged el releasp thergonnection between

eleat®obplink Elehems tilloWnsSitrhdid of thesyrhiggase menber
may be integral with the inertial nmass and connect the

two coupling 20 elenents, such that rel ati ve novenent
Bfeferhblyi ther twatouphiag chententd arecmropided gvide padxdd] @hrebiieand the release

EMhep Hsrﬂrb@igec? lvﬁﬁ%r&?reép%ncrh%lg%%%gd %ohceon%&gtitﬂqudupling elements.

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

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

the two coupling elements.



In other words, the inertial mass may itself form part
of a conponent which joins one coupling elenent to

woOher4os5k@s. Once the syringe has been fully di schaBgent/ 005494
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and the inertial 25 mass noves relative to the
coupling, it can be arranged t@ rel ease the connection
between the two coupling elenents, allow ng
ion of th syrln Pr ef rab
OB e, e ahoBct s 0 G SRR Bmbm o S Miialmass, it may be
pnﬂukﬂwnmﬂhnms@aﬂm@ﬂwdmumsgprOV|ded with a
correspondi ng thread to connect the coupling el enents.

30 In this way, when the syringe is fully discharged,
The invsrtem orﬁlld:e mpee ¢lpay padersiaed fign fthe Edloseng descaiption given by

@t @xe@ﬁblé bly! iR @&efeah@fd e a&&m{ﬂaﬁy WA iAgs nI WRIcRDY
Foe

connecti on between_t coupl i ng
G o Biene:hlforiigng ROV R PRGEFGRM r aPI*F@e%‘W 4%@@6
Al t er Rigdukase Yo 7t itlastit aalist sRbbaimena Y ke m‘egaablheeﬁtmn at different
ésqua e th1 not i on- devel oping neans fromthe
88%?! '% p?ﬁlgnna be achieved in the sanme nmanner as
descr Flguesdhovid) lﬂlustratc heetond ecthodimery of ltlenpreset ind@ntion at different
%%AQﬁéQéganI/g§2003/005494 8 Where the rel ease
is'not an iIntegral menmber of the inertial mass,
it mayigyee 1 hilysirgesa variadienionibe sgsand embodimenhousi ng.
The invention will be nnre clearly understood fron1the

Ilomnn descri | e onl
e e dmgan B bhembede %591 ﬁﬂtv"\‘g ?fS*w 8P RS illustrated in
Figye @, in pdrkiosibr hﬁ\&ﬁg an kopeiting o s fts Wantli through rwigith the needle 8 of a

ection. devi ures 2. to 7 strat

ST 480 SSHE fia SR et i HF ShRisie Pud B Fetcasing a spring

éﬂﬁ@reﬁbplﬂymg@dwpmtﬁngdmcmt@mﬂdess’nag¢ o0 10 illustrate a

second enbodi nent of the present invention at

different 10 stages of its operation; and Figure 11 )

Figuge? flbpstiaton scheriiealiyibe ko RemBenssiicfarelsried smbodiment for use in

Q@%ﬂ%ﬂdh&m&@tlon can be enbodied in any suitable

outer housing such as illustrated in Figure 1, in

particul ar having an opening 6 in its end through

vhiabe springndedhgagds ofittaa kSt eyupling elenem\32extselfi praviding drive to a
0 d eas]: .

Egéoﬁ&%&gﬁrﬁ%@ﬁm&% "[l"glli/sl lrt% thea sg;‘?l %%0%9? %(2[5 g% ﬁ{ r%gﬁ%g-developmg

mﬂ%@@ th@hlgmt@nquvnqeuﬁlﬁema@ge mémadqvelapngg mpanskeppld be used, for

GQE[H%]@ %nﬁ&uﬁfatlé PN %f)&ﬁfc'dngﬁ’ @b%%sé@éa&éﬁuét& Olathﬁ actuator of a

ferre hou3|n 200 A drive spring 30 engages Wt
boleugid & i Plergicailepewered device. shersegpnsl souphipe glemeat #4isgprovided 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
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.

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 el enent 34. Thus, the drive spring 30
here acts as the notion-devel oping neans for the

wonpmosi@n device. Alternative notion-devel opi RT/GB2NE/005494
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coul d be used, for exanple a pneumatic piston

operated by a conpressed gas cani ster or the actuator

of a 25 solenoid in an electrically powered device.

