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I NJECTI ON DEVI CE FI ELD OF | NVENTI ON The present
invention relates to an injection device of the type

WO b@bs/118eei ves a syringe, extends it and di scheeTes2006602128

contents. Devices of this general description are
shown in WO 95/35126 and EP-A-O 516 473 and general ly
conprise a syringe in a housih]g Wth a drive spring

that can be rel eased actuation of a trigger.
Depression of the tngﬁﬁgEQEUQ%@DEﬁgcgrlve spring to

beconme operative. BACKGROUND OF | NVENTI ON The first
automatic action of current injection devices is to
FIELDeOE INVENGEONor war d and push a needl e of the
syringe into the patient. This is achieved by applying
a force to either the syringe body ("direct drive") or

Th8 %ré%ﬁf ﬁﬁ)@nﬂ%rﬁi&ﬁei tP b tifjectit ¥8vide oPkifd §pedhatvRcéifesPa syringe,
Si ITp er ap(f)roac to eng| neer as one nechani sm can be
rqt

exisads itandrdischargie its codicatsoubedines @ih@ms extpeea] deseription are shown in

V&@ @;@?ﬁg ﬂtEltiﬁ 5()”516‘ g I_gm@ne?al y Slilsﬁ gep ﬁ%ﬁf ! 19 %ehs%smg with a

asrm

deix® sprirgcthbedaare &ﬁ%eﬁ&@cﬁcﬁdﬁaﬁ of %&ﬁ@gﬁ Depresibi Sﬂthe trigger causes
de in a patient's skin. The systemrelies on the

weépﬂ&&%b%gnmppraaéﬁth before a significant
quantlty of fluid can be expelled. The rate of fluid
delivery is limted by the force available, the
viscosity of the fluid and the restriction of the

needl e. Thij s sonet i nes been described as
&%ﬁ&@@gw%gglwéﬁilgﬁr efore an aimof the present
invention to provide an injection device utilising a
pi ston drive approach whi ch does not expel any fluid

TREfiRk GuiBnAf& Q&tﬁ)nwéuﬁﬁﬁ“ﬁb@&mﬁ def ‘Hé§ i €5ldihPt §yrinBe forward and push a
patient's skin. As ever, the sinplest and cheapest way

neddleaofitheviynigee fte the psmghtTh&NmRMéveaF by HplyingEATooN to either the

PR SO BB PPl P AR s smpe
approach to engineer as one mechanism can be used to drive the needle out and then expel the
contents of the syringe. However, this approach does carry a risk that a small quantity of the
fluid may be expelled before the needle has reached a required depth in a patient's skin. The
system relies on the needle reaching full depth before a significant quantity of fluid can be
expelled. The rate of fluid delivery is limited by the force available, the viscosity of the fluid
and the restriction of the needle. This property has sometimes been described as hydraulic
lock.

It is therefore an aim of the present invention to provide an injection device utilising a piston
drive approach which does not expel any fluid before a needle has reached a required depth in

a patient's skin. As ever, the simplest and cheapest way of achieving this is sought.



device, conprising: a housing adapted to receive a
syringe having a discharge nozzle; and a drive

w@eeoangsdl on actuati on to advance the syringe PEDGB2a005/002128
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retracted position to an extended position through an
opening in the housing and discharge the contents of
the syringe, characterised by @1ocking mechani sm

i ' ith the syringe when the
é@pﬁﬁﬁgg?gﬁﬁiFﬁ$ﬁY§F§M§§ﬁ%nded position and which is
di sengaged fromthe drive and engages the syringe wth

t he housing when the syringe is in its extended L
IBodswiod #lest%e@goerraatacm@l@géﬁ ftheppresdns intientien, rthératis providsd an injection

| . t th ' i s adyanced )
e I, SER L
addvenivangst onfactingiohoisadvanceltiad kyrindeOfrbhe a Siéfrhét8® poSition to an

revented whep the syringe is in its extended position
ded pogigap éﬂwg'araeym i therhausing. andedicehargthdhre eamgents of the

e Ak S, OB O Pl e o
Wgelt the sgyngdengpoti in ityexeadéd posiiidrsandewhiah iedisérpapédsfrom the drive and

