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I nj ection Device Background Technol ogy The present
invention is concerned with injection devices of the
wo ywée/1135a4 | ncl ude a housing, a syringe recei vVRAI/GBRIN002135
t he housing, the syringe having a bore in which a
di scharge piston having a bore is inserted, a drive
ISkamRmedsy an actuator for advancing the drive
element so as to advance the discharge piston and
di scharge the contents of the syringe through its

EQH?% Al 366 These days, nearly everything is
%ﬁﬁ@g—@&?n&chi nes. In sone circunstances,
TR qiteas iaventionrie dodkémbd evitlh dbjeomdt dkviced 08 rthéirﬂjibeaﬂ&t include a

they are very much | ess expensive. However, there is
heyung, o §YEREcorecsivEd guiain the houpiaewdecsiingsaaving a bore in which a

AL AP ol 50, MDA, S SRy v

tleodnive dlémentooaiuotddenandd the dischkee pdstopand dpahirgethd dumients of the
t hi ng. bei nuf actured, he may pick it up or he may
Sggpgggbfoggg%ﬁéfscﬁl%rgﬁp?#z parts bin. If a part is
damaged, he may discard it. If the assenbly operation
he is undertaking is conplex, he will ensure that the
Tphefret dayar excpulp poetyyhiaki ignednefactussis byrbhachindde Io aemeatircumstances,
these thin use he is able to adapt to
bt e e TARE ﬁmgganaﬁldl abeyit pd g 19 i iyempmuch less expensive.

HRRILDN8RrE 30 BAL fa (ﬁga P RABLE Find SSGRE! 1ag }Q{heﬁo machines have

1njection devices the type nentioned above
begreurmbluutotyeprodiices anql axmlmlﬂnelaps hehzehle tvedidsd forldong tlme to come. Ifa

RS GT 3 b PP SPRE ey ALt i v o

hé Qxhe?f R andther oM ﬂﬁ%eﬁ'@%lﬁflffaf ﬁéﬁ hsedéiﬁ%é@nﬁé“n%ay cﬁb’&lli‘d it. If the
@g}l ass hypoderm c syringes. The particular assénb

lmnematm henistundertakang Ht complen theowllu EnSYIg ﬁh@rth@nartSSare properly
aflé;'r%d a%d g%eettﬁg 10 I%hgoes dl gfr t%l f n%ﬂngslbeg us% 1§ g% tOfada{pt %o different

rrnge, ES at

cﬁuﬁﬁgthx)cesmmmsem juligmenk BMacHinasedeiot.of the syringe
piston, it is necessary for the drive elenment to have

a flat end face that is a close fit in the syringe

RO REERIEegled  E M EBAR R U, e
nsybemgfecritieal stepeuthat heedi tb Hehgnforimsd anguratebadrdgpropedy. Difficulties in

performing these steps may arise from tight component tolerances or from the use of

fragile components, such as glass hypodermic syringes. The particular assembly step with
which the present invention is concerned is that of getting the drive element into the bore
of the syringe, to which a number of challenges attach. Firstly, to act on the outer diameter
of the syringe piston, it is necessary for the drive element to have a flat end face that is a
close fit in the syringe bore. Secondly, this flat end face presents the risk that the drive
element may jam onto the end of the syringe, particularly if there is any misalignment
between the components. Thirdly, if automation is used to assemble the devices a jam
between the drive element and the syringe could result in damage to the device or even
breakage of the syringe. Finally, even if this operation is done by hand, it is often
necessary to do it blind.
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bet ween the conponents. Thirdly, if automation is used

to assenbl e the devices a jam between the drive
webk@semsiand the syringe could result in damageCT/GBRIVE/002135

devi ce or even breakage of th2 syringe. Finally, even

if this operation is done by hand, it is often

Sunewss 9athe Ineerdioni t bl i nd. Summary o the Invention It is

an object of the present. inventign to ovide a. . .. ..
It ok PRISEL Plofheopiordl dBYSIBiRndREuds f GRRECigEel figetion device in
wl-géolf gb&ﬁmgﬁﬂkaﬁﬁhﬂﬁﬁ NbdtWBer they Arick SdTBREnAAH RS sPiidenBére during

during assenbly is al ready accounted for_ and does .

asseotbly & decsily petwmted for anjl aloepvoimseensilyideagh fovajag befgen the drive

and the syri.nge. Accordingly, an injection device
ek§5@6@ﬁfﬁﬁsyﬁng%e present invention conprises: a

housi ng; a syringe received within the housing, the

syringe having a bore termnating at a forward end in
Agodiisgihangajenor fleviemarcarding foehe waasentdAvENN £ORPEEE

openi.ng in which a discharge piston having a bore is

ins@#F%@Pga drive el ement having a forward end

consi §kingd rédeivedSwiibinamt ivubief ihatsysdge haeigp anbdrb a¢rmiisating at a

adapted to bear upon the discharge(ﬁéstpn 0 Ege .. .
foxyyard eyé i pdlischerasurnrgleaanst aj @ searwgrdebinea rfégﬁ ppanfig in which a
.1 s adapted t | {.n the bore of the discharge
(h%%gggﬁg&gﬂgwﬁﬁggg@%gggﬁg %% advanci ng the drive

el enedivesdedsnttiavagvafaeatd end casixing ®f pi ssbstantéally flat edge region

di scharge the contents of the syringe throu $ t he .-
thatiis adapiegetorkeay Heon theglt epastPR of Qfe ERee Iag syjrounds a projecting
. i - - - R d

I R 0% B S B L O
ass o ahetbrvior hdwincihgnihs alrivgralemers sofast thexdvewset the idéscharge piston

Qvercone.. This is cause the projecti.ng m dd| e region
angddigsharep thescontents %\&gﬁ Fyri“fﬁec}ﬂ{‘wg{’ gﬂ’ﬁj& qha?g?enoggirer nge, or

it contacts the flared opening which guides it towards

the centre of the syringe. Coupled with force sensors .
Tierconfténamsafithe/flarad hperng to Hiesyringabere rad theprojectipg syddle region

t he .appropriate automatic adjustngnt..to.
e e L S R R
bel ARG M. THiPR RRhERIthDgraestnd midilesedion elthirypassesistmipht into the
sensors or
end of the syringe, or it contacts the flared opening which guides it towards the centre of
the syringe. Coupled with force sensors on the assembly machines, this arrangement will

allow the appropriate automatic adjustment to be made to the alignment of the two parts.

