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| NJECTI ON DEVI CE FI ELD OF THE | NVENTI ON The present
invention relates to an injection device of the type
WO b@b/10@28Ei ves a syringe, extends it, di schar geST/iGB2006/001018
contents and then retracts ity automatically.
BACKGROUND OF THE | NVENTI ON Known i nj ecti on devi ces
are shown in WO 95/ 35iREerfoRHAVRCELS 473 and tend
to enploy a drive spring and some form of rel ease
mechani smthat rel eases the syringe fromthe influence
of the drive spring once its contents are supposed to
have been discharged, to allowit to be retracted by a
return spring. Oten, such injection devices are
required to work with seal ed hypoderm c syringes which
FW&P&ET#EMEHTK@NT‘EH cal ly seal ed cover or "boot"
“that covers the hypoderm c needl e and maintains the
sterility of the syringe contents. Naturally, it is
Thtepesa iyvdndofaelateditd ahigjesti@f dbvity obfthd Bpesiit RYEves a syringe,
contents up to the point of adm nistration, which
exfradn &, dipcharges its gaienis and then reiractsis sntgmatically. pe
di sposabl e, the boot nust be renpved with the syringe
inside the injection device. Cenerally, the action
required to renove the boot fromthe syringe entails

' : i fromthe syringe or
B’?@ﬁﬂg}ﬂﬂhéﬁ@gﬁﬁgﬁhﬁmr at the sanme tine or
subsequently, pulling the boot away fromthe syringe.

Co- pendi ng Uni ted Ki ngdom %lﬂtaent appl i cati on no.
Kappip ggect®n davices ara shaven of Wibi 35851261 and ERpér-t5dd 473 and tend to

Ly >f er enc escrd bes a c for,an injection.
eri o7 k2P b REMRE e PR G E MR Ll el Gt Bhinge from
the hefluenansftht dite tgitghmids ith gostb@s uressuppodefrio hivbdel@ischarged, to
]féou,si ng causeg renmoval. of the boot fromthe syringe.In
allowyif 1y b teyrpeied By a &5/ gENEf or exanpl e a Bunder
ReadyJect (tn) type syringe, the boot nust be tw sted
to break a frangible joint before it can be pulled
Ofgrt, sudi mgestiph dewyes argeequired emwairlnwithisealed hypodermic syringes which

typically have a hermetically sealed cover or “boot” that covers the hypodermic needle and
maintains the sterility of the syringe contents. Naturally, it is necessary to maintain the
sterility of the syringe contents up to the point of administration, which means that for
devices that are designed to be disposable, the boot must be removed with the syringe

inside the injection device.

Generally, the action required to remove the boot from the syringe entails either pulling the
boot away from the syringe or twisting the boot and, either at the same time or

subsequently, pulling the boot away from the syringe.

Co-pending United Kingdom patent application no. 0412051.5, the contents of which is
incorporated herein by reference, describes a cap for an injection device that connects to
the boot of the syringe so that removal of the housing closure member from the housing

causes removal of the boot from the syringe.

SUBSTITUTE SHEET (RULE 26)
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the housing and not held directly by a user, it nust

be supported rigidly in the housing so that rotation
wo@Roobhes2boot does not cause rotation of the syPCTG82006/001018

whi ch would result in the boot not being renoved. This

is particularly the case when gignificant rotationa

force is required to renove the boot and/or break the

Throangh bjpe} 6f §ikingd, IpRoy B M L nge,

does ng}:p@ lend | s’gl6 ?%pglﬁg@ieﬂg‘%%%%‘? a@’&gﬁi"@&%’ the boot must be

Stest o brcak esfiragibig jojnt b‘sfw?eeit ﬁhel:@piﬂleg (S Smlineg.h?] Sjridgt Sabntained in
{ | Vil ces of €SCri1 pbed nerein .
A A B P D5 e beosin s

rGtaor dMEBBLEINIGES 8ot dah&Erot#8iBn €M hid :
i hvention are designed to deal &ﬁ?ﬁngiz a g?%ﬁ%ﬁ?@%ﬁggebmﬁDOt

