1 INJECTION DEVICE 5 FI ELD OF THE | NVENTI ON The present invention
relates to an injection device of the type that receives a syringe,
extends ity n exit aperture, discharges its co en
retracts |tbautona€?cally 10 BACKGROUND OF THE INVENTP; v?@ggbgf
this general description are shown inIW 95/35126 and EP-A-0 516 473
and 15 tend to enploy a drive spring and sone form of rel ease

mechani smthat rel eases the syINFGETIONBEVECE nfl uence of the drive
spring once its contents are supposed to have been di scharged, to
allowit to be retracted by a return spring. Oten, such injection
devices are required to work with glass pre-filled syringes that 20
were originally designed for manual use. Such gl ass syringes have a
flange at their base to allow a user to grip the syringe and a needl e

t hr oughy Whisehp (e TeaMheviERTRONt he syringe can be ejected. Prior to

use, the needle is generally covered wwth a needle shield which may
be of plastic or rubber material. The needle shield itself may be

cont ai Dedeayel%an& nﬁ&%‘%{ﬂ% WhisGh el:&on?&évﬁﬂqggh@ﬂ?em rORivele syringe,

i njection ice en the cCi ection devic
renoved bgxtendssgr thrduph aeectite agdived, ddischargdes diy eomeomsl zidl Gwnniptiatte it
device to P ated to extend and expose the needle. The needl e
shield acf ]T%‘ﬁpﬁtect t he needl e from nechani cal damage and naintain
its stgrility. In practice, the syringe may not be held rigidly in

pl ace within the injection device due, 30 for exanple, to

manuf acturing tolerances in the syringe and injection device. In

parti cul apa HOGREUNP T TRYE REeVEeRirgoNo nove rearwardly in the
injection device, i.e. away fromthe exit aperture. Since the needle

shield is gripped in the device cap which is held
Devices of this general description are shown in WO 95/35126 and EP-A-0 516 473 and

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

Often, such injection devices are required to work with glass pre-filled syringes that
20 were originally designed for manual use. Such glass syringes have a flange at their base
to allow a user to grip the syringe and a needle through which the contents of the syringe
can be gjected. Prior to use, the needle is generally covered with a needle shield which
may be of plastic or rubber material. The needle shield itself may be contained in a rigid
housing which is gripped in a cap on the injection device. Thus, when the cap of the
25 injection device is removed by a user, the needle shield is also removed allowing the
device to be operated to extend and expose the needle. The needle shield acts to protect

the needle from mechanical damage and maintain its sterility.

In practice, the syringe may not be held rigidly in place within the injection device due,
30 for example, to manufacturing tolerances in the syringe and injection device. In
particular, the syringe may be able to move rearwardly in the injection device, i.e. away
from the exit aperture. Since the needle shield is gripped in the device cap which is held

rigidly in place on a front end of the injection device, if the device is dropped or



rigidly in place on a front end of the injection device, if the
device is dropped or WD 2007/1383172PCT/ GB2007/ 001999 subjected to

adVer se ex@ﬁgﬂ@hséﬁ‘?di ng, the syringe may nove rearwar qldlrééﬁubmgwbhe

needl e shie econes detached fromthe?syringe needle. iIs1s
undesi rabl e because the needle is exposed to an environnment which may
not be st esibjectedrbe adiesstl externyl wpding.bide sirengramay caove reapvardly ke that the

protection._ e | e_shi : @%%ﬁ . h%ﬁ .
i njection 3%%/‘%]%%"%?%? e esr%gesagljhe? ffoﬁlégt 0 Xing %%?th%],e 'gg&@&?e\?&“g e
t he af or emas¢dle iveekpdedpiood amvironhent aclick dagamt We tsteride. f Ths heedlbpmay alzb

the invention, the present invention ovi des an injection device
onpri si ng: ?Coé“%%ﬂ?igﬁcgwgg%‘ﬁtt]é‘?jprf@c‘?% iﬂ\’f’eneﬁg@ﬁﬁie]ﬁige havi ng a

di scharge nozzle at a first end of 15 the syringe, the syringe being
novabl e between a retracted position in which the discharge nozzle is
contained within the housing and an extended position in which the

di schar ge %?ﬁﬁbﬁu?%kﬁﬁﬁﬁﬁfﬁ@@iﬁﬁ?oﬂOUSi”9 t hrough an exit aperture;
t ac

a drive tha S upon the 'syringe to advance it fromits retracted
position to its extended position.and di scharge its contents through
t he di scharge.nozzl e: .and.20 a syringe carrier .for carrying the .
syringe as TE MHETARGEFCE A DF RESTY FVRGIORE AT @ledpadea it by ofemspgioned
t hr ough 1@hipedbldie di scharge nozzl e extends and a second end opposite
the first end, wherein the syringe carrier -is adapted to
restrict novenent of the syringe relative to the syringe carrier in a

