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I nj ection Device Background Technol ogy The present
invention relates to an injection device of the type
WO b@bs/1138e®i ves a syringe, extends it, di schar geGT/iGB2005/002126
contents and then retracts it automatically. Devices
of this general description are shown in WO 95/35126
and EP-A-O 516 473 and tend tq enploy a drive spring
and sone form of release nechanismthat rel eases the
syringe fromthe influence of the drive spring once
Injec8orcDavient s are supposed to have been di scharged, to
allow it to be retracted by a return spring. The
initial action of the drive spring is typically
1 ans of a trigger. Depression of the

THer ﬂ)th&ft iR PEiBA &Bﬁas%'éfﬁrﬁ&'tﬂoﬁgietv‘ibeb&‘: @ﬂ%ﬁ@ﬁ{a@tréééﬁves a syringe,
t. uncammon for the erati.on of er t

0
oy i ichuEes Bommione wdnst Famciont sty DSt gonera
det;mpmroﬁvaw ishewet il éMOEQS/I&i@ﬁadnlddglP-AFO 1546 4Bendabrd 16 employ a drive
opera e tr.l I
soif Bt St B o RQRERBL Ay My 1E0ed UR b2 e iplucnce of
the diiee springlendeciés @@tgrtmrmhelps@své tbdiane beendischairged, to allow it to be

ret'ril%@@i hQ&uI’rhﬁ;rufgh ?hg ﬁﬁh&leac'u%n %ﬂﬁkedmf eag)gi}iﬁ Fyﬁc‘%‘dlgkg:ontrolLed by

has bheen used he sinp
mesms gER F‘é&&eﬁd)%HYP%ﬂqnsOféb% fHager cayse 519 dgye ppring tﬁ\b@ﬁ‘?m?) fperative.

The injection devices of the present invention are

de ned to do ect on d ce accordi to ..
It 570 FRedtuho te B ol AEHEGHEE 46 P eSS ibn A ¢iration of a
safegCmitarioch, ®yprevepe adraddntag operiise Harsy thermafty mtatock matst be operated,

is novabl e between a retracted position in
ana%&mﬁﬂ{ﬁgggzscharge nozzle is contained within the

housi ng and an extended position in which the
Mﬂk%%aﬂ% Hé@?iﬁév@n st E'(ij‘sd@enti{iélﬁl fob ﬁttl nﬁélﬁdr%¥1ﬁ@ t¢ploVRle some form of
js.acte n and.in turn acts o yringe;
viggah indiggtion Bt 6 Revier Byfither ety Boser RS Doeh U A §VER, the simplest
and ah@sst Wag odacmmh@ttﬁlﬂs kedghtned in a position

corresponding to the retracted position of the
syringe, to an active position, in which it no | onger

Supanargof theslndention t o be so retained, thus allowing it
Th%?tg@&i&pd&%g A achebdint i#Bndidh 46 Y.l@ﬁ dB8ogHE] nge from

retracted position to 1ts extended position and
di scharge its contents through the di scharge nozzl e;

Ardifkction device according to the present invention comprises:

a housing adapted to receive a syringe having a discharge nozzle so that the syringe
is movable between a retracted position in which the discharge nozzle is contained within
the housing and an extended position in which the discharge nozzle extends from the
housing;

a drive that is acted upon and in turn acts upon the syringe;

a trigger movable from a rest position, in which it causes the drive to be retained in
a position corresponding to the retracted position of the syringe, to an active position, in
which it no longer causes the drive to be so retained, thus allowing it to be advanced and in
turn to advance the syringe from its retracted position to its extended position and
discharge its contents through the discharge nozzle; and

an interlock member movable between a locking position, at which it prevents
movement of the trigger from its rest position to its active position, and a releasing
position, at which it allows movement of the trigger from its rest position to its active
position; the device having a visual indicator activating upon said trigger moving to an

active position.
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an interlock nmenber novabl e between a | ocking
position, at which it prevents novenent of the trigger

WO p@1113580 r est position to its active positi onPCEHGHB2@5/002126
rel easing position, at which it allows novenent of the
trigger fromits rest position to its active position,
the device having a visual indicator activating upon
said trigger nmoving to an acti®ve position. Thus, a
devi ce according to this invention provides a visua
indication that it is either ready to use or has been

sed., Preferahly, the.said visual indi . S
ThiRo g ilauae grane G Shlor Y Bes b AR Beptioh,pt i s cither eady
topes bt hadrbeen fiseduch a device is ready for use, the

trigger will be inits rest position. If it has been

used, the trigger will be in jts active position., .. ]

Pipfrasldy pthei saidovisual dpdisetor issprevided by dhe bjegen g@l&g dptained in its active

pO&E SO Y uch hABVIAE W eyl fOF QdeD Beatififer kil bIRCHARETSEION. If it has been
achieving this result jnto al

safety interloc s
ustdcerTBdR: Wi b 1P ESPSigR. Lhash PRIt Sl {ipgrigyingied by the
usRMER0VE] fe device ddongratestihe mdchatism ifor achievingghis result into a safety

. position,of. the tir] . i .
B oSy 1 S SESRAIENS, IRE000 i gl ki
mientber that; Kn thendest pasitioncafithe frigger, gngagemarlgclingpurface of the drive and,
: | o Hott he interlock nenber being one in
ldmﬁ?%%ﬁk%@ggiro?"ngébf r?enber projects fromthe di scharge

openi ng and the rel easi ng position being one in which

ThO8nRilb&ReniBADA%y Co8Prisat a Hidhagtmémben tie lebkiphpogiton of the

ik frgbet hahe Hhg inoeioh i, By SR PPl SHM fhe discharge

op@tiikd agd phs irtleasing gosition rkefreasia gn pdgeh it ptisnaty imegibeg does not
b e P , . : 5

o SO SERIAPCRHIEE A BBl i Bl

therinterlopls ureatber gy bamoved e bnlogkipe pesitign 4o its gglppsing position by

bRASIhE 1RO GAd o8 ltRS ijBetidd ddVecd Miteebhtas with ehdekiar thdénjection site.
I N ection cyCcl e Ca