FERSTIBE R U e BROSIAG el Tucrie 5 il eriga positon such that
b Eeiht @€ the iR RAAIVBAS the sy Pl pr&vehRE @H&?tﬂ%%yﬁgﬁe is advanced

that it cannot be forced back into the housing by an -

feom éfp mefractedrnosition tp ity extendechpesitiorearvlanayending of dregedsing relative to
I I t.he contact. force between a patient and

bR ey R et B Bt 1 ¥ R eGRlion®iha & Contents are

Heingedistioiigedan Hefges GiliedNthd edtivelisalesidddioN thet ?{rﬁ%@,l tRe loontents of the

wherein an inner surface of the housing defines at ]

SYHAgT a8 Rotrgected dhrougle g discharge aogde andthersytisgs ée miayad from its

' it q, fi iLnte [ efr. .and .
.08 S0 AT s i
agil atvebetentsermbeihg dschdrged, tthe sypageris latkedrat e haasing b that it cannot

Y N T e—
9 &Qagipk by el cBRMENGrTRRRISTD ARAPL SRSy 8tin! €8St one

movabl e |'ocki ng menber positioned between the inner

surface and the drive, such that the | ocking nmenber is
In one embodiment of the present invention, an injection device according to claim 1,
wherein an inner surface of the housing defines at least a first cross-section and a second
cross-section of the housing with a first internal diameter and a second internal diameter
respectively, the first diameter being less than the second diameter and the second cross-
section located adjacent the opening; wherein the drive comprises a first detent; and
wherein the locking mechanism comprises at least one movable locking member
positioned between the inner surface and the drive, such that the locking member is
engaged in the first detent when positioned between the inner surface and drive in the first
cross-section and is disengaged from the first detent when positioned in the second cross-

section. This arrangement provides a simple locking mechanism which is simple to

manufacture.

Preferably, the first detent is a channel in an outer surface of the drive. If the drive is

cylindrical, the channel may extend around the circumference of the drive.



engaged in the first detent when positioned between
the inner surface and drive in the first cross-section

wa@easisssdi sengaged fromthe first detent when PCT/GB2005/002128
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positioned in the second crosssection. This
arrangenent provides a sinple |ocking nechani sm which
is sinple to manufacture. Preferably, the first detent
is a channel in an outer surface of the drive. If the
drive is cylindrical, the channel may extend around

f’lté?er egﬂc&ﬂéﬁ?%&f%ﬁ i Ehet ﬂ%t grrosél § cﬁoﬁf tﬁf; ?(R‘!k%lﬂ&lﬁlelﬁl%er acts on a flange of

oca Cr s S8E
thetsyriape doddtahge anferidnef shy sngere opisie thé d@cfcbh&@é ®fzzle. Thus, a
t he syripge, opposite the discharge nozzle. Thus, a
me@mlﬁagwang%m R utitised i ghajnjechiowdeNie-t he i n jection

devi ce. Advantageously, the injection device conprises

a support nenber arranged to constrain the | ocking
Aévdm@gea@ﬂi’ﬂhb injeetidd dengee obmptises sy suppget. mdthber ﬁmkigag to constrain

ARl Ot ARG porer L SR 86, s on e

su% slrﬂtrﬁe%berwmﬁu@;msommgé a sl eeve surrounding
e drive. Preferably, the sl eeve conprises an outer

surface and an inner surface and an opening bet ween

f d
L TR T N R T—

o Slritve OrPeefe@bby Nhe tloevelediiprisdy lahNGitdrBhos bt 8 idif®® surface and an
first cross-section and second cross-section are

eamer b sensipianer wfapg apd Y epter purface dimersionsdte suport the locking
mEGPed ;e!%@e l:ﬁ?%fsil? fosﬁlgﬁedsgr @1 tdEi@'efl % manufacture.
ng

surface I'nes t t|on at
mechanismis dlsengaged fromthe plunger as the drive

d{ancesthes ge fromthe retracte po&“on&g@
T BBk Eoomratr BB Srondr eSS ohaye Bl Ay capBtiedaur step in the
ihh& futhsd, saEPaR: BRALEADNAIANE BRpS. Qﬁg]ﬁim&r %m%cé Qgﬁ{x&'}he location at

