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I nj ection Device Background Technol ogy The present
invention relates to an injection device of the type

WO b@b/1138eei ves a syringe, extends it, dischargeGT/iGB2005/002117
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 ta enploy a drive spring
and sone form of rel ease nechanismthat rel eases the

S nge fromthe influence of the drive spring once
Ln;%\égl_grég@rpgms are supposed to have been discharged, to

allowit to be retracted by a return spring. However,
BRI ABrlRYfo&f | Sen in devices such as these that

I cu to ensure poth co e di schar of .
Th%er%%llﬁwt@arfpiﬂlﬁﬁ%tom hieatioRtks eohcie s tiadeciives a syringe,
ex3otidsh n? dlsf:liaﬁgési 1h£cdihltéﬂ€§ax&pﬂhbﬂ getraBaqamaemaﬁcdlllyestlae%oms general
oG b e SRR Th YD T CEPRORTer R Y iy o aive
spaingiand sbmn fodn bfisleast ewsbanis ligatirelmses dleeiysuge friohathejiefluence of
thb %{ﬁ/{: sﬁﬁﬁ% Yfice ity g?xﬁt tﬁﬁéjﬁ%}ggsé?if toUNE Hes] Hﬁ@ﬁdrgai i %llow it to be

ginis ' ease mechani sm na
retréct@b Y afeluE/aiingnce t he syringe contents have been
di scharged, which is unsati sf actory in a device that

nggpx?e%ggqﬂ%%r@[ Ez} rgﬁetlrgﬁ%ﬁég é%g%a%éc 2l éﬂeseﬁﬂ{#j In?af[‘cle ! ld}/fﬁglﬁ{ to ensure
bl eo@pletedisihageet dfths afrirtge dﬂiﬂtegtsmnd&yllaiMmletababf therspringe from the

the S}é’}g" {'}%% %né\ﬁ Stf%ekgugt 91?(1 sq{fttﬁ[e JaEi% ?%éhl?gﬁents of the

d@mﬁ: saecomdhymnarglmm& safety buist éqerrbdlltamwvethe aotijvaiden @i, the release
m&HansB, Ef& tePQHé R4St WBSihAPTR. E&{se{ﬁlﬁw@ %'f'%ﬂh%&lmatmg the safety

partlcu ar y I n connection w aam ni ste

r
maggiiyds thekthsaelease msphanisip .Ws}aﬁdg.opsﬂ%i‘z%‘x 01@?22‘59 gyringe contents
heﬂ'edb&ﬁz(ﬁ&ﬂﬁrgiﬂs GiHidte i Lﬁa@[ﬁsﬁzt&f{ innj eetice rnthaeis @te@osed to retract

dto.d of .. .
"g‘“ﬁétg‘iaﬁﬁ P%F%C el'ﬁﬂi’ W‘&‘e?"’é{/%‘i‘?‘i‘i‘ 8‘%1 ggﬁgé @f‘ q{”h 8h“s OVereSt“natmg
tht Gafety cengiai may endaodthatf sarieref aie szyrxrtgheponmntmm dlscharged after the
SRS OLLES 8, SN £ 4200 L
tegfaed géwet’ |1n19§t1¢lat‘¥st mnf:cgp{nmqe egippla foathoBiepmish, partlcularly in

c&ﬁgéﬁﬁﬁv'@lﬁ@fh’(ﬁﬁm@te@dﬁﬂésd danped del ay nechani sm
that is particularly effective in ensuring conplete

di scharge of the syringe contents, but creates
URI e Iﬁppmfatlbh§n@§t\ﬁ®21@12350]22’93&4%&(3@55}96 describe a series of injection

d(%/licfl% gi]é n:?[)de t&jelaLgfitP\r}gf%q%o %1{1}“8 § Uieraﬁn%sn%s? é)gtccir e%{ {rpclil tﬁgt delays the
releabe oﬁﬂmesyrmge tfhos e:ed@mqmwdt@f mmataﬂdefhenl@letama Irfelr:bﬂmlsm has been

acccglﬁl‘%ﬁv %rhg%ﬂ%fl%p% ﬁsﬂ?e Hﬁf tﬁ@?&ﬁg He€n 48 ?le}t%% dlscharged The

preven rom eakl n fore It
deyines illssratadding UK patest applicsiiprppe 0325596 make use of a ﬂuld—damped

delay mechanism that is particularly effective in ensuring complete discharge of the
syringe contents, but creates problems of its own. Firstly, the use of a fluid-damped delay
mechanism requires the creation of a fluid-tight reservoir. Thus, the manufacturing
tolerances of those components that define the fluid reservoir must be fine, or seals must be
used to prevent the fluid from leaking out before its job is done. Secondly, it is undesirable
for the fluid to leak out of its reservoir even when the device has been actuated, because
that could givé rise to a simulated wet injection, or to the impression that the syringe
contents may have leaked within the device. Neither is conducive to the peace-of-mind of
.self-administered drug users. Again, fine tolerances or seals-are called for, which pushes up
the price of manufacture. For injection devices that are designed to be disposable, as many
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for the fluid to | eak out of its reservoir even when
t he devi ce has been actuated, because that could give
WO p@e/11351@ sinmul ated wet injection, or to the PCT/GB2005/002117
i npression that the syringe contents nmay have | eaked
within the device. Neither is _conducive to the
peace- of - m nd of sel f - adni ni st%er ed drug users. Agai n,
fine tolerances or seals are called for, which pushes
willp bé " &epr peiy @bunmnuf act ure. For injection devices
that are designed to be disposable, as manyw || be,
every penny counts. Sunmary of the Invention The
Sumpecy pHhedovention of the present invention make use of

Tﬁ?f eq dx?aﬂgg‘?& sU5¢ We TPRGRAN '11§\;Eht1919tm§1€éf fugs Jfr Qnﬂﬁ'i@flfémped delay

sadvant ages just _des bed, as, w
n@kbarmmpebut syffar rﬁf‘(%ét wam elelE s e%tﬁ&qsn@w& 6@8&ﬂ8?4 s¢s will now be
p@ed. of the present invention conprises: a housing
adapted to receive a syringe having a discharge
nozzl e, the housing including nmeans for biasing the
Asyinjeptien devica aorlgtodeiikspapedtiof the presenhinybntidmecomprises:
di SCh gmg A fdCt fERe fa{1 Q#Fug%gh'ﬂﬂ?g b N sdrQr nozzle the housing

retréc ronin ge no
ingduting meensifor hiasingHbe ﬁm@gm@emam xéendad @psman err w\h@h the discharge
nBEAE Ax iR frgiﬁ 1B 908ShY 36 Al reBRed PodiHbm iR Ghidhdthe Midchgrge nozzle is
sy rlnge to a vance it fromits retracted position to
CoRtging PEYHAZon and discharge its contents
thrpugamhm@rdlscharge nozzle a decoupl i ng mechani sm
ﬁgm \éa e‘% &€ 1|1qu yd{&lg atcpxél celelg é%%u %ﬂﬁg %n tﬁe §¥mge to advance it
fioonjis netracteolf pctsltmndemtsc@ctmd@dwpasmen and dmhwzgn eﬁtcontents through the
dﬁ@ﬁ&?gHQEZéhe first conponent of the device noves

Ive 13 the second conponent; a rel ease nechani

act i wateeepphingmeohanipmy agtival -Fyghfgﬁ:{le dexe hashaspgd yianceg to a nominal
dB&pas p 6§J[1@@9!@ d&%ﬁbfd Oftrst &in@ﬁdn‘éﬁt dfahé H@l&eﬁ'&ﬁdm seténd component,

rel t h ti
WiRE OB SHCRRE N TE IS bt de e BpF fargRe Bmponent

its maklasd actclpmiin,i ativat@ed dvieenhthgHiryt eanspomest hasuiedched a nominal
J808, BN RGO L, b Kt QP G (B Soion of e
aduhtay,evheagupon thebiasing mpans isatoEsts thheyringe ups rqﬁrgcted position; and

mec hanj; SHIY Lscahd A¥Td AR rfggiﬁb MAGneanbent $ir@fcolPBnent relative to the
syringe to be discharg fore th

spaomndosothat theaeleasegt e swnge Brlslared é{ﬁhggﬁ%watmeof the decoupling

ntREME B gamSQ\C banieamidng cohenBcdf thatsyting®to bbelischhwpad ebefore the
rrecham% used to conpensate for any stacking of

SYHEEARCESCEAl t hough

The delay between the activation of the decoupling mechanism and the activation of the
release mechanism is used to compensate for any stacking of tolerances. Although
triggering of the decoupling mechanism can be designed to occur before the contents of the
syringe are fully discharged, the delay is so chosen that, for all variations within the
intended tolerances of the components, release of the syringe will not occur until after its
contents have been fully discharged. It thus becomes possible to ensure that the syringe
contents have been discharged before it is retracted, without having to comply with

unrealistically fine tolerances.

By “highly viscous fluid” is here meant a fluid that, at 25°C, has a dynamic viscosity of
3000 centiPoise or more. Methods are known in the art for determining the dynamic viscosity
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variations within the intended tol erances of the
conmponents, release of the syringe wll not occur
until after its contents have been folly discharged.
It thus becones possible to eBsure that the syringe
contents have been discharged before it is retracted,

WE AR WewiehiAn uills) whdhliry pifdried i ﬂ&ﬁinwsﬂtioﬁahddyndnl-mmoman fluids.

LS5« oty H R e S Tl o
YewtdnRoi @¢ wo-NovterianBuids ds d@p@qun@vrhe |A4meh do &g application. This
ﬁﬁ*h%ﬁ %bh%s Qﬂ a%&@géj%ﬁﬁ%ﬁdyﬁhm&ﬁ at BBdaR rdievh&nir@determined by

flu referr n vention, and
Hﬂt?ﬁes &’Ff‘i’r“ %‘Effée'fﬁ’é% %{?1 ©1600 s 1is
such a nethod A preferred met hod, which is applicable

g}geagegl'rggg@%&@ @R bR BBk AR whE YWLRB R d b5 SateSa dynamic viscosity of

t t
oo Boos i et il 0" BBl EN b fioee, The peferpd fuid s
DO WHIEERNING ¢51 SitiatneaCenpdendvatvaiatiridapt 4rueseslegttwhich, at 25°C, has a
ﬂg[g léhgéqbﬁ}ﬂgjf E.B&t bkot dotgler test and are

roduc eater 1 nprovenents can be obtai ned
with fluids that, at 25C, have a dynam c viscosity of

BMysee ﬁtgihBOh&ﬁuQﬂmﬂQs‘ ®y aBfinitibg highly Sksistaht tofRMO@ertain constraints
%Ief?_gvgﬂ%d,slg S 1s So 1od£8r ﬁQ cggs?rér 1§ Srdateh Ao egg’\‘r&@'%iﬁhi\@sewm

I cant an
Wbdaose umerfze@ns h@@earemhb@uwﬁe%‘gﬂk ot grovidionit eseapprpute for a

@l?&'i‘ &0l ot FlowBakietihe pRevilBB|cynditisis0 Thus, the Mahufactidihg tolerances of

é?:{)rtai)(ﬁpegts 2%’32 %Sé?ﬁ @ri”llgsrgs%wro rt r?aegl lngli%ei g gen %{ﬁ# Iporgneed seals be used.
Pecmdlya slymtlated:wefam,ecmre anp Ithet i lerpyeSﬁlmy itlgpt {chegqypnge contents may have
(GRES WRthin thB %l@ﬁb@ Grel ﬂfBﬁEIfn@ &b 1168p%r, sinckiBe HRBBS Vifddus fluid will not

undari ravi an esca route for a that
318%“’ ﬁét‘&'f%feBW’iﬁ?ﬂﬂ gor g ‘ﬁ’é‘septf’ A Fﬁlﬁﬁ‘ﬁp'g%ﬁlaﬂl? ons. Thus,
t he manufacturing tol erances of those conmponents t hat