I .begi n. r.i MLy .menper i.n the ..
AP esm AN Slsea i pRouiey, (b e Bidh PR HSios, i gppifally positioned
r&ﬁ[ﬁe&@ tthé hgecsilsh Ritabefoad thevigjettien dicke tear lgpgim ¢ ptimagf member in the
t he ringe .o be etr i 1 i i .
fqrﬁboti%ggev% al O“ﬁyap%eg%?(’?hﬂ’gﬁg@fﬁ@%g{é{ Jot"%%{gg e%&vr{e ﬁvﬁl*otws thé d1scharge
netvioufithehmyringe td be fadwanced ety retrsicted withip igde dhy epse of arhypodermic

S eS8 wilA5Heb & RS In¥ediB G86in WROWh M fcH & d idea for th
S%%%eh?ﬂékfg{rye?% t e%rﬁsrg %etgé n¥f%e I ocki ng of the t?i %:]Ogoer1 ca for The

squeamish, pasiculgd¥ thosswhediave &0 admingsiardo Femsglvedus. The

trigger and the interlock nenber include a projection

and an aperture, the projection being,in regi.sfer wth.
Thndodking Siive i it s T ea kL Rty miaved i i fofs. Thé igger and
tHeSinRASLR gl inchide dpitojertibn ahdhen wperture, the projection being in register
with the aperture when the interlock member is in its releasing position, but not otherwise.

This allows the trigger to move from its rest position to its active position by movement of
the projection into the aperture. The projection may be on the trigger and the aperture is in

the interlock member.

The retention of the trigger in its active position may be achieved as follows. The trigger
and another component of the device include a latching projection and a corresponding
latching surface against which the latching projection latches when the trigger is in its
active position. The latching projection may be on the trigger. This other component of the

device is preferably the interlock member.



10

15

20

25

30

35

This allows the trigger to nove fromits rest position
to its active position by novenent of the projection

WO ni0s/1195¢0 aperture. The projecti on nmay be on tPEI/GB2005/002126

trigger and the aperture is in the interlock nenber.
The retention of the trigger in its active position
may be achieved as follows. The trigger and anot her
conmponent of the device include a |atching projection
and a correspondi ng | atching surface agai nst which the

Braf Qes@ptionQifelid Detwih@d ches when the trigger is inits

ctive position. The [.atchi r oj ect. on be, on_.t he
| P Aot Spie DE SRERED bR T cEARe j With “refercice o the
apeapipnybigydrawmgs,nhevllidck nenber. Bri ef Descri ption of

t he xaw. ng - oN: W .| e | bed
A R -
ipfveatipm isapplieablgii ch: Figure 1 shows in section an

i nj e@hee Aeubwe Al sdchbndlYReiefnBtidHowh SRS RRY be modified in
invention.is appli.cable; Figure 2 shows in sectional
o) ?‘P&Fi“ﬂtwgwrf‘%ﬁ?o‘aevi ce may be nodified in

accofianed isw tit-dvingy ﬁawmtﬁmodigb@ iffj€&ctidn idgvige;(wlﬂ- a\ﬁ/ay

Vi ew | fi I nj.ecti evi ce: .an i gure

sh owsF? uﬁé gglé?‘?%inn Et g%?ré? érre?%rﬁe%ﬂ]eg%?’} (g%w%eevi ce.

Detail ed Description Fig. 1 shows an injection device

Dl BesBpfbnhousi ng 112 that contains a hypodernic
syringe 114 qof conventional type, including a syringe )
Fio dy shoves e inieation dryics: 1 Bhbaing) ai hpugiogyliddertnsanitaiaedlypodermic
sjhlfl-xegeaﬂd (?‘th{'fkﬁlti@fl%ﬁ&pé, ﬁn?udﬂl%ﬁg?ﬂﬁgge%odyhﬁ 6 Qﬁﬁﬁﬁzﬁﬁitgﬁiﬂ dhe endina
upger nor.ma e uyse schar ge.
nGePRRtec te R g ARBE atdk e dizhes, Ak Dien g e Ol plpmeer that
vanutl neplaiydd wed o disdharge thel eompmits df3dhe synige hialt inagually have been
T . t kA . t0,b
Rl TS AZ LSS A el P b 12
cegstiaige dmug U3t tatberdpinisterady wiseiarthe syringsdody Hils. Wahdlet the syringe
ilﬁ&fraﬂélﬁ qgs(ﬁaﬁﬂfdé))ﬂeﬁﬁicsgrpe:rﬂﬁ@ St /BE %'c?eslg%ﬁ‘il@ ?gl écé te'léﬁtﬁcyﬁaneom or
o B R RE by o e e Pood i gl v o
thidl prasdint advedtiort. ves Hbisgated, the Ct#otl@iﬁ@ igchideks tarrgu&@ Epiigl 126 that biases
hat . bi ases e _syringe,114. from a ende itio 4
e Binie A SO af b D8 2Pk PBsf Ihe Aefl 1B Gudils rom an
aparturh £2hioube hgusing I thtoe rebastad pedtiposi whioh therdisdhaxge nozzle 118 is
coitfindd SN 9% RAFFHE 1 1 8TheS return spring 126 acts on the syringe 114 via a

syringe carrier 127.

At the other end of the housing 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 to the syringe 114 to advance it from its retracted position to its extended position
and discharge its contents through the needle 118. The drive accomplishes this task by
acting directly on the drug 124 and the syringe 114. Hydrostatic forces acting through the
drug and, to a lesser extent, static friction between the drive element 134 and the syringe
body 116 initially ensure that they advance together, until the return spring 126 bottoms
out or the syringe body 116 meets some other obstruction (not shown) that retards its
motion.

The multi-component drive 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
transmits it to flexible latch arms 133 on a first drive element 132. This in turn transmits
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contai ned wthin the housing 112. The return spring

126 acts on the syringe 114 via a syringe carrier 127.
w@rooshessot her end of the housing i s an act uat oPCT/GBR@®K/002126

here takes the formof a conpression drive spring 130.

