WO 2006/ 106291 PCT/ GB2006/ 001018 1 INJECTION DEVICE 5 FIELD OF THE

| NVENTI ON The present invention relates to an injection device of the type
~that receives a syringe, extends it, discharges its contents and then
retracts it automatically. 10 BACKGROUND OF THE | NVENTI ON Known i njection

devi ces agyR) iOd2din WO 95/ 35126 and EP-A-0 516 473 angchRiishodchoidgP! oy a
drive spring and sone form of rel ease niechani smthat rel eases the syringe

from 15 the influence of the drive spring once its contents are supposed to
have been di scharged, to all owg racted by a return spring. a
O'ten, such injection devices apgkﬁéaﬁaﬁggﬁyge@ork w th seal ed hypoderm c
syringes which typically have a hernetically seal ed cover or "boot" that
covers the hypodermi c needle and 20 nmaintains the sterility of the syringe
contents. Naturally, it is necessary .- to maintain the sterility of the
syringe contents up to the point of admnistration, which nmeans that for
devi ces that are designed to be disposable, the boot nmust be renoved with

t he syni NGAELDOFIEHENNVENEION on device. .25 Generally, the action required
to renmove the boot fromthe syringe entails either pulling the boot away
fromthe syringe or twsting the boot and, either at the sane tine or

'subsequentipg, gt ifVenddACeRRAR toBeMHidctiNNdbNIEe Y eNgPe iR rRERRL R%kyHRES ed
Ki ngdom pat ent -application no. 0412%)51. 5, the conténts of which I's ~30

i ncor por atestendeitedischinges i eomtantseand desnaeirdsissit automptidally. an i nj ecti on devi ce
t hat connects to the boot of the syringe so that renoval of the housing
cl osure nenber fromthe housing causes renoval of the boot fromthe -
syrings WO 2006/106291 PCTI GB2006/ 001018 2

BACKGROUND OF THE INVENTION

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

allow it to be retracted by a return spring.

Often, such injection devices are réquired to work With sealed hypodermic syringes which
tjpically have a hermetically sealed cover or “boot” that covers the hypodermic needle and
20 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.

25 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
30 - 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.



In certain types of syringe, for exanple a Blinder ReadyJectmtype syringe,
the boot nust be tw sted to break a frangible joint before it can be pulled.
off. Since the syringe is contained in the housing and not held directly by
a user, it nust be supported rigidly in the housing so that rotation of the
boot doesmﬂﬂ%mQEHﬁg rotation of the syringe which woul #cr/esabos/001018 he boot
not 5 being renoved. This is particularly the case when significant =
rotational force is required to renovehe boot and/or break the frangible
joint. The cylindrical shape of a syringe does not lend itself to being

supported I nst t gt | [ I J i &nused
W U 1 n ecth SHEBtipEag Shite S RORTGL bide REMIGENTH] e, WEREH, Bl ol 01

gl ass whi chwisted td breait & fangiBehom¥ioedit Tadbbd pMUBNIT OBintS thelReringejiecdntaireddevi ces
of the present inveniion are designed to deal with the. aforepentioned

probl ens. 1T §UEHE g %%é‘_eﬁd’ﬂfé ﬁW_g‘ gmltgwsawmémymtﬁﬁgglﬁ%mﬂ _

| nvention, bies e e BYd Ubakabt Bfhse HMRATOF B3 sHEYdeCRnGPRBEId T in A1 tROIRHST NI
conprising a syringe having a discharge nozzle which is novable between a
retract éd peiigtreroovedn Thits is ipatticeladly thevasegehancsigrificantrotationaliforeel iswieqiiied to he
housi ng and an .extended positdi in.Whi ch the discharge nozzle extends from
t he housi nd?mgvestg? %6?‘@%3”‘?%@6%5@‘?]9&& he di scharge nozzl e and renovabl e
fromthe syringe by rotation relative to the syringe; and 25 a syringe
carrier adapted to restrain rotation of the syringe relative to the housing
as the cgpﬂe_scyhmamleﬂl.apqﬁﬁg,sm% dogs patdends ltea beive ToRRSPE ASRBYiTPiptiosy
rotating 'tesgxéciaﬂy e S bﬁﬁgemhﬁh o Hed With idjd¥Gon AUMEAR%bS 8O . RR&Gibed
enbodi nent of the present” invention, the syrinhge carrier conprises a grip
adapt edl® o heraisare aften madeatfighss which tan fiaghireage rel ative to the housing. Y