The second coupling elenent 34 is provided to engage

the di spensing piston 18 of a syringe 4 in the device.
Themjectioanievice alsouptludey a mbemaishs f@2etr@ingribe seimgesie dithough not

g%ls@%e&lpzp S&?r{g ﬁ%?r e ﬂrggiai ?@%ﬂl@rﬁlg %15%24 qﬁéng%#ﬁ BE ltlﬂ?ghousmg and

awey Heoothd cod 3Pl Pnge éteehmwsmg mmﬂ&shaarﬁacmthe@ndfof its travel in
Hﬁesymgéqn Ghe Aechaidh MY rM0R8 b %yﬁﬁ%@ Q6L AP thd Gpring moves the

el erren first %ushes 30 .upon spensing pi ston
gyinge dripwardly ofhe hgusing, ﬂwrthy rﬁﬁ@@lrtgﬁhe 854168 &rom the gisgrs

tomards the end 36 of the housing as |IIustrated in

gua’%ﬁ ﬁléee %gtgééei 5%13%@9 ?ffeg%\é\%}klgisgﬁgl C%fl r«%Jlﬁ%se member in the
Foomsofhg celbarals. tThepmtlet B8 tie ntdveatdk iariatlfy withinghe ho@Gng\and is biased

h\kf%lj}pfﬁ){naﬁlg %nﬂ '36 %f g@é ﬁ‘ouéir?f 1111 fls IR t4(f fIn ttlh? %}Bﬁfment collar

coupli'n
#8 s de@meetq m@er@nt srpﬁmslhgntmn@s 4R previdesl emewr endphithiesecond coupling

El‘érn'eﬁ@?)ép ¥111ga§9fg‘ tﬁ@ |ﬁrst%H§lﬁr{ggeleﬁleﬁth?2 SDHé'rQQﬁeIﬁ a?iﬂg 42 1nterconnect the
% ereby expe the contents of the syrin

BRlingeclemeniygy %@@pm@m/mw%mwﬁ &wﬁ&st coupling

elemeﬁt 3Diagl gudiCpaiistand thimkfed afovemeBICBaRd SstbhdEoupling element 34.
retracting the syringe 4. Although not illustrated, a

spring may be provided to bias the syringe 4 |nmardly
Af itlhsrabeslusi Figuenf, thavailaf B®ns bhle ®nphsBGupodnthe rediBent arms 42 and

ﬁéff%? @lﬁég{]gm%ltrﬁgp rigf]tt%ts ﬁélgﬁgﬁsﬁ&téd“ﬁx ?Q‘éré’k t}{eslﬁatsﬁi%%ﬁe&nns 42 are

yahied geward ntt«p,@tth(mhslmle ﬁgﬁn@i,@gthuh the §ipt icagling element 32. The

4 1 Brebi) 9e1BAEE a0 cah HAVEIDY IBEEAE] i BiguRe7 R88HIS retract the
E the user. According to the illustrated

t he mechani smincludes a rel ease nenber in
the forntof a collar 38. The coIIar 38 i s noveabl e

<l:06}‘dlné tgn él‘ﬁegérgﬁt%xe iy olgtchnn ] s?rﬁg}%la 6 ]réclgasgg Iupﬂlaa H%detfaﬂnmed period
afi¢rshe mMeolimem is triggeteds In3Bisi respbet |1‘gwdblb¢ eeenrin ehfaEtgures that at least
B¥hd &gg@ﬁtﬂela%ef 4@55”&061%16@ g\éls %?ré%@maﬂﬂe %Bﬁ?loifi H%@tng by virtue of the

second cou ement enga i rst
ggg}g 404 e@peeﬁ%%gguggs 2 g3, the polias 1§hﬁlgl in2 position towards the end 36

bfthe MeasIAECrhd thl@getfmérﬁber(%q upldre grcﬁzlicféﬁﬁiﬂ]ac&;’t RRdsFREtecesses 46
cou ﬁéﬁmq eIene §¢ g ch that the first coupling
He ?@Vﬁ@@ e‘”’glalnst and transfer novenent to
the second coupllng elenment 34. 15 As illustrated in
fﬁresg %o@ﬂﬁg %%%Le%’t a§ glgl ?eicgg{l g?lh)?lﬁlg :é;é\%nlaéﬁggﬂ rﬁt{lr% t?wards the end 36
She hausing,|a seme predetermibed pewition, théyedeflssi the emggea nesnbeR(s) 44 so as
# ®igger 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

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 elenent 32. The syringe 4 is thereby

woebmasedsand can travel as illustrated in Fi gRCE/GB2613/005494
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as to retract the 20 needle 8. According to the

present invention, the syringeij§s not released until a
predeternined period after the nechanisnris

tri th IS en in the

Py BL String 010 Bt SRRL e fogtiont atin 37 Sha Rieustthe syringe 4 as
pewvibedebs®. as to prevent the coIIar 38 movi ng by

virtue of the 25 spring 40. Hence, in Figures 2 and 3,

the collar 38 is held in a position towards the end 36

brwillee appresiatey thanibererwididera pred¢femtisgd tivhednterval betivdendeflection of

il @ g&t meﬁbé@mrrqrdr&free&&ﬁeﬁﬁle%slhéxﬁtaﬁnMQ Chie tt@ %rsre . time taken for
g% ggf ect ed Astheflrst coupl i ng el enent
C

i FIHE: RREREHYS BrdpsvRied e vl Efirsteoupbng clement
82 ahdh eed@ﬁ& %bﬁlﬂmgailetﬁ@mﬁ4 Vil @ehtemw i3] @ﬁ’m&(lﬁé Hisﬁéhsﬂgﬁﬁéton 18 towards