Drive fromthe drive spring 130 is transmtted via a

mul ti-conponent drive to the syringe 114 to advance it

fromits retracted position td its extended position

and di scharge its contents through the needle 118. The
d&&é V& f&&ﬁﬁ@l&t&tﬁ&% I3 4 RebnddriRciibMeniditetfiveXl@Redt 184 already

drug 124 and the syringe 114. Hydrostatic forces

H@E@Wﬁ@-through the drug and, to a | esser extent,

static friction betmeen the drive el ement 134 and the

TR P kT 035 138 M Bt o

colteetiay changjeer 442 yn qummasommth aotent H44thet m@tds cfan ﬂ‘@t collection
W%@Bﬁ% cﬂﬁhé s@nl"P4d. Ahe sz&ﬁldrﬂrﬁvte'd&ﬁéﬂi’ qng '?ﬁcludes a blind

riove spring and the sci/rlne

betsrigpSha 1@ppqqﬁté@eﬁp¢meﬁawe é‘aﬁrﬁ@ﬁéﬁf@n Aloged Fithg Pg@(re’\s can be

s&e?ilth% HORS14H drdahé sem 140alefihinge Sl irex@rvba0148Ndithin which a damping
nsmts it to flexible latch arns 133 on a first

ﬂB i 1§ QORPIBRNt 132, This in turn transmtsdrive via

flexible latch arns 135 to a second drive elenent, the

Adf]rnl égr @l g'g)%a ]r?’Q' érg@ cfeﬁ@%f] ;?crexlﬁt]gci fg%f ftd El@ctou fe t4€ drive sleeve

IB:h\frqny thef howsing 112r alfoveing gt lttemqverre@naﬁﬁ@ rthqbgusmg 112 under the
GRE 830 Wirldd 1BoVERd oﬂeﬂﬁl&lhﬁttheed@v%% tHeh QY31 RRvs.

coI ection chanber through the end of the stem 140.

The second drive elenment 134 includes a blind bore 146

Idlﬂzﬂly, itlfe @RANspAngOI3© Aoekstthe daceslvevet 134, thcaltivi4lbead31 moves the

o B8 e B A R o3 B RS emen 3
invrichlvase bjaagingghfdughdhd Bexgbletlaticheuns 183, 1B ggBre fenond drive element
1§4b Qs hd, Q)rgotﬁftgg dr khal ’fnémﬁrhn‘a ?Js%&iic f%ﬁ:@é’ 9&1#0through the drug

ecoup e rrve Sl eeve, hqusi n

124 tool w@nmstqr@ﬂ RS g sairm»g@ 9@ Hﬁsa%u% rhegw&!m of thggptumn spring
11@ el“ﬂenrfehk'@ BeEnd 126 Bemplicksee aﬁ@ lthd’lﬂypba&mﬂ Reeddp @l kineizes from the

e}gb ﬂ?eﬁ%lre_l_ g%‘i Wﬁﬂ}% ZIO Laen bf%s \’}ius qogﬁ’slées k[ %h? ﬁ:lee&{xaxr ﬁtpgigg q 515 Y)ottoms out

oﬁﬂﬁ@qfﬁngéﬂodwllkﬁsmbéte sbine sthed bsteuctibe ot tsh@@n)athdt tekeeds its motion.
BELARE il SR FRTR Bl af i Ed DR ARGRR flgeXI it SHER body 116

eac case roug
and the hyﬁta)stane EforCQ'h@Ctmeﬂ@dg]@I thevdsug [ @htorhe adpainisteveskarg gt sufficient

tob}’esié't 'Eﬁ rllg%niet ?c{gécc dct,‘fe'lcﬁkﬂq{ﬂl fhe (Hrf‘l%@i)ﬁﬁé 389 Catf QsCSSint the second
dnve element 134 begms to move w1th1n the syringe body 116 and the drug 124 begins to

be discharged. Dynamic friction between the second drive element 134 and the syringe
body 116 and hydrostatic forces acting through the drug 124 to be administered are,
however, sufficient to retain the return spring 126 in its compressed state, so the
hypodermic needle 118 remains extended.

Before the second drive element 134 reaches the end of its travel within the syringe body
116, so before the contents of the syringe have fully discharged, the flexible latch arms 135
-linking the first and second drive elements 132, 134 reach a constriction 137 within the
housing 112. The constriction 137 moves the flexible latch arms 135 inwards from the
position shown to a position at which they no longer couple the first drive element 136 to
the second drive element 134, aided by the bevelled surfaces on the constriction 137. Once

this happens, the first drive element 136 acts no longer on the second drive element 134,
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124 to be adm nistered, noves the syringe body 116
agai nst the action of the return spring 126. The

WO 2d0anms3spri ng 126 conpresses and t he hypoder nPCT/G8e@b©02126

118 energes fromthe exit aperture 128 of the housing
112. This continues until the return spring 126
bottons out or the syringe body 116 neets sone ot her
obstruction (not shown) that Petards its notion.
Because the static friction between the second drive

alkd g e ABddavceltentSIBL it gR v adytivilo tigtcbi®drive element 134.
hydrostatic forces acting through the drug 124 to be

adm ni stered are not sufficient to resist the full
Bdcduge tHeodapepinie flaidop edntla'yled ivathair & vesesypit P degihed dietwdeinghe end of

tlf%oﬁxﬁt dﬁpﬁ gﬁ%ﬁfeﬁf‘ {33! 'élch gneeiilir?g%rg 134 192% 38c. o%xg (gWéeelement 134, the

syrin t he
velamg; efcthg rgicgvo ﬁ@rwﬂd tPIM ta fenrease b ‘Fﬁedlt‘@c%ﬁ’@eﬂt 132 moves

réi:it;ij\)éeto ?lllef@&?d dive &&ﬂgﬁtﬂ%é’rt&?’lﬁdnﬂﬂé forRRY aslélfe . nt by the drive spring
ostatic 1.0 C ro r,u 0
1t e ferebrpinl 6 oo aniing ikt iripreet thabi eyt 144 fnto the

colixictionm chinbergl 402 @hius, orics the lﬂpmbksmbhsamtsemﬁs batehbeen released, the

