1 Injection Device Field of the Invention 5 The present invention
relates to an injection device of the type which has a syringe and
whi ch ext ends0bdi@ossyr i nge, di scharges its contents and pREOBIBEHBSHS
it automatically. 10 Background of the Inventlon I nj ection devices
are shown in WD 95/35126 and EP-A-0 518 473. These devices enpl oy a
drive spring and sone form of reI?ase mechani smthat rel eases the
syringe fromthe influence of the g once its contents are
supposed to have been 15 discharged, to allow it to be retracted by a
return spring. Cenerally, the return spring is relatively weak, since
its restoring force nust be overcone by the drive spring, even while
the drive gﬂﬂbggﬂkq%ﬁﬁhgg work on the various conponents of the

i njection device a syringe during an injection cycle. This may
20 give Yise to a probl em when the |nject|on device is used with
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Naturally, it is necessary to maintain the sterility of the syringe

contents up to the point of administration, which for devices that
are designed to be di sposable, as many mnll be,

10 Background of the Invention

Injection devices are shown in WO 95/35126 and EP-A-0 516 473. These devices
employ a drive spring and some form of release mechanism that releases the syringe
from the influence of the drive spring once its contents are supposed to have been

15 discharged, to allow it to be retracted by a return spring.

Generally, the return spring is relatively weak, since its restoring force must be
overcome by the drive spring, even while the drive spring is doin% work on the various
components of the injection device and the syringe during an injection cycle. This may
20 give rise to a problem when the injection device is used with sealed hypodermic
syringes, which typically have a hermetically sealed cover, needle shield 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 for devices that are designed to be disposable, as many will be,

25 means that the boot must be removed with the syringe inside the injection device.

Typically, the action required to remove the boot from the syringe is simply to pull the
boot away from the syringe, which requires a force in excess of 20N. This is
significantly greater than the restoring force of the return spring, so the syringe will be
30 pulled out of the injection device as the boot is removed and, when the boot comes away,
it will snap back into place. This is not the best way to handle the syringe. The shock
could damage it, the needle could be damaged and there may be problems re-engaging

the syringe with those components of the injection device designed to act upon it. Even



25 means that the boot nust be removed with the syringe inside the

i njection device. Typically, the action required to renmove the boot
fromthe swo fggoibsssi nply to pull the boot away from thergiidoslesro
which requires a force in excess of 20N. This is significantly _
greater than the restoring force of thereturn spring, so the syringe
w Il be 30.pulled out of the injection device as the boot is renoved
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upon it. Eygg,it2 in cases where there is no return spring, for
exanpl e where the syringe is held in place by friction with
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15 Summary of the Invention

The injection device of the present invention is designed to deal with the aforementioned

problems.

20 In a first aspect of the present invention, there is provided an injection device
comprising;:

a housing adapted to receive a syringe having a discharge nozzle, the syringe
being moveable in the housing along a longitudinal axis from a retracted position in
which the discharge nozzle is contained within the housing and an extended position in

25 which the discharge nozzle of the syringe extends from the housing through an exit
aperture; ‘

an actuator;

a drive adapted to be acted upon by the actuator and in turn act upon the syringe
to advance it from its retracted position to its extended position and discharge its

30 contents through the discharge nozzle;

a syringe carrier adapted to support the syringe as it is advanced; and



The injection device of the present invention is designed to deal
with the aforenentioned problenms. 20 In a first aspect of the present
i nvention, widWwheoilossPr ovi ded an injection device conprisifEs008/002579 2
housi ng adapted to receive a syringe having a discharge nozz?e, t%e
syringe being noveable in the housing atong a longitudinal axis from
a retracted position in which the discharge nozzle is contained
wi t hi n t he housialgckapgimgehapismdiviieaen Sesssyringhearmer 28d e drive piepted to dpfubig e
nozzle of t ' ' : [ :
aper tur o; anouniehLOe SRR et A PR ANAKRT OHERUBMEN ke srripee
t he act uat os iraitekeiractedypositjot upon the syringe to advance it fromits
retracted position to its extended position and di scharge its 30
contents through the di scharge nozzle; a syringe carrier adapted to
support heTlsy theggriage tdrriérsaridsyainge danndnehove towards the &xltupléftiirg prior to

mechani sm bet ween e syri.nge carrj.er and the drjve adapted to )
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prior to ac®riFathestinest unlpeked mutamationlyd@i eoverspydewpide the ekit ggerture is
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I
separate, indeperident | ocking nechanism The "syringe carrier becones
unl ocked Oauntortesa ¢xteaded/pesitica. Bygvereniing movearegtoftthesystnge caperquuokthe exit
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during an actuatiop,.seguence, of the injgection devjce), .danage to .th
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preventi ng saffadedent al activation of the injection device, for exanple

by dropging the injection device on a hard surface. 15 Preferably the
i njecti R device conprises a rel ease mechani sm adapted, in an engaged

position, tmefpraBNaRE idjERiod deVidt @6mpede Adeledbe trRhaidrY @d@)tel, i Bn 8ngaged
di sengaged position, to permt the actuator to act on the drive,
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- syringe cardehfit tioM@ias bhet 8Xitle GRRY LWHeRINVIB Nl MetiRARE BGdapted to
mechanismi's in its engaged position.
' prevent movement of the syringe carrier towards the exit aperture when the release

20 mechanism is in its engaged position.

Preferably, the locking mechanism comprises at least one arm fixed relative the syringe

carrier, wherein the arm is engageable with a corresponding locking surface on the drive.

25 In one embodiment of the present invention, the locking mechanism comprises a
plurality of arms on the syringe carrier spaced circumferentially around the drive. This

provides enhanced locking against movement of the syringe towards the exit aperture.

Advantageously, the arms may be spaced equidistantly around the drive.
30
In a particular embodiment of the present invention, the locking mechanism comprises

two arms.



