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| NJECTI ON DEVI CE FI ELD OF THE | NVENTI ON The present
invention relates to an injection device of the type
WO b@v/1883¢Ei ves a syringe, extends it through aPCEBR007/001999
aperture, discharges its contents and then retracts it
aut omati cal | y. BACKGROUND OF THE | NVENTI ON Devi ces of
this general descripti [ n WD 95/35126 and
EP- A-O 516 473 and ﬁghggpakﬁﬂiﬂﬁﬁﬂéédrive spring and
some form of rel ease nmechani smthat rel eases the
syringe fromthe influence 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 gl ass
FIFIS OF TESSVENTION t hat 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 h i 0 . of ' .
o LB ISER s O BT NE AL S BNSDS o v
extetids hitathieedl an skitielgemtrier Nisohyrgee iof cphtestsi andrthemibbeacts it

material. The needle shield itself may be contained in
autemigllg housi ng which is gripped in a cap on the

i njection device. Thus, when the cap of the injection

device is renoved by a user, the needle shield is also

renmoved al l owi ng the device to be operated to extend

needl e shield acts to
BAgﬁgggiﬂﬁﬁﬁé&Eggﬁfﬁg%igﬁﬁﬂg§hanical damage and mai ntain
its sterility. In practice, the syringe may not be
held rigidly in place within the injection device due

Deviggs afthimsrecrak dsseritisnzase shawigin WIQP2AG K and -0 516 473 and
tend ¥§ !eﬂ‘%zoyﬁggirfggj sgglfﬁ% %9% ds%}ﬁeci%rml dF @%%%éy 8}%%1?2{11%%5 tEl‘?a’[ releases the

syrin nNOVeE rearwar
syriing¢ €toini Gie GEhiERe, off the. driwagpring amct He @xichtsagersuppesed to have
Si nce thg neﬁdle shield is gripped in the device cap
beegischanged.fie plow e dryetactsst WeatedHn 4PHRSnt end of the
injection device, if the device is dropped orsubjected
to adverse external |oading, the syringe nay nove
Oftesasushridjegtisndetiats sathaeqeedl ® whilewithbgessnes-fdedasyrages that

wer}cegpg{girtlal% dsegfgilg(g ?orr}r?e?n%la ilSC-.rgi,lgll jgl%ssusrgf%%éiesr l?atx)lleea a%%%%% Their base
to allow a user to grip the syringe and a needle through which the contents of the syringe
can be ejected. 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
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,
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

SUBSTITUTE SHEET (RULE 26)
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needl e is exposed to an environnment which may not be
sterile. The needl e nmay al so becone danmaged wi t hout

wo b@7pssstecti on of the needl e shield. SUMVARY EET/GBEN07/001999
I NVENTI ON The injection deV|g% of the present

Loventjon.is de with the aforenentl ned
SRR bl AR, SR GAL e B S TSP PoRdPett TOT R o that the
ndeQYedhidl@Becohita d@fa@ﬁ&ﬁﬂrom W@de%@ nBEDY. U8 g debirR0d b&Ause the
devi ce conprising: a housing adapted to receive a

n@yliq Boephsedi h@galaem\nmmngéhmzmmé nat ba stariiet Taedieedle may also
he syrin in bej et ween a
bR D R P R R R B e oet 2 1

contained within the housing and an extended position

in which the discharge nozzle extends fromthe housing
through an exit aperture; a drive that acts upon the

Sﬁ%&ﬂﬂg ?iﬁ?ﬂQ@Eﬁ$r?ﬁ@"1'ts retracted position to
I't's extende

position and discharge its contents

through the discharge nozzle; and a syringe carrier .