Bk ol b Pt BB In b8 il bRl T qtGponents are

piciognedemwhthat tkee tmggar memben(qi)h‘blr are (ﬂeﬂbctted pad theahedharism is triggered

di
Ehfo?e% th%%ehé]ﬂ ? sﬁ)gelerkt rg%é’{n 5 lf%gé‘tﬁlt sg}J]%{: éﬂ‘hﬁ gﬁxt?ge %EQ%Q 1{Fllgure 4), but
1ﬁg¢,ﬂ, esn(cg yeleasedvanidl after thovdispensing pissorolf reaghes the end surface
@Pﬂfees@hﬁ €4. Ihs éihﬁkﬁiiméhmﬂlﬂs %ﬁétgﬂl%rreﬁém%s QQ Wrd deflected (see

f%‘-‘g r o{%%fg& :ﬁthiﬂ&a@rﬂi?f gﬂgr gﬁraggﬁg)el% U]gtegﬁﬂloéé)@ lglmenf@ken by the collar 38

e e reéﬂslehﬂ arust422 tled it chinglinpeeldmeti 3NcdiRues to bear directly

d
r bR E(re T 6§ o O 3007 otlbfing meRl 10BN b ety al o the
t&séleah do®6 aff the hirivieosrsingg3 Qs dnansfhered)\0i2 004 /M54 &b second coupling
gﬁﬁeﬁﬁzﬁo %/409)5t‘ﬁ8 ﬂlsgér%u%?%foarg;f thd Eﬁﬂ%e 4§ul§$? "f’iﬁll%/ Bo work is done by

ect” the’ resr| ase
theadriveaprang B andbo gallar 38, \)aepau%éh%rpgmé@pat@@ta of rtm collar 38 on the

tdaflicnt Winhd 404 suttmdal £ iibdtdaksd.i me i nterval between
deflection of 5 the trigger nenber(s) 44 and

deflection of the resilient arnms 42 due to the tine
Adthenglf iiris podsible ol teby o3 &icttimnabfoeceslhlrési)@ hidvement of the collar 38 and

eﬁ%&t ?ﬁﬂ@l%%glﬁ% dégzrgg %E&V l @gfe{nl-:d %&P&%%Pen{ Ialgdamping arrangement
E:Scm@Vlrdgd} to nove the di spenS| ng piston 18 towards the

end surface of the syringe 4. Indeed, in the preferred
Edrnent t.he conponents are . designed  such that the

ratedeinddieniss 249 7athe hausingds eepvadrd Witk adaetping Begket 48 within

Ivr&udhr:h dampedsd 6n hief eiter p&rephdiyspE R dbﬂllapBStrﬁk{y ﬂq%ve In this respect, it
e .en

U ER abpiRgaied o B B bkt ang Al e ver the housing and

edllazcan he raliecspénsi ng pi ston 18 reaches the end surface

of the syringe 4. In this enbodinent, this is when the
resilient arms 42 are deflected (see Figures 5 and

&he ppekehitB mayebenfdtiadowitln a dampingollighoweh b e liswid, od e rely merely on

hioWSmEﬁtk(ﬁ% éh! JulR a§ 8] @hice3Be cBl‘ParC}Sl it 808Red BP ST 'g%érqﬁémber(s) 44,
ﬂ@ng the Tirst 2§)U§)6I ng el enent 32 continues

anaplpg (ﬁ;qaygement resists movement and thereby provides an increased
delay before the syringe 4 is released. As explained above, this can be used to ensure that
the dispensing piston 18 has fully expelled the contents of the syringe 4 before the syringe
4 is released.

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 arnms 42 of the second coupling
el ement 34. Thus, substantially all of the resilient

woaommsedsst he drive spring 30 is transferred, PCWGAH2€03/005494
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first and second coupling elenents 32, 34, to the
di spensing piston of the syringe. Substantially no
work is done by the drive spring 30 on the coIIar 38,

A I I 38 t
PR BE ihdGab dhd sofife o8 it el ipeaitsis Ppad outl Spgmove axially.
Rutthaumie, iahy iothep forsi &f danming edu;abtenfof theateleaseadnexfnbemaay be used and,

|

3L RN TRl b B
enbodi ment, a danping arrangenent is provided. 25 As
st S, @teﬁﬂ TOIGtEHE %ealaheaﬂy kéyft%niméﬁt@ grhs aRérﬁXﬁ\%eanodlment

h a anplng pocket g danper
Hﬁ'@e aeigyth Bsé‘*r‘iomi’éfl?’tﬁ Faft h% eragpdisd lreasl W lhbensing %‘110]{1 A Ylustrated in
Faspe ¢ twith z%n e IE rfléas%gﬂg(ﬂ’ﬁhﬁﬁle Aldd ﬂiansr{aﬁ thehfeatu_res described with
arf ange Q et,.and da e in .
TGRSR Py RS i G i g spmect the drive

fpringe drom the frstiaoppingg £lemedt, authe ﬁnst aoﬂlplnplgl element framn the second