SUMMARY OF THE INVENTION

15  The injection devices of the present invention are designed to deal with the aforementioned

problems.

In view of the foregoing and in accordance with the present invention, there is provided an -
injection device comprising:
20 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 |
25 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 easily by rotating it with the syringe held firmly in
the housing. ‘

30
In one embodiment of the present invention, the syringe carrier comprises a grip adapted to

restrain rotation of the syringe relative to the housing.



WO 2006/ 106291 PCT/ GB2006/ 001018 3 Preferably, the grip conprises at | east
one deformable rib. Thus, a firmconnection is fornmed between the syringe
and the syringe carrier on insertion of the syringe into the syringe
carrier. 5 Preferably, the syringe carrier conprises a ring through which

t he di schar nozzle of the syringe extends, the ring e grlp on
its inner é? ﬂﬁ?@?ence I n one enbodi nent of t he preséﬁ?ﬁ?ﬁggﬂgrgﬁ

- syringe conprises a syringe body and at |east one spline protruding
radiatly fromthe syringe body extendi n@ at |east in part along 10 the

| ength of the body of the syringe. The grip may conprise at |east one rib-
engageabl e Rmfmblyhéhaagnp Gmpﬂ@ﬁ@t ¢35t one- deformpble BY.r Thye, ddam. connﬁcsnoway t he

mor oved 1 denineey B Piteebiid 8 Yot Ater dh BbBh brihg Buaiobyb o "

adj acent th@nﬁyaﬁh&ﬁge nozzle A housing cap may be releasably attached over
an aperture of the housing through whi ch the di scharge nozzle extends in
use, wherein the housing cap is in conmunication with the - 20 syringe cap.

| bed b
BRI EF D%SC@rFH;}awf @% sgglg%ence % 3& A B HRGANIREL WeldiscRRge hezzgﬁép&lb ed by

way of exanple r acconpanyi ng draw ngs,

Figure 1 smmsg@eM&sthsengmolmding\th@mnﬁnmnmmcecmmﬁmnaew ce according to
the present 30 invention; and Figure 2 shows an enlarged part of the

i njection device shown in figure 1. WO 2006/ 106291 PCT/ GB2006/ 001018 4

In one embodiment of the present invention, the syringe comprises a syringe body and at
least one spline protruding radially from the syringe body extending at least in part along
10  thelength of the body of the syringe. ‘

The grip may comprise at least one rib engageable with the at least one spline on the
syringe body. This way, the rib and spline may interlock with each other in a tooth-like

way to form improved resistance to rotation.

15
At least one spline may be located adjacent the discharge nozzle.
A housiﬁg cap may be releasably attached over an aperture of the housing through which
the discharge nozzle extends in vse, wherein the housing cap is in communication with the
20  syringe cap.
BRIEF DESCRIPTION OF THE DRAWINGS
25

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

30 invention; and

Figure 2 shows an enlarged part of the injection device shown in figure 1.