for carrying the syringe as it is advanced, the
Thy misrgen éiswre? et theaesent mventionds deviened i gt With @ﬁ afqggmentioned
p rge nozzl e extends and a second end opposite the

first end, wherein the syringe carrier is adapted to

restrict novement of the syringe relative to the

syringe carrier_in a diregtion fromthe first end
1y HiodfHhes Jat arfiréteﬁsneat Phii BUHiETorke BretHianygitiopgeovides an
Hﬁ@ﬁkh%gwcéaxhﬁh§n y, the syringe and its discharge

hozzl e can be profected agai nst damage caused b

rear Mpulsmm@a’mﬂ towkeedhyna syrengerjasiotei msmec@zz%érﬂé a first end of

se a f t a secon
thsyﬁmr{%g E %)%l]e]g flln?va?)ll1 8? ygen, 3 é'et ac Qeds 6831%% an Cwhich the
d]%ylﬁdr@@ﬁofzw ifsl cfbhtalﬂi’&)ﬂ OOINR thé Bousaig aﬁdSarﬁQQ&nﬁdqm@moﬁﬁﬁﬂﬁnch the
for restrlctlgglnnvenent ofthe syringe relative to the
diggharpgyaozzle i @ids iomathgileReng BHOY40I PHEANCTFEX end of

the ﬁYiHv@ Ut GRS by the skl SECRNENRNE £k Fl et MSition to its

carrie
extended posmon 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 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

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.

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
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The neans for restricting novenent may conprise at

| east one lug on the syringe carrier for preventing
worenesast7 of the syringe rel ative to the syri nBEr/GB2007/001999

carrier. The lug may be deformable. In this way, the

AR R ke LIPSV GRS Y S e

catigl dltlye eebidt] @ld dfttbe §}ranp@RatRrprevent rearward
novenent. Each lug is adapted to be in juxtaposition
to the flange on the syringe. Alternatively, the neans

enen 0 i Ses . .

ThERERSHLl S NP TRAETRIL- BT bSES B 5P g cari
for préveatisy mongaemasfrihes rirgedalped tamd syeaps catied Thelug may be

that the shock of an inpact force is not transmtted
defpwadle he syringe causing damage to the syringe. The

danmping elenment is arranged to bias the syringe in a

direction fromthe second end to the first end of the
Inshisiwge theayringe canTirusasily insthel innpetsyfiogcarntia durmmnaanufacture

d of the injectia eyj ce he rearward novenent of
Wi sShreiian deans Qsdel e gislents waai R BHETBRYement.
The danpi ng el enent may conprise resilient biasing
means fornmed fromresilient material. In particular,
Eadhdug essddapted to b¢ asivngposhers toctbalfldngreon thetshgngeor m of an
arc of resilient material, wherein each end of the arc
is attached to the syringe carrier and an outer convex

ABeih@ey Ofhet R@af €orl festrittihXhapasér | @MnpMsed at NBash | RRIamping
of the syringe. In this way, the biasing neans can be
61Plﬁ?@grally noul ded with the syringe carrier for eas of
manuf acture. Preferably, the syringe carrier includes a
del atch nmechanismfor releasing the drive fromacting
Inchistwey, syovemget dfthesyridpe ie drtwhinge odrribh® daypedgad Fasicted such

been di scharged and wherein each d of the arc is
thay '?‘ﬁéﬁ%% C?@mt 2 liOR R "RE AN U5 A9RE tipeliaingh causing damage to
thEBGHAR sm may be in the formof an annular portion

which is adapted to

The damping element is arranged to bias the syringe in a direction from the second end
to the first end of the syringe carrier. 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.

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 arc is in juxtaposition with the flange of the syringe.

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

of manufacture.
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couple with the drive elenent in order to di sconnect

the drive elenment fromthe drive. The di scharge nozzle
w@wpnsses a hypoderm c needlg and the syri ngePCT/GB2007/001999

conprises a renovable needle’shield on the needle. In

thi s.enbodi nent, the inge carrier is adapted t .
PrERRDLR RS SUPVA O VSHSE L e gE R e Baive from
achBeehens ireled ML s NAhtPRCHMBe fkenmMelhsTHRM At RBars¥d bW & herein

when an inpact force is applied to the injection
cadewidef th¥hrcsis pitached tstheliglatihsobdiegemmozzl e of the

syringe becom ng exposed to an nonsterile environnent
if, for exanple, the device is dropped onto a hard

TiRWdA6R mdcRa@sdihiyoBe i bR fofthedrdnt dns®Rlpodfiod B8ich is adapted to
di scharge nozzl e connecting to the syringe can be

cogplstwitlbng dirifve ekearenaindoraeivie sisspnissict thiselriyg elampat Goouths drive.
The present invention overcones this problem BRIEF
DESCRI PTI ON OF THE DRAW NGS The invention will now be