Alternatively, and this is thought to be better because it does not rely on force sensors or
other sophisticated modifications of the assembly machines, any misalignment is
automatically corrected in full. This can be achieved if the flared opening in the syringe
and the substantially flat edge and projecting middle regions of the forward end of the
drive element are so shaped and dimensioned that axial misalignment between the syringe
and the drive element during assembly of the injection device are corrected by, firstly, the
projecting middle region of the forward end of the drive element riding up the flared

opening of the syringe to a point at which, secondly, the substantially flat edge region of
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ot her sophisticated nodifications of the assenbly

machi nes, any msalignnent is automatically corrected
WO poobids14 This can be achieved if the flared openGBOSH02135

the syringe and the substantially flat edge and

projecting mddle regions of the forward end of the
thé&fdrivBrdedrRIntithe afice él@m%hﬁm&lebsamdte(dt withsind miglds tp dhe Baedopening of

m sal i gnment between the syringe and the drive el enent
theispringg tegkgnibe yrige clement H} B OPHOIHEG ¥ Er e correct ed

by, firstly, the projecting mddle region of the

forward end of the drive elenent riding up the flared
THRRPIWiat athbvent S Flarigg off theeoymaing will deyend lnpos e qondiey of variables.

the substantjally flat edg i op ofthe rward en
Ta&&ﬁ atine QFPGLDB I eisrseRiRe Ot 6 TR O o e ST ez i » plane that

pagﬁ e t{'nro%rgﬁ dth? REN SPuRf §}rﬂ%e B nﬁl%fér&blzeﬂﬁi‘ 1ihB&HEds¥eR a radius of

he "bore o e syringe appropriate
cu@&mmtﬁtofdfet\fvbfﬁf 330G aid 10086 efahé madivé bf tld:emm@edpm] In the preferred
nunber of variables, Take a |ine

embgdgpg@dt iPEpSEsIeS taH‘édlf.lfs 9 8‘&{%%‘&%?%%5?8{531{ }] éﬂ/rgﬂng r?grgmaaf gls radius of
or ur r}g? ?er ggﬁ%ﬁﬁéﬁwﬁsoﬁathst Seodvhitrfit Lid§ S/ bh RYErage radivs of

| 1 ne possesses a radius of
mﬁﬂﬂmatumﬁwdkzhahuemnlﬂ@ﬁﬁaﬁdumﬁﬂﬁﬁof the radius of the
syringe bore. In the preferred enbodi nent, it
possesses a radius of curvature of between 1nm and 3

Inrgﬂa Mg tgqg'vHﬁclpﬁheCéHa @taidﬂ anﬁ@fim&fé @Nthe ﬁlﬁr@i’lbpéiﬁﬁg.lﬁl the syringe
1 US curvat ure; be an aver age radi us

arﬂuﬁl\t ambstennally ﬂmyedge @dnpmmtmg maidilesregions uqf\ﬁh@ lf@é?var‘ii igd of the
d| ment s

oFFESGATEAR el E1eb0 SRR SRR AL s of e

shfohﬁi pl%%a&olﬁ Be gpsAbraBin e mivdehen rREAlexEn0bf tlimesdbsuammlty flat edge
of the drive el enent are designed to corr ct a

regioncl tpn o fnd of Fhe Gy CleaMnbSigeT SR a SIURGH L is at last
S%G%r%réearb{%g qg %a?(f}fngﬁlfﬁ'aﬁgp e%i!gﬁt A A élgj ﬂ%&@g‘ét region of the

e region of the forward
foRRerdaindtdTehdldriweeel@heneBten l&&tet multsaﬁn]lotv\sﬁ dirie ablonsti70%egreater.
if it is at least 50% greater than the maxi mum radi al

extent of the substantially flat edge region of the

Té AIVR T8 cﬁfég%i&];s Sl iV 1o be dRMBRVIRESE VRl 85! @Wlatedl opening of

I's at least 70% greater. To all ow all
theli smﬁge Bngefafabhy babstamtisBy agnrfese of rwvblatige abeutihe pxis of the syringe
equally, the flared opening of the syringe is
@Feferably substantially a surface of revolution about
the axis of the syringe bore.

The present invention also extends to an injection device comprising:

a housing adapted to receive a syringe having a bore terminating at a forward end
in a discharge nozzle and at a rearward end in a flared opening in which a discharge piston
having a bore is inserted; and

a drive element that is adapted to bear upon the discharge piston of the syringe; and

an actuator for advancing the drive element so as to advance the discharge piston
and discharge the contents of the syringe through the discharge nozzle, the forward end of
the drive element consisting of a substantially flat edge region surrounding a projecting

middle region.
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The present invention also extends to an injection
devi ce conprising: a housing adapted to receive a
wasngsihavi ng a bore term nating at a forwar BCEG#2008/002135
a di scharge nozzle and at a réarward end in a flared
opening in which a discharge piston having a bore is
Ndrisy! & fodhed andot ¥R @hendaheiiials d Gosdeptiedh! preakiadhe range 6.5
ugon t he di scharge gistog of the syringe; and an
mat tabk opreferain &7 Agnmhe &pi ve el enent so as to
advance the di scharge piston and di scharge the
contents of the syringe through the di scharge nozzle,
Agatﬁg, th QiR zfill anfé?mﬁls tog exial misaligharvanto beédszilswﬁmg:quallja the forward
substantially at edge region surrounding a ..
engra] the rivg AHPaR! avchs SHEKENRLY [eu AR BT saPeionn o dpat case, the
the .driv y ' b1 .45N@m to 5.9 mm,
fopdfigent <€ s BFC e ARl B AR Th (R Rt st
pré@adbly 296 nehkodsal | directions of axial nisalignnent

to be dealt with equally, the forward end of the drive
el ement may be substantially circular in

