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i nvention VAZHPMEMHE an injection device of the type whiCHORRLS2583
syringe and which extends the syringe, gischarges its contents and
then retracts it automatically. 10 Background of the Invention

| nj ection devi gefecaidh SHAWE #witn\WocRbia3 hdbnoivd r&iP shr iR 1@rATER.  These
devi ces enploy a drive spring and sone form of rel ease nechani smt hat
rel eases the syringe fromthe influence of the drive spring once its
contents are supposed to have been 15 discharged, to allowit to be
retracted by a return spring. Generally, the return spring is

rel ativel y melkf tb¢ ideniiérs restoring force nust be overcone by the
drive spring, even while the drive.spring is doing work on the
various'éonponents of the injection device and the syringe during an

i njection Cyfd ResedlinSerliY rdbiedio/s ijesor QeviceTAR §p2 WARA had)® syringe and
injection device is used with seal ed hypoderm ¢ syringes, which
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typical |y Heigh extprdsitea sysiags. disshasges its corents andben siragty bpgogatioafyot
that covers the hypoderm c needle and maintains the sterility of the
syringe contents. Naturally, it is necessary to nmaintain the
sterility of the syringe contents up to the point of adm nistration,

whi ch fa@ ﬁ@yacggltggﬁlggqmgggigned to be disposable, as nany will
be, 25 a be renoved with the syringe inside
the injection device.

Injection devices are shown in WO 95/35126 and EP-A-Q 516 473. These devices

employ a drive spring and some form of release mechanism that releases the syringe
from the influence of the drive spring once its contents are supposed to have been

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

Generally, the return spring is relatively weak, since its restoring force must be
overcome by the drive spring, even while the drive spring is doing work on the various
components of the injection device and the syringe during an injection cycle. This may
20 give rise to a problem when the injection device is used with sealed hypodermic
syringes, which typically have a hermetically sealed cover, needle shield or "boot" that
covers the hypodermic needle and maintains the sterility of the syringe contents.
Naturally, it is necessary to maintain the sterility of the syringe contents up to the point
of administration, which for devices that are designed to be disposable, as many will be,

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

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

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



Typically, the action required to renove the boot fromthe syringe is
sinmply to pull the boot away fromthe syringe, which reguires a r
in excess %10 BN i s is significantly greater than th &V@E’c%’f"?"ﬁﬁ%
force of the return spring, so the syrigpge will be 30 pulled out of
the i'njection device as the boot is renoved and, when the boot cones
away, it W inlcaflatheRatkrel 908 réths Cs?rmé- rfbﬁe)daﬁxpmtihdr@ﬁ)ebﬁﬁhgé/\ﬁmeIdQn place
handl e the syringe. The shock cou damage it, the needle could be
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in cases where tltere o return s |ng, ere

syringe is ty@hdt.i n place by friction with conponents of the |nject|on
devi ce, %ge problemw Il still arise of relocating the syringe onto

t hose conponents of the injection device designed to act upon it. 5
Mor eover, thiefedvérsthareis @ Preiemiviiih Hh&iﬂgﬂ@ dyfi@o® ydricrll® ngersslakl ¥ direction
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droppi ng the device on a hard surface. This accrdental activation
coul d causedropngipeidayiec ama hayd surfacgt Shigeeridpatahedivaligneauidcayss the syringe
devi ce affl ol % SORLER W RinubifG] Rf 'SP the ddlcS 8UILAREARSS UGeRLdYRs
of the syringe an I ncr |naébertent S puncturing
and/ or i nf egidsxpotBhSoendierof tiof sytlhge andvemrtasothe'rhb of mpécrieniskipwictheng
t he present |nveq1|on is designed to deal with the aforenentioned
probl ens. O TeHOP s ¢ aspect of the present invention, there is
provi ded An |nject|on devi ce conpri si ng:

15 Summary of the Invention

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

problems.

20 In afirst aspect of the present invention, there is provided An injection device
comprising:

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

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

a cap removably located over the exit aperture;

a syringe carrier adapted 1o support the syringe as it is advanced; and

a needle shield over the discharge nozzle,

wherein the needle shield is connected to the cap,

30 wherein the cap comprises a locking component which is adapted to prevent, in
an engaged position when the cap is located on the housing, movement of the syringe
cartier towards the exit aperture relative to the housing as the needle shield is removed

from the discharge nozzle,



a housing adapted to receive a syringe having a discharge nozzle, the
syringe bej ble along a Iongitudinal axis of the housi
bet ween a W&gzr"% 12 p05| tion in which the discharge noz%%GF?ﬁsm"%m
contai ned within the housing and an exté&nded position in 25 which the
di scharge nozzl e extends fromthe housing through an exit aperture; a
cap renovably | oslatred tieveedlt skield)ks moagbletwithin tha calyini alfyeacdiraciier towards

adapted to support the s nge as,it adv and needl e shield
over the i CEREN et et Brte phied (DR e ot rdeconnect od to
the cap, 30wherein the cap conprises a | ocking conponent which is

