WO 03/ 092771 PCT/ GB03/01946 | NJECTI ON DEVI CE The present invention rel ates
to an injection device, in particular an injection device which, having
di spensed the contents of a syringe, automatically retracts the needl e of
the 5 syrin p.ces exist which are spring | oaded to
autonaticalﬁ?“?ﬁ%M?Eedle of a syringe fromthe device, gﬁéﬁen%%ﬂ%%e
contents of the syringe and then automatically retract the needle. WO

95/ 35126 describes such a device. As illjustrated in Figure 1 of the
acconpanyi ng draw ngs, the device includes a 10 housing 2 in which a
syringe 4 is contained. The housiRgrdTidi¢be¥¢Sean opening 6 through which
the needle 8 of the syringe 4 may extend. A refraction spring. 10 bi ases
the syringe 4 away fromthe opening 6. The device also includes a drive
el ement 12 which is biassed by & spring 14 to drive a.coupling .16 to nove
the di spensing pi stE@reent dventinn welafes inpm mjectjoq deyige n T%PIP@*?‘EQE é“i%ﬁl% dRHem 20

rel eases the 4 SV i J ed
forwards and ?ﬁgﬁﬁg@éggﬁ @Bﬁhig@%ngi@fg%ﬂ% héeﬁgdtl)ﬂphgﬁ?l'ﬁ'gfe écgés%%ﬁseee%%g ﬁ\éy, t he

di spensi ng 5pi skigge. 18 i s noved so as to expel the contents of the syringe 4.
The device is designed to include a delatch mechanism_1In particular, at

the point at whi cHPavies eist ey angspring laaged to gxtepdayiermatically Bagesde dBe bore in
the syringe 4, L hes - ' ShRfchifdeita
collar 24 w tﬁéﬁ%ﬁﬁgﬁé}nﬁg%&sﬁ@%e%c%)%%g?gf;t%?gglg%g%ofntﬁﬁ%ﬁd%i ve 28 eCI enment

12. The arns @2neddit. CROPLIER6lEstrives fldkadease Wi thin a central passage of
the drive elenent 12. As a result, by virtue of the bias of spring 10, the
coupl i ng 16 noves AsiHustgied imBiguvelaf the asprampenyipg drayags.the deyicedngludegd ven

away fromgt.he_ openin ‘and the needle .8.4 r it hin. i ng
oG her " 20 pRER2 0 Beh Syl 4E ey ThEnhiBhE A5hA Sl eh Bk 0000 T
For 25 i nst angEich EEnfedt HIEhdHBingt 4 &lap sLEnd NEreRBRIAIsPEY 10 Blasshiihe Ryrirgke 4t he

point. at which the "dispensing piston reaches the end of the bore in the

syringe, a poFraydivnothe ppraingduplhenigvice dan iapindesacinye glement 12y¥ueh is higpsAgy h as
the retraction spri etracts. t need| f the spring. .actl ge, al

of these pr opao?ggg '1@8}41-3/; azfoﬂﬁ]é’ﬁlqgrtﬁ PRE t?le gﬁgents%g ggé)t“g%l?fikjh% 5 t%l%zr ances
of the vari ouge BRI RGELAAEE SIRMASR S Rive lE1ASIDAIEH Bt Hewage £ idtast30

di rensions of all manufacture conponents vary around a mean), it cannot be
assur ed t Hat moved forwards and the needle 8 projects through the opening 6. Subsequently, the

dispensing piston 18 is moved so as to expel the contents of the syringe 4. The device is
designed to include a delatch mechanism. In particular, at the point at ﬁhich‘ the dispensing
piston 18 reaches the end of the bore in the syringe 4, arms 22 at the end of the cou;ﬁiing
16 are deflected by a collar 24 within the housing 2 so as to disengage from the drive
20 . element 12. The arms 22 and coupling 16 may then move within a central passage of the
drive element 12. As aresult, by virtue of the bias of spring 10, the coupling 16 moves
inside the drive element 12, the syringe 4 1s driven away from the opening 6 and the needle
8 is retracted within the opening 6.
Other similar delatch or retract a;'fangements have also been proposed. For
25 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 rétract@on spring retracts the needle of the spring.
In practice, all of these proposals suffer a problem that, due to a stack up of
tolerances of the various manufactured-components of the assembled device (the

30 dimensions of afl manufacture components vary around a meamn), it cannot be assured that



WO 03/092771 PCT/ GB03/01946 2 the delatch mechanismw || enable ,
retraction of the syringe and needle at precisely the nonment at which the
di spensi ng piston reaches the end of the bore. In practice, either the
mechani sm d before the di spensing piston reaches t he
bore, such ﬁkﬁ%ﬁ&?ﬁe syringe is not enptied, or the pistd% r%%%ﬂgggthe end
of the bore before the nmechanism 5 has noved sufficiently far to delatch
Al t hough this probl em has been recognisgﬂ before, for instance in US

6, 159, 181, the proposed sol ution has been to provide a user actuated
retraction c Lsm rat her N..an 3 I G . LSnd ' ed to
be undesirab F@erﬁ@@%" egﬁa%sgljl ‘é’?:lr%g?lgf %%%%Q@d&ﬁ Syﬁ%ear?tg?%%l% %tP(p‘:)ér%%?/jlyggEr an

i nj ection devinementtit dhichhe diSheheh@pisioe kasclss izl dd aftle bbrel Gvpractie, dthertas to
be useful as 'a single use device) and which overcones or at |east reduces

the probl ens meehnisty dsintehsnbaioreip dgreotinemistorsarheptineod ofihe bareushihat ng t o
fi t f.th t,i t] L i i inj :
Gevi co. i ot udigrinat ot BN, pPE HleReab AR e &8 oD HAAERE the el

extendi ng fg oRas3Roved BekisTeAlPRLIo Riabedl e- communi cating with the bore
t hrough the end surface and a dispensing piston novable in said bore

towards said end sbitticug thioprablemthes bgepatcogtieeddaiore Mrdngnce e syri nge

t hrough the n _ housi n Vi n_.openi.ng_ at JL.hrough which
the needl e ma@ggxﬁg’&g?’ el?‘”@%?*?%ﬂ%‘%@%ﬁ@?“ﬁ% mﬁ‘fisgél‘lseﬁﬁ {Jﬁtg& %}%‘?dr%e and
needl e i nwar diciahiskhiSiheRASid Eitondxtid bhd CTIRS RIEBRIdePAa BE ndSi@ldls sai d one
end so as to nove the needle of the syringe out of the opening and to nove

"~ the di spensing pi sk sranobjectnd thegyresenevantomiodgovidreandnigcien dexice Whichpechani sm
. operable tg release the syringe such that t need| ves.in y of the
Housi ng: abr TR RS SRS RSB BRI RS Y8 ST e PP e

overcomes or at least reduces the problems identified above.



di spensi ng piston of the syringe so as to transfer novenent of said drive
el emrent to the dispensing piston; wherein the drive coupling is
conpressible in length such that, after the drive elenent has noved the

di spensi ng miGwBemro the end surface, the drive couplingpgriedasalidsyg reduces
in length and transfers sufficient force to maintain the needle inits

ext ended position whilst the dispensing piston is maintained at the end
surface until said nmechanismrel eases thg syringe. -3a- According to a
second aspect of the present invention there is also provided a drive
coupling for use in an injection device, the drive coupling having: 5 a

| ength for extending fromthe drive elenent to the di spensing piston of the
syringe so as to transfer novenment of the drive elenent to the dispensing
pi ston; wherein the drive coupling is conpressible in length, preferably
whi | st over coni ngeddigingitasa fiedt ddpect eSithd pRisehEMehtiors WidretiBairoviadd eh t he
drive el enment has npved the dispensing piston to the end surface, the
drive coupl NE§YR deics NGlUfBFuces in Iength whilst the dispensing 10 piston
is maintained at the end surface until the nmechani smrel eases the syringe.
Thus, since the alhowsingdopéontgining alsiEinge hgvingrebone extendingifromengt h whi | st

mai ntai ning the needle in its extended iLipn, it 1S i desi gn
Uhe | nj ect 1M Sutaceea isedin fotaPEniaerEna e fbts trghgh BEF S sirhce 12

di spensi ng 434 kpRASingSASeRGNbYSble Mt sSidHore eowardd ¢id ¥ndspefabeso ahe
-contents of the syringe.” Since the mechanismis ngw 15 triggered at sone

uncritical tosxpel thie contentsiof she syraingeiirengl the needlesthe hppsi Vigg an

expel | ed, tagl ek e [ .longer a problem

Pr ef er abl y,OHeﬁ‘é‘?g%trﬁegL%%% 0%-@%%%%?@%@?%’5@?@@ in length whil st
providing a resi@tdsﬂﬁmmaﬁbbﬁfo@iﬁmdsyﬁﬂmﬂdneedlenmvmnﬂ' yofthei I 1 be
appreciated that the length of the drive, coupling here is the effective 20
length, i e hawsI&ngt h measured fromthe drive elenent to the dispensing
piston, such thafg,,@ ﬂ[c—ﬂit'lgo%blé F&F’wﬂ:ﬁ%ﬁ{& oh&¥RATbe tomhévd tigidedle
gradual |y decreases and the drive elenent noves relatively towards the

di spensi ng gfithe syringooypt ofihecopening and be mave the dispensing pisteof ¥ef £ i ci ent
to provide conponent si%i ch are relatively novable in any way which all ows
the drive SSPBEBHWR & *the di spensing piston. Indeed, the drive

coupling can be 5 mechanism operable to release the syringe such that the needle

moves inwardly of the housing;

a drive coupling for extending from said drive element to the
dispensing piston of the syringe so as to transfer movement of said drive
element to the dispensing piston; wherein

the drive coupling is compressible in length such that, after the drive

_element has moved the dispensing piston to the end surface, the drive

“coupling gradually reduces in length and transfers sufficient force to maintain
the needle in its extended position whilst the dispensing piston is maintained |
at the end surface until said mechanism releases the syringe.



25 provided by a component which is novable in any way relative to the
drive element which allows drive to and rel ative novenent to the

di spensi ng piston. Preferably, the mecrEni smi s oper abl e when the drive
el ement reaches a. predeterm ned position in said housing and the drive
coupling gradually reduces in length such that, after the dispensing

pi ston reaches the end. f | ' S ve in
said housing to sgiCEP’ ’rnégé;etel %%%nn%%%g@séftt%ﬁgH%s%@%%r@@@%é’&&ﬁ%@@%@ 61546
-4 The drive eiivenmuplimpfpr osminianisjettonmiaiceo therdrive seupling ravingi ne as t he
drive coupling continues to reduce in |ength such that, even though the -
di spensi ng i st on hksgthrfeaxtmading ermahel dofe ¢lesent tocthe ispasing piston af te smidge
surface, the drive element can gssuyedly nopve tQ the necessary .position
to. trigger tﬁ%asrtewerr%%‘f?%iﬂs‘%fhel "P§}éﬂ9%tf’$h PERERIPtoR ah§¥ sure that
the drive el ement [ B & bl oA, TofFerbibly QBAL RerobigTRSRBLT SM
before the di spens@%gﬂggﬁugn eg?:ﬂ%%g&%e en%&’rfearceyof the syri r%ge. I t

wi | | be appr eof tht eddilichihemea)suctathyt, hiterphedrive ekeneacha moyad theidisppasntg padar

the collapsing structures of EP-A-0 516:473, the drive coupling of the
present inventd féﬁelﬁb%@f‘c%ﬁ%edE‘BPP%EEgEﬁ?@‘!@ﬁt’%ﬂ?&?ﬁd%f?%@%@ﬁ@@geqsﬁg | engt h’
gradual ly.qd n - lk.ﬁ'ﬁ ; g:]ﬁg: J¢3 Qi | | to reduce
in length 1golr aglggﬂl’l%/ﬁ]%en agt@?%ﬂhe FS'E;)’E‘@F%"% st O#T%%éé?gggtyﬁggéend

surface. Furt her nOTieus, shidelthd drive kbwfliag igabld fogratualisereduwe pd lengthsthilst t r ansfers
sufficient force 'to maintain _the needle.n.its extended tohgi,t,i on ﬁnd,
preferably, oWeintinns thsacedleis itsextepded pogitipn,dtis Bessibly tp Jgst gHpqugadeviggto
. sone point up Lnel udi t- e |3 ' ' 15

abut s the. endotyfRE B atehilloi a2l bl ARERS, Rkl e

| nst ant aneousfabd\ G fullfexpeilddl the!eiietsdf thd\Sringd. I Bidtd 16 nfeplidnivgh RMdwdo not
resist its bias. In-particular, once the coll apsi n% coupling of EP-A-0 516

« 473 start 95t otriggeted &t some uperifichl point oftime afenthe eagiantsyof ity syrings hevahess t o t he

retract sprin .. hence, 1s alnost instantaneously co p

Furt hor mor ¢, PRATA (GG 4 ot i R FernP e R G et PRl BB s ¢ ne
end 20 surf acgivelcB@pitpliy Sapabie Bﬁﬁauﬂg#udéﬂ%ﬁﬁwﬁmﬁdvm siB@wegonetd ur t her
and, hence, collapsing of  the drive coupling cannot be initiated. However,

with the presemtcomethencsiiont nender.af ter the di spensing piston abuts the end
' Surv face, the dri VeIt %lle gt?a%&:re%%?ed%l?artlsﬂqur?gtﬁ gf tgg ngevgghll)hsi{g htepeeis the effective

20 length, ie the length measured from the drive element to the dispensing piston, such that,

according to the present invention, the length gradually decreases and the drive element
moves relatively towards the dispensing piston. To produce this reduction 111 length, it is
sufficient to provide components which are relatively movable in anj way which allows the

| drive element to move towards the dispensing piston. Indeed, the drive coupling can be

25 provided by a component which is movable in any way relative to the drive element which
 allows drive to and relative movement lto the dispensing piston.
Preferably, the mechanism is operable when the drive element reaches a.

predetermined position in said housing and the drive coupling gradually reduces in length
such that, after the dispensing piston feaches the end surface, the drive element continues

30 tomovein said.housing to said predetermined position.



