WO 03/092771 PCT/ GB03/01946 -1 |INJECTION DEVI CE The present invention
relates to an injection device, in particular an injection device which,
havi ng diwpensezi7’t he contents of a syringe, automaticallyPCEFGRIGHS4Ehe
needl e of the 5 syringe. Devices exist which are-spring | oaded to extend
automatically the needle of a syringe fromthe device, dispense the
contents of the syringe and then automafiically retract the needle. WO

95/ 35126 describes such a device. As illustrated in Figure 1 of the
acconpanyi ng draw ngs, the devi ceyjpreliOSeERERIEE housing 2 in which a
syringe 4 is contained. The housing 2 includes an opening 6 through which
the needle 8 of the syringe 4 may extend. A retraction spring 10 biases the
syringe 4 away fromthe opening 6. The devijce, al so includes a.drjve .

el ement 12 whi chThesprisseas swantign reltesge ian ipactiongledicra PATYIRS AR HYecHen 5 Vispy e

t he di spensing piston.18 of. the syringe 4. Iri_. use,..a._rel e hanj.sm 20
rel eases t h@ggpi Rpamg dispsnsedy eg%tﬁﬂtf ﬂ’g? swcSW?rﬂéédaHy festraF%ﬁgef‘ n%@i:errogf\r}%%
forvvardssan%ﬂthgg needl e 8 projects through the opening 6. Subsequently, the
di spensi ng pisfon 18 is noved so as to expel the contents of the syringe 4.
The device I's dpsjigsaskidt WHidCArs dgri [d@dadlt6 hx ¥R hawititivallythpaeddlcoiar ,  at
the point at which the dispensing piston 18 reaches the end of the bore in
t he syri ngesyingafiom 2 davice,iéspenst thé carttents oflifhk syingeand teendataraaticady pjragt
collar 24 within the housing 2 sq.as to di sengage fromthe drive 20 el enent
12. The arn@ﬁzﬁﬂﬂﬁdvﬁbﬁéﬁﬁﬁg3¢§Qﬁﬁ?SﬂﬂbﬁdﬁBV% within a central passage of
the drive elenent . 12 .aresult .. .by virtue of, t i,as j 10, the
coupling 16 nove&s 1&%%@@ 1 ﬁ]eguaeri 9’&*8?1%‘}?8?&&“%’?? df%v‘té}gégrﬁ?en%eg’gcﬁ?‘gh%rgiaven
away fraggt i\ idie Re6fhfied SThS hERIHAL IR hddh hibbbnidpes GRAHANY
6. CIheﬁggiﬂﬁFggﬁggﬁg?g%gggm% ?ﬁgcggérﬁangenents ave al so ngﬁﬁgioposed.
For 25 i nst gae8 théhselte® &ific 4yrdngdissahpaesndne rardotion sprittg 10rbiudes die, sysihgd he
poi nt at which the dispensing piston reaches the end of the bore in the
syringe, a peayfran tbé opdmingouphe deyice alestinplndescodritoclenentdgsdnch is biasprit B as
the retraction spring retracts the needle of the sprin l.n practi .all
of these pr@m]é‘@méracgublﬁ%l@%r{l%ﬁtﬁe 3ReRsy 1§tf’%g§°6ﬂ“ecﬁynn$eoéf‘e nces
of the various nuf act ur ed ane X '

i mensi ons. BF AFTCHE AP IR OP 20saapan R g S af SRRy R MISERE,
assur ed {ishaf) ved 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 which the dispensing
piston 18 reaches the end of the bore in the syringe 4, arms 22 at the end of the coupling
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 a result, by virtue of the bias of spring 10, the coupling 16 moves
inside the drive element 12, the syringe 4 is driven away from the opening 6 and the needle
8 is retracted within the opening 6.
Other similar delatch or retract aﬁangements 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 rétraction 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 all manufacture components vary around a mean), it cannot be assured that



WO 03/ 092771 PCT/ GB03/01946 -2 the delatch nmechanismw || enable
retraction of the syringe and needle at precisely the nonent at which the
di spensi ngomd®9M r eaches the end of the bore. In practi ceCTaiBa®I94bhe
mechani sm del at ches before the di spensing piston reaches the end of .t he
bore, such that the syringe is not enptied, or the piston reaches the end
of the bore before the nmechanism 5 haspooved sufficiently far to del atch.
Al t hough this problem has been recogni sed before, for instance in US

6. 159, 181, 11%iRIAAASEANRR] | ARLRARRARA of AUk LSRR at Bk

retraction anismra n an automati c on This is considered to

be undesi r abloghent At \&ﬁcl@fheQﬁﬁf%ﬁéinsbistdiﬁeM§ gietentl DY €ftHossl Incpritiov, aiidenthe
i njection device which is O relatively sinple and of |ow'cost (so as to

be useful ameahsiisngdelatches ntfoiedhy dispehsingipition waelres direendof the bareassyich Fedluces

the problens identified above. According to the present inyention there is
provi ded antherfyangs ismotiempiaed, of Feinidemigaches ﬁ%ﬁ@%@%‘?or{?bﬁ%ﬁ&’ﬁ%ﬁc USRI nge

havi ng a bore extendi fro n surface, a 15 needle comunicating
with the éﬁoL@WﬂY?ﬂEﬁE{iﬁ@Ye{%&sﬁ?{}g‘Ee and a di spensing piston novable in
said bore towar ds a0, BSHIAARE b3t RRokBstRflre BeRARLERAL s of the

syringe through ousi ng havi ng an opening at one end

through whi ¢fy 4 0o, nee theBpropdsed 88lubioe habdeR $é bioette aBBbMtubtal rebhetimi ng t he
syringe and needl e inwardly of the housing; 20 a drive elenent novable

t owar ds sai theohmisndatber than arautometic ¢re. Adesissondiderpdto byymdsgieablut of t he
openi ng, preferably against the bias of the resilient nenber, d,.t.o nove

t he di spensi ng piIfslﬁ%OWCtthéh%PﬁeF%éWteﬁﬁ)\%@é’rPﬁge%HIJ%]PPQ(?@F‘?% dhani sm

such as del.atch or retr mechani e i i nge
Such tnall PR REEBPE TaPt e BTt RASHAE A e B E a5 ARL Bk 0%, o,
extendi ng {08 5akdod 1368: RUGIR Me bAbIHR idlntieATHAG. P ston of | the syringe
so as to transfer novenent of sald drive elenment to the dispensing piston;
wherein the driveceerpld toghé presampivesasdbiherd in ptoviddtan ipjeetiar ddyiog whi | st
overcom ng the bias of the resilient-nmenber, such that, after the drive

el enent has imnbwdnig:t he di spensi ng pi ston

a housing for containing a syringe having a bore extending from an end surface, a

15 needle communicating with the bore throﬁgh the end surface and a dispensing piston
movable in said bore towards said end surface so as to expel ‘Fhe contents o’f the syringe
through the needle, the housing having an opening at one end through which the needle may
extend; ’

a resilient member for biassing the syringe and needle inwardly of the housing;

20 . adrive element movable towards said one end so 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;

a mechanism, such as a delatch or retract mechanism, operable to release the
syringe such that the needle moves inwardly of the housing;

25 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, preferably whilst overcoming the bias

of the resilient member, such that, after the drive element has moved the dispensing piston



WO 03/092771 PCT/ GB03/01946 -3 to the end surface, the drive coupling
gradual ly reduces in length whilst the dispensing piston is naintained at
the end swofrape7anti| said nmechani smrel eases the syringePCTABIOHN4NG t O
the present invention there is also provided a drive coupling for use in an
injection device, the drive coupling having: 5 a length for extending from
the drive element to the dispensing pision of the syringe so as to
transfer novenent of the drive elenent to the dispensing piston; wherein

the drive c hieﬁ'(gsxil c?,&ﬁ?ﬁﬁi%%@llp?ing%{%dﬁ% %%,du&rs%fl %n?ﬁ\l Whitft ideSdispRYSing oM ng

the bias o € resi after e drive el'enent has

noved the dpgReNshpttAhsd Mthe b flttice natilssald echanishereltasesehenuipge.ng
gradual |y reduces in length whilst the dispensing 10 piston is maintained

at the end surf adecardinglto tireprasenhavestionr thereas gso providsyrai driye coupliings, si nce
the drive coupling is able to gradually reduce.in | ength whil st

mai nt ai ni ngfartvee ieadiniectipn degce MedHieropping hayie it is possible to design
the injection device,t operate the nechanis t, SO i_nt:

e el Ton ey, et B cORSAL b o TR AT o RS BRI P e
contents of s Rt AYEovEBRDIRCATRENBRLATM it dithsitepkidig@ateh at sone
uncritical pornt of tine after the contents of thé syringe have been
expel | ed, tol er aggagivefcolipiengis coPpressiblRIN MeRtls praferably Wiisgevereonnng ihechias
Preferably, the drive coupling is capable of reducing in Iength whil st
provi di ng aof theirsdiliant nfenrteg stich thayeftentne dritie clemsni has meovied Maedispansingjpigtorh e

appreciated that the | ength of the drive coupling here is. the effective 20
length, ie thielcadgirpossRs driye coumdimeisiug Wéu%fﬁéﬂéq?ﬁﬁmﬁ@%g“ IFENEEng

pi ston, such.that, .accordi to the present inv I th

gr adual | dBE*%H&BEmgﬁﬁﬁéﬁgﬂgF?€§H§P8§%ﬁﬁﬁe%%ﬁ@%ﬁﬁékggFﬁi gs ovar ds the

di spensi ng pi st Ry, d Qi RE AER L dALS1inERYE 1t BriddlallREkdd niléngdis whilstl f i ci ent
to provi de conponent's which are relatively novabl'e in any way which all ows
the drive el#iteiningithe MM Indwesxdmided poddiicapéris posgilie &t designlthelmgattion devide fove
coupling can be 25 provided by a conponent which is novable in_any way

rel ative toopéretedhé veechhmismmt savhe peint after shesdispengiag pistembpsreached the srdvenent

i v ol enbRFHEAER U0 e BrEEr R R ol oS EFon STe L BCTBHeTY “ARd 1 he
i Vo o | B NS O (PRS0 S g
expelled, tolerances of the various components are no longer a problem. Preferably, the
drive coupling is capable of reducing in length whilst providing a resistive force to
overcome the resilient member.
It will Be appreciated that the length of the drive coupling here is 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 in length, it is
sufficient to provide components which are relatively movable in any 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 to the dispensing piston.
Preferably, the mechanism is operable when the drive element reaches a.
predetermined position in said housing and the drive coupling graduaily reduces in length

such that, after the dispensing piston reaches the end surface, the drive element continues

30 to move in said.housing to said predetermined position.