44 &{Eeftl!lé"é oﬁ@rﬁrcﬁﬁ’dt an8 8RS AL HQSthohrH%Vf%@ SerRfis CWRQAct, the first

seaF use Secon

| a
epd qqeat? BRGNS P4 they firéﬂcgm% RS oY n¢r§0t 43 [ I—
lileadddeb, of twhich thédirddy hated apen by disl zematmcnnlddhrg egcond acts @pon the
tSQ ?neglhy %h |ﬁ¥st\ﬁh§8 Qliléﬁlefrtl Héin% ‘géah}le g'ﬂhox‘;é 2 fehide %dr'{h]e 'sgdoﬁfi' yhen the

e m sap ensi
fexenge i qcrpé trp@mbarr b acteRrRd dbelo BT FespREd PR lé’cstyF‘B%P As will be

{6k RiSed, E:l%&blﬁﬁvdl@m{éht oft thefifsk sd seasll &B&Cﬂhﬁnents that is damped by
ents o C
SRS 8] O PR B p5o8 l v cn

idewa dheedmponent bguithe act uat or and t he second acts upon

the syringe, the first drive el enent being capabl e of
novenent rel ati to th secon r

AcFEerv ol & By hiaky ek a0 AQiedif gttty TBE £t drive clement
la@d it prirtigdthbyedohé deye élagent, tAs volutrle of ther resargil wading tdecrease as
1?4 Akl ¥r§ e{%&?&ﬁ %oa%g rél%ﬁeftb ER seBSHl WRGOREAMHoK By the actuator, the

enen
reservoir containing the hrghly v1scous fluid and having a vent through which the fluid

escapes as the volume of the reservoir decreases. This probably provides the simplest and
most compact realisation of the fluid damping mechanism using a highly viscous fluid.

An injection device according to a second aspect of the present invention comprises:
a housing adapted to receive a syringe having a discharge nozzle, the housing
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the highly viscous fluid, is driven by the actuator.
Use of the actuator in this way keeps down the

w@eogponsng count. A reservoir for the highly vPGDGB2005/002117
fluid may be defined in part by the first drive
element and in part by the second drive elenent, the
volume of the reservoir tendirg to decrease as the
first drive elenent noves relative to the second when

iRfidsh HRARS RY biditheaht Uptifle fbliCul S3&I4QIpbsifiBA iR whidhGhe discharge
the highly vis | ui d and hayi ng_.a vent . throu

oys f, h ]
iRl RRERAS TP (e dusig 40 Aeitheied apilfien ihgalicparep nozzle is
ce@aihed sfthin thehsugngbabl y provi des the sinplest and
nost _conpact. realisation of the fluid danping
mech &R PEHT TS| ng a highly viscous fluid. An injection
devi diestand seadndglrivo ckensants ol whsghetbe figdt is aedwpmebit the actuator and
n : i . i .
ﬂgyéréig%degﬁ% \%/l?ﬁlg rt%é%?gl({g% gp %g@éhr%g ZlF‘gt%H{ ﬁ%rét&cfe@%‘si‘ﬁ%naco 1.ts extended
phgtien od Wischeren disreatrty gFO‘EBhaglierfbsqhﬁ%gesIWZ?Wg éhet fitshrdgie element
b@iﬁ% Al B fldverRnd RIMIeGD thé Seddnd GildhdBe TO#Adras acted upon by the
extends %r m t he hous%g%élo a.retracted position in
agiptenand e lgUer g C{S¥IBHt ai ned within the
hous aneserair defingdtiw part biyrtlsd fiesh driseelomenidiridie pattéryehe sgcond drive
f i t fi | G / e .
gt St B ke B8 €28 ool e HR B bfbment moves
rélatéver tot thaseasad pulsint acted tpon by thexactiaterd theorservein can@ining a highly
vEESE ALQCad RaviRD LOIn® thidugh Gihith ehd HRkNEdcHFes 27 HeByolume of the
the first drive elenment belng capabl e of novenent
rgservait deerepsest M second when the former is acted upon

by t Beelegdeundchaniamadthiatddaiher the Sirsteisive alcnet hys bdea advanced to a

SYL I . a reservoir .defipned,in part .b he first
L RGhashehT GhdrAdaard o< P PR illpgtthe actuator
whereupah thebioing inearsassdores thre tyeingé hpitt wirdged pagiioms t he

first drive el enent noves relative to the second when

acted upon by the actuator, the reservoir containing a .
Imthit pspegt efctba dnveantipa, ageguidy itakgn oI vkniact thab ureroheciighly viscous
flueddhpd f1fRean6Ferisht ldTawsdiemiBate fof the dfies ahy @edoupling of the two

decreases; and a,rel ease. ani sm aqctivated. wh the . ...
diye §§“H’PFS\R$C |“8HBﬁta°‘FPé%lﬁl§gg‘ﬁ B&&\fg‘ﬁe'é‘gmtgc?“%\c B gﬂher possibilities
exist, ﬁﬁﬁlﬁﬁ@g)&ietdse of tvancomap@arhedhitineledeagengible coyplingge no coupling
romt ctio f . e I, as
ofoh Rk Gaf Bty §0fic LU SEoe P HEHOE RSt Nl ihetes, a
delay thetweens thecdecofiplitg of rthe driverglemedoand the actikatipnodf the release

4&&:&@% %&m awt&?{) lgsep%g dgcﬂﬁkaawé@pous fluid danmps

el ative venen enents of the drive, the
decoupling of the two drive elenents need not be

TRGE QAP ihjelira Bvice AaS quﬁhérn@)rﬁgﬁfdaadwbamlingttPﬁrprevents the first drive
WO

ossihilities exist, including the use o .
clegizah fem Bovigirelafet ibdiesaepad gntf ek Bapt PR wivaeed to a nominal
decvuplihg @osition that is less advanced than the said nominal release position. The
coupling may, and preferably does, comprises a decoupling mechanism, activated when the
drive elements have been advanced to the said nominal decoupling position.

Two forms of coupling and decoupling mechanisms are specifically proposed, although it
is acknowledged that other possibilities exist. In its first form, the coupling is a third drive
element acting upon the first and second drive elements. In this case, the decoupling
mechanism is adapted to decouple the third drive element from the second so that the third
drive element acts only it no longer once the said nominal decoupling position has been
reached, thus allowing the first drive element to move relative to the second, and the
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ot her than that provided by static friction between

the two conponents. Nonethel ess, a delay between the
waelewsupisicig of the drive el ements and the actiREL/GBRO0S002117

the rel ease mechanismis present, and is used as

descri bed above. Thus, the injection device may

further conprise a coupling t Rat prevents the first

drive elenment fromnoving relative to the second until
rdlaey nhaalc(ﬁnﬁﬁ eﬁa@ﬁtbﬂrtﬁ Qlécd@l@th&&ﬁir& dhvd eleaigpt frog the ﬁrst so that the
‘ sitio vanced t he sald nom n
tl{fgl Ve %‘8%‘} ﬁc upmmén% (H’[gﬁ ﬂxéce 19 Salgﬁlamd? fr%lF%sgl ;ipsmon has been
redolesl, tlms mpleasiesstha sydmgeUfpdm tige antioh af itemactuatori vat ed when

the drive el ements have been advanced to the said

nom nal decoupling position. Two forns of couplin

and
Iyt segsndnigrine BiaeUPHBS SPBIDEISRSPqaperating fpatiss o dhe Yirst and second
dlcﬂ/é Bt anmsmg%e qmsteﬂaga@t ﬁlmt thet &a:@sncpqwhm Eéstel @% decoupling

ist. Ln frr e.cou n third
ki st Rl iy ARGARYa Semit frcin o, Sheld g that the firs
devedenicat adtmndi ﬂmgex:als the sebendlemeithe sza@ noedded riesonplisg position has

b&%%g S‘gd,ot%%lg gﬁ@\”ﬁg%% H{asa tdglvg gleg{ V& {)%TFe :ltlvfe t? Td %la%ond, and the

secon Ive el enen
refleng erechaniem tih adaptiddorisaourde ﬂmﬁm@mvmﬁelp@sﬁ ﬁffprn ﬁhfh agjuator so that

tHR&BMaldk %Eﬁ ®fbon tltr}ibsloﬁéér%%@ gletsgﬁi I{dnﬁlﬁﬁl 191eh e RIRINBAL bb& reached,

nmove rel ative secon %F her el ease nechani sm
tm@redaaéﬁtgéaeﬁﬂlwcfwwmcﬂenpﬁr FeBiai%fe el ement from

the first so that the third drive el enent acts uponit

no | o r onc he.sai d. nom n rel ease p
I e o b e ot PRREaSiRy Of e’ QpRget R, icon moulding
o tiiiee ekinenh ensgrinabidora stbm artds theeathberda fborenthat keopen at one end to
first
G DS RSBSAORER B W BB el
upon the second. In this case, the decoupling

TH%JMB%' ffthbS tlﬁdﬁ&ﬁi%ﬂltﬁ' Qf dﬁtﬁﬁl&iﬁdewu"' ﬁlf] échb%ﬁ gfj fihe/ Bnpression that the
IS rrve

element fromthe s (P %{ II;ant t he
SYEPgfreRRteats Bah Sy figerd Bihith Bcsdavisivy tsnwaat iy i jrycommunication
Wi’l:hnil dodlectitacchapiiendefpesl iy ate drde dements withinewhich thesescaped fluid is
c 61 %‘(’:Y' %5 hceas¢f3|dfr ?%1mphc\fg ?l eagﬁpaﬁtlfré) 1{TE ?ef{a leg%ﬂa\é% ¢ Grive element
g “Sedon ase nechani’snm i )
indbde utpﬂtgn ahé defins thedient/endethe mﬂ@ctmnmmh@r earsltthapther dgve element
incRAk o t"?1d51ﬁ)trt‘,‘J #HaPfs cgfeh Sit Hﬁ’é)@nd fo 120l Ofg e.s[en?ngcE clob&l sahother, the

nom nal rel ease po tion has_ been reached
borg| angs theg steme thyypr defpeng thembluid regervodn %&am:h@ra%r@@tsf §hmplicity of
mhiufdEReS B injdclibn %idﬂlili@ |tﬁ6/cdlfecﬂ&ﬂbﬁa’ﬁﬂiebl iRy ®k defifled by a bore in the

o TR B Rl S S AR E M RS e

is open at one end to receive the stem the bore and
BtiQngstc%ﬂltﬁ‘Hﬁ %raw ng the fluid reservoir. To reduce
ossiortrty of sinulated wet injections or
Thérdnivensions svﬂcb nnewabe tdescrshadi ye wapnok rexempiey withy geference to the
W tih ce, the vent may be in
aécgﬁﬁumﬁgghm‘)ﬂné\nyﬁhg]ﬁl\égol | ection chanber defined by one
dr i vBigarehis schopmetis Wugation afiadistembadimentyi d i s

Figure 2 is a second; and

Figure 3 is likewise a third.