- | .
ERATREI 20 o A0k Ry TSy S50, Mg pERyta roactin
shieg anpi ng arrangenent, 48, 50 resists novenent and
thereby provides an increased delay before the
syringe 4 js rel eased. As Ia| Fove this can he

e&’lt?‘opréﬁ@&}? ATTARgemenifea dﬁe @B cregh 79gengages with a second

tolplingetqaddi9d wiieh immheaﬁg&gesf wlth @h@dﬂﬁ}bdﬂgﬁgﬂalsﬁﬁ{ 08 6f a syringe 4. A

S8s S mad B Bray o SR8 E e Yhingf 43RS b haf the housing so as
apextend theantedln Bt ofdhe ayripme hanmbsibsafuenthy tmmowﬁlenﬁgpebﬂng piston 18

g %\%“‘% 4f§5d§°‘2?58§%$?‘2§%f8%%@§?§ GfEES, FPRvely, other

grotionrrieselgping mecany pay e ygedyi ght rotate instead of or
as well as nove axially. Furthernore, any other form

f da sui tapl e f.aor the rel ease nmenber
AioReE aOuRiE o Teai Bt bR SRR ES £ SPHE B0 Hsp fgrovided to bias
ﬂm‘sﬁm@ra}ldah&dlepmr&]yeof theFh@usirgs sith Bag aChOappropnate time, the

BB B, SHUATILY BeldobolsbaOMOTEbASRL 2"

S
agai n e conponent s
can be enbodi ed in an overall hou3|ng such as

A Frd St Anfin® A?rﬂvxdgﬁ HHefe tne gﬁu@a @g%l\égge%& Ie%%hﬁ%?ﬁ te time so that

mechani sm many O fTeatures descr

ther repiligplemember eamy istact the synw dPefpidpobihe porpoppnts which hold the
tsmlsgeemmwlmmt e rﬂit sssumieCto theeintértion. C%ﬁfpbﬁ&ti k&R as described

PSRt ot PR BT c B g e cHeRt<Bo 1 prssent invention

prigiobes a mivehatd iomerdivetananggmem e tripgaingtrbeagpioneif thef syginge 4.
retraction spring.

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
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.
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As with previous arrangenents, a first coupling

el ement 70 engages with a second coupling elenent 72
wohbehvssaast urn engages with the di spensing pi sPOWGBR003f005494

a syringe 4. A 15 drive spring 74 may be provided to

nove the syringe 4 towards an gnd of the housing so as

to extend the needle 8 of the syringe 4 and

subsequently to nove the dispensing piston 18 wthin

the syringe 4 so as to expel the contents of the

Asl ﬂlusgaed-, a tﬁlggaf T&dsipr@tiged intthedevicmfor actuatenpethe pétragtion mechanism.

1?:116%% err? glsrd’lég % t\pﬁ)lggllralvﬁ (H‘orﬁ l&s”?ﬁ%ﬁ%lelgmlt%n 811 Jhe second

qoapbn@slentenw%w arpgeltlan dvmeead Ivelllqmmtﬁthp tggarhk8 and thereby actuate
R H&'Eg&d]é}h JRHLAR IfHPéEHIiQtf 'ﬂ%ﬁ%l{o'u c;{?ﬁ%d of time taken by the

syringe 4 need be rétrac

ingtigl mygss A6 rie apaehi @mtnggeﬁr%&/ |ﬂéFe§rS\M‘EéPI§B§8 %lﬁ@e%fy?(? ﬁ@@lrwes to bear
difectl9lupas @tk stcoRd cauHIig RIdnne 721 TRusS Subiskiatially all Toﬁ ﬂ1e resﬂlent force

resilient nenper can_retract t s

1B P OMER 2F Ji iR TEribe g gecidopalabelstefls 70. 72, 1o
the dispoiisigspistohiodlthet syrinpe | nventi on. Conponents such as

descri bed above and ot her known mechani sns may be

used. However, the present invention proposes_a novel
Tamdll |bn\a9mema@dathatawglbmmal fymber ¢lgcpeiations are ppssthle.ckheghertial mass

&J?x?d Y %&ﬂ?edﬂ’on 2R fifdt E('Sl?)tl goe@éihéfﬁ% & besLd at %9111& "be mounted on a

Figures 8 to an I ne nmass is mpunted an the
%e@e@ffﬁdccémp&enhgh@ oves Witlyerflisneasing pior: brpl. herfglpoﬂant point
Bl (ﬁ‘TT@ﬁltrsJ@laﬁﬂ% FRAMN A9 lé;ﬁblhlﬂgnﬁifeﬁm? Bétuadte th®V¥&raction mechanism in
formar? t he di spensing piston 18 and

TERse th Eﬁ?%P%?mﬁ RS RPMEge 4, the inertial mass

35 76 anes mnth them However, when t he di spensi ng

%lge {rgg%%f] Igﬁs(% {;ﬂé%taﬁ% %ﬁ#rogﬂgte h{lhe f&fn 1%41 fhounted anywhere
Wﬁhm fgoesingréon inyigneeren @eél@ns;ng wellsir onghassasprd oupping element 72.