Preferably, the |ocking nechani smconprises at |east one armfixed
relative the syringe carrier, wherein the armis engageable with a
cor r espondiygthobisikizng surface on the drive. 25 In one epdpdiiiioob
the present invention, the | ocking mechanismconprises a plurality of
arms on the syringe carrier spaced cirdunferentially around the
drive. This provides enhanced_ | ocki ng agai nst novenent of the syringe
t owar ds t h&redsblyapachtammds flagblenand(ps sesdliept. This parmits e rive te padnserted
equi di st an I i i e
present | meation et i End S0k By gl Fallcf 8o Bl IE ALTRL offunled
Pr ef er abl y Masapteferably. eaclf arexprbiredeaind directiersfomiasistthe [dhgimdpel akit. s t he
drive to be inserted into the syringe through the end of the syringe
carrier because the arnms flex outwards. More preferably, each arm
protrude$ Prefaallyy exhiom i @ositidsedt did direogd ttodbiadt thxilceking Jdefaéecomltey,
each arm ia.gosi ti oned and difrgct ed to cont g:t t he Joccﬁi nﬁ surface on
the drive PBYOPAIBITH MEVEHEhe! 1BF SYITE° SFFIHP e ang udinal drepfien towards the

| ongi t udi natit gieft@ed i on towards the exit aperture. The injection
device has a proximal end adjacent the exit aperture and a distal end
10 |l ocated at an opposite end of the injection device along the

l'ongi t udi Ngthe gefkion! devRiRena8 ORI IRA ten@Tadfabéht RAE EGN bpdRYERhA Qndistsnhﬁm

| ocking surface is forned between a first section o? the drive and a
second Kectocaad af andpposiiei opd of thia énjedtion dpdcesalenarite bagitidinal o%ist he dri ve
is located towards the distal end of the drive with respect to the
first section, 15 wherein the locking surface is fornmed on the

i nt er sect i bnolze¢mbahmefteoffthe ptesan dnwetan dheslcking sarfat it Hienaedibesveen a

Preferably he fir section of the drive is.positioned nearer .to
the exit ot ropign Phins B B = feald oo ofing SrftovhirB I Wt Srigor
t he drive tayrbeislacataiewadbtietdidtdlend ofnge titick Width re2ikcatsithe filkasectifie
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ion of the drive. Preferabl the | ocking surface is forned
by 5 sult st 8ot ok el TeciTipor 1P EHoC & BN BSHOR GNEEH 5 Scioeord
Mor e pr ef esaatibns, ofttledrivecki ng surface is fornmed by a surface which is
perpendi cul ar to the | ongitudinal direction.

Preferably, the first section of the drive is positioned nearer to the exit aperture than the

at least one arm. The second section of the drive may be narrower about the longitudinal

20 axis than the first section of the drive.

Preferably, the locking surface is formed by a surface which is not parallel to the

longitudinal direction.

25 More preferably, the locking surface is formed by a surface which is perpendicular to the

longitudinal direction.

In a particular embodiment of the present invention, the drive comprises a shaft which
extends along the longitudinal axis.

30
Preferably, the actuator comprises biasing means adapted to bias the syringe carrier from

a retracted position to an extended position.



In a particul ar enbodi nent of the present invention, the drive
conprises a shaft which extends along the longitudinal axis. 30 5
Thi s arranggy®ini9fsst he drive and arns permits the w degcP&ERNbIRhRsHBNd
of the drive to pass through the arnms until such point t%at a
narrower section of the drive is |ocateld adjacent the arns. At this
point, the arms flex back into their normal unbiased position,

t her eby pr elVitiRgiITARgemsat of the dripg and ares pemeitsghe wirter graximalfend rof geesdrivado
back throu SYLI reiger j ..:Thi.s, al
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the syringe carrier, to advance it fromits retracted position to its
ext ended pdBPYS B freexe RRerfR RIS TTIRMHER My cOnpRstEmgHth the dEiva char ge
nozzle, the first drive el enment being capable of novenent relative to
t he second when the first is acted upon by the actuator and the
second i s rBSEgmbedinsnt pf ghesyresengiaventionniae gyive mgtudeaifirgt @nd saoond drive
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second. 25 skringene tlerdyadge@ntierof t he present invention, the injection
devi ce fgrther conprises a cap renovably | ocated over the exit

apert uréd? Preferabl y, the injection device conpres a needle shield

removabl y IPe€fataBl, B eijedtida ddiic€ bEatigRed WdotibBng B& prevents the first drive element
from moving relative to the second until they have been advanced to a nominal

decoupling position that is less advanced than the said nominal release position.

20 Advantageously, the coupling may comprise a decoupling mechanism, activated when
the drive elements have been advanced to the said nominal decoupling position and
adapted to decouple the first drive element from the second, thus allowing the first drive

element to move relative to the second.

25 In one embodiment of the present invention, the injection device further comprises a cap

removably located over the exit aperture.

Preferably, the injection device compres a needle shield removably located over the
discharge nozzle.

30
The cap may be adapted to grip the needle shield, such that the needle shield is released

and removed from the discharge nozzle during removal of the cap from the housing.



6 Brief Description of the Draw ngs The invention will now be
descri bed by way of exanple with reference to the 5 acconpanying
drawi ngs, wo whi/@bizsFig. 1 a is a right-side view of theOBR6s/d0@E9
device according to the present invention; Fig. 1b is a perspective
view of the injection device of Fig. | %ith its cap renoved; 10 Fig.
1c is a perspective view of the cap of the injection device of Fig.

1; Fig. 2a is an exploded right-side view of the injection device of
Fig. 1, 15 ﬂigfngsgrii%ﬁm?of# g@.r-a@; view of the assenbl ed conponents
of the injectl I, Fig. 2c is a perspective view of a
mul ti-conmponent drive used in the injection device of Fig. | Fig. 3
is a cross-sectional vi.ew of .the injection device of Fig. 1. Detailed
Descri pt i onﬁ’oef PRt g’wﬁnn S Iﬂegscsirgée?js{’% YHght <8¢ ev‘f‘"é’g/ TS%“’:EFIC (6 hé

i njecti ol deverapanyig deowiagylinghick: t he present invention. The
injection device 110 has a housing 112, a cap 111 which is renovable
froma proximl end 167 the housing 112 and a trigger button 102.