30 to nove in said.housing to said predeterm ned position. WO 03/092771
PCT/ G(B03/ 01946 -4 The drive el enment may continue to nove over a period of
time as tweodw9arer coupling continues to reduce in | engthPsuaiBBlost4s even
t hough the di spensing piston has reached the end of its travel and abuts
the end surface, the drive el enent can assuredly nove to the necessary
position to trigger the return nmechanismpm It is nerely sufficient to 5
ensure that the drive elenent does not reach the position for triggering
the mechani sm  bgf oy d fendiReNRRauPloShoV dveREBESod biseds deidtisge of the
syringe. It will be appreciated that, contrary to previous nmechani sns, in
particul ar ¢dugling eddtpsd RGedlideUs tangassuch tHalb-ofe tiohoh hediispcheing piswer Isupl i ng
of the present invention does not collapse instantaneously but reduces in
| engt h gr adea¢Hey thd emfleafdss ttavel dnsraputs thé endwurfdes, ke drivecderpentiegn esHtadiues to

reduce in length gradually even after the di spensing piLston abuts the end
sur f ace. Fuliﬂpﬁ%’IOrfg? BeCceRty BOsTaen fodp s dhe jefun Wﬁ'@lg’é‘ubll? H’ﬁr@l’ ?‘IfE‘JlFP‘atﬁ sfers

fficiept f t intain t dle.jn it : itLaen and,
prcf er abby, BvebEe T BPREnRe RS E plebl ol BB PR SR e A
Sme poi Nt gk On ARy EIEUALBA rddils B cithhehiod Bengbsasi no piston 15
abuts the en sur?ac%, previous col lapsing couplings collapse

i nstant aneous! y HRERbetappreciafeld thgnemuafy tb peeviaisrmahhniems pnipagicated tido  not
resist its bias. In particular, once the collapsing coupling of EP-A-0 516
473 starts tdlapsidgstudturel eGP A-0i 164178 ethe duive equmling ofithe presspiipgentionidgey he

' d, .h , I I I I d. .
o et oy ol ke imemseneeh B SO RSP s AR R S s e
ond 2 hen eBrint BSiet o SR R gdRlafS oo Bhdife ARR TR A0, bl "

and, he ri IFng canno e 1 niti"ated. However,

W th the prgseatmbd ﬂe%ore?%ﬂs@éoﬁl%siﬁ%?ﬁle (ﬁiv%%ﬁﬁllﬁﬂystm i@ feradushi et foroend

surface, the drive elenment can continue to nove whilst the dispensing
pi ston i s nwimbiatanetheatcedlbén R ekisntet positiol hed, prefemhly, bvereshe tie bewudidhde
consi dered as a danped col | apse of the drive 25 coupling such that the
force and nmtiactonofpringe drive el ement maintain the syringe and needle in

i ve ol emont T BHEHESS, HOOBRGRH G ABITSBEHTE B o baparar s BR e bhact -
nature gfs the aptangsiBile plelRud b s tBhiigs TBY¥apRf 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 no
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, collapsing of
the drive coupling cannot be initiated. However, with the present 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.
The present invention could be considered as a damped collapse of the drive
25  coupling such that the force and motion of the drive element maintain the syringe and
needle in position, even after the dispensing piston abuts the end surface, until the drive
element reaches the predetermined position.
| 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.



start to coll apse when the di spensing piston reaches the end surface or it
may start to 30 collapse at sone predeterm ned point just before the

pi ston r eaohaemIt’he end surface. WO 03/ 092771 PCT/ GB03/ 01926 T/GEd3Befs6re it
starts to collapse, it is preferably rigid. A releasable latch my be
provided to prevent any collapse of the drive coupling until the drive

el ement and di spensing piston reach regpective predeterm ned positions.
Provided that there is sufficient length and that the drive el ement causes

the 5 di spegsi,no Qfaﬁ%?cgcr#lfépgéftﬁ)tﬁé p%fri’&a 9?%5&5'[& rQashhie 18Yh hiag®e ?vaﬁde@i tgntly

qui ckly, it7I's possi Ive’ c ling to reduce in [ength

gradual I'y theostybaiitolldpee 8nihe deive Beiing @ntibMhd diike cleartht el dispeasingbistdn t he
drive el enent. However, since the controlled collapsing of the drive
coupl i ng i sreacH sespemtjue peedeferminke ppstiomsn of t he di spensing piston reaching

t he d f it f bl e that the dri | j i f
constant | engt h Bewisied tedtdhere ixsufinient ipedt BBy SHES HEMVE GBtSIRhg does

t d i.n | th il t di i .St it t
east - pr oxi fiarwS it yeeL s SORREU R Y DBk o S| ARGNLLR A ul
defined bet ?ﬂg%@;g lb®d ir%r{_g r&ﬁﬁl@ﬂglengﬁlg%du‘éﬁi/ YrbRHa R t%e\é@ﬂlilte%gefakl@n thd e Wal |

bei ng novab sal rive el ement and salid second wa eing operable to

nove the di pRESiIcVEmMBLSIfARe dandelembhte Etbvarvef, sinee firrcohtreket cujlajsng bbihabl e
material, preferably fromthe chanber. In this way, drive fromthe drive
el enent anddiiveecduptisg iswaily rdquired amiberragiedofithe digpensing mstemreackag &9 in the

hanmb h d | 1 d di [ .pi .. B h

bl ecd or | 1 BEcha BTeli vy gk A0RYS SoBTBE LA P4 BSERLIADEE PERERehat , | n
mbodi t. the first ' - . d

one” anotfer BaD TG RetraRge R ARty s IF|enRu LR n Aipi bdplter €=

f I owabl e maf.ariahAB8kioRablche phb:aMhiant &&i fr@Berty of resisting flow
through a restriction and need not be a true fluid but could be a Bi ngham

plastic for exanphedrivéicapling efsgrindddentiadiber definetdivetweendirstaindisscopdef er abl y

a fluid such as a liquid or gas. A bleed orifice could be included in th
first wal | wtataslytmoeshibivells,ithe frst walbbelag ntaveble bysaidiive|clgneené pathised SrA

and 11 ui o CHAIBERE oPAGOH RarieunE SBhensi M BoandF oL Do re (PGS S Leh { hat
pressur elSOf ﬂ%v@gbﬂé lrﬁlaitgid-l,r})rgﬁ?ably from the chamber. :
| In this way, drive from the drive element and the first wall is transmitted through
flowable material in the chamber to the second wall and the dispensing piston. By means
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 restriction 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 fluid to bleed from
25  the fluid chamber when the drive element moves the 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.



fluid chanber is maintained sufficient to force the dispensing piston to
the end surface of the syringe. WO 03/092771 PCT/ GB03/01946 -6

Pr ef er ablwp oshg27dr i ve coupling includes a main body for neamtGBIg/omact he
syringe so as to have a position fixed relative to the bore and the
needl e, the main body having a bounding or peripheral wall defining an

el ongate passage within which the first.gand second walls are both novabl e,
the fluid chanber being defined by the peripheral wall and the first 5 and

second walls. | npldisyiake d?ﬁfe%%ﬁrgiiﬂﬁu@és%rfﬁﬂhb &5t rh WM ESn tEsytinES bo

end, both the first an secon s are noved within the el ongate

passage, t hes{dnive aglositibe fixbe rdlgivdab irasbrdynd thb @csjiadhe heinteely hthiama A
bleed orifice may be forned at a predeterm ned | ongitudi nal position along
the 10 per bphmetizd oneeriphstat vall defining an slopgaty passpgrswithingvhiplethe (fstend segebedr

once the second wall passes the predetermn I i tudi-nal positiop.
this way, uialls aehotismogakieas flu & %%&@8833% E’Fé"di’%Pr@ ol G’E'f?ﬁ’ﬁlérg%
posi tion, t-h&a fluid @hanber remai ns of constant volune and the effective
length of t AR HFPUL™@8¥pling does not reduce. However, once the second

wal |- reaches t hegpg i Eﬁragitﬁke&ixje%éﬂ# didiad tohard0nt Fr@Rnd fdot Ge Bre@ds

t hrough the bl ee ICe so that the length between the first and second

wal | s and t b&oafl etk avembestioiithiafthd dlenghtd passape ik ifiuil draatheabliyg deftheddy so
as to ensure that the drive elenent triggers the delatch and retract
mechani sm kte sphoubeiwben themr eci ated that the present invention can be

applied to injection . deyices i.ch house conventjonal ringes o i ch
hgﬁse ot her rriass Ap‘i’%%%‘éé“c‘&?ﬁ!g?éﬁ‘@?d abpprggetgmip ﬁ)&ﬁiﬁ“@ﬁ@ipﬁﬁﬁ‘?%&&%é it
is al so possibl.e t,o for: he.dri i i i i The
(oot oy segr A hh g L% S sRpbRn e hid Oy b0 e bcRBh bt 0,

the fluid ﬁgﬁgpﬁ%ﬁ&e%ﬁﬂ&qo@tuhﬁﬁlﬁ%ﬁ@)@nd the first and second walls.
In this way, the nunber of conponent parts may be reduced. 25 The second

wal'l may form anli tHiegaglunpiite sefontlvealldiesqhes thengedutatmimedoongityindt pesatiethe
di spensi ng piston through a spacer or the like. As described above, a bl eed
orifice coulht fiied chanbesdemains Récqnstant volame agé theseffegtive length of the drive coupling

does not reduce. However, once the second Wall 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 which 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 ﬁfst 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& walls.
In this way, the number of component parts may be reduced.
25 | The seéond 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 so 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 longitudinal position.



enable fluid to bleed fromthe fluid chanber. However, preferably, the
bleed orifice is formed at a predeterm ned | ongitudi nal position along the
bore and we oand277ppened to the 30 fluid chanber.once the PeT@BRI3MNE4E passes
the predeterm ned | ongitudinal position. WD 03/092771 PCT/ GB03/01946 -7 In
this way, as described above, the fluid chanber remains of constant vol une
until the second wall reaches the predgterm ned | ongitudinal position such
that the effective Iength of the drive coupling starts to reduce only in

the region wher ehft@% e I,B? SdcRBePidiONhe ﬂﬁﬁ%ﬁﬁlb%pﬁnﬁﬂg oTebARER voRmEN Gt

bl eed orifice may ternative It may have a cross-section

which is etengaind vdilfe@thes Iﬂlﬁlﬁemmhmmoﬂ@nmynabbohhmedmhrthitlﬂmea“f@mfend| ng
towards the end surface such that as a second wall npves towards the end

surface, fl lengthtifélesidriveaenuphing starts totradude|oniyingharageon wire therdisnesssg pigionbe
arranged in this wa suc that once the di spensing piston 10 reaches the
end surfacel®fhgst exposes a sufficient area of the bl eed

f t I
g{o:or Iongf % e to aﬂl Wt %§hﬁ s&fl?égg QCJrlr%:ar(r)rerelH]faufv b b aCA{gﬁ}{Eﬁ% C?Otss ge"rtl%%"c}mh
needi e. | ndgadonsARCAflciert tal e aH%ﬁ%foblbéH’&'i‘ﬁde@@xteh&%@ovﬁﬁ&s b6 novi ded

an injection device including: 15 a housing containing a syringe with a

syringe bodyurfmy i thatmsrascenidendl mgvés towarR thead sufatadrid bleadseabter from
conmuni cating with the bore through the end surface and a dispensing
pi st on rmvaﬁiaéluld'lcmlwrbore towards said end surface so as to expel the

t ent f th th gh th eedl h
at one end  t hr oABROWASEHIEHE HEBEFLT v&ytsgﬁﬁtha%??%éé‘%sﬁavﬁeﬂsﬁf“ RBer 19,
bi asi ng jphe syflnge. &Iﬂ@éegﬂwesecg%@{vgﬁénp% %%?ufﬂ&*é ?ftﬁﬁgfeearsnﬁbeggq

movabl e ‘towar ds s al ne en e nee syrin

of the openiigy NRIEbY&RI YoragR MEE chiebR S A a %ﬁ@;ﬁﬁzﬁ@td AIRAM theResRmt and to
nove the di spensing piston of the syringe towar he end surface; wherein

t he syri ngenfemivbh@rreirat thelgsing? mdnedkondary pi ston novabl e in said bore,
t he di spensing piston and the secondary piston defining a fluid filled
chanber t her ebet lndeed, agentding to the present invention, there may be provided an injection
device including: ‘
15 a housing containing a syringe with a syringe body héviﬁg 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 membe: for biasing the syringe and needle inwardly of the housing;

a drive element movable towards said one end so 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 includes:

25 a secondary piston movable in said bore, the dispensing piston and the secondary
piston defining a fluid filled chamber therebetween; and

a bleed orifice communicating with 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 fluid



a bleed orifice communicating with said bore; wherein the bleed orifice is
positioned at a distance fromthe end surface and the dispensing pistonis
of such awben@9217t hat t he di spensi ng piston exposes the blpegdRIBIOI946e tO
the fluid WD 03/092771 PCT/ GB03/01946 -8 filled chanber as the di spensing
pi ston reaches the end surface and loss of fluid fromthe fluid chanber
allows retraction of the needle by virt.ge of the bias of the resilient
menber. Since the point of retraction is only dependent on the position of
the bl eed of %d SEnHad e SRR Siktoh hEacHESIRE BEE BEfARE SO bss biRuid ¥ theof
tol erances aftecting the point of" 5 retraction are reduced such that the
syringe canflbid cassbéesdloysirefrictioh @d thetnetdie bpvirmie aftthebibe bf tht hesilemhtrentbsr.i s
fully dispensed. Alternatively, the drive coupling may_ include a driyve
frictional surfaSiscethgaintefzetraghipw isronily dependen on dhg mosition affies Rlegd @rifice

fricti I f bei ble h he dri I .the dri

fri cti onal S0 Pad@eBLPiige GRBrRBIEP FEn By BIHG O AFBHeT o5 0t OF PRULAT t nat
frictional Sriacesbbrry _ UORPSUER' that |
Surface 81 o o et bR CERO R Rnkl Pl A i M iyt g

case, the dpjowBnicRNRY FIY Bfetsddeduces in I ength once the dispensing piston
reaches the end surface.” The drive el ement continues to apply a force to

the drive coupl Algroayivelyrtheidriod cdupling maytindndd a drbed Siction ssifiade enpaging he
frictional surfaces slip, the drive 15 coupli ng .reduces in |ength and thg
drive el enedtivandsichienal shigacectigidriz fiione] yrfacpdeing gyarble Ry thedivgshement an
mechani sm The drive frictional .surfa be .rotatabl e about .ap _axi.s
general |y pthesEign &igtional Sc“E)t%P?'l el’é%uP?eégtge ﬁ%‘oﬁ%t G598 Py oncﬂl?l%/glaglw Ient
at a posjpti f : i Ip0e! LIkt %Al bifeRe biidsGtiaanato th
surfaceslrgaye{éed? %8?%%%%{820@5%%&6%8%%F?f%pgh%rga Ttﬁl gtgo par aﬁagl I%so tahe sourfe ace
and may be QRe8rABI®iohS sPHee.t he di spensing piston froma position offset
fromthe axis. In other words, drive to or fromthe rotational frictional
surface may be bYhueanthis afse,ghedavikcowptihgonlyredigehintlbragth ongrsthe tlispensing aces
slip and rotate, the connection points to the drive el errenq% and .t

he.
di spensi ng pisgl.@ldfqaqm%ﬁxe@pg§@qfageo‘g@p H&iye elepentrepntigpes ta aep,lé@ . ﬁ:@ t?nERP ‘frW@I ude
movabl e by CHPLEE PYSTERAHAT Fithan e e ot tgnge padiond il Yot ar 3

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.

In other words, drive to 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 move the dispensing piston.

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

the rack will tend to rotate the pinion gear.



pinion is operable to nove the dispensing piston. In this way, as the drive
el ement exerts a conpression force on the drive coupling, the rack wll
tend to rwODaBm927me pi ni on gear. WO 03/ 092771 PCT/ GB03/ 01926T/GE3/0kwad6 pi ni on
gear may include a friction brake to prevent rotation and allow the drive
el ement to nove the di spensing piston. Wien the dispensing piston reaches
the end surface, the friction brake slpps and the length of the drive
coupling is reduced. Alternatively, the pinion gear can drive a fly wheel

such that when tag ﬁl'gf’&f%ﬁf ng% TR RLOR HEREARS td Hevan ‘i'otﬁtl%rf AeallotBe BEPE ON

gear is turned agal e tnertiral resistance of the fly wheel. Thus,

once agai n, glbRend t6REWR tRé dispéhsiipipigo OWbleh Mg dispensidy @étbn kactex (Heainded
above, previous injection devices drive the dispensing piston to first
nove the sysirfige ths frictioh brakeatigs pubihe langtht ¢fthe dove eoupling iedetedt he

injecti devi housi.ng. _ Thj s k || f [ d] t he back
pressure on'the. ANGRGLTSY, (hapisin B 10 e 4 01 HEPIGHSE RRGRS SRR T o
ired_to i t th dei latively |ow : : i
rore i1 1 CBED FEFFR e Res A Ttcho R arLEt o B cRIRE insHhe sl b EskS
fluid will ﬁ?n""hg .Spﬁﬁie&lcg ?g&ﬂ}l,tt §le'ﬂ ddfﬁh@@rfi%&ubﬁréée & r6@idegct |y inserted

bel ow the s nce, prefeérab e injection vice further includes

an engagenent fopg ekplains @bsveNprefiouy njeitionalelited driva thb disgensirey meaople figgt t o
the syringe body such that novenent 15 of the drive elenent towards said
one end caus®se the syshge isewholvenenositén theameedls puisisiersd thsi igteshion devi¢rchatigingnge
wherei n the engagenenf is.releasable once the needle of t syri.nge .

ext ends out TBIE aiks el Aorrfipedisefies wWher eﬁg‘?/@r?%rﬂr esé?ret%hﬁrflﬂfl&géﬁniﬁ?éﬂ’? % owar ds
sai d one.end. causes réelative nopy t. i p: LSt j

syri nge_ellg'o dﬁﬁla“f’_ﬁr@}lg? &y ﬁ‘g PSP é?qugfg% _gor %‘lgénréh{%gle? Jﬁ% ?S;e)rr%ggg %lly q{"’z'v gr%ﬁeg%% %ﬁ%er e
I's providedyap i ?%&Shlfﬁeulte)zﬂ.iﬂﬁ\‘ﬂirfgethb RElardlitnge i RAUDIRY tHa@Eor@ At willtg a
syringe having a bore extending in a syringe body from an end surface, a
needl e conuRp&Rtd Agmiiht Reddiebforedt istuonugly inbatedridlsutieakm. and a

di spensing piston novable in said bore towards said end surface so as to
expel the cont eHiescepreférablyythi imjectionrdsuigh femtieer ircdeics an epLagR®ERi Y havi ng

o0oBeT 10 B, G082 25 UL OUAR S 19BN TR fy e
15  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.
Thus, furthermore, according to the present invention, there is provided an injection
20 device including:

a housing fbr contairﬁng a syringe having a bore extending in a syringe body 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

25 through which the needle may extend;

a drive element movable towards said one end so as to move the needle of the
syringe out of thé opening and to move the dispensing piston 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 drive element to the dispensing piston; and



syringe out of the opening and to nove the dispensing piston of the syringe
towards the end surface;, a drive coupling for extending fromsaid drive
el emrent twotherdrspensi ng pi ston of 30 the syringe so asPrCo/GBlatsfer
novenent of said drive elenent to the dispensing piston; and WD 03/092771
PCT/ GB03/ 01946 -10 an engagenent for transferring drive directly fromthe
drive coupling to the.syringe body suctQihat novenent of the drive el enent
towards said one end causes no relative novenent of the dispensing piston
in the syringe; WIek&iBmtEHLRIRGEARE Hril S dirQHIGTADIR RRERolHRNBEHN Srigke t he
syringe extends out ofg the 5 opening such that novenent of the drive

el ement t owasdissushititht aveemiefit €fthis ésve ebmtnttewanievadent end cdvkes mh SfpéiNsi ng
piston in the syringe body. This ensures that the drive elenment correctly
posi tions t hwvementraféhalispensing pistertlingthe pyrtgeudherginf r om t he housi ng before

t he di spensing pi,ston is noved to. dispense the ntents f the, syringe. 10
Preferably, the fh’ﬁe@gﬁge@??nab\fie@ésaﬂ’f?cq’gﬁ @e&@s"& eﬁpnﬁ%??ﬁﬁqéspgfo '8sSi ng
the syringe, &“ﬁ%&%ﬁ%.& rﬁ&%ﬁ{eﬂl éfftﬁ% ﬁﬁl?eeell%&%ﬁt't&gamér Qﬁd%h\éﬁ%siﬁ%%tat%y ove
the needle SF°T syringe out of e openi ng agalnst the bras of tlhe
resilient npRehentIrehSdisindinglgioRUSE Btirgdbagdes a rel ease portion which
interacts with the engagenent to release drive to the syringe. 15 In this
way, engagenent mhis dnsurcetiantedrivy elenrehtieornkctly pesitiedsahe veinpe siith theneddle he
syringe in the housing. Preferably, the release portion_ is |ocated in the
housi ng at arqsrudihetfeomithedepusivgibefase theafitpensing pisipade moved indisrraes ths copichiger
which is operated.by the release portion to release drive to the syringe
upon reachi ﬁé&‘ﬁﬁﬁn S%edetermined position. 20 In this way, the needle is

assur edlyy, extend ?%f?r%?l&?@ﬁ riliggéﬁotnﬁdw}é@tinclu@s aheliahh Ynerﬁl%? aﬁggéﬂsgﬁg%é syn'nge

includes a resilien e release portion 1n at “| east
recess in aN@hdedlf inlviafilofhe Mdughs OVh@reditmaitingdy mbvd he neqtié bi @B tyrirgiech
to release the drive to the syringe. Hence, the wall of the housing may
mai nt ai n t heutre&fthd dbmanting agacist the baaspd she iegiiemfmer@®erengagement until it

reaches a recess or even an opening in the wall, L. .
Preferably, the housing includes a release portion which interacts with the

engagement to release drive to the syringe.
15 In this way, engagement 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.