direction iy Qmdifict Wittt a ¢l Rbedi RE By HlvRHErC Fhd bREerk GndABors PrAs 2R
end of the syringe carrier. In-this way, the syringe and its :

di schar ge Hogcton dgdine genpisi@cted agai nst damage caused by rearward
rovCent L1 ey 40 1l RV A0S TRV PPy
syringel5 the syrnge, the syringe being 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 through an exit aperture;
a drive that acts upon the syringe to advance it from its retracted position to its
extended position and discharge its contents through the discharge nozzle; and
20 a syringe carrier for ca'nying the syringe a:s it is advanced, tl;Le sﬁinge carrier
having a first end through which the discharge nozzle extends and a second end opposite
the first end, |
wherein the syringe carrier is adapted to restrict movement of the syringe relative

to the syringe carrier in a direction from the first end of the syringe carrier to the second

25 end of the syringe carrier.

In this way, the syringe and its discharge nozzle can be protected against damage caused

by rearward movement within the injection device.

30 The syringe may comprise a flange at a second end of the syringe opposite the first end

of the syringe.

The syringe carrier may comprise, at its second end, means for restricting movement of



WO 2007/ 138317PCT/ GB2007/ 001999 3 the syringe relative to the syringe
carrier in a direction fromthe first end of the syringe carrier to
the secondygngyphsdihe syringe carrier. The means for rgstEsmbiddheo
novenent nmay conprise at |east one lug on the syringe carrier 5 for
preventing novenent of the syringe relative to the syringe carrier.
The |ug majiebyriges slapto the SYAngneasricdy 2 dingationyirom dle Hrshenboldhe pypge
inserted i i | &L i.ng manufacture whil st
subsequent?éﬁgggﬁgé¥%%ld fqﬁgﬁﬁsg? #%%Q%Iange to prevent rearward
novenent. Each lug is adapted to be in juxtaposition to the flange on
the syringe, Alterpativel.y, the neans for .restricti noy,enment .
conpr | sesape Pl PRl ey Sl AN o mprYE Ry s B RS bt
syringe $nféhretihflgeveansd iofthd Sriglaedivand tleagtingLteters Utk 1bhatay boe
shock of an jnpact force is not transmtted along the syringe causing
damage to ﬁﬂéngﬁﬂ?nge. 20 The danping elenent is arranged to bias the
syringe in a direction fromthe second end to the first end of the
syringe carrier. Thus, if the inpact force is froman end of the

i nj ection dethicweay, thisyriegs warbg eaplyansented bfto theeyygei cager danngwanufacture
absorbed b ' ] 1] The I n I rise
Coai | i ont LS EBRARNS PRy AT arSnHRER Ay APl RO
particull@dr, the resilient biasing.nmeans could be in the formof an
arc of resilient. erical, . . wher ei ch end of . the arc is
attached t a?ﬁ@g§$%%W§é“gngﬂ@V”%ﬁﬁmﬁﬁ)@ﬁ ECBNVER ™8 f ace of the
are is in juxtaposition with the flange of the syringe. 30
Preferably, the syringe carrier includes a delatch nechanismfaor
rel easi ng PREmgHYes ‘IhF’o‘P?P?aEtfoﬁgeﬁﬁc"t%en@y?m%em&?%?s fihteaglo AR HEBDIBE
the syringgehasg been di scharged and wherein each end of the arc is

attached to t he del atch mechani sm
15 .

In this way, movement of the syringe in the syringe carrier is damped and restricted such
that the shock of an impact force is not transmitted along the syringe causing damage to

the syninge.

20 The damping clement is arranged to bias the syringe in a direction from the second end
to the first end of the syringe carmier. Thus, if the impact force is from an end of the
injection device, the rearward movement of the syringe can be absorbed by the damping

element.

25 The damping element may comprise resilient biasing means formed from resilient
material. In particular, the resilient biasing means could be in the form of an arc of
resilient material,

wherein each end of the arc is attached to the syringe carrier and an outer convex
surface of the are is in juxtaposition with the flange of the syringe.

30
In this way, the biasing means can be integrally moulded with the syringe carrier for eas

of manufacture.