adapted to prevent, in an engaged position when the cap is |ocated on
t he housi nglp N s\t fhe YFINEM EATEGH GaRBR TRaerlingRrly tmhwdhe {iectign dgvice whilst

aperture %g%% §z{‘ glawgwé?%éﬂ%ﬁ)@&u&hﬁo%\%ﬂ e ‘f‘q'h l@ cdfiUdn Je@m

t he di scharg erein the need IS novea
within the :m@lpreiemseé ftqnnéwardlsﬂzhargcnozﬂp whish thdscap hﬂelne)laqe bapetatmn ef the cap
rel ease th nee eld fromthe discharge no z ,
o ooe TS Sl sl daltfer ShAoRer] SfC e ledil S woinf)®
whi | st 5 t hemosagd.i Bhik mea:hsaha tbtveﬁmtghdo@md bta:p&)l‘etdumEgedl'dB\/lBa/ﬁa’edletsheld is
needl e shield can sti moved .and reli?%ed fron1t e di char

nozzl e whi |'8P¥EIHBICE °f"§ar ROPPAL LTIsFaPBE B BB fherge Eé'b‘ THE @%&b into

prevent sigt hgadeyveN@ie dzalidriiozBRYi ng forward whilst the needl e shield
is being renoved. This neans that the syringe does not beconme danaged

as the needle shield is noved into its forward position, for exanple

by having tggrnesdlis éﬂ)‘ 8l fltat%ﬂfég)nbtﬁg KnjbdBbR dé\chplo%Sv@fh% Tebd1€ shield in its
di scharge nozzle "Preferab he cap’is rotatable on the injection

device to d@V@r®h@UWEENMEE§ @liipperviet s | i near direction towards the
exit aperture. 15 Preferably, the cap conprises a body and the
| ocki ng conponent is a sleeve |ocated within the body and fi xed
rel ativelst oPrefesablyodlye ca'meomarrbseﬂaybddurztnhehe twhipei @epanghiiehkdleces dicaied

adapted to | tllng the%od?%ﬁéj hxedS rela‘teve to the body.

The cap may further comprise a shicld retainer adapted to grip the needle shield.

20 In one embodiment of the present invention, the body of the cap is rotatable relative to
the housing whilst the shield retainer does not rotate relative to the discharge nozzle,
wherein the cap comprises means for converting rotational movement of the cap relative
to the housing into linear movement of the shield retainer away from the exit aperture
along the longitudinal axis.

25

Preferably, the shield retainer is located within the sleeve.

In one embodiment of the present invention, the converting means is provided by a first
thread on the shield retainer and a second thread on the sleeve and the first and second
30 threads engage each other so that rotational movement of the body of the cap results in

linear movement of the shield retainer with respect to the exit aperture.

Preferably, the shield retainer is provided with a shield grip and a shield pull component



20 I'n one enbodi nent of the present invention, the body of the cap is
rotatable relative to the housing whilst the shield retai ner does not
rotate rel MAPEHIH4Phe di scharge nozzl e, wherein the caffFeRIPyYRss3
means for converting rotational novenmeng of the cap relative to the
housing into linear novenent of the shield retainer away fromthe
exit apert ugnath@n tHaSshidghibUdhiein &Xiftst ARaELEDRIVAREYon IHEsHEM ph
retainer is located within the sleeve. In one enbodi nent of the
present i nwempooent. t he converting neans is provided by a first thread
on the shield retainer and a second thread on the sl eeve and the
first and second 30 threads engage each other so that rotational
novenent ofTlehetdliody mbvenivat aap beastztibs about | tha Bagitwdvat prizt Peferible the
shield rstainer with neﬁpgct to the exit afe%tULe.. 4hconqected t0
the shi ePd BIYFCRSEPRICIPCERES FIFOPATAYETER: Mt YT IBIP ORI Ehndh d
pul | conponent. The rotational novenent may be rotation about the
| ongi tudinal axis. Preferably, the 5 novepent is anti-clockw se
rotational MbPEREFRUSWHISHSIGIVERAYgCmRsise dpfist ahiimeny supface adopted to abut a
Advant ageouglind ddEnc S6MEeBY the QRAdeSGrfer| Whed! the RYS TBREaSH LLACHe exit
adopted to abut a second abutnent “surface on the syringe carrier when
the cap is dpedureclicisheprevénging uiavempetraf theesyringreseethy apmgvkntongigudinal axis
novenenqoono&g%§ﬁ%Q&Hgﬁmﬁg-r|er al ong the | ongitudinal axis 10
towards the exit aperture. In a second aspect of the present
invention, the syringe may be noveabl e along a | ongitudinal axis of
t he housinq bet ween a r?tf cted g?siti n ig whi.ch t he dischagge
n a second aspect of the preséni invention, the syringe may be moveable along a
longitudinal axis of the housing between a retracted position in which the discharge
nozzle is contained within the housing and an extended position in which the discharge
15 nozzle extends from the housing through an exit aperture, the cap gnipping a needle
shield of the syringe, the method comprising:
rotating the cap about the longitudinal axis such that the needle shield is moved
along the longitudinal axis out of the exit aperture, thereby releasing it from the
discharge nozzle whilst a locking component in the cap prevents movement of the
20 syringe along the longitudinal axis; and
when the needle shield has been released from the discharge nozzle, moving the
cap along the longitudinal axis to expose the exit aperture and release the locking

component so that the discharge nozzle can be moved to its extended position.