[
SsrggPRRked. | Fhiy issrqréspulariyethe sssguhancsignificanh ratatrmakifonees required to
rbinblb B BoR LRI el Bl A LT e 15 provi ded an
injection device conpris ng.lg housi ng conprising a
syringe having a discharge nozzle which is novabl e
a retracted position in which the di scharge

et ween.
Tﬁlg zc\é\’ﬁ%é]rfcgl SDEE & Aetrifes fogs 1ok dendoitsslirig being smpertadesgdingt rotation,
eBstRially Qfhck Vi ity i@ 10 Lends &nLom .
?ﬁg hzusing; a syf%Eg%gtégh%%?%Qﬁkﬁégﬁﬁgﬁfﬁégh?éﬁﬁéwgﬁdeﬂmmed
hﬁ@ﬁkﬂéoﬁﬁwﬂﬂ@Mmemmﬁbm&yri nge by rotation

relative to the syringe; and a syringe carrier adapted

to restrain rotation of the syringe relative to the

housing as the cap is renoved. Thus, the syringe cap

be renoved easily by rotating it with the syringe

Sﬁ@ﬂMARVrﬁ’@TiHEmeMg. I n one enbodi nent of the

present invention, the syringe carrier conprises a
T%r[p adapted to restrain rotation of the syringe

elgedtive devicehe! the psiseg ilreafion afel desighfBtoHchPwiR MY 4fSRthentioned
p%tblén?saSt one deformable rib. Thus, a firm connection

I'S ’

In view of the foregoing and in accordance with the present invention, there is provided an
injection device comprising:

a housing comprising a syringe having a discharge nozzle which is movable
between a retracted position in which the discharge nozzle is contained within the housing
and an extended position in which the discharge nozzle extends from the housing;

a syringe cap for enclosing the discharge nozzle and removable from the syringe by
rotation relative to the syringe; and

a syringe carrier adapted to restrain rotation of the syringe relative to the housing as

the cap is removed.

Thus, the syringe cap can be removed casily by rotating it with the syringe held firmly in
the housing.

In one ﬂembodiment of the present invention, the syringe carrier comprises a grip adapted to

restrain rotation of the syringe relative to the housing.
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formed between the syringe and the syringe carrier on

insertion of the syringe into the syringe carrier.
woe@baoabl y, the syringe carrier conprises a rPegGB2006/001018

t hrough which the di scharge nozzle of the syringe

extends, the ring including the grip on its inner

circunference. In one enbodi nEnt of the present

' ' -he ' |.S i-ng od nd at .
ARBERH, e o DRCRHELO0R SATRT A HE HROS ALY A7 sintion i
fhoigd bettvead thregsyaingt @ad tthé Bymaget cartieneh idtertloangft the Fyringe into the

t he body of the syringe. The grip may conprise at
SYBA8TcAE- ri b engageable with the at | east one spline

on the syringe body. This way, the rib and spline may

interlock with each other in a tooth-like way to form
Rrefgrablpe the sysinge amcier tanpiiteatai ring thédughersith theadisqhhigeenozzle of the

may be | ed adj acent -the discharge.nozzle. A
ST T Bl R 56 P e GHOGp i
aperture of the housing through which the discharge
nozzl e extends in use, wherein the housing cap is in

I orengmibedimesh ofviherpreseat inyeintiape theagpyrinBRCERPHRSCRIYPITHigOody and at

5 ORGS0 S BYSHUA 0t B9t BEEAE o BS Wort ons
this ength@d thd bodwhoif ¢he syhihgeire 1 shows a cross-sectional

view of an injection device according to the present
i nvention; and Figure 2 shows an enl arged part of the

THR] ﬁ? hﬁ? Qeuhie a?lfi‘@d@p ohd rib &gk cable lngﬁrtﬁe 3 Sf&g{'\% «ﬁs line on the
perspective Iew Oorf a Syringe carrier or USGII’]{l ep
spriegeebadyi rilkes twagntherrdmamd §plinstmali intaidchrwitiFeaiir @het in a tooth-like

sh a pers ti.ve view of the syringe carrier of

gt e el a e RO d et on:

At least one spline may be located adjacent the discharge nozzle.