Figure 3 shows a perspective view of a syringe carrier for use in the
present invention from a first direction; Figure 4 shows a perspective view
of the syringe carrier of figure 3 froma second ‘5 direction; Figure 5
shows an enl arged cross-sectional view of the end of the syringe carrier of
figures 3 and 4- 10 Figure 6 shows a cross-sectional vy i nge for
use in th@“b?@ggﬁF”invention; and Figure 7 shows a pe#@%ﬁ%@h&@ogyém/of t he
i njection device of the present invention. 15 DETAILED DESCRI PTI ON OF THE
DRAW NGS Figures 1 and 2 show an injectidon device 110, having an injection
devi ce housing 112. The end of the housing 112 has an exit aperture 128,
~t hrough whiFgnre b ehevch pspeceisvecdew of 4 §yringa carsigefoy use iROhepresdnbinyenttpniiiin
contains a q¥ﬁ%ﬁ§rnig syringe 114 of conventional type, including a syringe
body 116 défiHiHG® % eservoir and terminating at one end in a hypoderm c
needle 118 and at the other in a flange 120. The syringe body 116 is of
substantially constant dianmeter along the |ength of the reservoir, and is
of signifi Eagire vt Shesys| @meﬁpmﬁe\flemqigstée sytings eHEer Al fgpre Bryy g segendni ch
term nakes g 4fpe hypodernic 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 elenent 134 constrains a drug 124 to be

adm nistered within the .reservoir defjned syringe bady 116. \Wilst the
Soringe 11 HagHP Sohd & HaEgh e Tl BEY of bt R HtYs bk ohfERS e <o
Transcut anepapg 40r bal | i stic dermal and subcutaneous 30 syringes may al so be

used with the-i r’1j ection device of the present invention. As illustrated, the
syringe is housed within a syringe carrier 150. The syringe carrier is best

o e RS S A RS R BB 8 s et Sl 151

Figure 7 shows a perspective view of the injection device of the present invention.

15 DETAILED DESCRIPTION OF THE DRAWINGS

Figures 1 and 2 show an injection device 110, having an injection device housing 112. The
end of the housing 112 has an exit aperture 128, through which the end of a sleeve 119 can
emerge.
20 |
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
25  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
30  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



needl e 118 of the syringe protrudes. The needle 118 is attached to the
syringe body 116 of the syringe by a needle sub-assenbly 172 which has a
reduced diameter. At the proximal end 151 of the syringe carrier 150, there
is a section of reduced dianeter 173 which supports the end of the syringe

114 on itsy®osh¥nde®: The syringe carrier 150 al so incl udascmodsidds Of
flexi ble projections 152. The pair of flexible projections 152 conmunicate

with a corresponding pair of |ocking apertures on a return spring support
160 so that the syringe carrier 150 canfhot nove relative to the return
spring support 160. The syringe carrier 150  also conprjses a bearjn

surface 153egdlsd18 of thesyurgeareiredes Thgmgedlerl 1ans afached todhe saipgn Brdiyl %gefr i ng
surface of ‘ ' i | : u | 10
126, he.r dPE RS T A SURARYY 1728hich il BEERRY aldoRk S Riohlfl
syringe carendet511&60thebsyaings ctinier 450, thge ik 1a1 sdatiomadirednced ridmet@otTx whichi n

which th dle 118 ds. f t he 128 in th ing 112 t
Fot ract ed pUEPEIRIAC P Ao e Taers bole 16 BusdArre ey LR AR S ust ng
112. 15 sThe, gaif bfUsikl@prdi@boAP152C TAPHAIS 66116kiBI0 pfjéttibhst SNdédnnitbticdle WhHE a «

syringe 114 can be inserted froma distal end 170. The %}/ri nge 114 is
provi ded wi eHrespasdizeg paircf ledkingngpertpres OAE TeipF fryg sippast 1¢0 satbat Ge spinggk, t he