25

Brief Description of the Drawings

The invention will now be described by way of example with reference to the
accompanying drawings, in which:
30

Fig. 1a is a right-side view of the injection device according to the present invention;

Fig. 1b is a perspective view of the injection device of Fig. 1 with its cap removed;



nozzle is contained within the housing and an extended position in
whi ch the di scharge 15 nozzle extends fromthe housing through an
exit apertﬁ@é@m¥%g“&ap gripping a needl e shield of the RGYERYE3N02FE
met hod conpri si ng: rotating the gap about the | ongitudinal
axi s such that the needle shield is novéd al ong the |ongitudinal axis
out of the exit aperture, thereby releasing it fromthe di scharge
nozzl e whilst a | ocking conponent in the cap prevents novenent of the
20 syringe BEikongs kperspetige viveion te cay bSthe afjéttion device o 1§ he needl e
shield has been released fromthe di scharge nozzle, noving the cap
along the longitudinal axis to expose the exit aperture and rel ease
the | ocki ngpig 0RO BEAL, 1&&&&#&3&5@@@6\@lomgaﬁjgamﬁ%%h@omg ipe noved to
its extended position rief Description of the Draw ngs The
inventiod will now be described by way of exanple with reference to

t he acco n ' E i

of the |2F2§¥|onm% 3%%5%§8§8P in ég em@%%°%@ %%ﬁ?‘?ﬁ@ﬁ' %@%1&#&% YF%W
lc is a pergpective view of the cap of the injection device of Flg

1, Fig. 2a is an exploded right-side view of the injection device of
Fig. 1, 5 Fig. 2b is a right-side view of the assenbl ed conponents of
the injectipp. HeiiaGRrspbetive Fiewlof a multi-component drive used in the injection device of

10 Fig. 1; and

Figs. 3a and 3b are cross-sectional views of the injection device of Fig. 1.

15 Detailed Description of the Drawings

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

20  will be described in greater detail below.

Fig. 1b is a perspective view of the injection device 110 according to the present
invention with the cap (not shown) removed from its end. The end of the housing 112
has an exit aperture 128, from which the end of a sleeve 119 can be seen to emerge.

25
Fig. 1c is a perspective view of the cap 111 of the injection device 110 according to the
present invention. The cap 111 has a central boss 121 that fits within the sleeve 119

when the cap 111 is installed on the housing 112.

30 Fig. 2a is an exploded right-side view of the components of the injection device 110
according to the present invention and Fig. 2b is a right-side view of the assembled
components of the injection device 110 according to the present invention without the

housing 112 orcap 111.



Fig. 2c is a perspective view of a nulti-conmponent drive used in the

injection device of 10 Fig. 1; and Figs. 3a and 3b ar 3
cross- sect FOAP P ¥hs of the |nject|on device of Fig. I?Cqﬁpﬁﬂﬁ%?ﬁéd

Description of the Drawings Fig. la is @ right-side view of an

i njection device 110 according to the present invention. The
injection device 110 has a housing 112, a cap IIl which is renovable
froma proximl end 167 of the housing 112 and a trigger button 102.
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al so be use he 1 njection-d e of the pres I'nvention.
the injection device 110 which extends centrally along the Ien;,th of the injection device

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

20
Contained within the housing at its distal end 168 is an actuator, which here takes the
form of a compression drive spring 130. Drive from the drive spring 130 is transmitted
via a multi-component drive 129 to the syringe 114 to advance it from its retracted
position to its extended position and discharge its contents through the needle 118. The

25 drive 129 accomplishes this task by acting directly on the drug and the syringe 114.
Hydrostatic forces acting through the drug and, to a lesser extent, static friction between
the bung 122 and the syringe body 116 imtially ensure that they advance together, until
the return spring 126 bottoms out on the syringe carrier 127 or meets some other
obstruction (not shown) that retards its motion.

30
Fig. 2¢ is an exploded perspective view of the multi-component drive 129. The multi-
component drive 129 between the drive spring 130 and the syringe 114 consists of three

principal components. A drive sleeve 131 takes drive from the drive spring 130 and



As illustrated, the injection device 110 includes a return spring 126

t hat bi ases the sgrlnge 114 from an extended position in which the
needl e 118V&AEWHEProm the aperture 15 128 in a case nUsECRA9B08783

the housing 112 to a retracted p03|t|on7|n whi ch the needle 118 is
contdined within the housing 112. The return spring 126 acts on the
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Contained within the housing at its distal end 168 is an actuator,
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Fig. 2c10s an expl oded perspective view of the multi-conmponent drive
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reservoir V!uEfQ(I:enl 0\,2\@'15 dec%uglgd Ioglgth]; ldlfyvg sli:gvecl%l,t %Ierrt]egyg allowing the drive sleeve
20 131 to move relative to the housing 112 towards the exit aperture 128 under the

influence of the drive spring 130.