Pr ef erably, each | ocking nenber I's a bal
whigh |the ldckipgnwadienisio if dieedgaged e tlaspluh@r pisuhgelrive advances the

s%‘ﬁ&g’ ﬁo%ll aclhe! ¥§ract%dt II;]OeSItl ou%o e &8 ncf'e\érpos%mn The step may be ramped

between the first cross-section and the second cross-section.

Preferably, each locking member is a ball which allows the locking member to freely rotate

as the plunger moves relative to the housing and syringe.

Advantageously, the edges of the first detent are bevelled to allow the balls to move in and

out of the channel easily.

In one embodiment of the present invention, the locking mechanism is arranged in
communication with the drive such that it becomes disengaged from the housing when the
syringe is in its extended position when the contents of the syringe have been discharged,
thereby permitting the syringe to be moved from its extended position to its retracted
position. Thus, the syringe does not remain locked in its extended position and can be

safely retracted into the housing of the syringe.



Advant ageousl y, the edges of the first detent are
bevelled to allow the balls to nbve in and out of the

web@snedsieasi ly. In one enbodi nent of the preskti/GB2005/002128
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i nvention, the |ocking nechanismis arranged in
conmuni cation with the drive such that it becones

di sengaged fromthe housi ng whdrr t he syringe isinits
ext ended pagsition when the contents of the syrin

Pralreatliche diive may gemprispa seasyd detent atithaend plths rive gesthest from the
‘?%PP%CS{E% ﬁg«lt wh%mﬁé sctz?ﬁ%cis ’ﬁgctgrﬁgs §§§Jlu{)]%eginaé%&eh{ t%{a l?cekrirna% rﬁlember when

pOSltl on. es no
the cletdnis f ithessyeinge hded bgmsditdharpednthe dackile neafbet Yecomes positioned

it BrbEtogs-Sechen ey Ryt g e dod nBietniiet B the hovsing and
ﬂéﬁ%ﬂﬁg% ﬂiéfsgfﬁ'ﬁge ol HREs kiamtd Pgsrlfg agﬁﬁeﬁy&&i R%sition.

t hat en e second detent Is posit | acent t
| ocki ng nmenber when the contents of the syringe have

een .di,.scharged, the | ocki nber bec S .posi t,i oned
IR PiEe bR ARV RE iy o unrf Aure e e ey BRon ey afte the
doRedtsNGr 1He C‘égﬁﬁ!;& Aafd BBt diSchBfpedith gﬂiﬁiﬂila\p%éf:‘sirr‘iﬁ%&frbrﬁethe extended
syringe to be noved fromits extended position to its

Rasitioactioetie gelsaatedbpositivie | Thjisewry.othedavinge campe csipnitinally retracted
. I8t u ' akg-[ d o on-th iringe.after

e R oy R R e S R
retrhdiibhaivet hot socut ngsl the daive hes extiesdde cerps pid-ddfined pokigion relative
retracted position. This way, the syringe can be

tqiRoMEBEal |y retracted into the housing after

di scharge of its contents. The | ocking nmechani sm

ensures that retracti on does not occur until the drive
Ahdsuntagacistd tle drevet maynbpr phabgti ofatle posigei on rel ative to

the syringe. Advantageously, the drive may be a

pl unger of the syringe. BRI EF DESCRI PTI ON OF THE

DRAW NGS The invention will now be described by way of

exanple with reference to the
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example with reference to the

accompanying drawings, in which:

Fig. 1a shows in section an injection device of the type to which the present invention is

applicable with a syringe retracted before discharge of its contents;

Fig. 1b shows in section the injection device of Fig. la with the syringe fully extended

before discharge of its contents; and

Fig. 1c shows in section the injection device of Fig. 1a with the syringe fully extended after

discharge of its contents.