sheat h 154, el ! , I %é".'?é Iy t Irﬁ?gst,t,ﬁ : ont ai n
t he broken cﬁ%aﬁeégggoosc sogﬁbg'éerélgﬁvﬁ%e%%ﬁh %P?fﬁ(%g% o] g‘%ﬁ %%ﬂﬁ
escapi ng fraso tdomprisgseat bearingewirfaee 1158, cRde Thoe ifsoseseomd) dénd, fagainbie whidhowi ded
wth a resilient l.atgh nenber 161 that is _.biased i.nto sitipon in, which
"t engages. SPEROENE ReERIETER T8 &t B N P POCH IO Bansldbia trRE: B o
engagi nfp t hipd. [ haqe6.1E3 ned ﬁ{essgn'g S itspr ough
a Iatchg0 opgzr?i gﬁ%ii%gml%ﬁht %egg’l ‘ge\%é%%g{l %rrﬁ{egs{ﬁg?%}ﬁ rregﬂbder 161 fﬁn%ﬂﬁ%els%a
ranped sur f bieses Ieaypage b frem angkiepdedipositige iowhich the needls 189 extends fi@sthect s in
t he manner . i : C . . | I ' .uges an -
actuator . afprrePRiE MorBauRR1 B2 ol dd Sflon aTBEHOHEAAT5: LS
spring 130. withintke ficusimgtlh2. drive spring 130 is transmitted via a nulti-

15  The syringe carrier 150 comprises a sheath 154 into which the syringe 114 can be inserted
- from a distal end 170. The syringe 114is providéd with a boot (not shown). If the syringe
were to fail or break, the sheath 154, which surrounds the syringe 114 along its length,
would contain the broken pieces of syringe and reduce the likelihood of them from
escaping from the injection device 110.
20
The housing is forther 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
25  against which an edge of the latch opening 165 acts in the manner of a cam acting on a

camrfollower.

The housing also includes an actuator, and a drive which here takes the form of a
compression drive spring 130. Drive from the drive spring 130 is transmitted via a multi-

30  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 initjally ensures that they



30 conmponent drive to the piston of the syringe 114 to advance the syringe
fromits retracted position to_ its extended position and discharge its.
contents through the needle 118. The drive acconplishes this task by acting
directly on the drug 124 and the syringe 114. Static friction between the
drive elegﬁp%%%ﬁéggnd the syringe body 116 initially empgyf@Roddvaiors hey WO
2006/ 106291 006/ 001018 6 advance together, until the return spring
126 boettons out or the syringe body 116 neets sonme other obstruction (not
shown) that retards its notion. The nuItQ-conponent drive between the drive
spring 130 and the syrin 114 consi sts of 5 three pringcipal, conponents. A
dri ve si ee\ivanss tqaettes i 6 FREHSPIE A9 RRttogysyquh gr fhersviaed Ded hees ¢ to
a first drigugeehRFEMmddh (ndfubdwhiihhiteRrdsi@R8dldns drive to the drive el ement
134 already nentioned. The drive elenent 132 includes a hollow stem 140, the
I nner cavity of which fornms a 10 collection chanber 142 in comunication

wth a vent,144 .t.hat extends fromthe collecti chanber. t hrough the .end of
the st em 145 Ty 8 tpSHerTarTe boSTh R, s pmhd Pl el BE Bofimde T ARG A o
i s opensat tbRe peifidipilcomposiite A Bevessleve 140 tArd dalVOR6M tht diiesmingearno aAd can
be seen, the gpre 146_and the stem 140 -define a fluid reservoir 148, within
whi ch a darfopgits #itoadirstsdrive plement d 32./Bninin tury apsmyits irive ko i) drive sleraentded on

t he housi ngsklg.d f&pm the exit aperture 128. The trigger, when
oper at ed, seréﬁg 50 %g%ouple the drive sleeve 131 fromthe housing 112,

allowing it to nove relative to the housing 112 under the influence of the

drive spri 130: .The ration o he devi Is.then as follo 20

i a1y, et cife R el £ bohehd st 196 S snsie dmiry, of WEE et a
carri er10l 5CcofiBélion hatine 142 14 cordmeniesttonenities védt Qut Ry extends fiyn teeollegiohi ent

| atch nmenber 161. By nnzég%d%he sl eeve 119 in_a directiaon into the_housing

112, the edgamber thrpagh fh Figm1ld8. The sseenfyprive element 134 includes a blind

bore 146 that is open at one end to receive the stem 140 and closed at the other. As can be
seen, the bore 146 and the stem 140 define a fluid reservoir 148, within which a damping

fluid is contained.