PRI, AESFhE e ST GH AR g M 1 0
theiughithe ednstrinfion fgenesiobly the1ent 444 bad olse actsehysbspstatinally ghrough the

ﬂhf&learﬁ%ﬁidﬂgﬁ rt}ﬁ&ib% Bethdat it it ah@Sbond BRVE lef%ﬁiemsel jZatl @1‘ thence via

ar ns In e first an ec rrve enen
tlwezcor&isiwee%eﬂerg één%?%S?Sc%Sﬁwti%wﬂ%%ﬂﬁWtqfé %%@pwg fluid do not
atlehdate Thhe 628 dctih€ bh Qhe bady @‘ﬂ&ﬁsﬁrh@e ftb ex gleheettaitC Thus, the return

I,t1 t t
st 7R s omBrosi ot e RS nE npr e fertain R efte
136 to the second drive elenent 134, aided by the

A?(%}/Q klh%dtht%%'e&?ﬁ%wgglc&ﬁﬁt f?ﬁé&%l&‘f% g@ tr}‘vp’ei wxﬁﬁl éé/hﬁge body 116

rst rrve
andw éals eeon fuithere Ad| thisepaint 3he spnigphs ref thﬁesmnegt i ldr prgecompletely

dRLISHB aﬂé%%et @rdéoéf&rté@ |b§\tthé’ drit® springy P55 and t@l rbtdR the second drive -

el eme Beca 1. ing.fluidis ai n,
IRIERY o4, i PO POSOR B GO HEelerCii T tipping faid to flow
thHougls thedient b4 laklﬁmmg tH.fBﬂrSadldVd dlembiti 130 tb ooreinté Gtsintoteent.
second drive elenent 134, the volune of the reservoir

146 will tend to decrease as the first drive el enent .
Befoze thoweseryair 348 offleid is prehayged tbe Hexible latch aams 1338 kinking the drive

SIW 1 5 DN SuiftOtH B first AriRE té?fgnéh@. ol@Zbﬁéa&h §n6’cf1érv goéﬂlidtf(‘)ﬁ 1330 within the

reservol r, 148 col | apses,

I n
h@lmgeal% hrhsuganstticiion éﬁ? rmwsﬂh% élewgie Eagqh a@@ﬁ é?»ﬁ inwards from the
pESiRGPSHowkA3 2 pbBididn aomhttm iid B Bupld s didvdFeck@9 31 to the first

have been r Cc erte t he dr.ive
IGFH Flegensd S foadeabictroaRleh i o fectontitongl3% Once dis
hziptpeﬁi (Dh\t ddﬁmlghevfehelmts&torlbﬁgdr@n the firee driby cleheny €82, allddving them
AP % SRR SO bR e b et becase
thelferventevel@red by314¢ dtivresprmg\i38 are no longer being transmitted to the syringe
114, and the only force acting on the syringe will be the return force from the return spring

126. Thus, the syringe 114 is now returned to its retracted position and the injection cycle

is complete.

All this takes place, of course, only once the cap 111 has been removed from the end of the
housing 112. As can be seen from fig. 3, the end of the syringe is sealed with a boot 123.
The central boss 121 of the cap that fits within the sleeve 119 when the cap 111 is installed
on the housing 112, is hollow at the end and the lip 125 of the hollow end is bevelled on its
leading edge 157, but not its trailing edge. Thus, as the cap 111 is installed, the leading
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the second drive elenent 134. Losses associated with
the flow of the danping fluid do not attenuate the

w0 o00se15ed i ng on the body of the syringe to a BCEGB2005/002126

extent. Thus, the return spring 126 renmai ns conpressed

and the hypoderm c needl e remai ns extended. After a

time, the second drive elenent 134 conpletes its

travel within the syringe body6 116 and can go no

further. At this point, the contents of the syringe

eligd 187 of theipl I@5eide¢s dbﬁd@bgﬁdr a59lok l?hi: oot ¢23.a5@xdéved d3the cap 111

1 iRl T BP0 oF 8 b o Bl i SFEP G ol 159, whin

_heans ghas thettioot H2dnsipuled bifithk $ywinge dw4 ahtheglap tihé isentoved.

144, allowing the first drive elenent 132 to continue
its novenent Before the reservoir 148 of fluid is

Rigen A9 cthops e fevige B heaftlﬁheratnﬁélﬁfésfﬂthmhr@% Rand 3 differ from
il i1via sdohRedetilb3the rﬁﬂqﬂé&e‘ﬁw dstudded YR Hiphoasle t&a?e dev1ce shown in

h h t t t h h
Behd R A81 PY SEncle 1960 rbider A& ik P e dTan 402 #6ane end and
a paiaoitlags 3@hthhheopomid with pﬁh((nﬂt thowa) pashd 1mnieajf thdhedsing 112 to
a;uBﬁb’tPE‘g; éﬁp%glgﬁgaﬁphﬁw ﬁu'ddt}gﬂgﬁé ﬁﬁ(y ﬁg}%()%.l 'ﬁgﬁ Ithgﬁl body portion of
theirizgen 30 o whichdwils theibutton 302 39d tienkugs B¢ ererpifiped Jorms a locking
xﬁéiﬁb&rJOKeIr§ﬂ1%eﬁ6§1tl$§ Lh&&h SthB @nll YFIRE 1&&:&*&%&%@0@{%& from the

o eg5n5 ﬁ@gﬁgﬁ @le ﬁgivlm ﬁ? the, weé[ﬁegg? 3 %ear?rgg@?{ %ﬁ%& ?ﬁqqnvessmmg 130 acts

alhd|vﬂﬁ&ﬁ?3tgﬁﬁfbﬁdl§ﬁn}th@mhﬁl—e@ﬁp&ﬁ?ﬁeHﬁ{ﬂ@ﬁreby)uﬁlﬁvﬁhﬂjﬂbs&ﬂ This prevents
no onger