acconpanyi ng drawi ngs, in which: Fig. la shows in
section an injection device of the type to which the

w@e@santsti nvention is applicable with a syri ngeCT/GB2005/002128
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retracted before discharge of its contents; Fig. Ib
shows in section the injection device of Fig. la with
the syringe fully extended befote di scharge of its

ts. Fig. lc shows in section the injection
@gﬂ‘gﬁ@ 'ﬁ{%C.RPg’FWNrQF AHE PRAVANGS | v ext ended
after discharge of its contents. DETAI LED DESCRI PTI ON

OF THE DRAWNGS Fig. la shows an injection device 110
Bige dashos eo injketiqr dedee 11Maenirdiap.to The piesé@Ginv@ition. The injection

' 0 has a h i 112 jch has a first
S0 Fig 28, S80S T4 s i e st rassosertim 1132 and a second
tafs-sRRlsbabnll3D. TR ihjREesH dticda I8 aé&gxi%? efid 101 and a distal
proxi mal end 101 and a di'stal end 102. The first .

K. skhetfitsherosssectian 1a3athasvediemetenivdiicti i lessshart thamliameter of the

i . . - [ 113b._.Th .
R LRI iof 1 0 B BRet R PEIEE heledt BB bioss-section 113a
dnilithe aevond b>sS eI 1ABBISEREHIY Hd3P19 Shiglil BeEniofs slope line
tep 115 which is a continuous slope line (i.e. a
65%}“&&%@?& the inpgssprigensiafdhe fisst apd sedandgrossradetions 113a, 113b.
- ' . A sytiknhge 114 of . .
R sy e —
113si e hdwsingoliQi gy alpgrdxinTlend d0% iand aldidalhas 020" AXiB®roximal end

| st al 102. At the proximl end 10
d‘% B Hg‘gﬁg%a bfjil%z% @%g??golps&ﬂhﬁglghsmgh} Hsuiykingpil & it meved from a
r8ithdteDBositich indidaBvathbuk g2 iﬁt‘gtaé;ae%&Qecﬁ’ gééi{i&? Qutglﬁg lt}%ehousing 112.
the housing 112 into an extended position outside the
Husrtong aos-seTtien ¢ Eioindoctaissase ¢t terpradidial esd I 0L giaathe distal end

h roxi mal end 101 than the distal end 102
lgb?%{fﬁlée%oglﬁél ﬁlglallz. The syringe 114 includes a

di scharge nozzle which is shown terminating at one end
L, a hypoderm c needle 118 and at the other in a .
]lfl}eanngq_ﬂ)‘} inghedes andisehargmaozzls whisbris shewn terminating at one end in a

hypodermic needle 118 and at the other in a flange 120. The conventional plunger and
bung that would normally be used to discharge the contents of the syringe 114 manually
have been removed and replaced with a drive 134 which is essentially of the form of a
plunger and has a bung on its end which is inserted into the syringe 114. The drive also
comprises resilient biasing means connected at one end to the distal end 102 of the housing
and at its other end to the end of the plunger which is not inserted into the syringe 112.
The resilient biasing means here takes the form of a compression drive spring 130. This
drive element 134 constrains a drug 124 to be administered within the syringe body 116.
Whilst the syringe 114 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.

Drive from the drive spring 130 is transmitted via the drive element 134 to the syringe 114
to advance it from its retracted position (as shown in Fig. 1a) to its extended position (as
shown in Fig 1b) and discharge its contents through the needle 118. The drive element 134
accomplishes this task by acting directly on the drug 124 and the syringe 114.