TieaizEhded ndyz1vadondriseX anpydeinid fetiRr eMCehd Qylile comprises a
acconpanyi ng dramﬁng;, in which: Figures | a and |Ib o

regpyebla needle shidds of thenneadicectln dhisdepbedimgst dhdisygnes carrier is -

. L . I

s B e R L e B8 P o

becogurrembved thvauthd it ehamlan heyactntprcdigapicdbtosthewsjection
an enl arged side view of part of the injectjon device

degHSun PGP giq%w%ewwé@ﬁfébwmﬂge SIS FFEAY: S an non-

st@{le tdAQirb e O RordSMinfifle DBE NEVRROMNGoFh LS 3ehatldudike. In
show a perspective view of the syringe carrier in a

additrost tembodgmte ealodbf He dindengd oozzlandnikicog és tha samoge can be

o ROt e BB U SRR b8 overcomes
thispeesteinon. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Figures I a and Ib show an injection device 110,
havi ng an injection device housing 112. The injection
device 110 has a renovable cap 190. Wth the cap 190
renmoved, as shown
BRIEF DESCRIPTION OF THE DRAWINGS

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

invention; and

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

without its external housing;

Figure 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
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in Figure 2, the end of the housing 112 can be seen to
have an exit aperture 128, through which the end of a
wab@ehgs3119 can emerge. The injection device 18OI/aBs@®7/001999
has a trigger 180. As shown in Figures 2a and 2b, the
HAHsI g, 14a contains a hypodernic syringe 114 of
conventional type, including a syringe body 116
defining a reservoir and termnating at one end in a
hypoderm c_needl e (not shown) and at the other in a o
Frduggsge and @b shpw 4nesmeel YA Bewoéaneemodipeat elthpyyrnge carrier in a
' : eedl e shield 118 is fixed
S.ﬁggg§b§%§§%g%%§38?£ﬁﬁ%ﬂsyringe body 116 is of
substantially constant dianeter along the |length of
the reservoir, and is of significantly smaller
di aneter close to the end of the syringe which
' ' ' A drive el ement
D R N R FAT, BN SR PN. g of t he
syringe to discharge ‘the contents of the syringe 114

t hrough t eedl e 118. This drive .elenent 134 i
PR PRI DA g TEBHTHT § 1 FRATBGH g gvise housing 112
TRE Hjethish &elde Wi 6 Rhda tSoVaBREY Iq lDf). Oefhi (e dafP Y9(?B’érrdd@9& as shown

_body 116. Wiilst the syringe illustrated i's o
irhiggel; thecendygidhe houssngblddcandie seecessar iah ext@pseiure 128, through

[listic d | . and b .
o ARE LS 0l 8B P S0, B ISR S e

18he present .invention. .The housing 112 conprises a
case nose 113 which is integrally forned with a sl eeve
160. The sl eeve 160 surrounds a syringe carrier 150

AP TRIEE B4 g U 0 e 151
cérogséchahicyfel mchiiingsy symigpe twdyriilérdelibbg aTheersyiriand@erminating at

carrier %%% Has.a first engg}S} agd a req$ced di_anet er
GG Etq Bh e 18paderTHG neslE el Si9hd) ordidhs iihge LarRCi20. The
hﬁpﬂaeﬁﬁﬂcaq_éem% ieRAvatd bhe Sealngfeld 14 snepEstediOsthiflg 118 is fixed
) %godernlc needl e. Thé syringe carrier 150 conprises a
my

thaeppsifidf ace 153 on which an end of a return spring
126 is located. The return spring 126. via the syringe
carrier 150 biases the syringe 114 from an extended
Thesitingn bbdy Wb clh dfhaibseeddly ddBtexteatsef aRMpt A€ length of the

re%gr%gitr,u eEned 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
118. This drive element 134 constrains a drug (contained 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.

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.