B o8, P RS, mERaE ol B MR IR il Wife, 130, When the

buittbh 302 istdeprassedythe tfigger 800 pomits dwut dtedngs Ak iwhgehl2Bs the end of the

1551&& lﬁe%eﬁgbs i %&% Fﬁ%é?ﬁéﬂt Vﬁw HREGi{o FfeL-@e 'i?bt @&L Sfowing the

|on an n cycle 1s conpie
éb‘:em btleto I@?V %@e inflepcoptbedrze spng 130-has been

renoved fromthe end of the housing 112. As can be

Fif oot Bops ooayetonro2aan e gans Youtdy 17 ahsHisihe cnd of the
stdevs 118 tdni apairhlee slea ¢y emi@. Ak énsholver odfp. 2] thei sﬂ;eeve 119 is coupled to
 UREIILEL3 A HIF, KNS BAdZvich I GLL AN B 145508 Alaes a sop
piedd? ﬁgd &@d@lﬂyaiockblﬁw ngtudes gn istopi dpertgreedbifewhichyes skoyn in fig. 2,
a?@@ut%?eégtér They Bl ﬁb%@@er ﬁé‘&ohgﬁgh@q%g@ﬁr i)? Zm@:ﬁ.rdtxﬂgvement of the

des over a shoul
SMSM%J/Q Wlagh fosultcig qorrepponding moyement ¢fdhe Pattqm %ﬂgkédQeWMst the

s€dp faﬂﬁ\%ﬂz mdla% b E pé&ififre @lfli%@\tﬁzt otffteg@tla@]gt][he?futtbﬁ%oz may not be
i ch ,means, t hat .t he. boo
Ao O Iy FLregish o oo o The rieer SOtAG intcBites g fgxible, barbed
lsthining tphgectowi € andythd buften idekr3 10tdsd inethdedh tiftohigh surface 318 with
S ffer r f n ne. details, ~the .
\ﬁflfpi&}] %he%?t@ﬁ}lg% gro(} (ftlog u%ge r‘r% %glegiltfll% % '?oen (s ggP%egse .e(v)lngeethe latching
pscb]gvtmm 3116 has latched with the latching surface 318, the trigger 300 is permanently

retained with the button 302 in its depressed position.

Thus, movement of the sleeve 119 in a direction into the housing 112, or in other words
depression of the projecting end of the sleeve, brings-the stop pin 312 into register with the
stop aperture 314, allowing the trigger button 302 to be depressed, whereupon it is retained
in its depressed position by the latching projection 316 and the laiching surface 318. The
sleeve 119 may be depressed by bringing the end of the injection device into contact with
the skin at an injection site which, apart from anything else, ensures it is properly
positioned before the injection cycle begins.
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fig. 1. As can be seen, the device includes a trigger
300 having a button 302 at one end and a pair of |ugs

W@ 5t Iss10 cooperate with pins (not shown) on tPET/GB20086©02126

of the housing 112 to allow the trigger to pivot about

an axis through the two |ugs 304. The nmain body

portion of the trigger 300, to which both the button

302 and the lugs 304 are affixéd, forms a | ocking

menber 306. In the position shomn the end of the

Higewi hghoverbareBosd rijeotien ﬂmm: 248 touwhish tae)zneng@g@gts described
e sI ev 1 I pst. whi

B, 3, Rirorbh B it L RE S e R ABr S i pi2 contains

hj?pbdermﬁ@ ﬁpﬂﬁ@’lflldr The sprinyd QlII8| iy dbialic U8 Sedventidngl type including a
pr.event the drive sleeve 131 from noving under th

SYARES orlye? [6r teprpinating vfea@pfmdnlg ajhypodowaig nepdle 74804 as@za other in a
' t

t&aglﬁ;g 9% G %% l%eg %%1{% g{ag ?&t%ﬁgin'\{ ér\%%ﬁéﬂ%)g ‘rﬁd%:grggtered within the
sfrioge bdds' Zilﬁgibe mmtennmdh phhgedthiatlﬂroalde&)mmlljs b comsssted to the bung

AR el L
héedaﬁﬁhtallﬁﬁltﬂ-g&nh&ehh A8 L1&herdth® RAVSE MEsckibed M&W Whilst the

ich the end of the sleeve 119 can again be seen
sgriegq dlusigteil sissegaim of rhyfpodernic tyhe Hlivewed 10O negessanly be so. As

a bhutton, ock 310 whic t oget her. wi t
ifiPLAC gl OnchoBt hRlab R Ko e A Wt Bidspd Bl Siipe 14 from an
eaildédpositidnl iawHigicthe 361 268 egRAdSfomtapRrtaReBUA theXdhsing 212, to
whi ch, as shown in fig. 2, are out_of register. They

acighactedmesitien b whisholhg hyppdareic egedie 218 s coniaiaed within the housing

a
orresp%nggﬂ&ﬂﬁ%%%ﬁghﬁl&%%thg%f?%%%%#g%ie3?6. Whi | st
the stop pin 312 and the stop aperture 314 are out of
|ster ton 302 nay not be depressed: once
B otfer oph e ? é?lerng ra fEgpreRsien rivg, aetimeé%p Apgye from the drive
sbﬁféé oo ﬁu@tr&ﬁs%ﬁttm Gia tﬁ@ hﬁ@@-cb %)‘BH&R QAUrikE (t’ 8384 to advance it
the button [ ock 310 al so i1 ncludes a atc n§
feom ftacetrazted pusittonioi lmextﬁeieﬂatoehlmganprthﬁcélcatgeam &drfents through the

FRHERTR T Bk Becgme Shes, is" RSk B ctiting CHEE e OF b Airigg?24 and the

s?Mﬂi rostdR fofded @fing3Bongh MRIIFBNeM lawd " Bt2|e8RY extent, static
%1 the%tton 302 in |tlc:;s)> depgﬁlessed posi tion. Thus,