Q her part Figf1atife rigavsidesyidi bt thd e SRR teRELackEtaBb e hradetidhlenis; OW.
Fig. 1b is a perspective view of the injection device 110 accordi ng
to the present invention with the cap (not shown) renoved fromits

end. The enggqfy it ReeldUgiged b2 A ABn 8k gﬁgé.tl%ﬁ &&,de rE&erEdY‘hi ch

€
t he endlgf a sleeve 119 can be seen to energe.

Fig. 1c is a perspective view of the cap of the injection device of Fig. 1;

Fig. 2a is an exploded right-side view of the injection device of Fig. 1;

15 Fig. 2b is a right-side view of the assembled components of the injection device of Fig,

1
Fig. 2¢ is a perspective view of a multi-component drive used in the injection device of
Fig. 1

20

Fig. 3 is a cross-sectional view of the injection device of Fig. 1.

Detailed Description of the Drawings
25

Fig. lais a right-side view of an injection device 110 according to the present invention.
The injection device 110 has a housing 112, a cap 111 which is removable from a
proximal end 167 the housing 112 and a trigger button 102. Other parts of the device
will be described in greater detail below.

30
Fig. 1b is a perspective view of the injection device 110 according to the present
invention with the cap (not shown) removed from its end. The end of the housing 112

has an exit aperture 128, from which the end of a sleeve 119 can be seen to emerge.



7 Fig. 1 c is a perspective view of the cap 111 of the injection
device 110 according to the present invention. The cap 111 has a
central bogw Jddobsgt fits within the sleeve 119 when theresRoddotsioS
installed on the housing 112. 5 Fig. 2a is an expl oded right-side

vi ew of the conponents of the injection/’device 110 according to the
present invention and Fig. 2b is a right-side view of the assenbl ed
conponents of the injection device 110 according to the pr esent

i nvention r p 0 llustrated,, the
i nj ect i on gde% P@gg i%%%g&?”é uséglsc;fég%rgalgolg? rolfn ghc lwgnonpﬂsev A?& ]accorde ing to tﬂe
conventio najrestlytpﬁyentlnnl u’Eherngp d 15 \hns agentiabdyss1DA thatr fits vethim thealec@n €19

end in a d| £, ecificall hypoderm ¢ needl e 118, and
at the ot héf ei“r?nhegcaf’lqﬁésemit % I&%ﬁwgﬁﬁ'onal pl unger that woul d
normal | ysbe used to dlscharge the contents of the 15 syringe 114

manual | y has been renoved and replaced with a drive elenent (referred
to bel ow as'&Hé S8g@Ird vighletidsniisy of 3hy companepts af dbs wisctipy dgviedlq n

the syri ngeacéolém%weh@wegenlzgveﬁfmﬁsﬁoan%s 26 lyaqggth( BAE VWY dhe! Rsdibled

adm ni stered within the syringe t he syringe
illustrat eGomﬁomtSmfﬁb@I@nmt@ntdmee ll(ha@owler@dtortbc prré@éss\amtwlywwms@he
Transcut an I c dermal and subcut aneous syringes may al so
be used mn?ﬁuﬁwgf%%ﬂfh ZL |on devi ce of the present invention. As
illustrdfed, the injection deV|ce 110 includes a return sprlng 126

t hat bi ase ringe 114 f t ended 03|t|o in whic

needl e 118%tS E] ﬁlﬁéxmé rglm Wlecug ‘ﬂvﬁr eﬁ)PzgoTrh"SS caé‘é‘p%(?g%wliyélé'g%f“t h%f
housi ng 11Zofventionabtypesirethdp@sd $yiriage bdstiyvmmahmﬁxhamgeeedine erd inld Qistisarge
cont ai ned mnt in thgﬁt?ouslhas 112. Th 126 ts qn the

syringe llﬁoﬁ% Reg ef e I%ea y?t 14“ A ange d 4 Ehe

al ong a | ogghverdbmaalphaes thhdvoafd h&ﬂlallyljt@Cﬁge@ Mo d:ﬁé(:h@xge O c¥teied of the
ext ends centrally along the length of the injection device 110 from

the exit? aﬁmrtasrlé‘*m@ualﬂy hgssbegp eﬁwwﬁﬂ aphEpplpged ph g diverelpmeshgefepsd togp
Cont ai ned kb 43 th@cHRHGRE I ent § 54) Phat Eél'ltac%néjbﬁlr%&?ﬁm & sgﬁﬁgéaltmrme

whi ch here takes the formof a conpression drive spring Drive
from the dPPRglZnsdnsigringpdiug (Retghewsite beadmigisicred within demgyoinemboddrlil¢e

129 to the gyt Mesylﬂ'xéetlmxsggt\é@qggf hipddb AR if e, Bl thg&j £ &eﬁgmmeke

its extended position and discharge’its contehts through t needl e
118. The  Transcutaneous or ballistic dermal and subcutaneous syringes may also be used with the

20 injection device of the present invention.

As illustrated, the injection device 110 includes a return spring 126 that biases the
syringe 114 from an extended position in which the needle 118 extends from the aperture
128 in a case nose 112a of the housing 112 to a retracted position in which the needle
25 118 is contained within the housing 112. The return spring 126 acts on the syringe 114
via a syringe carrier 127. The syringe 114 is moveable along a longitudinal axis 105 of
the injection device 110 which extends centrally along the length of the injection device

110 from the exit aperture 128 at its proximal end 167 to a distal end 168.