15
A trigger (not shown) is provided on the housing 112 remote from the exit aperture 128.
The trigger, when operated, serves to decouple the drive sleeve 131 from the housing 112,
allowing it to move relative to the housing 112 under the influence of the drive spring 130.
The operation of the device is then as follows.

20

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
25 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
30.  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.



into contact with the ranped surface 167 of the | atch nenber 161, causing
the latch 25 nenber 161 to nove outwards and thus to di sengage fromthe
return spring support 160. Once the latch nmenber 161 has di sengaged from
the | ocking surface 163, the syringe is free to nove. The actuator is then

depressed an Q/ééﬂg 92“ ve spring 130 is rel eased. The dr pggcnabdsogoiss0 30
nmoves t heW&?’ Pleve 131, the drive sleeve 131 noves the first drive

element 132 and the first drive elenment 132 noves the second drive el enent
134. The second drive el ement 134 noves and, by virtue of static friction

d hyd tic,f t h th 124 to _be tered,
moves t he. 5% 58S BOM) ! FrOU oSRER eaith {5 WBIB I b5 BRNR IS HRPAGTESS. o
2006/ 10629 fuyfplrt UGB2RAA RoRDIAIE the reti spiinis 96, muiuyplaaénﬁ{@xaeedlé nEes §meﬂgege

carrier 150, which in turn noves the return spring support 160 and
conpr esses fioethe exit repergise il 3§ of fw. honpiag Ay BoHs ﬁoratmewmtd the gtemepdes 126 r om

Lhe. exit aggii Suub? B Almbhe BO4T6AL B S c6ARILAN 6 Wbl (ISt U7 1

spring 126 ot or e syringe ruction
(not shewnits tﬂik&ﬁonr Beangds the istatic rﬁatuamnbetﬁeaaﬂ&esdcbmi gitio¢ ietenfent dB4 and k¢ ween

For cos. act SHREERPGLSTE FHb PUosas Disebiiuna et Bedme Hido hEFATNTRE ont to
resi st thegfdild: sdffickat fcd)fe%ﬁt ﬁﬁvﬁh%ﬁé fhibe dBFISBdVE, il rd'.nQQ s 154, ot hh§

poi nt the second drive elenment 134 begins to nove within e syringe body
116 and th@omtiﬂwgsegmfbemﬂgnw 18é bdglss:han@edwﬂttgmﬁmswnngq adyoH 6haadteen t he

second dri we 3 0 A8 dro tat nd
hydrodynamdl(’:‘lgf(a’foztr;'(r:gge nS% ée &’ts %gg%fi gmﬁ% ﬁ:&%ng@%}’ 6%32'% %@orb g?‘gd are,
howevernp suhd ﬂrelsgzﬁﬁgethbdyaﬂ Giannd hjfthosta:tdunﬂ hy&rody’mnil& 6orb<ﬂ; ndWSactmg ﬂn&s@&ﬁ@l

state, so the h rm ¢ nee Le 118 remai fs. ext ended, Before the_second
drive el endfe by C{@ Erdogrvery 8 fJa Figltl TRfAHihA TetRm e g é“bﬁﬂy 15

116, so bef %sregge@se%@ﬂfe% dehifR 1SUdIE NOBraRRR killizg. di Schar ged, flexible
latch arms Tinking the first and second drive el enents 132, 134 reach a

constriction within the housing 112 forned by arns 155 at the end of the

syringe , Car]':re%oei\'er: thvéh 8&1(1' FiRGRL S 159 1dal esfdxeaglgieof]i?s a%fel within the syringe body
15 116, so before the contents of the syn'nge have fully discharged, flexible latch arms linking

the first and second drive elements 132, 134 reach a constriction within the housing 112

formed by arms 155 at the end of the syringe carrier which is nearest to the flange 120 of .