ﬂﬁmﬁwe@f the thung 282 gad 111698yirmga b@dy até umﬁalil:ﬁ pesurdithat they advance
Ot [ [€s
WL W e sofln O] n DR o R U BB Big) g mgetppome ot

obﬂt@ubﬁgiaetaardwitg otiog. st op apert ur e 314, aI I owi ng t he
trigger button 302 to be depressed, whereupon it is
retained in its depressed position by the |atching

| at.chi - 3 The
T8 AEE 1 8pohel® GG e RO LA, SR BOndR, i Srringge214 agein
comigs of taee pbinapall cngpdkenfsathe WirivB sleeve 231 takes drive from the drive

spring 230 and transmits it to flexible latch arms 233 on a first drive element 232. These
elements are shown in detail “A”. The first drive element 232 in turn transmits drive via
flexible latch arms 235 to a second drive element 234. These elements are shown in detail
“B”. As before, the first drive element 232 includes a hollow stem 240, the inner cavity of
which forms a collection chamber 242. The second dﬁve element 234 includes a blind for
246 that is open at one end to receive the stem 240 and closed at the other. As can be seen,
the bore 246 and the stem 240 define a fluid reservoir 248, within which a damping fluid is
contained.
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the skin at an injection site which, apart from
anything el se, ensures it is properly positioned

whedosnessthhe i njection cycle begins. Figure 4 shpolG&2005/002126

preferred injection device 210 to which the

I mprovenents descri bed above with reference to figures
2 and 3 are applied. Again, a housing 212 contains a
hypoderni c syringe 214. The sy§inge 214 is again of
conventional type, including a syringe body 216
termnating at one end in a hypoderm c needle 218 and

at.the other, | a flapnge.220, .a a rub .bung. 222 .
it arieriped Wt wifResae oS Heolsd TRET sa¥igetin fhe midde of
thdBowitlgl 7I0E The d¥i gl Sonel Bfera@dV&itdsan aiec&izpl@ s dtivatleeve 231 from

woul d normal |y be connected to the bung 222 and used

thephauisingd2pdlomiieg #da mavegelgive kretheyhoupigs 212 andemilglinfuence of the
. j | tj.- component
308 SRRETIETRY Sfediith O68 360 bl By UGN T e
syringe illustrated is again of hypodermc type, this
need npt necessarily be so. illustrated, the
Iwaa@!r,rtge ey sed® 25 woes ke .ﬁVﬁ@_lezz% 28 halpe grixg gloeypd31 moves the
R @ &l TOMRN S0 R e BRRIGL 992 o8 st drive element

needl e 218 exte rom aperture 228 in the housing
224.7n each case biyrasting througdi the dlexible wiatohing drensi3gpoddy. ke second drive

ol L g SSQ L EE ol dals elon g8t Bl fodSaptpe theoueh

2 drugfi24t RELO LBRINIRBERdOfnovBe HROMSIHRE Hody 3 IGOATNIRS The Action of the
drive sprlgg %geo Drive fromthe dri vems”grl ng 230 this
-V

retpeun spring @ réfarrepring aorprenunessely the hypedermic needle 218
syrin 2 t 0..advan ' amits r t.ed sition
oD o M, R NEET Y of ek 212 YU BBl B the rotun

spiO PN b thEnNe@drah dringbterdgri 6emass ot batee dbsthiction that retards
.task by _acting direct] %/ on the dr ug 224 and the .

it paqtiogeBocpuse EVcﬁt%?t Igictien pefices thecbyngy? 42ng i syriege body 216 and
S 018, USSR P D104 8 BL L EMIOR not uin
résist theafulllydrersforee delwelbpediby tladdavic spring@30h etr thisupdind thelsecond drive

et ur ri.ng 226 bottans out.or th i nge bod .
clsisit 235 Rt BF e Aoy BB o e v Jhcnd e G 224, besins to be
di@@ﬁar?yd.t DyfAROARMon IbétkBeP thé\aRiet 112 Ahdl Ve SHiin3d BR) 216 and

and The syringe 214 again consists of three principal )
hydnopletie farses Ftingdhiongh thedwg 223 to beaidednigier 1 howeves, sufficient

a8l SPReE 361 0 O B et ok Bl TubBiifhig necdte 218
rehAnsSbavtiedn detail "A". The first drive el ement 232

in turn transnmts drive via flexible latch arns 235 to
a second drive el enent 234. These el enents are shown

e kL5, B sy
216, so before the contents of the syringe have fully discharged, the flexible latch arms 235
linking the first and second drive elements 232, 234 reach a constriction 237. The
constriction 237 is formed by a component 262 that is initially free to move relative to all
other components, but that is constrained between the syringe flange 220 and additional
flexible arms 247 on the second dri\{e element 234. These additional flexible arms 247
overlie the flexible arms 235 on the first drive element 232, by means of which drive is
transmitted to the second drive element 234. Figure 3 illustrates the injection device 210 at
the position where the additional flexible arms 247 are just making contact with the

constriction 237 in the component 262.
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which fornms a coll ection chanber 242. The second drive
el ement 234 includes a blind for 246 that is open at

wWop@sam3$1Ga o recei ve the stem 240 and cl osed atPE€h6B2005/002126

ot her. As can be seen, the bore 246 and the stem 240

define a fluid reservoir 248, within which a danping

fluid is contained. A trigger as descri bed above with

reference to figures 6 and 7 i 2 provided in the mddle

of the housing 212. The trigger, one operated, serves

to decouple the drive sleeve 231 fromthe housing 212

’F'Blﬁlcgﬁét Bidd 23 PmPPUERE §U@LbYA HeRitId SO R afdsZaidBEBY the bevelled
the 1 nfluence of the drive spring 230. The operation

soffaces @ndwil, caditbe additiozad flegitioasns 241 in takd yove ltlee flexible arms 235,