A housing cap may be releasably attached over an aperture of the housing through which

the discharge nozzle extends in use, wherein the housing cap is in communication with the

syringe cap.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example with reference to the

accompanying drawings, in which:

Figure 1 shows a cross-sectional view of an injection device according to the present

invention; and

Figure 2 shows an enlarged part of the injection device shown in figure 1.
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Figure 5 shows an enl arged cross-sectional view of the

end of the syringe carrier of figures 3 and 4; Figure
WG2®600RIR Ccr oss-sectional view of a syringe fPCT/GB2006/01018

the present invention; and Figure 7 shows a

per spective view of the |nJeDé%on devi ce of the

present invention. DETAILED CRI PTI ON OF THE

R o AR Y FLE MR BB 5 S S RS st from

ahforsisdiregtidad;2 has an exit aperture 128 t hrough whi ch
the end of a sleeve 119 can energe. The housing 112
contai ns a hypoderm c syringe 114 of conventiona
[
RS 4 SR PG VUE oY Sl Shfol 08 B 3, fiom @ second
direetiting 118 and at the other in a flange 120. The
syringe body 116 is of substantially constant dianeter
along the length of the reservoir, and is of
Bsae 5fsheS hh ¥nlafBRYE lcfiss gé@ﬂﬁﬁle\ﬁe& |o?ﬁ% 4 Jriiice %ggt:aﬂ*@teof figures
syringe which termnates in the hypodermc
3oandvle el enent 134 acts through the bung of the syringe
to discharge the contents of the syringe 114 through
the needle 118.. This drive elenent 134 constrains a
FRilguitg 6 kRéw @ ches-aebiioNilSti&r 6fla %ﬁ%e%ﬂ e ih BRfr¥Rht invention; and
defined by syringe body 116. st the syringe
illustrated is of hypoderm c type, this need not

Pg%gg E&\!vé X ‘Bve Ha%%ﬁﬂé ﬁpcec?ldﬁ dg Q g‘kh)a%gés%%t 1{1}7{3 1on

RS Syri & use
i njection deV|ce of the present |nvent|on. As
illustrated, the syringe is housed within a syringe
carrier 150. The syringe carrier is best seen in

DEPAIEED D RSCRIPTIONR GF THE D Nefs 150 has a
proxinmal end 151 through whic heneedle 118 of the

syringe protrudes. The needle 118 is attached to the

' 116.0f .t he syr a needl.e
LR Mot 38 sl SR 4 TP e doviog hoppis 112 The
epd oﬁt}mﬂouaﬁgl 115hagdn éxieapeitiieN®8, hadughewhid®the dndFQ sledve 119 can

a section of reduced diameter 173 which supports the

CBYitE%f the syringe 114 on its body 116. The syringe
carrier 150 al so i ncl udes

The housing 112 contains a hypodermic syringe 114 of conventional type, including a
syringe body 116 defining a reservoir and terminating at one end in a hypodermic needle
118 and at the other in a flange 120. The syringe body 116 is of substantially constant
diameter along the length of the reservoir, and is of significantly smaller diameter close to
the end of the syringe which terminates in the hypodermic needle. A drive element 134
acts through the bung of the syringe to discharge the contents of the syringe 114 through
the needle 118.. This drive element 134 constrains a drug 124 to be administered within the
reservoir defined by syringe body 116. Whilst the syringe illustrated is of hypodermic type,
this need not necessarily be so. Transcutaneous or ballistic dermal and subcutaneous

syringes may also be used with the injection device of the present invention.

As illustrated, the syringe is housed within a syringe carrier 150. The syringe carrier is best
seen in figures 3 and 4. The syringe carrier 150 has a proximal end 151 through which the
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a pair of flexible projections 152. The pair of

flexible projections 152 communicate with a
weorosrenendi ng pair of | ocking apertures on a PEL/GBRO06/001018

spring support 160 so that the syringe carrier 150

cannot nove relative to the rg;urn spring support 160.

The syringe carrier 150 al so conprises a bearing

e 345 oh Bie g BeSpioRyoet Rscmede 1R s AERHAR P bt body 126 of

the PR de Mnéeﬂl@é@s&gerﬁbﬂ%ﬂ TRVMER hadh irétBicd® BiambRe. At the proximal
return spring 126, via the return spring support 160

aaddl Slhef dyer ssﬁg@emmerre}SOleerbua@egeom yiedyngd diameter 173 which

d
L00Re B SPARLARRL 10 hOpulY £l Ui BRRH BurdidP) 50 gtso ncludes
d i @fCﬂl@dblb Psdjedtions i B2 Vitieqhuirt dTefl gxéistel b éc118n$ $52 communicate with a
contai ned wiithin the housing 112. The,  syringe carrier

CPEIGSROFAPE RAdsofloglag pperiuses ?lhf‘ et FRInEFEPRYE i fg)e0 thel the syringe

f 7
GBS0 G AL Bl il Rppl60) A b i 150
al@r eotprifes la bearigeakrfatdh e S8helwsh th54ts sduvond endl; ratgaimts which a

the s e 114 al.on engt h, woul ntain the .