Detailed Description

Fig. 1 shows an injection device 10 in which a housing 12 contains a hypodermic syringe
14. The syringe 14 is of conventional type, including a syringe body 16 terminating at one
end in a hypodermic needle 18 and at the other in a flange 20, and a rubber bung 22 that
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collected. In this case, for sinplicity of
manufacture, it is preferred that one drive el enent

wo pbuks1@ stem and define the vent and t he cobdBGBRMWN/002117

chanber and the other drive elenent include a blind
bore that is open at one end to receive the stem and
closed at the other, the bore®nd the stemthus
defining the fluid reservoir. Again, for greater

cShstmatrsCa Hyu D4 e ryef athidiseer&y mere €Hd SyringeUbaliyns. TIe conventional

pbiees B ‘ﬁhanber%%”%ﬁ FOpEY 155 b 2 ol Tl e

coitents toffi ¢lie dyringb det mhlmaﬂgrhas bE}m eindded and pe¢placedokith helrive element
Wb? gl%sc d b@ (o0 st hd %yrgl%@’ﬂli’\%ﬂ?eﬁ% 'o?ﬁg;r)(péérﬁﬂ?cytyﬁg this need

exa er ence to acco g (g
nphnmss’@nly be g@r'&mSWMOWebP&hﬁt@ dqnme an sumﬁta@w% syringes may

afsb rbétus&{m/ﬁﬁ'd@ GCtlEh dLiBe 8f 1he pReseRCIARELtIGAN d}eﬁélﬂllj'f &hd syrmge must
Qé¥4 se at tai |l ed Descri tlan ﬁﬁﬁﬂ] ” 4
Gottiens werr|o BB It HRPAAIC ﬁﬂg%%erfé <e8it Li- py illustrate
tﬁb h&m fiiBledes V4 irétgf §;§hnng26 thytr biags hé $y8ingk 14 from an extended
ventl |n S 6 .
BRI A TG 4be DRy e abli ABSRECH 1P fhe poypine 12 10 o
rettactedepositionrin which the dmgﬂmrg@nozaﬁtﬂ &iscahigimed b'aﬁgn e housing 12.

thatconstrains a drug 24 to be adm nistered within the

syringe body 16. The conventi onal 5I unger that woul_d .
A harel pyertdeofctbﬁ hevsiegiistas achiqshic éleéﬁn@k@n% fprgn of a compression

deilve Shradgds0. tm‘?vecﬁ&hQHé aried sﬂrﬁ@ 33))’1% ltﬁﬁ%&&dmﬂ %Iuilﬁ-cb onent drive
been renov rive.el

IR L <D ATV TP 1 PGy AT (LG (3Rgeq gosition and
dt:sfch:itg@ sl eoments tiypagh thhineedle d8. Hot durecassmplishes les 3k by acting on

%% %'Ezﬁpc 085n ggljvjﬁer? B’lecb\.?l% %ﬂcﬂﬂg gﬁggyﬁﬁgs%ﬁuua%ﬂy ensures

thau @upg as eaml hodyelﬁt ddyancectegether pytil ﬂlnéetygxr ppitE Hubettoms out or the

sirededsiflyd 6FhS&G &ntkeotiGZMsBuctidii (BBt dhBwa) MaP RSUSTS motion.
syringe’is the needle 18. As |Ilustrated t he housing

includes a return spring 26 that biases the syringe 14
"[ﬂlé Qﬁmlﬁﬁbomﬁoﬁeﬁke&ﬁw%ﬁvie&n tﬁdldl\i\ﬁﬁ s;lmﬂgﬁﬁo maddhe sffinge 14 consists of

ikt PRGEien GHRReBR A AfFe lbatef 22 iR L Sehh [dEivE gloment 34 are
eadindcisdngedmviist dithirdidniye kplﬁmnng@]m lnbsmat plwubden 88 of wchidf is acted upon
bg?ﬁ e QRS n’g?ig.g glﬁo‘gﬂudsa%eel{ﬂgv% rsPn %% Eatﬂ;% ﬁlett?ﬂf@ aril §le hiB6 to move,

Ive 1rom rrve

vyl Wgtug@ causes thenlrst ek aewné%avwimm%%o}f'em mgye i tandem. The
thifl 4R tﬁ&hbl'ft% i @oﬁlﬁediﬂ)VtﬁB ¢@stlahd kEMidiive eRiniched B 34 by means of

positiqn to e osi tion and di scharge its
r%ﬁﬁiéﬁ&@“ﬂﬂ?@ﬁ ?%égﬂggﬂf@oTéae?he drive acconplishes

this task by actlng on the bung 22. Static friction
@gtgwete%we glementQBZZmC?u%gs tzarheoll%}ﬂfr gxge40b ?hey 1n}1gr E:angy oat1 which forms a
collection chamber 42 in communication with a vent 44 that extends from the collection
chamber through the end of the stem 40. The second drive element 34 includes a blind bore
46 that is open at one end to receive the stem 40 and closed at the other. As can be seen,
the bore 46 and the stem 40 defining a fluid reservoir 48, within which a highly viscous

fluid is contained.

A trigger 50 is provided at the end of the housing 12 remote from the exit aperture 28 for
the hypodermic needle 18. The trigger, when operated, serves to decouple the third drive
component 36 from the housing 12, allowing it to move relative to the housing 12 under
the influence of the drive spring 30. The operation of the device is then as follows.
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that bung 22 and body 16 advance together, until the
return spring 26 bottons out or the syringe body 16

wore@s31306re ot her obstruction (not shown) thatPCBEGBR@S/002117

its nmotion. The nulti-conponent drive between the
drive spring 30 and the syringe 14 consists of three
princi pal conponents. A first Urive element 32 and a
second drive elenment 34 are each acted upon by a third
drive elenent 36, in internal shoul der 38 of which is

18 N8 AR Yorldds ey PR P g iy 25dRo 36 g arive clement
3ftevesithe ﬁr,st and seeoed drive efements 3 34docastidg dhrough the ball latches 52,
5@' mrkkéonézdnv"yelgﬁeﬂpgg Ih&ﬁits 31;19 ?Hﬂ)be?ﬁ glﬁ JH{:}H{) virtue of static

nment_ 3 C

f@Pf&’Pe?ﬁ whos Bng%%ﬂﬁ@gdhrqueh goedruge2h e | el@é{@ﬁ@@red moves the
gﬁnge%d 6 agﬁh@hthmb@oﬂ aft e retmesphhgats Thd i«é@mﬁ'sﬁf{ﬁ@ 26 compresses

it e iR rente O SRk Bimche #5i Ao At S hgpsing 12. This

cmntﬁﬂuea untihthe 4étutdh gprirepx2 @ holsorhs om drhthe cpdihgechadynl 6 meets some other

t t c
r I Ve elgge1 %#,Q;@Q ‘lﬂﬁtcfe?%egfug ‘Eﬁ% C?‘%%Efﬁﬁ’% ﬁ%ﬁggebﬁtween the
bang gAand e syainge boidyd 6tand the bydmsﬁaaﬁ tore¢scasting dhropgle the drug 24 to

b@t zﬂﬁﬁlmst%%&:al@ RE S888ent CrlRY %&ﬁllﬁﬁﬁvé @@rc@td%ri‘bﬁ!) ed by the drive
defin [.ui reserv%lr 48, with

SPF%%%‘{’@(‘;FW%P‘H“? e bypg 7 Begns 1© ﬁnpvwéthl e ﬁxmaﬁegaﬂ%aelé and the drug
2dtbehn terd diichb.fgethyﬁarﬁ@ {Heti 62 Betweh tTbhhe 22%hd the syringe body

ture 28 for t de dle. 18.. The trigger.,
Ry Gy el UHORHRES ShoRiel PE%: pain g G B8 24 1o e
admﬁqisinedtar@ hofvewen, Blkfﬁctwum mgmlﬂ),e ratdrmmpmg 26 it its coeressed state,
sb Bt ﬁeﬁrgch%,?@%%&gm]& gr the influence of the

drlv spring e operation of the device is then
as follows.Initially, the drive spring 30 noves the

Belfbre dhe?bmgfzzefetae@%tthé @n@eg ltg hﬁvélhmﬂdndnét %&g}% %a;atwi%& before the
noves 1 1.S rv S
BRERR ' e GGRES Aavp L Aieiiesd b 8l Tabh st kging the i drive

etbmene 36| withe e %omi)vhﬁetdhﬁﬁndm kﬂdereadwsga 2ionVii6 off they housing 12 at

V\)ﬂl l{ fﬁg t?rLer ﬁ{a%%et%r fJf tiaé: B&@%ﬁafﬁjls E%aﬁso {él e ball latch 54 move

St ere

latﬁalls yutwag@s thaosafg@n showntina m@ttnomt @&nqhﬁbesr B0 lmger couple the
tﬁm iAe 81@meﬁh§6 E&EHH RS Hiee &@nﬁH{fM eﬁé&ﬁb;aﬂ{é Belled %urfaces on

hypoder mi ¢ need 18 emerges fromthe exit "aperture
thet secprd HEYe .ekgwiltz 3A7fsst agahit RIS thedt 47 nopallk fefained by the inner

sGifidens t%h@ﬁiﬁgom GNbe this HaPgerSythe Rkied B elémeAB®S Scts no longer on

sone other o not. s t retards it

troreenn ORue gt R Sobe e HEA BBY Alh YdiEens g 36 o move
ré2tiaend thdeecetyd drirgeelbmeyt 346 and t he hydrostatic forces

acting through the drug 24 to be adm ni stered are not
sufficient to resist the full drive force devel oped by

Bebaysd thetgglgrvisegusuidas cettrisedwithin 4 teseriyoin g8 Aefibeshbateeen the end

g%e”ﬁi’s@ d¥ive ré'legnetrﬂ SoSHd ﬂlgeolﬁﬁdlyoré Q6ai'ﬁdth5 @@%diifdu&n?edfelement 34, the

egi ns_to be disch ar% namc friction between
vplymy ofsheregeryaig 46yyijl @qgi t9iggrease as the first drive element 32 moves relative

to the second drive element 34 when the former is acted upon by the drive spring 30. As

the reservoir 48 collapses, highly viscous fluid is forced through the vent 44 into the
collection chamber 42. Thus, once the ball latch 54 has been released, some of the force
exerted by the drive spring does work on the highly viscous fluid, causing it to flow though
the constriction formed by the vent 44; the remainder acts hydrostatically through the fluid
and through friction between the first and second drive elements 32, 34, thence via the
second drive element 34 and onto the bung 22. Losses associated with the flow of the
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and hydrostatic and hydrodynam c forces now acting
through the drug 24 to be adm ni stered are, however,
wa@fokiicisent to retain the return spring 26 i n PCEGB2005/002117
conpressed state, so the hypoderm c needle 18 remains
extended. Before the bung 22 reaches the end of its
travel within the syringe body8 16, so before the
contents of the syringe have fully discharged, the
ht%l;l vis@dus Flid db inbk htdGhubitaht foresl astidgvéh Ble@¥antof R Wrin%e to a great
%ﬁcond drive el epnent 34 reaches a rg& Bn 56 of t 13
e Be tefUrRSPRRS ¢A SPARS PoRPieRTdand deBRiS fegdle remains
edtendedl. enl arged. The balls in the ball latch 54 nove
|aterally outwards fromthe position shown to a
position at which t no | onger couple the third
Ttchais beerefound that whtfohlggb' Wsoous duih possessing medyna®is vigéasiy of 12,000
c&iﬁswfﬁkgs B{%Y&Jré eeﬂe SKRf @@%ﬁp&xfsﬁ? of %mqlaii ap¥fur8! B Bh in diameter.

gai nst whi ch are norna l'y retai ned hy
Thigels ﬁrr@}aﬁgem lete diemae Wasldh (fgsYL 30 feiR gising gonventional injection