the syringe 114. The constriction moves the flexible latch arms to a position so that they no

longer couple the first drive element 132 to the second drive element 134. Once this
20  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,

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
25  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
30 though the constrietion 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 ﬁe seeondhdrive 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



the syringe 114. The constriction noves the flexible latch arns to a
position so that they no |onger couple the first drive elenment 132 to the
second drive elenment 134. Once this 20 happens, the first drive el enent 132
acts no longer on the second drive elenment 134, allowng the first drive

el ement 132 to ng%g relative to the second drive el emrep¢t/&BdoosoBeause t he
danpi ng f V@i 20051 ntained within a reservoir 148 defi ned between the end of
the first drive elenment 132 and the blind bore 146 in the second drive

el enent 134, the 25 vol ume of the reser$oir 146 will tend to decrease as the
first drive elenent 132 noves relatiyve to the second drive,elengn 34 when
the for mer assacigied Wathdhafow pf fhediagpmediid Ap aef atipsets fhe ofve aﬁwﬁﬁo‘iﬂs

col | apses, ' flou g t ~ t IR A ection
chanber ,143&%3@%6098%&??%@ e'gﬁgis’emleg{t’tgﬁl éaa?%é\ﬁ%gvrgﬁ g@érﬁ%gf%%geag,g%s%ne of
the for cehypodetdcnépgdld temaihsiextendqek i ng 130 does work on the danping fluid,
causing it to flow 30 though the constriction fornmed by the vent 144; the

~ remai nder acts hydrostatically through the fluid and through friction

bet weenst hafitt 4 fiine, A€ se0ad Bvekdlenient @ B4 b@ApISted A2 travisd vithir@B §@ringéibady s second
drive element 134. Consequently, the second drive element 134 contjnues to
nove wit hi And gen €9 monfthsp gt % paing @ﬁéoa#eafg afothe yppgh Jdd are cp@pletely

di schar ged 4; - : : | M th the
1 ow of ¢ h e N P | 107 og R R TR a " o
t he syri ngelementalHrimaits texmimal positmmsandt toecontituer to cypsé thy dedping flwidrte flow

conpr essed an he ypoder m ¢, n l.e remai tended. .5 After .a tinme, the
secona dri yoes e Wiy wpSEt afet FRRGD B FRREPR 1 VR hody 116
and canggo no further. At this point, the contents of the syringe 114 are
conpletely_ discharged and the force exerted by the drive spring 130 acts to
retain t he BsEEo g TeRerAlr 148 fibnd s exhaysted; flexiblerlaich grms, Balripg the diivg slegve )
continue t ?f%ﬁg}"t% &ﬁ}lé 3@,‘1&%&&@5 faliParlolfiPcordsHRMER Witk %@ﬂ?us%gﬁ(lﬁ?l’h@w ng

the first enent to continue its novenent. 10 Before
reservoir td@trixftion maivds ithe Boxilla Jateld arnfsl soxibaf they ao donger nourlé thei diyetsheevelr i ve

sl eeve

131 to the first drive element 132. Once this happens, the drive sleeve 131 acts no longer
15  on the first drive element 132, allowing them to move relative each other. At this point, the

forces developed by the drive spring 130 are no longer being transmitted to the syringe

114. The only force acting on the syringe will be the return force from the return spring

126 which acts on the end of the syringe 114 nearest to the needle 118 via the return spring

support 160 and the syringe carrier 150. Consequently, the syringe is returned to its
20  retracted position and the injection cycle is complete.