PSR iEcead T FFF o i ST Sk BIRPRE 16D R PRRGURY feturn spring

1@69 'Thfe &L '1'?2% (Ifaocﬁk &8 ﬂirﬁ%ts‘,uﬁﬁorg @Ed) ‘aﬁd ili]eosyrﬂiﬁg carrier 150
housing is further provided with a resilient

hmmére syenge hidt fipe em exéaded mmtl@n jposhich the naq:dmw h:xtends from the

FBeres Tt burged R AG AT ReResbohal Rhelps Risaig is contained
Witlgin lfled ledustgniner 161 al so extends through a |atch

opening 165 in the sleeve 119. The |l atch nenber 161
i ncludes a ranped surface 167 agai nst which an edge of

i e L R ST
mnlaahsial, endrid0aThie syrmgetildfis proveled akithsa bive (hairshowh). alf the syringe

SRR lop e i SR o St O SriEaet 10 don its length,

Woulll NOnkiis RO kehhBiesds bNSRidetlad® rafé@nEE 1kBBhood of them from
syringe fromits retracted
escaping from the injection device 110.

The housing is further provided with a resilient latch member 161 that is biased into a
position in which it engages a locking surface 163 on the return spring support 160. Before
engaging the locking surface 163, the latch member 161 also extends through a latch
opening 165 in the sleeve 119. The latch member 161 includes a ramped surface 167
against which an edge of the latch opening 165 acts in the manner of a cam acting on a

cam follower.

The housing also includes an actuator, and a drive which here takes the form of a
compression drive spring 130. Drive from the drive spﬁng 130 is transmitted via a multi-
component drive to the piston of the syringe 114 to advance the syringe from its retracted
position to. its extended position and discharge its contents through the needle 118. The
drive accomplishes this task by acting directly on the drug 124 and the syringe 114, Static
friction between the drive element 134 and the syringe body 116 initially ensures that they
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position to its extended position and discharge its
contents through the needle 118. The drive

waewoermi2dshes this task by acting directly on P¢EGHRWEG/001018
124 and the syringe 114. Static friction between the
drive elenment 134 and the syrlﬁge body 116 initially
ensures that theyadvance toget until the return

SO BRAONR Bl DA R TR 116 s

somkiotirer ob$tenctivh (ot Showpythmiredrdsves hetoween the drive
spring 130 and the syringe 114 consists of three
princi pal conponents. A drive sleeve 131 takes drive

Tﬁx’é%lhtt%nﬂfoh&?clcﬁgf ol BB et OB RivE s ?’Hﬁ%@ tah(g g{ \y%nge 1;1:’%ﬁ gonsists of

drive el enent This 1n turn
tiatieg peneipalntempongdts.aA rdeivd ylewea 13 bivdds diihe fidfi the deive ¥Prite 130 and

2 include hol | ow st the inner  cavity of

" figp sl €573 8tiegin L ARLi0 i RPN Gdbs drive clement
1muhhe@hMﬁaﬁuééﬂ that extends fromthe collection
chanmber through the end of the stem 140. The second
drive elenment 134 includes a blind bore 146 that i's

t e ece| t he st 0.and cl
ARSI IOREY LRYDEES Al FID A2 800 BB s s o
c&lelébtldﬂfchmﬁba 142uh @oﬁlﬁﬁﬁidaﬁbﬁ whthSh vt it B4 ﬂla‘f\'@k@ﬁﬂsafrom the collection
is contained. A trigger (not shown)

g%%gﬁ@ﬁllsﬂ Iﬂ%%@%‘?ﬂé‘? g 140. Rhereeoridr drver ¢lementi 134 includes a blind
b@f?:elr4"6l*th§c id %éen a:crtﬁxeteﬁ 99 %cml\%qﬁ{st%% a%ﬁ c&%slgé YE t?lf Qﬂaer As can be

decoupl e the drive s eeve rom
sgﬁnl, thei bege i1 46 tod Hevstern dHatdiefige t dluiheeshoulilag, ﬂliltﬁlnbkﬂlﬁiﬁli a damping
ﬂ cF |nf€uence of the drive spring 130. The operation
S PR ce is then as fol lows. Initially, the
return spring carrier 152, and consequently the
syringe carrier 150 and syringe 114, are prevented
ek ﬁhqwn)bly provadedeent theelrctusingt ldﬁ mmm:ﬁefroﬂl&he elly aperture 128.