el 7 | 94 & of@sGori 18 h@oraiedddnrtklehettifay account for
T%ﬁ@%%“éﬁ@héﬁ?‘ﬁ%?ﬁ%@?ﬁohas g radFusOin t he range 1.2%
beiWedro2 B And50¥%pofthe taild] areRoBibe forwryg ciihef thetskitvaplgmgntypreferably

flat edge region qof the forward.end.of .the. drive
Tit St Ty abeen b e grva g an SSai e Ut Ve
total area of the forward end of the drive el enent,

preferably 37 3 %of the total area of the forwan%
Aeiid, ab allsv cilli dieationreef axiahanisalignnent| tpybg| dealt with equally, the

directjops of axi.al pisalign -de ] tantiall
s al e e R Sh D APIED s a0 B bl be substanily
adRiep A rem6ly Ofhe tilkger idry@tereh fofie Rubstmtially fuibatwlat fegidnyis 61 +2 %

annul ar. Preferably, the inner dianeter of the
ofthbsutentiagietsz. f | at annular region is 6 1 2 %of the

outer diameter. Again, to allow all directions of

axial msalignnent to be dealt with equally, the o
Agﬁi‘ﬂj, eeiligvgaliigedtons e@hxial misatipeméntrtade deglh ovitdf equaldy, the projecting

rive elenent is substantialll ircular.in shape. 4
middis arsion e P E GG QG Y EIBIeBY 1 BRY PRy Gyt F o shape. For

reg Ok Afie hiadRI e ¥Rn fehe fdrward end of the drive
rw%}sgtggto{u)}f {;@ olngBM@rﬂge nﬁl{&gec g e¥ion

apers fro e sUbstantially flat edge .
ele@@hopref@aldy tagers fromitbe sutstaghially Hat edge region to a neb. It is thought that
best results may be obtained if the projecting middle region of the forward end of the drive
element tapers at an average angle of between 35 + 10° to the longitudinal axis of the drive

element. For example, the projecting middle region of the forward end of the drive element

may be substantially conical or frustoconical with an included cone angle of 65 + 5°.

Brief Description of the Drawings

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

figure 1 shows in perspective an injection device of the type to which the present
invention is applicable;

figure 2 shows in section the injection device of ligure 1 before actuation;

figure 3 shows an enlarged portion of figure 2; and
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best results may be obtained if the projecting mddle

region of the forward end of the drive el enent tapers
w@rooani#ver age angl e of between 35 10 to t he PCT/GB2005/002135

| ongi tudi nal axis of the drive elenent. For exanple,

the projecting mddle region of the forward end of the

dri vRubd € Enpersprytibevisutstthndiied ¢lymennifdegurey1-3.

frustoconical with an included cone angle of 65 5.

Brief Description of the Drawi ngs The present

f I ith
Det{‘gié%’ﬁés?ﬁgt‘%ﬂ é%tﬁ@%éf&r&ﬁ&ﬁbggﬁlerﬁfwm%so exanpl e w

Flédﬁlllrshoikls&h@mctlon mlcgmd@thavmgmh@m;}r@cu%mtb @\nr@}em@f end 101 and
the type to which th nt ;

o P Sl B B SEARa LYBS o3 208L AR 111 b
préaegtg "tﬁo&%l?ﬁ'{eq{oﬁsﬁgtl YahLL ‘Uv}mfﬂ SR st By pRséng doe8 d)n its upper

igure 2; andfigure 4 is a perspective vie
suffficd il adThare ieh andicatorafpefingdd dén thedroupmedpgaiey adjacent the proximal

Description of the Preferred Enbodi nents Figure 1
endi@hs an i njection device 110 having a housing 112

with a proximl end 101 and a distal end 102. All

parts are injection-noul ded. The housing 112 has a .
Figue@oshows e hdvisulg PRojonteining h bypefernkesskngs il hd 0? qonvgpgonal type,

1n§(glf1$1§ @gs%l?ipggboé})h gfbt t%?rg%éﬂﬁ% tlsciﬂéa?e%rdqﬁ H@Bdéﬁ% Hg&ffé }118 and at the

otgﬁlﬁﬁ'anﬂaﬂ ci@edhadbmeatbndl @ﬁlr@‘eﬁunmbhngﬂﬁt wohld Emlgmﬂlg be used to
shows t e housing 112 containin poder m

Gismigeghe tanfenst of BinTDES HE mAgwUIY [ hae e Fanayed ppd fplaced with a
body 116 t
dri\%8éigrﬁant 1:3%'rw ic tlﬂagdel% %ﬂ% angewmeoagﬁéﬁ? B&RH:Sins a drug

0. The conventi onal
1P 1"8& hd@andstbreaavittiatthaveyrinberiovdyal 16, Whilststbe sydnge illustrated is of

hy%ﬁérﬁgr@ s, dhiovee aRo-apREGRE it hgs QR rEuL L lfgtc dermal and
’-‘3? WG Qgﬁﬂ&ér %ﬁﬁlg(h By H%dlﬁﬂl"i‘ thelipjetifh ¥ @ice bR Yresk8dlinvention.

SFETA be admnistered within the
AsYitlusiged) oty Hdlﬁlng\/\lncllmiestmeemm iduiye hichs hetat les dhefform of a

hypoderm c type, i s_need not necess
COPRRISSSQR mugm&g |t|h|ag€ 1ases Pﬁgpn%%gu 06118 t%gneg%edlded position in

wﬁ:cﬁ' 88ROy B %ﬁ’teﬁ?@s feR0aMapbrniael dgnjre aie bousiigy it L2 tofa retracted

e present invention.
position in which the discharge nozzle 118 is contained within the housing 112.