128 in the housing 112 to a retracted position in

whi ch the needle 118 is contained wthin the housing
waimi/13d311 he syringe were to fg@il or break, theCEHGBRVZO01999

carrier 150, which substantially surrounds the syringe

114 along its length, would contain the broken pieces

of syringe and reduce the likelihood of them from

. Aesitiagitatgl, fthesytitge 11} echownd dethic éhe ?helgemmnglﬂﬂ he syringe
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I | ud d
c?rg%glsl({] ﬁzguq: }?s}.ne {%19%5{&? ggquoﬁalai? \/%e!c\ég? \{VEB hfshﬁ sectlon 151a of
t}gs:y}liﬁ%é EQREL Q)?)pgl:té MR B BE L3Aat $11 hansmid ikt b@erﬁuc needle.

onponen ive (118a) to the drive el enent 134
Thé synegesgrammgbsmmmrnpnseachvmmeatshﬁa@ynge wWingmai tesd of a return

retr ion to its . ext on a
ST RS o SR JREREh SRFGRGHOL hE TEetFBea (a0 biases the
s¢Hidgés 1@%% kstReed fksiioh ds kvl tﬁélhéerdlg: dig &eéilay fRm teaperture
syringe 114 and the drug in the syringe. Statjc

12§ i ttho hobngd &2 to feretiiartoé posidiann viigah dkgineeie JyBiipgentained

6 initially ensures that both the syringe 114
“g%ﬂyﬁﬁ %H%; %e together, until the return spring 126

bottons out when the bearing surface 153 on the
_@érlnge carrier 150 cones up agai nst _an opposi
aFyIRECSHT s Bl brevk, teeyspeewsriaedl: whis tSPP%j@ré}a“mBrmundS

tﬂap é)?:tngér,! I] 9?%5)?12#1 I'lgrt\%lﬁ u\%lﬂg c V\ﬂ}%ll’{ BB Skeh &)(i’ 0Bt 1ae sfﬁ‘dée and reduce

gger, en operated, serves
tiaddelinbed af tem\feors Ieaapmg]fﬂ)h dre mjemn:dn ddvécedri ve s pr ing
130 acts fromthe housing 112, allowing it to nove
relative to the housing 112 under the influence of the

Iﬁ@ 'h%@sﬁ@rl i le% %chuciré%ea t?i%g&altgoo Bn®h dtE wiEH €8¢ hakeb h%nform of a

he cap 1 c¢an bé renoved by a user wth
campwsstm dn@le mﬁng @@t mee @ronsthﬁmrye Is}ymmﬂ 19 indrapkaitiedyia a multi-

Ty Rachui GAN B ASRENSELC HASpHHEE Pl ssgnce e

sﬂ-ﬂ-rﬂge\/\frbh RO RRAfdcka p’rbsﬁticﬁﬂ @ iﬂﬁeﬂdeﬁdeﬁihp@htdmlﬂ:ﬁi dﬁﬁlﬁe&gmht@g:ontents
rubber boot Snot shown ich the needle
t

ﬂ@_@%}hlﬂﬂfeé}?eql‘h 1R dhe rﬂ&y& %ﬁ@ph%h?é ABBdRES SHi @tllagﬂzsecﬂy on the
sgljliﬁ;%e,]g)/{lﬂg&ﬁﬁlet @ruggrlx & %e bg Ulﬁll&tgﬂl l.t)é?@eéi@ﬂle](lﬁﬁ/e element 134

ongi t aX|s the vice 110
aadl tler matrige é)oelmiddlmmaﬂy enhEessmat hotb thd 4yrogephlidsest 1a1ng advance

stic dle shield whi ch i ld t
tggfiwang tﬁsﬁgilm i b P‘:lfs%ﬁegleﬁletb%aw ﬁ*%%e%% on the
slfnrsn?éekgéa%@r 10NR8LE LB Rgaih R8N CARo:IDLIRR shfadd T63tor the sleeve 160.

The trigger 180 is provided on the housing 112 remote from the exit aperture 128. 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 1s then as follows.