5 The del atch mechanismmay be in the formof an annular portion
which is adapted to couple with the drive elenent in order to

di sconnectyhhgyfkie el ement fromthe drive. The di schag@8cpRé7d0Fe09
conpri ses a hypoderm c needle and the siyringe conprises a renovable

needl e shield on the needle. In this enbodinent, the syringe carrier,
i s 10 adapPrmfertdygheveinge casenackderyéalaeh methapiye oy rélengagdbe divetfrome
needl e shiel,d do not_ heco r v.e i-0m ri .
Mpact 1 or Eeme i Pingt B0 e FIRLEBr bis SEUBS sk SRGRE B Yerein
di schar ge emhzhé obthetafials ayached® thedOatingeehdpizged to an non-sterile
environment if, for exanple, the device is dropped onto a hard
surface. In addition, the integrity seal of the discharge nozzle

connect i NYThO dé1RRh TNdchMFn 437 ReinkBe Wit b Beghrufar TRANAKEIHRY 8OBRY t9f

the syringe occurs. The presént invention overcones this problem

BRI EF  DESCRIWPIR oith F dTiMEcloRanyiNesic2 (p disronneny dhetdriga elgiment fngrw thyedrive.
descri bed by way of exanple with reference to the acconpanyi ng

drawi ngs, in which: Figures la and I b show a side view of an

i nj ecti on @hvidseha&ge awdilagotnpritdiea piypsdentic2besdivy emt itlensyrangd donguises 2a

shows an enl arged side yi of .part.of the.injection device shown in
fioure 1 wemsatieieelgulhan WEJerdg: oD gubatmetis Nt o e cAPar g
side Vi gw edapRard pefvehti@arwdiE@bl Qe 0F e yShED thit the geddte dhidit ibeiot

certain internal conponents of the injection device being shown, WO
2007/ 1383175per/ epputd fon Sgosyinge Wha fo; @?ﬂa%fﬂﬂce is applied to the mjection

device. This prevents the discharge nozzle of the syringe becoming exposed to an non-
sterile environment if, for éxamp}e, the device is dropped onto a hard surface. In
addition, the integrity seal of the discharge nozzle connecting to the syringe can be
15 disturbed if rearward movement of the syringe occurs. The present invention overcomes

this problem. -

BRIEF DESCRIPTION OF THE DRAWINGS
20
The invention will now be described by way of example with reference to the

accompanying drawings, in which:

Figures 1a and 1b show a side view of an injection device according to the present

25 invention; and

Figure 2a shows an enlarged side view of part of the injection device shown in figure 1

without 1its external housing;

30 Tigure 2b shows an enlarged side view of part of the injection device shown in figure 1

without certain internal components of the injection device being shown;

Figures 3a and 3b show a perspective view of the syringe carrier in a first embodiment of



Figures 4a and 4b show a perspective view of one enbodi nent of the
syringe carrier in a second enbodi nent of the invention. 5 DETAILED

DESCRI PTI Q¥oGho7/i5& 15 NVENTI ON Figures la_and |b show an deajj@shhA0
. 0 1 = : . . 1999
devi ce 110,0haJﬁng an injection device housing 112. 10 e |n?ect|on

device 110 has a renovable cap 190. Wth the cap 190 renoved, as
shown in Fithtigeion; §id end of the housing 112 can be seen to have an
exit aperture 128, through which the end of a sleeve 119 can energe.
The injection device 110 also has a trigger 180. 15 As shown in

Fi gur es 2a Fagdeds, andiid showsipagpddtive gont dions embbdipedicrfithesysippe cgydertihi4
of . conventional ,type,  inecludi a syringe body 116 defining a
reservoir éﬁﬁmggFWPﬁgF?hﬁﬂgf”%ﬁﬂgEnd in a hypodernic needle (not
shown) asd at the other in a flange 120. The hypodermic needle is
covered by a needle shield 118. The needle shield 118 is fixed inside
the cap 190. 20 The syringe body 116 is of substantially constant

di anet er a'ﬁﬁAiﬁﬂ)'ﬂ%ﬁﬁl(ﬁ@égﬁ?ﬁﬁN%ﬂW is of significantly

smal l er diameter close to the en the syringe which ternmnates in
the hypoderm c. needle. A drive elenment 134 (syringe piston) acts

t hrough t he, of 4t rjnge.t I.SC . nt.ent; s . of, the
syringe 11 : %%ﬁgldﬁﬁgh%%e ngyggf%§$e$ﬁgggﬁé?§%licéﬁﬁﬁ?nfgwumngllz
const r ailfis Thednjegioqaienicail hiehasi areinoeabdy capni@e) With thecadimontmberdess shown

within the.reservoir defined by syrin bod 16. Wi lst the syring
11 st r at ed® PSR 2 Ay St El?egﬂq“%lﬁa,% 14 Ffbareahtae e AR gt eI | e e R
Transcut anegiich BE eRalok b Sleete HBY Rl entiigh. SHRCIH|RAGPES/ &Y T 1I0NIRShA BV gh&O
be used with the injection device of the present invention. 30 The

housi ng 112890nprises a case nose 113 which is integrally fornmed with
a sl eeve 160. The sl eeve 160 surrounds a syringe carrier 150 which is
noveable within the sleeve 160 along its longitudinal axis. WO