The housing 112 includes a support member which, as shown in figure 2, takes the form of
a cylindrical insert 122. The cylindrical insert 122 has, on its inner surface, a support
surface 122a which connects with one end of the return spring 126. The other end of the
return spring 126 acts on the syringe 114 via a syringe carrier 127. The support surface
122a is provided, as shown in figure 2, by a rim on the inner surface of the cylindrical
insert 122. The support surface 122a is positioned beyond the indicator opening 113 away
from the proximal end 101 of the housing 112. The return spring 126 connects with the
support surface 122a on its end which is located away from the proximal end 101 of the
housing 112 and its other end acts on the syringe carrier 127 beyond the support surface
122a from the proximal end 101 of the housing 112. This way, the return spring 126,
which surrounds the syringe 114 and syringe carrier 127, cannot be seen through the
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As illustrated, the housing includes a return drive
whi ch here takes the formof a conpression return
W@ psneges1L6 t hat bi ases the syringe 114 from apCT/GB2005/002135
ext ended position in which the needle 118 extends from
an aperture 128 in the housing 112 to a retracted )
ind@fbt bShing1 Mhitchnytilige Hefopd)dugjag oo aftbetiiaingsof the injection device
contained within the housing 112. The housin :Llﬁ'T & 45
110nEhe endindaicalipprst 2 Emmesre e, indhe idisater gpeping fyld trmed from
t akes .t he f-or | [ [ ; the
oot gt 8 By HEEHEREofRhe WPARKC 1FEam Paviewed through
inSiv@pPopentny fidce 122a which connects with one end of
the return spring 126. The other end of the return
spring 126 acts on the syringe 114 via a syringe
Atcﬁureroltﬁé’r ‘of th qﬁ)ﬁ%ﬁ@g%ﬁ BY fRGEdL 3%, whillh D¥tel@Res AR form of a
shown in Tigure 2, a rimon the inner surface of .
cobfpessivhi diilei speihg i188 £Driva Z2m Heedrivepipong 190ris sepsmipied via a multi-

copmRsReRE g MRt ignd 14 1 o TSRS AT IS Poffiito fs extended
pdfgfé)gr Jh@&ﬁélﬁ%&ﬁ@ c6RABRNE Thidudh e hoQIS YPPOThe 8HIE a€®mplishes this

on its end which is located away fromthe |
taght byiaotihg divectlyOdn tie divg Hduaidhthelsyringad 1+ Stage Heptiemhetween the

acts on the syringe.caryier 7. ond. t u r
i SBE A, U HEEp PO AT MLt WRLERG i ange together
mi‘c%zthe TRhdn V@Yinﬁt 1% bBLenE G drNthel &fingdhbsdy U6 r@edisisome other
the syringe 114 and syringe carrier 127, cannot be
olseracidrhimougiiownd hat titards #6 m¥eRi ng 113 at any time
before, during or after triggering of the injection
device 110. The cylindrical insert 122 fornms a w ndow
Thé'nhultg comgbrieat arive petiess tHel drifosprig: 13Mad thenypageni4 consists of
material so that the contents of the syringe 1(1d4' can. 130 and
thies [winsipsd compongys. harive deeva bH Blenidnty F9@ thadryggpring 150 an
ot her .end pf ' e Jav=Te ' j id to
RS PRtS g oeasﬁfsﬁ Eeﬂl?% ?%H%Ppg%ﬁupér lzlstgfd;ﬁ dr il{\éedii {;,Vlg\r«?%aw%gghlg fhui
a B¥coM@ dfivesleindst, did detvessiernery 133@lreslytmentimiedt ed via a
mul ti conponent drive to the syringe 114 to advance it
fromits retracted position to its extended position

TROG - FaSG0 8fedfnt 152 FRIIERILSoliBHaUah 140Sthe ¢t @adilBof WARA forms a

rirve acconplishes this task by actlng directly on the .
céltestior] Sdanabrerl 142 én syminugatiam witBtaareng 144 thet peiendselroradhe collection

t he drjve el enment 4 and syrin body 11 : .
chaE SOy R TR T AP GO AR S Hehtit 134 icludes a blind
b{ié%g% Ghatif opd dtNfhe L4A 1O RIcERARhOREMOT40t i Soseting thelsitiyr. As can be

neets some ot her . ) ey .
seen, the bore 146 and the stem 140 defining a fluid reservoir 148, within which the

damping fluid is contained.

The trigger 111, when operated, serves to decouple the drive sleeve 131 from the housing
112, allowing it to move relative to the housing 112 under the influence of the drive spring

130. The operation of the device is then as follows.

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. The second drive element 134 moves and, by virtue of static friction and hydrostatic
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obstruction (not shown) that retards its notion. The
mul ti-conponent drive between the drive spring 130 and
W@ b®sayssicige 114 consists of three principal PCT/GB2005/002135
conponents. A drive sleeve 131 takes drive fromthe
drive spring 130 and transmts it to a first drive .
foRles BBie theibtgh Thé Gruigri 28 uo be bdmissteted, uhovesethe ispringe body 1 16 against

danmping fluid to a second drive ele t, the driv .
theheirorit e ICtaRs @AGY Hen{ [ S SPREEAPPSPITYe g pypodermic

132 | |0 Wt t£RH1A01 28 (ifoti hORin) GEVEhE Yholking 112. This
nﬁ?ﬁéc*ﬁﬁ?gﬁ%?%%%o Idé%t Fon chamber 142 | n C()eruni cation
cobtibfilesamyie e réddn Sprate B6ttetidmsfoubar thissydogd adyi b meets some other

hanber t h th f the stem 140., The..
e o 02 0, W R TRRIFERY een
se?ﬁrgd] gf]% %ﬂ?ﬁf@qﬂoaﬂ(ﬁ gl é@@in?@ &odly ENM6L4cH @i hodhostc dbrees acting

her can be seen, the bore 146 and the stem .
thidk@hothé idnig 424 t6 bei aflministeradonre nofesufiigient; 4@ sepist they il drive force

danpi ng fluid i ' . The tri .
oSS 3B et s, My 31 oo o

m%)t)@ VRS itﬁ!egsﬂrﬂr%e Eﬂdkomn&di fhet@ug2e Heglattovise tischidiged. Dynamic
ousing 112 “under t

e influence of the drive sprin .