T Y0 MR e o ol i P oS g Bherbygoine 112,

a]rlcmnlngcctt to\mndhfb reh@ive &mhedloﬁﬁhé ace uﬂ&? tﬁf infl8ndef @k drive spring 130.
Tgenber 161 au5|ng the | atch nmenber 161 to nove
PRRIPHRD ofifhe dryice Bdhen @éﬁ@%‘@% fromthe return spring

support 160.

Initially, the return spring carrier 152, and consequently the syringe carrier 150 and syringe
114, are prevented from movement by the resilient latch member 161. By moving the
sleeve 119 in a direction into the housing 112, the edge of the latch opening 165 is brought
into contact with the ramped surface 167 of the latch member 161, causing the latch
member 161 to move outwards and thus to disengage from the return spring support 160.
Once the latch member 161 has disengaged from the locking surface 163, the syringe is

free to move.

The actuator is then depressed and the drive spring 130 is released. The drive spring 130
moves the drive sleeve 131, the drive sleeve 131 moves the first drive element 132 and the
first drive element 132 moves the second drive element 134. The second drive element 134-
moves and, by virtue of static friction and hydrostatic forces acting through the drug 124 to
be administered, moves the syringe body 114 against the action of the return spring 126.
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Once the latch nenber 161 has di sengaged fromthe

| ocking surface 163, the syringe is free to nove. The
W@eiea0@sl i s then depressed and the drive spriPgr/GBR006H01018

rel eased. The drive spring 130 noves the drive sleeve

131, the drive sleeve 131 noves the first drive

el ement 132 and the first drive elenment 132 noves the

Tae&oftbetiddye 18 eRE tthé's?yﬁngé_ @ﬁn@ £aN A %q:gl%l £558 nd 3um spring

moves and, “by virtue atic rlétlon
SPRRAT0 50 andk coraprsssss dlat fatgmtspring g6t Wke typaickiik ﬁ&dIEGIIS emerges

dy 114 t th
R e T b Bohige 198, SR8 efiiueg dmb iy retam spring 126
bntbmas otth@ t5y 5yriige beady 116 mebRomdYtkd dbE‘trﬁctﬂ{?ﬂ (H&Vsﬁﬁwhj‘ﬁlat retards

return i ng support 160 and conpresses e ret
1§ JRotipy. l%aus%h@eﬁ%@tﬁd gigiion briwetme thel Second rdg;azg eﬂemmtt 183 and the

2.
e PR 8 A o8 AR iropgt st oA i iyginitred
atgonty sufftciers o Sessslrl’he tﬁﬂh dfive figts u@%l@gbd(wﬂaesd’r%%n’h@%o at this

t Because the static frictio
P%‘é‘% gsf?"{”%fﬁd%n‘g% Islff)fglea*r ie%cfbb%%véﬁw@nmoxwlﬁlﬁd thermgc ﬂm@e 116 and the

0]
8 381 LSRR T e SRS BTy LAY Bment 14
apdethesyringrebddyl 11 6dmil hydiostatie andipdropmchnily férloes shv ¥&in gt through the

h dd | enent
AR Ao g DhisleborR bibie ey RS Sl etaife g refopmgpring 126 in it
canpigsskd 4takes 66 e HyPolinfld 868 D8 eniyRaNiGald i ction
nd

bet ween the second drive elenent 134 an e syringe
body 116 and hydrostatlc and hydrodynan1c forces now