bung that would normally be used to discharge the
contents of the syringe 114 manual ly have been renoved

wapwsnephiaced with a drive 134 which i s essentP@l/GB2w6/002128
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the formof a plunger and has a bung on its end which
Is inserted into the syringe 114. The drive also
conprises resilient biasing nedhs connected at one end
to the distal end 102 of the housing and at its other
end to the end of the plunger which is not inserted

n 12. .The resilient. bigsi n neans, ;her
DSt TeS b Aty gk @R RS B3 ShgMeRD iR e end of he
dhive/deab@nBatned4t the PpsdidansndB Gl oithd Béusﬁﬁ’g DBZ Lockmg members are
adm ni stered wi_ithin the syringe body 116. Wi

th
Rrpvidgd dn therhoysing d i3 0vdich, dn dfighygdadicnaee balisel 60t lﬁpfsted between the
%l%%de &S&ntn%%eeﬁﬁat% ep§%r°f T es Erfm&{fsﬂﬁeﬂ 4S file houlsmg 162 balls 160,

rmal taneous sSyringes
dm&delmmbﬂit Hﬂﬂeandmmhelolﬁdz&elaﬁaimfenmbmdomheMt when the balls 160 and

nventi on. Dr|v fro the rive spri 30 is
A QPR P4 4 Togatectior tig Fte%ﬁ»%r e %9!9 {53 the W)ls; 19Qamust sit in the

Snhfind10f ﬁdvﬁ&%etﬂet balls qm)'atré et 26thRd bROR Ik ﬁxédilselatlve to the drive

shown in"Fig. la) to its extended position (as shown
¢lemintgl 3db) Wiedl ths bakalGeand drivoeltmnants] Yhare dgtatednia the second cross-

Raie By Sif dRpntEd GoOi Brruedh, G E8Ae) 10 e free o move out

SH/hE Rkl 4 58\ ik RARRSdndidebar dirdcB6R S IeMatdidal8xis 175 of the housing
circunference of the drive elenent 134 in the end of

I e ladeade thel chpanal 1334s brvgHed suwbatﬁh@mrﬁwppélﬁd to the dgfve 134 by the
e 18 1 e U AL TPTRSRaAHCT R ) Skl b e

are

badis adndothb ehivee eurfabe of they Rowdige 2 fibad! tlanihctdase inn a@rss sectional area
surfaces of the housing 112. The housing 112, bal
bagpyeenyihe Festaramsertion U aad dhesreend g9ss shoion i 3. Here, the balls 160

ﬂ'{dn&ﬁ\% a gntsf%férpﬂﬁwmagt&%ﬁ) ?ﬁhl Fher8En@Mle BRllY $60 are no longer

el enent 4 are [ocated int rst cross-sectlon
Hel® i ther@ahaéll 1551 6ldemg s thesdrivei springe 30hamblel to sbon Iﬂmr drive 134 and

YRR RN TN
PIhAei Be8n €H1RBE Blitwadds 9%@1@ @5t £71 oo e8P AMss-section 113b, they

crosssection 113b, the balls 160 need not be | ocated
drp unhblecthangwd bado inde dhe fiestf gregs-seotipm &3 and therefore act to lock the

syringe in its extended position (see Fig. 1b).

A support member 170 is located around the balls 160. The support member 170 takes the
form of a ring which has is positioned over the drive element 134. The ring is free to slide
over the drive element 134. The ring has an inner surface and an outer surface and, for
each ball, there is an opening in the form of a hole between the outer and inner surfaces in

which the ball is positioned.

As mentioned above, when the balls 160 are located in the first cross-section 113a, they are
locked into the channel 155. Hence, as shown in Fig. 1a, when the drive spring is released
by a trigger (not shown) force from the drive spring 130 against the drive element 134 is
transmitted via the channel 155, through the balls 160 and support member 170 into the
flange 120 of the syringe 114 to cause the syringe 114 to slide from its retracted position
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of the channel 155 in a perpendicular direction to a

| ongi tudi nal axis 175 of the housing 112. |ndeed, the
web@sneds1155 i s bevel | ed such that the force ap@l/iGaadioso002128

the drive 134 by the spring 130 forces the balls 160

out of the channel 155 into the gap created between

the balls and the inner surfac@-of the housing 112

fromthe increase in cross-sectional area between the

ofif o5thearpeamgs B toovardslBa esteddddhgositemowithoutahs dsiee telemient 134 and

113b. re,.the balls 160 and drive elenent 134 can

SHOWES 11, 50V ing Tl 4h <Btih e Thees omo Bl 144 Fowptcngelis from the

e i | . , i <. .

T B b T efpisd sosiion to s
extendddrmmsiglont he syringe 114 discharging its contents.