di spensing piston is maintained at the end surface. One enbodi nent of the
present invention could be considered as a danped col | apse of the drive 25
coupling such that the force and notion of the drive el enent maintain the
syringe andwig@dbse7i N position, even after the dispensingpprgiefloglut s the
end surface, until the drive elenent reaches the predeterm ned position.
Dependi ng on the exact nature of the arrangenent, the drive coupling may
only start to collapse when the di spensing piston reaches the end surface
or it may start to 30 collapse at sone predeterm ned point just before the
piston reaches thergng;\eWlehitfitmay¥anfldl8 2:6¢d ol bpeBEBH QIR Es the &ri®ef ore i t-
starts to collapse, it is preferably rigid. A releasable |atch may be

provi ded to ' peoupliencontinyescolddagrsie lazth such daf, oeendewsh ihedisnensing piplen 83si ve

| t and di i i st h ti det er ni ned i {.j ons.
Pr ovi ded t hat “PHER 6 DABERT FeNebLid BB G od SEFeRAbe TR PO o) BREREY causes
the 5 di spensifge Bitﬁilﬁée&eéfs%?%fﬁﬁéén %hﬁgé\e?ﬂie%}h& dchidien S¥hd peRlysuffdat ent | y

quickly, it is possi rive coupling to reduce in length
gradual | y tshr ensgledht thehirive eleinest dupenaitréash tmpdsitibrefor gniggdering thovesrkanisnbf t he
drive el enent, However, since the controlledq col]apsing of the drive
coupling is oh?f?eﬁbiﬁ?%ﬂﬂgﬁs@ﬂée”%irﬁﬁ?“ﬂﬁ %805%%8@%%9 pi st'on reachi ng

the end surface, 1#&,ﬂjﬁe;ﬁ,@ﬁéc&g%%r%uégﬁ%r?/ftchﬁreﬂ&%lsvlﬁe&ﬁﬁi%éﬂﬂpéxﬁ&ﬁéﬂ%ﬁe of

constant |l ength berore t eferably, the drive coupling does
not reduce i ncdbiapsirgsttsturds of BB-AH) SPEAE, iy dvive taupling efthe peastrd dnvenipesdoes on  at

| east proximate the end surface, The drjve coupli I ncl ud hatber
defined bet wel cpliapse ingfaviancousdy but re@ices injensih %&Fﬁﬁ?e%dl’ E'F 1?*1%@’ %iﬂii’s‘ﬁ“%m |
bei ng novabl e sal d.drive ﬂ%@ | hel QPgEaR e to
nove the ?’:bs p‘énéllu?r%&’ prs .68#3 regifl\%qg e%@ﬁ%@g@%&%@eﬁfﬁg i%%nf I O\A/g%I-e
mat eri al, preémrsalios. Foarerhbe, whnsteelapsing, thdirbvewayplingrstill arafisfennsofifieienirforce
element and the first wall is transmtted through flowable nat,erij?a'j% in the
chanber t o t hetogeainspigl thaneedla ity edendrd pesttiangd.praershly. Bxpronsetle bt okt bl eed

orifice, materjal. rr?a/ radual L.y bl eed fromthe chanber such that; in a
preferred enb’ﬁhf“?jﬁgﬂ ,m%n, e first and second walls nove gradually towards one

another and 20 t g chaREH Bt Bfnelpbiit dp id/@dﬁﬂilkmiﬂglﬁati a% whittl ke dispensing piston

15 abuts the end surface, previous collapsing couplings collapse instantaneously under the

influence of the retraction spring and do not resist its bias. In particular, once the
collapsing coupling of EP-A-0 516 473 starts to reduce in length, it offers virtually 10
resistance to the retract spring and, hence, is almost instantaneously collapsed.
* Furthermore, in previous arrangements, once the dispensing piston abuts the end
20 - surface, the drive element and drive coupling can move no further and, hence, cbllapsing of
the drive coupﬁng cannot be initiated. However, with the présent invention, even after the
dispensing piston abuts the end surface, the drive element can continue to move whilst the
dispensing piston is maintained at the end surface.
One embodimenf of the present invention could be considered as a damped collapse of the drive
25  coupling such that the force and motion of the drifre element maintain the syringe and
needle in position, even after the dispensing pistoﬁ abuts the end .sfuxface, until the drive
element reaches the fredetermined positio;l.
- Depending on the exact nature of the arrangement, the drive coupling may only
start to collapse when the dispensing piston reaches the end surface or it may start to

30 collapse at some predetermined point just before the piston reaches the end surface.

-



The flowable material nerely has to provide the property of resisting flow
through a restriction and need not be a true fluid but could be a Bi ngham
plastic for exanple. In a preferred enbodinment, the material is preferably
a fluid su %%s%'}iQUid or gas. A bleed orifice could be included in the
first wall S8%%*d enable fluid to bleed from 25 the fEGHERSEHer when
the drive el enment noves the first wall and conpresses the drive coupling
and fluid chanber. The di nensions of any. bleed orifice are chosen such that
pressure of the fluid in the fluid chamber is maintained sufficient to

f t he di I. i st to.th f i ..
AL T I NS A SR, il S A
body for mounibng: Qf biigss ¥f 18 98veSQupB vl RANEPe1BRS: bhPRsfehaifchikigh at i ve

to the bore and the"needle, the nmain body having a bounding or ‘peripheral
wal | def i ni ngreadth redpectiya pecdpizssiagipoaitiohs.n whi ch the first and second walls

are both novable, the fluid chanber. bei ng defj ned t he peri pheral wall
and the first 5 AseMdeddbsidbsrpise .lcﬁeﬁtl‘?‘f’ﬁ%%a’ﬂé@?m’&s‘g%’ﬁé{é&&ﬁ u%F nt noves

towards the fgrshend ' Fﬁﬁﬁ 206 Pu&divM i n

t he eIonga?e %%%%%ge,m?ﬁg}$$%P§e%ﬁ%%§é?ﬂ%§'ng 32??%%%*@? ﬁﬁe gpace bet ween
them A bl eedhedife ceplirgyto beiutoinlagtiagradually thebmighouriiresaititeoipgratiomand dhe
position along the 10 peripheral wall_such that it is_only exposed to the
Flui d chanber<atfreBoyorEnEeic Amidiomenh JLeToh HEs e Rtahen TUBPYBR Auci nal
position. In ' N, 'Hﬂﬁi he - . . , } ned

| ongi t udi nal %%lgi%ct’l on,gl t eéefl‘ltugﬁﬁdﬁ@%g %n\r,\@rdéen%%%gaﬁc; pl%%ﬁé%gﬁﬁgﬁﬂne and
the effecti veulfenrgihs péfetdbi thiatitheairive uplpling rentis ©f b@istabEldngtk befbielaner , once
the second wall reaches-the predeterm ned |ongitudinal 15 position, fluid
bl eeds t hiBughus.eclrablyqthe driys capking dosgrot regucs Blepeth watl PEIFEIEMIYR and
second wal | s ff.acti , | j.ve coupling gradually
reduces so ash%FgeaE%glg&Péﬁ%gﬁgﬁéﬁ%&%eceﬁlee%%ﬁsen éetri ggers the delatch and

retract nmechani smThklrneheithindRapREhecs aftbet dbfihed hbwednefiretihd bsdweht i on can
be applied to injection devices which house conventional syringes or which
house ot her rra)ggve@r wdvabdgiwalis the pﬁmj aall being movable by said drive element and said second

wall being operable to move the dispensing piston, and a bleed orifice for bleeding

15 flowable material, preferably from the chamber.
In tﬁis way, drive from the drive element and the first wall is transmitted throﬁgh
flowable material in the chamber to the second wall and the dispensing piston. Bj _meaﬁs
of the bleed orifice, material may gradually bleed from the chamber such that, in a
preferred embodiment, the first and second walls move gradually towards one another and
20 - the leﬁgth of the drive coupling is reduced. - |
The flowable material mereiy has to provide the property of resisting flow through
a resfriction and need not be a true fluid but could be a Bingham plastic for example. Ina -
preferred embodiment, the material is preferably a fluid such as a liquid or gas.
A bleed orifice could be included in the first wall so as to enable flnid to bleed from
25 the fluid chamber when the drive element moves tﬁe first wall and compresses the drive
. coupling and fluid chamber.
The dimensions of any bleed orifice are chosen such that pressure of the fluid in the-

fluid chamber is maintained sufficient to force the dispensing piston to the end surface of the
syringe. ' |



20 of a standard design. However, it is also possible to formthe drive
coupling in the syringe itself. The first and second walls may be novabl e
in the bore of the syringe such that the fluid chanber is defined by the
bore and t fi and second walls. In this way, the nunber of conmponent
parts may E@OP&@%%Qd_ 25 The second wal | may form an int dGrEROYEPHE of the
di spensing piston or may drive the dispensing piston through a spacer or
the Iike. As described above, a bleed orifice could be formed in the first
wall so as to enable fluid to bleed fromthe fluid chanber. However,

preferably, the blge ifice. is formed.at a.predeterm ned | gngitudinal
posi tion al ong the IB%F‘%E%H’(T © B %’%@H&ﬁ ﬁ%@hggyﬁrwm%geﬂ%ﬁbwgegﬁce
the second wakd oRaASESosiiMR REEALELRE I tHEGork DIt HEHANAtheROF bddRaviih

03/ 092771 PCT/ GB03/01946 -7 In this way, as described above, the fluid

chanber renmni heundingeo psiphatal well defmingranielongath passagsovithivethich the dicth evd seend
predet erm ned | gongit udi nal posifi. sych that the effective, |enqgt f the
B e coupt nyls e bethvauuiie il opmatir bl Sosppdi b Rl BRctie vy

pi ston reachgs G BRfssurface. 5 The bleed orifice may be circul ar.

Alternatively, 1t may have a cross-section which is elongate and/or there
may be an array of nihieedymsitid divs elembsmaivagtomardztasfisterdchuth the first ame such

that as a second || nmoves towards the end surface, fluid hle ster
rom tho §1 uroRdaRisre mored G 1 clonsaly bistes haui ghaibet hries el Bt
that, once thg.di,sRe0s/.09mRi,Ston 10 reaches -the end surface, the second
wal | exposes aegt i gli%dgnt area of the bleed orifice(s) to allowfluid to

bl eed fromthe fl uhdleetarifier mayt befomaddat apedaaniiadddongitudinkipositibrealomgsihki ent
menber to retract the syringe.and needle. Herein disclosed is 'acﬂ'ﬁiéﬁ]j ection

devi ce i nclOudPPherabwall Fish SR 1ot BPRTeA P the i SHgRDw BRe We PRl body
a9, 3 Do oA LA B sbeace, 2 need! e Comu atl g
bore towards sai d Janhis suy,fumeibths secand wall ex@el theesdernhiaat bngfudinabpasitionnge
through the nt?lg %i'_llu('3 chtaIx]'L%erhrgrlilgiinQ gf cggs\qz;nr‘g %01%216 ?\gg trllnieré eggve ?er}lgtheor%ghe drive coupling
does not reduce. However, once the second ﬁrall reaches the predetermined longitudinal
15 position, fluid bleeds through the bleed orifice so that the length between the first and
second walls and the effective length of the drive coupling gradually reduces so as to
ensure that the drive element triggers the delatch and retract mechanism.
It should be appreciated that the present invention can be applied to injection
devices Whiéh house conventional syringes or which house other mass produced cartridges
20 of a standard design. HoWever, it is also possible to form the drive coupling in the syringe
itself, | |
The first and second walls may be movable in the bore of the syringe such that the
fluid chamber is defined by the bore and the first and secon;l walls.
In this way, the number of component parts may be rcdﬁced.
25 | The sev;ond wall may form an integral part of the dispensing piston or may drive the
dispensing piston through a spacer or the like. |
As described above, a bleed orifice could be formed in the first wall 50 as to
enable fluid to bleed from the fluid chamber. However, preferably, the bleed orifice is
formed at a predetermined longitudinal position along the bore and is only opened to the

30 fluid chamber once the second wall passes the predetermined longimdinai position.



t hrough which the needle may extend; 20 a resilient nenber for biasing the
syringe and needle inwardly of the housing; a drive elenent novable
towards said one end so as to nove the needle of the syringe out of the
openi ng, prebasashn against the bias of the resilient nmenfkefep@nbdgo nove

t he di spensing piston of the syringe towards the end surface; wherein the
syringe further includes: 25 - a secondary piston novable in said bore, the
di spensi ng piston and the secondary piston defining a fluid filled chanber
t her ebetween; and a bleed orifice communicating with said bore; wherein the
bleed orifice is pashitwaped dabrifeddibsted Medluid HanbeGeRRfs sEEAER WRsd difl -

di spensing piston is of 'such a length that the di spensing piston exposes
the bl eed or i fhieserond wall ecafhes itht prdeBBNDOd PRgiRER BBHBOLEH that the efidctive d '

chanber as th | Spensi.n i Sto aches the. end surface and |loss of fluid
From the - f1 UFBE ALITaaRver ke Talsiacpor gt o heoR AE )P PrPane BFtophe
bi as of the rgaifet ARlendiFRes.. Since the point of retraction is only
dependent on the position af the bleed orifice and the length of the

di spensi ng5pi st on, Thefbdeed orifiey may bet aicelan ndkenaivelycit inap htvtes qratstsectioh vuch

retracti on are yeduced such th t.he syrj can be suredly.retracted at
the point at W‘?{OEEFte priborthie way be aﬁquﬂegcf efending OpAds PSP ¢ he

drive. coupl i ngfRYs: Rodfi 4R rhdvieS fowARR el G5 cCMEAY]eBE: fsterdfdny ©n
frictional :sur aces,u ]?E%H%r%i ve _Pri ctniflonal surface lgei né’ rmval?l e byet he drive
el enent and théfvidrchiameberf ri cti onal surface being operable to nove the

di spensi ng piston _such that, when 10 the di spensing piston reaches the end
surface, the fi rstThFPpé??séFﬂé(lbe%?‘?g&é@@Fﬁ‘iﬁ’ng}éﬁ%qﬂbe‘g%ns‘%%@éﬁ‘?ﬂ
frictional Squ E&'ﬁ‘nf. i , i & 'i‘ﬁﬂb&@ Yori ggs in
| engt h onég t he %sletg%gnsrnaééjf)l%eg,f}%ﬁ&?égcﬁ%%% e en%ﬁglttjérgfpace. T{iueng%?é\;e

el ement cont iatideSluidtodildyiom the flaid dhambdiet glfate/mpropeiafalio allpvthevesilient of t he
- frictional resistance such that the frictional surfaces slip, the drive 15
coupl i ng r eduesber tp retpgithe syriegeand ngrdis e el enent reaches the required
position to trigger the return nechanism The drive fri.ctional surface ray

be rotatable about an axis generally perpendicular
Herein disclosed is an injection device including:

15 a housing containin% a syringe with a syringe Eody hévin;g a bore extending from an
end surface, a needle communicating with the bore through the end surface and a
dispensing piston movable in said bore towards said end surface so as to expel the

" - contents of the syringe through the needle, the housing having an opening at one end
through which the needle may extend;
20 - a resilient membelj for biasing the syringe and needle inwardiy of the housing;

- a drive element movable towards said one end 5o as to move the needle of the
syringe out of the opening, preferably against the bias of the resilient member, and to move
the dispensing piston of the syringe towards the end surface; wherein

the syringe further inciudes: o '
25 " asecondary piston movable in said bore, the dispensing piston and the secondary
piston defining a fluid filled chamber therebetweeﬁ; and |
- a bleed orifice communicating w1th said bore; wherein
the bleed orifice is positioned at a distance from the end surface and the dispensing
piston is of such a length that the dispensing piston exposes the bleed orifice to the ﬂui&



to the surface and be noved by the drive elenent at a position offset from
the axis. Simlarly, the driven frictional surface nmay be rotatabl e about
an axis generally 20 parallel to the surface and nay be operable to nove

t he dispensiQﬁ)Bis;on froma position offset fromthe axis. In other
words, driv@%8"8Y fromthe rotational frictional surfacd@THEBWRI neans
of a crank nechani sm such that, when the surfaces slip and rotate, the

connection points to the drive elenent and the dispensing piston nove
cl oser together. 25 The drive coupling Ty include a rack and a pinion gear

wherein one of..t rack .and the pi.nion gear is,nmoyvable.b e .driv
el'orent and ¢ ARE4STREPSGp Ferp RO HiTbr RO e SROTRE BRcrsr %6 3o e ¢ ne
di spensi ng pi gki@Rnhanhtr bildws fé@aeﬁo@sfth@ﬁeaérelbﬁﬁﬁie%@%tbiﬁwEﬁe&esmeﬁpﬁg@s&:sl on
force on the drive coupling, the rack will tend to rotate the pinion gear.