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 a rigid needle shield 118 containing a

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



10

15

20

25

30

and then pulled along the longitudinal axis of the

device 110. A guiding elenent 191 on the end cap 113
w@e0va3s3td gui de the renoval of the cap 190 i nP€TIEBNAY/001999

that is required to renove the needle shield 118.

néNE ghiklie 1 NR aghplyS Rekls o188 rbHotied @yl}ﬂﬁhﬂg tﬁmaﬁa]@o along the
e

190, renoval of the cap 190, causes t needl e shield
longitpdinglesroy of the eviebyl 18x pbls iamgllt@mvetlvre edibedipfent,hige syringe 114
o R B aeeh) LG I P RE bk pder b b Tohangive
cdrettial. |M ori&to Dydaknae frﬁﬂglbleﬁfonﬂ&‘ﬁoﬁnﬁe P 1 9Ol first twisted

are prevented from novenent by a resilient |atch

anfeifige pull gbalomy thed ongitpdingd axip e the deYDeiln Og Adgpdimgietament 191 on
thg&%%gg?lggﬁé% géu%%e %h% E%]n \ﬁaté %2 {/ﬂréféxg G99 ]fg ?herWayl%t is required to-

I Senga e’carrier

re@(mthmﬁedd&tmﬁblﬁr&m&er 162 has di sengaged fromthe
syringe carrier 150, the syringe 114 and syringe
carrier 150 are free to nove. The trigger 180 can then

S{ﬁg HERRd g&l%_%ﬂmpc)/l & 43&ld ﬁEKGe %g:gca Y e‘reﬁﬁ%lggltﬂéggzg): les)Ovcauses the

ease drive ‘Spring ves t
nd&gls siitld tpibstramotdy therehy dypovingttheneddlsdbthe syfinget i4owithin the

and hy. drost i.c forces a hr ou g to be
i HORTEYigr e by + gl Boasnabs bt i
action of the return sprlng 126. The syringe body 114
noves the syringe carrier 150, which conpresses the
Imfeztllyr rﬁhﬁs pYTingy ceR@er H&ﬁéamw@emlé, n@emeeechsﬁenen@esment by a

SR KRS OB Sed ik Bl G I0Hb0P ot Goahlope owsn
1th Ethé Ye[tb}n genthee Y 61 oo @fuby £048iseh @in0R6inl 6 tsh Ao d &@tier 150.
shomn) that retards its notion. Because the static

Opgg Beilaieh prnihse 62 hes disensagedifpmdhesaingatcanisy 1 ahdhe ainge 114
ydrostatic forces acting
a?%%%ﬁ%ﬁc?ﬁgyé%%%e?g% Eﬁgg adm ni stered are not
sufficient to reS|st the full drlve force devel oped by
he. dri hIS € secon
The Gieaiet V0, LG7 e S0te et b7 e o hedy g8 Ja0dy cepged. The
dﬁms € 501G RRIIAS dHee Rfsedd agmaﬂ@eﬂsmmgmﬂaowym%ﬂﬁe of static’

e present invention is depicted in Figures 3a and
ﬁgblonmé lydrosigee foaeesi ating shobelwibavltyg towee admmistded, moves the

SR ALY AR AR BB AR B MR RECRE s 114
mabes thh%yﬁijgd tegherl 3, hdschacompresses the return spring 126. The hypodermic
needle 118 emerges from the exit aperture 128 of the housing 112. This continues until
the return spring 126 bottoms out or the syringe body 116 meets some other obstruction
(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 |

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
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flange 120 on its rear end attached to the syringe
body 116. An underside 175 of the flange 120 is in
W@ e00vapsssi ti on with one or nofe supporting | ugBCIL@B2007/001999
| ocated on the am s 172, wherein each supporting |ug
cargen Vi@ ewppasisaippdirsti ergl i k. ess aloevif or fighe dindbe $b7dﬂgell’54 has a

ol 106 RP P iR P YERES itbh T e pancarsids 75 of he

flah g%Ci e $n Ilﬁﬁéﬂo@i'h@h RgitH Hl%gor]iﬁgrevﬁb?&h%g @1%%' PRNSEAREEn the arims
and shaped with a restraining surface 1 o prevent

1 72mxolmntea¢h1 sepposaraedsodilese sigportiRy lntmffacmfmeﬂne nind¢mide 173
of & g i op fro the first e%g % 1 to the sec end
salebfe EPay PR P aaid PlrrTaipt B S Rabe i peraton.