At the sane tine, since the balls 160 have been forced

outwards by the drive 134 into the second

WiHcASHe 5864 | 0 rehdBihe sebid @b&-3¢686H €130 RDWReR BRksyHRES 114 is in its

the first cross-section 113a and therefore act to |ock ‘
extpedesy ppsigen), thent grecfiee rielagoyo ot i0bthg shanrel ¢L55) 1) a p&rpendicular

A0 1S | h I 160,
SRS A REAED 430175 BB RGBS 0kt om
theahaiutel 1651 Thizriedhomvein Figeltdri ve el enent 134. The ring

is free to slide over the drive elenent 134. The ring
has an i nner surface and an outer surface and, for

P ' ' , £ .
TR 9 IS IRES 01| DS LPIL B S when e
balts dsieac¢hothedtepAd Snent i oned above, when the balls 160

are located in the first cross-section 113a, they are
| ocked into the channel 155. Hence, as shown in Fig.

No@s thelisiee tiften eHel d/rﬁ\/esdﬁﬁhg 930 $n b Qlr8@RAbdMIeR td fHed88Situdinal axis 175
_(not_shown) force fromthe drive spring 130 agai nst .
ist appligd imainky entbatdrive slementy lddsandi nad dovthe flapge ER&indlsince, the drive
155 -the balls 1 n U r r 1 in
oot | 4P G Rt 774 BRF S AP RR s EE Bl e 1.
114 to slide fromits retracted positionout of the
openi ng 150 towards its extended position w thout

Vtenthe syringenkl 28 an i extegdadppsitipndanhommgnkig okt the {bgﬁs are forced
a?aﬁlgﬁ 8 DGEr sulBRE SF AleSecdiGodddclich MEL. &Y ik glohé 8 syringe 112
from the proximal end 101 in the direction of the distal end 102 is transmitted through the
flange 120 to the balls 160 which are locked out against the step 115. In this way, the
syringe 112 is prevented from moving from its extended position to its retracted position

whilst its contents are being discharged.

The drive element 134 has a detent 156 at its end which is not inserted info the syringe 112
which is of narrower cross-section than its main body. When the detent 156 reaches the
second cross section 113b, the balls 160 are no longer forced against the inner surface of
the housing 112 (as shown in Fig. 1c). Force along the syringe 112 from the proximal end
101 in the direction of the distal end 102 causes the syringe 112 to move from an extended

position to a retracted position. This force is applied by a return drive spring (not shown).



syringe 114 during advancenent of the syringe 114 from
its retracted position to its extended position. Wen
wo b@shaishs 160 reach the second cross-secti on BABIGB2005/002128
(i.e. when the syringe 114 is in its extended
position), they are free to nove out of the channe
155 in a perpendicular directign to the |ongitudina
axis 175 of the housing 112, thus beconi ng di sengaged
if WA EfurS B BfderdO& thhPite PrésefhP¥Bntich Fstheeh RescHbRd above purely
step 115 is located such that the syringe 114 will be
biynway of esxamplie dng asedifientionhaf dotail ban Ibs mede wathih thdhecope of the
Al 115. Now the force fromthe drive spring 130 in a
i on parall el to the |longitudinal axis 175 is
applied mainly to the drive elenment 134 and not to the
flange 120. Hence, the drive elenent 134 will slide in
the syringe 114 and expel the drug 124 through the
needl e 118. Wen the syringe 112 is in its extended
position (as shown in Fig. Ib), the balls are forced
agai nst the inner surface of the second cross-section
112. Any force along the syringe 112 fromthe proxi nal
end 101 in the direction of the distal end 102 is
transmtted through the flange 120 to the balls 160
whi ch are | ocked out against the step 115. hi this
way, the syringe 112 is prevented fromnoving fromits
extended position to its retracted position whilst its
contents are being discharged. The drive elenent 134
has a detent 156 at its end which is not inserted into
the syringe 112 which is of narrower cross-section
than its main body. When the detent 156 reaches the
second cross section 113b, the balls 160 are no | onger
forced agai nst the inner surface of the housing 112
(as shown in Fig. Ic). Force along the syringe 112
fromthe proximal end 101 in the direction of the
di stal end 102 causes the syringe 112 to nove from an
ext ended