The sliding sleeve 119 is moveable from its extended position (as shown in Fig. 1b)
where it protrudes out of the exit aperture 128 into a retracted position in the case nose
25 112a of the housing 112. The sliding sleeve 119 is connected to a trigger button lock
element 150 which has resilient arms 151 which bias the sliding sleeve 119 into its
extended position in which its end protrudes from the end of the case nose 112a. Thus,
application of pressure to the end of the sliding sleeve 119, for example by pressing the
end of the sliding sleeve 119 against tissue, causes it to move into its retracted position
30 into the housing 112; release of the pressure causes the sliding sleeve 119 to move into
its extended position under bias from the resilient arms 151 acting against a side wall of
the housing 112. The trigger button lock element 150 has a trigger button lock

protrusion 152 which contacts with the end of a trigger button protrusion 102d on the



10 The trigger button 102 is provided on the side of the housing 112
whi ch, when in an engaged position with a proxinmal end 145 of the
drive sl eeV®HAPP4YRyes to retain the drive spring 130PGTHGEZ008/002583
conpressed state by contact between Iocéq ng surface 102b and the
drive sl eeve 131 when the trigger button 102 is in an unactuated
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contact §.w 1t3la).t he end of a trigger button protrusion 102d on the

When the sliding sleeve 119 has been moved into a p;)sition in which it is retracted into
the housing 112 (i.e. into its unlocked position) and the trigger bution 102 has been
rotated into its deactivated position, the operation of the device 110 is then as follows.

20
Initially, the drive spring 130 moves the drive sleeve 131, the drive sleeve 131 moves the
first drive element 132 and the first drive element 132 moves the second drive element
134, in each case by acting through flexible latch arms 132a, 134a, 134b. The second
drive element 134 moves and, by virtue of static friction and hydrostatic forces acting

25 through the drug (not shown), moves the syringe body 116 and syringe carrier 127
against the action of the return spring 126. The return spring 126 compresses and the
hypodermic needle 118 emerges from the exit aperture 128 of the housing 112. This
confinues unti] 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

30 the second drive element 134 and the syringe body 116 and the hydrostatic forces acting
through the drug (not shown) 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 (not shown) begins to be



8 trigger button 102 when the sliding sleeve is in its extended
position. The trigger button protrusion 102 extends in a direction
whi ch is gBi®e881944Paral l el to the longitudinal axis 108 HEBIORY002583
injection device 110. The trigger buttog | ock protrusion 152 extends
in a direction which is generally perpendicular to the |ongitudinal

axis 105 to ds 5 trigger. b rotruysiqn 102 ri
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when the s|3eiloyvedsre sWldicierygtopgtain, BEre gy SRIMBE2S IPHE ORressiestilr 2 Wsg

into its rejyhasdsih Reglelll §dmaihdkxtdpi&d. Posi tion, the trigger button
102 can be noved into its deactivated position by 10 rotating the

trigger Button 102 about the pivot 102a in the direction of the

pressure apf?%f%u%q}lé %cﬁ drgfﬁgfe%ﬁén? 1 %gcﬁgﬁh% gl%d: of i{s?&%el \;.'ﬁ'l’ﬁn ttl{ei sﬂgﬁéet bé)dy

button | ock enen the s I'ng sleeve act toget
| ock the trilggsy bdfotettber cdrbchts of the syrdgeihaat £y posharged; te fexible katch arms

oreventi g TRar PRSP Dorardec PR as FEENE ot a 18 dsairmetca 197

bi as hof L hepredagr @65 Rekhdicivd®r sliemgl 375 whidll)is fidien tidedsifildi gtingd @ake

119 has been _npved into a position i ich it is ret t.ed i,nt.o the

noust ng W10l The conmiston Itk oait S ol Hhel PRiBGEES Bar OF

102 has beefstihah®n inFR. Dt o d@aation al WHcP AR fldxle lddieartiganad,iionb ab

the device 110 is then as follows. 20 Inltlall%,ﬂ_the drive spring 130
Il

moves the denges cerrdethe frsdriverrdenennt §&2 41 theseeond drikpglegentiieds fifed by the
drive el en%nlel]%isu?f_g&stohet\l# éJn§t‘i’icﬁ6d VEr. _@n%mhaﬁgg)sﬁﬂg@i&t hee a@ﬁlﬁlﬂq 32

drive el enent I'n each case by acti ng through flexible latch arns
132a, 134a,act3tblongir@ngbe eredndidiivecelehentdnt. alRwinmihe dirg deiyve plpment t33do

of statilcS f&&&Jgéfégvfﬁgh(;;%e?gl?ds&@eiegrlgeﬁgjq,gnacti ng 25 through the drug