WD 03/ 092771 PCT/ GROGY/iBdSuldt of ré@radiien ipomly depegédeant omthy positdnicfsheblead arificon
brake to prevent rotatign and allow the drive _elenent to _.noye th

di spensi ng pi 8t ‘?1GW$E HP {hR dispFspg RLYaTy PE‘P%?’['_"F-EQA?,IH@QS _f&eé’m_é%ﬁg‘e pglﬂf‘?face, t he
friction brsakgugldoR SretBfhckbSuch BRYIH singh s G dséﬁﬁediffeaiaétéwaﬂt@e PR UERRich

Alternatively, the pinion gear can drive a flywheel such that when the
di spensi ng 5 thestments isddhedispeheedend surface, the pinion gear is turned

against the inertial resistance of the fl, ee|, Thus,-.once again, the
length of the drivetsTisFY e fdveoypimgdmay cikﬁ}ﬁﬁvﬁ B\ ,a%Fg%ﬁgH’%

i njection devje ' ihs BERSH: ' ' i pge as
a whol e and p&g)Ig‘lgtﬁ Iﬁ%ﬁfo%ﬂ%ghﬁﬁécg%ﬁhg outfgf}%oéﬂ1 oﬁ@ﬁbeﬁe?lrﬁr %ﬁﬁ’lg#}gﬁﬁ‘@g%ﬁﬁé‘% a%g

Thi s wor ks wethk dfiosn ffittienaheefitasingupeablehembecthe gispasing @iston siiétethbl, wheh f or
injection is 10. relatively high and the force required to jnsert the

needl e i s Ye| e dispenying gistoniieicbiashe engrarace, thy St fyctiony] surfape FURseietiye tp he
i nserting t'hese@n?xﬁcﬁ'igﬁongr&}%c%s a possibility that sonme fluid will be
e be

di spensed fromthe nee ore it is correctly inserted bel ow the skin.
Hence, pref.erabl y,THukign thi§ €8¢, iteedrile ¢bwing wiilly hatucdsrit leughonesthe digpageiapnt f or
transferring drive directly fromthe drive coupling to the syringe body

such that noviEfenieaches thefend gerfase. Vee dive ploment oRtntss tsyply pRecdnticdiises no
o v o il i R BT I PSSRt B

15 coupling reduces in length and the drive element reaches the required position to trigger the
return mechanism.‘ , )

The drive frictional surface may be rotatable about an axis generally perpendicular
to the surface and be moved by the drive element at a position offset from the axis.

Similarly, the driven frictional surface may be rotatable about an axis generally

.20 parallel to the surface and may be operable to move the dispensing piston from a position

offset from the axis. ' 7

In other words, drive {o or from the rotational frictional surface may be by means
of a crank mechanism such that; when the surfaces slip and rotate, the connection points to
the drive element and the dispensing piston move closer together.

25 The drive coupling may include a rack and a pinion gear wherein one of the rack
and the pinion gear is movable by the drive element and the other of the rack and the
pinion is operable to mové the dispensing piston.

In this way, as the drive element exerts a compression force on the drive coupling,

the rack will tend to rotate the pinion gear.



extends out of the opening such that novenent of the drive el enent towards
said one end causes relative novenent of the dispensing piston in the
syringe body. Further, disclosed is an injection device including: a

housi ng for wem®i’i Ng a syringe having a bore extendi ng ipgr:paybiofge body
from an end surface, a needle comunicating with the bore through the end
surface and a dispensing piston novable in said bore towards said end
surface so as to expel the contents of ghe syringe through the needle, the
housi ng havi ng an opening at one end 25 t hrough whi ch the needl e may
extend; a drive el ARRhicARLAE thAWROBicEeH a6 pRRENITRaAsh 4d allBW Enddife -
needl e of the syringe out of the opening and to nove the dispensing piston
of the syri ngelem@wetpatmvt:rﬂeathspdﬂsummﬂarcewhanﬂhmd@mmsmmtm@%@ﬁﬁ@hdl ng

fromsaid dri eele t he di 0 the nge so a
to tr:tnlsfer Im%\?@?% t:lg%p@ﬂ Izgcgtgﬁbﬁ?g@%f ﬁéﬁrﬁasgﬁilstgn SandSV\nD
03/092771 PCT/ GBO3AF&%&@W1 t&% éﬁ{g &m&ﬁemwh%@m&@w Weendhd aagpe%ﬁgct ly

fromthe drive coupling to yringe body Such that novenent of

drive el emeit pisonaeathessthe endonefaentie pmm txmzéc’eetgamet thcruwﬂmbmlstmicetﬁ@le
dispensing piston in_the syringe ere| enen rel easabl e once
t he needl e of %ﬁ’ﬁ’é‘e%lyffpﬁﬁéné&gélﬁd@ i,\?lg VGSO ‘écﬁ h that novenent
of the drive el emegt of VRS ﬂ &a&w&m@é@&m& SR 5pde the
di spensi ng :pi st on A{%n the syrloﬁégg gym?é%h?s ensures that ﬁ%nﬁ{eﬁg\grl ve, el enent

correctly posibvoths sprireesy & whgle aml pdsmtidmﬂ:hmmdle&utspiemif thednjectidnrdenice hmlsmg
housi ng before the dispensing piston is noved to E‘agse t he, contents of

the syringe. 1o pogsaydlioying prsdlesyvaee Fbt‘}r?a@%l\’}'F’%Bml i for ipjgetfon;ig
menber forygbi %ﬁﬁb&ggﬁ\%ﬁ:ﬁﬂe’ fg%g Fe@ﬂﬂt?d 065815nd L0EE r\élaﬂ(r?lgf }flﬁrvé hau\edvRe whEke

drive el enent the syringe out openi ng

agai nst the. bthax%wﬁloid'tﬁﬂcﬁﬁyimwhﬂg&hmﬁeﬂefﬁx&éWMSﬁbﬂhhﬁamlﬂugiwﬂldieudes

+a rel ease portlon which interacts with the engagenent to release drive to

the syringe. dispepsed; ﬁmthqa»yedl@b@fa@émwrmﬁym cloxs®e skp- virtue of the

relative pos' tion I%nc% hpreferably, the mjectlon device further includes an engagement for

transferring drive directly from the drive coupling to the syringe body such that movement
15 ofthe drive element towards said 6113 end causes no relative movement of the dispensing
piston in the syringe wherein the engagement is releasable once the needle of the syringe
extends out of the opening such that movement of the drive element towards said one end

. causes relative movement of the dispensing piston in the syringe body.

Further, disclosed is an injection device including:

a housing for contaiﬁing a syringe having a bore extending in a syringe body from
an end surface, a needle communicating with the bore thrdugh the end surface and a
dispensing piston movable in said bore towards said end surface so as to expel the
contents of the syringe through the needle, the housing having an opening at one end

25 through which the needle may extend;

a drive element movable towards sa.1d one end so as to move the needle of the
syringe out of the opening and to move the dispensing plStOIl of the syringe towards the end
surface

a drive coupling for extending from said drive element to the dispensing piston of

30 the syringe so as to transfer movement of said gh'lve element to the dispensing piston; and



syringe in the housing. Preferably, the release portion is located in the
housing at a predeterm ned position and the engagenent includes a trigger
which is operated by the release portion to release drive to the syringe
upon reachi @ redeterm ned position. 20 In this way,_the needle is
assuredly eﬁ@%% %ﬁﬂby the right amount. Preferably, t he ettt
includes a resilient latch and the rel ease portion includes at |east a
recess in a wall of the housing allow ng,deflection of the resilient |atch
to release the drive to the syringe. Fbgce, the wall of the housing may

R I e T e o R T

reaches a recess or eni n e warl".

recess engagesodyich @i thb®hlent GHiEddrbe eRfchDoRtr@Y Al odd it Reises HorkRtive/ e
novenent of the syrin?e body in the housing. Thus, when the resilient latch

nmoves i nto th&oveewdof e dispasinggistan inthe syriess; heygeige with the recess or
opening so as to fix the relative position b n the syringe the 30
ousi ng. W0 03/ 027 Frebechea bRt hee AR AR B st BB ey Ve
coupling may bpinidactpihbd bbnfeliesTies drie kicBR e toRBUNEENokd oh badBdeRBeHNd

relatively novable walls, the first wall being part of a piston and the
resili-ent | at glevepent af thadispensinggispingn the.syBygedndnagi ng with either the

i shon a1 bi o onahiispyes fat Reticfs ienis borfiel it e el BSRA
pi ston and tBeuadihs BeR tROsHE BeBR thi eﬁ%sbn_s-l %‘Eﬁtohﬁ%o@é&)fo disperiSe MBRAt&s t O

the drive coupling or dispensing piston w result in novenent of the
syri nge ‘r at heof thlhgyringbe di spensing piston -relative to the syringe. The

drive coupling may_ ipclude g .ri iﬂ el ement extending fr t.he, drive.
el ement . 100 th. SRGUEENE E THEGR AETRIae Ates pastfoobREmBHeT UERBR i fvrnee
surface of thg,d il ifhLME0EtHARCsHhe. HRE Bfivd dikBht LY Hdv¥ BelnedidI6r RY £l
body engagi ng the protrusion and the release portion may 1nclude & stop on
t he housi ng f ot ofiigapemyg sdaest tht bias ofthe ssihiettheenibiegi d el emrent noves t he
latch with the protrysi?n until the |atch abuts the, stop, whereupon the
| at ch rel eases fr offf erably, the housing includes a release portion which interacts with the
- engagement to release drive to the syringe. '
15 In this way, engagément may be released by virtue of the relative position of the
syringe in the housing.

Preferably, the release portion is located in the housing at a predetermined position
and the engagement includes a trigger which is operated by the release portidn to release
drive to the syringe upon reaching the predetermined position.

20 In this way, the needle is assuredly extended by the right amount.

Prefefably, the engagement includes a resilient latch and the release portion
includes at least a recess in a wall of the housing allowing deflection of the resilient latch to
release the drive to the syringe.

Hence, the wall of the housing may maintain the resilient latch in a position of

‘25 -engagement until it reaches a recess or even an op_eniﬁg in the wall. -
' Preferably, the at least a recess engages the resilient latch so as to preveﬁt further
relative movement of the syringe body in the housing,.

Thus, when the resilient laich moves into the recess or opening it may then engage

with the recess or opening-so as to fix the relative position between the syringe and the

30 housing.



the protrusion. 15 The latch may be deflected resiliently past the
protrusion. However, alternatively, the latch may be hinged as a
cantilever at a point between an end engagi hg protrusion and an opposite
end wher ei p deflects the opposite end so as to rel ease engagenent
with the pP%%ﬂ%@?%ﬁ: The |l atch may be hinged at the pmlnPQHG @Eﬂgit IS
attached to the syringe or 20 alternatively to a part of the drive coupling
nounted to the syringe with a fixed reI?ﬁive position to the needle. The
engagenent nmay rel easably connect the drive coupling to the syringe.

Al-ternatively, the, engagenent r.el easabl y connect.a.part, o h dr‘i ve.
coupl i ng movabl e %ﬁ‘ﬁ]e%°‘?“ﬁ§§€w{}g¥%ﬁl‘é%€ﬁ?s“@%"%§?@ aoq]f”{l F‘n%m}}’ref @%{ngggupl ing to
be mount ed t ObdiREenTithti 08 Socbidl Rlative1P thovable WellsAthe \idst RARIbEInG Pakt Of 4 Pigton ad| e.
-11la- According to a third aspect of the present invention there is

provi ded an ‘hafestienidatchiepdrgmgiondhapitony: a housing for containing a syringe
havi ng a bore extendi ng.in syrinpge: body froman end surface, a negdle
Communi cat i g vt 1 A wth St B e G A ReSRaa Pirh S T
pi ston nmovablge Hﬂpé@ing pQEHnG‘a ﬁtﬂd\a{aﬁl%eﬁﬁhgre@ﬂﬁe ﬁé&ﬁ&a&ﬁv&ﬁ tRSdidpenaiitiod he
.cantents.of the syringe through the needle, the housing having an opening
at one end t handulghsynihgetody loen tedfoctt ssuninthatauyendls applied i the dmrte aveplivegrorf or
bi assi ng the syringe .andwg]«ﬁedl e. i nwar dl f the htguzimr}%ﬁ siﬁdri.ve e| enent
movabl et owar GPBEEPITHR " EFsybngeovege G SHREETLEGFT © FRRETE PREE out
of the. openi ng.apdolik: By, t he dispensing piston of the syringe towards
the end surface; a drive Coupling for extending fromsaid drive elenent to
t he dispensing piThedrivefouplms myywincigde sngidslement axtanding fronpthe duve elefient,ai d
drive elenent to the di-spen in% pi ston; and an'eQ&a egﬁgt_t r tragéierring
drive di r 48t 1%e FreapemembmaY mglide gldesst ong Protasionan apuiTargof Bsdipis dement fut 2
nmove ma nt of tjhgn Ldd BBl SMERNM sﬁﬂ%&? eﬁ@dgﬂlg the protrusion and the release portion may

include a stop on thelhousing for engaging the latch wherein the rigid element moves the

. latch with the protrusion untii the latch abuts the stop, whereupon the latch releases from
the protrusion. _

15 The latch may be dc;ﬂected resiliently past the protrusioln. Hdwever, alternatively,
the latch may be hinged as a cantilever at a point between an end engaging protrusion and
an opposite end wherein the stop deflects the opposite end so as fo release engagement
with the protrusion. _

The latch may be hinged at the point at which it is attached to the syringe or
20 alternatively to a part of the drive coupling mounted to the syringe with a fixed relative
_ positibn to the needle. . ‘
_ The engagement may releasably‘ conhect the drive coupling to the syringe.
Alternatively, the engagement may releasably connect a part of the drive cotipling movable
" with the drive element to a part of the drive coupling to Be mounted to the syringe in a fixed

25 relative position to the needle.



one end causes no rel ative novenent of the dispensing piston in the
syringe; wherein the housing includes a release portion which interacts
with the engagenent to rel ease driveltlla-t he syringe; the engagenent is
rel easabl e once the needle of the syringe extends out of the opening such

that movement Qiofdify & bvéirg! £pBEd off PeepRSemainteion thers i prvRRdr&l ati ve
novenent of the dlspenS|n piston in the syringe body; and r the

engagenedi‘lei;tf%’l%@ﬁ ingl ‘lient latch and the resilient portion includes
at least a recess _in_a wall of the housing allow ng deflection of the
resilient |atzhoysing @rétagtammg disyringe baving adpre pendingin #68AREDN wil | he

or e o QRS Sl AL OTLRA S AR ABSFEh B4 B ki gy e of

exanpl e ente € acco ing draw ngs, ch: Figure
1ill ustemlan'faelamd\a‘dlspm]sﬁmglpistm rti@.rabimm sm&bbrmvfb&dssexd erfd gur e 2

illustrates a driye co I n cor ng to t pr s nt ention;
03/ 09277‘1‘“%@?/8 g?@’i@i%’ %mnﬂﬁ ai/q glté coupl i ng of
Figure alddmgF mgad%dﬂy&f&ﬂﬁa H%@fﬁﬁ&éﬁrﬂ &y dftaihd; | | ustrated

in Figure 1 |gure 4 |IIustrates scherra Ically an _inj ectlon deV| cein

which the druwmdmbma@eriorbmnm&atwngaandmdbﬁnm thei dge
Itself, %ﬂ_{g%re 5 illustrates an enbodi nent providing direct drive to the
g

. syringe; e 6 illustrates an alternative enbodi nent providing direct

drive to.the asdaﬁvmanenﬁmablekdv»bdrdﬁtsaﬂtcﬁfem@tmbivytheheedlm on pI ate
enmbodi % ure 8 illJustrates schematlcal ly a rack_ and i on
enbodi Fhe w of the epenipg and-toameve Ehe dispensing pistan 0& fon

g??i ngﬁ]ﬁge ﬂrlé e o? ¥\’£‘H§r | ve‘lgoﬁgﬁl 55931[ ef héo :)(r)e:ngn![ | ! lrjnslte:l?;[ gnanand
Figures 16 t@ da'ivel doluphngimleeﬂehdngfrom $aid dnive lebementimdibeent of a drive
k coupl nﬂlspensmg piston of the syringe so as to transfer movement of said drive
element to the dispensing piston; and
.an engagemept for transferring drive djrectly from the drive coupling’
to the syringe body such that movement of the drive element towards said
‘'one end causes no relative mm;ement of the dispensing piston in the syringe;
wherein
the housing includes a release portion which interacts with the
engagement to release drive to the syringe;.
 the engagement is releasable once the needle of the syringe extends
out of the opening such that movement of the drive element towards said one
-.end causes relative movement of the dispensing piston in the syringe body;
and v
the engagement includes a resilient latch and the resilient portion
- includes at least a recess in a wall of the housing allowing deflection of the

resilient latch to release the drive to the syringe.