2007/ 13831 76rtrvEB2 Fimt 6Eroag 2hsthelhouging dlZoontainea bypddageic sgdngesl 14 of .

h d withj ' ier. T ' 50.

noused Wi D8RO Shpdooey B YIS -EALEL Bl p0a085, A
of the syriongendan ailgpodumpontsld (et shavr)farkihe thy pthegén 4 hnpedP@stTheo
t he hypod ' dl 5 Th [ A 5 [ '
ur f a6, 163 BHMRCCICS BRABE &  artia bpr g 136 1ol SaEu et

rem spri ng ids?d; thvtaw 190 syringe carrier 150 biases the syringe 114
from an Sxtended position in which the needle 118 extends fromthe
aperturg 128 in the housing 112 to a retracted position in which the

needl e 1187Ths AREALIGH 196 iflioR stbi@anialks icBiktakt Ziameter 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 (syringe piston) acts through
the bung of the syringe to discharge the contents of the syringe 114 through the needle
25 118. This drive element 134 constrains a drug (contzined in the syringe) 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.
30
The housing 112 comprises a case nose 113 which is integrally formed with a sleeve
160. The sleeve 160 surrounds a syringe carrier 150 which is moveable within the

sleeve 160 along its longitudinal axis.



10 If the syringe-were to fail or break, the syringe carrier 150,
whi ch substantially surrounds the syringe 114 along its length, would

contain ”\%%P/h@&lfi eces of syringe agg reduce the i I&%ﬂ&m@,i@bgfso

them fromescaping fromthe injection vice. 15 The housing 112
includes a trigger 180, and a drive which here takes the formof a
conpression drive spring 130. Drive fromthe drive spring 130 is

transnmitt edyviiRsatdlthe syrire MPANS Housti Withih HSa)rideR dahieerdrsny Ehe karirasat
134 of the syringe 114 to advance the syringe fromits retracted
posi tion t ¢airies 1ahasrrabit puisilizoa aaﬁhmﬁi/ digmgieyeection 1 tign T BH sastioh | olagef
t he needl e . ' | I [ |

on the. 2 0 g8 Eatly SEpRRTAVEN FREekills® 1L ERrAY BEE hfb b E A
bet ween th&hdrsysagetariant50184naizes & bearsygrjunfiges bidyn dhéchi ani endadd 4 return
ensures that both the syripge 114 and bung adyance toget.her ntil
the return “EpH4 ﬁgﬁ i%go%%’gtg TEHE YRR ]tﬁ%e‘l?eé’leisﬁan%g?’ggreli% 1958 e
syringe cargjigfe thalidn® e exttiiea @adifie ind3 hi@PROSEdAl: T8akionds Somfiactpeiitk
on the sleeve 160. 25 The trigger 180 is_ provided on the housing 112
renot e frorh28He tek hpusingf 13t 2 Tolgactenpositiongg evnchyilisnnesdisr hifets, coBEREs

to decoupl 88 %5usSh 131 on which the drive spring 130 acts
fromthe hng?nge%%é, %ﬁ%w ng it to nove relative to the housing 112

under tHé influence of the drive spring 130. The operation of the

device is n as faollo .30. T ap 190
e il S ST 1 T B?e&gitrrep {xmgic%ﬁ?ﬂ 1%%@%@@%%3@@5@@2% s
acti on requhg edingepend®ng s ldngil woeldofongytr ihaGeoktd pidoes oifsyrisgdand redoree

cont ai ni ng % HEHBE BOBED R SSHEIIEEI  Roodl o to o
contained. In this enbodiment, the WD 2007/1383177PCT/ GB2007/001999
15 The housing 112 also includes a trigger.180, 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-
component drive (118a) to the drive element 134 of the syringe 114 to advance the
syringe from its retracted position to its extended position and discharge its contfents
through the needle 118. The drive accomplishes this task by acting directly on the
20 syringe 114 and the drug in the syringe. Static friction between the drive element 134
and the syringe body 116 initially ensurés that both the syringe 114 and bung advance
together, until the return spring 126 bottoms out when the bearing surface 153 on the

syringe carrier 150 comes up against an opposing bearing surface 161 on the sleeve 160.