AR fechhildBed. Mhirthefl fluki @hﬁf@ahaw& hatdsSandGhick&géxies @Bquire larger

d I t 3 he f
bR Eprcng pucl p SRS EOS! s o fon B Rekafve o’ Pl fig movement of
tleetish dnd sécond eilrlefermﬁﬁmﬁlds 3Bedhrdaivehte daclylothervMooamysr, such a fluid

t.ai WA Te" ' 4af;i
< oy AL S s, S9REH L S APLLASH o e open end
obtherrgllension chamber 42 hys demeplisetigrechanties A2 ngol nqtihg closed at the end
retRbtt o the hRnt @38 Yfidg 4% Wrdt! diR@NelehRned @Qr%ﬁ §o3Ranufacture by
the first drive el enent 32 noves relative to t
ijetiond P& el enent 34 when the forner is acted upon
by the drive spring 30. As the reservoir 48 collapses,

Aﬁ%?gl tﬁﬂe\éiﬂééﬁu ? u' d e&?ﬁ)ﬁ)r f xéeltvsfl% 1Hgge rﬁm V%%tclKAI]% and can go no
furtitec hAB thi aeintetdn qoeteasss@ﬁthessynmg@fmtahe chmplatelg ddschargzed and the
f(ﬁf E)E}:?tegrb Ve dfd Mlngg%saci@q{) lfetQﬁl thdSudl BinVirsikREiAESposition and to

tt
COEHIHEdo sﬁus? ee bighty SMGOUES rﬂlmil &rﬂpwdhwggégé vent, allGwing the fist drive

cRURROSI &t doahhyits Mooegsntt he fluid and through friction
between the first and second drive el enents 32, 34,

thence via the second drive elenent 34 and onto the
Befung tBR reskomiesd ad sthad d esthavstdd, the ball dawclo 52t heltinghhy third drive
e\éhl ﬁp t Lﬂfledﬁgi)dﬁ% lgfnteﬁ e cﬁejg %J b 5%0(;?’[ h&ﬁn{gl?'l at which
6 AU

grea
theemmm d@gﬁ@ﬂgofzwerlmmmgslzmpmlesg@dd Tbﬁ dpatlﬁen T) b@llé dafck 52 move

larﬂ@r SutWa PR fAsin B SRGAEH shblvnhaa ﬂ%@i@iﬁn LowRhitha) nd/\lotnﬁeracouple the
y viscous flul g'xfrsto ses i ng dynam c Vi

th_mig@'@ ¢lamentsityio Vg € qmeén\;}gn pidgd bydhe g%‘ﬁ’ilieé tsug‘:p.ces on the
ﬁ?st @hﬁ/@ Bleﬁfenﬁ]i@ rthdt ra@aﬂsﬂwlﬁﬂh tﬂéydirélﬁ@xfnﬁilly ré'thirﬁ:dlb? the inner surface of

t L at nc ametse at q ! vea for 2 er on the first
: PR frd gl g8 @

dfive ekéﬁlenefﬁmIalllevvmgiﬂieeﬁrsm&&lrdlﬁlvbml@k@ﬁs B)Zl,e% m)aquirer eelative each

A1ar ¢ of u%en ﬁleséi%ﬁgg llzllléJ %eqeatsg %%%115@ lfl?yfo"ilce\é%(/eloped by

S e f i Ve
the drive spring 30 are no longer being transmltted to the syringe 14, and the only force

acting on the syringe will be the return force from the return spring 26. Thus, the syringe
14 is now returned to its retracted position and the injection cycle is complete.

Fig. 2 shows another injection device 110 in which a housing 112 contains a hypodermic
syringe 114. The syringe 114 is again of conventional type, including a syringe body 116
terminating at one end in a hypodermic needle 118 and at the other in a flange 120. The
conventional plunger that would normally be used to discharge the contents of the syringe
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the first and second drive elenents 32, 34 relative to

each other. Myreover, such a fluid resists flowto
wemh/1ss1extent that it will not, under its ownCTNeBIWE/002117

flow fromthe open end of the collection chanber 42.

Thus, the collection chanber 42 need not be cl osed at

the end renote fromthe vent M4, nmking the first

drive elenment 32 easy to nmanufacture by injection

112 4hsidady ﬂv‘%e&eﬁ fehi¥ed 108 @Hﬂagedzgwﬁlo Hpchrﬁteeéleh{eﬁt 134 as will be

| wi th
G2t prbl L SUTLD0E S0k 08 ISR, 99 001 g 124 o

bar zﬁirﬁx@mﬁéred abﬁmdl aﬁhamgé body t1h6 f Whiiet @h’fﬁ rsyadgd)illudimted is of
S to ret

d
i diFmaT SBoie BR i RsC S b, 85 6 e foyping includes a
retinhicspring 126 ithkt baséd thesyrmgegh 4tfiem as nxtendd:d pmltmgx mh@hlch the needle

IEQ fe%en Er\ﬁﬁl &l gég\?‘gilﬁ' : §%88§IPP1%W gﬁel 1ht® em%‘ﬁ%@@@tpnﬁltlon in which the

e res i s exhausted
disgharge aperle 338 |is aeatpiged mathit thechapsingel 1 dibg etunis spiing, 126 acts on

the§rinbé $14 Ol dVgecRlqnpnt 32 reaches the region 56 of
thé housing 12 at which the inner dianeter of the

housing 12 is enlarged. The balls in the ball latch 52
Araveothai aidbf the (huthﬂg Mamdrhwhhxhﬂieré takes theviorh ©f a compression

{
?’% {78}“2?%%3 phggl}f ?1% e&? Sél‘gag Ilf/(g %g#rgnnséﬂﬁ %gkar Q mdulia-component
dbiye th éhebssrisigk dd 4daraduaes ib ﬁoﬁhéS W’Crastequs‘ﬁ@welﬁpeeﬁtended position
aﬁ% ’leCﬁélge QQaéd?ﬁénté"’ﬁir&tk% H BRYncRAR Pﬂf el cYn\FeeIi@oHﬁﬁisll%é this task by

e Lnner surface e housi ng ng}
aptingodireeilyr anethe idrag) 1 pbthe syrHaek 156 hdresit *oa?f‘@e%cﬂ% through the
diieardd, kS h 16bkdrveteit oIt fridHon Béthvewh &g: g 12rHid the dyringe body 116

“HF ﬁli}? egs%fe\:/ lél'?eggz}n ?nc% tPg%[g?ﬁ’ élgPP {ﬁ% | ats‘lg]%xgg ‘igg %ottoms out or the
syighgedsely, 1 Ibanatsmncshérabsesctbavbitopaishts meeomr i ve

spring 30 are no |onger being transmtted to the

syringe 14, and the only force acti n% on the syri ngl

The ImulBecomtponeri drive Heswedn the swive weripg 3P and dhe myings. 114 consists of

tf'n_Jéé‘ nn&B@l &Yﬁﬂd%&s 14 dr;ﬂ‘fe%é‘vé a8 uRdkRE dti9e |ﬂc>t$n KR! drded §iing 130 and
on ec e .
B raaisivly el Chin! Sear EdstdsToe AR a3 i transmits

diide vixpfitxdbladateh Aypo 185 6 £ saypnd degiee tibdnenT hhe dyive nlgenchd 434 already
|s agq&n of conventional type, including a syringe

6 termnating at one end in a hypoderm c needl e
118 and at the other in a flange 120. The conventi ona

| I
Con ent L L?émﬁgtbg 13855@5 4 Blolfb%v é‘téllﬂdm f00 ufd 1%&13639ﬁy B vhich forms a

syrlnge manual have been re

cahertioashamber 142t iR canmmv@t@néﬁﬁwﬁ va 4 44 dhaiefeng from {he collection
cHARGE RRAAhO¥d ¥hite Ridne 180 MBlieesechitl dribé!BRmbAR 134 iR Iudes a blind

LR A R U RN T

skdr, isd b@feeﬁlﬂ sndothe hypo d 40 rlefing ytuid trédesvaie 48, moithin which a highly
neces arl XIE (g As illustrated, the housing

Vils1‘f8ﬁ“°u W IXCOUFRCY spring 126 that biases the syringe

114 from an extended position in which the needle

A trigger (not shown) is provided in the middle of the housing 112. The trigger, 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 32 and the first drive element 132 moves the second drive element 134,
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118 extends froman aperture 128 in the housing 112 to
a retracted position in which the discharge nozzle 118
w0 20080586 ned wi thin the housing 112. The ret uPCI/&BLIOSH02117
126 acts on the syringe 114 via a sleeve 127. At the
ot her end of the housing is an actuator, which here
takes the formof a conpressi b drive spring 130.
Drive fromthe drive spring 130 is transmtted via a

i ®chicz Q&ﬁ&tthﬂﬁllgﬁ €hd AediPR 18hiaRas 13341350 TAE kadvme drive element
fromlts ﬁgr acted . position to jts, extended positio

L3thgayrs virtug of Hiatie fcian Ang fire i g cacng tirppgh the drug
124 to/ee aln@iRdred; iesves thesyirigl bty até agzgndlth@mtti(m afithd Feturn spring

lgé uﬂﬁlzﬁﬁ gﬁr ! h? %GQ' e nqgse% élfid tﬁyﬁr Ooséfe% ic nee?lrecfl% emerges from the

ar to a’1esser ex
exit aqnarmré t2&of thn hoeting élrQ Thés toutigudsamtid e retvsn spmnmg?é bottoms out

Ogﬁltg%/spl;]glge r e}‘ Sy A ﬁ%et@ Rtk %ﬁ%&%sﬁﬁ@%natﬁé(ﬂ@%?dst RIRLAGH. Because the

it t turn rln‘g out. or the sg}rlng{
stptielfrigtian hefeeen dngccond divewiamentti3drandate syeings edy 1146 and the
Wl{)ktﬁﬂ"e fol &8 adhg thr6@MABaRlg i tébe biﬁhﬂﬁl@!&rddhﬁe 61 sufficient to resist

13 d, t 14
g s Tl %V by i PR3 £ ool rpsecond drive
el‘emem i belgmsve) sjowe vgthis Gheasytirige doelyi 116 ard the driet24begins to be

d{Sur n ljrﬁmtjn? 35 ﬁo@é;e%%'hft ée ')% (ﬁ@@r}:&er&ég 13{ %bﬁ tﬁéq%?/rmge body
ltéaodmdiydnosta@c évreprepetingt theoughi the d&geh%‘hto b adminigengy are, however,
ﬁ@fehpfbe&talﬂ_ bR Sk spild VB B iR BMpréded ished, 4@ Bypodermic needle

ow stem 140, thelnner cavity of which forms a
lb%rqn@éﬁ@ﬁeféﬁﬁﬂber 142 in comunication with a vent

144 that extends fromthe coll ect| on chanber through

o e L B, 45 i ot
1t @oibefort He wntemislofGhasdingke deeel fudly dlmargeﬂeﬂle ﬂASIb(kalﬁtch arms 135
hgfmg QR0 ﬂr&hﬁ)ﬂ%&&dﬁ e\?ﬂ?g’tﬁﬂﬁ lﬁ&tZe'TF44‘9acﬂei b&%tl?ctl,ohuﬁe} within the

viscous fluird is
b h?edTthrrstrgcg@n Wotnog%m@) 3‘?’%%/16r latgh peens| 135t impwards from the

pBlifsh §hcﬁ?fm tohae m AGHIAR theYhP lbﬁgéigz@hple\/tﬂ@ﬁrsﬁ nﬁmteeanent 136 to

ﬂ}s"?g{ﬁ\é‘?e fi‘ff‘Qe ergwﬁ&&ﬂ Sﬁﬁf B}’ 2 Sl erd:qg 19,325(? tcagstnctlon 137. Once
tHio ispprgs, 1he finndizive teﬂ‘&m&m fiBé entsemnl‘ongheord theveecept diige element 134,

o3P I GRORHE oot LBl siRE Lo MR LBl icpc e
131 the drive sl eeve 131 nmoves the first drive

s e onglt‘ | B h—g’an&}ﬁg ffdl& %} C(ﬂﬁéﬁ{&l @lltﬁfﬁeé‘ ?e&g%lﬁw&eﬁdgﬁ between the

enthphhgHirstdrive smentd 3?@@@%1?%]?% h@gsﬁfss theﬁ?éog%éwﬁjelement 134,

Y Vol@mebe ffﬁ:ntteselfgdlir th S\Sll Q&QL tohtécﬁéiaﬁd &beth@fﬁrﬁtc&wef‘element 132 moves
rostatic

frictign and esa thro
refting to3he F5onb AT SRk v & i8 Giip Jeorb B e drive spring
130. A a8 Irmtvoiﬂ‘llemamllaps%,dﬁghmeflsrcetlsuﬂmdsp farogl through the vent 144 into
the collection chamber 142. Thus, once the flexible latch arms 135 have been released, the

force exerted by the drive spring 130 does work on the highly viscous fluid, causing it to
flow though the constriction formed by the vent 144, and 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 highly viscous fluid
do not attenuate the force acting on the body of the syringe to a great extent. Thus, the
return spring 126 remains compressed and the hypodermic needle remains extended.