position to a retracted position. This force is
applied by a return drive spring (not shown).Ilt wl]l

woRosowsse be understood that the present inveP€T/OB2008502128
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been descri bed above purely by way of exanple and

nodi fications of detail can be nade within the scope
of the invention. CLAIMS 1. An-i9y ecti on devi ce,
conprising: a housing adapted to receive a syringe
ORAWIMS a di scharge nozzle; and a drive arranged on
actuation to advance the syringe froma retracted
position to an extended position through an opening in

{ he hRH?ﬁ'E&iogl v S’sﬁ@?}%ﬁn .he contents of the syringe,

characteri se y ‘mechani sm whi ch engages t he
dri vea hbdsing ddapeditd ngeivehaeyrinpehavwing adeschagantzzle and s

extended positign and which |s di sengaged.fromthe .
dr i veo S aRpssRon dbiaion foaivanes e HEN L B yTeleRd Position to an

& RY PR ird h!zinsol?éfﬁr%1 e thePRSUsid O d Hbhdrf@the contents of the
novenent of the drive relative to the syringe Is

prisgent ed when the syringe is advanced fromits

retragted posifion 1o .its extended sition.and . . .
rovendHE e i R oPge i O PR RERo b fif v vith the syringe
Wh&VB s¢AnpMie Dot MetsSokkdndae pbsitibmand WhizkliedidetbapediibinQhe drive and
and its contents are being discharged., 2. An injection
enepgesche syibnasi wigh the housingywhenthe peingeds in ighextendedpgeition such that
. s | . cection.
o 00 U RGO B BT EVRBEIREGHAR s e
fromdtsnatradédpaition tarit extahded positiod endalovethaitelf eic housing relative to

respectively, the first diameter being lLess than the
@@éasﬂagedwawe‘feéatedawgeq fhe Satoghas i e sxCatsd BRFHL AL contents are

Qgﬁggg arddd€ opening; wherein the drive conprises a
I rst detent; and wherein the | ocking nechani sm
conprises at | east one novabl e | ocki ng nmenber

AR CIT N BN TR L —
&gin8h bt WASH BAS bids®B8&fFion and a second cross-section of the housing with a first
internal diameter and a second internal diameter respectively, the first diameter being less
than the second diameter and the second cross-section located adjacent the opening;
wherein the drive comprises a first detent; and wherein the locking mechanism comprises
at least one movable locking member positioned between the inner surface and the drive,

such that the locking member is engaged in the first detent when positioned
between the inner surface and drive in the first cross-section and is disengaged from the

first detent when positioned in the second cross-section.

3. An injection device according to claim 2, wherein the first detent is a channel in an

outer surface of the drive.

4. An injection device according to claim 2 or claim 3, wherein, when located in the
first cross-section, the locking mechanism acts on a flange of the syringe located at an end

of the syringe opposite the discharge nozzle.
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bet ween the inner surface and drive in the first
cross-section and is disengaged fromthe first detent
wob@s/1psssi ti oned in the second cross-section. BCT/AB82005/002128
i njection device according to claim2, wherein the
first detent is a channel in an outer surface of the
drive. 4. An injection devicelfcording to claim2 or
claim 3, wherein, when |located in the first
Scr osdnsmigction devive dcsetding toreleimrt, Shithert eonaprising psypeort member

Gpisde SNEHe i G fhod il s e Vs Rnes .

according to claim4, further conprising a support
menber arranged to constrain_ the | ocking menber .
6agai Ay injagloR |dgrige aegording te glaimge whereipkhg sijnpettijmember is a sleeve