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 éyringe 116 with syringe cap 180 over the
discharge needle 118. The section 173 of reduced cross secﬁonal area in the syringe

25  carrier 150 can be seen in greatér 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 syﬁnge 114 is

30 inserted into the syringe carrier 150. The grip provided by the deformable ribs 190
prqvgpts-;qtatiop of the syringe 114 within the syringe carrier 150.

On the outer surface of the needie ksub-assembly 195 of the syringe 114, there is a plurality



131 with the first drive elenent 132 reach another constriction within the
housi ng 112. The constriction noves the flexible latch arms so that they no
| onger couple the drive sleeve 131 to the first drive elenment 132. Once

t his happens, the drive sleeve 131 acts no |onger 15 on the first drive

el ement 132, allowing themto nove relative each other. } knt, the
forces dey%?gﬂgﬂmﬁv the drive spring 130 are no Iongerﬁg§$%%W@%%§%itted to
the syringe 114. The only force actinﬁyon the syringe will be the return
forcé fromthe return spring 126 which’ acts on the end of the syringe 114

nearest to the needle 118 via.the_return sprjn uppor.t . 16Q. and the syringe
carrier 1?@1’“ ﬁg ‘rpggaletrﬁ@alzyﬁrp%ge ?M@kﬁ&hﬁ %_xgenp.[a;onggbeqngpgtg&ted

posi tion apg: iR AbRE tteWhehYSHRe héedeiBaSeRibly BUrehSsysingys14n enl ar ged
..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
di schar ge needl . ect ] 1 . S i | ar in the
syringe 2 ch r?%brjb%ﬁgﬁ;{ggﬁﬁ gl{vlémgtgor? ’ izlﬁerg@ﬁhggfg?'ﬁ:gg? gb?%?g rﬁ%h?%ﬁ- gnfeﬂﬁt o
provi ded adnghgdeceapii otherad intdckifg teeths threbly pgovidibg irhprougthgrivh edrebisiansatoi nge
cap 180 and needl e sub-assenbly 172 protrude when the syringe 114 is

i nserted iRtEHRhe syringe carrier 150. On the inner circunference of the
ring 185, there is provided a plurality of deformable ribs 190 which deform
resiliently to provide a grip on the needl e-sub-assenbly 172 when the
syringe 11Pigure 73bows Swrinieetianrieyice mathsyrqusige camt 99 iato whish theheyriges eappk86vi ded

by the defgnnabl | bs A - I i ri . i.thi n the
syringe cal(rgrl &t} e«flgf)ba%f;‘%%g Oglq}%elrgj%éﬁor %&gteol? 8't ﬁ{é‘e %ﬁg@)eéa% Eg(?géhiegdr% 1;]/1}'195 of
thle Sy10 nge tﬂ,miﬁouﬁiﬂgecrag 1i9§I sﬁﬂiﬂé,&fnﬁoi&fh‘]?n\bﬂ&%h dusihg Qép 29%1}55’@{111@0' 251968(3&1?18 9
splines 19 i C rofrude radially fromthe syringe, body_ and extend al ong
their |engt# rogted Wil thesypage ,11‘hilsofﬁ§PPFﬂé‘g~1“Bsﬁ§-{lﬁ _f%f“l‘t‘h_gl the SRS Es senbl y
195 of the;spyriRgly bidkink LARIREREMHEBI ohe hBngd UGN 4P hbhReAPkimIes 195
and ribs 190" may be arranged to 5 engage each other "as interlocking teeth,

t her eby pr&séradblynd72.nproved grip and resistance to rotation.

15 It will of course be understood that the present invention has been described above purely
by way of example and modifications of detail can be made within the scope of the

invention.