Preferably, 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 opening in the wall.
| Preferably, the at least a recess engages the resilient latch so as to preveht further
relative movement of the syringe body in the housing. |

Thus, when the resilient latch 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.



Preferably, the at | east a recess engages the resilient latch so as to
prevent further relative novenent of the syringe body in the housing.

Thus, whewotoh®927esi | i ent | atch noves into the recess or opEMIGRY301945mYy t hen
engage wth the recess or opening so as to fix the relative position

bet ween the syringe and the 30 housing. WO 03/092771 PCT/ GB03/01946 -11 As
descri bed above, the drive coupling may{4-ncl ude a fluid chanber defined
between first and second relatively novable walls, the first wall being

part of a piston f(&%grgsct -hogg 815&;%! b ainte Lot f fglﬁ%g.ﬁf iath89a Abid dnbeSddthed BY

engaging with ei I spensi ng pi a secondary piston (form ng

with 5 thepéivepenst agd ficshdrelaivelyuhelydlawdity, Jhe firtkiewilebeing part pbHs pistoarand
bet ween the di spensing piston and the syringe body can be fixed, such that

any drive afislreslient datcthepatatingoonctbeplstang or  di spensing piston will result

in novenent of the syringe, rather than the dispensin iston relative to
the syringe. TheByepgaginbygh Pﬁ%erﬁ%ﬁ/dlﬁl?@is%é’l%orf?rgar %chq“g’l%ﬂltgtoé‘ﬁ%gﬁﬁ]?r om

on a sur packeatrehuny gt P UHREERY AP ARERU e VRS JRS B pon"
syringe bodx%cgtggi@gﬂéﬂggoﬁrohg o B8 Fi&, QfotPsk AnfjQiriELEARA 1B & dTRYlind &iC! ude a

stop on the ngaging the latch"wherei'n the rigid el enent noves

the |atch Wshéhsidaeifion ivilll sdson inuol tmedief ket sytingdiatiser thea thé dippensingrpésipmon
the latch rel eases from the protrusion. 15 The latch may be defl ected
resilient| yrgkie to e syrioge-usi on. However, alternatively, the latch may be

hi d : ti t i nt, i t,r.usi d
alnnggpogisz c gﬁghk}{xéﬁ%ﬁw@ng %1@?@%@5@6@%@%@%@% Bl bg e '?1391?@‘1?561%
engage W e _pr L e - ok

B g R L e e R P L ol
drive coupl {9, fRudntRdvE R he §yr§dgre:bBG?e balothgahé pro@hsiotland ihegreleRRSiortiNmbP

t he needl e. The engagenent may rel easably connect the drive coupling to the
syringe. Aldcirdeatstopedrythe hbesien fagagayiig i jatclewhasabhy rigahelenentangas theof -
the drive coupling novable wth the drive elenent to a part_ of the _drive
coupl i ng t olateh wish freauotresierhentd yhe lateh abpts dhe st gvhereupon the latch releases from

the protrusion. 4

15 The latch may be deflected resiliently past the protrusioh. However, 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 to 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
position to the needle.

The engagement may releasablyA connect the drive coupling to the syringe.
Alternatively, the engagement may releasably connect a part of the drive coupling 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.

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;



25 relative position to the needle. The invention wll be nore clearly
understood fromthe follow ng description, given by way of exanple only,

w th ref ewers®927o1 t he acconpanying draw ngs, in which: Fi gomgGBb3fold4astrat es
a known construction for an injection device; Figure 2 illustrates a drive
coupling according to the present invention; WO 03/092771 PCT/ GB03/ 01946
-12 Figure 3 illustrates the drive coupja-ng of Figure 2 incorporated into
an injection device simlar to that illustrated in Figure 1; Figure 4

Llustrates schegphl oAl HBLAGE LADIAEVE BRutn MibEdrkbeids by migaup! | ng

is incorporate e syringe cartridge itself; Figure 5 illustrates
an enbodi megdvidersamilt t8 ghimeshtedih ¥eouk®1t he syringe; Figure 6 illustrates
an al ternative enbodi ment providing direct drive to the syringe. Figure 7
i | lustrates- schefigticchilluytraies schempioallylaainedivholtiviee in whithghe érige ¢quplisg isat es
schematical ]y a rack and pinion enbodi nent; Figure 9 illustrates

schemat i cal ngorgofataskintonife YIS FAHBAS ¥%8E i on using a fly wheel; 10 and
Figures 10 to 15_. 1| rate an alternative . i i coupling
of the ér esent '159@#{1]8%3[&3%@ ?P%?ﬁﬁ gntJPégY@@ﬁe{gfﬁvteﬁé?% %@héﬁati cally
anot her - embodi N6 fudiCaf ARl efthodinlt PloRReS dirélt @file Bithe Hrire.

w Il be apparent from the above, the present invention concerns injection
devi ces and i s bpisgf ONudirited ffetbgcallyafaosdmgiateiesibodinénta syringe with a
drive coupling ich can gradual ly reduce in |length so as to ensure that
t he di spensi ng pFigtes ilwsmgvesthemati¢allyal raskgandinios sgbedinenthe syri nge and
that the needle is held in its_extended pqsitian by a ropriate . force
until that time.Figorer Blysigatos sohematicaly ada a’@rﬂiﬁ’ﬁpﬁﬁﬂ%%nﬁﬁg’gu@ggﬁ "EGhi ve
coupl i ngo The, drive coupling is for use with a syringe 30, such as a
standard"s dhge or cartridge, which includes a bore 32 extending from an
end surface 34 Wbl 10hE 4 5 DM alBridesbBbeBmahi 6 GOrTBsNpLiE: eRthavi t h

the bore 32 through the end surface 34. A dispensing piston 38 Is novable
al ong the bpegenBihvientia;dadt he end surface 34. In
4 Figures 16 to 21 illustrate schematically another 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 illustrates 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 communicates with the bore 32 though the end surface 34. A
’dispensing 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.



25 particular, by noving the dispensing piston along the Iength of the
syringe until it abuts the end surface 34, the entire contents of the
syringe a9 iBeIrxpel | ed through the syringe needle 36. A®CiridRishrated, the
drive coupling 40 includes a nmain body 42 which mates with the end of the
syringe 30. WD 03/092771 PCT/ GB03/01946 -13 The main body 42 includes an
el ongat e t hrough passage al ong which a_fd.rst piston 44 and a second piston
46 may nove. The first piston 44 defines a first wall 48 facing a second

wal I 50 defined ﬁﬁgﬂg I L stomal
50, together mﬁt?x?ﬁgﬁg?o gatgagg%ggééﬁla%h%g%?%é&ﬁﬁ%i%ﬁé%g%?ﬂggﬁgﬁﬁlg%ﬁ

with fluid a4 el £sddhd Pm&fad Sap ot amhé Afst gistoncnjefiess fikse wattelBifheingnder
pressure and capable of extrusion. Mterials such as powders, greases and
soft -sol i dsscomywiall S0stefinedHoywhesesondpisionpt®f erred enbodi ment, a fluid is

used such that chanmber 52 w Il be described as a f%uid chanber.zghis fluid
is preferably |i&be drsamaliddradsaeandwall 50, togsihsr watkthe elongaie Be5seas s £t on

d, . the fi | ) . . dr.i .dri .
i oot on® dEchantbet s et iyl ARk SRl Rl tald sflotFe SRR dhad"
first pist Oﬁﬁ?ﬁﬁ%ﬁ %ggaﬁﬁgle%kg%sti&f FhRRIR SBPASRARR A Breafdsia@ sbfd€olfdsui d i n

the fluid I's substantially 1 nconpressible, the second wall 50

and, hence, niah®e 5660 Mowieslian péerred erdbsdimenly edluid Bnged hieheha nhabieer 52
passage. 15 For conveni ence of desi'gn, a spacing elenment 54 transfers drive
fromthe sewdlhtle dgicsibehasisfltid chmbeti. ShanBuidds piekaraly Bguigrand sebsiaptialye 30.
Thus, the drive coupling 40 transfers novenent to the dispensing piston 38.
At a predet g}Cﬁmﬁws’g ition along the length of the passageway 43, a bl eed

orifice 56 is provided., Onge t cen I Likhice
56, fluid is abl 18¢ 675 Pistel E5pt ReRE BTty B Be Aybd Gy i R0 Oekh

mai n body 4 iddibs dbYibe OThs GeHS s ENEYmotd et Bl iHMBx @6 3t he 1 uid chanber 52
will be redégaexgﬁ%mg t he 1di st ance bgt Weerrlllot heeffylrst wal | 48 and the second
wal'l 50 will al sashke figtpizamh 4478 enqveéd dphg thd sletaposissdgor 3pfintetbe Hhigkeid the
orifice 56 is chosen such that, with the main body 42 mated to the syringe
30 and havi figidehinberi5? isl substertiablydnqomamessibhe thesseeprsl wall pO and, hence, the setond

piston 46, is also moved along the elongate passage.
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 coui)ling 40 transfers movement to the dispensing piston 38.
At a predetermined position along the length of the i)assageway 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 fluid chamber 52 to outside the main body 42. As this fluid bleeds away, the
| volume of the fluid chamber 52 will be reduced and the distance between the first wall 48
and the second wall 50 will also be reduced. ‘
The predetermined position of the bleed orifice 56 is chosen such that, with the
main body 42 mated to the syringe 30 and having a fixed relative position, 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 just as the dispensing piston 38 reaches the end surface 34. However, the
present invention is based on a recognitién that tolerances, particularly the compound

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



25 50 wll pass the bleed orifice 56 just before the dispensing piston 38
reaches the end surface 34. It wll be appreciated that, theoretically,

t he secormowalo$2730 coul d open the bleed orifice 56 just @ETABIIMIBVPENSI NQ
pi ston 38 reaches the end surface 34. However, the present invention is
based on a recognition that tolerances, particularly the conpound 30 effect
of tolerances of different conponents,_qqean that such design cannot be
guaranteed. WO 03/092771 PCT/ GB03/ 01946 -14- Therefore, the second wall 50

exposes th Illjelr&%?eé [l Lb GG wal ?@g%bgs 4hg bRREBAELISPWRER ﬂle‘?tﬁspeﬁﬁn%?isﬁm 38

position proxinma he end su SO as to ensure that 'the eed

orifice 56 ik%ta PRGHoPYrokiRate tH¥Renk RerfilieAacKdHs iQ ciiusds that B8 baed bafitdigs &nd
surface 34. 1t will be appreciated that, even with the bleed orifice 56

open, some jenbiyrihe fimedies diSpenising psttod 38 Hmts thawsdibunfasd 3¢o t he second pi ston
46 such that the dispensing piston 38 will be dt've$ t he finq%ﬁsnaH
di stance to the kdlbaeprisaiatsd thas, qes pathdhe blepd OrideR? GiPRRY, Mt HAYIES &Froe ¢ e