The invention will be more clearly understood from the following description, given
by way of example only, with reference to the accompanying drawings, in which:
Figure 1 illustrates a known construction for an injection device;"

Figure 2 illustrates a drive coupling according to the present invention;




the present invention. 15 As wll be apparent fromthe above, the present

i nvention concerns injection devices and is based on driving the

di spensi ng piston of a syringe with a drive coupling which can gradually
reduce in | as to ensure that the dispensing piston is noved fully
al ong the |=‘§’§3’%‘ﬁ922ﬁ the syringe and that the needl e is hdl"d'GHPPPY ext ended
position by an appropriate force until that time. 20 Figure 2 illustrates

an enbodi ment of a suitable drive coupl Wg. The drive coupling is for use

with a syringe 30, such as a standard SyTinge or cartridge, which includes

a bore. 32 extendi fr an _en urface.34 wthin that te and. a needle
36 whi ch comuni c}?%ge %ﬂ%gﬁtﬁﬁéﬂ%@%& @Eﬁ{qgrogﬁﬂwet%é‘c ?fagg Fﬁ%%rém&ﬁt}onA

di spensi ng pi &lyRB «RG1at B ARVARLS@ PRt he bore 32 towards the end surface
34. In 25 particular, by noving the dispensing piston along the |ength of

the syringe unti |- Figuradtustratbrschendicaliyrdnduject®a, devibeineritich the ddvetconplingdé t he
syringe maybe, expel I&-d tgéo%%ﬁt he.syringe needle 36. As illustrated, the
drive coupl i neRPPTRIAC MiyEE 8 £ b which mates with the end of the

syringe 305 VIO 03399279 i BEALGROHLAE: providind RodtRHR RAEsyfiRed; NCl udes an

el ongate through passage along which a first piston 44 and a Second piston
46 may nove. The fHigst 6 ihstaes dhlidebiiveembadiensproviding diréctfdges leghesyrisge ond
wal I 50 defined by.the_second pjston 46._ The first |1 48 and second wal |
50, toget her with)irt‘g%‘f‘éll atesse ﬂ@%@?’?lﬂbﬂli‘tﬁém@g\@m&Wénber. 52 filled

with fluid a nmatergt ' ' %aﬂi' [ Wm e, nobile under
pressure and capaﬁ%%%géﬁtt%c%%@ tedr]?%l%asﬁdéjﬁ}g as po é’rs, greases and
soft solids may b&igised illusibatessehemdtivally qaned @dpédoresdositiativn tisinga fly whebl; s
used such that chanber 52 w Il be described as a fluid chanber. This fluid
is prefer 3B y"mfii quid and substantially inconpressible. 10 The first piston

R e L L
first piston ﬁéseﬁﬁnmﬁeﬁt.aaﬂong the el ongat e passage 43, since t he fluid in
the ‘ - Figures 16 to 21 illustrate schematically énothe_r embodiment of a drive coupling of
the present invention. )
15 As will be apparent from the above, the present invention concerns injection
devices and is based on driving the dispensing piston of a syringe with a drive coupling
which can gradually reduce in length so as to ensure that the dispensing piston is moved
fully along the length of the syringe and that the needle is held in its extended position by an
appropriate force until that time. '
20 Figure 2 :'L_llustrates an embodiment of a suitable drive coupling.
The drive coupling is for use with a syringe 30, such as a standard syringe or
cartridge, which includes a bore 32 extending from an end surface 34 within that bore and -
aneedle 36 which commaunicates with the bore 32 throuéh the end surface 34. A
| 'dispénsing piston 38 is movable along the bore 32 towards the end surface 34. In
25 particular, by moving the dispensing piston along the length of the syringe until it abuts the
end surface 34, the entire contents of the syringe may be expelled through the syringe
needle 36,
As illustrated, the drive coupling 40 includes a main body 42 which mates with the -

end of the syringe 30.



fluid chanber 52 is substantially inconpressible, the second wall 50 and,
hence, the second piston 46, is also noved al ong the el ongate passage. 15
For conveni ence of design, a spacing elenent 54 transfers drive fromthe
second pis 0 t he di spensing piston 38 of the syrl e 30. Thus, the
drive coupl&@ﬂnﬁ%!%ransfers novermrent to the di spensing pi& 0381940t 5
predeterm ned position along the length of the passageway 43, a bl eed
orifice 56 is provided. Once the seconq wal | 50 passes the bleed orifice
56, fluid is able to bleed 20 fromthé f1uid chanmber 52 to outside t he

in body 42. As t f.l .eed , | f_.th I’Tb 52
\r/rma:In b(ca) %leduced an I?%@E?&%@“%é?ﬁéﬁg#%@ﬁﬁggﬁﬁonag’hlc r?cﬁ'jr?t §’e§(r)nd
wal | 50 will al 5@ ARcdRYGSL TRENBICTR: BidTHIRA MO iids AT @ivaling fiﬂn%eﬂ

orifice 56 is chosen such that, wth the nmain body 42 mated to the syringe
30 and havi ngseaoxidwﬂﬂSG@dﬁaedMethpe@Dndpmtpnﬂﬁe second wall 25 50 will pass

the bleed orifice 56 just before the djispensin ton 38 reach e end
surface 34. It wi|Yeefastaali48and seegnd wall >0 doge 8’?&"&% ° ng?tﬁgaﬁ%gégﬁu‘i

coul d open st he ol geds) Rﬂédf%ﬁ{aﬂlﬁ@ahﬂéﬁmaﬁmﬁﬁﬁs%s@aﬁﬁﬂﬂ ﬂgmﬁgrégsm ﬁ@bﬂeee@es

the end surface 34. However present 1nvention’is based on a
recognition tp@sutecing capablef extasionc Materlals sidteasgpowdas,pleadés aafl feft solidk

tol erances of different conponents an that s desi.gn, cannot be

guar ant eed. \IBROB? 69 7H9Weer/1@esef £ odﬂe&ntxﬁﬁwgflwsed Syohhal chagpier il 50

exposes the blapg, a%e rlble déﬁm genqg ﬁ&ﬁ@é%r@ﬂrd%hﬁiq%h su s.%anﬁéusﬂ

position proxinmate t e end surface SO as to ens at the bl eed
orifice 56 isincapgassitfe.t he tine the di spensing piston 38 abuts the end
surface 34. It will be appreciated that, even with the bleed orifice 56

open, someldri vi nd—”ﬁcﬁfﬁé’mt@%ﬁnﬂa%@ﬂ% fhotfisstoya A8 mmavtbe driven PHES dEYeFiems3E st on
45 such t hat ﬁ%‘ﬁa sur hneg %@%éﬁ%&ﬁem&eﬁ%ﬂyﬂ[ﬁ the final small

di stance to the e ace I'spense e’'re |ng contents of the

syringe 30. Wth tAEthd:ﬁﬁapiaﬁ»hmg1m5¢dam10?a§t@&mﬁﬁgwaga§sh@zenﬁin&uhé ﬂm&uﬁﬁe t he
second piston 46 and second wall 50 will nove no further. However,

fluid bl eeds flwidehamper £2 msabsémﬁ%semcommesséﬂe theseqongd geall\ 38 apd, @@C&n@eﬁ?cli’%‘%
piston 44 will, stox?%'lé‘a o M vé}i‘)éfc?ngttﬁv""’l&&’g%tetp*és?sa nd surface 34

15 For convenience of design, a spacing element 54 transfers drive from the second
piston 46 to the dispensing piston 38 of the syringe 30.
Thus, the drive couﬁling 40 {ransfers movement to the dispensing piston 38.
At a predetermined position along the length of the fassageway 43, a bleed orifice
56 is provided. Once the second wall 50 passes the bleed orifice 56, fluid is able to bleed
- 20 from the fiuid chambér 52 to outside the main body 42. As this fluid bleeds away, the
| volume of the fiuid chamber 52 will be reduced and the distance bétween the first wall 48
and the second wall 50 will also be reduced.
The predetermined position of the bleed orifice 56 is chosen sucil that, with the
main body 42 mated to the syringe 30 and having a fixed relative poeition, the second wall
25 50 will pass the bleed orifice 56 just before the dispensing piston 38 reaches the end
| surface 34. '
| It will be appreciated that, theoretically, the second wall 50 could open the bleed
~ orifice 56 jusf as the dispensing piston 38 reaches the end surface 34. However, the
present invention is based on a recognitien that tolerances, particularly the compound

30 effect of tolerances of different components, mean that such design cannot be guaranteed.




until a return delatch nmechanismis operated to retract the syringe 30 and
needl e 36 back into the housing of the injection device. The particul ar
nature of the return delatch nechanismis not essential to the present

i nvention apd any _suitabl e nechanism may be enployed. Simlarly, the drive
el ement rraywolqgm%lé”oper ated in any known manner, for inst%ﬁ%@%’@wﬁﬁ
springs, gas -pressure, nmanual operation, etc. Nevertheless, Figure 3
illustrates an injection device simlar to that of Figure 1 incorporating
a drive coupling like that of Figure 2.-19me syringe 30 is contained within

t he housing 60 of the injection device. The housing 60 has- .a first_end 62
in which an opRsFRL, thasscend walkaQexposss the Rlesd orifc qvge”ég%ﬂﬁff‘s%%m?@nﬁﬁl eased

using a butto dl ' o RLifeHs4 gwar ds
the and 02, A8y pRISRBRAALE (RRRh BALED RS ackbfhee 48 S AORRLEDO R T

resiliently defehdgtirhing: the dipensing pfaton\38 dbuls the eudanfabhid4.dri ve coupling 40
and the drive elenent 66. By neans of the latch _ arrangenent 72,an§ t he

drive coupling 40,1t vHkbesapprerigied Hist. c¥enywith b bleghprilre Sorpen ARMBIIRE RIS nst
t he bi fo t af, i 4 : ) : th
dovi ce 15 paf iRl Sl A0V DBREE RberE BRER S8 A 0

as to mai nt ai dvives ti@sfiral dnyall distence tbihe endaacePA tadispenst the ratiniay ochiats afpeni ng
64, the.needle pierces the rubber seal 37 and then the rubber seal

concertinas a#esHEg_YPi nge noves forward. It will be appreciated that the
rubber seal provi resi stance, 1 f I nd t hat
the coupling 40 nggl@il% ﬁ]t%ondé‘13 Sg%sin rlrsgoﬁ eabfo%%g\sﬁfeegeﬁgéﬁ%%%%%%ﬁw%%tép%a

PCT/ GB03/ 01944hd sedoad Aall S8R idee né Bomer. Hdwevel svnid blépdsi fvgn O fluldehasiabl es
t he di spensing piston 38 to be noved all the way to the end surface 34 so

as to expdl t ¥k therfirstrvalldSrang firss pisionid avil gentigyeto nagye teyyardelia snburfpersdddr j ve

ling, in thi nbadi t ing. the fluid nber_ 5 ifi
6. "t ho dr i vaTbaBT IR PR argrss BHar: BRa oy T soetls 3Rt 1
el ement 5 66 RARAhhdReDPHeMeddnUBdtd, the collar 76 deflects the arms of

the latch nechanism 72" allow ng the drive coupling to nove within the
drive el enent 66 d&iid pattisulacnanrs obihe refgn Adlaich meglenisacis nolassenialitgiie P8EerdNd

e e 3O gl S S R S5 18 oS i e Rk Sl e e
15 be operated in any known manner, for instance using spxiqgs, gas pressure, manual
operation, etc. Nevertheless, Figure 3 illustrates an 1!1_] ection device similar to that of
Figure 1 incorporating a drive coupling like that of Figure 2.
The sy‘ringe 30 is contained within the housing 60 of the injection device. The
‘housing 60 has-a first end 62 in which an opening 64 is formed. |
20 In use, a drive element 66 is released using a button 68 and a drive spring moves
‘ ‘the drive element 66 towards the end 62.