After a time, the second drive element 134 completes its travel within the syringe body 116
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126. The return spring 126 conpresses and the
hypoderm c needl e 118 energes fromthe exit aperture

wa22@soissthe housing 112. This continues until PEEGB2005/002117

return spring 126 bottons out or the syringe body 116
nmeets sone other obstruction that retards its notion.
Because the static friction bdtlween the second drive
el enent 134 and the syringe body 116 and the

afy ctfaﬁsg@hbcmfrm&lc e&t agb ipdhnt! MO Bkttt & fdhy %yihﬁée t1q4 bee completely
terzgl%I re not suffi.ci t to.re

G BRetey HiRTaYg singnFiChiets $oedip thseoond drive
elnmem 184 dn Sectomalindl pasiticl embtd cddthubeagicasset the hipgldy viscous fluid to

e B O AP g R 5 o

drive el enent 134 and the syringe body 116 and
ﬁaf&ke gd ﬁ:tseﬁ/ofrqm £53 fﬁx@d isQQ:hEx!thé&J atze 11801 4t6h d2fs 18 Biking the drive

ﬁ‘@mnlstere ar e, owever yfficient to retaip t

t he
varldlspith fhe fog ﬁi%vq F?H@Bﬁﬁ?%srg another, canstrichan 139 within the

hbuﬁﬁgl anoi Theeetbctichs 13% majvies tl@(ﬂem&dlatcﬁe&ﬂtseuﬂwmwards from the
s t he en d.,of ,its ,tra

4
R TR ARy PR 450 U9 N03nier Sp IS HE arblsiskb Y5 o the frst
drive dgmentgB3hamided by |the diesclleal getices e theeconblrietibmtlSh. Once this
h%éﬁzgil 1 g dh'é/g léhagge 19l 513 tlo@%g f% ?ﬁ@ﬁgﬁ Afib Ble ﬁleﬁ'{]m Allowing them

constri ct
tq poveTRlative faghr other. d¥ thispowsy eEcquste, ftheesofrmgé I14tig ﬁelease¢ because

e iﬁce}s%@v&lﬁ ks tHe! RetsPAng Q§® Eieof[b RRW bl RarRASitdd t@ﬁhe syringe
litﬁa\g}lotﬁh Psty no Ionger cou Q% fﬂllrst d[fl ve el erﬁe
4 ¢ RelYSomsRgtng PP LheivE ﬁf‘“ g thegiefep fogge figm the return spring
106VEhuse thessytihae ¢ $4 @ndw ectamed tto it tréteaeteiositioncmdithe mjection cycle
lhﬁRR@U the first drive elenent 136 acts no | onger on
cond drive el enent 134, allowing the first drive
el enent 132 to nove relative to the second drive

Al aieakesli4ce, g?@(ﬁh‘% ohBforal: 9ty %gvl' 1992YBedd Mdhfbvb® from the end of the

contained within a resérvoir e i ned. between t he
hERUNB L 1Z1AS £} 8¢ 98P i i e e o092 APRISKTINES By F??éedb\bﬂﬂé a boot 123.

Thé Gehtial bdss BEICOMHe dip @t ﬁ{samﬁh tHe3deeviea 9willedtRe &4 é) t11€is installed

N R e

l&@ingnirtze 137 babneteits irsilingteede.uPlos, by theheapdtlilvis mqsiallleng the leading
gigé) 1 57A§f &1? %Prﬁg ? d%g b(/er’laﬂ’%ﬁ)ﬁf&e} f‘?ﬁ ?xi EPel'Hogp Ilﬁ'% Y—ioﬁz&e‘?fgls as the cap 111

I ou
i cﬁm@@d; the tailing @rigq&% theripsl 25owdlk nphede lowsy theeshprlden 159, which

n"i’e,raﬂ§ thhBtheRY¥E1 @Eg)uﬂgﬁ 8AIRIsyridas 1fi @ hé ﬁle%)éﬁ Y ee Rihobvbe

drive spring oes work on the highly viscous
fluid, causing it to flow though the constriction
Figkedshoys arherdpiectiondevaged lé)cltlé?‘/lﬂ%l@ bausag 21 qoytams a hypodermic

d
Hq{l%t anzﬂg‘g %%ﬁ%ﬁ %lfll{]\f/g e&% erren n&%ﬁtﬁ@a?@rggi ‘n}éﬁlen e |r31ge body 216
térRfnARQ Qi dnelehd én €|h§ﬁ@(1&rmic3ﬂeedldf$1§}3&daﬂﬁm bthieeth afltdpe 220, and a
the flow of the hig % vi scous fluid do_not attenuate

rabhsr Pypg QZadhatr@néﬁﬁam & B2 tor breadminisiered vthan &ree%frmge body
29 AR con£%%naf {ﬂ%mger that would normally be connected to the bung 222 and used

to discharge the contents of the syringe 214 manually, has been removed and replaced with

~ a multi-component drive element as will be described below. Whilst the syringe illustrated

is again of hypodermic type, this need not necessarily be so. As illustrated, the housing
includes a return spring 226 that biases the syringe 214 from an extended position in which

the needle 218 extends from aperture 228 in the housing 212, to a retracted position in
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return spring 126 remai ns conpressed and the

hypoderm ¢ needl e remai ns extended. After a tine, the
wG@emontssus i ve el ement 134 conpl etes its travel POI/GBRG5/002117

the syringe body 116and can go no further. At this

poi nt, the contents of the syringe 114 are conpletely

di scharged and the force exertléd by the drive spring

130 acts to retain the second drive elenent. 134 in its

whighniba diyppderini¢ oeeddmdld & euniinetwithin thg housipg 21 Feg feturn spring
] flui the vent 144, allow ng
Ziy‘ﬁégtgﬁﬁ% e%}rn?%geaé{' g%n%l&%%a?b continue its novenent.
5 Before the reservoir 148 of fluid is exhausted, the

flexible latch arns, 133 Iinking‘thggdrive S ee%§.13 .
Ajthe othge end 08 thedhQupingels cefihPreasson dhvh SRiHis: rive from the drive

U ialthd nfull§- ' i¥&to tHa&yringe 214 to ad it
SBEH G G0 s DB 21 To%tngs 10 o s
filonwits detrdctednpdsitenpiosiist ¢xaended panitioo aad phshaigeritsatongmitc through the

th n onger couple. the. drjve.sl egve 13 to th
bt 28 0Tl ke ErbRatishaiss LPGBs BHIE ALK, f fijarue 224 and the
sl dALRS FYArdRicCRRRE kg BtodegtOthe @ReE 224 8d,NBRIRERT extent, static
he  drive sl eeve 131 acts no_longer on the first drive
fidtiomehetwagpthe dung RR2A god temsyrimeembedy 26 initiglly enpyre that they advance

ot her. t hi Qi nt urs e SVl '
gl DRI Bl AL pSRUR o D SHBECBRLP AT s some ot
ob@ficign 130 rahds e miadger being transmitted to the
syringe 114, and the only force acting on the syringe
Wil be the return force fromthe return spring 15

6 ' 4 i I ot Sori :
hEpull Gmpb RUEATSRVEAL O NP Sringe 214 s
comizb ef ehred\giintipal ekmporehtc &he alrive aloese 23brikliesahioe fidre the drive

cap 11 1 has been, renov, romth nd of. the. housin
SRHBE Ha a{é&ﬁ%ﬂ%@e’é o fesla {a&% ByinSy G K . G CIOmeRY 232, These
e%&nﬁ?@re isRowf ah Gdtard LAY AR IRLt didd elfmERe1eRt iad trR@SSits drive via

of the cap that fits within the sl eeve 119 when ) )
flehible Bprhldrmsi 28 5ito otsetondddrive al¢reeri@34i Rhese elements are(shewn in detail

Al th nd an e lip 12 .t hol | ow e i . .
o Peliro Y ft ARy S inke Ehotsly SEin 00 s iopgr caviey of
vARGEforthB WScolla&idnéhager M4 THe sebGidadriwtklerhéie A3@da¢1ndes a blind for
edge 157 of the lip 125 rides over a shoul der 159 on

26 éhap droppenzs ongjenginaieceiye theriderp 310 and cloged a8 g, eiher. Yygecan be seen,

L i li-ng f t i M i . . .
o S <HESFe G DI ReRR Wable 2 08, SR PPy viscons
id Isedniidedt he syringe 114 as the cap 111 is renoved.

Fi gure 3 shows another injection device 210 in which a
housi ng 212 contains a hypoderm c syringe 214. The

s ¥ﬁ$%ég Zné%é&yd.@ gg 3rBvild ?19 WE i AR e ﬁ% Qﬁ)’rl]lsiigg A 19diTRg Figger, one

Syr term nating at one en
obypedesarves todechupleth8 daind skebvd 28 favthehe housingf 2 12rddlewing it to move

220, and a O rubber bhung 222 that constraints d .
rlbitve 9 Ve MeuRna At emder Wit yenen of & i Spaw@yza%@%g operation of
G i.Q unger that would normally be

ﬂ%%%ﬁ%%pgggtg'?ﬂg“@%ng 222 and used

Initially, the drive spring 230 moves the drive sleeve 231, the drive sleeve 231 moves the
first drive element 232 and the first drive element 232 moves the second drive element
234, in each case by acting through the flexible matching arms 233, 235. The second drive
element 234 moves and, by virtue of static friction and hydrostatic forces acting through

the drug 224 to be administered, moves the syringe body 216 against the action of the
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to discharge the contents of the syringe 214 manual |y,
has been renoved and replaced with a nulti-conponent
waleiose1sienent as will be described bel ow. Whi PGT/GBR@®5/002117
syringe illustrated is again of hypodermc type, this
need not necessarily be so. As illustrated, the
housing 5 includes a return spding 226 that biases the
syringe 214 from an extended position in which the
retead berin] 82 @ X Then detunr spn@péz& gomppasesi and e hypasiepgic needle 218