. " he di . : bt L i : . o h
tcond. pistBil 8! belFesabeha et RoRbPRon o aayb tab B e e b g ke t1e
fluid bl ee‘%ﬂe&ﬁﬂ% {iﬁ'ﬁ sl diseaRnd el enggmffgoe 3'4“2 disipéﬁée'th‘@féma‘ﬂlﬁng@&ltéﬂtﬁ, of

piston 44 w continue to nove towar he end surface 34 until a return
del at ch necfiaRi$iBei3p. operated to retract the syringe 30 and needl e 36 back
into the housing of the injection device. The particular nature of the
return del at ch niGthahe dispersingpistes §8 abittihg ths entsupaceskn the soeppdristom4@nd any

sui tabl e nmechani sm nmay be enployed. Sim/larly, the ive_.ele t. 15 be
oper at ed i nansrigcRaiowRll A8 MR moVE Hp Waﬁ@é"eﬁé‘r H‘élﬂ(rjtﬁ‘??& fro ‘ggg’ff‘ﬁ’g%é?’é’?f

fovi'ae SBor 81 it arsP i ABRNE BRI BIEOA4 IEEine I R (AR 0eA Gk} O

devi ce m I ncor por a ve coupling |I1ke

that of Figugg a%etu%ﬂgelﬁﬁﬁ 3Raniin iissolfé%éc?ior}@t@'adﬂﬁﬁtﬁé’ﬁgﬂng@@o hiiisdet® Boack t he

i njection device. ousing 60 has a first end 62 In which an opening 64

is formed. & he hdeéing af theiivjectidnadweite. 66 is rel eased using a button 68 and
a drive spring noves the drive element 66 towards the end 62. As with the
devi ce of Fi gur eThs patibwltchnt®e of thetrhiwut delatch meehaiism inrqtssgatalde thegresent ns,

imssaﬁg O\é} d? ﬁ@?/gl%{g%?a%dtagg sgirtaitb\fee m%glrllja%simngla}df' ge %1%?)10%/2& {rrln aef\lyﬂheé\ oL el%?n’enP 1¥1ay
15 be operated in any known manner, for instance using spﬁqgs, gas pressure, manual
operation, etc. Nevertheless, Figure 3 illustrates an 11’1_] ection device similar to that of
Figure 1 incorporating a drive coupling like that of Figure 2.

The syringe 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 latch 72 in the form of resiliently 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 rubber 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.



arrangenment 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 needl e
36 ext endwo®ma9rflit he device. |In particular, a rubber se2CTZB0BS193s0Vvi ded
over the needle 36 so as to maintain sterility. The rubber seal 37 abuts

t he surround of opening 64, the needle pierces the rubber seal 37 and then
the rubber seal concertinas as the syriyme noves forward. It will be
appreci ated that the rubber seal provides sonme resistance to novenent of
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el ement which remains rig ring the magjority of the dispensing piston

travel . WepunbhendsgReesongdpked®Be.38 nears 10 the end surface 34 of the
syringe, the controlled collapsing el enent collapses in such a way _  that it

can conti nue to Thamsfeatrivieaouplifgants asotdootiplléd entlapsing dlemeat Yhich apmains ¥isidt he

di spensing piston while it collapses. This e es _the di sgens ng,.pi ston to
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syringe, th i i depari@h kapse under
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to conti nuedf@pensmggﬁstt)@wme ghscollmpseb. This epatdéethe tivpersingyeton pobapusied tonhren

it will delatch and allow needle retraction to occur. In other words, the
drive coupl embofitbesyrengei(expebling il afithe pantenssitbetire the delasghing reehymisne frehs
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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 a finite and controllable period of time, enabling the
20 continued forward travel of the delatch mechanism after the dispensing piston has reached
the end of the: syringe.

Tt will be appreciated that fluid escaping 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 to movement of the dispenéing piston 38, it is possible for the drive coupling to

30 gfadually reduce in length throughout the entire dispensing operation. As a modification of



captured. Although not illustrated, this may be achieved by any suitable
means, for instance wicking it on to a suitable absorbent material (held
wi thin thwodewyme) or trapping it 25 between seals in thecamBio1944 t hough
the preferred enbodi nent as descri bed above allows the drive coupling to
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of the syringe, where the drive couplifig reduces in length at a rate which
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bleed orifices along thé length of the passageway 43 may achieve this or,
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and second piston 46. |ndeed, any other suitable fluid danped col | apsi ng
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separate body and passageway for the fluid chanber, as illustrated, a
flui d chambawe@n mapboimpsledented hs part bthbeyrenggdtself. This isithistiged gheimatiedlly.

The fluid chanber 80 is formed between a first wall 86 and a second wal |
88-. Howevein Figaetdugh the first wall 86 is formed on a first piston 90,
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posi tioned such that it connects with the fluid chanmber 80 just before the
di spensi ng glitsgh t82fisowahE6 s fomeed pul a Sivst oasten 9B tlof secored woH i85 defogned pp ther

t he di spensing 20 piston 92 contacts tEe erad sur.face QG%I eedi ng .of fluid
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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 connects 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



mechanismis operated. For the illustrated enbodinent, it wll be

appreci ated that the nonent at which the bleed orifice 94 opens to the
fluid chawbas/0®8071i s dependent only on tol erances of the PBETdAiEBPpONEsNQ

pi ston 92 and the position of the bleed orifice 94. Followi ng on fromthis,
it is possible to make further use of the bleed orifice 94. In particular,
by providing a bleed orifice 94 which i _elongate in the direction of
travel of the dispensing piston 92 or by providing an array of orifices
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surface 96. afdhiBesdnyosHaatinal arca adeackpthe pobition wherenthe disgensmgaustond®@ t he
retraction nechanism |Indeed, by providing a |arge bleed cross-sectional
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ef fectivel yﬁg%creh%llé‘?ﬁlg&?%at ur ﬁ%%&éﬁ%ﬁ?@ﬁ?ﬁé& ?ﬁe?%gvr (I‘elt ur n%prél; ng 98. arllzlisrélur e
4(b) illustyahes dupPesid) es.triangular cross-section for the bleed orifice
94. Figure 5(a) illustrates schematically a simlar device having a |atch
mechani sm 10 i | | Bigred(bYlilhsirgech passibje irtangilgueresssiebion fonehechleask oridedel 94of t he
syringe 84 includes |atches 102 which are deflected inwardly by the inner

surface 104 of tFiguteolfe) ilgstraes shempticalliipsinilaievigebruag ajclymeghamism ¢ he
oo forne ey e of & Lage 408 69BN
by st i ng WRRHhS Sicees by fohe BE S ucRUE of feobiihe 106 b BRITGE 0

and direct | Yot €8s 4 REuS At A8 plorsT, &S iliQarite\bg mdane oNe dhg 1BQnEhyestigh t he
opening 110 in the injection device. Openings 112 are provided in the

housi ng 106imtardladiAtctablaichi 10s Thos,vdepdhalfirsgpiston Wrie mpysd ta epssatefhe he
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the needle 100 through the openmé 110 in the injection device.
Openings 112 are provided in the housing 106 at radial positions corresponding to
the positions of the latches 102. Thus, when the first pistbn 90 moves the syringe 84
forward to the point v;zhere the latches 102 reach the openings 112, the latches 102 move
20 outwardly into the openingé 112, thereby releasing 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 fluid 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 syringe 84 is retracted,
25 the latches are once again deflected inwardly of the housing 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 mcorpbrating

an alternative to the latch of Figure 5(b).



the | atches 102 al so prevent further forward novenent of the syringe 84
itsel f. Subsequent novenent of the first piston 90 will cause conpression
of the flwopdsjose7vhe fluid chanber 80 and novenent of thePdiraBoas193g pi st on
92 in the manner described above. By virtue of the sloped profile of the

| at ches 102, when the syringe 84 is retracted, 25 the |atches are once
agai n deflected inwardly of the housinggl06 out of the openings 112,

t hereby all owi ng novenent of the syringe 84. Figure 6 illustrates an
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one or nore protrusions 204. In use, when the drive el ement 206 gtarts to
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214. \Wen t he) ORROS e A0 E8 HRIsylile doY e Hendd) bd SaaHe RRWGFELY pushibd forvatdie
housi ng, 1?)&% urther m?verrent Sgﬁlﬁﬁéhe \(gri vrel el er?glgtBZOG overzgrres t he detent
such that thetiiphshesdld 312 extdres fided theperiihg 814my be achi eved by forming the

ends of the levers 200 as a single resilient ring which merg‘fleii1 defl ects
around the pr ot r Y8iesribe opppsit \ed the lguerp PPQ saeh plagmenige L &y B D08888: are

actually prqvided with hinges.21 ) that the.li r dl [ | s of
the houding cgg@ggnpﬁgf%%vivgfﬁ%ﬂﬂ#?@ﬂggangF% e?%%n%¥%P®%§?gﬁgﬂ§%%: The
hi nges may %5%%9 he |l evers 200 to the syringe body and indeed the

| evers, hing%s and 'syri nge-body maybe formed integrally as a single unit.
I't ‘will be appreghatgsl 8 ahi@bisy feigtligithe @hdd etthblevefs@d00ananinglarsliattsing
possi ble, for instance with the ends of the 1evers 200 engaging in
recesses i nwhivh merelyaleloctplaiougd #@2protrefonst204s Huiveayepes diustrated.gherdavers2de of

aresilient o-rinﬂ to provide an inward bjas to thée feyers 120(% .
are actually 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 body and indeed the levers, hinges and syringe body may be formed
integrally as a single unit.

Tt will be appreciated that other detent or latch arrangements are also possible, for
instance with the ends of the levers 200 engaging in recesses in the drive coupling 202. A

20 It 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 the main body of the drive coupling. Indeed, this construction
could also be used in other arrangements without the arrangement 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.