5Pt of SRR it R o i o A58 o second aive
eldnficik 294, iMRafds SRR thed3itEAES Wh 16 a $RSIBBH atiiwhith tBEEAE Mnger couple
234, in each case by acting through the flexible

theafieshpadsegend dowaelenests tprihere@oeithis happerd, dieefitst ddue element 232
ani[)%\é}%slo?ag?ﬁ (():IP ?hevéechH(? d l.(/e Seie?}hén‘f 2f3£1| %l%%&@gagg fﬁf (%%Vebeelement 232 to

0S Or Ces acti ng throagh’

nasl@ relafivetoatle sedonddrivbelesyont PYE body 216 agai nst the
action of the return spring 226. The return spring 226
conpresses and the hypoderm c needl e 218 energes from

Belfusthd dﬁﬁﬁi{h? ltﬁut‘?% S nefind ' &ihQus .{%glggég%éltt}-rdyﬁied tbetgfeen the end of

conti nues u e return sSpring ons ou
theh firss yirive gderbad 1232 Ihdnthe thiind droee G#6dn thdsécoud tdrive dément 234, the

retards .its not]j .. Because the static frictjon

i 8 e s B8 vIh Frerie Sorerngas Bisals feive ferpsas 232 moves
O OB AL 5&oh1dE0E eRElnP Y34 W WE foRBelis %teag.ﬂ)oh%lyt}ﬁe drive spring
adm ni stered are not sufficient to resist the ful

230 He thoraservaa\2A8opdlpsng, taepivei luid 9pfomed 280 thatolidstion chamber

[ the secopnd.drive el e 234, begi ns t e
o0, T 8he B ere By SHSTE 4575 £8P it BRYfres cpgrted by he
dbi®e GbEffaBQMbes MR BnCthé fdaﬁgﬁ@ flart, we&iing ivetoblie\g iBd2the collection
and the syringe body 216 and hydraostatic forces actin

chambught2 hrd abagodydiastatisalhy tirangh dedlridead thyswely &iqtl%n between
G ShE Dot B ALARIS 100,38, SRUROGERE Sgld Sne clement 23
Lexdes ndediatdetvithahd fewsecthe dashpingeflaidatvemit a28duate tehfesce acting on

the end. of its travel within_the syringe hod 16, so
throbaslieo s e KRR SR W%ﬂts?ﬁ%@lee AR spHipg éZé remains compressed

aﬂaﬁsefleig%&mi&ﬁ@edﬁéﬁﬁa%eeﬁé}he& arms 235 linking the
first

nd second drive elenents 232, 234 reach a
constriction 237. The constriction 237 is forned by a

S 2 oA DA T g Y Sh o body 216
aR@TARESD hbCrufthel. Noe i PBAR, AROcEHIChi A the Q9ahge 214 are completely
discharged and the force exerted by the drive spring 230 acts to retain the second drive
element 234 in its terminal position and to continue to cause the damping fluid to flow into

the collection chamber 142, allowing the first drive element 232 to continue its movement.

A flange 270 on the rear of the second drive element 234 normally retains the flexible arms
233 in engagement with the drive sleeve 231. However; before the reservoir 248 of
damping fluid is exhausted, the flexible latch arms 233 linking the drive sleeve 231 with
the first drive element 232 move sufficiently far forward relative to the second drive

element 234 that the flange 270 is brought to register with a rebate 272 in the flexible arms



flexible arns 247 on the second drive el enent 234.
These additional flexible arns 247 overlie the
WO b@zitkdseo arns 235 on the first drive el ement PGRGBRW5/002126
means of which drive is transnmitted to the second
drive element 234. Figure 3 illustrates the injection
devi ce 210 at the position where the additiona
flexible arms 247 are just makPng contact with the
constriction 237 in the conponent 262. The_constriction
23% wheseupontihecagerdior heopfhective di respiging the fleaible avag 333 in engagement
' t I e t .
wRhIF il pEr S, NB, B 435F B 251 Hondthe Alible el arms 233
indvaids B3, thepositnsshotvn\oi £ pogitiby at whidhr thag miot oagerf domple the drive
the first dgiv .element 232 to0 ghe Seco
irsf ?},

sleperddilito Sheatirst dejeg element 32, ded bxiths 'afﬂeﬁgfb%ipitﬁfg gurfaces 274 on the

5 f1PABleld-RR 238. @ﬁ+§ﬂu§ RO DR sIERRRIE doliend Tohgdr @le first drive
second drive elenments together. Once this happens, the

eleinest 23, allowenge thent t@8dvaathktive té eadesthen Aththispaohdf course, the

driv l.ement 4 all.owng the first drive el ene
ssgingt o T Fiebed Bebarle 1 o SEehbe s O e STE 230 are no longer
bdiflg BRAAHRR 1Y ehsl g D 14! bhdl theSorlp Aok @Wn%’oh hdsyinge will be the

reservoir 248 defined between the end of the first '
refiprinferce| feare tpe pev@roaspdng R0 o hurd theotyeinga 8 1# mopheetyas inids retracted

dri.ve_ e 4 of the reservoir 248

10 PgHgR ?Igntgg?rg&éé%r g@e@?g&éﬁbﬁgﬁf irst drive elenent 232
noves relative to the second drive el enent 234 when
the fornmer is acted upon by the drive spring 230. As
the reservoir 248 coll apses, danping fluid is forced
into the collection chanber 15 242. Thus, once the
flexible latch arns 235 have been rel eased, the force
exerted by the drive spring 230 does work on the
danmping fluid, causing it to flowinto the collection
chanber 242, and al so acts hydrostatically through the
fluid and through friction between the first and
second drive elenents 232, 234, thence via the second
drive elenment 234. Losses associated with the flow of
the damping fluid do not attenuate the force acting on
O the body of the syringe to a great extent. Thus, the
return spring 226 remai ns conpressed and the
hypodermi ¢ needl e renai ns extended. After a tinme, the
second drive element 234 conpletes its travel within
the syringe body 216 and can go no further. At this
point, the contents of the syringe 214 are conpletely
5 di scharged and the force exerted by the drive spring
230 acts to retain the second drive elenent 234 in its
term nal position and to continue to cause the danping
fluid to flowinto the collection chanber 142,
allowing the first drive element 232 to continue its
novenent .
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A flange 270 on the rear of the second drive el ement
234 normally retains the flexible arnms 0 233 in
wepgagessent with the drive sl eeve 231. HoweverPCHeB06/002126
the reservoir 248 of damping fluid.is exhausted, the
flexible latch arns 233 |inking the drive sleeve 23 1
wth the first drive elenent 232 nove sufficiently far
forward relative to the secondldrive el enent 234 that
the flange 270 is brought to register with a rebate
Adidasi N the flexible arns233, whereupon it ceases to be
“effective in retaining the flexible arns 233 in
engagenment with the drive sleeve 231. Now, the drive
1s|eewﬁlﬁﬁiUﬂmde@céhmnﬁmﬁﬂgbIe latch arms 233 inwards