212, to a yetr i,nwhi
cheBip ot g SRR e T g BRI i the e
gﬁﬁ%‘ﬂ% BRfdPodsR the dﬁnig@ Hoﬁ? A Prhegesotild othepobstsictay ehat retards
At the other end of the housing is a conpressi

it mdx@nsﬁpmge feGtatirrigeon befween thediinge 22 g Kge SysmEeIpody 216 and
t.t
t%@l?xcﬁénséatfig?r%eg %gén?é%ﬂg}é{!lét\ t‘h,% Qﬁ‘%@?ﬁp to gé h&tﬁlrﬁ%ﬂ%@ %re not sufficient to

retracted position
résist ithes fugbdrerdebepieselopehba et dhiwcipainge30f st thisriodmttthe second drive
through the needle 218.. The d[lv%%gfco

I hi
elemgiat By4 heginhdo aavecyillin dhe prirag bagy22h andy G plsog 234 begins (0 be
dgs\éﬁéfé%g ﬁgﬁ%mié/ﬂi&ﬁpaﬁa&eé@ GE AL 279 ahl B HYrihBE body 216 and

esser extent, “static friction
hbélto\man fodoes inting (R@Rgh i diug 224t rbg@dnomytemleare however, sufficient

initjally ensure t advanc eth un t he
t9 Seain epiefTy SPHBE B ke ORPRRSEh R y o0 e hEéB%Ae“?i% heedle 218
gﬁgh§@ag&§ﬁother obstruction that retards its notion.

e mul'ti conponent drive between the drive spring 230
and the syringe 214 again conS|sts of three principa

Ege?(g%g egetrc%H%Eglgﬁd elmvf% %f ?é/as % b@lﬁ?ﬁeq{akf ewfﬂjhﬁqhé E‘ﬁ'mge body

ransm

226N% tedske e SorfdntSbf e smgel }anre Iﬁmllﬁdigchaﬂ'gfedsmeéle&m tasch arms 235
are shown in detail "A'. The first_ drive e

linkingy Fhﬁ’dﬁfsén@ﬁﬁ secopd | dfé’ oy plgmepisx 7t 210 %% a? rFQn%Qt‘?rb 237. The
| ve to
cpﬂsﬁgét?cg} %flf iévfgmisde@p?tco&ﬁgn%nrbﬁﬁ Shdt iSRS ﬁéeetosrﬁ&‘/@"relau to all

ore irst drive el enent
dtliee | dedtp®nenth ut akatss enms%&edtueewemnme wyauge flange m amd additional

forns a callect] on ch T, d .
feiileats 347 e detond e dcrsnt 35 s adtiy il flegble arms 247
OQ’@ 1eetﬂg fftebrlce Eﬁﬁé’ €34 bR tid ﬁf@t e Ml Q§2 db}ainebﬁ\@of which drive is

can be seen, the bore 246 and the stem 240
tdm‘smrte:dao fheuiedondedrivodemet234. Rigurd hillustretes theripigrtign device 210 at

iscous fluid js ai.n tri
the é)\(;ﬁlglga xivﬁerf: Hbe rﬁ%@l&ogalo e)flhé %?% a&elgﬁst fﬂ&eﬁ’*@g coﬁtact with the
dohittBi886n 29N (RPES@pSfnt 6. ves to decouple the drive

sl eeve 231 fromthe housing 212 allowing it to nove

relative to the housing 212 under the influence of the

rive sprin i . i
G L R B T TR
SFMYE oY /AN and3Ihe a&diﬂoﬁhl ifleibid aeve2PBih tonvesvd ﬂe ﬂaxubie arms 235,
drive el enent 232 and the first drive, el

hyoweanstoff svhidrdiing id irapenigied fiopt the first drive e‘fement 232 to the second drive
element 234, inwards from the position shown to a position at which they no longer couple

the first and second drive elements together. Once this happens, the first drive element 232
acts no longer on the second drive element 234, allowing the first drive element 232 to

move relative to the second drive element 234.

Because the highly viscous fluid is contained within a reservoir 248 defined between the

end of the first drive element 232 and the blind bore 246 in the second drive element 234,
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234, in each case by acting through the flexible

mat chi ng arns 233, 235. The second drive el enent 234
worpwes1#mnd, by virtue of static friction and PCT/GB2005/002117

hydrostatic forces acting through the drug 224 to be

adm ni stered, noves the syringe body 216 agai nst the

action of thereturn spring 2264 The return spring 226

conpresses and the hypoderm c needl e 218 energes from
tHeh@l@xe bf aRakid@r 228 will térdeto euehsegas2th firsEhirive element 232 moves

continues until the return spring 226 hottops out or .. .
relafivedy ihagpsondbdijvoalsmented s Whrpsthgfprmer dpagis Eeqohy s gfrive spring

t | [ . S | 1 r'i . 1 ection

236 Bedie @r 208 5oHERRLRERROVSIAL! full i 0KR it fhe coll
chatnibea 21t Tiousf oneethe dlekibiglatdhr g 23t Have berp @Ieasado theeforce exerted

adm ni st er ed e.not sufficient to.resigt .the ful. .
bihe, v Reeday e sty it ity Gk Gl o g into the
cORdcRbn ChEnBE AN darflf A¥Factt BYRBétaticdly IBGuBIS tHeQLI® WL through friction

within the syringe body 216 and the drug 224 begins to
bbievedi ehfirsy e seopndidiive tlements @3 2h234adkance mie the sepopd slrive element

nd the syri. b 16 ' .Qr '
2ot hegrdy S ahe FE5E e S FlBlly i U6 0t BEIhR the force
a8t bif tIRNbodyOof Bleddyfinkd €0 birettrexsk.i Tigus2 & deturh tspring 226 remains
conpressed state, so the hypoderm c needle 218 renmains
cemprassrddnd gag ypoderpic seedipFrrepiny exterdsdent 234 reaches
the end of its travel within the syringe body 216, so
before the contents of the syringe have fully
Adtes ghimieg etk sethied ddiexdlahent284 chnpletes iB3Faviel withingh¢ kyeringe body 216
first and second drive e] enents 232, %%4 reach 1 jetel
apdran g bp JHrthey AtrHus pemE: etk 8y the Sm‘?%»?ez e, completely
RREDE Qﬁ% 026Dtk drd BY fhedlrlve JphiBe 130 APVR feBlidithe/Scond drive
0 a ot her conponents,” but that is constrained .
cheatant 884 tin éts Sgmiinglepdsitimgand2@0camtidue dulcause kg highbxvigeaus fluid to

rns 247 on the secqnd i el enen 4. Th . .
RS o) R Ao aRR T fesf i PSR 2320 sontinue it
mrmeat.the first drive elenment 232, by nmeans of which

drive is transmtted to the second drive el enent 234.
Figure 3 illustrates the injection device 210 at the
Siti re th I.t10 ' - ar, .
R e
269 R eneizbmeBZwitl e driwesdledve LB dNHAREverpbeforetthe reservoir 248 of highly
additional flexible arns 247 i nvvargi ,Bﬁi ded &/ t he ith th
viswous fluid is exliansied. the lswible latch qrp 3 ligkoe Sragrlye slsavp2al with the
i tferhthi! v | B3R, thD YedBRaMive element
e s s
U ah#Erthe 232gd D70 irebvegland registee watheareabbte2232, ini thedledible arms 233,
fromthe positiqn shown to a.positign .af Wi they no .
WhesgpPn dioerases e Hepdye Hh@taélglesrﬁ‘?f s g a3 i EXeagement with
tgggl%glgéeve%q enbiY, hetBRR&MR Ve BBE nidves theldie Bk@ AL 233 inwards
acts no longer on the second drive el enent 234,
fedrh tivi gitidneshbivnstd adbdsiteneit evhielt theg dotlongen veuple thet dripe sleeve 231

tE) (%het Flrest ?1338 2 errije%!c %?2,ealic?eraet%} th%%%’velled latching surfaces 274 on the flexible

arms 233. Once this happens, the drive sleeve 231 acts no longer on the first drive element

232, allowing them to move relative to each other. At this point, of course, the syringe 214
is released, because the forces developed by the drive spring 230 are no longer being
transmitted to the syringe 214, and the only force acting on the syringe will be the return
force from the return spring 226. Thus, the syringe 214 now returns to its retracted position

and the injection cycle is complete.
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Because the highly viscous fluid is contained within a
reservoir 248 defined between the end of the first
waleioga1wienent 232 and the blind bore 246 in tker/esec@sdo2117
drive el enent 234,the volume of the reservoir 248 wl|
tend to decrease as the first drive el enent 232 noves
relative to the second drive B enment 234 when the
former is acted upon by the drive spring 230. As the
reservoir 248 coll apses, highly viscous fluid is
forced into the coll ection chanber 242. Thus, gnce the
Irf thexinjottéon davides aleneribed panhineanydaiectien dedesiaccording & the invention,

ﬂﬁxtﬁ%]?l ediBud hﬁlddl'hhy e TRy MG 430 heoaR d@@fdpn@fb prdperties. Silicone oil

f It
anghlebes GFrogh aFbEKahlsS Shriings JEP 8RS PRy HISLELS Bay g kinematic
visl%sﬁwgiﬁ 20bE of 112500 aadtistdkes ogmdre.i Mbiconerh dbthesan dxhellent lubricators
aledn ge gﬁbl%cg)%locggea%{e é%guliﬁ %ﬁg %s@tggt 10280 thAGP G \ﬂoﬁ accidentally

€s assocl ated
disbleargd framothetdpen leing toif they palleotien thambpr dourthermars; dhfuggservoir in the

séo%ﬁd fd@(/é? %eﬁﬁ:}l{ &%lﬁ?le tja%lpﬁmreosfteﬁxl?ﬁ tl%/ﬁfsﬂ g8vd Blefhed! Eéﬁushed into

eturn Sprl ng TTE S. COT%CGSSE d will b
plasel Fheevolymefriinid needaptb ?@ﬁavﬂeye uid will be
ekpelled ihi0Sthe RENEEHicklr dhagbet. ertRnluid 3dilicorp | fillsetbe ivest and prevents the

g RA oxorhgiconpat e PaEoonh ot EO8ERR. 0% i nge

214 are conpletely di scharged and the force exerted by

riv r t
AR SRR g L 5 PN o i,
itt wilceflisreirsenlee idginstgod, that ether ﬂmp@gtreew@wnﬁ e usp@ highly viscous
ﬂ‘&ﬁie ﬁJo'sQBleC randehe illidg%ly Hsbouy MAd s Bd Gisel tard the movement of

to .con Afla
comBORBi OLdhe HECEBEEnRFITE Bl BHRE D A g (i 4% sctuator to
ﬂ{eeéyitingé Magy bf ehel dilvanagesasd@Sated withghg aseof a highly viseous fluid are

R g T T e U ety

arns 233 Ilnklng the drive sleeve 231 with the first

fulln (?(?ngleﬁ%pt ol o%}gnaxé‘hg ‘fllls&ﬂsﬁﬁ bf the E%[ﬂf ngcaf ﬁuld is set by the need
£ et 270 PReasive dampen &t pregficel BRbAimANS of Bisinyeips. fngluding the
eﬁlﬁ:@dlfrﬂeﬁfé' jﬂkﬁd@&&ﬂﬁec@?@ is Mﬁlﬁde ﬂl@ﬂ dijfiantie agessities beexcess of 150,000

C G b, B o Rl S b BATRaainpr of 0000
csﬂltﬁ%‘i@ whald appeasto hhee lﬁrhﬂe'ddqiphcdbditszh arms 233 i nwards
fromthe position shown to a position at which they no
| onger couple the drive sleeve 23 1 to the first drive
el ement 232, aided by the bevelled | atching surfaces
274 on the flexible arms 233. Once this happens, the
drive sleeve 231 acts no longer on the first drive
el enent 232, allowing themto nove relative to each
other. At this point, of course, the syringe 214 is
rel eased, because the forces devel oped by the drive
spring 230 are no longer being transmtted to the
syringe 214, and the only force acting on the syringe
will be the return



force fromthe return spring 226. Thus, the syringe
214 now returns to its retracted position and the