Thi s general construction ensures that the syringe is fully extended from
the injection device before any fluid is expelled fromthe syringe. It
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with the other enbodinents, for 25 instance providing |atches in the main
body of the drive coupling. Indeed, this construction could also be used
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drive plate 300, but, because of the frictional resistance between the

frictional donitheestatibnalhsis@ORse aptafoem3@Panklfraagemtdie driven pl ate 304,

the drive plate 300 does not rotate about its axis 302. Instead, the entire
arrangement is novBee the drive R epRiiss gftanasatisldprce te therdnive plaie3¢h bven pl at e
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Ceaches the et eot SRR TrRl SooBnE vore o SRS Brat W aee apr fbveingoob * "
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the drive plate 300 starts to rotate a I-ts axis cause of the

of f set conndiad éntife irparigb@elt ik vitbvieldl &t e 38Bctidnd fEhefdrew® thikahel tiive fhieyent of
the ejection device to nove further and the retracti on mechanismto be
oper at ed. TH@Ves thetdispeasing pistoinsifdbesyringe. woaee thidispewsing pistos redchés theiend af n
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L0 resisf5 ofthe 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 embodiment in which the drive coupling
20 includes one component having a rack géar 400 and another component rotatably
supporting a pinion gear 402. The pinion gear is provided with some means 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 and, hence, the drive coupling will maintain its length.
25 prever, once the dispensing piston reaches the end of its travel in the syringe, the drive
coupling will come undgr a compressive load and the pinion gear 402 will be rot;ited 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 drive element will continue to move until an appropriate

30  retract mechanism is operated.



rotation, for instance by nmeans of friction contact. Wen the drive
coupling is used to nove the dispensing piston of a syringe, the pinion
gear 402 wDloB/o9w3i st rotation and, hence, the drive coupl iPeg/GBoBlo1938I nt ai n
its length. 25 However, once the dispensing piston reaches the end of its
travel in the syringe, the drive coupling will come under a conpressive

| oad and the pinion gear 402 wll be rgjq;ted by the rack gear 400. In this
way, the length of the drive coupling wll gradually be reduced whilst the
frictional resistanc e pi.nion i I i . on the
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enbodi nent whedfidQueth® like. whi ch the frictional resistance to the pinion
gear 402 is replaced by the inertial resistance of a fly wheel 404 or the
like. I't shoul d Beheyppbeeppreeiated tkat thenfictipnal endinsrtiad arapgeapantsf Figures 7 to

arrangenments of Figures 7 to .5 9 could also be replaced with viscous
danper s. JFi g6P¥d a!FG%FéelllBqulW%Ylﬁ‘é’cué%é@ﬁ%ti cal ly conponents of a further
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above. For i1nstance, the housing, retraction spring and 10 rel ease

mechani sm aFgurestillistiatesdniptiese coftygongnis\od imparpdnica tp the diffitrencsistbudemshis
conprises three conponents, nanmely a connection nenber 500a, a pinion gear
500b and a smbediBgotandithesedleperibed jaborntFox apstanse, the AQYSRE: Eiracton EPrgandnd

portion 502 of the rack 500c..A drivye spring 504 is connected to the end
portion 1§r ﬁ?‘?%%mgF%’i‘t‘aW@@‘sggte 0 bias the drive el enment 502, drive

coupling 15 5003, &i%%u@%ﬁ%%&ﬁhﬁeﬁ%&iﬂgﬁ cégx%)&@@srtﬂ&egeﬁlg% ht©haiBf 1OUSI ng

as descri bed previous e plnion I's rotatably nmounted on the

end of the paHREHoDRBAberhlb piliontdear SO0 M 220685 @RYATE drive blehdeat tapeich of
the rack 500c. W-thin the housing, neans are provided to prevent the

pi ni on 500bcéusateradad deithgendiuon 502 oftbe rdck $90¢.adaltivesbonl hhis coaneztedpai r
of longitudinally extending rails 506a and 506h ec{(rIV%ré en%ntt %\5 d%jv(ejecogflinan
axially to the end portion or drive element 502 so as to bias the , pling
15 500a, b and c and the éyringe 4 towafds 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 5002 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 500 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 iltustrated in Figure 11.
The means for preventing rotation of the pinion 500b, in the illustrated
embodiment, the rails 506a and 506b only extend for a predetermined length. In

particular, the componehts are arranged 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



extendi ng protrusion 508 on the pinion 500b. O course, it wll be
appreciated that only one such rail could be used or indeed, it could be
repl aced wibtob/oge7¢hannel section. In use, the drive springPEUAGRIGH460 nOVe
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 fromrotating, the gjaft 500a is nmoved longitudinally so
as to nove the syringe 4 and extend or eject the needle S. This is
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retract mechani smrc@mtmdgbafpﬁm@b’éﬂédwm\dﬁed wmabpﬂmme%ﬁnrh?@%wppﬁ &e of

the 10 rack 5Q0c. |If the conponents ar ran at. the retract
mechani slrQn’éaClSéS?F I (RSfQETROEeYR &7 Etr%@g‘? gh ﬁr éléec,c ESR ISR 1§ on in

whion 1t 1 speauheded i dhonsosl ypeagwdﬁge&ﬁnﬂoﬁ {03 PR RE Sl SR Tthoauh ace

of the syrin Ren re raction o syring y occur ter

the entire gRMLARIRS Pachtthe ¥hd &%cew&e@ﬂn%wahémuaammmnhge thell
illustrated enbodi nent, however, the rack 500c and pinion 500b 15

t hemsel ves piilgvcele afdeethreehhmaionmmhﬁmhesm‘mgmhmhieteh@&]bd}egi as illustrated in
Figure 14, the rack 500c continues to nove, until jts |ast tooth

di sengages wi t h feeorgingite Hleaﬁgﬁfat‘ﬂ emlrﬁ@nelﬁohwevebﬁbe {ﬁchl 8tc gsioniop2Bl

500 4 t h t t t t th
oyr i nge 4 ARHgad g niEiy e ranemady pRECUEh % BBk g bR 1N
embodi ment, récﬂ%O@@ FRARGA S mbid, Hﬁ‘ﬁltltsq%t%otﬁ ﬁ%eﬂéd@b%ﬂﬁ%mﬁﬁgwb. 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 embodiment, the components, in particular the pinion 500b, are
20 arranged 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 invention.

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 rotatable
component 604b. In the illustrated embodiment, the rotatable component 604b is

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



20 arranged 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
agai n paswotobomigh the rails 506a and 506b. However, as PCTGRsA1%9d i n
Figure 15, since the dispensing piston 18 has noved wthin the syringe 4,
it may not be necessary for the pinion 500b to nove back that far in order
to retract the needle 8. 25 Figure 16 t$, 21 illustrate yet another

enbodi ment of the present invention. In This enbodinent, as with others

descri bed ab 6 LS8N el 0 as to
nove a driv® ac'glﬁ?ﬁ%is% r\ﬁ?ﬁg%lpflglé ?’giogtt Onrr?%}t bﬁés enb n(fg{rg&{ g}ﬁc 5es a
non rot at ab t dnBi ftat abl e
conponent 6%%1% ['n tﬁm @Pﬁhgggggf@%%faﬁwlﬁ%@;b oa?g'?gﬁclh\? cor?%g?lent 604b

is 30 generag bmhb@x:h@g@ 4. NinGhie Seays e rbteabrdriiicé04des able e raite rélhihead thor
receiving a male thread WO 03/092771 PCT/@B03/01946 -22 of a threaded
portion 606namratiteblepditivh GOke sundrthatobmatseoiderpelecnt fgoalg thipadseteineg 608

is provided between the end of the rot at abl rtion 604

di spensi Ag Ftaiells portipngi0e gad thprpiagbl eporfipn qu%smg\)éeylonyﬁgﬁgag{;’gﬁlggy%t%}et i on
604b is able tﬁ rotate relative to the non rotatable portion 604a such
that, by med418t the male and femal e threads, the non 5 rotatable portion
604a and the rot @M%' d@gr@@é‘c&ﬂnﬁﬂec@%&t%@ﬂf’e ﬂoqgiagbpdienﬁglebﬂoﬂ@éﬁe{el M@akLarone
another. Along a erm ned extent of the housing of the injection

devi ce, meapsviled to preduntdielrdtatalie ueion GOAB float Atainge Asdtlustoteds Gelrofatabin

rotating. As illustrated, the rotatable portion 604b includes at_|east one
lateral |y emomindi6hdb mcinded at kst ohe @tﬁgdbe@ctwdm m@lq whigh engagaarith a
extending rib 612" havin er.m ned Ie I-n.use, when the drive
spring 600 @@ﬁ’éﬁ@@ll}fﬁ‘é‘“&gﬂwgﬂgb gf%f’@'ﬁ‘?g %B]?dﬁtﬁ lG‘F‘iufiélt‘gthcoupl ing 604a, 604b

nove | ongi tudi nahﬂyses&P%}SJ egblg%ﬁdg':%}) ?xt 8(?551{19&1% out of

the housing. This i's’ y VI r engagenment of
the arms 610,uMihB 6blig @H@&o@@%mg‘itﬂ@mﬁﬂ&?& Qéi’cb?)rcﬁj@éttth@ﬂeedﬂ@ 60#b sirngdrat owdbl e
torotate rel atlve to the non rotatable portion 604a such that the drive
coupl i ng 608fthe GiAdingrailint a3 fisstaatedbimdtigmt 17engt h. Furt her expansi on of the

drive spring 600 _causes the drive coupling 604a, 604b to
di spensi ng pi st oBY¥&tygd efifngagement ek the grmg o) wifh Fh?g@szﬁlgoth%m?@bg%ﬁéﬁlonc he
contents

15  604b is not able to rotate relative to 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 coupling 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 612 1s suéh 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 movement, preferably in the form
25 of damping, the rotatable portion 604a is.still moved longitudinally so as to move the
dispensing piston 18 to the end face of the syringe 4. Hence, the dﬁve coupling 604a,
604b gradually reduces in length whilst the dispensing piston 18 is maintained at the end

surface.



of the syringe 4 through the needle 8 However, as illustrated in Figure
18, the extent of 20 the rib 612 is such that the lateral arm 610 noves to
a positi owolweymidi t he end of the rib 612 just before thePdirgponsiadg pi ston
18 reaches the end surface of the needle 4. At this tinme, the rotatable
portion 604b is able to rotate relative to the non rotatable portion 604a.
Hence, as illustrated in Figure 19, thegd.hreaded portion 606 noves inwardly
of the rotatable portion 604a. By providing sone resistance to novenent,
preferably in the form 25 of, danpi : t e il
noved | ongi t udi n@iqvege]{)regs? bﬁ%@é’qﬁ%%&ﬁg}éfégﬁ%ﬁ%gq ng{nodﬁg %éﬁ?g?ets Sgang%\d
face of the i 1h 1 MBipCR WRhAyBE pBAdRa turBlftdr praUel dryss
reduces in ?i%%t%%?ﬁeﬁﬁ?%nd?%éﬁg%eﬁgppi stonyblg i s maintai ngd@gt t he end
surface. WQ38609RARE iIRCTAECBERHOADkmt, at RAstlapadr qfiftpe aregrtowidbddi nent, t he
arm 610 is intended to spin against the resistance of air. It may take the

.0 : y
form of a sinpl eThe raiease mechanjsse mesbe dependent andheroBionhelihe Arigs clengaio02
section. In the illustrated enbodi nent, at. |l.east a.pair of fl ar
provi ded> T ?@}Oéée@t%i%%?ﬁ%‘r@gbiﬂ B%Fﬁ%%feﬂ}e SBHB%%Eé aﬁ%ﬁ?ﬁdﬁegimﬁ %?he
drive el ement_ 60 d . articular,
the syri ngereilra tﬁéwﬁgrég?eeé:g\fenegé;ﬂ%r%%?é@g@%%gﬁ%ﬁg%??{ﬁe&l@% enent 602 and
nhon rotat ab#ﬁd&@ﬁﬁih@&‘p@s@ﬁ&x 1ORAGEh & 1PESGet @aniheatkph@sid pistoni18 willitake tdachesl
certain that the dispensing piston 18 will have reached the end surface of

t he needl e the ehd stisceidflthesheedleed enbodi nent, the drive coupling 604a, 604b

itself forns part of the 10 retract mechanism_ As ill ustratfeg%hpt he
rotatabl e porti oht hoillsgreted satbodimantthe ArYe ¢rIPIBHOGR S84 B 15! TRt of thet

t hreaded and which is, larger that the outer cross section of the threaded
porti on 606™tAS 1PII3RM Lt ed in Figure 20, the overall length of the drive

coupling 604b wt 14 Q. thProldlar ERGH:Bn Y04 ierid€ o el RUIRN paogmPNENt S

604a has noved to a posiftron in e thread disconnects fromthe

fenal e thregdidfis hbehfatiat 8l whibRid la@er e ofter tRIsS sdctio® of theehrendddat abl e
portion 604b and the syringe 4 will be released such that the syringe 4 and

needl e 8 cpaortibe6bétracted as illustrated in"Figure 21. It is nerely

necessary for the internal hollow section 614 to be. of sufficient.|ength
' & 8046 Wil redd
to allow full refsabususipddn Figyee Ay dbe evegall length of the drive coupling 6045 will reduce