25 The trigger 180 is provided on the housing 112 remote from the exit aperture 123. The
trigger, when operated, serves to decouple a drive sleeve 131 on which the drive spring
130 acts 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.

30 The cap 190 can be removed by a user with a twist and pull action or simply by pulling
the cap. The exact action required depends on the type of syringe 114 being used. In
one embodiment, the syringe 114 will comprise 2 rigid needle shield 118 containing a

rubber boot (not shown) in which the needle is contained. In this embodiment, the



needl e shield 118 sinply needs to be renoved by pulling the cap 190
al ong the longitudinal axis of the device 110. In an alternative

embodi menty obhe St Nge 114 conpri ses pl astic needl e g€ foHhd
which is hel(% to1 %{;ge syringe 114 by a ﬁangi bl e connecti on. |(I!] orgar

to break t Pl ctianp.. the. c t . be fir tw st ed
5 and thenrﬁgﬂ 1‘% %ﬁﬁgfgﬁag%ﬁﬁ@?l %ér?ggtt%(#n% %gﬁql%goﬁﬁﬁ%%e\%pczbq c.m‘bA{?he
gui di ng el éemithdih8laan of Hiee dadce A0, 113 agedleaaiivo cabbdimehi)ehd ertigal 11af
the cap 190 in the dto enove the needle shield

cthat is, | .
118, P si e fedatie whilerhicld Aty ¥51i8 belSPABS e e Frongile
renoval of bhRc6aR hWdertdURER ﬂ%ﬁ@l@&ﬁﬁ&%oﬁbﬂ\%@!{c% {90 B85t bE HPY @Wisted

t hereby exposing the needle of the syringe 114 in the injection
devi ce. At aphihenpihed alorgtba dergfteding axisidithedryicsdél Byeviding Howsitng! on

112. Initi . i rie --and [Ne] 114,. are .

pr event ed ?’kéo%lndn%gzgﬁrb%%gagﬁ irad(%sfji“f Llrelé%?gloaft%{&caﬁé%él?ﬁ’f vt 35”:3’3}1:5%1.10-
t he sl eeve rdid®veithe acedlershodd DI8.i nto t he housing 15 112, the | atch
menber 162 noves outwards di sengaging fromthe syringe carrier 150.
Once the latch nmenber 162 hasdi sengaged fromthe 'syringe carrier

150, the sWiicadig debdie AREISHIRIIHBED GRITIBE cabA00 AkMol41 V€ (HeQap PYE cadl@ihe
trigger 180 can then be depressed by a user and the drive spring 130

i s rel edSedsedihghidd tobp yemeysd; hgrebpoxnasingdhe peedin ohike syringpd 14 3thin the
pi ston 1341@&%&&1}5&%&‘&& m i deCa b &ﬁlheﬁ@io?éaq)ﬂ g&%{;@hhi forces

acting through the drug to be adm ni stered, nove i nge body
114 against the action of the return.spring 126. The syringe body 114

noves the SyI.j carrier 150,.-whieh ¢o sses the return spring .
T the: nySEAe g At load i 1 Yl BP0 BR b Uitnda St T SR 7
t he housi ngesilitRt 1afdh membat 162Uy moving tikbsiedve Irotirandisptioméntd e housing
bott ons ,pu r.t SYri e. hbody 116 neets.sone. ot her obstruction ot
ahown) {hat Pt T TET ol o e BeOLNEE: SHEVBEING GO AT D BHS SRt e
the second Oiicé #e 1akiefRtbed Bsb BRAideh® g6/ frbMABe HRMYe ddficrryd, (hB8yringe 114
hydrostatic forces ac_tlnS%[throu h the drug 124 to be adm nistered are

not suffi cRBhIYge FEEFSI U Felieeifa ™R ve force devel oped by the drive
spring 130, at this point the second drive elenment 134 begins to nove
within the 30 syringe body 116 and the drug begins to be di scharé;ed.