Figure 7 shows the injection device with a housing cap 199 into which the
syringe cap 180 is inserted on manufacture of the injection device 110. The
syringe cap 180 is held rigidly 10 in the housing cap 199 so that, -on
rotation of the housing cap 199, the syringe cap 180 is also rotated (whil st
the syringe 114 is gripped agai nst thelbotation in the syringe carrier

150), thereby breaking a frangi bl e connection of the syringe cap 180 to the
needl e sub-..a ly 172. 15 It will of course be understood that the

pr esent in\fj has been descri bed above purely by way of exanple and
nodi fications of detail can be made within the scope of the invention. 10
CLAIMS 1. An injection device conprising: a housing conprising a syringe
havi ng a dilschafgeniseion dEvigRiceHPiid%%pvabl e 5 between a retracted position

i n which the di : L.e.i.s i, e shng Aandpan

ext ended positigﬁnﬁﬁggﬁggﬁﬁkﬁéEﬁﬁggﬁg?%gﬁ 5§g%§h§¥{gﬁ%§h$g§ﬁp§he R%using; a
syri nge 6apefaeen encinsted grositien di selhidr giee doelerge aortle encorddhed fuithin thee .
syringe by rotation relatiye tao the syringe;.and 10 a,syrjnge.carrier

adapt od t o TPENEE 279 FoPUFIER ROFpR AT SYPR B HsPUTES QR4S ERE RO AOFNE® as ¢ he
cap is reon§§h§2. The injection device of claiml1l, wherein the syringe
carrier conprises a grip adapted to restrain rotation of the syringe

rel ati ve to the2lpurderagp qusgnclg.smgme qigghexee inorzleland wamoyeble frarmihp syNuger ei n t he
grip conprises. at | ormable rib. 4. The injection device of
claim?2 orb?ﬁ%ﬁﬁygfﬁﬁﬁéyﬁgﬁS?ﬁéégﬁg?nge carrier conprises 20 a ring through
whi ch the di schasgengeaazice addptddhe rayrninngmtiex bfthd syrinideeclntivigtoithehaigingg t he

as the cap is removed.

2. The injection device of claim 1, wherein the syringe carrier comprises a grip

adapted to restrain rotation of the syringe relative to the housing.

15
3. The injection device of claim 2, wherein the grip comprises at least one
deformable rib.
4. The injection device of claim 2 or claim 3, wherein the syringe canief COmprises

20 aring 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 compxises a syringe body
~ and at least one spline protruding radially from the syringe body extending at least in
25 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 bod}.f extending at least in
part along the length of the body of the syringe. |
30 -
T The injection device of claim 6, wherein the grip comprises at least one b

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



grip onits inner circunference. 5. The injection device of claim1, wherein
the syringe conprises a syringe body and at |east one spline protruding
radially fromthe syringe body extending at least in 25 part along the
| ength of the body of the syringe. 6. The injection device of claim2,
wherein the syringe conprises a syring§1body and at | east. one spline
protruding radially fromthe syringe body extending at least in part along
t he Iength of t . he i i i Ry i claim
6, wherein ‘t he J?ge gﬁ)%%?r%@?‘é%sﬁgﬁ F{e?%gftdﬁonagrt? ?):u'@}éérgjélgtgeyb?&spoq}\é Sgﬁrhe IE at | east
one spllnekmmﬁﬁb@a&mtmagewhngymuik. 8. The injection device of any one of
claims 5 to 7, wherein the at |east one spline is |ocated adjacent the
di scharge nozzle. 9. The injection device of any one. of the preceding
claims, fugtherrcOmpLish viBe oP agﬁ\%ﬁé Bg t&aﬁeéeair@a@ﬁmsyﬁﬁ%h%@e&ﬁ igyes an
aperture of the housing through di scharge nozzl e ex S in use,
wherein i hhommgscapgre&mpabiljs attwhsd)mmmmamrbme wi tthe thhesmgyhrolr@ewbmp thd 0. - The
.injection device o one, clai.ms, substantial.]y. as 10
her 61 nbef of S BN PHB PR IR PP SHEE (EC RN SR S e Rar et §st.he

syringe cap.

10.  The injection device of any one of the preceding claims, substantially as

10" -hereinbefore described wzth reference to the accompan)nng drawings.