15  in length until the non rotatable components 604a has moved to a position in which its male
‘thread disconnects from the female thread of the rotatable portion 604b. At this timg, 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 Figure 21. It is merely necessary for the internal hollow
section 614 to be of sufficient length to allow full retraction of the needle 8.
20



20 WD 03/092771 PCT/ GB03/01946 -24 CLAIMS 1. An injection device

i ncluding: a housing for containing a syringe having a bore extending from
an end suwbasm927ar 5 needl e comruni cating with the bore tRCauEB3E6end
surface and a di spensing piston' novable in said bore towards said end
surface so as to expel the contents of the syringe through the needle, the
housi ng having an opening at one end thjpugh which the needle may extend,
a resilient nenber for biassing the syringe and needle inwardly of the
housing; 10 a drive el enent novabl e jﬁ&@ﬁgs said one end so as to nove the
needl e of the syringe out of the opé%fng—and to nove the dispensing piston
of the syringe towards the end surface; a nechani sm operable to rel ease
the syringe such that the needle noves inwardly of the housing; 15 a drive
coupling for extendi ngnfinebtiGadericdrihslediagenent to the di spensing piston of
the syringe so as to transfer novenent of said drive elenent to the

di spensi ng pi st omhousihgforicontainingh §wimge baying agotesxtmdipiedtenish end purfasagt h

S e e o sl 0ol ShEnSng pLatany Lo (e
G Spensi 19, Bsbe B FTAASEVRAY 0 hRSaBRS UL PSS oot e
Lo, TSR S YO A T ok e, s e
| engt h suchektbad;, after the dispensing piston reaches the 25 end surface,
the drive el enent continues to nove in said housing to said predeterm ned
position. 3. An ngsdlesnt orenthey for diassing ithfi sygngoand ngefleinyarddy ofttbe Boysinge
drive Col%pl 'ng ggﬁl}g glee;?ﬁénygogzi)/lg %%v?az&s s§1 én%Becr)l /sg ]égf'OGmove the needle of the
syringe out of the opening and to move the dispensing piston of the syringe towards the end
surface; t |
a mechanism operable to release the syringe such that the needle moves inwardly
of the housing; |
15 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
20  length 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
25  end surface, the drive element continues to move in said housing to said predetermined
position. |
“ 3. An injéction device according to claim 1 or 2 wherein the drive coupling

includes:



-25 a chanber defined between first and second relatively novable walls,
the first wall being novable by said drive elenent and said second wal l

bei ng opewalB®91701 nove the dispensing piston; and . a bl eed/GBosbiawe for

bl eeding fl owable material fromthe chanber. 5 4. An injection device
according to claim3 wherein the drive coupling includes: a nmain body for
mounting on the syringe relative to thepofore and the needle, the main body
havi ng a boundi ng wal |l defining an el ongate passage within which the first

and _second el | 5 aLe, oI R IKADLE, oD DRBREIIRGE B IRIEDICE ]

boundi ng wal | an iTrs second wa n-injection device
according t BeiﬁF AldVableWyanRl diiveRer¥re aad aid Edcofd iwall beliigperable t8 move the
predet erm ned l'ongi tudinal position along the bounding wall and is only
exposed to tbeesshenfistonpncle t he second wal |l passes the predeterm ned

| ongi tudi nal position. 15 6. An_ injection device according to claim3

i ncludi ng a syri Adécedonifiap ,ﬁ(gdalmqhn&i{l@wbéqjgxpﬁggl frore g thamsThavi ng a bore
extending froman end surface, .a.needle. co nicating with the bore

t hr ough t%he end gurfaéél mjegun gﬁvéf)eear‘fgf’%ﬁlgptl‘)%w 3%533%}/1\% fjinves%ﬁuag?)%re

t owar ds sai %vﬁilm surface so as to expel the contents of the syringe through
the needle erein: 20 the drive coupling is formed in the syringe. 7. An
injection devi ce,agsRb8iyHr hbuatial Bh hehangd reldtive té thePorawdl theaewile, Wad | s
are novable in said bore and the chanber is defined by the bore and the
first and sewimbodydetvirg a Boundingiwilbddfingng aheslpugatepasenegivithie whighgherfirst and
wherein the bleed orifice is 25 fornmed at _ a preﬁetern‘i ned | ongi t udi nal

posi tion al 6¢rgnE Meallp grecbodlnmovable iy chypabss heing de ged Blfber once the second
wal | passes,the.predeterm ned | angitudi nal position. 9. An injection device
accor di nlg) tBOWdéﬁwgﬁ&Pégleﬁgra&%ﬁgY% ‘B"rqg'ed orifice has a cross-section
which is elongatg suchfi fefcg?ﬁéexﬁi&eac%% oWdith ARUGSIntAVBIES ofihie 8N

surface, flowable materia eeds faster Tromthe chanmber. WD 03/092771
PCT/ GB03/ 01%$hed at a predetermined longitudinal position along the bounding wall and is only

" exposed to the chamber once the second wall passes the predeterminéd 1ongitudinai
position.

15 6. 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
communicéting 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:

20 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

25 formed at a pfedetermined longitudinal position along the bore and is only opened to the
chamber once the second wall passes the predetermined longitudinal position.

9. An injection device according té 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.



-26 10. An injection device according to claim5, 8 or 9 further including
an array of bleed orifices extending towards said end surface such that,

as the sewondogali noves towards the end surface, flowablPeTraBoni®b bl eeds
faster fromthe chanber. 11. An injection device according to claim1 or 2
wherein the drive coupling 5 includes: a drive frictional surface engaging
a driven frictional surface, the drive bgictional surface being novable by
said drive elenent and said driven frictional surface being operable to

R T e L L O

end surface the ive Ips rélatlve Irven

frictional %%fee&s ifidd$ ekfend tbwhrd%alu%ﬁd dErvice Suarmar, i NG sb@n@lvadiMndies
wherein the drive r| ctional ~ surface is rotatable about an axis generally

per pendi cul aswir8s theen8 siiffakeflaneble marriabtlebds fastal flominthe echaplberent at a
position offset fromthe axis.. 13. An injection device according to claim
11 or 12 wherei nlihe dyiingmstion devied ancatdingiofciaia §i or 7 wherearthe deB®eAUPARS axi s
general ly percg c{}:(ﬁjl cular to the surface and is 15 operable to nove the
dlspenS| ' froma position offset fromthe axis. 14. An injection

devi ce accor d' ng td% lﬁ%&tw\}\%l afrfa%e %fagﬁ’fgrﬁ c;rn%ﬁ%&% afaﬂgll %Qﬂe dﬁ%cﬁ'féqgﬁal a

rack; and a pl ni on gear erern e rac p1r niton gear IS

movabl e by %eafgced;ein\gqn&ba%mst s @ritd@eabhend s&ifi driken ﬁ@&i@n@rﬁrﬁ&@b@n@ on

gear is operable to nove the dispensing piston. 15. An injection device
accor di ng t @pefablientd ibvehies éikpenting pister oeh gied when teutigeensiag pistat ieacheb thek e
such that, when the dispensing piston reaches the end surface, the friction

brake sl i psen@Burfge tlpmdqu feigtioenh swéme@épawarcm@etd@vwémﬁoml SHEBeRi n t he
d y. wheel h t t he, di

rp:agi:ﬁgsgfq%}; e:lljvéérfa qqgg]gfiﬁ‘a‘g%“@ ng@ e{rﬁl’rHeVgheﬁls ﬁ%? {]%@P%lﬂlé tial

resistance qf,.dnq Htxtaweaﬁm b aX1§°§%nEf311§?&39 gAY tg?héaﬁgﬂEghﬂglstrﬂm%ﬁ%

precedi ng claimwherel ve ©cou oes not uce in length untl I
t he d|spensgggd@wgggﬂmg@§tg@ﬁgﬂ@dﬁﬁep@@h&h@@ggt | east 30 proximate the end

sur face.
13.  Aninjection device according to claim 11 or 12 wherein the driven
frictional surface is rotatable about an axis generally perpendicular to the surface and is

15 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

20 one of the rack and the pinion gear is movabie by said drive element and the other
of the rack and the i)inion gear is operable to move the dispensing piston.

15. - Aninjection device according to claim 14 wherein the pinion gear includes
a friction brake such that, when the dispensing p‘iston reaches the end surface, the friction
brake slips.

25 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. An injection 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

30 proximate the end surface.



WD 03/092771 PCT/ GB03/01946 -27 18. An injection device according to any
one of clains 3 to 10 wherein the nmain body is fabricated out of plastic,
for instawoasy27rnj ecti on noul ding, and the bleed orific@CraHomad by
drilling, for instance nmechanically, fluid or laser, or in the injection
nmoul ding process itself. 5 19. An injection device according to any one of
claims 3 to 10 further including an absprbent w cking material to retain
mat eri al which has escaped fromthe bleéd orifice. 20. A drive coupling

for use in an injectiqn.device,accordi t.o_an regedi | al m. e drive
coupl i ng havi ng:jlg Ie%&tlﬂ]eftb?’n%?fceer?ﬁf?{ rtgﬁ?}f%%éa%trecﬁz\l} Sggtgr@rﬁﬂe?%mt%e

di spensing B, iy o fagﬁsaéa bhi\plaskl, for #RtaASe lB}OinEéc%ﬁfnﬁfulcﬂHg,eaﬁﬁ!ﬂﬁe Kiked he
drive elenment to yhe I spensi ng piston; wherein the drive coupling is

conpr essi bl erifite ik €a@idd byhirl1Bhg, qveihsaniengedhbgichllyg $luaf ot laser, ords itld igjectiorenber
such that, after the drive el enent has noved the di spensing piston to the
end surf acemouligngiprovess ¢tselpl i ng gradual |y reduces. in length whilst the

di spensing piston is maintained at the end surface until the chani sm
rel easesdt he syrihge. Angnipqtiondevigs sceerling tany ewe %@%@Pﬁi%@ 1[6&%11% 1 “:1%318%

claims 1 to_19 further..including: an enga t.for tr ferring - dri
directly fr 8hf Sﬁtl’ea W%/Céq%%ﬁepﬁlggtr%ta%ar}s gs)ﬂ"géh h‘%oe ‘iaps‘?gc%ﬁ’ Irﬁlllgtbﬁ'%g\%llr%ﬁt of
the drive el emenggt onar 45,33 flif ®r G8nGAURRSHRHddvidetlct #Ring B UR)BREedhg t he
di spensing piston in the syrihge; wherein 20 the engagenent is rel easabl e
once the neeldim, thé dtiviecawpiihpeviaxt ends out of the opening such that
movenment of the drive el enent towards said one end causes rel ative .
noverment of the diengdnfor sxtepdisg fiom the dhise sgmienyle thodigpersmg pmiston Af Biesydres

ot i BT 36 5 G e e E A AS e Sl fo e i Etsing Fisheh BnE8ivuni cat i ng
ith the b th th i s ' ' : le |

oo 4 bore Cowar i s BURb RSSO R A N ERE IRLG SO BiERY B © 1 1

syringe thr gugfnt REmBEERIE thdt Nteh 81eSIrg eltdenhHastfo Rk ApadsimpHstBAeh the

t hrough which the needle may extend; a resilient nmenber for biassing the
syri nge andemeermfaee,ithevdricd goupling Bendhaliysiedgges in length whilst the dispensing piston is
| maintained at the end surface until the mechanism releases the syringe. ‘
15 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
20 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.  An injection device including:
a housing for containing a syringe having a bore extending in a syringe body from
25 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;

a resilient member for biassing the syringe and needle inwardly of the housing;