(not shown), no I nge body d syringe carrier 127
agai nst the action of the return spring 126. The return spring 126

conpresses and t aderm c. needl e, 118. energes fr the .exit
aperture 1 QCS?SCBE%H%EU% Jyidyis 50 "Fdswgzlg'ﬁ‘tal rﬁﬁesmﬁ{]rio?%ﬂ% “2 d?é?egrbﬁlwecn
spring 126 thetitdofxhe st dfivd elemeniridngad the dlind hére e fisths oemendtifier element

]9 P;SE:{ iug;i 821[3\(,4\23% \§o Sr\lllmg )of tt}?eazt-esgr(vact)i?r\&ﬁ uiantds to etcireggé asB&%af'ijrgtedrtwréeelgr%gntti19;2
20 moves relative to the second drive element 134 when the former is acted upon by the
drive spring 130. As the reservoir collapses, damping fluid is forced through the vent
144 into the collection chamber 141. Thus, once the flexible latch arms 134a, 134b have
been released, the force exerted by the drive spring 130 does work on the damping fluid,
causing it to flow though the constriction formed by the vent 144, and also acts
25 hydrostatically through the fluid and through friction between the first and second drive
elements 132, 134, thence via the second drive element 134. Losses associated with the
flow of the damping fluid do not attenuate the force acting on the body of the syringe to
a great extent. Thus, the return spring 126 remains compressed and the hypodermic
needle remains extended.
30
After a time, the second drive element 134 completes its travel within the syringe body

116 and can go no further. At this point, the contents of the syringe 114 are completely

discharged and the force exerled by the drive spring 130 acts to retain the second drive



30 the second drive element 134 and the syringe body 116 and the
hydrostatic forces acting through the drug (not shown) to be

admi ni st er 8@ 2PIKIP sufficient to resist the full dri RCHeBPEs002583
devel oped by the drive spring 130, at this point the second drive
el emrent 134 begins to nmove within the syringe body 116 and the drug

(not shomn) i s¢ha m, C fr| n b t
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however, sufficient to retain the return spring 126 in its conpressed

state, so the hypoderm c needle 118 renmains extended. 5 Before the
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syringe bo 116, so before the contents of the syringe have
di schar géd, slaehre 18] with thedfirbtadrivh element 1324gachiepather qonkiggpnt(pet SﬂTPWBl walma

second dri V Leaen ;l”%g.?ons%nctl ﬁaﬁq&eg Hfe lﬁé {4 cm%ping“’i)’ %api,l[flﬁglldg?%npﬂlea

| at ch actua oroe’ghé iXxed to t e syringe
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first dri V%a?b&ﬁeﬂk dkR32 ste@vd D aﬁmado@get va thd eredtivd 3dmead 112 abywinhe
bevel | ed surfaces on the constriction 137. %gce t hi s happens, %g
first drifehendpainve rdotivecsash qher oHghis RoNt HlecolEEOhE Szﬁﬁ"ia?e‘ 1413 rlgpsed.
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second drive elenment 134. Because the danping fluid is contained

wi thin a rebesyoige 1{hand Seowh) fomefachrgiorhibe weaime (il be Hig refpm faecedfons the
drive el eﬁeﬂa&n}ﬁﬁ %tmsg% gﬁ rgwrm 1é60v Rerd D6 @ngaﬁac%'p\saueh SHP e

134, the volune o he res tend to decrease as the first
drive eIenenmcmﬁﬁwzmxnumewemelatlve to the second drive elenent 134
when the former is acted upon by the drive spring 130. As the
reservoir collapses, danping fluid is forced through the vent 144
into the coAlle]ak tahes plhanbfeouist lonlfbue thonge! thes bhexiembeed o hheamdsof

134a, 134b e bee ea the.force b drlve

130 toos e VartiD 20 ThEFREShhe, Aineg it el S hod 1 40 TRt BRE' 4
constri cti off thoédpad 1 Byat Fikewvitemthe bikdve Rdel&dn&De apt1s | 2anhithdestiad hdlﬁinlgy
through the fluid and through fric |Qﬂabetm§ﬁ% t he flrst nd..second

drive el erre]n]t%cofﬁi"sesl%&eta‘f‘?fe graeny; | o Be bapselrgnt Thesiptainer
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the force acting on the body of the syringe to a great extent. Thus,

the return ansFpREg 2&26 hesg resilizst pIOHBY 0sPa2 4p@Te AR R G i inseRekepte the
remains ext ﬁ&ﬁﬁg ‘112 over a needle shield or rubber boot 123. The protrusions 125a then grip the
boot 123 tightly so that the ends of the protrusions are slightly embedded in the boot 123
which might be made from rubber. This means that, as the cap 111 is pulled off the

25 housing 112, the boot 123 is pulled away from the syringe 114 with the cap 111.