f1icB0n bEtvecenphe atdonr dstvetdiemertiddeandsthe uring bedy f Liydnd hydrostatic
Initially, the drive spring.l ve rd.v

mfbfydﬁoﬂﬁxﬁ?ﬁcvg)rgffsegﬁ)/‘@ %%lfgntt})]\r/(ggghtnﬁ]ee ? |nI s? 241t Be UdifiiBtered arc,

drive
hEW&ENbud2ntng fdhan fine Stengdhi steing! eP®Nh 8 Tompressed Intate, so the
second drive el ement 134. The second drive el enent 134
hymodesniamesdlpy 1§ remaiss efterdedt i ¢ friction and
hydrostati cforces acting through the drug 124 to be
adm ni stered, noves the syringe body 116 agai nst the

Bafdrk @ Rbodderivetlemens B4 rachikd Ghe dinbof #¢ travelspitlinghe g@inge body
conpresses and the hypoderm ¢ ne e 118 enprges fro
1 Giesoehafore he conjerts pFahy wnggﬁ@m?gl& dP%‘%a'ﬁ%qr? ??%téusﬂ’f%‘“ shown)

This conkl. {3t &l L3triRioh NI 7L HGiHO tthe TBugitg 112. The
0 Hh?H§%é§?9%§§m%%%ﬁ3%1%%ﬂ%ets some ot her obstruction )
ch@tictia0lT) mokhed theairatrasonst mwandsi ssnthaBtheafiest drie element 136 is no

static frjctjon between the driv 4,

s bl o RS S la® E y PP A O A clement
136 Ho AShdeP LAY B8R thd G cohid rivkederhontig 4aalidwiing ttles fiebt deiee eletent 132 to
sufticient to resist the full drive force devel oped by

nidve relativeetoghe sévgnd dive lemieht B34poi nt t he second drive

el ement 134 begins to nove within the syringe body 116

and the drug 124 begins to be di scharged. Dynam c

Because the damping fluid is contained within a reservoir 148 defined between the end of

the first drive element 132 and the blind bore 146 in the second drive element 134, the
volume of the reservoir 146 will tend to decrease as the first drive element 132 moves
relative to the second drive element 134 when the former is acted upon by the drive spring
130. As the reservoir 148 collapses, damping fluid is forced through the vent 144 into the
collection chamber 142. After release of the drive spring 130, some of 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; the remainder acts 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
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friction between the second drive el enent 134 and the
syringe body 116 and hydrostatic and hydrodynam c
w0 o008esSsmOwW act i ng through the drug 124 to be PCT/GB2005/002135
adm ni stered are, however, su§ficient to retain the
return,spring 126 in its conpressed state, so the
spANP S e ing @ithressdd Bnd tetiypsdeutieneteill: reBefiny extdnded.
second drive element 134 reaches the end of its travel
mnthln t he syrlnge body 116, so before the contents of
Ll e body 116
T SO FordRY it biphoft FEGAes ) ReeLMiRR8 N Ghinge body
an@oéhi’lt Eb Gloi AithéR 7Awithiki poith ¢hehoosiemiy dflthe Shimge 114 are completely

constriction 137 noves, the rotru3|o rds, so,t hat
dischaneei sl B 60 GROHRNPY TS6OREE R THONGR POE Qa e g Webond drive

elc%rfq?ergsl%golﬂqtsd{ekﬁéﬁnlgﬁkgﬁgﬁ ai't@‘%o cORGSue 1Y Sab@PREBsmpihfFluid to flow

rrve e | onger acts on the second
theighviie t@riein] alldving diel finad dlgvet dleméitr1SE to cpwtinug|itsrppitement.
132 to nove relative to the second drive el enent 134.
Because the danmping fluid is contained within a
e 4gfirRed b@%x&%gteahﬁeﬁmé Rfcht iensf 133sknking the drive
B%?%:&%gkéx%ﬁgl gz and the blind bore 146 in the second
slebvievie 1 @hemmrmvetem@nmlaa@r@ﬂo {anger Eozeqad o engagesthe drive sleeve
wll tend to crease as the.first dri
b graiBpianp Vgt 5 e sewedrr it Ponel] L PETER pebins, the drive
sl{:«ﬂ% 139"EMd 1%%&%%%&1 e dbive eltendht i 92, Slkiingthtdio rsve relative to
e reservoir 148 coll apses, danplng f|UId Is forced
edchr athigh Athéhiy emmt,ltbﬂ contse, thee swngcedi4 dh relearededeqapse the forces

el Y
apsloged BT Bavbipritie) B+ BoTBpdtdelorybfiifedl hOSyringe 114, and
th@"’limj( Rtcé |ab'ﬁl§% ofe WS byithgetwillobd tawetdraughet fiem the return spring 126.
onstrictio ornmed by the vent 144; the.re 1
Thmt, shgytingst Heli is aiom ratwmned i 1t6 Hetraqted gositiep ‘5 gft?gWJGCt“’n cycle is
|c{|on between the first and second drive el enents :
c Ql ®134, thence via the second drive el enent 134.
Losses associated with the flow of the danmping fluid

do not attenuate the force actin e body o

AéMhSﬁgl@Stpéa% o conrseosntgapee i sab 14 fag Bt Lo Ghe ond of the
fidiGe DYBOLRA BF thegadbe 1 141¥akslsd with a boot

ded?\%@ﬁ%@%@g}ﬁm %ﬁﬁe ’Zecond dri \r/bgﬁe ement 134

1g3),rrpl etes its travel within the syringe body 116 and

can go no further. At this point, the contents of the

syringe 114 are conpletely discharged and the force

AT g&g%o{fg Endlf1iué8aR @A FigutedB Al 4, the diiet @lemenh@34 terminates at

secon
its forward end in a flat annular region 200 that surrounds a substantially conical middle

region 202 terminating in a neb 204. The rubber bung 134a possesses a central bore 206 in
which the conical middle region 202 and the neb 204 are received and a skirt 208 that is
borne upon by the annular flat region of the end of the drive element 134. The opening 210
in the rear of the glass syringe is flared, in this case by being provided with a radius at
region 212. This radius is provided around the whole of the syringe bore opening and thus

forms a surface of revolution.