As with the device of Figure 1, a tatch 72 in the form of rgsilig:nﬂy deflectable arms,
is provided between the drive coupling 40 and the drive element 66. By means of the latch
arrangement 72 and the drive coupling 40, the syringe 30 is driven towards the end 62

25 against the bias of the return spring 74 so that the needle 36 extends out of the device.'
. In particular, a rubber seal 37 is provided over the needle 36 so as to maintain
sterility. The ruﬁbef seal 37 abuts the surround of opening 64, the needle pierces the
rubber seal 37 and then the rubber seal concertinas as the syringe moves forward. It will
be appreciated that the rubber seal provides some resistance to movement of the syringe

30 and that the coupling 40 needs to overcome the resistance.



during the majority of the dispensing piston travel. Wen the di spensing
pi ston 38 nears 10 the end surface 34 of the syringe, the controlled
col | apsi ng el enent collapses in such a way that it can continue to
transfer fqag%l&@gﬁ notion) fromthe drive nmechanismto the dispensing

pi ston whi | 807 | apses. This enabl es the di spensi ng pi*$t6#H'%¥8®#e pushed
to the end of the syringe (expelling all of the contents) before the
del at chi ng mechani sm 72 has travelled r enough to reach the trigger
point. After the dispensing piston 3 8"has reached 15 the end of the

syringe, the controll ed cql] apsing.el enent -continues._to coll.aps nder
the force of the%ﬁxyg‘q‘?aé‘ ﬁq%ﬁgﬂ"ﬂﬁogp éﬁl ¢ es&g?@f@ﬂf%plﬁgﬁﬁg sm 72
to continue U mdRy e W/ 10 St birrded 34 SPERE Sxel e bhithrd 96ierR O Mfle s ngghen
it will delatch and allow neec?le retraction to occur. I'n other words, the
drive coupl i rap. Bydnems of the kevgdonplrg, tnhikis emhbdimkhtading died fradeiampersiZemdnt

col | apses over, a finite and, controll abl e period of tine, enagll_ii ng the 20

conti nued f orRigad@rifice ve thegriverauniias sogses ik longthvadsr e larce phide FRhg

pi ston hascr . Hg-g . | ] Lakpsh t hat
fluid escaﬁiﬁ%‘C ?gﬁfé e Pgg@£%%?§¥%%ﬂa#%§dﬁg%gﬂ%%&gggh%g%%hre . Al t hough
not il | ustr at8Rwirgths diiycobslirgabievedithiy tiendtive elehehd 66 ame drsetufnospring btoance
wicking it on to a suitable absorbent material (held within the device) or
trapping it Iokahessangesfsndnsedleife device. Al though the preferred

enbodi nent as desgt| j oupl i . : s brids

| ength only when ﬁr ﬁgg?#es‘%g%\séﬁ#gﬂugggg%S}]J]cg%%é%e\g?ﬁggph ggﬁbgﬂﬁahg%lél?%ce o?@%dhe
syringe, wherduriaf thehidjdiity ©0theldispensing Piseasravel. VEitatthe dipeasingpistonds adurs S
relatively slowwith respect to novenment of the dispensing piston 38, it

i s possi bil@ ftbe endrerfaes 3AofdlnmyTingegthe sommlled epilansing clemeni sellapsps i tigh g way

t hr oughout t entire di spensi gper atian, 1fi - QN WO

031 069771 perear bt R R AR pbe S5edn BB "D o
bl eed orifi ceafsph isBR while g lcbllpkest MRis cRAIGABCHRPEnd B PiBiyn S Riieedttbti Or ,
alternatively, bleed orifices throubgh one or both of - the first piston 44

and second pisdehtheeyringedewmslling al obhp eontenis) beforethe felptehisgmpeanien| 2dpsi ng

arrangenent coul used., 5 T escriptio l,ven above.pringci I
concer ns the%@'@ﬁe&%aena}lg}/t@ rgagﬂ&e&%gewxﬁﬂt _‘A&eghjﬁa_ FOThTRIGT 9548}6@%%&\?\%6(1
syringes Qqk GR& bid dHURSsyribld VBN Rbatrdéd BEIOY4AE mSM40REREuEN to collapse under the

force of the drive mechanism. This enables the delatching mechanism 72 to continue to

move forwards until it reaches the trigger point 76, when it will delatch and allow needle
retraction to occur. In other words, the drive coupling reduces in length or the controlled
collapsing element collapses over 2 finite and controllable period of time, engb]ing the

20 qontinued'forward iravel of the delatch mechanism after the dispepsing piston has reached
the end of the- syringe.

It will be appreciated that fluid eséaping from the bleed orifice will have to be
captured; Although not illustrated, this may be achieved by any suitable means, for
instance wicking it on to a suitable absorbent material (held within the device) or trapping it

25 between seals in the device. '
Although the preferred embodiment as described above allows the drive coupling
" to reduce in length only when the dispensing piston approaches the end surface of the
syringe, where the drive coupling reduces in length at a rate which is relatively slow with-
respect o movement of the dispenéing piston 38, it is possible for the drive coupling to

30 g;adually reduce in length throughout the entire dispensing operation. As a modification of



cartridges intended specifically for this use, a drive coupling according
to the present invention nay be inplenented as part of the syringe itself.
This is illustrated schematically in Figure 4(a). 10 Rather than provide a
separate bod and passageway for the fluid chanber, as illustrated, a
fluid chanb¥ é’ﬁglﬁ provided within the bore 82 of. the syfTHige¥a4q tself.
The fluid chanber -80 is fornmed between a first wall 86 and a second wal |
88: However, although the first wall 86 is forned on a first piston 90,
the second wall 88 is fornmed on the di %%ensi ng piston-92. O course, it
woul d al so be p055|ble to provide a second ston in 15 the ore 82 for
driving the diepabedimgntdessribetl appve, pRe or eR Rispd atisey aloag thedastypd{thedescri bed
for the enbo Fi I he
vl 1 of the % @wét iy A e ol of FEd %ﬁe@tﬁﬂﬁtf’%ttfgﬂéﬁe. PG <

posi ti oned suﬁt’@tﬁxé’téﬁ 44 tnd@eme@tseon\mst Mndeld; ahy blihéi‘ sahsuidRiid 88mpadsoligaingr e t he
di spensing piston 92 contacts the end surface 96 of the syringe 84. After

t he di spensi rajrapgensng eqyd Bpusednt act s the end surface 96 bl eeding of fluid
fromthe f%u' d Chaﬁ*@%esc%%%#ﬂen%lbtl)&e nncl y n%ém fhﬂl%%f%%n}{gc&gﬂﬁé WHE

novi ng al ong t he syringe an-a i-atée re

oper at ed. FOFstéﬂa&dlubﬁé&iﬁ%&kﬁd%ﬂfﬂﬁgds@B&mdlgés MdwevaChpfpriding ajrated rat t he
nonent at which the bleed orifice 94 opens to the f|UId chanber 80. is

dependent onl garteifges dtendad e@slﬁ@ﬂlxﬂqeth,@ats@uasqg@n soupling pesorskined thermgesenfe

position of t.he bl eed rlflce FoII on.fr S S bIe
to make furt HEFHH lilg'(’-zmtfrilt" I‘E}P%JZ 38 ”ngF Hse aﬁhfs 3i ?llustrat dySCB?I%%Il i ng a
bl eed orificen¥sudu@h is el ongate i n the direction of travel of the

di spensing piston 92 or -by providing an array of orifices extending in that

directionlOit rreaﬂ@thehﬁtanpmﬂdbheemgpwanépﬁﬁsﬁewwmmcb@@@m% t he end

Fence. 1 ner cdUBUaR ch O GrRaT BhARE e 0w 4 Bof Aadbup et G B

as the di Spe“fﬁh&‘@ha&lb%fﬁb“xs?@mfe&%@t%énéﬁﬁtﬁﬁ!ﬂséhﬁcﬂc@s%gon%@vauﬁsl $idWRYerenhance or
decrease the tine needed to actuate the retracti on nechani sm | ndeed, by

providing a dléogeh the fistiwel 865 ferectlionadirst piscm M thexewm!i Vali B%lstfmetdw@rthwmer e
terr]rgt SI fs|p5|n§| fcﬁgﬁp}ill S%t oPrt 92{)%} @ ches zgzgrgulgtaijsa%ggosasl toprov|1 easec n%%%'t%l% to

15 the bore 82 for driving the dispensing piston 92.

In a manner equivalent to that described for the embodiment of Figure 3, a bleed
_hole 94 is provided through the wall of the syringe 84. Thus, in the same way, the bleed
orifice 94 is positioned such that it connecte with the fluid chamber 80 just before the
dispensing piston 92 contacts the end surface 96 of the syringe 84. After the dispensing
20 piston 92 contacts the end surface 96 bleeding of fluid from the fluid chamber 80 will allow
the first piston 90 to continue moving along the syringe until an appropriate retract
mechanism is operated. '
For the illustrated embodiment, it will be appreciated that the moment at which the
~ bleed orifice 94 opens to the fluid chamber 80.is dependent only on tolerances of the
25 - dispensing piston 92 and the position of the bleed orifice 94. Following on from this, it is
possible to make further use of the bleed orifice 94. .
In particular, by providing a bleed orifice 94 which is elongate in the direction of
travel of the dispensing piston 92 or by providing an array of orifices extending in that
direction, it means that, as the dispensing piston 92 moves towards the end surface 96, the

30 cross-sectional area available for bleeding increases. Hence, increased bleeding can be



5 sufficient rate to allow the return spring 98 to retract the syringe 84
and needl e 100. Hence, the fluid chanber 80 and bleed orifice 94
effectively forms the return mechanism wth the return spring 98. Figure

4(b) ill ust‘gv tesgza possi bl e triangul ar cross-section for the bleed orifice
94." Fi gur B ustrates schematically a sinilar devitC&GBERNEY a | atch
mechani sm 10 illustrated nore clearly in Figure 5(b), the outer wall of.

the syringe 84 includes |atches 102 which are deflected inwardly by the
i nner surface 104 of the housing 106 oflfhe injection device. As a result,

the first piston 90, for instance bil nmeans of a flange 108 engages the
i nwar dl y def | @aieed ap thedispasmg pitens? Wrélﬁsfihﬁén#w%%e%ﬁg STy ed t o

operate the i it 4 | e. el at.i . i nge 84
by sliding wi feﬁ{e%@?ﬁeen%g%?éghgdﬁ a{‘%@}’tf’ ﬁis%trg% ?oﬁg%uaisﬁ%e’s %‘%gdﬁt”?ﬁfeﬂfa’@at hes 102
and directly 1aRyBRed HBssSebtichgear&dat $Ractl§ iHe@osiadiewhdré thedespeiisingpikdort 9% ough t he
opening 110 in the injection device. OQpenings 112 are provided in the

housi ng 106 arashestheendsushes Wni ixrnstibls posrapty guiddion the flyisaheamber$Ostat he

| at ches 102. Thus n_the first pi.ston.9 h [in forward
to the poi %t S\ﬁ%ﬁé’t% egtol e fiede leé%gﬁmtr téa%g%ggﬁ\“&gg%ﬁén% gqlﬂgitches 102
move 20 out walghoy, thdWhid EienbeP8Ninigseed baficd EdRbivelyelof S he getit endehdrism pi st on
90. In this enbodiment, the |atches 102 al so prevent further forward

nmoverment of twidh Byraturgepde 38 sel f. Subsequent novement of the first piston
90 wi Il cause compression.of the flui.d in the fluid chanber :

movenent of the di é%’é%ifﬁﬂl&“ﬁai% gl Hmfl%ﬂr%%ﬁg?cg egocg r |B§Dé%f%%gg§€.§i4' By

. virtue of the sl opggyds(@filthfratk stietalioig BEnike deviod Rink ReatsyhbdbgaisBS 1S
retracted, 25 the Tatches are once again deflected inwardly of the housing

106 out ofl0t hushpted mygsclédly, in Figuer Kby theloutenivaly ofitbe smimge Sﬁincilllldes lgighesrig2 84.
Figure 6 illustrate n_enbodient..simlar t t of Fi e a ut

i ngor por at i ngwm%ﬂsﬁ?fgefﬁgf?%@”gy%‘}?énfteaﬁltffﬁca? O”tp‘?qg]&ﬁ%"“%%?“é %ﬁ%ﬁl} 9(98%“7 71
PCT/ GB03/ 01948ice. 185 Afeshit, Sk Eligehn 9%@9%&33& 93{ i3 a5 b @8 08 Rapud 1Bed

forwardly froma rear portion of a drive coupling 202. ey engage with
the drive coupiinly defletertlaish d02.aTihes weirn theafistmgenghis moxsd id dpgetathe ed, t he

drive coupling.includes one or nore protrusians 4. 1N us n e drive
el enont 206 SYHRS4 B ATRRODF CaPBTRICEHE B Yate HevaltBa it theBoke B2
' 15 Instead, it pushes upon the latches 102 and directly moves the syringe 84 so as to move
the needle 100 through the opening 110 in the injection device. .

Openings 112 are provided in the housing 106 at radial positions corresponding to
the positions of the la_tches 102. Thus, when the first pistbn 90 moves the syringe 84
forward to the point where the latches 102 reach the openings 112, the latches 102 move
20 outwardly into the opem'nés 112, thereby réleasing the first piston 90. In this embodiment,
the latches 102 also prevent further forward movement of the syringe 84 itself. Subsequent
movement of the first piston 90 will cause compression of the fluid in the finid chamber 80
* and movement of the dispensing piston 92 in the manner described above.
By virtue of the sloped profile of the latches 102, when the syri;uge 84 is retracted,
25  the latches are once again deflected inwardly of the bousing 106 out of the openings 112,
thereby allowing movement of the syringe 84.
Figure 6 illustrates an embodiment similar to that of Figure 4{a) but incorpbrating
an alternative to the latch of Figure 5(b).



5 arrangenent, for instance the protrusions 204, engage the ends of the

| evers 200. The levers in turn push on the housing 210 of the syringe, for
exanple by the ends of the levers 200 abutting the end of the syringe
body. Hence, the syringe is assuredly pushed forward until the needle 212
extends frolAH&%Hening 214. When the opposite ends of tHE/GRIFRIEE 200
reach abutnments 214 in the housing, 10 further novenent of the drive

~el ement 206 overcones the detent such that the piston is. then dri-ven

This may be achieved by forning the end$8of the | evers 200 as a single
resilient ring which nerely deflects around the protrusions 204. However,
as illustrated, thésillostested toEr maredatale levers PYO pntend fomvardly frRmigirpRg@ertiongl such

that the inwardly sl opi | s _of the housin D _cause t rs to
di sengage fr o%g?%eecoﬁﬁ&%%gmhgy %Qﬁe“?ﬁletﬁ%ﬁ‘@eecgu ﬁ%é’tn%eg%#}?hdg%?{gver s 200
to the syringgrheeieAndsindesae, thaidve ¥aipling RS REmSH fri@eidaogys. ey be

formed integrally as a single unit. It will be appreciated that other
detent or !atch arlnasgaehenths doveelainew 206 sfeitip dravél afong itheglesise dbagetant t he ends

f the | 200 [ [ in the drive, | 2., .20 It
o1 50 posel Bl o BERRRD Heno Smer pran £k ey e st RIS A aRe @ bi s
to the |ever fygQfh tudd}iuih O AR HBhsifeONBloF Hie tsixike S138 i aBip1d hathe &dU8 oBtHEIRE] 1S

fully extended fromthe injection device before any fluid is expelled from
the syringe. 280 abutiing the eag of the isringd bodya tHenesy thesaitiegetis asswiedlyipushed frayatle used
in conjunction wth the_ ot her enbodj nents, r 25 instance providing

| at ches in th&" erfeﬁ‘ﬁﬁ§?%?m‘?qq§gb8’?ﬁ%ee°?%‘8§?i‘ﬁg. | ndeed, this construction
coul d al so be usedyhth B BFSosA &RIBFENE Myrs b RAM athultRer®y 71310 BRBOLsiRY,  he
drive coupling which reduces in length. The present invention need not- be
i mpl.enent d@ ofirtienahévrmaniodltheairie bloment 206 dvercirassitbe detdih yuahithed thepistardbl e

col | apsi bl e arrangenent may al so be used. WO 03/092771 PCT/ GB03/01946 -19
Figure 7 illu ¥¥- schematically an alternative arrangenent. A drive
plate 300 is rotapab = i desgotfordneld omddnt Siy f ace
mating with the fri ct#@%%ﬂ%ﬁ@ggé rlvgrtlﬁbg]lgate _SOE.M!AJ% irl Ilusntra.ed,
the driven plahieh 2@dékly deflects hputdie patt@sions®0d. However, as illustrated, the levers 200

are acﬁﬂly provided with hinges 218, such that the inwardly sloping walls of the housing
15 cause the levers to disengage from the protrusions 204. The hinges may attach the levers
200 to the syringe bddy and indeed the levers, hinges and syringe body may be formed
integrally as a single unit. |
It will be appreciated that other detent or latch arrangements are also possibie, for
instance with the ends of the levers 200 éngaging in recesses in the drive coupling 202. ‘
20 Tt is also possible to make use of a resilient o-ring to provide an inward bias to the
levers 200. |
This general construction ensures that the syringe is fully extended from the
injection device before any fluid is expelled from the syringe. It will be appreciated that
equivalent mechanisms may be used in conjunction with the other embodiments, for
25 instance providing latches in thé main body of the drive coupling. Indeed, this construction
could also be used in other arrangeﬁlents without the énangement of the driye coupling
which reduces in length. |
The present invention need not be implemented only with a collapsible fluid

chamber. Any other suitable collapsible érrangement may also be used.