30 Contained within the housing at its distal end 168 is an actuator, which here takes the
form of a compression drive spring 130. Drive from the drive spring 130 is transmitted
via a multi-component drive 129 to the syringe 114 to advance it from its retracted

position to its extended position and discharge its contents through the needle 118. The



8 drive 129 acconplishes this task by acting directly on the drug and
the syringe 114. Hydrostatic forces acting through the drug and, to a
| esser ext ey z009d18438C friction between the bung 122 anc&.élh@@ymo@gg
body 116 initially ensure that they advance together, until the
return spring 126 bottons out on the sydinge carrier 127 or neets
sone other 5 obstruction (not shown) that retards its notion. Fig. 2c
is an expl oitbd P8raspmuplishes thisetasloby attegnditerily oorthﬂ)dmgtamirthwsym@.lﬂthe

mul ti- et hedlve ri.ng 130.apd .th

Sy nge. 114 ot Aine SEO R MO ot AR R 3 ey Beygen
131 takes dhé Uﬁlgf r22nant hige giring€bsdar i llﬁgnlilal@y &Bdre]tﬁhtttﬁ@rﬁlﬂhﬁc‘é todetHef) vatil
del ay pi stog 133 on a first drive elenent 132. This_in turn transmts
drive to tHe® SEEENEPraRi 178 RAUAmsneUut 194 1he Ay Tife FBE SR AT FRGH . ODEr
the firsg dibgff&n@h@r&mo@éaqak pedrgdesmaidnao! | ow stem 140, the inner
cavity of which forns a collection chanber 141 in comrunication with
a vent 144 15 that extends fromthe collection chanber 141 through
the end of T clyd

bl nd bor ¢ 15E<Thaf e 0 RRppAERIREL! HE nitlERRRonta ROT9) 2 T
cl osed at tChmpomdmednveAlsZ%eltWeebeheacppwespnm &) ardhilge :bmlmge 1 Wocamtstoff éhree

stem 140 define a fl voir within, whic ing fl wd
cont ai ned. 5 pHce PRl B G erdbl T b BoB P ki A1

housi ng 101 Zrankrhicsis torhdtayi piste 1 BNgagdt groeietan@znt V82t mhla npfuaxtrzmaimte ﬁdve
145 of the dr|ve slgieve 131, §grves to retain the drive spring 130 in
a conpr ess & MEsEi08d gpve elpmgn! g‘et ween | ocking surface 102b and the
drive sleeve 131 when the trigger button 102 is in an unact uat ed
position. The trigger button 102 can.pivot on_ the housi nIg 112 v

pi vot 102a ANHEPeEARRIR dée- gr-dhs firskdrive genen 137 wgludes 4 allow steg éf‘o the

button 102 jfder 24Vig G Whadhi fofinSHEJIRESnIBABbE 14€ in EHn@rﬁﬁM&ﬁloﬂ lvhﬁhcei ®ede 14 o
t he housing 112), the | ocking surface 1026 noves upward

directidn éb\ﬁ)ﬁxfeﬂéﬁTfYPWethFcfﬁ!chttwalchébeeéx‘i“é thyggh the eng of %ta&f‘ale ddo0. The
posi tion of.the dh(/é QQEEmQ%MMd%QE blutuhﬁ)rlz @%ﬂh@&s 5(;/&! fﬁ%ﬁ%&%@ rk&ive the

decoupledfromt e drive sl eeve reby al drive
sl eeve 131 stem hifyandraddsad pi/ide pther. hPé VHBLmangremlzd,ttbm<Prd§46 land gyistem 140

aperture 1285 UNGAR Y 0ENT Willhh WEREE a@hpihl Buflfik ¥sheaRid N9 130 9

20 The trigger button 102 is provided on the side of the housing 112 which, when in an
engaged position with a proximal end 145 of the drive sleeve 131, serves to retain the
drive spring 130 in a compressed state by contact between locking surface 102b and the
drive sleeve 131 when the trigger button 102 is in an unactuated position. The trigger
button 102 can pivot on the housing 112 via pivot 102a. When downwards pressure is

25 applied to the trigger button 102 at an activation surface 102c (i.e. pressure directed into
the housing 112), the locking surface 102b moves upwards in a direction away from the
longitudinal axis 105. In this actuated position of the trigger button 102, the locking
surface 102b is decoupled from the drive sleeve 131, thereby allowing the drive sleeve
131 to move relative to the housing 112 towards the exit aperture 128 under the

30 influence of the drive spring 130.

The sliding sleeve 119 is moveable from its extended position (as shown in Fig. 1b)

where it protrudes out of the exit aperture 128 into a retracted position in the case nose



112a of the housing 112. The sliding sleeve 119 is connected to a
trigger button |ock el enment 150 which has resilient arns 151 which
bias the sliding sleeve 119 into its extended position in which its
end protrudes fromthe end of the case pose 112a. Thus, application
of pressure to the end of the sliding sfeeve 119 for exanpl e by

i t | i-di .
Pt o move it of TEdRabP 042500, BMifd SEUR, 1o RERIGBRlL & Pfthfer GRlSH S5
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trigger butto rotru d
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| ocki ngl 15 ivhiBean gy QAT RELEP Oh e dHEEs PURALIORK PUrsionh2 “i*ﬂ e trigger

pr event i NG idorl O UERKh 0 REAPmbIE! Ay (AR dtiapbidficunbie. Wiln he

bi as of the conpressed drive spring 130)." 25 When the sliding sleeve
119 has bedrdmg)sle@el medxaabp@smvmntmthmm Bparturg £2§& intq e retigctpd pesitiong.

housi ng 11 I Nt e r

102 has be%'n&’}’ o?%stl %ﬁ? klggteg eac ?%g ehé 05| P%Pl lg %%E%&ger%a (%ggfr?hg@
t he devi cerolakfhgi mettflggbramtn‘oﬁl I(H\AﬂaouB&hel pnlvbn 02ayin lthlaeimbcume ofs threi prgsstiB0
noves the drive sleeve 131, Q%?F eve 13 m)ve t.he ftlr t th

i ve cHEnimiied 4o tanroshe riacs 1@ g, Bebaetaslioas SPhet I img te
drive el eng Rﬁ%glﬁéeve'l'w RBCBE RS0 kAR triggextﬁuﬁ@ﬂgbz fd rxadaiveiel pbatorni BB