PLORaRRY b the! ©1gdEd Y& ¥ RicbdtdinU® the ptaﬁﬁzul'@ PBfActidh mechanism
of the inerti al mass 76, the inertial nass

Eﬁﬁtlnues to nove forwards. WD 2004/ 054645
PCT/ GB2003/ 005494 12 As iIIustrated atrigger 78 is

RLBRAfFRleR Rt E o up SR AR LB h SR By 76. The stop
8 fnctipwmioi push dind pierizel npiss 78 fgwaots wien the diasidoupling element 70 and
SRURY 'c@lg%lﬁlgeé@ﬂéntzﬁz f;%t a&% \tnhg BorbfiedSsd bs W J‘nilgfve the syringe 4 and

operate trigger actuate
dispenging BFomb e Hgmﬂé he aplfregwqefi tlbaé, zﬁé]plé gompi t the operation of the device,

ih'@feobkﬁllg%t tt&ﬁieﬁ@f |f@1d t1ef idelti® thakers Et])! mdie bdcﬁﬁ/:éidsaéway from the
S0 580h 31 o B BB bl T, S0BE Bphms 76

p@mtﬁ)\l'ellﬁ dried¢reforwardé Avith thessecandbadupling @ldmenal’l soth thaethe energy and

¥n Izn%l#u%]&)rcgﬁ e%eto I ei%?ﬁ%ﬁfgbaésn ag E“{e (1:1%% dZéé%cL S][l}l% aimilarly maximises its

eblhtyetnmem;themggeomx he di spensing piston of the

syringe. 10

The stop 80 may be a separate component or be formed as an integral part of the mounting

for the inertial mass. For instance, where the inertial mass is able to move relative to the

second coupling element along a channel, the channel might only start at a predetermined

position along the length of the second coupling element 72 such that the end wall of the

channel forms the stop.

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



It will be appreciated that a substantial nunber of
vari ations are possible. The inertial mass could be

wounowset4on the first coupling el enent 70 or, Pad&EB003/005494
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it could be nounted on a separate conponent which

al so noves with the dispensingipiston 18. The

inportant point is of course that the inertial nass

houl uat e,.the, retract.ion nechanismin 5
PG, do B bRt URbRabRE: (L iBFHERET TR Fabd' o fhale thread
Sigagingr Wyth 2 errespagdeng ABlec ghreadhleeovadythepcopd icatpling element 72.
;—Bm\'@? ds Qﬁ’éhtil%ﬁemU%e‘? Qh@ﬁ]xyéfﬁﬁrxfxassvwlé ARARY Ji%r&?ﬁgfynge mounted on

or instance on the housing wall or on the secon
eBehrImRPeRtSnent 72. The nature of the trigger 78 may
vary according to the particular retracti on nmechani sm

O.used. In the illustrat.ed enbodi,nent, a.stop 80 js L
Y 605 des bBe e PRRRing iran Thagactr thé 681 3F 8 el and the inertia
fnasc 76 ofasts te npeirelatiee tondret deabndreapling clemionar7ds thetiagrtial mass will

fir 0 [ e v n econd couplin . .

Lt or 5Bl B L 3 R Rbrat o P PESRSEnS82 Bistqhts, This rottion
proyidey rai egpsionalamgriRsordinementinn yhixhsisanoreseonirplled khd bestains over a
RRRECHI RIS thildin paltichRt St BRI B¥ mbft 4Ry LR i
th %@iice, the?g mfFFmbe alggﬁgghcy ngﬁ{ﬁ@bﬁﬂ%$%§ngamummm
AR t7I82¢T nove backwards away fromthe di spensing

pi ston 18 due to its inertia. By providing the stop

O,..the.inertial nass 76 i ositively driven )
Ty todtnente i D s Ab o Ghnt ember duabe iagrated so as
tdthernelvey foamdthe renaetivn maehanisideth patitlier, iterddat nishster may take

, Y Thic e . i i1 3 .
0f e P USSP T R T b U A gh Gsonfppme lement.
a separate conponent or be formed as an integral part
Al dnfio a4 IRstrdi0d i Figudenqr tial mass. For instance,

where the inertial mass is able to nove relative to
the second coupling el enent along a channel, the

Wi {Tﬁé diﬁbiﬁﬁingq:'ibt&in ?8 @édclﬁéd tfh@ teﬁdi efipg ﬁé‘gﬂ'l ARd stl%ﬁs, the inertial mass 108
osi tion al ong en 0 second cpupl | n

BBkt o 8l ard oo latosn ot e St uBid lethot 102 and. second

tamhmgtdbenatt df4 shch thae itptletat fethimnthedelerset member unscrews from the