The combination of the radius at regions 212 of the opening 210 to the syringe bore and
the projecting conical middle region 202 and the neb 204 of the drive element allows
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element 134 in its termnal position and to continue

to cause the danping fluid to flow though the vent
wazeps/1eisiowi ng the first drive el ement 132 to PONGBRWE/002135

its novenent. Before the resefvoir 148 of fluid is

exhausted, flexible latch arnms 133 |inking the drive
mi%él@g@m%nis?&f thiettivot foebef inasagedr This ielbepaise thlgomdeal middle region 202

| f d
anh b P PO ham oA B R BenDE TOCHfelE Tinec qrsontact the
ra@ ﬂ§ §tfﬁég-ﬁp§g§z vtr}ngﬁ] gﬁi‘&ﬁh@hﬁ%%rd]saﬁe 8&ii®e dTehd §RERE bofe. The radius

ri’ve nment allowing themto nove
at kelieds V& 4l thashbswdritielly flat anrhilar negiontand dhe eeniak goniga] gortion 202

anE%é}ﬂ eOf}r pé éix% prfVﬁS al%edngqgﬁﬁgrséle 8(51 SSZ\a egdr %ﬁé &" e %588&9 that axial

def thE Gyl f‘lgiearﬁilﬁe @ didifer |’1|314 duping @ssembly of the
ng ont e syringe will be the return force fraom

mjebeor[ elevice sprdongceted by, Thigdy, theecanjedl giidie zegian @8% of the drive
return dtojts rtetract.ed

clespertardias bp i LUt Sireion 222 34 pud R S OE stQlsBB) ¥ substantially
ﬂ:ﬁ%ﬂiﬂl@f‘ Pe%larh@omépthla hivRagerhakn 34 emvmkefs rooRtathwitk add afdes up the

ousing 112. As can be seen fromfjgure 2, the mzl

radfus bheegayrd lﬁg’e) dien the deeaelemen 134 ia %B(fre 5 the syginge T

di scussed above and illustrated in figures 3 and 4,

the drive elenent 134 termnates at its forward end in
InathfsI ALfeABN UnBbdinR@k 6N theQfvdniiah, the inrey didmeter of the bore of the syringe

substantially conical mddle region 202.
164 i5e®35640. 1. rlmb@prw I@A'asgfs-bg% PEQE dgg‘?c%%{‘*“g%lb depends a

I
o050 BRSPS L 1400 1502 0 s
S}gﬁfge bbikl i ﬁnﬁpﬂfgér&rd d‘ﬂll&tidlmexg[, posdesteh @ radids of cwiivature of between 1
riv
vl ey BB s 30ty o A o
uP{h%Vé;%‘ﬁg I?h@sﬁlﬁ%\%\iﬁllf‘tﬂaf QA AR eontbll Snidal 1gidns of the drive

around t the syringe bore opening
elaﬁﬁnt 3 afwdmgmdsturcfcmmet aXla} gvs;ﬂhgmngnt inTR@l, this radius of curvature

Conblnﬁ% gB/ 8% gtrir::agerggpp %8 re ons(% l:eléétrg{%t é@?he substantially flat

ér‘i% o fidahas R Mn&f23an @e&aere@@lbs 2 lotedined & 1d ﬂs weleast 50%
emen owsm sal i ghnents of the two tQ be nanag

gi’élat&s fizm the omervUmITedibeNiEHIOf heenbstaptgliohatadge RS0 ﬂ%fhe forward
e@cﬁ ef O4flﬁwléeée 5 Bﬁ j.ﬁ\{egglie%teﬂ suit@ Tﬁﬁlow?f fRE MsL% (greater In this

embodiment, a radius of 2 mm is preferred, which compares with a maximum radial extent

of the substantially flat annular region 200 of the drive element 134 of about 1.15 mm.

The drive element 134 itself has a diameter at its forward of 5.9 & 0.22 mm (i.e. + 4%) and
thus its cross-sectional area is 27.3 mm® + 8%. The diameter of the base of the conical
middle portion 202 is 3.6 mm + 4%, which accounts for about 63% of the total area of the
end of the drive element 134; the remaining 37% is accounted for by the flat annular region
200. The conical middle region of the forward end of the drive element has an included
cone angle of 65 + 5°, which means that the sides of the cone taper at about 32.5° from the
longitudinal axis of the drive element 134. These various preferred dimensions and angles

make up a device that has been found to work extremely well.



radi us at regions 212, which guides themtowards the

centre of the syringe bore. The radius at regions 212
wapwstusisubst antial ly flat annul ar regi on andP@16B2005/002135

central conical portion 202 add neb 204 of the drive

el ement 134 are so shaped and di nensi oned that axia

m sal i gnment between the syringe 114 and the drive

el ement 134 during_ assenbly of the injection devige, . .
N e o 1 5 S dL s s to

02 of ,the dri b cH . -adi ine th bl
e 8 B S35 Y BLETPRL, B¢ Ry i, Ahin e sl
opetalish 25 iadditignall diveasienienr betogen i@t dB4tdre thei uag 134a. At its

el ement 134 al so nmakes cont act 'tgdand &ides ug té&a h d
forveeadd uendat the egfldior) 2driveo elgmegh S\gﬁlél FIRGRIUSP e FrEATHY 1135 sbape an
di)'@nﬁ%%%?es n(%ﬁ{é g‘?‘f]‘? %lgﬁeﬁty 1347 Qﬁtslﬂet 4r8 ehdl iBsHRT RpfRRce the shape and