132a, 134a, he second drive elenent 134 noves and, by virtue
of static teilocking senfarenl@bontaciscthe spd ©f the diiygyslesys 131 preventing it from
2009/ 019438P r 0

he syri ngLoBBAyTTE ARG CayPaas by el U5 At Br HEPLoethl e e
the returni®pyring 126. The return spring 126 conpresses and the
hypoder g ¢ needle 118 emerges fromthe exit aperture 128 of the

housi n 12. This continues until the return spring 126 bottons out

or the syriygg ikodMinklfedRellS K29 BEnOmOVdAahitotDSIsttiontih Ghidhniols Iﬁhwﬁﬁ) into
that retards its notion. Because the static friction betwee

second drithe heusingntl21Be. insel itsHalepled RREUOHAPd1G tABRET thEO‘HQQ? det BEse
forces. act|ped HOHORARAL ki diOlhe AN 4 eeﬁ%fﬁbwlﬂxﬁﬁ%@f&roevsnot

sufficient 10 re5| rive rce deve y the drive
spring 130, at this point the second drive elenent 134 begins to nove

thin th body 116 d the d t b
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(not shown) be adm ni stered are, however, sufficient to retain the
134 1n each case by acting through flexible latch arms 132a, 134a, 134b. The second

drive element 134 moves and, by virtue of static friction and hydrostatic forces acting



20 position shown in Fig. 2c to a position at which the flexible
| atch arnms 134a, 1346 no | onger couple the first drive elenent 132 to

the secondydyipyfo84gment 134, aided by the bevell ed Surﬁ@ﬁéﬁzoﬁg LG
constriction 137. Once this happens, the first drive el enent %0 acts

no | onger on the second drive elenent 14, allowing the first drive

el enent 132.to ve relative to the second drive elenent 134. 25
Because t het h&ﬁ'\&goh@ dryeyfngt |S§°V€'8nm§’|"?ﬁe@evﬁ>’ﬂh$enb®)’r bk prdb syringa @?H@h dﬁ/?l)

defi ned bet yoah: 1Bt oPfn!Bnd bt %1@%4’!‘& R Bhfingl P76 BHbtAE, A

bore 146 in the second drive el enen reserv0|r
will tend t@%é@ms@d&ltawemﬂlgc%fromrthvexmammm 128 2f tevissising | 142 Vids

L0 ity oS oRMlulics (RaPURTeRln S B8 OhAS: b dhe SRuRE el PO MG sOE

30 drive sprin HesBrvoir a Ses,
forced t Pr oothydr dbktelcmam(nolaﬁldoww)tthnt rhiade o:% inendsri (El@canbaﬂ‘iée;tan&lfrlctioﬂwﬁveen

once the flexible, latc 134b ha e sed the faorce
exerted by h&EGPd draves ?'f‘?fgﬁi% %@@y RRSE PO dé“rr%‘f ertatic fprges acting .
causing it thfbuﬁlx Y drioUBh sHoe) eORsSidntifisieRa afeoﬁd?@ﬁlff' Rent Qﬁcélﬁ@ﬁe ﬁ‘iinnve
and al so ac é%tl hydrostatically through the fluid and through
friction b W@ Ve H%edf by She divs wiiRg g0t this I&‘@n‘éﬁtsécol}ézmviwmmhé%e

via the sec&?ﬁhsdas in¥6e B RRTR Hhe ;%getb%aqusaﬁ&%“ gd(nw WS %Lsovx Bl

t he darrpl ng fluid do not attenuate the force ac g on the'b
t he syr ilRgelifchargedyridvnamis fidgtion betwesn théiseqond drive siemieny li‘Q@nd éwasytmsge

conpressed ad 1§ @Qndﬂg{)m&%m tﬁrcgs iﬁg kS0 rﬂ% 8&1@ zzl(c%t%ﬂg\%’% 1otk agmm[lshered

time, the second dri | enment tes [ rave
syringe bodye, however, sufficient to retam the retum spring 126 in its compressed state, so the

hypodermic needle 118 remains extended.

15 Before the second drive element 134 reaches the end of its travel within the syringe body
116, so before the contents of the syringe have fully discharged, the flexible latch arms
134a, 134b linking the first and second drive elements 132, 134 reach a constriction 137
provided on a latch actuator element 137a which is ﬁxe:d to the end of the syringe carrier
127. The constriction 137 moves the flexible latch arms 134a, 134b inwards from the

20 position shown in Fig. 2¢ to a position at which the flexible latch arms 134a, 134b no
longer couple the first drive element 132 to the second drive element 134, aided by the
bevelled surfaces on the constriction 137. Once this happens, the first drive element 132
acts no longer on the second drive element 134, allowing the first drive element 132 to
move relative to the second drive element 134.

25
Because the damping fluid is contained within a reservoir (not shown) 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 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

30 drive spring 130. As the reservoir collapses, damping fluid is forced through the vent
144 into the collection chamber 141. Thus, once the flexible latch arms 134a, 134b have
been released, 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, and also acts



116 and can go no further. At this point, the contents of the syringe
114 are conpletely discharged and the force exerted by the drive

spring 130wachsodiuzget ain the second drive 10 el enent Igdrdbhobd/dozso
term nal position and to continue to cause the danping fluid to flow

t hough the vent 144, allow ng the firstlldrive elenment 132 to continue

its novenent. Before the reservoir of fluid is exhausted, the

flexi bl e | dvérstatinglytbrugh thedlvig andtrehigh Jctiondstween e fivist 4ndrseeonflidrige
dri I

the hous: ng 19 Lz 358 AERE VEInE QSRS bithd g 35 S ottt
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couple the drive slee 13 Q0 the fir dri.ve el enent 132, aided h
bovol ed sut Pteeten f Rus din v cPriph, | 2GR FEnRATRL AR b RS TRY
sl eeve 131 edls rdvnihddg@@ide®n the first drive elenment 132, allow ng

themto nove rel ative each other. At this point, of course, the
syringe 114 is rel eased, 20 because the forces devel oped by the drive

spring 130 Af& aNfnt, ARG eerco&rsam IEROR ThA t:&ﬁ' ERs ttb awY With@Ethd SdringeMdy
the only force acting on the syringe wl %e the return force from

the return léé@nﬁgam%nom AtHbisppint, rtgecozliwtﬂef thosyringe Ut hew qoopietely
retract ed ra@s%héagedﬂa@aﬁﬁ,etf&% LRURE uqueeﬁlwé seﬂglﬁﬁm f Stairf the/kdo gh'a'n%e