relative to the syringe carrier 150. Each restraining

surface 173 prevents rearward novenent by interfacing
Eagj arm bR dppsicluslgs restreinimplugs 1 Thehichamg élmqn@nomwrr@shaped with

a résg% oﬁtﬁ’ s%?fa%g lt7§'f Venqqg \%eéﬁen{ ﬂlt aoret rqxzearéél 5lﬁ?chgp (i{a(l ¢! flbvement

manu ture € a no

in & ei@amhlfman lied fieeend D1 femhit kadont regd suBfodae shidgangricheso) of
upper surface 176 of the flange 120, This noni na
thesypagnt } orelative soshesyragarsvase h0- oEacbﬁéstéayrm& gaface 73 grevents

reaﬁwﬁrﬁ%?f‘@eﬁi‘f&t %glﬁt%h*a&ﬂ% ’V%ﬁ?l 1Py ﬁllr ctehﬁé gtﬂ(ﬁlﬁ% t 'ﬂgllowmg

di scharge nozzle as i eco y extende
insession off hies Qbylgeelducihngthpaynng@canashio dﬁnﬁmaﬁlﬁucmm there may

| manuf acture of the device t he, syringe .
be PEOTREL R RIS 770 (G5 FHBE S FREr | TS Ppautace 176 of

thel ﬂh?)%&tl,'zﬁgTHS%{Q}']@S]@%UBQ%KJ}\@S S OBAR bR &ﬁﬁ@ _Ijﬁghg@t] 14ina
t he second end the syringe carrier

reapivigids dlirdetian7B. tofbuffee ﬂﬁd tonepst 0P Ghe @lscﬁv@ngmmzlzye mé\bemrecs fully
fr assin v s.171 are
SRR R T R R T S A S
undersi de 175 of the flange 120 i s pushed over the
lugs 171, the arns 172 nove apart so that eventual

Dufifg mpag&c oftheldsiviser 1 thasyrisd rantnsetied o %lyrsvrﬁ@&.e carrier
15(”7? ﬂrﬁtlﬂs&%?g ?g HL 29%59 QS%I@ &\?é-})l 3B gaéx?gg a?ﬁlters@&&ldn%d 158 of

ace ers rear novenent
thet sh/mngy rcange 1504 The uhdaers;;lc ilfigefche rﬂlange 120 1s Aominally prevented

alternative odi t he j.nven i s shown i ‘
Frof L8 S5 40 D, T1in TR Snblat reIed ot PRghHace which
me8ay thh€las mridréﬁshded% S B flhd e BNClisSHBIRGY vePehe 1ug§17117%e arms
as descri bed above. The syringe carrier also includés

174 mesicepset sre thrdneenizdy, theatugadi’d noplonger hinder movement of the

syringe 114 into the syringe carrier 150 and the restraining surface 173 of the lugs

hinders rearward movement of the syringe 114 in the syringe carrier 150.

An alternative 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
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.
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rel ease the drive sleeve 131 fromthe piston 134 when
the drive sleeve 131 noves over the rel ease nechani sm

wWQa@7mss3n7 t he syringe 114 reaches its ext endedPCT/GB2007/001999

position. In this way, the force of the drive spring

130 on the syringe 114 is rel eased when it reaches its

extended position so that the syringe 114 can then be

Thetrelrateethedivmisne LéAse atmbbans sk 256 i3 af Hachethgb @atte 150 by

arns 17§§ a]es rlnecarrler 150 by protrusions 260 _

RRHTSHR6 A UGS T1pBRRHD AT EOOL W) oBring HEnsak s

172. 5 The rel ease nechani sm 260 i ncl udes two danpi ng

el ements 270 which are each in the formof an arc of

Thatreleesel mednnsot 260 atchelas Ivwe ddmpfngt dlemarits 270 viHieh are each in the

rel ease ne hanls 250 at points P. The danp ‘

LR &7 G S SEUST TSPy Tt oreite (iegplgagamechanism 230

P RERANICHIR 250Thel REmPRBPEBY ﬁk n

E‘TSSI I rpentl pi veot agﬁ% p0|ent gﬁg £ar§ %Y?)gg%ge ﬁ%? Of the release

npeshinisre 768, "Eiﬁe dampingtlemicals QéYﬁd:am hechl resiBenthyr mfﬁt&fbﬂi&dpcﬁﬁts Pasa