USRS 657 calpR B R Y sRn BRI tind 104. Once
they theced hee filbnwnsarenisd tthen spsondhepunling clemeent 164 nmgblh 4y eove relative

® {RMBkEcIUMiBAGIenSH®a0D REd Whd Byrthoe Y [CRBANEL BY HBINE of the resilient
t hr ead d the seconqaﬁgyﬁlln el eme

t.72.
6106 hrquaus fac pe Pifcakeii Y ths infsial mess 108 to unsorew

6ot cheathr@idsadni el Seﬁbﬁ(lj otplirgdelementoll 041 the OfifgD BelHe Sement 102
en._the

In.thi wh spensi n i st 18 reaches the
bl 1 B RO o0, S0 B et 8 CRERET ma € 108, Thus,
substantiellyell obthe drivh forse tramsfercaiipl thadispdneimetist@i2 of thaeyringe.
inertial nass will

Similar alternative arrangements are also possible.
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rotate or spin as well as nove forwards towards the
di spensing piston 18. This rotation provides a

woab@ioseasl i nertia or momentum which isS nmore PCT/GB2003/005494

controll ed and sustains over a 10 | onger period of
time. In particular, it can beggnore effective in

provi di ng assured actuation of any trigger. In

E!tegpative enbodi nents, the inertial nmass and rel ease

By be integrated so as to thenselves formthe

retraction mechanism 1In particular, the rel ease
?E Anna&xmg vw%%o#@gm. rn1of a thread which joins

he firs coup to the second coupling
el ememhousing) adapsed! itorgeneives ajdyringe havieg 4@ disFhayge eozale, the housing
1\%‘1@1@111% E‘T&eﬂﬁélﬂ tﬁ%' Shi2Be Fnl %@@Q@ﬁdédhﬁosﬁ% Afwhit® the discharge

trave st ops, e I'ne tI al mass . ) conti nhues
negzleotrtensn drome theehusing ©sa spEgte m?émromrlgtwl@s Big fligeharge nozzle is

&ﬁﬁwmﬂ&vﬁhgﬁﬂﬁmﬂngﬁ@pnd coupling el ement 104 such that
its thread fo the rel ease nenber un

f
the FhACUAIGT [ EFIRS b ORF PLMSUE GBMPRACEY @R SYEEe one or more
forcds tthe s&Bantedthesypinge dromh atyeretradtOd poﬁﬁlon to titseextténded dposition and
| 104
Ahafttchd HBHE S shitf: BRE Girgl T Rl
eI enenteldB3e nagehanipa, ggtivatagewhen one et mase of ﬂbfy ané sampepents of the
§}£’1ﬁ1§5 ﬁﬁté bé&at ad%gnééﬁrfgQ{ne]&Qnorxmoﬁﬁﬂﬁ%ka§élﬁ0%ﬂsogdaﬁed to release

inertial mass 108 to unscrew fr
g esmﬁg%ir@@ dhe Bionsel dirdacierion iHiyreinereiie biesing means restores the

$yringé tS OMSO rdth@tedl poRtdn, 1B refasd |0!ﬁl«tﬁ5 styﬁnQ@&felﬂgOﬁélaydﬁB after such

qeﬁ,ygtlon o @l ?cloguen%gltef(l 3 V?.Fg %\%;Hertl alforce at 819bs’tant1ally its

magnitide imakdiately Ipelod it pecisaatiyatpors ttonlisshargh eing yoonteges. of the syringe

BB e S 8 H0%a0a 4™ New laims 1. A
i njection device conprising: a housing adapted to

yec e| XH nﬁe@d(fn' dlﬂ?ce %&’drﬂﬂlg%o 1290 NaH Gehi P Ael Riuatdd @omprises means for
housi ng 5 |n di ng r blaS|Egtthe S

n
{ovslopHe BRliYh ﬁ@gthggﬂﬂ ih DGRE UROR Ad- &%\ge?opmg means and
mawa Bea@(ﬁlﬁiﬁﬂﬁle fs&ﬂmﬂehﬁ e¢SdoRgpohients of e Beingel thus exerting the said
&?S|t|on M) g:grs%%@ ae nozzle is contained

G Hi Iﬂorf:ﬁ‘gv%ﬂ’s% aﬁlél H HHURCOT for exerti ng on one or
nor e conponents of the syringe one or nore forces
fhat ady Q&fo RicVdcb g th gmifntof’l rﬂlEﬁ%eetﬂstﬁﬁ&' Ber@&en the point at
to its exten p03|t|on an i schar ge t
vhichehe mﬁmtdﬁ@e gpingrigeans heaisgipont the gpupler i HeAmind; at which the
&ﬂ;@hﬁg RhRagr BN Dt AChbMALSHpIaR 6N ehd kyriMeisOfubstantially