124 .t d i stered, ar
B@%&%{\;}%rs(s&i UF T Ci egj{l t;i%?le %Chﬁ‘gf}ﬁ:e “?1 qudPerr?’ﬁ[ Hamltgg syinge body
116, so befupr the sedteatsalf ¢he SOnkHRavy RO AT gbE qwxméﬂa&h arms linking
ext ended. Before the second drive el enent 134
ﬂ?g[ggth@ %eﬁ%n &%V%FlewgtStlﬁ’gv &34 Walchlarﬁoﬂﬁﬁ@cgym “ﬁ@la; ﬂmdy)usmg 112
fokh€d b§ ArRef 95 6t ihg%nﬂ %@Wﬁ%ng EJF]%I’]I(I ng Qr?gtetg o h%nge 120 of

di scharged, flexible latc
the syianrge i Vhe ednstristios n1®2$ ﬂibfﬂbxuhiahhc}ﬁarﬁmﬁs tarploshbﬂso that they no

loﬂ%érh%e sehrﬁlleﬂg%§ %Fl %ﬂ% l:ﬁd 0 ar 5 %?182 :ql]g]]@eqt glﬁée Once this
hala@@ng)fthé fiest sdetvienglemddid 132 hers QWﬁin'glﬂCBh QHe (ﬁﬁﬁ &ﬁo\% element 134,

lf tl%elatharrrvatoaposmlonso hat t
allowing the first drive element 132 to move relative to the second dnve element 134.

Because the damping fluid is contained within a reservoir 148 defined between the end of
the first drive element 132 and the blind bore 146 in the second drive element 134, the
volume of the reservoir 146 will tend to decrease as the first drive element 132 moves
relative to the second drive element 134 when the former is acted upon by the drive spring
130. As the reservoir 148 collapses, damping fluid is forced through the vent 144 into the
collection chamber 142. Thus, once the flexible latch arms have been released, some of the
force exerted by the drive spring 130 does work on the damping fluid, causing it to flow
though the constriction formed by the vent 144; the remainder acts hydrostatically through
the fluid and through friction between the first and second drive elements 132, 134, thence
via the second drive element 134. Consequently, the second drive element 134 continues to

move within the syringe body 116 and the drug 124 continues to be discharged. Losses
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| onger couple the first drive element 132 to the

second drive elenent 134. Once this happens, the first
waleiosgoe@benment 132 acts no | onger on the seconPCTHGBY@®6/001018

el ement 134, allowing the first drive elenent 132 to

nove relative to the second drd ve el enent 134. Because

the danping fluid is containe wWthin a reservoir 148

asRki f|r t,.drive, el.ement

andiat&%gw %I?P%?ﬁ{%r eﬁlf?%gl Ph & e sé)cné) att?ﬂuia(feth%if%rﬁ%ﬁ‘ftmg on the body

of 8k, syringe volawgreatadxtdnheTinss thevtGiuin $8GngM 24 rdn@ifks Lo ressed and the

h?ﬁc ease a the first (S#Eve el ement 132 noves rel a?lve
eﬁglcsneeg dergping extendsdent 134 when the former is

acted upon by the drive spring 130. As the reservoir

148 col | apses, danmping fluid is forced through the

Aften timey therseepndrdsivesldneant il 9 completesits thZel Wilus th@@@ﬁge body 116

| .h b
ahd S BN (Githdhs A BI R e B0 plnef Toswringe. W reeoppmpletely
dishieargaivmdithef fottietoxefiod HiyNBe idkive @?Llfﬂélf@%?]%&légcg b3 the second drive

onstr tion formed by the vent e remaln
E’th Féfﬁ HbHs é‘im’é%ﬂlIRPSttﬂQn@HQHOtdwetlnlhmtodcmd thehdamglhg fluid to flow

tlfo'h Eﬁfgﬁénp% énce Y { Itsﬂl % secokr}g tglrcI it ell%gngrgx}e%lent

Cbnsequently, t he second drlve el ement 134 conti nues
syringe body 116 and the drug 124

i t hi h
B%%ﬁ%&g%p\ﬁq%lr E f Hpids Galpusieds Sexibledaich armsl lmknng theh drive sleeve
131 9wh e ﬁl@@dﬁ%@érﬂ&tfllﬂ'rgacﬂ%ngﬁer éc%ntsgwt*%}) gé{m smg 112. The

acting on the body of the syringe
copstiistion meovies the Aexiplei la@h hﬁﬁs e nhdtribey AOGIREE eﬂuﬂél ¢hd M8ve sleeve
h

+G S tended. After a tine, the
1A B T R S A3 e e, A dvavdrevithiadts no longer
ort ﬁne faptrdrivgeldnasly 134, 6118%hgCBBmMIO mife relaﬁl?@éach%‘thel& hAtstihls point, the