t akes pl ace, cour se y once 't een renmoved from
the end 168f cldmenhdddkimigs Ehinallpositending fo t:chelnsc/tq qagse the dgmpingdluid tohflaw

boot 423 ThE RSl 1 DRSR it 8l B BRELNA L LM L Bolfierd! eeve

119 when the 171 i nsta ousi N I'Sés da
retai ner elenent 125 mhlch is flxed into the boss 121 The retai ner

el enent 12 |ses r.esj é r ‘é F MhICB r d|r cted
vy 11 om CHETERT aguPT o DUdge ot Thelnds avims o fufh 8% pbee
deform as tsheverql Wit thei first ARG € EleR@NONILedch @ndiRsiSoRgridibA (BotShown)EeHh €
shield aqr. rubber. boot 1&3 The p rotru5|o% 125a t hen ﬂ{lp t he hoot
15 the housing 112. This constriction moves the tlexible latch arms I32a inwards from the
position shown to a position at which they no longer couple the drive sleeve 131 to the
first drive element 132, aided by bevelled surfaces on the constriction. Once this
happens, the drive sleeve 131 acts no longer on the first drive element 132, allowing
them to move relative each other. At this pont, of course, the syringe 114 is released,
20 because the forces developed by the drive spring 130 are no longer being transmitted to
the syringe 114, and the only force acting on the syringe will be the return force from the

return spring 126. Thus, the syringe 114 is now returned to its retracted position and the

injection cycle is complete.

25 All this takes place, of course, only once the cap 111 has been removed from the end of
the housing 112. The end of the syringe is sealed with a boot 123. The central boss 121
of the cap that fits within the sleeve 119 when the cap 111 is installed on the housing 112
comprises a retainer element 125 which is fixed into the boss 121. The retainer element
125 comprises resilient protrusions 125a which are directed away from the exit aperture
30 128. These resilient protrusions 125a deform as the cap 111 is inserted onto the housing
112 over a needle shield or rubber boot 123. The protrusions 125a then grip the boot
123 tightly so that the ends of the protrusions are slightly embedded in the boot 123

which might be made from rubber. This means that, as the cap 111 is pulled off the



123 tightly so that the ends of the protrusions are slightly enbedded
in the boot 123 which m ght be made from rubber. This nmeans that, as
the cap 11yd Hodsblsgd of f the WO 2009/ 019438PCT/ GB20084O0EBA3s /063579
housi ng 112, the boot 123 is pulled away fromthe syringe 114 wt

the cap 111. Fig. 3 shows how the | ockihg nmechanism 170 is integrated
with the injection device 110 of the present invention. The | ocking
mechani sm ha@ings! IRpbabed 138 i3 prdlell avahiroro theasyongeel 1drwatit thé 8atal Ido t hat

it is always | ocated between the syringe carrier 127 and the drive
129 to inhibit novenent of the syringe carrier 127 and syringe 114

t owar ds t hpigps eixdwistovethd 1ddkingdhedhhgish 1j7€ Glihegratkd witethe iflj&%isn dévécedr1iove
129 itself ves in that direction. The |ocking nechani smconprises a
plurality BgaéPﬁﬁmﬁ?Ee?Wﬁ¥ are fixed to the latch actuator el ement
137a so 4hat they are fixed relative the syringe carrier 127. Each

armis engageable with a corresigndi ng | ocking surface 172 on the
drive 129. Tithlockinggnerhanign d 78 s dasated iop dhpnipich @gtupter lelemeati137a so that it is

equi di St ankl gy aolLa bligelPRYEHHCARicPI SndOR: o2 159R0AIHR dencf of

flexible thereby permtting t rrve 129 to be insert into t
di st al endthefsytihge eynidrnigd ahiisydogd hig awswaitheyprokimahendid¢7 oftheBnjettioar m

L71 or ot Ugesdydls AeLERLH 90 LOUREAR LG diplgt udinal axis 105 and
e-af an-oblr Co--the-t

—-al-ong i-t—{F- “Ongi-t-udi-nal--axi-s-105)——— -
t owar dsi@ he proxi mal end 167 of the injection device 110. This 20

neans that_ th rms 171 .are positioned . and.direct.ed to contact, t

o g o Th eI andshani R e oises S S e T o et e 1 s e
syringe casdthdtsr eletfen®N87aS36r thatgReylatd fiksawalathee thé Syringe taiRL (AU Bach Brrddis
direction parallel to the | ongi tudi nal axis 105. The | ocki ng surf@ce
172 is for tREGEHEIeIEn a gorpsnopdiag lqckpig syrfacs 192 qupile 4rivg d2%4ndhsagscliid

25 secti ongl {38 QLirdunGeRhiiME ahdRquidREGI Aoal thY 18Bithd1Ra12REQ0S drive
el enment 134 . The second section 173b of the drive 129 is | ocated

t owar ds!t he distal end 168 of the injection device 110 with respect

to the fi rﬁgchsaﬁﬁsiﬂnsh%§g>ljer gt@&mgmia&%w 82812518 veSndREdBHo AR didiQ

surface which joins the ; second sections 173a, 173b of the
drive 129. erfhet the sztingeettd dwring #8emly of ke daviege Eachpumi t7lopretiudesdn @r

to the proxi 6, -he. i n] i .Ce
19, 508" Bl S S0P DR 52 L P o0 o S
| ongi t udi nehgiaxdisl 305 Ohamvands the psaximacnid dG7 DT ze wiectibe delvi¢ey £10. This

ther ebyZJ Oheadi9ndt the gxgqes Tﬂrarg ggsilic?n%ﬁlagg dlsrel:'lcrtg(ﬂ%eco%t;gt fhe l(gcrlllengdsiillrfgcee 1]7%9'
on the drive 129 to prevent movement of the syringe carrier 127 and syringe 114 towards

the exit aperture in a direction parallel to the longitudinal axis 105.