di spensi ng piston of a syringe, whereas the drive plate 300 is noved by a
drive elenent of 5 an injection device. As illustrated, the drive el enent
connects to the drive plate 300 at a position offset fromthe rotational
axis 302 so_as to forma crank arrangenent. In use, the drive el enent
applies a t X0 H force to the drive plate 300, but, HIEHRIIBI%E t he
frictional resistance between the frictional surfaces of the drive plate
300 10 and the driven plate 304, the drjve plate 300 does not rotate about
its axis 302. Instead, the entire arran@éﬁent is noved in the direction of

the force so that th ihven,.pl ate 30 moyes t he di spensing. pi ston of the
syringe. Once the f@ﬁ%}%ugt?tééiséegﬁg?aiigéﬂé‘]\s{entl%eéﬁﬂl ent &&%@%30&% t he
driven plate 36utBRAbSMEE afi9 3623 4rdMludel N &idibhlshnBRe mafifS hith MAGHcRRLWeen the
plate 304 is overcone and the drive plate 300 starts to rotate about its
axi s 302. Becabfecepfa dtivanpdateBds eis ilarmaeds thedriten pldbe3 Wik tochepbaieeted@®a t hi s
all ows the dri Ve e,,erresgt %I t he e%gecti ﬁ%" device_tq nove further and the :
retraction medhRREAREEY 35HTES, Weereapile drpve plate (0 1s mpyed byrasive elsaeEnicdn t he
two plates su Iahhg&jﬁa;lagﬁcet_ he force on the dispensing piston of the
i

syringe. Figure A:S.:Hgistrgées schematical ly an enbodi nent in which the
drive coupling 20Asnbistiied thenkive elementientndorvo thg daive plate 30@ ara palioa befset

anot her conponent,. rotatahly, y orting a pinion gear 402. The pi nion gear

i s provided w Oﬂth%FPé&’r?E r‘%m@@ E‘E%%tglfom’rad’cr@%‘qwgwti nstance by neans of
friction contact. . \MAgNnd B eLidnttt @QH&?@%@ lfgrggtott% &]{%? Ad%odigpensi ng
Fihstgn. of a Si;{ral ngedmﬁdhémpilni 9; gbbrmo laﬁjln'z;g:SI st rot tll on ££ > hence,

e drive coupétaansg n@al msistanct betiveargihb fric 1 HeRYEsT thOMeR €300

di spensi n\g,aqoi %t&(gtﬁgreach 3 5@6 end of its travel in the syringe, the drive
coupl i ng | driyfidate 304, HisaEe plate 300 dersaietrotaieabsihitiorisgdar Insbadni | | be
rotated by tNhghe chehrndSRneAQ0mobdl i 'qq-eé/?ﬁ/ the 4 engt the drive. -~ -
coupling wll gereadual l'y E]e re Sc(gidh\%?i St thé fiJle%g ?g]ﬁg efiré‘éelné%%goe of the

pi ni on gear 48@vssith disgensin@pistoh bEthE eyrivge 00néd e HisSMEAS bithn ridchdsARe @1 drhe
syringe. Henceg, thf@%&i}v .elenment will continue to nove until an
appropriate YHUFE © #iYeR Riftesidican Bews v Batherythe didytionsl 7esistamoT hatBeRy e 946

\-M21?c Ei ?lﬁree 9 Jikle4dl A vRRofe IRY AL ﬁﬁgéeﬂgte %Q L% S0 Sl (a?)];is 5 629 lﬁe%m?se in

15  of the offset connection to the drive plate 300, this allows the drive element of the gjection

device to move further and the retraction mechanism to be operated. The frictional
resistance between the two plates will maintain the force on the dispensing piston of the
syringe. ' ‘
Figure 8 illustrates schematically an embod}.mel}t in which the drive coupling
20 includes one component having a rack gear 400 and another component rotatably
supporting a pinion gear 402. The pinion gear is provided with some ﬁleans to resist
rotation, for instance by means of friction contact.
When the drive coupling is used to move the dispensing piston of a syringe, the
pinion gear 402 will resist rotation an&, hence, the drive coupling will maintain its length.
25 I—IQwever, once the dispensing“ piston reaches the end of its travel in the syringe, the drive
~ coupling will come undo.?r a compressive load and the pinion gear 402 will be rotgited by the
rack gear 400. In this way, the length of the drive coupling will gradually be reduced whilst
the‘ frictional resistance of the pinion gear 402 will maintain the force on the dispensing
piston of the syringe. Hence, the drivé element will continte to move until an appropriate

30 retract mechanism is operated.



frictional resistance to the pinion gear 402 is replaced by the inertial
resistance of a fly wheel 404 or the like. It should be appreciated that
the frictional and inertial arrangenents of Figures 7 to 5 9 could also be
replaced w V}' fci,?us danpers. Figures 10 to 15 illustrate schematically
conponent s W90t her enmbodi ment of the present i nvent§EBOREI40
sinmplicity of understanding the functioning of the device, the Figures
illustrate only those conponents of inportance to the difference between
this enbodinent and those described abd®e. For instance, the housing,
retraction spring and 10 release nechanismare not illustrated. The drive

coupling in this efiBsefatniraeordieioamentpf the cedpdmsaipiFisusadin yhigh the
o Lo : - .
coment oan potabnst (3%t Bl lof £A 40ER Rt B EBGI R Gl ®

drive spring Wil 464 graldgiet ed to the end portion or drive elenent 502 so as

to bias the drive el enment 502, drive coupling 15 500a, b and c_ and the

syringe 4 towards Totheuldrhg appreqipfed st i fiptianal gedipeitipbarsppavng pfiFgnsidoe.

The pi ni 0”5_5099%%%5115&% at alQ«';e\é, unt ed an t he end of the nenber 500a. Teeth
SGE"Wi

of the pinion a eneg:r YHE"T €€ 0of the rack 500c. Wthin the

housi ng, neans ar ig@EON0i a6 illdirt eotRMktida@ chthptinits 009 RirthéMboaingnt &¥J-
Thus, in the illustrated enbodinment, a 20 pair of |ongitudinally extending
rails 506a andcBBsint awertion. Fpt fieplicliyd vedersizndingitad fuyctionjnzef diergvies. dter usi on

508 on the pigion b. O course, it wJl.l be appreci.ated t.hat onl. one
such rail 'cguﬁg&%seﬁlg‘g%a(tf %ﬁly ﬁ‘ﬁ%?ecé’a:fpoﬁmsc%]ﬁlaorgagcﬁ?tgﬁea‘i}gtlamwetq?%éee% ﬂjé%nel
section. I'n UgRbsodirhéht BMd MEsedREdIBE Sde. AP InstRcdMbthohliBe, raeds i HOREink Bnd

direction to eject the -needle 8 of the syringe 4. The teeth of the rack
500c act dfi tielsagsimicbamisn s noHdwetaésd, 25 since the pinion 500b is

restrained fromraqtati.ng, the shaft 500a i s noved _|ongitudinally so as to
move the syr nge AMRAE"EMHEHEE G FRBpolny BBHFS S RGeS ARIEER at od | n
Figure 11.  ThensReR heBbr S008\%uSHMibM Geat SOGH 4@ Rk 5008 BiHrRE <RI cah Be t he
illustrated enbodi nent, the rails 506a and 506b only extend for a

pr edet er m nedcdnsidgtdio Herthe qarpbitionl 582 of thh eack Safro neditiw: sprieg 404 mngedctsdich t hat
just before the di spensin iston 18 30-reaches the end s ce of the
ringe o ¢ helod S DERER AL Rt Saast S B Gy e ERE SR Dhpdrter Deie 1

PCT/ GB03/ q394§)0a, b and ¢ and the éyringe 4 towards one end of the housing as described previously

above.
The pinion 500b is rotatably mounted on the end of the member 500a. Teeth of
- the pinion 500a engage with the teeth of the rack 500c. Within the housing, means .are
provided to prevent the pinion 500b from rotating. Thus, in the illustrated embodiment, a
20 pair of longitudinally extending rails 506a and 506b extend either side of an axially
extending protrusion 508 on the pinion 500b. Of course, it will be appreciated that only
one such rail could be used or indeed, it could be replaced with a channel section.
_ In use, the drive spring 504 acts to move the rack 500c¢ in a direction to eject the
needle 8 of the syringe 4. The teeth of the rack 500c¢ act on the pinion 500b. However,
25 since the pinion 500b is restrained from rotating, the shaft 500a is moved longitudinally so
as to move the syringe 4 and 'extend'or eject the needle 8. This is illustrated in Figure 11.
The means for preventing rotation of the pinion 500b, in the illustrated
emabodiment, the rails 506a and 506b only extend for a predetermined length. In
particular, the componeﬁts are ﬁﬁanged such that just before the dispensing piston 18

30 reaches the end surface of the syringe 4 the axial protrusion 508 moves beyond the end of




-21 the rails 506a and 506b as illustrated in Figure 12. At this point,
further novenent of the rack 500c will rotate the pinion gear 500b rather
t han nove t he nmenber 500a. According to this enbodi nent of the present

i nvention, formof resistance, preferably in the form of danping is
introduced‘ﬁgggé?g%ion of the pinion 500b with respect t&CT§&? er 500a.
51In this way, the nenber 500a will continue to nove the dispensing piston
18 towards the end surface of the syringe 4 whilst the rack 500c conti nues
to nmove. This is illustrated in Figure213. The drive coupling 500a, b, c

t hus graduaIL% reduces in lLength whilst the_ dispensin iston 18 |
mai nt ai ned atiheratls abfs aad pPoheas 1istrpled InsKigyra de At ths nogty Hgther movement ehBe oul d

be provi ded 1Cohnl. S, . 0N i1 kack 20Q6.. | f the
component s ar SGnpe S REDAE Al RuBaRhe: B e inerbr SRR Al o e
once the rackoH#Oembrasmeé A€ the freserd @S/ehtiocdNsonit fiih 61 vekibtancs, gofBtabBdn thsdorm

di spensing piston 18 has reached the end surface of the Egrinq§ﬁ4 t hen
retraction ofofda@piag s infedugedjoirptationnijheninign Sedh with yeppscinthomeratsh P s of
the syring . n.exnel | Accor di ng . t i [ ' t,
novever . the BRiRREh o BP0 FhRe e (e s A EBLER (S RRANNER

mechani sm | renp@iirfice U i syrdfee 4 hWHilst th@faclt 5002 chhithieetoldove! MBis id ill0drabalg
continues to nove, until 1ts |ast tooth disengages with the pinion 500b. At

this point, Higwe pd.nTesrdrzecpupling Abe bsobes mednalyradpese inlepgib waditfiessed such
that a retracl_sptin can. retract, the syringe 4.and.needl e 8 inwardly of
the device. | “?%%*ﬂﬁ?ﬂ%???PEEnQHﬁgﬁgﬁﬁﬁg?m$%8°§@ﬁ5%ﬁ§ﬁgs, in particular
the pinion 500b, Q'RiractheBhdn@RDQRIEEEGRoTdRItwhiHE dBEEnBenR YR the PbsitidiofiiRe Kk
500c, the pinion 500b is turned through 180 degrees. In this way, the

“axi al pr oflPushekb086 8if thecooporenispat arrgngebsuch thotilh rattaet meshindsisB@aly and 506b.
However, as il.lustrated in. Figure 15 since the dispensin iston 18 has
moved i ¢ hi BRI ek S0P Sok a5l e Seush | e B BeRrsiso0b 1o
move back t hafisiéfg #ad resehddiBhe & suffhide®8 thelsi8ngd QS B rédraction JTiIEUR Akl Wi 21

illustrate yet another enbodi nent of the present invention. In this
enbodi nent, amlyvctir afiehihe snitte senterieck thdxyviege s deinvezpedprdi ng 600 acts on a

drive elenment 602 so gs to_npyve a drive,coupling. The drive goupli in
this embodi ment fﬁ@Fﬁﬁ%éogﬁﬁ%ﬁ“ﬂﬁggPQEWEmﬁﬁﬁﬁﬁﬁ@n eﬁﬁggbéﬁﬁgﬁ ‘ﬁLﬂﬁbneans
of a thregd WhiheRes @gg@@m&m&@&@&%@& Mcuﬁtﬂ, dshiBustihiol f Figh8 94, the

enbodi nent, the rota e conponent 604b 1's
rack 500c continues to move, until its last tooth disengages with the pinion S00b. At this

point, the pinion 500b, member 5002 and syringe 4 are released such that a retract spring
can retract the syringe 4 and needle 8 inwardly of the device. ‘- .
In the illustrated emboediment, the components, in particular the pinion 500b, are
20 amranged such that, during travel of the rack 500c, the pinion 500b is turned through 180
degrees. In this way, the axial protrusion 508 may once again pass through the rails 506a
and 506b. However, as illﬁstrated in Figure 15, since the dispensing piston 18 has moved
within the syringe 4, it may not be necessary for the pinion 500b to move back that far in
order to retract the needle 8. '
25 . Figure 16 to 21 illustrate yet another embodiment of the present 'izlven;ion.