P é{f; the contents of the syringe are conple
0 e§ ¥rlgeed by dhe feve spring Bloateatd lopgeihbeiog inaasmited ng the syringe

ive element 134 ip its
Ehesis Kod Bt e SARBLS K5, UGB e o prine
126 wikigh aiets bh dve etddcnfghe syhmgw @ 14 ndddst t@tﬂeqweang 1188id fhe 3 tun spring

| e t 132 to contlnue its novenent. Before t
S“s ‘%%?‘x?@ %ﬁﬁ‘é’/ SEnEe  agrisrs 13 Haenseaently) the s»rreagea:smtumed to its

reR4d1Ed pdsitkdnnehdttheifidi¥g cHHUERVS with the first drive
el enent 132 reach ngji\not ﬁZr conggp;ilétgu on within the

housi ng 112. The
Figure 5 shows an enlarged cross-sectional view of the proximal end 151 of the syringe

carrier 150 and figure 6 shows, in isolation, the syringe 116 with syringe cap 180 over the
discharge needle 118. The section 173 of reduced cross sectional area in the syringe
carrier 150 can be seen in greater detail in figure 5. Also provided at the proximal end 151
is a ring 185 through which the syringe cap 180 and needle sub-assembly 172 protrude
when the syringe 114 is inserted into the syringe carrier 150. On the inner circumference
of the ring 185, there is provided a plurality of deformable ribs 190 which deform
resiliently to provide a grip on the needle-sub-assembly 172 when the syringe 114 is
inserted into the syringe carrier 150. The grip provided by the deformable ribs 190
prevents rotation of the syringe 114 within the syringe carrier 150.

On the outer surface of the needle sub-assembly 195 of the syringe 114, there is a plurality
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constriction noves the flexible |latch arns so that
they no | onger couple the drive sleeve 131 to the
wo poostioetpi ve el enent 132. Once this happens, tPeT/dB2006/001018
sl eeve 131 acts no longer on the first drive el enent
132, allowing themto nove rg) ative each other. At
this point, the forces devel oped by the drive spring
spliés B5eviiieh Fﬁiﬁﬁiﬁé TR B/ dch WS Yrink€ Hod P akdExtSHT 1189 their length, at
114. The only force acting on the slenge w | be the
legspinpait, plong dhe length of élerr@@dqip sulspssemylyl DB offthe byringed 1dn
the end of the syringe 114 nearest to the needle 118
via the return spring support 160 and the syringe
Incatier éngsodlmbnt S0h8 dfv@itiohy thet spgingy 1195 @8d irfbs! BIOUIAS thet &ranged to
its re rﬁfted_positjon and the injection cycle is i
engegRytach etheray inteloskingderthdhershy arayiding inprved erip gad resistance to
ro%th!Of the proximal end 151 of the syringe carrier
150 and figure 6 shows, in isolation, the syringe 116
with syringe cap 180 over the discharge needle 118.

.The,.sectiqn .173 of .reduce ross sectjional area in the
FIgWFiTgave er‘PEF“‘i‘S@?‘E%ﬁwWB]g aBiousing ﬁargi 1ge ng%eﬂm syrfpge cap 180
is {dsetéoPmahBOuRY S\hé §fectibn (dBGicON 91 TRE sgﬂ%e]%fy 188 i$held rigidly

180 and needl e

. ring 185 through which the syringe cap
in ghphepsinertapyl 9972 thatoon uetatiovhehtheheusing icap €99, 4e syringe cap 180 is

Sl L8 R0 BT b S oo i
15p), uhékby Yreakinged aan@bleeconhGiohdF MBisGAnELEQY 180 to the needle sub-