WO ngosatisen cycle is conplete.ln the injection PEVGBe&S/002117
descri bed, and in any injection device according to
the invention, the highly viscous fluid may be any
fluid that has the appropriatdéproperties. Silicone

— oil and silicone grease are exanples of fluids that
T~ AN ERe- M ASITREMEN T OFD INAMBDBIBCOSIE osi ty at 20C

of 12500 centi stokes or nore. Mreover, both are
excel l ent lubricators and certainly silicone grease is
isuf firgd Yoirgsistant to flow that it will not
ACCT arge fromthe open end of the )
A binviddfillegrdasmneribas beqnpropeseddpiuse Mdhe dewirs ol lie fampeseonsists of a

5 stﬁﬁgoc?ﬂe @i{llieél Qi ﬁmlarundi ztﬁhéliléfﬁ'p@stélﬁ whith! 4 staefl ok §r1th @8 ehtre. When a
e.first driye el ene i s shed int.o, place. .
(9558 imppled aﬁﬁ(‘ﬂd Felieshropeh ﬂf@gt??%?féf W‘Kﬂ?ﬁ £Frq e piston.
since excess fluid will be expelled into the
ol Lection.ch e T ' | i :
RGP BROSOTEY ey HGLbA BY Gl dheale ety Bt U THid may be
deteaninedul d | ead to bl ockage. Although preferred
10 danping nmechanisns using a highly viscous fluid have
been described, it will of course be understood that
ot he DERERIEIJORNORIMMEER hat use a highly viscous
fluid are possible. Thus, the highly viscous fluid may
pe usgEEOHREIATRLITIEEAPVENRENDFHL CWPHROUGHHELEHND HOLE
“device other than elenments that transmt drive from
the drive actuator to the syringe. Many of the

ciated with the use of a highly viscous
fluid are independent of the other details of the

anpj.ng. mechanj sm_A. functional. u dimt onthe . . . .

15 TN Cing 0absisug eepticde T ovl Sobie i pheftyenEuc pipe, in this

chye thbélead ddlefinrthed piston. act as an effective danper. In

practical enbodi nents of this invention, including the

enbodi ments just described, it is unlikely that

Ripokyvinigcfovdes ongioylindriqahelepeats of 150, 000 centi Poi se

imukrad Meieffective. Even fluids with dynam c

JisgRrsi.ties in excess of 60,000 centiPoise woul d

appear—to have linited applicbility. ANNEX -

MEASUREMENT OF DYNAM C VI SCOSI TY 1. | NTRODUCTI ON A

l'iquid filled danper has been proposed for use jn the
20 Afs the flaidiis Aysavtoriam andrederancing Bowizam thsgeptreling: o g

Mt uid and a hol I ow pistogijyi th a small hole in

the céntre. When a force is applied the fluid is

forced through the hole and into the centre of the

Hyjuatien(i) d0d @)docunent describes a test method by which

+A&€ dydam c viscosity of the fluid may be determ ned.

égLif‘aESCRIPTION OF DAMPER

SUBSTITUTE SHEET (RULE 26)
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3. THEORETI CAL TREATMENT OF FLOW THROUGH BLEED HOLE
3.1 DERIVATION 15 The follow ng analysis is applied to

wo avsnaisid | ow of fluid in an axi symmetri c pi pePCT/GBRVSH02117
case the bleed hole in the piston. Resolving forces on

a cylindrical element: z prL t AA=mPr .. t = -
(i) 20 Assum ng the fluid is MNéwtonian and referenm ng
flow fromthe centreline: au == m () dr Equating (i)

I@g&éﬁ% -AP _ au 2nL drintegrating: - DP _ u = AnL +
ndary conditions: u=0 at r=R u=max at r=0

1an annul ar el enent: Q =udA El enent al
voI tric flowrate A 2ttrSr Integrating between r=0
and.r=R._ Valunetric flow rate For the case of the

Bfi’élﬁﬁa&’coﬂ BP%Sttlng friction in the piston, mass of the

upDat 6fR and assum ng a4perfect seal betvveen pi ston and

bore tE, (iv) 128//L Volunetric flow rate through
bl éad e w)'
_AP R’
=
u=2E(#_,2) | (iii)
4pL
Examining an annular element:
00 =udA Elemental volumetric flow rate
A~ 27zr5r

A

Integrating between r=0 and r=R:
0= APz r(R2 —rzkr

5Q—

= Volumetric flow rate

For the case of the damper, neglecting friction in the piston, mass of the piston and
assuming a perfect seal between piston and bore:

= iv
0= 128 ,uL v )
Volumetric flow rate through bleed hole

SUBSTITUTE SHEET (RULE 26)
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( Pvr ) essure frompiston above atnospheric Q p S10n
pis*,,, pressure Volunetric flowrate equal to rate at

w/piostieasievhi ch pi ston di splaces fluid piston tpreweB26bs/002117

APPARATUS AND METHOD The test apparatus shall consi st
of two rigid, rotationally symetrical, coaxial bodies
as are illustrated schematicallBy in figure 5. One
contains a cylindrical bore having an internal
di aneter in the range 4.45 to 4.55 mm Let this
diamet @ be 2- It also includes a coaxial, circular
er havi ng a di aneter }ﬁ)therange065t0075
t tAis dianeter be d . 'Pln@shlen@bﬂn pitohhebolot exrdospheric
Qolg |s in the range 1.95 to 2. 05 am  Let this length
poonVFive bl eed hol e | eads t & A &5l | ecti on chanber,
al so of dn@meter - The second Vedaxitzic Bowy rtasequal to rate at

h8kooW CYETTIART cal piston tha ent |y
good sﬂg?g 2w th the bore in th?%%@ﬁtogéﬁigﬁ{dﬁgtﬂﬁ{ahere

is no significant |oss of flui(@between the

gylin faces of the begbasuass iROfok cour se

dr "t hﬁzjﬁédﬁ Fdﬁsy force necessgré% t o %ﬁ\/% g%rgﬁhpdynam c
’ T S vé

¥ ionCT 2)cyl i ndri thiing t he
i peasudd in t he Timeskehyeeofniaof pisouritavelf
veet fluid sifificient to lubricate the interface. Wth
t he bI eed hoI e terrporarl |y stopped, the first coaxi al
) 1 HQbpl e of the fluid to be
tested IS |ntroduced into the cylindrical bore to a
depth of at |east 6. mm The second coaxial bod

Theeastianparatue shalheqnsishat F7q dgid, rpfatiog ?sﬁ?lag‘ffﬁ%y PRl bodies as are
1[111&1%&1[3* séﬁéglahaﬁlyﬁirﬁﬁgur%oi{ O S610RIRE &, cﬂﬁﬁrlﬁzﬁclﬁmd having an internal
oaxl a (0] IS ati o a
Fed &‘ﬁt%‘? ‘h%g 9 & g ﬂ %“Sr ‘3}8%6{2’5 ke 6’{7 S%& SR dpgludes a coaxial,
dm&hae bled helednivingct didmefEher ﬂie marele (heS wt0.7 2. ISt this dfameter be dj.
‘éﬁgtg ?“i“iﬁ% %‘1&%@ #fle SISt LA 1. 85 4QWRL . f@étctﬁls'léngth be L. The
ISt cCcoaxXl O causli ng It to nove

biml koile leads torangadlegtinroehamber glse o Iﬁla?tmﬁtt net force

acting on the surface of the fluid, which is the
applied forc | ess force necessar

st ocer 6 besy BtaRIovt HODADF avtpR Kot S Grugigpntly good seal
with the bore in the other body that there is no significant loss of fluid between the
cylindrical surfaces of the bodies during the course of the test. Any force necessary to
overcome dynamic friction between the cylindrical surfaces of the bodies can be measured

in the presence of an amount of test fluid sufficient to lubricate the interface.

With the bleed hole temporarily stopped, the first coaxial body is inverted and a sample of
the fluid to be tested is introduced into the cylindrical bore to a depth of at least 6 mm. The
second coaxial body is then inserted into the first. The apparatus is then righted and the
bleed hole unstopped. The second coaxial body is held stationary and the first is lowered
until the fluid emerges from the bleed hole, where it is collected. There must be at least 5

mm of travel remaining at this stage.

A downward force is applied to the first coaxial body causing it to move. The size of this
force is such that the net force acting on the surface of the fluid, which is the applied force,
less the force necessary to overcome dynamic friction between the cylindrical surfaces of
the bodies, plus the weight of the first coaxial body, is in the range 9.95 to 10.05 N. Let
this net force be F.

SUBSTITUTE SHEET (RULE 26)



the bodies, plus the weight of the first coaxial body,

isinthe range 9.95 to 10.05 N. Let this net force be
WG-2008/1p83%6 t | on transducer is attached to the SPCDG®2005/002117

coaxi al body and to a data | ogger, by neans of which a

pl ot of position vs. tine is obtained. Once the second

coaxi al body has noved by at ll@ast 1.5 mmin response

to the applied force, the tine taken for it to nove by

a further 2.0 nmis neasured fromthe position VS.

time plot. At least 1.5 mmof travel r.emai. n

A hosition traasdnecs s affachadhiosthe sependhegarialdpdy éné i &et&?%%gef by means

otf\%hl&f)a ¥>lcﬁ |o‘i* p@ﬁnéﬂ ek.affe {d cﬂﬁalh@d t@rﬂ)é&he ledbnfmiba}h&]t body has moved

his time : Accordl t
bitRIgast 155 o & 3rPese Bl alirch FRPEapd e BRI %o move by a
MERES.0 ﬂﬂ'ml$s mSasureel fiyrnahe posvtucscmss itime et évtdasel.5 mMineof travel must
t est ocedyre i.s
ripett Bl oy aesisnyo i SRR AFigq Db hd REReld an average
tioetof trave] t.8@swmt Eetdhis simeclet 44s t aken as the dynanic
viscosity of the fluid. This procedure is applicable
to both hbmﬁonlan and n Newt oni an fl ui ially
Avgorhes e seab nrﬁeﬁgféébzvaéﬁ i COREIURB) Cbrm
£Emﬁ90mﬁm rious di mensions of the

gﬂratus and theFﬁbplled force should be exactly at
the md-point of the ranges given above.Clainms 1. An
mfwmcﬁmpWoﬂBV|ce conprising: a housing adapted to
recelvé éﬂ@%rlnge havi ng a di scharge nozzle, the

ou§55®+hMCkyﬁgp nmeans for biasing the syringe from
an ext ended p05|t|on in which the discharge nozzle
%qﬂ ({gh&mct‘n&og@ygét&gmhgu a retracted. position in

hé di scharge nozzle is contained within the

hou5|ng an actuator; a drive acted upon by the
'Eﬁatﬂéélt@bceﬂiﬁlﬁb isio tbdrrepdioddl amgthen fdsdrdungsrwﬁbj diffeyent samples of the fluid

dl S ?ﬁ f ﬁt]?ﬁg‘ﬁon&%#]s Ob t va%g%&?/ﬁen t %E‘V\}%gﬁ‘@ 6 the fluid.