Sﬁ%@?‘%ﬁﬁgﬁﬁg{f-ng to claimb5, wherein the support

s a sleeve surrounding the drive. 7. An
i njection device according to claim®6, wherein the
ri ses. an outer surfac d an inner surface

sl eeve co a

Tand A BISSHPR GeBiS ASERFIES(O] HiBY s HPESiih g RIcTve CORRFFS an outer
soicea68 of AR ShARGLadCarSsRR et bdiEen iCHIh &% uRBD 84d itSouter surface
An i1 njection device according to any one of clains 2
dingeriiongth & gippottiike focking neanplsrsect i on and second
Cross-section are separated by a step in the inner

surface, such that the |ocation of the step in the

81 NNenSijdca6 dedite Becording tb aRRbhOBf slaidh12 ¢b 7t Blerein the first cross-
Iocklng mechani smis di sengaged fromthe drive as the

| senfion mge spepnddesiceeliqn dmsepasated by fotteriingths jimnes sukfece; such that the
. Ny o i oa davi . _
loic?g?x{r:] th@osc‘tgé: 1%”% e msf([é\g Shﬁhceecmaﬁﬂeg El\eélt 5(\)&%%&? %é(i%rliﬂrgl% :tﬁe locking

,  Wher e I'S ranpe
nchatsih ds tdiehgaged fibm thechind ay OrSsyemgt iioadvddded Arom its retracted

in{,ecti,on devj ce according to any one of clains 2 to
POSItig By ig5 §xiended @agilienof the first detent are bevel | ed.

9. An injection device according to claim 8, wherein the step is ramped between the

first cross-section and the second cross-section.

10.  An injection device according to any one of claims 2 to 9, wherein the edges of the

first detent are bevelled.

11.  An injection device according to any one of claims 2 to 10, wherein each locking

member is a ball.

12.  An injection device according to any one of the preceding claims, wherein the
locking mechanism is arranged in communication with the drive such that it becomes
disengaged from the housing when the syringe is in its extended position when the contents
of the syringe have been discharged, thereby permitting the syringe to be moved from its

extended position to its retracted position.

13.  An injection device according to claim 12 when dependent on claim 2, wherein the

drive comprises a second detent at the end of the drive furthest from the opening such that
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11. An injection device according to any one of clains
2 to 10, wherein each | ocking nenber is a ball. 12. An

WO pgosatison devi ce according to any one of the PCECBAINNGI2128
clainms, wherein the | ocking nmechanismis arranged in
conmuni cation with the drive such that it becones
di sengaged fromthe housing whgn the syringe is inits
ext ended position when the contents of the syringe

WIRH ehd@RBndiGehas pediiodddeidp¥ntihé Mckinghferhbe vdiehithgeontents of the
to be noved fromits extended position to its

syrngeakavebepo sischarged, 1the logkinghmemben hecgeies pesitionsst iy th first cross-
to. clai 24 . ' ' .
i TSRO ER ekl o 21841 B8 pemiting
sPHingeto fodmdived thrdni fsexbadadgmisition ts its fettaotsdyositioh he

second detent is positioned adjacent the | ocking

menber when the contents of the syringe have been

14i s CP@'[ g6stioh ligvike 95&0?@111?‘%5"@% mA8CRBAnPPS ithHRPBmipkising a return
the first crosssection, thereby disengaging the

drive kirrepged cth aavit supohr ther shvinga caftdrnpe acrohtqegs wif tthe rayringe have been

syringe, to. moved fromits extended position to its ..
deharged gt vt Ao RieEterare ey toBl et rigy bositon.

to claim12 or claim13, further conprising a return

drive arranged to act upon the syringe after the . .
160nt et jestion devisy a¢ontrting to/anybwerof dhesprseadiegiclaisns, wherein the drive
.mﬁtﬁ%faMItge S ringe fromthe extended position to the

13 2PMEBY Y Po¥E8n. 15. An injection device according

to any one of the preceding clains, wherein the drive

is a plunger of the syringe. 16. An_injection device )

18¢ c or/th Wipction dAYiCo O ing ?Oazi%or@ of §laiigs & dorpP cePAYsiag a plurality of

. [ f locking nenbers. 16. An injection device,
1@%%%$%ﬁ@¥ggly as herei nbefore described with reference
to the acconpanyi ng draw ngs.

16.  An injection device, substantially as hereinbefore described with reference to the

accompanying drawings.