resiliently to provide a grip on the
asyrErly é7%ub- assenbl y 172 when the syringe 114 is
inserted into the syringe carrier 150. The grip
provi ded by the deformable ribs 190 prevents rotation
It vill bheowse bergeletstebdmhthiha prdsentsigvéntipa haabeéredestibed £Bove purely
the outer surface of .the need| e.sub-assenply 195 of
b, HEY & FAgBIe, 1 ERtions T peilatim be srdReNidigShgricepe of the
inn@bhude radially fromthe syringe body and extend
along their length, at least in part, along the length
of the needl e sub-assenbly 195 of the syringe 114. In
one enbodi nent of the invention, the splines 195 and
ribs 190 nmay be arranged to engage each other as
interlocking teeth, thereby providing inproved grip
and resistance to rotation.
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Figure 7 shows the injection device with a housing cap
199 into which the syringe cap 180 is inserted on
woratvafieepur e of the injection device 110. The BT/GBY®6/001018
cap 180 is held rigidly in the housing cap 199 so
that, on rotation of the hougpng cap 199, the syringe
cap 180 is also rotated (whilst the syringe 114 is
CpAIMed against the rotation in the syringe carrier
150), thereby breaking a frangi bl e connection of the
syringe cap 180 to the needl e subassenbly 172. It w ]l
of ¢ J ISt .hat the present invention has
Lbeeﬁgﬁé§%¥$§g§%g§8§g&%%?’Iy by way of exanple and
modid heading templisifigt Aiskrie@n hhdnged disschirge mozble #hidheis movable
of the inventiqgn.CLAINS 1. An _injection device . .
beppernra retragied Rordensinnyhich thy disghaggeogyleils gentaiaed wathip the housing
[ . : r ed,
oo SRR PR Al B TN BOE PTG ok BHREE
Wi t H gyrinke céyofos iendosingl thenlishten dozkzlpasd tanmvable frdm dte syringe by
he di.scharge nozzl e extends fromthe housing; a
rofalipp fgait éBQW%Wm@ﬁﬁﬁﬁging the di scharge nozzle and

r emy@binge bieie &cﬂu@teﬁ% rQG8inP6tatiBh BF R yFBbM MR et tHeRusing as
syringe; and a syringe carrier adapted to restrain

the cappisirgmowfd. t he syringe relative to the housing as the
cap is renmoved. 2. The injection device of claiml,
wherein the syringe carrier conprises a grip adapted

2.t 0 rEsd figédliohOdedideOsf Ofairh N WidrtinO@e! Shridipt URAri@ ¢ddGprises a grip
housi ng. 3. The injection device of claim?2, wherein

adapied ¢ festraig Aplatienat the syrngerelgiive wehohoe®m® rib. 4. The
injection device of claim2 or claim3, wherein the
syringe carrier conprises a ring through which the

3.di scHarigectiar dévéceodf didim 2 ywhicnge tlexdrancsnprises atr lieaxy one deformable

ritI).nC| uding the grip

4. The injection device of claim 2 or claim 3, wherein the syringe carrier comprises a
ring through which the discharge nozzle of the syringe extends, the ring including the grip

on its inner circumference.

5. The injection device of claim 1, wherein the syringe comprises a syringe body and
at least one spline protruding radially from the syringe body extending at least in part along
the length of the body of the syringe.

6. The injection device of claim 2, wherein the syringe comprises a syringe body and
at least one spline protruding radially from the syringe body extending at least in part along

the length of the body of the syringe.

7. The injection device of claim 6, wherein the grip comprises at least one rib

engageable with the at least one spline on the syringe body.

8. The injection device of any one of claims 5 to 8, wherein the at least one spline is



on its inner circunference. 5. The injection device of
claim1l, wherein the syringe conprises a syringe body
wa@paeave2brast one spline protruding radially frPONMGBR@®6/001018
syringe body extending at |least in part along the
| ength of the body of the syninge. 6. The injection
device of claim2, wherein the syringe conprises a
Jo8tEd mscehpﬂiﬂé dPRRargt nbLASt one spline protruding
radially fromthe syringe body extending at |east in
part along t he Iength of the body of the syringe. 7.
The U e t| evi ce- of [ n th
Corrp | se t’tOH east ond™y ?%eaeg]gtggé’a% hg“rg?er comprising a
hdveidgt capneclehbipeateiohéd every bh I‘@ertb&d&f th?e hEﬁ@n% Rh®egh OPhich the
deV|ce of any one of clains to 8, wherein the at
ﬁ@ﬂ@e 7€ es?sqt%*é ip é!sec‘aheéenathf HOBFRE CAR I9ins eosagaication with the
ég %L 10. The injection device of any one of the
cedl ng clainms, further conprising a housing cap
rel easably attached over an aperture of the housing

t hr augh .whi ch the di scharge nozz| e extepds in, use
Waher B TRISEHM0 deviqg %’éany so%h o othGuRteeeIng relgisy uhgantially as

he?é’iﬁb&gl% de8fibed JvVlthTIIE?eréﬂ&b ?&Hie%@c&iﬁﬁy Aneradiiygs.one of
the preceding clains, substantially as hereinbefore

described with reference to the acconpanyi ng draw ngs.