€ I'nvention, e I nner dianeter of the
dikergos of e e iandekikd 4f ile Burds5134. Thum toTthe drive element 134, the

adGbpenive emeur oo a ubrasaoR o e Pl b G g byae 1340, it
w@ﬁe&ﬁﬁ?ﬁﬁéﬁ%@m&r%@g%@éri\ﬁer@erﬁéﬁ' 1ag. of the syringe

rred enbodi nent, it possesses a
radi us of curvature of between 1 mmand 3 nm Since in
this enbodi nent, the shape and di nensi ons of the
flared opening in the syringe and the substantially
flat annular and conical mddle regions of the drive
el ement 134 are designed to correct axial m salignnment
in full, this radius of curvature should preferably be
greater than the maxi numradi al extent of the
substantially flat annul ar region of the drive el enent
134. Better results are obtained if it is at |east 50%
greater than the maxi numradi al extent of the
substantially flat edge region of the forward end of
the drive elenent. Even better results followif it is
at | east 70%ggreater. In this enbodi nent, a radius of
2 mmis preferred, which conpares with a maxi num
radi al extent of the substantially flat annular region
200 of the drive elenent 134 of about 1.15 mm The
drive elenent 134 itself has a dianeter at its forward
of 5.9 0.22 mm(i.e. 49 and thus its
cross-sectional area is 27.3 m2 8% The di aneter of
t he base of the conical mddle portion 202 is 3.6 nm
4% which accounts for about 63% of the total area of
the end of the drive elenent 134; the remaining 37% i s
accounted for by the flat annular region
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200. The conical mddle region of the forward end of
the drive el enment has an included cone angle of 65 5,

wokioshisseans that the sides of the cone taper BCT/GBRWWS/002135
32.5 fromthe | ongitudi nal axiis of the drive el enent
134. These various preferred di mensions and angl es

C1%; up a device that has been found to work extrenely
well.A drive elenment 134 shaped in the way descri bed
has further advantages. If it is desired to reduce the
dose, vol.une the devj.ce, this is easily done by

Linsé$?Pﬂ%?“%géyﬁac?ﬂgngégénbly operation, an
addijpqRale: drive el enent between el enent 134 and the

bung 134ag,At,itS forward end, the additiaonal drive . .
el erresiringagataivadepitbiauibe housiag) the qygmgq:];\agmgﬁdbore terminating at a

di mensi,ons of .t he Ve ; . ] . .
S B o A ] FE DBl o RGP n wich o
di&dﬁﬁréé%ﬁo@ﬁﬁviﬁghibbredé idseeeddung 134a. Thus, to the

rive element 134, the additional .drive elenent w/ll .
be imdiies clamershanga foraRTd rd Bemiting £ 2 %“gst?ﬁtéaﬁgtﬁ@ edge region
1343, ity | ndi St ingui | i Gund o

o apt s by 1 SR OB o Ottt i
maldotegionghatds sdupiteire beeewiveddnhe bom of He disaheigegistemand

syringe having bore term nating at a forward end.i .

a di geHivyger fpgsza%wma&ﬁj t e ARl Y g %%aﬁceffﬁs(r?‘_és&ﬁarge piston
an%ocﬁggh?%g'tﬂe tafls 8f ?x'e% HrRigh RO R fOnkzROr € 'S

I nser ; a drive elenent” having a forward end

consisting of a substantially flat edge region that is

adapt ed to. bear .upon the disch e _pil stonof .t o .
2.syr Pﬁ@énjgﬁborgq?ﬁvgﬁfﬁqagrdglgptp&?aé&a{ ﬁbwﬁ{chd_ﬁ% ﬂ?reeéliog%mtnﬁ in the syringe
al S1RAMBL GRS RS Ec%%ein\’ie}%ojd&tihg enid@leeregfont e e Sotwairgend of the

pi ston; and an actuator for advancing the drive )
déVeeetemenise as shaped ded menweéith@r?é#g aniggligngieng hefween the syringe

dj sc e, the contents Lngefaro
o) BEREH 5 AORER S 5 LB OITol by s
plotifl InidaleMtigidh bhend forvedll epdwifrte idnive hdernyti ridjeg arpdthe flared
the substantially flat edge and project Kg)g m.%fllg . £
opasifimakthefsyringe o Ramy 26 searadlys resubpiapially dptedgg region o
S ed .an ' .0 [ ' i ; ; e
QR R of MR Gl ks B, A SpLANERE IRSHIBED lign th
diiecleiaGhitenbsate vl de sgriageor rected by, firstly, the

3. An injection device according to claim 2 in which the line formed by the
intersectioﬁ of the flared opening of the syringe and a plane that passes through the axis of
the syringe bore possesses a radius of curvature of between 33% and 100% of the radius of
the syringe bore.

4. An injection device according to claim 2 in which the line formed by the
intersection of the flared opening of the syringe and a plane that passes through the axis of

the syringe bore possesses a radius of curvature of between 1 mm and 3 mm.

5. An injection device according to claim 3 or claim 4 in which the said radius of

curvature is an average radius of curvature.
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projecting mddle region of the forward end of the

drive elenent riding up the flared opening of the
WGE00sngE14 0 a poi nt at which, secondly, the  PCT/GB2005/002135

substantially flat edge regia@ of the forward end of

the drive element rides up the flared opening of the

syringe to align the drive elenent in the bore of the

syringe. 3, An injection device according.to.claim 2 .
6.1 n whi ghedtien device Fcepiding oy clape 3 o hlR & F’owh@k‘%ﬁ gaid radius of
flared o ' . inge and a plane that passes
CUEY, ﬁﬁﬂa@ﬁgbggyghg%g?ﬁ%¥?$§?nge bore possesses a
radi us of curvature of between 33% and 100% of the
radi us_of the syringe bore. 4. An.injection device . .
7. acc AMiniRption deVise ArPIfing ip AEK oph &t Fﬁ‘f@s 1%06? ‘r‘?e‘g‘“ﬁb ﬂl"hseald radius of
Lnter ' a&;’hﬁﬁﬁ RRERNY 0P fhelsiBstaMIdI IRt @ASE region of
cugvatf)‘frg%g&%htgpth%gst%{e@t roug‘% t he axios gfs tsﬁe sy?i nge g reg
thdreafbsseddesdivardetherd. of curvature of between 1nm

and 3 nm 5. An injection device according to claim3
or claim4 in which the said radius of curvature is an

g aver Ao LA URVRE 26LrIRkLYH @lfm 7k WHICE Cid i eMtisasf curvature is at
‘according to claim3 or claim4 in which the said

ledsa80Us grehter tramahe maxisum milial exdantr efcthe substantially dlat pdge region of
7.. An jnjectjon.device according to any one of clains
thgf%'wﬁfdmgﬁh?%vesé?l&e‘?tadi us of curvature is greater
than the maxi mumradi al extent of the substantially
flat edge region of the forward end of the driye .
9.el emtntnje@dionAfevicsjaceuriling toelaine’ wcwbichithgsaidraduug of cprvature is at
in wiich the said radius of. i 20% region of
il frépteR b R i Pigf S e B o9 ot S0 region o
thS WS EA Pt the BH 3 eleglgat. r egi on of the forward end of
the drive elenment. 9. An injection device according to
claim7 in which the said radius of curvature is at

east _70% gre ; LA, i ; fflared openin
1(i'he 6%%%1} ‘2‘{"?‘% %ﬁgg{allg%%e%%i on 1%?@%3.%% n]?)g‘trm\j\{/aﬂrtgeend penine
oftthe Efiengdrib viebsetalbna surfRe ofneviohjtntabont Heukisef the syringe bore.
according to any preceding claimin which the flared
openi ng of the syringe is substantially a surface of