In this embodiment, as with others described above, a drive spring 600 acts on a
drive element 602 so as to move a drive coupling. The drive coupling in this embodiment
includes a non rotatable component 604a engaging by means of a thread with a r.otatablé
component 604b. In the illustrated embodiment, the rotatable component 604b is

. 30 generally hollow in cross section and includes a female thread fqr receiving & male thread

)




30 generally hollowin cross section and includes a female thread for
receiving a nmale thread WO 03/092771 PCT/ GB03/01946 -22 of a threaded
portion 606 on the end of the non rotatable conmponent 604a. A bearing 608
i s provided _between the end of the rotatable portion 604b and the

di spensi ng PPH7118 of the syringe 4. In this way, the HHHEROIB%S portion
604b is able to rotate relative to the non rotatable portion 604a such
that, by neans of the male and fermal e threads, the non 5 rotatable portion
604a and the rotatable portion 604b nové2tongitudinally relative to one

another. Along_ a predeterm ned extent of the housing of the injection
devi ce, neansokyibreagadneriinados en fhecend af the pen Totrtzbiagsmpopet 6048n 46 §rom

oLt 0025 St et LR R el st one

ext endi ng ri b1$d2AnOANinBY4. AmAhie Ry, ShdHoRRmbld MG 604b i dbito roMle Reldtive téhhkve
spring 600 expands, the drive elenent 602 and drive coupling 604a,. 604b

nmove | ongi t udnerabiajablapozitont Gh4psush sk, by msanceidhemge efd femeledipeadsghe nout - of
the housing. This.is j.llustrated in Figure By virtu ngagenent of
the arns 690 WAAPIS rekion ofEhiaSd 68 ordats e fleaieer i Sasly s SRAER AR cl
to rotate rel glogieg to the non rotatable portion 604a such that the drive

coupl i ng 604a, 604b nai nt ai ns a constant length. Further expansion of the
drive spring 600 cAlgsespieheeniniodextotiflthalpusiog af the bdéstivwdevinsymearsgre

di i i 8 withi h . of i 4 . th
Contents Jof Ehgded btyentahs ktnroriie S doan Btete ot st ReFiBEHa: og i n
Figure 18, theo@xt 60ab iRfud0aitiBRt &relat Ldterdiite i kD whitg che8d @ith ar m 610

noves to a position beyond the end of the rib™ 612 just before the

di spensi ndOpi bhgimdiBily exteluibsg fith@l 2dnding a pfeicternihed kagtheedl e 4. At this

time, the rotatabl e@gegrthi OB 604b is able to, rotate rel atige t.0, t he non
_W &

rotatabl e portion 8 @ave speing pYQ expradse e SHVEslEem 699and dewet hr eaded
porti‘on 606 Ngyig GG 6 nfthe IAGidRUFLAI 6 pRGEd: bRMeBREF of (BY spirg¥h B0
sone resi st anceﬁ?{ég nmovenent t|?)r e?erdg%lig ?%4 tsﬁ(%ﬁ% orm 55 o?odarrpl ng, the
rot at abl e poréfiteh@Bihg. This$dillhdtratedveBiglveridi t udi nally so as to nove the

di spensing piston 18 to the end face of the ‘fs%l{i nge nce, the drive

4. He
coupl i ng 604a, 60BbViEReLfREISFmER M terhO) Attt e wh P 1% therpeighls perienng
piston 18 iss gt Al 368 téotdiR18980 the non rotatable portion 604a such that the drive

coupling 604a, 604b maintains a constant length.
Further expansion of the drive spring 600 causes the drive coﬁpling 604a, 604b to

move the dispensing piston 18 within the bore of the syringe 4 so as to expel the contents
~ of the syringe 4 through the needle 8. However, as illustrated in Figure 18, the extent of

20 therib 6121s su<':h that the lateral arm 610 moves to a position beyond the end of the rib
612 just before the dispensing piston 18 reaches the end surface of the needle 4. At this
time, the rotatable portion 604b is able to rotate relative to the non .rotatable portion 604a.
Hence, as illustrated in Figure 19, the threaded portion 606 moves inwardly of the
rotatable portion 604a. By providing some resistance to movemént, preferably in the form

25 of damping, the rotatable portioﬁ 6042 is.still moved longitudinally so as to move the
dispensing piston 18 to the end face of the syringe 4. Hence, the drive coupling 604a,
604b gradually reduces in length whilst the dispensing piston 18 is maintained at the end
surface. ' |



surface. WD 03/092771 PCT/ GB03/01946 -23 In a preferred enbodi nent, the
arm610 is intended to spin against the resistance of air. It may take the
formof a sinple flap or a maybe part of a turbine or propeller cross
section. Irwﬁi&;%J;ﬁwtrated enbodi nent, at |east a pair of fla8§ are
provided. T &1%¢se mechani sm may be dependent on the PESFHHROEF the
drive elenent 602 5 and/or non rotatable conponent 604a. |In particular,
the syringe 4 and needle 8 may be retracted when the drive el enent 602 and
non rotatable portion 604a reach a pred%@brnined position in which it is
certain that the dispensing piston 18 will have rﬁached t he end .surface of

the needle 4. |In tiA@Preferedembpdmentiisdrmdil s miguled fq spa st PREFSEBRSE, 604b

itself forms pagt r;_inﬁa[g] ol sk fidir

rot at abl e poTtlohlg%%%gﬁﬁg%?ﬁégﬁgﬁﬁﬁﬁgg nal Téﬁgsﬁﬁceh%%ﬁsQRﬁich(?% not
t hreaded and shiiah Ih theliBusgrated tlBddidabg, 0 ldaeira pired flaseet pronided. t he t hr eaded
portion 606. As illustrated in_Figure 20, the overall length of the drive

coupl i ng 604b wi | | Theaglgrse meghanisp rﬁ@?’l{fi@@%ﬂﬁlﬁtlm@@oﬁ’@ﬁn Pbths Adpt dergiBbhent s

604a has .nqve 1 | ' | ' -nal e j fromthe
femal e th?gadglg\%oqtn ﬁ%%?%%%‘% %ﬂgﬂ%dgrap%%r# E%HEB&A?G%%[B?Q? |a?r%ﬁget9%§eﬁ %%l%eat abl e
portion 604b atactédehdmiihd difj@ etbmbht 4020ad hen RERMIE Fitidh d0dateathhe syringe 4 and
needle 8 can be retracted as illustrated in Figure 21. It is nerely

necessary f orpredasermined pagtionis whish it is setainthaghe dispenpiag pistog I Silk bavsredchedyt h
to allow ful lthggﬁcfs t%cl; oorktﬁ)gnetpﬁlg4_needl e 8. 20 -24- CLAIM5S 1. An injection
g: a housing

. . o . . . .
devi ce includin u Or ‘containing a syringe having a bore

extendi ng from an Iy erdilstta eRboBmBREtk SritdBblitecoll i, H04Mtd fofnes faetiof the
t hrough the end surface and a dispensing piston novable in said bore

t owar ds sdi0d wshert sweliaase. so as to expel the contents of the syringe
through the need s Elﬂ(satraqu:l a{eq’gtat%l\élpg ioft '$04b.defines an internal hollow space 614

which is not threaded and which is larger that the outer cross section of the threaded

portion 606. . .
As illustrated in Figure 20, the overall length of the drive coupling 604b will reduce
15 inlength until the non rotatable components 604a has moved to a ﬁositiou in which its male
_thread disconnects from the female thread of the rotatable portion 604b. At this timq, the
rotatable portion 604b and the syringe 4 will be released such that the syringe 4 and needle
8 can be retracted as illustrated in Figﬁre 21. I is merely necessary for the internal hollow
- section 614 to be of sufficient length to allow full retraction of the needle 8.
20




opening at one end through which the needle may extend; a resilient nenber
for biassing the syringe and needle inwardly of the housing; a drive

el ement novabl e towards said one end so as to nove the needle of the
syringe out of the opening and to nove the dispensing piston of the
syringe towards the end surface; a nmeshani smoperable to release the
syringe such that the needle noves inwardly of the housing; a drive
coupling for extending fromsaid driv I nt to the dispensing piston of
the syringe so as to transfer nnvenen§1%¥ﬁggid drive elenent to the

di spensi ng piston; wherein the drive coupling I's conpressible in length
such that, after th der (#ennnt noved the di spensing piston to the
end surface, the dr énﬁ%ﬁﬁﬂleﬂﬁmdp 3ﬁ$y reduces in length and transfers
sufficient foradobsingdont@itainihie ﬁfgbelawﬂlg 4 Bord:pEHfAg RS hlanon Whi | st

t he di spensing piston i s nmaintalne t he 'end surface unt|I sai d

mechani snfR@FUHAeR anee T%@%““@ﬂuﬁhwﬁhﬁb@bpﬁhﬂﬂgughéhacndsuﬂEQBto claimi

br cdiet or i b RN TP piorB A 5o A b0 iR ERE BRSO B adual 1

reduces ito ¢éxpedtine Mlamtshﬁtthe ajrmnge thﬂ@&gﬂlth@ﬁé@dl@,thilﬁjt@mg kadhgant he end

surface, the driye ele ve in sgaid housing to said
predetern?ﬂ%rﬁngﬁgPP?BH hﬁcg‘éf%lﬁeé@r%e}g@@ar ding to claimi or 2
© wher e:jn tretdrar@’ﬂ‘mqg?m%rf‘fi%%ﬁﬂ t?e&ﬁiﬁ%t qdjlgéédl'@ﬂnp 8 He rstdand
. second rel atively nmovable walls e firs el ng nova y sai
drive el h@ingnd sai d second wal | being operable to nove the d| spensi ng
pi ston; and -2 | ee owabl e Lom t he
chanber. 4. A%alngjeec bqgt ’(ﬁ’)saﬁah OP‘ge%ﬁllﬁ?ﬁ%OW%Vre Crive -

coupl i ng ofrthewssteage out of the opening and to move the dispensing piston of the
syringe towards the end surface;

a mechanism operable to release the syringe such that the needle
moves inwardly of the housing;

a drive coupling for ektendjng from said drive element to the
dispensing piston of the syringe so as to transfer movement of said drive
element to the dispensing piston; wherein

the drive coupling is compressible in length such that, after the drive
element has moved the dispensing piston to the end surface, the drive
coupling gradually reduces in length and transfers sufficient force to maintain
the needle in its extended position whilst the dispensing piston is maintained
at the end surface until said mechanism releases the syringe.

2, An injection device according to claim 1 wherein the mechanism
is operable when the drive element reaches a predetermined position in said
housing and the drive coupling gradually reduces in length such that, after
the dispensing piston reaches the end surface, the drive element continues to
move in said housing to said predetermined position.

3- An injection device according to claim 1 or 2 wherein the drive
coupling includes:

a chamber defined between first and second relatively movable walls,

- the first wall being movable by said drive element and said second wall being

operable to move the dispensing piston; and



a main body for mounting on the syringe relative to the bore and the
needl e, the main body having a bounding wall defining an el ongate passage
within which the first and second walls are both novabl e, the chanber being
defined by the bounding wall and the first and second walls. 5. An

i njection device according to claim4 wherein the bleed orifice is fornmed
at a predeterm ned | ongitudinal position along the bounding wall and is

only exposed to . r edet er m ned
ongi tudi el posP el O HediE ARRA BN R BRI T he bR 0 S
including a syrigge daninjéchied devidetrectmliag by claites sheraigehddriveg a bore

extending from.an en surface, a needle comunicating with the bore
through t heSHIREMCISSAnd a  di spensing piston novable in said bore

towards said end i '
owar ds sai d endasHaindsRlySer afodingoP e %{?@%ﬁ%ﬁsﬁwgﬁ%ﬁe bBfe S¥d tRge

t hrough the needl e wherein; the drive cou In the syringe. 7.

AnI : nj ect i oReerlle] he matvbernpving alheundn hgma}ldieﬁnirtg?ri e}oﬁngzmpaﬁsg%a:ond |
wal | s are I+ ' cha IS i he t ore an
the first antithSilith 8% ft 98 Ahd ENE RETB b mBuAEleL Bt tes bepts rn 7
wher ei n t hedéfieedlby oié fice is formed at a predetern ned | ongitudinal
position alpng the baqre d .is only opened to the chanber once the second
wal | passesg?'ﬂ%‘a‘&géﬁéi %‘P&&P&ﬁrs’qa&a@e? Wallsposition. 9. An injection

devi ce accordinggto ?hﬁiiﬂjeﬁﬁﬁh(ﬁvi’&%rc@%

: .eed £ a
cross-section which is elongate such t Ilaa?lflggosata e%vé@%fn \?\g E(rimve's

t owar ds t heowfice isuformed at fal predetieemimedslongitudired gositint along thebotmdinghanber .
10. An injecton . devi gce accordi t,o claimb5,.8 or 9 further |ncluding an
array of bl‘gé gz op SEWE‘ig‘?ﬂge?fmﬁb%%f&it&eéﬁ@%W Passgsthe that, as
t he second pﬂidletémﬁgédqmﬁﬁnhr@)m_surface, flowabl e material bl eeds

faster fromthe chanber. . . . . .
An injection device according to claim 3 including a syringe

contained in the housing, the syringe having a bore extending from an end
surface, a needle communicating with the bore through the end surface and a
dispensing piston movable in said bore towards said end surface so as to
expel the contents of the syringe through the needle wherein:

the drive coupling is formed in the syringe.

7. An injection device according to claim 6 wherein the first and
second walls are movable in said bore and the chamber is defined by the bore
and the first and second walls.

8. An injection device according to claim 7 wherein the bleed
orifice is formed at a predetermined longitudinal position along the bore and
is only opened to the chamber once the second wall passes the predetermined
longitudinal position.

Q. An injection device according to claim 5 or 8 wherein the bleed
orifice has a cross-section which is elongate such that, as the second wall

‘moves towards the end surface, flowable material bleeds faster from the
chamber.

10.  An injection device according to claim 5, 8 or 9 further
including an array of bleed orifices extending towards said end surface such
that, as the second wall moves towards the end surface, flowable material
bleeds faster from the chamber.



-26- 11. An injection device according to claiml or 2 wherein the drive
coupling includes: a drive frictional surface engaging a driven frictional
surface, the drive frictional surface being novable by said drive el enent
and said driven frictional surface being operable to nove the dispensing
pi ston such that when the dispensingypiston reaches the end surface the
drive frictional surface slips relatlve to the driven frictional surface.

12. An injectian dewdiakdldie dRofdifk thifShes Arkianthk Ufive 1 ct i onal

surface is rotatabl e about an axis gener y perpendi cul ar surface
and is rm@@‘dplmgnml@ﬂ%rlve el enent at a position offset fromthe axis. 13.

An injection devjge to claimi1l.or dr,i.ven

frictional surgd{@ G §1c 8?%1 %ﬁgln&ﬁ%&Y@éﬁﬁn&f %ﬁ’ﬁlé?lémfﬁl ar to

t he surf agéctiorehl Is&rf@@@b@lbﬂgﬁnbﬁaﬁm‘!) shfﬁﬂt@ﬂ@ﬂﬁa‘n‘ﬂﬁn@sﬁi@ﬂn@é&m a position
4. An injection device according to claim1 or 2

of fset fram{he amntg %
wher ei n t Hactipna) surigge ﬁllnﬁgmeﬁ%b ade snove thaekispeastngpigian sichgbat ; wher ei n

one of the v Lve,el enent and
the ot her oo Ebenbimelitol bolehts thd SRARHGs Ble AR AEARIC, e
di spensi nguﬁaeﬁshps ria]iitm&rtmthgs driven friddondeuafaeer di ng to cl a| m 14 wherein
t he pinion gear udes. .a I ction byake ch t hat e di spensing
pi ston reaches!®t heﬁgﬂﬂlescﬁf)flé{eglcetaﬁ@o ing fo l@rlé@eéﬁrb‘g’l ® An i njection
devi ce acfiutibnashrfacd BirGtatdbleiyoft An'dRfs gcéﬁi%kélt[yh%&?gdfklﬂé{r%tﬁ ef Iy wheel

es

such that, when the dispensi ngﬂgl ston rea surface, the pinion
gear is t sitiace anshisraevediby saiddrive e1¢mgn’sampesmbntdffset frpm theemtis. 17. An

injection devige acgandi g h AedHds REGHES P(gcl(ai{rg L ToMhS Hlein the
driven frictional surface is rotatable about an axis generally perpendicular to
the surface and is operable to move the dispensing piston from a position
offset from the axis.