Figs. 3a and 3b show a locking mechanism 170 for the syringe carrier 127 included in

the injection device 110.

30 The locking mechanism 170 comprises a locking component 171 which is an abutment
surface 171a on the end of the central boss 121 (or sleeve) which is adapted to contact a
second abutment surface 171b located the end of the syringe carrier 128 to prevent the

syringe carrier 127 moving towards the proximal end 167 of the injection device 110, i.e.



30 After a tinme, the second drive elenment 134 conpletes its travel
within the sq/rin@ body 116 and can go no further. At this |nt
contents of"3H¥’ gW'nge 114 are conpl etely discharged fd’¢ ‘B’P?,sé
exerted by the drive spring 130 acts to“ret ain the second drive WO
2009/ 019440PCT/ GB2008/ 002583 10 elenent '134 in its term nal position

and to contlnuetocuseth to,fl.ow.th h.the v

T4, a1 | ow HEPERH Fapee 28 PR Cop b opte il RS PR uor B i
Before the 5@&@{@\4Qgr of fluid is exhausted, the flexible latch arns
132a linking the drive 5 sleeve 131 with the first drive el ement 132
reach anot her constrl ctl on (not shown) within the housing 112. This

constricti Ol fA¥E 2a I?SXCI,IQABS pBﬁEleh Iﬁé melaq‘g@mbmﬁ Q%&Jegﬂb thifhin the

position shown to 03| 1on at which they | onger couple the drive
sl eeve 131 tap ltihen aihn@ar diteétion aédngm!tonmazl,maémedlObwﬂeﬁ@hltwe&mpﬁﬁ'@és
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rel eased, because. the forces devel o by the drive spring 130 are no
| onger bei nkPSHIOR §%F??%ﬂgpﬁeﬁﬁépgyfgﬁ%% 114, and the only force
acting on the syringe will be the return force fromthe return spring
126. Thus, the syringe 114 is now returned to its retracted P05|t|on

and t he §0nj Bearshesid esjaine 128 s prayided avithasshigli efipi 148 aak ashisided! cogpponent

course, onl y79qRafectddfo aRRhld o3 8706L Mrdt 8OBNARkhd P & Beoveld oqafouksm of
housing 112. The end of the syringe is sealed with a boot 123. The

central bostbe shigldgfulltdempergnt 179 whivhtengages Withtahfiepondreresy hesad 111@%1’@?‘
the cap 111 xme'irﬁﬁite%lfk&ﬁira%sg he, housing 112 conprises a retainer

el ement 125° ixed 1nto the boss 121. The retainer 20 el enent
125 conprises resilient protrusions 125a which are directed away from

the exit rture, 128. . Thes SI|I rot rusi o e
cap 111 Y5 DA Puliohp5 FRE kB 187 1ed B Bt R g Bl AR
rubber boot 11824 tHmetationd! muisiemiast cilf‘z&acdphem rgamq@ tb hiee Homsing 1273 ist dogindried

so that the ends of the tru S are edded in t oot
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3a and 3b show a | qck
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devi ce LAP. the central boss 121 and on the shicld retainer 125. Since the abutment surface 171a is in
contact with the second abutment surface 171b, the syringe carrier 128 is prevented from

moving towards the proximal end 167 of the injection device 110, so the needle shield

123 is pulled away from the discharge nozzle 118 through the exit aperture 128. into the

central boss 121. Thus, afier rotation, when the cap 111 is finally removed by a user of

25 the injection device 110 by pulling it away from the housing 112, the needle shield 123

and discharge nozzle 118 are not engaged with each other and the cap becomes

completely detached from the injection device 110 without pulling the syringe carmer

128 forward.

30 Thus, the cap 111 prevents movement of the syringe carrier 127 towards the exit
aperture relative to the housing 112 when the cap 111 is located on the housing 112, but
still permits the needle shield 123 to be removed from the discharge nozzle 118 by

rotation of the cap 111. Thus, the syringe carrier 128 cannot move linearly when the cap



30 The | ocki ng nmechani sm 170 conprises a | ocking conponent 171 which
is an abutpent surface 17la on the end of the central boss 121 (or

sl eeve) whi@MOEHApted to contact a second abutment sUr¥ERzE03(#A3353

|l ocated the end of the syringe carrier 1428 to prevent the syringe
carrier 127 noving towards the proxi mal end 167 of the injection
device 110,k < / 4 / : exi t
apert ure 124 BRI R R R By s R aR 1T Y e
exit aperture 128. Wth the cap 111 in its cl osed position, the

shield retaine 25 is noveable wihin the 5 cap,.111 in a.linear.
di'recti on b el Bndrrdashiald 1ad Iotabs Syt PR R doBgh 1 18 ier i o
128 to rel qagfod bEtheessll 1. Fiy. sbdhdWsihemesdlé ideldi 196 havige baazelcaseli iffom
This is achieved by rotation of the c%p 111 about the | ongitudinal

axi s 1055wihe dischargs neggle 1 18 duringpotation qidheqapddd position (i. e.