WD 2007/ 138384 wrafeer] Ginde1drpeseed by iaarsenad tho@pesprieg | 3kistélpased. divg

151. As,gh he. syhi 1 ibs .
roar ondCaciie g I faodl ol RS0 e Afof 104 ARE T Rl e
f1 ange 120 hGigionrenduxdegstasic tioas weting hrvegh therdng ts Uppaintinngradugovas7te

| ocated On_t he ar 72, wher.ei n. .eac upporting | ovi des .a
supporti ngsmﬂggratfoggeﬁﬁ o%ga%nﬁ'gﬁ}?na éllpgiogetﬁig%ng S@ng hlgg‘f f[éena%j%(? ij 4 114
prevent fonwaediheByeigentarrisr 160ewisiyvii congrediey the getd@\wiptieg OE Mat hpsodefmich

arm 172 also jn L des restrajning lugs 172 w{;% h are %:3 nsi oped an
Shaped i t ot 4t PERRFRBOBRT UL oRRe 12t RO hE EAaoes ot
rearwar ds did @i Oing 106-1BttoRB b ®he bytinde BbdLCld BBeté 5L & dbstrSdtion
end 151 to the second end 158 of the syringe carrier 150) of )
(not shown) that retards its motion. Because the static friction between the second drive
element 134 and the syringe body 116 and the hydrostatic forces acting through the drug
124 to be administered are not sufficient to resist the full drive force developed by the
drive spring 130, at this point the second drive element 134 begins to move within the .

30 syringe body 116 and the drug begins to be discharged.

One embodiment of the present invention is depicted in Figures 3a and 3b. The syringe

carrier is shown with two arms 172 extending from a second end 158 of the syringe



10 the syringe 114 relative to the syringe carrier 150. Each
restraining surface 173 prevents rearward novpnent.by interfacing

W th an “pﬁﬁrzo&%gsﬁfe 176 of the flangg. Follow ng i nsegdy@fboffooidds
1 e

syringe 1 intot syringe carrier 150 during manufacture, there

nmay be a ngmenako St%)?@ﬁl@é itpﬁrﬁ%m%@ h@%hé@ﬁﬁr( FHoeh, W ERRe 143 120G
t he upper surface he flange 120. Thi s nom nal separation
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|ntothes e rier 150 by first ins rtln di schar enozzle
t hr ought I§ ﬂ}f}&%ﬁﬂ% o TS SHEGH T Ghe SEnEh Aewge Regptter
150. The undersi de 175 of the flange 120 is nomnally prevented from -
passi ng over the gis 171. The lugs 171 are sloped on their top
surface whagh armeb??sa schiacludgssreptiraning des 3173 éfhlch@r@émten@oquamgéh@pz@ Wit

pushed ovel: eét%gm}%g%fa%g] i? < rhe}e\?eﬁlpﬁ]oéfgn% r&s Cﬁ%]gﬁ@ﬂf{ (i.e. moveme: t

eventual |y, onger hinder rmverre nt e 'syringe
into the sxyaidirg@ioneﬁrmi gre fﬂrsﬁerﬁnldltthﬂwrwsmdmdnﬂﬁg oﬁmefsanﬂgelx%ﬁ-lanflst)hﬁ

carri od 190 Siast PRV TG e remicr 010 sb Rparen e s R
Fi gures 4aeaawalrd4boveiﬁ¢nt By snteﬂmmg WERtn vphe sexfideNU® oFahd flgigel Fdllowing

i ncl udes arms, 172 and supporti n%lll ugs 170 as_descri bed above._ The
syri nge c &pSertiop oélt%SM%FdéI%é“ta ehERge cHEEhE SHinegoanaciurg theremayao

rel ease t e gbinviRu sdpa¥ien Ladvets 0 L08Rl SteRcel B4 WAk LhR: dhfave176 of i

sl eeve 131 noves ovér the rel ease nechani sm 250 when the syringe 11
reaches i tthe ﬂmgérla@dTb@momlw sepamation| aélowawmft mevepent of gfe syHesadtidde a

spring+43

ot ended poelPLog SaIohpefo bidel BelEpER e ol ARRE MG bichmes full
2007/ 1383 :¥RRET/IBERH 0, 0¢1@YFedivery mlirchsesaadiiandsme250 i s attached
to the arms 172 of the syringe carrier 150 by protrusions 260 which

engage with openings (not shown) on the ains 172. The rel ease
mechani s mMAGHg nthfadese divbe devips N@, Eie&glﬁdi‘geSl 12 70inskriedintartee Spiape tariéhe

formof a c of material ecte end .of the arc,to

ol case madNitGihBRYTR G OR GRS Thoa be GRTRRY BF srerd S of o
On opposi Mg Srkes coifrict hSOreﬂ}ﬁaﬁﬁeﬁﬁl@hlaiB'c&Tﬂl@ﬁQngeTh@ Harphindlyebrevepidds
270, can each resiliently pivot about points P as a result of the

resi | i encdo8t PesseRycefisaivendd! + Hée lagrel 7 latmsiaprhes e (espBrs tdigh,