Lots P. Th ments 70 can

r%sggl entr?sy1 PGS ? tﬁ?}nﬁlged}n?élﬁ?t fhioRek g ieEnedit theagingt P- The

dhllnglﬂgeélaaaﬁs mEohaR Seiéad; pRILOYA di BgkcRbAR 'té?w&rti@ the body of the-
posite direction. In this way,- when the rel ease

rﬂﬁ%sﬁ ancBanB Y0s Pravidlia Piag om Hecurpdsive dirgationr Us itiinsvag6@hen the

n rtion f t he e

réf%fgglﬁﬁ&%‘gg Hm%éé act%’%ﬁw ag%noeﬁgg VigoRETNOBS e Jﬁi’cﬁ‘ af@ns 172,

folpwing jinsettamost the aprigd D14 BerinuppamBbifaGecoh?éx 9ctibRe of each

fl aﬁe 120.. Thus, novenent of 15 the 2{“ n?e 114

affy 1§ W AP osien gl tigupperrsuriBee i 76 af thedlansm 120.i Shus, movement of

ﬂ%?(ﬁﬁ 1 PvAdinsy f I nge

11 cg%sed by aﬁ%}fﬁ&ﬁg& 1?:@% lggtl){eg?%ﬁ)tg%

danpi ng el ements 270. Since the danping elenments 270

B e TR AR o i s s

bQOheMaﬁ:ﬁ r clefnB@ts 900! Sinsd iR GarldiBo [BIBIHS 270 2B RE

the di sgﬁ%rg[ nozzl e, V\:ﬁl | st t?]e};il %t egrity segl of %Uﬂ‘psynnge

MPVERRATr gEdHaLY | Berso i sediced) ltk@hh%ei iﬂ}ﬁ’flthgeﬂmesliﬁbt:an fracture.

' s ar war d
“2’3%?%52‘5‘% f%g‘g‘e%?w%gg r%?‘g o?cec%nuPhsf3 ea/lﬁcggﬁﬁ?dlé?zg[ oavd“m the
uttmtty tshad qfrths em:hangv entzile n:ohﬁecnhgea thke s gt deedbea iy getZ@Jsturbed

way of exanp nd nodi fications of detail
bgcélH %‘dﬁéaéeaﬁ%fﬁ f’iﬁo‘teﬁkﬁﬂéefg‘ﬁ‘% sgingend 4indanpedn. CLAI M5

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.
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1. An injection device conprising: a housing adapted
to receive a syringe having a discharge nozzle at a
wo peosti3ssnt of the syringe, thggsyringe being nBUEBB007/001999

between a retracted position in which the discharge
¢OXEl1§ is contained within the housing and an extended
position in which the discharge nozzle extends from

t he housing through an exit aperture; a drive that

acts ,upon the gyringe to advance it fromits retracted
Ihosi ﬁ“g‘HJqCBOI? feVigs eumRIER S 0si ti on and di scharge its

cont @o8isih %g%{:?gh {qu%cgbégggxﬁl?%g}%‘?/gg a;eélisaﬁg eanosz%geieag%eﬁrst end of

carrier fo rying the s I's advan

theheymygel rige syengd deingamiondbla Hetwadn endtrhdied y@hinehi ©hwhich the
dthE disch?r e Q&ﬁzle eﬁtegdg and a second end opposite

e EF Pet2le Roconjdredeihinghe dovsmpgandap pyiepdedspostimptisgvhich the

dtseh4r8Shéi-Ad exTRVRTRA tl%fhohﬁﬁg%l%fﬂfl%lg& L& ?;%eh\ﬂ?e't o the

syringe carrier in a directron omthe tirst end of

t he @yirivegbatomts imm tho syiegesecaivanenid fio itheetsactddngBition to its
reier..2. The.injection device qf claim1, wherein