covering the exit aperture 128). 10 The shield retainer 125 is
provided with a shield grip 178 and a shield pull conponent 179
connect ed tlb withefshimst degmderstodd tha the prasens dpesptipn heg deenygespbed above
provi ded on_ out si de of. t i . L&h:

with a secdarllJrl1l g é”\%ﬁtoﬁfe’éangpl?l%ﬂﬁgggﬁégé%g%ﬁggﬁg%rﬁégﬁgﬂgwggﬁ??%ﬁg&
121. 15 Durthexpveéroivat i on, the shield retainer 125 does not rotate
relative to the discharge nozzle 118 and the rotational novenent of
the cap 111 relative to the housing 112 is converted into |inear
novenent of the shield retainer 125 away fromthe exit aperture 128
al ong the longitudinal axis 105 by the screw threads 172, 173. This
conversion of rotational notion to linear notion is achi eved through
engagenent of screw threads 172, 173 on 20 the central boss 121 and
on the shield retainer 125. Since the abutment surface 17l1a is in
contact with the second abutnent surface 171b, the syringe carrier
128 is prevented from noving towards the proxi mal end 167 of the

i njection device 110, so the needle shield 123 is pulled away from

t he di scharge nozzle 118 through the exit aperture 128. into the
central boss 121. Thus, after rotation, when the cap 111 is finally
renoved by a user of 25 the injection device 110 by pulling it away
fromthe housing 112, the needle shield 123 and di scharge nozzle 118
are not engaged with each other and the cap becones conpletely
detached fromthe injection device 110 wthout pulling the syringe
carrier 128 forward. 30 Thus, the cap 111 prevents novenent of the
syringe carrier 127 towards the exit aperture relative to the housing
112 when the cap 111 is |located on the housing 112, but still permts
the needl e shield 123 to be renoved fromthe discharge nozzle 118 by
rotation of the cap 111. Thus, the syringe carrier 128 cannot nove
linearly when the cap WO 20091019440PCT/ GB2008/ 002583 12 ill is in
pl ace and the needl e shield 123 is being renoved by rotation of the
cap 111. :



Fig. 3a shows the needle shield 123 | ocated over the discharge nozzle

118 prior to rotation of the cap Ill. Fig. 3b shows the needle
shield 123 having becn released from5 the discharge nozzle 118
during rotation of the cap Ill. It wi | 113f course be understood that

the present invention has been described above purely by way of
exanpl e ardla#8sli fi cations of detail can be made within the scope of
the invention. 13 Cains 1. An injection device conprising: a housing
adapted to receive a syringe having a discharge nozzle, the syringe 5
bei ng novahl e ahnigeaichalegict uotinpasingxi s of the housi ng between a
retracted position in ich the discharge nozzle is contﬁjnﬁd W thin
the housi ng andh RPSERASRRIES IHIGSFIVE BAYERECHEV S & HEhATasREFiGhm 8y Hee

ext ends <f riQe i : £ d ; :
5 15%%% xﬁ%véi%‘?lbg% g?@%@ﬁaﬁﬁx@& the ﬁg&ﬁs@%&we& &é&a&‘é&fggﬁ%xy in

| ocat ed over e exl f1nge carrier apte
t 0 suppor twhikk theydisohgezcawzzle i eonédinvaingititn tlanlibutiig and edlertestiedgpaditionen

t he di scharge nozzle, wherein the needle shield is connected to the
cap, o P e e Splsr T BER S BRI B BHE N | <
adapted to prevegd, remBvally RRIREVPBE kkit @ferhg@n the cap is located on
t he housi ng, novenent of ¥he syringe carrier towards the exit

aperture rel atiasyringe carsichadaptadgo sepnomcthe syttigs ashiiiehdvansed; @éndved 15

fromt di scharge .nozz . wherein the needle shield is

rmveablqg) wi t hi nf I?ﬁ?g{%csébellfﬂv'% the %léé%{’)’r%ﬁrfoééltei on towards the exit

aperture to relgpgeinthendtdRdheels ¥ @hdediéthdigapdi schar ge nozzl e by

rotation of the cap whilst the cap is | ocated on the housi n(gm 20
13

2. The i nj ect i onwkrsgindBe 67 eqrapses 2 lapleng comporent ahichsis adepiediks pregent, in
Ejrselctnji gﬁtz{ng%légg%d ﬁtﬁséﬁéél)(%&g E%erfagﬁgqgéa?eds&& ﬁie%du@irfg} froVERER of the syringe
carrier towards the exit aperture relative to the housing as the needle shield is removed

15 from the discharge nozzle,
wherein the needle shield is moveable within the cap in a linear direction towards
the exit aperture to release the needle shield from the discharge nozzle by rotation of the

cap whilst the cap is located on the housing.

20 2. The injection device of claim 1, wherein the cap is rotatable on the injection

device to move the needle shield in its linear direction towards the exit aperture.