ﬁ@ld conponents of the syrlnge have been advanced

FW or nore nom nal release positions, adapted to
release the syringe fromthe action of the actuator,

yher eyponelilts RVAR Dt TRARS restores the

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-
developing means and in turn 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 coupling



syringe to its retracted position, the rel ease of the
syringe being delayed after such 15 activation to

wablkbawseant i nued exertion of the dischargi ng fBCTA&B2003/005494
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substantially its rmagnitude i mediately prior to such
activation, to discharge any cpntents of the syringe
remai ni ng before the syringe is released. 2. An
injection devui ce according to claimil.in.which the. ..
ke bt the S 6 b s itefs 5 B g SGe iy mpapiables and
a couplrelegset ina¢hangsni getieatep ehebyone e motel afithd esaiell amiprgents of the
e r
SRAR JARE s dlaloca R Snd BPInbr o] 215eel iRl to reease the
syringsr Bomdihen eourdingn avhereippnr e rjasieg ceeanstestages the syringe to its
kRl RRIAY tHereRESOH LR GyHAE baing) dldyld WikE SudhM&tivation to allow
di st ance bgtmeen t he paqi.nt ag 25 Mhlig ggg ) )
ABY FIHeRtR OB ISP RgETERmAinige 4o Se dichargre bY Sippqumying afore the syringe
iheleasddnt at which the coupling bears upon the said
one or nore conponents of the syringe is substantially
invariable. 4. An injection device conprising: 30 a
Bousi Ag agkegiios ddavecer arweidngg 0 slaimngerheleinng & which the coupling is
' : athe housing including neans for
g@%@?ﬁ%ﬂfﬁggé@%%ﬁggbfron1an ext ended position in which
the discharge nozzle extends fromthe housing to a
bet I agliethiRPRh! ditel Accttiifd t4 hay brRCHALHENH 72 |if Wiich the motion-
ﬁgnHaLned wi thin LPe housi ng; neans for devel opi ng
YS DG ATAES 1S BUBTHSY IOt 's bor ne upon by the

noti on- 35 devel opi ng neans and in turn bears upon one

r nor,e conponent.s of the ringe t advance th .
3o 1 ng RERORERY e eriiy 1 Gy Besiins B By s biasing means
powmptisesra rasilentanethlsarhar ge its contents through the
di scharge nozzle, in which the distance between the
poi nt at which the notion-devel opi ng neans bears upon
Bhe cdupiniggfionndeyire gs691dingato iy cAreceding otdpim g woch the release
2Q0A4 061 64 ﬁctmm%%&?ﬂﬁ feacHing hepedeteR@ined PBsifidh Selative to the

ne.or nore conponents o e syringe is substantially
PAVEPE-abl e; and a rel ease mechanism activated when
one or nore of the said conmponents of the syringe

. 0 . i | . .
Ly

wher eapesiliently hasgd irelgasaurameber &ntreleasing e syyingeige to

its 5 a&ﬁ%ééi‘?ﬁe%%e??&ﬂ Hol@ifg tHe1Blch&l B88BePhnd he SYringe
bei ng delayed after such activation to allow any

cont e me@n%¥or drwrae eyt phibsirelgasedngabe; schar ged by
t he cowplhichgwhedh eemédtanBy i AgEvatéd; theehpasetlember Wleases the release

{ﬁ?ﬁ%ﬂ& Ctr I{aﬁ thggv %%ﬁggr?lgérdté%%ghﬂ?%o gﬁ'{eirpgﬁ‘l%ce %lf a4 lrgsﬁielnp bias and against
ithecrosiptarsesafithe damping means, to release the syringe.

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

11.  An injection 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.

13.  An injection device according to claim 12 in which the damping means is provided
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6. An injection device according to any one of clains
2-5 in which the notion- developing neans is a

woesidloseds el ement. 15 7. An injection device aCT@BL003Y05494

to any preceding claimin which the biasing neans
conprises a resilient nmenber. % An injection device
according to any preceding claimin which the rel ease
chanismis actjivated by the coupling reaching a
g ot

8%¥tFﬁ? S 95H8r el ative to the 20 housing. 9.
An injection device according to claim8 in which the

l e [ I i1ased
{Agl ea§g Lﬁg nﬁ&p d%Wcé rh%{;éefgglﬁnto th); %ﬁlﬂ dfeaallrﬁ/s bi 1@ ﬁ'l Wthh the trigger
memberyis fusyveplde &y it qwehn@freaszépmmﬂmt lamfdemomm of the release
fSMbaABRI fAEitITRBIRNbwWS IndvBRehEd RS Rl R RRIbet.N Whi Ch,

when the 'nechanismis activated, the trigger nenber

rel eases the rel ease menber and the rel ease nenber

IBJV eSAn Uilﬁj&tloﬁ hdevicef dacentisg @b dnlys preesdihg eMinbi@svideld the coupling

%'gs?%ﬁfs% gn% %/e?c%h(z Sfépr%gts%féld tﬂenre??ﬁng g}eg%%?sglg\% %dtélpted to disengage the
ﬁxst andiiengnd demknts o Sléase thisisyhnghe danpi ng neans
includes a fluid for danping the nmovenent of the

rel ease nmenber. 11. An injection device according t
19-ai nnoniesiiathdeice sscordingiongaim & dn which the q“uﬁtcple@@t comprises an