The 10 danplndimel aIBRLSd&{R 928 o?ﬁx%'ﬂahg@ﬁd’ls%hé’l% o'er e Al q%'tﬁ@aﬁs
towards the body of the rel ease nechanfsm providing bias in the

opposi te di’Z aeaveorparti s thl. sveriyalliuien lughd 72 alogkeseemkinfrrerenesy of ghe

rigidy C%gr“r?gt% P kg gﬁ—&q%g @ er 23 &n(aut%a s%%l’ﬁng}lzl?rfaceoﬂ'iﬁoé’i‘ { lugs

i nsertion syring uring nman crure convex sec C
of eacB5ahindes rearwpuixhaymsint bOthe wjrtingetihe iruphpeyrimperchaee1 3V 6 of the
flange 120. Thus, novenent of 15 the syringe 114 within.the syringe
carrier 150 in direction R is danped.

An altemative embodiment of the invention is shown in Figures 4a and 4b. In this
embodiment, the syringe carrier 150 includes arms 172 and supporting lugs 170 as
described above. The syringe carrier also includes a release mechanism 250 that acts to
30 release the drive sleeve 131 from the piston 134 when the drive sleeve 131 moves over
the release mechanism 250 when the syringe 114 reaches its extended position. In this
way, the force of the drive spring 130 on the syringe 114 is released when it reaches its

extended position so that the syringe 114 can then be retracted.



In this way, sudden novenent of the syringe 114 caused by an i npact
force is absorbed by the danping elenents 270. Since the danping

el enent s .such syringe novenent gradually, t ed
B 2 Qf] o{nﬁ) ?

| i kel i hood that the flange 120 can frac®ure. 20 Nbreover e nee
shield 118 remains in place on the discharge nozzl e, whi | st the
integrity seal of the discharge nozzle connecting to the syringe does

not get di sty REAsDRRAMSENS PSIH RNat 810, V\(%ftﬂe falg%{seﬂ?it%{ﬁf %Hﬁgﬂa{;hélgf‘sol

i s danped. It will of course be un erstoo

i nvent i on hstressens 268 sdvishiragagewitteoBings (rek yhdwn) wayheofrmeddpl e aid
nodi fications of detail can be nade within the scope of the
invention. 10 CLAIMS 1. An injection device conprising: a housing

adapt ed tio Tleceleue medpnismgBsohaviudg wocissmhar §enaaz 2V @ watchand bidtinend
of 5 the sy ‘i__ngg,hnthe S rlnge bei gcg%tm)vabl e between a refracted

position i 11 ©f grateerbrgaeiey 3t sach edd Heearh &ithirelpasa megleanism 250
housi ng andh: givexidanded ﬂﬁsﬁatnhﬁﬂg leeiditsCh7d B e %ﬁﬁ\%@emﬁ&z ﬂ1e release

extends fromthe housing through™an exit aperture,

syringe corfpesharigmz 5P, WWH%IW Oemadl cath regiberglyrpiveg ebanp pomtstléas a
the first e sy

advance it %?%é%fl 1%15‘??321%’%11%&;8? lt.l%ﬁoaﬁlhp gé }eti‘?%} %Bn e%ne?uﬁggj p%oél? ? ?o The
and di sdﬁarcgelpmgelemmteﬂt?@ chin Iresu@ﬂmtly hevadiis (ah«ar@&om(ﬂzﬁiuerdsamd body of tige

syringe cary LGarypn ri.nge as it i.s advanc
syringe car rllﬂgr aV| E;mg\é P i I?‘%Y‘%%?%SHP%%@?PR%&% TqcH@n. dl”s@‘i‘?a‘f’@’e vhss Hee
ext ends andclaassesectdnBad 260 P9 Sigidly t dbanédidds biaePtravibRy %m tb hge Th:@0992,

conpri ses %a%vpg surface which faces the second end of the Syri nge’
carrier, 15GHOVEEPERONS e angs ! dpripy msppiaeste, arconyey s o f[gach

means for resishih Gxkdp@sition with the upper surface 176 of the flange 120. Thus, movement of
15 the syringe 114 within the syringe carrier 150 in'direction R is damped.

In this way, sudden movement of the syringe 114 caused by an impact force is absorbed
by the damping elements 270. Since the damping elements 270 absorb such syringe
movement gradually, there is reduced likelihood that the flange 120 can fracture.
20 Moreover, the needle shield 118 remains in place on the discharge nozzle, whilst the
integrity seal of the discharge nozzle connecling to the syringe does not get disturbed

because sudden rearward movement of the syringe 114 is damped.