3. An injection device according to claim 1 or claim 2, wherein the cap comprises a
body and the locking component is a sleeve located within the body and fixed relative to

25 the body.

4. The injection device of claim 3, wherein the cap further comprises a shield

retainer adapted to grip the needle shield.

30 5. An injection device according to claim 4, wherein the body of the cap is rotatable
relative to the housing whilst the needle shield does not rotate relative to the discharge
nozzle, wherein the cap comprises means for converting rotational movement of the cap

relative to the housing into linear movement of the needle shield away from the exit



3. An injection device according to claim1 or claim2, wherein the
cap conprises a body and the | ocking conponent is a sleeve |ocated
within the body and fixed relative to 25 the body. 4. The injection
devi ce of claim3, wherein the cap furtlfer conprises a shield

retainer adapted to grip the needle shield. 30 5. An injection device
accor di ng ansrieresglengthe Jeitafinak #%¢s.body of the cap is rotatable
relative to the housing whilst the needle shield does not rotate
relative to the discharge nozzle, wherein the cap conprises neans for
converti ngé.r ot ahh afjattiorbyeigE@iccofdind® caipn 5eivatieitethieGhidid® rdisived RJocated
into |inear novenent of the needle shield away fromthe exit 14
aperture aVBhg tht@e$¥sngitudinal axis. 6. An injection device

accor di to claimb5, wherein the shield retainer is |ocated within
the sleeve. 5 7. An injection device according to claim5 or claim
6, wherei n7.t he AonugerfiomdevieanscardingriovilaedShy daiin 16s twhehsie alle oonvtehing
shield retai ner, and . cond thread on the sl eeye ang the fjrst and
second t hr'8&Y¥ lér%%ge‘igﬁﬁ gﬁshg}fe OIQE'?ﬂ QP a{FiaB?FélanSr&v%?fi ﬂHPaqa fie the
body of thg.&8Rnd %ﬁé-’ﬂilrsﬁaﬂdjsekbﬁlﬁ%eaﬂp¥§§%@tea8{ oth&€otRAGL BRI FhERment of
with respect to the 10 exit aperture. . An 1 njection device

accor di ng the boflmiohtlie, caphresudis nn finearghiredment of thiershield sctpnenviville despidttio she
shield %ri%.and a shield pull conponent connected to the shield grip,
wher ei ot W&¥4PEEPS hr ead is provided on the shield pull conponent. 15

9. An injection device according to any one of clains 5 to 8, wherein

the rotational novenment is rotation about the longitudinal axis.
8. An injection device according to claim 7, wherein the shield retainer is provided

with a shield grip and a shield pull component connected to the shield grip, wherein the
first thread is provided on the shield pull component.

15
0. An injection device according to any one of claims 5 to 8, wherein the rotational

movement is rotation about the longitudinal axis.

10.  An injection device according to any one of the preceding claims, wherein the
20 sleeve comprises a first abutment surface adapted to abut a second abutment surface on
the syringe carrier when the cap is located over the exit aperture, thereby preventing

movement of the syringe carrier along the longitudinal axis towards the exit aperture.

11. A method of removing a cap from an injection device having a housing and a

25 syringe located in the housing, the syringe moveable along a longitudinal axis of the
housing 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, the cap gripping a needle shield of the syringe, the
method comprising:

30 rotating the cap about the longitudinal axis such that the needle shield is moved
along the longitudinal axis out of the exit aperture, thereby releasing it from the
discharge nozzle whilst a locking component in the cap prevents movement of the

syringe along the longitudinal axis; and



10. An injection device according to any one of the preceding clains,
wherein the 20 sl eeve conprises a first abutnent surface adapted to
abut a second abutnent surface on the syringe carrier when the cap is
| ocated over the exit aperture, therebyldreventing novenent of the
syringe carrier along the | i tudinal axis towards the exit

on
aperture. 11. whenthhogede slieladas hepnacleagpdriramtlerdischpemosriedayiog the
havi ng a hqusi . 2 VAll! I ed-in the hausing,..the, syringe
moveabl e al r?lglgg]]% tﬁ(gﬂoél%{tﬁgfl%aﬁxmggi%}s(p%%%]%‘#ejx%%&g?rnega erslﬁ%%ﬁh%grc lén act ed
posi tion idonyftineft sohBatdhsdibeiage mezielcen bs newsd & ek tded ipdsitibe
housi ng and an extended position in which the di scharge nozzle
extends fromthe housing through an exit aperture, the cap gripping a
needl e shield of the syringe, the nethod conprising: 30rotating the
cap about the longitudinal axis such that the needle shield is noved
along the longitudinal axis out of the exit aperture, thereby
releasing it fromthe discharge nozzle whilst a | ocking conponent in
the cap prevents novenent of the syringe along the |ongitudinal axis;
and 15 when the needl e shield has been rel eased fromthe
di scharge nozzle, noving the cap along the |longitudinal axis to
expose the exit aperture and rel ease the | ocking conponent so that
t he di scharge nozzle can be noved to its extended position.