%ﬂaﬁ%&l%@iﬁgh ) &ﬁ&fllcﬁoré%ﬂrtﬁ% @scdna eflélgierﬁﬂﬁclﬂﬁelzscfeéﬂll@ﬁt arms that
in iC el eas er _i.ncl udes co
%agszxﬂle.aﬁlpgle% ﬁ dorecandile 6F ovsd deflcaign g 3}2@1?%%%08}#16 annular
Wwhig afl@alibow thengzadig] ¢lemertay nthed i@l vOR4hO &b 4lement within the bore.
PCT/ GB2003/ 005494 16 between the collar and the

housi ng. 14. An injection device according to any one

bt. cl Anngje@ididevicewkcatinghe claimdger whivhnber i s
mvea‘ﬁﬁa%el@?setrﬂgch%ﬂém fn@ﬂldéﬁr é}mr%rtpﬂ%efsk %v%&ﬂ& V\hffptﬁg %éupling and a

novenent a p03|t|on
wlqagpuanames Retiatedfbst e ipartiahgessirirlease the sygpge, such that when the

EdtipBak 'r%hé?&b%@ld%ﬁ@&ﬁt@ﬁrﬁﬂed Positivh ﬂﬂe&ffvgdb gk Ed)t%ir@ tHe inertial mass
and..seco

mhlch the cou rises fir

SR © it PrsD e E L ghonkteah oL Be EURlREy ey tg actuate the release
ohembag@gelehdecthe fyrigde. and second el enents to rel ease

the syringe. 10 16. An injection device according to

claim15 in which the first el ement conprises an )

hinul An inigrtioniddvies asgordingetatalaim bbmewhish thenaediat oyags is mounted on

ﬁﬂe%ghng RE| éédt%Salfo%vS 'rélbtﬁrét nﬁ'ﬁz@iﬁeﬁth@f theCRGARE i€ in the direction of
annul and are ca nward deflection to

Eppg@ﬁ@lg thq copphipg dugi 1aqharge of tiw syringe.

19.  Aninjection 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 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
coupling.
22.  Aninjection device according to any one of claims 17 to 21 in which the coupling

comprises first and second elements and the release member is moveable by the inertial
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wal | and allow the second el enent to nove relative to
the first elenment within the bore. 15 17. An injection

wdevispss@scording to claim 8, in which: the rebPeasB2003/005494

mechani smincludes an inertial nass noveable with the
coupling and a release nenberiactuated by the
inertial mass to rel ease the syringe, such that when
j ' j - position
B oL AnE FRE DR ofcRRd RRLRY BIOPELTLSSgRe
continues to nove irrespective of novenent of the
g9Upl iARGnjetRoRdedite Q&:bi%ﬁh%ﬁ& Bairh ©0 88 $hicHBRO8Icademember is integral
rel ease, the. syrin 18 in ecgﬁén devi ce accordnn

. . | g] ]
Pidthcthg; igerial jma hequigets be (fist andisecqnd elgmeriay seph that relative

irdecbontdfl the irketiA Sndse aad wcoupliag ketRratey@eEtt A sebéhd elements to
|nertp%& nmass in the direction of 25 novenent of the

g%ﬁﬁ? y&ﬁg?ng di scharge of the syringe. 19. An

i njection device according to claim18 in which the

hpertiral: 1Sy i

SR L, DU aR e L SO YRR oBond clemns
arearongdagwith ceptipithueads ang thraplepssanenabards proyided Withea corresponding
SRERAIAS TohMRt tHRET Ald sBBRI doRpRiEMeRtndse! ati ve movenent

of the inertial mass in the direction opposite to the
direction of novenent of the coupling during discharge

Dli. t hA;_lSiﬂ_jédﬁigﬁ_. de?ﬁlicehé\ibs‘[dﬁﬁ&lfbf ia8 m@&%&eh@@ﬁgmngfér@me to and/or
cl.al m. in .whic 1e sto S_PLovi n.t .
Sl ' Ui B Rson-hay i HERE B ey T clnge grgompanying

dfawghgsi ns 17 to 21 in which the coupling conprises
first and second el enments and the rel ease nenber is
noveabl e by the inertial W 2004/ 054645

PCT/ GB2003/ 005494 17 mass to disengage the first and
second el enents to release the syringe. 23. An

i njection device according to claim22 in which the
rel ease nmenber is integral wth the inertial mass and
connects the first and second el enments, such that
relative 5 novenent of the inertial mass and the
coupling separates the first and second el enents to
rel ease the syringe. 24. An injection device according
to claim23 in which the first and second el enents

are provided with coaxial threads and the rel ease
menber is provided with a corresponding 10 thread to
connect the first and second coupling el enents. 25. An
i njection device substantially as described herein
wth reference to and/or substantially as illustrated
infigs. 2-7 or figs. 8-10 of fig. 11 of the
acconmpanyi ng draw ngs. ’