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

the invention.



novenent of the syringe relative to the syringe carrier in a
direction fromthe first end of the syringe carrier to the second end
of the syringe carrier by interfacing with the upper surface of the
flange. 20 2. The injection device of cl aii m 1, wherein the nmeans for
restricting novenent conprises at |east 8ne | ug on the syringe
carrier for £r$v nting nmovenent of the syringe relative to the
syringe car¢l4 yond a nom nal di stance. 3. The injection device
of claim2, wherein each lug is adapted to be in 25 juxtaposition to
the flange on the syringe, thereby preventing all novenent of the
syringe rellati veAn mjectien dgvicengpenrisingt er . 4. The injection device of
claim 2, wherein.a underside of each |lug i.s positipned at .a nopi nal

di st ance above PHEUAREAUEPICHE Feadvigs syrHieiHayBE PIHIUEG POE R ToEt ARGOF
wher ei n shepdagpidyd tRé QPBfde bsinghanBed b%@ve@hgasré&aeteayﬁdsﬁ% i which the

direction fromthe second end to the first end of the syringe _
carrier. dischage npzglestqooringd within dhie hawsing a8d anteateiled pasiticdaimpirigh the

o STent ORGP PR SR SRR G0 e B B e
form of ancomprises a flange at a second end of the syringe opposite the first end of the syringe;
a drive that acts upon the syringe to advance it from its refracted position to its
10 extended position and discharge its contents through the discharge nozzle; and
a syringe carrier for carrying the syringe as it is advanced, the syringe carrier
having a first end through which the discharge nozzle extends and a second end opposite
the first end, wherein the flange comprises an upper surface which faces the second end
of the syringe carrier;
15 ‘wherein the syringe carrier comprises, at its second end, means for restricting
movement of the syringe relative to the syringe carrier in a direction from the first end of
the syringe carrier to the second end of the syringe carrier by interfacing with the upper

surface of the flange.

20 2. The injection device of claim 1, wherein the means for restricting movement
comprises at least one lug on the syringe carrier for preventing movement of the syringe

relative to the syringe carrier beyond a nominal distance.

3. The injection device of claim 2, wherein each lug is adapted to be in
25 juxtaposition to the flange on the syringe, thereby preventing all movement of the

syringe relative to the syringe carrier.

4. The injection device of ¢laim 2, wherein a underside of each lug is positioned at a

nominal distance above the flange.

30
5. The injection device of claim 1, wherein the means for restricting movement

comprises at least one damping element.



arc of resilient material, wherein each end of the arc is
attached to the syringe carrier and an outer convex 10 surface of the
arc is in juxtaposition with the flange of the syringe. 9. The

i nj ectibn device of any one of clains 540 8, wherein the syringe
carrier includes a del at ch nechanismfor releasing the drive from

acting on tge s¥fidge {);L&év&ééﬁc%&t > Wierd, 1 BarHlg dMcHer! 80P R0 to bias

di scharged and

del at ch necthasyréimge in aﬂlreaffw frcmp dmtsemdcted it@ the dirstehd o Mh8 syndiger caiiers he
del atch nmechanismis in the formof an annular portion which is
adapted to couple with the drive elenent in order to disconnect the

drive el enept frﬂi@lﬁﬁéu&{dé(fce AQlaich’s, wheRein Me Qe 89% AN Cof @neé%.&%?g

of the precedln? cla ns, wherein the discharge n e conprises a
hypoder niSc measl ddrctnh@sﬂlynumgmaiorrprl ses a renovabl e needl e shield

on t he needl e.

8. The injection device of claim 7, wherein the biasing means is in the form of an

arc of resilient material,
wherein each end of the arc is attached to the syringe carrier and an cuter convex

10 surface of the arc is in juxtaposition with the flange of the syringe.

9. The injection device of any one of claims 5 to 8, wherein the syringe carrier
includes a delatch mechanism for releasing the drive from acting on the syringe after the
contents of the syringe has been discharged and wherein the damping element is located

15 on the delatch mechanism,

10.  The injection device of claim 9, wherein the delatch mechanismn is in the form of
an annular portion which is adapted to couple with the drive element in order to
disconnect the drive element from the drive.

20
11.  The injection device of any one of the preceding claims, wherein the discharge

nozzle comprises a hypodermic needie and the syringe comprises a removable needle

shield on the needle.