been advanced to a non1na| decoupl i ng p03|t|on

'@JuL g\f\()c@d{u'e (,f§ tagﬁl%%@%”ﬁotﬂﬁﬂé&ﬂ@m@ﬁ \4h8 Quoh N6 fiah Qhﬂéld BWpecially in

ease nechani acti vat ed
thai epse  ofs flutdsnihigh elepark a‘éonﬁléﬁ@ﬁg’d frpom, Jiewignt m@@?@’é’m the various
dlﬁ%hhbﬁ:ﬂof @k a %)%éf@tuE énd he a?@ﬁémﬂ).rcd shoikl Ieasectinat the mid-point of the
syringe fromthe action of the actuator, whereupon the
1908 SEPIAPINE restores the syringe to | ts retracted
position; and a highly viscous fluid danping the
movenent of the said first conponent relative to
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the second, so that the rel ease of the syringe is

del ayed after the activation of the decoupling
wore@banissen t o al |l ow t he renmi ni ng contents of PEEGB2005/002117

syringe to be discharged before the syringe is

rel eased. 2. An injection device according to claiml

in which the first and second20onponents of the device

are first and second el enments of the drive, of which

dig,dirst is acted upon by the actuator and the second

—acts upon the syringe to advance it fromits retracted

position to its extended position and discharge its

1cont exyd mjddiibadetice b@nplmgiﬁgtar ge nozzle, the first drive
elenen é

e e SO e DA ) BB D, e v
1ﬁ¢1dd1hQ endaat farbiasing detayange &obyalt acteidedi pogisiondn which the discharge
r@g QG 'te%ﬁsg G2 R BESH dt'ag%? 8@hﬁ§o§?tx%nflg rvtﬂhﬁﬂe tl%e dlscharge nozzle is

Feservol P part i rst
cnnwu@dewdneﬂwlaw@ngh part by t he second drlve el enent,
the vplupgi®f the reservoir tending to decrease as the
first drive elene anes relative to the s ﬁﬁond

acted (é}b‘{f:na lmq)@ ggigﬁtor apdin glglépwﬂgro SERE ta dlscha;rge its
Johﬁ,ntgltgmughmes(ﬁguharg‘elmzﬂeand havi ng a vent through

\(IZI\QIC(r:gaa eé:gupl&lg l}iﬁc sca esftil‘fs?té Shr h%'@lvgfhag Bge agﬁigﬁé/eglt[) a nominal

eV|ce comp
deoongpling pasiziph.cd ailowrae‘i:rst sanporsyt ¢fithe dﬂa«n ﬁ@gn@ve relatlve to a second;

di sc haaé(ggzhs@ 0% éLifnish{? eaéﬁ@%ﬂ NG Qﬁé‘ @hlﬁg fifR abenjoREnt has reached a

bi asi n e s rlnge rom an extended OSItIOﬂ I n ch
roimeineli rgl@m@éltmﬁlla@/%@t thp gecopd ot r?‘ﬁéseﬁbfa Syrpediomyt e action of the

dcBIFACHRE BRI th BRising ddinG ?esh’ﬁ@s e SofdEc00 1!3@étidcﬁedl p?osmon and
cont al he mnthlnﬂéﬂt hou3| pan act

seco rﬁjhlg y\yéscgp% ds'ampérﬁg In&chv (?ﬁt t?lg Falfi ;‘r S"[ Cf)glé)onent relative to
tHp Gacdnd, thethac tthiatreleasendlf tlee sgmamg:mds delngedupfier thee activation of the

Cf%élilégllegertﬁlgc adlsgln 15W th® C}Jﬂ ttse gf Bﬁesé 11%9 tbDe discharged

03| on" and r e |ts cont
hdhmd@h%@hgednskhaﬂ@e nozzl e, the flrst drive el enent
bei ng capabl e of novement relative to the second when
the fornmer is acted upon by the actu

r, a
o AR TS fSicn e et ol CELVRER 2Bk, b sccond components
&f&ﬁé a&dcé fre ﬂagtt anE)SeMiﬁl dlérhsits df théeirﬁ/le;eﬂﬁwhlchmhb first psaucted upon by

t?% g%t}letB}” ?nc{) fglﬁ a?ch)a\c/ltasts JRap @'é Sé/rlgge %/%aecy ce 1% fréﬁm its retracted position to
& emmnied positien ned dischaeget its ¢dmen$te’d3m1¢hvth@dlselmrg®n@|@bﬁn the first drive
%}?\,{rg%%]tgos ﬂ}%t &gé&% of tnE&eﬁ%ﬁ? fe\fé)d\re tb QEé Qéceh@ \?ﬁﬁn hhg an\ﬁer is acted upon

avi n vent roug
bt thie dctusion ped thedatten és %ﬂrzumd b thelsgringser voi r
decreases; and a rel ease nechani sm activated when the

first drlve el enent has_been advanced to a .. . .
3. An injection device according to claim ? I}urther comprising a reservoir defined in

part by the first drive element and in part by the second drive element, the volume of the
reservoir tending to decrease as the first drive element moves relative to the second when
acted upon by the actuator, the reservoir containing the highly viscous fluid and having a
vent through which the fluid escapes as the volume of the reservoir decreases.

4. An injection device comprising:

a housing adapted to receive a syringe having a discharge nozzle, the housing
including means for biasing the syringe from an extended position in which the discharge
nozzle extends from the housing to a retracted position in which the discharge nozzle is

contained within the housing;
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nom nal rel ease position, and adapted to rel ease the
syringe fromthe action of the actuator, whereupon the

whe@siimggiereans restores the syringe to its retPerGBA005/002117

position. 5. An injection device according to claim4,

further conprising a coupling that prevents the first

drive el enent from noving rel &live to the second until

t hey have been advanced to a nom nal decoupling

polsi tain%tdaﬁfi‘{ is | ess advanced thag the said ngm’ nal

rel ease position, 6. An injectiqn I ce accordi to

cl ai rfitst and speendHirieelemBenss: g@%ﬁﬁ’ﬁ%é@s &Cty BB%F?H& actuator and
tHE SERRH S0l @ohi tHekpthgshemdvhrcedit iftoen &k eaeatal prasitionbecits extended

advanced t.o.the .said_ ngm.nal .decowpli.n hti e

ORATYER, 0 ot P ool gt B SRGAeBfk BaPAG, 18 sk gy cloment

tiemgnrpable dfhreomel irelgtivestoathe ecahddwherethe| fermen isstedngpon by the
t ' . ! iWNe.el ements; the

a%ﬁ‘%%’lﬁﬁp‘?%gé l%@%ﬁ%%ggﬁﬁggggﬁ%yéggi&o decoupl e the third

dr i ver isbaveindefinashintiae bycthe fiast seive glamank and i pagt by thgsecond drive
egérﬁé'fﬁ,nﬂle oluin®BF dhel thseiboil MBI 1BNTerehbieas e dirfiodfivadlement moves

ecoupl 1. ng posjtion has been reached, thus allow ng. . .

RO o Posl L 00 has et ERS R Y e Minin o ity

vieoas dlui@add thaeingeld easethrmgphawhien the fhiddpteget os the volume of the
ecoupl.e the third drive elenment fromthe first so

d

IEFFAYO fEFTEA5FS @0y i ve el ement acts upon it no | onger

once 4 tobeasaindclraimmaktivastdaben fosisi diverrienendys been advanced to 2
4qirﬁﬁ£\erg}ea§eg%b§iﬂ'éﬁl, %ﬁﬁé&& telihs rél&gsb @lgaes%@%&ﬁlﬁth@ GLfi@NoDhe actuator,

e actuator.. I njection device accorg' n?. 1o any
whesewfonche bigging mpappregioresihe sInge e B Felcesmoriots
cooperating features of the first and second drive

| emepts, all.owng. the first to,act ,upon the second;t .
gecou%?ilﬁﬁcﬁ%tb Iﬁigglicg ACCRIAIRER i} SR 4y %@@ffﬁl CHRE l% P s{b%phng that
slevenes theefirendrife elemkhiefremcmndingaelpting ta the fecomst uritli they have been
ol sqent,ac | i ORAeQNER/ah8%R §3h dhe said nominal
?ﬁié’?ﬁlcr?gl t_"g%%%%’b‘h%ﬂ rﬁlg&g] gllngirbgﬁ %é‘itﬁ eféﬂeér%eached, t hus © sac nomin
wlebsppasgianhe first drive el enment to nove relative to
the second; and the rel ease nechanismis adapted to
decouple the fiyst drive,el emsTt. f%omt e.a tuatoni. SO .
@hat AREEHIAIASYICE RSO 19 (Sl P oRg¥IG tHEgR; roprses @
aRGiplalg hellrakem, podididdwhdiathehiae darmitehvettvas advanced to the said
rel.iﬁls(%n thed%grj nge fromthe action of the actuator.

o1 eﬁ?‘él?:lﬁg %89 ce according to any one of clains
3-8 in which the vent is in comunication with a
%plt Lle%}li}\ﬂlg%tgﬂtq%gﬁ:@ B&3r e %0 Yy OEoriiNR 306 S%hkch:
the coupling is a third drive element acting upon the first and second drive

elements;

the decoupling mechanism is adapted to decouple the third drive element from the
second so that the third drive element acts only it no longer once the said nominal
decoupling position has been reached, thus allowing the first drive element to move
relative to the second; and

the release mechanism is adapted to decouple the third drive element from the first
so that the third drive element acts upon it no longer once the said nominal release position

has been reached, thus releasing the syringe from the action of the actuator.

8. An injection device according to any one of claims 3-6 in which:
the coupling comprises cooperating features of the first and second drive elements

allowing the first to act upon the second;
SUBSTITUTE SHEET (RULE 26)



10

15

20

25

escaped fluid is collected. 10. An injection device
according to any one of clains 3-9 in which one drive

web@sansié ncl udes a stem and t he ot her i ncl udeBCHEHGB0S/002117

that is open at one end to receive the stem the bore
and the stemthus defining the fluid reservoir. 11. An
injection device according to2@laim9 in which one

drive elenent includes a stemand defines the vent and

the GRl heGubRik ARRERDREIM aNEddpha Btdeesuris iheefigt @fRatlement from the
B

includes a blind bore that is open at gn t . .
seeqad; spethpthige érgrﬁrgfﬁcpﬁgpggél&ts&}o {?)ngroqqq&efase{?%% %rgslg éh% ﬁ%}d nominal
deb&lp‘}ffngr@dsguﬁl_ Hef bedmn gedahhai,fthuﬁ dllowigr thei first kRive rlement to move

i hj.ecti1on device according to claim9 or claim1l in
rﬁ%ﬁh&#"ttﬁﬁs%‘:(?fl?’ea&]fli on chanber is defined by a bore in
t he dh¢ deloase mechmpism is;)edapgecbgede@quptm&leeé@t ahmiyecelemsent from the
a%{uaw? go hdi&he BithatbPheth P‘SOﬁY &Mo loﬁger e it £64 nBMhiktke ¥él6Me position
accor |231to any one of "clainms 212 in which the said
hombeatriogahed] PG EIRRSYTIngS fromh {hgScUPBRARIAE actiator.

9. An injection device according to any one of claims 3-8 in which the vent is in
communication with a collection chamber defined by one drive element, within which the

escaped fluid is collected.

10.  An injection device according to any one of claims 3-9 in which one drive element
includes a stem and the other includes a bore that is open at one end to receive the stem,

the bore and the stem thus defining the fluid reservoir.

11.  An injection device according to claim 9 in which one drive element includes a
stem and defines the vent and the collection chamber and the other drive element includes
a blind bore that is open at one end to receive the stem and closed at the other, the bore and

the stem thus defining the fluid reservoir.
12.  An injection device according to claim 9 or claim 11 in which the collection
chamber is defined by a bore in the said one element, being open at one end and closed at

the other but for the vent.

13.  An injection device according to any one of claims 2-12 in which the said one drive

element is the first drive element.
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