f t h It which th

| ongérefuiERuneliogatile § Pulhd Bidue YuSinal il GY, U2

el enmerndrive Amt lmcm@blumyl anidgn I@Wellctsewotl&hmmge,s ur f aces

274 %Qn%%g nfldw%ﬁebl}r&n A& p%%on,%%t:ﬂ 'it‘%];lﬁﬁe Qﬁ@&mv& {3%e retained, to

rlve S acts no onger on Irst drive
ap peliverRoston, mawhmmg) RE%H GaBssTihe driwg e hase metgineds thus allowing its

CORBRLE to BE disthias @Dﬂhfttughaﬁe 8idtlia¥€s ndA2e; Sid | nge 214 is

rel eased, b caus t he f s, devel db e dr,i ;

Gor | AB DISEOR EARDY HGYDLE SRRLF o (% BEFIfigR fewhich it provents
nsyvemege of s traggzbrtﬂtmnonﬁé yesit qronsmoactd ity active Ipesisipn] age a releasing

b r

p &llm %qh&e/ﬁ‘igh rl?&H&VO%Erg{V%ﬁlV%B{r g%@éfq{glé{ﬁ Wogl ?tg tréﬁg%o%ﬁﬁm to its active
PQ@QP%ltb‘h da\n@le bmng A enghicager teysbow that itbasdieen asel, actigating upon said
teffbel RloRfld t9RAnABNEFoHIPr | Si Ng: a housing adapted to

receive a syringe having a discharge nozzle; a drive

that is acted upon and in turn acts upon the syringe;
2a tr Léggmjecfmﬂ abhee ﬁdfda[ﬂmg t@skipdSintwideh thersalthinditatdr is provided by

retained, to an active

ttf:? ggg?rbr?m%r {a\)\% tac'ijive?%sﬁtbé]r causes the drive to be

SO0 retained, thus allomnng its contents to be

3di sc HH Ee‘étl&b ﬁQHQ@a&cBEt}lﬁié s a9¢ &chﬁlln% u?uﬁin&nthe trlgger comprises

I nte nova tween ocKkl ng posit

adeckipg member fiabya rﬁlﬁesf%m‘é?ﬂ ofpthe firjggar, gnggags 3 k@iﬁngt syrface of the
dfieshnd) @$ tHeiadtivé Podificn, d6kd N&. posi tion, and a rel easing

position, at which it allows novenent of the trigger

fromits rest position to its active position, the
4devi &a inpeetiong device adtioedihg ko tlaims Baw wiiel thetintealeclb ammber comprises

ri r. n.active ..
a og‘éw%%éal Aﬁg l&ﬁ(?[% igélﬁaxté Vdfgtgg algfgg% etn?bc? aone e i which the
primagghinembeh progestsl frpnuth@ailmhatgg qﬂeomgc@d tbc;/ rQIh@ntg‘ p@@n is one in
E h%
S0t Db A 0 IR W Ml s fom i

tq 2 JegepE exiEBhpr i ses

5. An injection device according to claim 3 in which the primary member is a sleeve.

6. An injection device according to any preceding claim in which the trigger and the
interlock member include a projection and an aperture, the projection being in register with
the aperture when the interlock member is in its releasing position, but not otherwise, thus
allowing the trigger to move from its rest position to its active position by movement of the

projection into the aperture.

7. An injection device according to claim 6 in which the projection is on the trigger
and the aperture is in the interlock member.



a locking nmenber that, in the rest position of the
trigger, engages a | ocking surface of the drive and,
W0 pooshessacti ve position, does not. 4. An injeck@CDGB2005/002126
devi ce according to claim3 in which the interlock
menber conprises a primary nenber, the | ocking
position of the interlock nmenber is one in which the
primary menmber projects fromtke di scharge opening and
the releasing position is one in which the primary
grenmbeAn dajestistotlevit® jaeedrding ofn AdyepfbicedifgrdienOREWHIGh @e trigger and

rogjects fromi 0 A lesser extent,. 5. An i.njectjon .
FofleE olwshfif b S Brigf pSloak™S filkhingeiogithy §id 2 comesponding
latshingr surface aghiesfvehich . thedatchipg qirdjenticle Vitdesawbar tiengigger is in its

: ceding claimin which the trigger and the
%%&g %%d%ﬁnenber i nclude a projection and an aperture
the projection being in register with the aperture
ohen Ahenjbdtiod deQié A0BSHRIg tocldim 8 1S whRIhe@is ldt6hing projection is on the
¢P3|t|on, but not otherw se, thus allow ng the %rlgger

88ftove fromits rest position to its active position
by novenent of the projection into the aperture. 7. An
innj ecki qp: ' . j o _glhai 0. W ch .

1000 hd ARl 6vRE RN | ofufl K0t ol B8 iy dhe said. otter
aomwponenteftircdevinert the, igterlopk membet.i on devi ce accordi ng
to any preceding claimin which the trigger and

anot her conponent of the device include a | atching
projection and a correspondi ng | atching surface

agai nst which the latching projection | atches when the
trigger is in its active position. 9. An injection
devi ce according to claim8 in which the |atching
projection is on the trigger. 10. An injection device
according to claim8 or claim9 in which the said

ot her conponent of the device is the interl ock nenber.