The locking surface 172 is formed between a first section 173a of the drive and a second
25 section 173b of the drive 129, specifically on the second drive element 134 . The second
section 173b of the drive 129 is located towards the distal end 168 of the injection device
110 with respect to the first section 173a. The locking surface 172 is formed on the
surface which joins the first and second sections 173a, 173b of the drive 129. The first
section 173a of the drive is positioned nearer to the proximal end 167 of the injection
30 device 110 than the arms 171. The second section 173b of the drive is narrower about
the longitudinal axis 105 than the first section 173a of the drive, thereby forming a ridge

for the locking surface 172 in the drive 129.



13 When an attenpt is nade to nove the syringe carrier 127 and
syringe 114 in a direction towards the proxinmal end 167 of the

i nj ection 4)yoeo1dd® (When such movement is not via thepd@fgyRoskedPso
for exanple when renoving the cap 111 by pulling it in a direction
away fromthe proxi ml end 167 of the bbusing 112), the arns 171 cone
into contact 5 with the | ocking surface 172, but cannot pass the

| ocki ng suMheoeankitempflikinndetamsve thasyringe cﬁmiecé27pandl syrigget He iayrdiimqipn

114 in a direction towards oxi tran mtted

the drive IERLH RN 0T of IR SuRtont et Al Bt SR Rebbidagi Rt
prevents t b thy diing €29, ¥ér adachpleywhangemoaingited cab2i/ 1fsyopainmyyit i@ a direction
| ongitudinally unltlle]ss caused to_dq so through m)verrent of the drive
129. 1t wi PYVanfropgts Leoxpyaal frddiod b doe hayaretid) Shreedmnit! 71 fORAR(RIG FORtaS!

been desgr mﬁc{h@pﬁyﬁg @M&EWQM@M{ A HPb & ehrABd1 7. CALik BREnsOhat
detail can be nmade wthin the scope o? the invention. 14 Cains 1

An injectiths these palliag by iswiingg: Ué‘ Ioasdiregtioniseyasds ths prowima)engd 167 is
syringe ha&b&?mﬁedjbﬁctﬂ@r&%e 99§2t|pe¢he ﬁ&% YOGS 18006k ’?% BRYGaML s
t he housi ng along a |ongitudinal axis oma retracted position in
whi ch the mesc:hartlg:esmmgzlléltlagdcsgnn@ ceedem/llt?nfrnmt mevihg Usigitgdianity amess
ext ended p05|t an in h the d S zzl e of the syringe
—extendsfr oM dﬁesﬁéhrﬂ cl}ﬁ ﬁp e 139

drive atapted to be acted upon by the actuator and in turn act upon
the syringe t vance, it rom S retracted positio e nded
bosi &) on Sl SERARebs paddgmd b e pBTyR RS kB rberb detgvst abog
syringe Capx!iﬂefyrbyad@pbie&ah@lesﬁﬂﬂﬁédxﬂéalﬁen§wddfhﬁlecaﬂsbelrﬂade&w&dryﬁi&(keﬁbe emd

the invention.
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a | ocki ng nechani sm between the syringe carrier and the drive to
inhibit 15 novenent of the syringe carrier and syringe towards the

exit apertWdoodiossgNe 1 Njection device according to C'?&ﬁ?ﬁzoo%ﬁ?ég@er

conprising a release nechani sm adapted, in an engaged position,
prevent the actuator acting on the driMe and, in a di sengaged
position, to permt the actuator to act on the drive, wherein the 20
| ocki ng ne€kamssm i s adapted to prevent novenent of the syringe
carrier towards the exit aperture when the rel ease mechanismis in
its engaged position. 3. The injection device of claim1l or claim
2, wher ei nl.t he Aoiféctign dedésdongirismgnpri ses at | east one arm fi xed

relative the syringe carrier, wherein the armis. .25 engageable with a
correspondi ng Iaob_?"g% Pngé% TR e SYInES baving a dﬁfgarﬂﬁj%@gﬁ?’othe deieEe
of cl ai i peind18100tdbld e the AlkiNgG alBRg hARhSINdERAMAKIs SRtn @ Birattdd pdsitionfin
arnms on the %I’I nge carrier spaced circunferentially around the
drive. 30 Bhivhéhe discdatgeanzdeds wataged ctitinihe hoypeg #ndmn sxéendedrgosiiias in
spaced equwkﬁttﬁe"'aiswﬁg@met S'tethlqréyﬁﬁge Ectdla8 oM G hARing SUictEh Qh exit

claim4 or claimb, erein the | oCking mechani sm conprises Two arns.
15 7. Tapertpmgj ecti on device of any one of clains 3 to 6, wherein
each armis flexihl&:,, 8 The injection device of any one of claimns
3 to 6, wherein each armprotrudes in a 5 direction towards the

| ongi t udi nal axa drive MaptFhe baygositipon by éhei aceratwl andin tomeacofip@i the R@inget o

6, wherein each armis positioned and ﬂir.ect d.to contact the. | ocking
sur face ot REouE Do veRP msolied “Srotme-SppT Ryt hadiapes it
the | ongi tesitensl thdugletkidsohdrginriAR; t he exit aperture. 10

a syringe carrier adapted to support the syringe as it is advanced; and

a locking mechanism between the syringe carrier and the drive to inhibit

15 movement of the syringe carrier and syringe towards the exit aperture.

2. The injection device according to claim 1, further comprising a release
' mechanism adapted, in an engaged position, to prevent the actuator acting on the drive
and, in a disengaged position, to permit the actuator to act on the drive, wherein the
20 locking mechanism is adapted to prevent movement of the syringe carrier towards the

exit aperture when the release mechanism is in its engaged position.

3. "The injection device of claim 1 or claim 2, wherein the locking mechanism
comprises at least one arm fixed relative the syringe carrier, wherein the arm is

25 engageable with a corresponding locking surface on the drive.

4. The injection device of claim 3, wherein the locking mechanism comprises a

plurality of arms on the syringe carrier spaced circumferentially around the drive.

30 5. The injection device of claim 4, wherein the arms are spaced equidistantly
around the drive.
6. The injection device of claim 4 or claim 5, wherein the locking mechanism

comprises two arms.