<FRAAGH B P b S S Bt s o

SYri Bggriappesiriep fbhearfyifStheefifingt LheiSYdIvaReR: e syiite carrier

i njection device of claim2, 'wherein the syringe

hpvipg o dirsteaapiriosls whidh the disskargmuozztrexterslanad ieecond end opposite

sk igti ng novenent of the syringe relative to the |
syringe’ carrier in a direction fromthe first end of

the sywerehgtheagringecartior is bigpteLoaasieNAoMmd 1 W yRESe relative
cg&rler. 4. The injection device of claim3, wherein
1q 18 SHERSFCHBFT IndstiFGcHeR fgmnbe dwend ob s sysiage garriee tsthe second

6E thH Gy bl dAGigyri nge carrier for preventing novenent
of the syringe relative to the syringe carrier beyond

a nom nal distance. 5. The injection device of claim
54, mﬁ,gein ﬁacg LQ% %s ada teg to gg i n,juxtapositiaon
“to theé® fIERgE 6Rthe §§ﬂlﬁln§ew_ VFr By YPREY EATIPRECSaR |flange at a
sdRME BRNGT BE syf@eeSoPoRBehE Blrlehy 61 IR sYRRSYr i nge

carrier.
3. The injection device of claim 2, wherein the syringe carrier comprises, at its
second end, means for restricting movement of the syringe relative to the syringe carrier
in a directiqn from the first end of the syringe carrier to.the second end of the syringe

carrier.

4. The injection device of claim 3, 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.
5. The injection device of claim 4, wherein each lug is adapted to be in
juxtaposition to the flange on the syringe, thereby preventing all movement of the

syringe relative to the syringe carrier.

6. The injection device of claim 4, wherein a underside of each lug is positioned at a
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6 . The injection device of claim4, wherein a
under si de of each lug is positioned at anom nal

walc@vassse? above the flange. 7, The injection BPEWGB00GH001999

claim3, wherein the neans for restricting novenent
AR G Alnb A%k faRg, danmping el ement. 8. The

I njection device of ctaim3, wherein the danping

elenent is arranged to bias the syringe in a direction
fromthe second end to the first end of the syringe
car ri ke ngection deyige adt slgim devihersiothecmghen & isbigiceig movement
doherdapihg: ed'g;p;- rj.ses biasing nmeans forned

f?%rrﬁ resi mﬁe na errlézglgge}ito. The injection device of
claim9, wherein the biasing neans is .in the form of
AN ar@j of . resilient material, . . . wherein each end '
Of t he'CARECHY dgvicsetedpimgd trherey thedpanping elegrenhisdiranged to bias
(B4 BTn g€ ONY B eV R 1 sebdHR G ik £ & | @
wi th the flange of the Ss?y‘?@neg‘éj.% 1B i i %@@%?b.’%}%e carrier.
device of any .one of clains 7 to 10, wherein the

yringe .carrier includes el atch nechani sm for ) o
9?e| e%eﬁﬁleﬁ(@ ViWFe"#“S?% ST dhe @W@ﬁ@i%t SpmBEses biasing
thdags ERfed Hom Rkilfhematiange has been discharged and .
wherein the danping elenment is |ocated on the del atch

--mechani-sm 12. The inj-ection device of claiml1,

erekn . .del.at.ch chapismis jn.the formof a

e i DSl R D et (1B it Beion i fhe form of an

adr ofresiibgmeaibridin order to di sconnect the drive el ement -

fromthe drive. 13. The injection device of any one of

the prleeanes @daiihe agrispiiched tethgisyeres gerierardias outer convex
-he o Syr.i nge

o T o LA L e B B WHP Bt . 10

An injection device substantially as hereinbefore

1iescr' bed. wi.t h refeance to nfj_as shown in the . ]
tta ﬁgdm&fﬁé% ﬂ%\gge oI any one ot claims 7 to 10, 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

on the delatch mechanism.

12. The injection device of claim 11, wherein the delatch mechanism 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.

13. The 1njection device of any one of the preceding claims, wherein the discharge
nozzle comprises a hypodermic needle and the syringe comprises a removable needle

shield on the needle.

14. An injection device substantially as hereinbefore described with reference to and

as shown in the attached drawings.