14.  Aninjection device according to claim 1 or 2 wherein the drive
coupling includes:

arack; and

a pinion gear; wherein

one of the rack and the pinion gear is movable by said drive element
and the other of the rack and the pinion gear is operable to move the
dispensing piston.

15.  An injection device according to claim 14 wherein the pinion
gear includes a friction brake such that, when the dispensing piston reaches

- the end surface, the friction brake slips.

16.  Aninjection device according to claim 14 wherein the pinion
gear drives a fly wheel such that, when the dispensing piston reaches the end
surface, the pinion gear is turned against the inertial resistance of the fly
wheel. '

17.  Aninjection device according to any preceding claim wherein
the drive coupling does not reduce in length until the dispensing piston has

reached a position at least proximate the end surface.



the drive coupling does not reduce in length until the dispensing piston
has reached a position at |east proximate the end surface. -27- 18. An
i njection device according to claim4 or 5 wherein the nain body is
fabricated out of plastic, for instance by injection nmoulding, and the
bleed orifice is formed by drilling, fos-instance nechanically, fluid or
| aser, or in the injection noulding process itself. 19. An injection

devi ce accordi ng L0 any, ; rfélv?d . r j .udi ng_an
absor bent w cki nég'mat %1&5&%@% et alen%ﬁglf&elir}ggé)c%@c%gﬁ%yhgg@ég}ﬁ%gn?%m t he
bl eed ori fi bedy 2ofabaicaradvaitod phdsticgfdrinstasee by injectiog ariuldingdend cke

according toy,any .precedin | gi.m the drive coupling,haying: a length for
ext endi ng fﬁﬁ%at(ﬁ (ifrng%mé‘?%ﬁ%apm%’Eﬂ’é‘rﬁ%"ﬁ?@ﬁg?‘ﬂ@%}%ﬁuﬂﬂ?r s, &¥r i nge
so as to trantieinjemirmbhldhg bhsteds tvgfel ement to the dispensing piston;
wherein the drive coupling is conpressible in Iength whilst overcom ng the

bi as of the resil®i enAnipjgsliondeyicetagaerding teany bpe of chameBdoant has noved

t he dispensi | 1L the, drive coupli radual | y
reduces: | n TP aacPinehfiind dn o ROt SRS Suprk B et Rl o
sur f ace unt edcaphked frorethableethorflceases the syringe. 21. An injection device
according to any one gf clains i to i9  further ing¢luding: an engagenent

for transferring?8riv @Wﬂgﬁeﬁvﬁﬁmmimectwuéﬁrlﬁ@acqowwom nge

body such t priceATHedIRN, thE dbRE ¢ {lhﬁﬁ eLefipat towards said one end causes
no rel ative novenent of the dispe S|%g pI'ston in the syringe;, wherein the

engagenent is rehdengibifer entendingdroradtie drie démenttd theeispdrsimispistort of t he
R T e e L
An inj ecti odispensing piten; whegin 0 cl ai m 21 wherein the housing
the drive coupling is compressible in length whilst overcoming the bias
- of the resilient member such that, after the drive element has moved the
dispensing piston to the end surface, the drive coupling gradually reduces in
length whilst the dispensing piston is maintained at the end surface until the
mechanism releases the syringe. |
21.  Aninjection device according to any one of claims 1 to 19
further including:
an engagement for transferring drive directly from the drive coupling
to the syringe body such that movement of the drive element towards said
one end causes no relative movement of the dispensing piston in the syringe;
wherein
the engagement is releasable once the needle of the syringe extends
out of the opening such that movement of the drive element towards said one
end causes relative movement of the dispensing piston in the syringe body.
22.  Aninjection device according to claim 21 wherein the housing
includes a release portion which interacts with the engagement to release
drive to the syringe.
| 23. Aninjection device according to claim 22 wherein the
engagement includes a resilient latch and the resilient portion includes at
least a recess in a wall of the housing allowing deflection of the resilient latch

to release the drive to the syringe.



I ncludes a release portion which interacts with the engagenent to rel ease
drive to the syringe. 23. An injection device according to claim22 wherein
the engagenent includes a resilient latch and the resilient portion
includes at least a recess in a wall of the housing allow ng deflection of
the resilient latch to release the degve to the syringe. -28- 24. An
i njection device including: a housing for containing a syringe having a
bore extendi ng 3 a Ayinjeion davile fnchrdiag: end surface, a needl e

end surface and a di spensing

conmuni cating W s bore through the d a €

pi st on rr[)é/i;ff:;l:c)ily ev‘% é\élgsgl?@%g%taﬂ%ﬂgﬁ’%‘%ﬁﬂ‘% a bore exdendingds asyringeel t he
contents i Heora \ani englesuirfice Uhed d18 snals - i ' n openi ng
at one end thro %h V\/Hi ch the, neee_d_l ecﬁgfy%ﬂgﬁ%céﬁﬁgvﬁﬁ&%wgﬁ%@bt for

bi assi ng FHQS&#I f §Bd 3speasmgistommiivablefintshiel bdredsivagds suidende el enent
novabl e t qupmkes ' tQ;.move the needl.e of_ the syringe out
of the opening gig%%oé{%bgﬁﬁ?zl?el sﬁ)ﬁgFﬁEl%"s&Bﬂu&ﬂi%ﬁee@%qﬁﬁge t owar ds
the end sbenginghaving awvepeningbt oge kad tﬁﬁ&g’lﬁvﬂﬂ;hfth@@ibéﬂieqngj, b¥@nfl enent to
t he di spensi ng ringe so as to transfer novenent of said

L. totn of ,th A >
drive el enent trgslﬁﬁ% raemben forhjassing she suingeandnerdieinmardipof theansf er r i ng
drive dirhotisingf romthe drive coupling to the syringe body such that
novenent of the drive elenment towards said one end causes no relative
nmovenent of thd d&l‘@ﬁiﬂ\'@‘?ﬂfgnpv@lemm’vardslmidyné 8gd so avhe hrive theaieddlési ng

i ncludes gf il S ' Leh interacts wth the engagenent to rel ease
drive to the syri 382’?‘{%’f]g‘%e‘w&gg‘b%ﬂ?%?Elt}'vatgsé&meesmsw&b@dl e of the
syringe ewrugtstovands tife dnidesvefies} ng such that nmoverment of the drive el enent

towards said ong_. end claus s relative novenent of the dispensing piston in
the ‘syri nge boﬁ?,pve coupling for extending from said drive element to the

dispensing piston of the syringe so as to transfer movement of said drive
element to the dispensing piston; and
an engagement for transferring drive directly from the drive coupling
to the syringe body such that movement of the drive element towards said
one end causes no relative movement of the dispensing piston in the syringe;
wherein
the housing includes a release portion which interacts with the
engagement to release drive to the syringe;
the engagement is releasable once the needle of the syringe extends
out of the opening such that movement of the drive element towards said one
. .end causes relative movement of the dispensing piston in the syringe body;
and |
the engagement includes a resilient latch and the resilient portion
includes at least a recess in a wall of the housing allowing deflection of the
resilient latch to release the drive to the syringe. |
25.  Aninjection device according to claim 22, 23 or 24 wherein the
* release portion is located in the housing at a predetermined position and the
engagement includes a trigger which is operated by the release portion to

-release drive to the syringe upon reaching the predetermined position.



and the engagenent includes a resilient latch and the resilient portion
includes at |least a recess in a wall of the housing all ow ng deflection of
the resilient latch to release the drive to the syringe. 25. An injection
devi ce according to claim 22,23 or 24 wherein the release portion is

| ocated in the housing at a predeterm n@$-position and the engagenent

I ncl udes a trigger which is operated by the release portion to release

drive to the syri3fye uboinjectionidavice hecopdnteiond]ainded dPeSiwhaBin the%t 26. An
i njection dqg&"ﬁ%ﬂ%ﬁgﬁgr%ﬁ t@c?cl ahm 2 é{/ 24 wherein the at |east a recess
engages the resilient g?ﬁ esliegt gnes tq prevent futher relativepvenent  of
t he syringe mouyment ¢fthels9tingdbody In ti hdiNifet | On device according to claim

23, 24 or 26 wherein the, drive caoupling inctudes a fluid chanber defined
between first and’secdHieeion dedrsacnovdingdowddiis 231 feof 26 shevehlthdei ng

art of a pidghven L) h erating on.the piston. 28. An
!Onj ection 8evi c_eoggggrggﬁﬁgaté%ég@g(? %@Bgﬁld%n%ﬂé?%%‘?prhlﬁ%a $&FENEOuUpI | ng
i ncl udes a rfﬂlgmfe]éflmﬁmblemal}sndieﬁtstmmﬁdi@g PAHGT a SIsREM theBsifiBRRYe meNt

i ncl udes at rotyusi on on a surface of the rigid elenent and a
latch fi xedlértgﬁg)%’fagae £0?%1éeg??qlhge body engaging the protrusion; and the
rel ease portion e8¢l udesinfectHon il ed i ngy.for Lng tthe | atch;
wherein the rigi ggﬂ(e enentlﬁenpve_s t he ﬁg@fqﬂ%&?%} e22p§g?‘atgf’sqegﬂnuntil t he
latch abuts the ve gpuplingteludes a rigidrelemennestentiimniromahpideivieusi on.
29. An injecti one}gg?/é'lﬁe according to claim28 wherein the latch is
deflected resiliently past the protrusion. 30. An injection device

according to cl athe @fagenrenit indlhded Atleistiche rg}gn tbifen @ sofikh Bﬂr‘%r aat a

poi nt bet wegp: end, engagi n he protrusio ] an opposite e nd
wherein th eﬁé@%e%PF @E&?gl? fativedadhe syringe body engaging the
: protrusion; and the release portion includes a stop on the housing for
engaging the latch; wherein

‘the rigid element moves the latch with the protrusion until the latch
abuts the stop, whereupon the latch releases from the protrusion.

29.  An injection device according to claim 28 wherein the latch is
deflected resiliently past the protrusion.

30.  An injection device according to claim 28 wherein the latch is
hinged as a cantilever at a point between an end engaging the protrusion and
an opposite end and wherein the stop deflects the opposite end so as to
release engagement with the protrusion.

31. . Aninjection device according to any one of claims 21 to 30
wherein the engagement releasably connects the drive coupling to the
syringe.

32.  Aninjection device according to any one of claims 21 to 30
wherein the engagement releasably connects a part of the drive coupling
movable with the drive element to a part of the drive coupling for mounting

to the syringe in a fixed relative position to the needle.

33. Aninjection device according to claim 1 wherein the drive
coupling includes a longitudinally extending member, a pinion gear rotatably

mounted on said member and a longitudinally extending rack gear for
engagement with the pinion. '



rel ease engagenent with the protrusion. 31. An injection device according
to any one of clains 21 to 30 wherein the engagenent rel easably connects
the drive coupling to the syringe. 32. An injection device according to
any one of clainms 21 to 30 wherein the engagenent rel easably connects a
part of the drive coupling novable wB0h the drive elenent to a part of the
drive coupling for nounting to the syringe in a fixed relative position to
the needl e. 3334An i) iagection dtwidecaecarding db olgirh GchBbFsin fodieFRiafe t he drive
coupling i : L i i | y .ext endi ng nmenber, a pinion gear

r ot at abl ywsn%gﬁgg%?eg%&ggta#aﬁ)e%ﬁ’ﬁ’@ngefw&iwﬁéﬁdﬁ&?mbeéxtendi ng rack gear
for engagenentsw t Antihfecpioni ddvice-a2lor W] L Q0 ' ording to
claim 33 wherei n feat ur'gas are provi d%dﬁﬁ%tfgg}@ﬁfﬁb%lgﬁﬁgﬁ%tﬁg&pi ni on
relative F%H%Saar@mr: 35. An injection device according to claim 34
wherein said features conprise a danper. -31- 36. An injection device
according to claim33, 34 or 35 wherein a guide structure is provided to
engage with a portion of the pinion to prevent rotation of the pinion
until the pinion has travelled past a predeterm ned |ongitudinal position
in the device where upon the pinion starts to rotate and the drive
coupling reduces.in length. 37. An injection device according to claim 33,
34, 35 or 36 wherein the rack has a predeterm ned | ength such that after a
predeterm ned rotation of the pinion, the pinion travels beyond the end of
the rack and said nenber and the syringe are released to nove inwardly of
the housing. 38. An injection device according to claimi wherein the drive
coupling conprises first and second relatively rotatable nmenbers. 39. An

i njection device according to claim38 wherein features are




provided to resist relative rotation of the first and second nenbers. 40.
An injection device according to claim39 wherein said features conprise a
danper. 41. An injection device according to claim39 or 40 wherein sai.d
features conprise at |east one conponent for spinning against air
resistance. 42. An injection device ac@drding to any one of clainms 38 to
41 wherein a guide structure is provided to engage with at |east one of the
first and secondbrentst jediondevicpaeroedingtelchiinves, BatdtdPRheRtihk t he
drive couplg st _a predeterm ped ngi .t.udi nal position in
the device %e[ é%%%trﬁﬁ?}ésl%a{lf) ?lgigﬁﬁgte&gpg%w% P%rtg}?o(’tjtt?lé PiRipRpdoduayentng
reduces in roeatfhof ha piioniumiti ehé PihidaAtraARNed fhith HRdRfenARgqOf cl ai m
| oi'ned by

38 to 42 \Mxerg%ﬂ .tgﬁgf i.r_st,aagt(fe(_:ond menbers ar nmeans of
cor r espondi ng™ Jinabpositiomin gvigeavhore upaiathieqpintoamstaxts th eothte ard
coupl i ng t otheduise chitplihEi@iiles fiftendfh Ni €ction device according to claim
43 wherein the corresponding threads ‘have a predeterm ned extent such
that, after a pi3&det dminjretioardmyide acordingtto YRimeisakii08s of B8 vAgeRspondi ng
t hreads and il 1St secongd. nmenber | sengage and the syringe is
fel eased t otlrlr% %k lliagsa r%ag egglqu{gqu@% sHeh ﬁlat after a predetermine rotaigon

of the pinion, the pinion travels beyond the end of the rack and said member

~and the syringe are released to move inwardly of the housing.

38.  An injection device according to claim 1 wherein the drive

coupling comprises first and second relatively rotatable members.

39-  Aninjection device according to claim 38 wherein features are
provided to resist relative rotation of the first and second members.

40.  An injection device according to claim 39 wherein said features

- comprise a damper.

41.  Aninjection device according to claim 39 or 40 wherein said
features comprise at least one component for spinning against air resistance.

42.  Aninjection device according to any one of claims 38 to 41

| wherein a guide structure is provided to engage with at least one of the first
and second members so as to brevent relative rotation until the drive
coupling has travelled past a predetermined longitudinal position in the
device whereupon relative rotation starts and the drive coupling reduces in
length.

43.  Aninjection device according to any one of claims 38to42
wherein the first and second members are joined by means of corresponding
threads such that relative rotation causes the drive coupling to reduce in
length.

44. Aninjection device accordiilg to claim 43 wherein the
corresponding threads have a predetermined extent such that, after a
predetermined amount of relative rotation, the corresponding threads and
the first and second members disengage and the syringe is released to move
inwardly of the housing.