WD 03/ 092771 PCT/ GB03/01946 -28 a drive elenent novable towards said one
end so as to nove the needle of the syringe out of the opening and to nove
t he di speweiagpirst on of the syringe towards the end surPeTagB0a/00b Ve
coupling for extending fromsaid drive element to the dispensing piston of
5 the syringe so as to transfer novenent of said drive elenment to the

di spensing piston; and an engagenensgfor transferring drive directly from
the drive coupling to the syringe body such that novenent of the drive

el ement towards, _.said one end.causes no.rel ative venment t di spensi ng
o oton | -t netSyPF Rlsat R PR R ER AL O Bl s BRI ek e’ 2P0
of the s {ﬁ&%@ ‘ t ; ; Mm- e
drive el gma %tu gé\g@ggﬁglg#% a@:'{nteo rgﬁvde tg:lggg gﬁ!rie alfﬁ:d glgﬂ mveﬁn%tt%wgggsttﬁéeﬁw
di spensi pgfpeston in the syringe body. 23. An injection device according
to. claim?2l1 or 22 wherein the housing includes a release portion which
interacts wi t h drive ceujmgdoeentending Ebmseid diiviewtemant thide dispensiagpistpg of4.  An
evi ce according to claim23 wherein the rel ease, portion is

pnteracts v
: gjc gtc téhoﬁw YHBSHIAS tﬁéraaff%émﬁ?/@a@tt of ﬁlﬁ%%%@%ﬁ té%élSPﬂlém&P@%@%ﬁeﬁt

includes a trigger which j : I i se
arive to the SyrrssetipE aniRrhE AR e G EHERAE SRt oufe HEER

i nj ect i 0gogleich AW RVeHieRTof e B1ipd HbrddniQbwads WiAloBk Bnd BRuseNERr@eAREt 20
includes aTesilient latch and the resilient portion includes at |east a
recess i moxemaht ofdfie didpensinpglisom{n thb bpwgegwlatinecti on of the resilient
latch to release the drive to the syringe. 26. An injection device

accordi ng to thesingagsnephérigleasablreonge thearpsdlenf thaowsinge exigedsesit ohder esi | i ent

latch so as.to.prevent further. relative novenent qf the,syrin body in
t he  hidhis PREINSSIch Fhat Apovereat o6 th s FIEmeBi das Rt Ay O 5e ERAFHESSEHIS 6 wher ei n

the.driv J ! . i ?ﬂ§€? defined between first and
second _re_og?];ﬂg%qd;qlrlr%{illa %ngg%%l %I?lntu[hgs ! st%%all being part of a piston and
the resilient2bat cAORRCAbA 88/iQ ackB@in 16 him 23%r 28Rviditia Gid IvhsEevi ce

according to claim23 or. 24 wherein: the drive coupling includes a rigid
el enent axcleles b ngedse portidnewhich ireeredte mithtthe engagement to release drive to the

syringe.

15 24.  Aninjection device according to claim 23 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 dﬁve to the syringe upon reaching the
predetermined position.

25.  Aninjection device according to claim 23 or 24 wherein the engagement

20 includes a resilient latch and the resilient portioh includes at least a recess in a wall of the
housing allowing deflection of the resilient latch to release the drive to the syringe.

26; An injection device according to claim 25 wherein the at least a recess
engages the resilient latch so as to prevent further relative movement of the syringe body in
the housing.

25 27.  Aninjection device according to claim 25 or 26 wherein the drive coupling
includes a fluid chamber defined between first and second relatively movable walls, the first
wall being part of a piston and the resilient latch operating on the piston.

28. An injection device according to claim 23 or 24 wherein:

the drive coupling includes a rigid element extending from the drive element;



WO 03/092771 PCT/ GB03/01946 -29 the engagenent includes at |east one
protrusion on a surface of the rigid elenent and a latch fixed relative to
t he syri mge bogr7engagi ng the protrusion; and the rel ease PCpa@RBOMISNCl udes
a stop on the housing for engaging the latch; wherein the rigid el enent
noves the latch with the protrusion until the latch abuts the stop, 5

wher eupon the latch releases fromthe ptarusion. 29. An injection device
according to claim28 wherein the latch is deflected resiliently past the

protrusion. 30. AheieRbshiARindRMECS IBEEM B udifn sﬁgis{ﬂf&% Q%?erl?%g elcifont at ch

is hinged as a cantilever at a point between an end engagi ng

protrusi on amd aitchpfpedirtiatient thagyritde bbéy eigagingehspopusioh] £at tetrbitase
opposite end so as to rel ease engagenent with the protrusion. 31. An

i nj ecti on deRerEen gedwledpntppian thahowing fof ergagingshe latehy wdGrevher ei n t he
engagenent rel easably.connects the driye coupling to the syringe. 32. An

i nj ection device @‘éféﬂ‘ﬁg]ﬁﬁ‘e{“&n%w%%%t%fmﬁ? ';Fﬁ’ﬁo 1qngingih theHatel ahuts Hie stop,
engagemnment r rqgﬁgpl t ne drive coupling novable with
the dri v_ef515\%iel_ enen tﬁ?gaqu%gr ?esgifioqft??]heepgrr)ﬁsgon(ioupl ing for mounting to the
syringe in a fixeghrel aAhiiNectiRQhide@Bcdr@nk ASc1ABE IR SheR3n ANtk LEl08d

devi ce according to claiml wherein the drive coupling 1ncludes a

| ongi t udi nal teyiliexttyepedt thg pretndséon. a pi ni on gear rotatably nounted on said
menber and a |ongitudinally extending rack gear for engagement with the

pi nion. 20 34. ARG nj ebhilyActpEderise geeasding fayclein 8B atheradsthatateleisrhifgedtagaes
are provided_t resist.rotation of .the pinjon relative to said nber. 35.
An i nj ecti on“% g{;i\’greeag(p@g}tg}eﬁbeepgn@p@lplﬁgagﬁig\%hgp@twsggiaagpgapgﬂsgg eg%ﬂ'bcf ise a
danper. 3§. LNj Lol ' ' ' 4 or . wherei.n_a
gui de. 2570 rUar U aRs SO ROl B8 oBFSREShEt M TeRAT duecl bl Wt RGP

prevent rotation 3 thgnpijBétA devidk iabcokdifs B HydheARIdihayehd 88 whaSn @e
predet erm ned | ongitudi nal position in the device where upon the pinion

starts to romngegenzand reléasablyicomnectuhd dnge comglicg® tha syémggt h. 37. An injection
devi ce according to claima33, 34, 35 or 26 wherein the rack has a
predet ermi ned | entfth sOBHUEHOR dgvice pcopT@ing tanyraniernd §laims At to¥) wherehhe

pinion, the e?fggé.c%{]ent releasably connects a part of the drive coupling movable with the drive
15 element to a part of the drive coupling for mounting to the syringe in a fixed relative
position to the needle.

33.  An injection 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.

20 34, Aninjection device according to claim 33 wherein features are provided to
resist rotation of the pinion relative to said member.

35.  Aninjection device according to claim 34 wherein said features comprise a
damper.

36.  Aninjection device according to claim 33, 34 or 35 wherein a guide

25 structure is provided to engage with a portion of the pinion to prevent rotation of the pinion
until the pinion has travelled past a predetermined longitudinal position in the device where
upon the pinion starts to rotate and the drive coupling reduces in length.

37.  Aninjection device according to claim 33, 34, 35 or 26 wherein the rack

has a predetermined length such that after a predetermined rotation of the pinion, the pinion
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said nenber and the syringe are released to nove inwardly of the housing.
38. An i 'weamsiomi7devi ce according to claiml wherein the a@cirBosowWabi ng
conprises first and second relatively rotatable nenbers. 5 39. An injection
devi ce according to claim38 wherein features are provided to resist
relative rotation of the first and secogd-nenbers. 40. An injection device
according to claim39 wherein said features conprise a danper. 41. An

i njection demiveR bRG& Bk REd bPthe k@k@n@%alﬁhlégoémﬁﬁ gldsyRa %@ar@?ﬁ&ééé@?o m?aQe
conprise at |east one conponent for spinning against-aiT resistance. An

i njection denwardl;amﬁ:theﬁom@ngo any one of clains 38 to 41 wherein a gw de

structure is prOV| ded to engage with at |east one of the first and second

menbers so as t&%r ev‘émmwvgwmdﬁvﬂee ﬂ@patmgﬁ@ daind | whiwsinthie vielve oupllingg  has
osition in the device

travel |l ed past a predeterm ned |tud
wher eupon ré’PH’ﬁ’W‘% 68’&%{& ﬁorédtrﬁ]raflge hefata na? R&S-coupling 15 reduces in

| engt h. An i njgect i a| ns_38 t

wherei n the ' firof and Laigrbt BeAEL it bRy EhRell AR el Bslf ng
t hr eads Sucheﬂiéi&élaﬁ@é@&dtm of&l@ﬁ%ﬂﬁﬂs@@&ﬁ%ﬁeﬁb&sﬂ” ve coupling to reduce in
| ength. 44. An injection device according to claim 33 wherein the
correspondi ng 260t hr eadmjdetive davips edetdimgiordalre3a whiremusatll feltaies cafnpke &
predeterm ned anount of relative rotation, the corresponding threads and
the first add™®8cond nmenbers di sengage and the syringe is released to nove

i nwardly of the Q?!JSI i injection device according to claim 39 or 40 wherein said features

10 comprise at least one component for spinning against air resistance.

42.  Aninjection device according to any one of claﬁms 38 to 41 wherein a
guidé structure is provided to engage with at least one of the first and second members so
as to prevent relative rotation until the drive coupling has travelled past a predetermined
longitudinal position in the device whereupon relative rotation starts and the drive coupling

15 reduces in length. ‘

43, An injection device according to any one of claims 38 to 42 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 according to claim 33 wherein the corresponding

20 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.