1{,eVOMtihj%&i&PMcetcBﬁlpﬁéinﬁz of the syringe bore.

a housing adapted to receive a syringe having a bore terminating at a forward end
in a discharge nozzle and at a rearward end in a flared opening in which a discharge piston
having a bore is inserted; and

a drive element that is adapted to bear upon the discharge piston of the syringe; and

an actuator for advancing the drive element so as to advance the discharge piston
and discharge the contents of the syringe through the discharge nozzle, the forward end of
the drive element consisting of a substantially flat edge region surrounding a projecting

middle region.

12.  An injection device according to any preceding claim in which the forward end of

. . 2
the drive element has a cross-sectional area in the range 6.5 mm? to 110 mm’.

13.  An injection device according to claim 12 in which the forward end of the drive
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11. An injection device conprising: a housing adapted
to receive a syringe having a bore termnating at a
wo eoodaridiend in a di scharge nozzle and at a r eBeaB005/002135
end in a flared opening in wiHBch a di scharge piston
having. a bore is inserted; and a drive elenent that is
claganheda toshestiongdorea ¢f2 7 wohar 86- pi st on of the
syringe; and an actuator for advancing the drive
el ement so as to advance the discharge piston and
1441 schg 'irg@ctfokiedeqf&eta%mran@fm g psweuﬂgecmihf @ughich hige forward end of
di scharde nozzle, the forward end of the drive el enent
the drise slbment iskulstatibly ameulad Ingresszecttdge regi on
surrounding a projecting mddle region. 12. An
i njection device according to any preceding claimin
19Mhi chiy iR ¥8R& Rerdhg id16latih iMeinekkiok ke Ras/asd end of the drive
cross-sectional area in the range 6.5 nmto 110 mm.
eldiBent/Aas hmjdias inghe thoge E45aamde i@ 0 claim 12 in which
the forward end of the driveel enent has a
cross-sectional area of 27.3 m2 8% 14. An injection )
1glevi 88 iaresHiRGed &ecaflingtechithng il whichithe Wrivaid eid of the drive
forward 'end of the drive elenment is substantially
elemenidiag p radiugelch 8 BWeti4dh. 15. An injection device
according to claim14 in which the forward end of the
drive elenment has a radius in the range 1.45 nmto 5.9
17M AR injStidnde8idei lotordizigito enp preoeding glain ig Waiich the sitbstantially flat
which the forward end_of fhe drive ele s a 0
cdtabgion of (i TDBvshend of the ArvR s RO TE BSOS Bt Perirodh 25% and 50% of
accor di [@Q?/ ' . ekl Whi ch the
thgg%tg{%ﬁ??%{h?y f aé‘?&g‘ﬁgg}‘?gﬂ%?eﬁeh?he forward end of
the drive el ement accounts for between 25% and 50% of
the total area, of the forward, en

ft dii .
&1 o iniepBion Al vien; BEPTIHE Hoglets. Lo un ittt i Sustantiolly, flat edge
ré;gg)rnm rtgg g%rgﬁrcﬁéiﬁ%f@ﬁg e derthbtacesiats foe g7 e A oftthetotal area of the

of the drive el enent accounts for 37 3 %
foatvatdendt afttbd daveedleméntt he forward end of the drive

el enent. 19. An injection device according to any
preceding claimin which the substantially flat

19.  Aninjection device according to any preceding claim in which the substantially flat

edge region of the forward end of the drive element is substantially annular.

20.  An injection device according to claim 19 in which the inner diameter of the

substantially flat annular region is 61 + 2 % of the outer diameter.

21.  An injection device according to any preceding claim in which the projecting

middle region of the forward end of the drive element is substantially circular in shape.
22.  An injection device according to any preceding claim in which the projecting
middle region of the forward end of the drive element tapers from the substantially flat

edge region to a neb.

23.  An injection device according to claim 22 in which the projecting middle region of
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edge region of the forward end of the drive elenent is
substantially annular. 20. An injection device

wa@ewendisng to claim 19 in which the inner di aneCEGBRG05/002135
the substantially flat annul d# region is 61 2 % of
the outer diameter. 21. An injection device according

thd forenyl qudextehl dgveélament tapeshatin sveeager aighcef bryweemid & 10° to the
regi on of, t§1 f.ar d end of the drive elenent is

longitydinghasisp ‘g‘ é‘F‘?’%Ia{e %n shape. 22. An injection
device according to any preceding claimin which the
projecting mddle region of the forward end of the

24dr i v édjestiont devigreacsofdingnie lebiguB oarddinl Py in|whicedbe PIOJeCtlng

i 50 Bt 3 WL e PSS, BSAOR onicn o

end of the drlve el enent tapers at an average

ﬁ‘%ﬁ% eE%f between 35 10 to the longitudinal axis of

the drive element. 24. An injection device according

to c m 2 e P t
25 egi%‘h“@‘?&{oﬁ éefvbcre\/\%‘ipardg?ﬁj 9001@ afrﬁteb %i}ll \‘72’1 24 e éo{ﬁ feaflof thtoconical
reSiHRSF ARtbAYAY cA@Bf 8ldri9t cleiéit BAQRI 1ﬁdhdec2<53ne/&i’ugle of 65+ 5°.

I'njection device according to claim24 in which the

coni cal or frustoconical region of the forward end of

the drive el enent has an included cone angle of 65 5.