10. The injection device of any one of clains 3 to 9, wherein the
i njection device has a proxi mal end adj acent the exit aperture and a

di st al enda%ﬁﬁg%ﬁgggg-an opposite end of the injectionéﬁﬁgﬁéyﬁkggg

the longit 15 11. The injection device of cl

wherein the |ocking surface is formed between a first section of the
drive and a second section of the drive, wherein the second section
of the drive is |located towards the distal end of the drive with

respect to,the fjrst section, er ej he | ocki surf a is
formed on 7he 1 RRSPlesloT G bt smespe SRR LR & RRelsBr st Sl iR of
the drive. 20 12. The injection device of claim1l, wherein the

first section of the drivye.is positiaoned nearer to.the exit aperture
than the af | eai’ee iifstion divice of any ane ofglaimn,d I PR Feb B proligeTA

of claings §ike®ion idvard8E BinBithdigal sgsond section of 25 the drive is
narrower about the longitudinal axis than the first section of the

drive. 14. The injection device of any one of clains 11 to 13,

wherei n the | ock)ng3HEd d &F 2hPOHEGr ¥ 3356! B6& e UaO adiPisBitioned
par al | el tg'the *onbit%d?ﬁﬁﬁ ﬁ?ﬁgcﬁ?on. 5% 15.fﬁe thgct?gﬁm eJng of
claim 14, whkdeeated: foecdntrek ithreglosking aenfack onf tbe dode by preventr havsmenhpf thei s
per pendi cular to_ t.he |longitudinal. di.rection.,, 1 16. The injection
ol ce of - Srnek S i B BT YR B B e BR anGlup . whi ch ext ends
al ong the | ongitudi nal axis. 17. The injection device of claim

16, wherein_ the_actuator conprises biasing, neang 5.agdapt.ed.to hia
the syri ngdQcar FROPISFIGHACIGE SRR ol SBUTT 7 Bro-eaeibi B puglioy device Bas
posi tion. abfoxinkhlent AREEH @i evipeurefan@ayiistilendiochiee apae6gsbsitdend of

clains, wherein the drive L .
the injection device along the longitudinal axis.

15 11.  The injection device of claim 10, wherein the Jocking surface is formed between
a first section of the drive and a second section of the drive, wherein the second section
of the drive is located towards the distal end of the drive with respect to the first section,

wherein the locking surface is formed on the intersection between the first and
second sections of the drive.

20
12.  The injection device of claim 11, wherein the first section of the drive is

positioned nearer to the exit aperture than the at least one arm.

13.  The injection device of any one of claims 11 or 12, wherein the second section of

25 the drive is narrower about the longitudinal axis than the first section of the drive.

14.  The injection device of any one of claims 11 to 13, wherein the locking surface is

formed by a surface which is not parallel to the longitudinal direction.

30 15. The injection device of claim 14, wherein the locking surface is formed by a

surface which is perpendicular to the longitudinal direction.



includes first and second drive elenments, of which the first is acted
upon by the actuator and in turn acts upon the second, and the second

acts upon WQ‘)?O(%YJ&BQG or the syringe 10 carrier to adv cBood/Jo95H
its retracted position to its extended position and discharge Its

contents through the discharge nozzle, l¢he first drive el enent being

capabl e of novenent relative to the second when the first is acted
upon by t hdb6act iibg drectiod devise SEcdam 15 wherain shendrivebsomitrisess g rshafly evhigh

the syri nggﬁ‘tgﬁ?‘fﬁgaﬁ&?;}?%ﬁgé@dmmim ection device of any one of the

preceding c conprising a coupling that prevents the
first drive elenent fromnoving relative to the second until they

have been vanced.to.a nomn dec lLin osition that is.l.ess
Ravanced t fm R iiseon Ot SamoRs Sstt PR aHbaS0ccsbt et SiniFe mersn
device of aduptedn6 bk tHeh@ripgeraattr HignCd Rirkded PRBIRIAar Herded Pbsitis.
conprises a decoupling nechanism activated when the drive el enents

have been advanced to the said nom nal decoupling position and

adapt ed tojglecoppl entdienfdebiet &‘rényeo&l SRR prb @Mt NEm3e GABRin tHAUSrive
allowing the first drive el ement fo nove .reﬁ)atlve. to the second. 25
21. The i njnsldpofirstiand seeonsfdrivayelemvatsopl whieh fheduatds arjedcuronthy, the egtudier
conpri si ng I e I i r

The i nj ect o iay! TP HARL e s GRl th S second o oho BRI YHRES or the syffe
conpr i sithgcari@Qo rdedice itdhine itsl ratepted abdityon togwtesndadarositibe add disthargpaits

nozzle. WD 9/ 019438PCT/. GB2008/ 002579 1.7.23.The, i nj.ection _deyic
007E1 o m oef ety W UiERER0 Hode? (e b ZEl BichBhC BBl BN 06
gri p the naedmrers heletiv, tosthe Redohd twHeh aha fisstliscacsdil @lotl iysthe elceave dnd it

renoved from t(p.e di sch(% & nozzl e duri ng renoval of the cap fromthe
housi ng second 1S restraine 9 the syringe or the syringe carrier.

15 19.  The injection device of any one of the preceding claims, further comprising a
coupling that prevents the first drive element from moving relative to the second until
they have been advanced to a nominal decoupling position that is less advanced than the

said nominal release position.

20 20.  The injection device of any one of the preceding claims, wherein the coupling
comprises a decoupling mechanism, activated when the drive elements have been
advanced to the said nominal decoupling position and adapted to decouple the first drive
element from the second, thus allowing the first drive element to move relative to the
second.

25
21.  The injection device of any one of the preceding claims, further comprising a cap

removably located over the exit aperture.

22.  The injection device of any one of the preceding claims, further comprising a

30 needle shield removably located over the discharge nozzle.
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23.  The injection device of claim 22 when dependent on claim 21, wherein the cap is

adapted to grip the needle shield, such that the needle shield is released and removed

from the discharge nozzle during removal of the cap from the housing.



