I nj ection Device Background Technol ogy The present
invention relates to an injection device of the type
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that delays the release of the syringe for a certain period of time after the release
mechanism has been activated, in an attempt to ensure that the syringe has been
completely discharged. The devices illustrated in UK patent application no. 0325596
make use of a two-part drive incorporating a fluid-damped delay mechanism that is
particularly effective in ensuring complete discharge of the syringe contents. In each
case, the device relies upon two unlatching mechanisms. The first unlatching
mechanism initiates the fluid damping mechanism and the second releases the syringe
from the actuator, allowing it to be withdrawn. The unlatching mechanisms are
activated by components of the injection device having been advanced to nominal

unlatching positions relative to the device casework.

A device 10 of this general character is illustrated schematically in figure 1. The
sequence of operation is as follows. Firstly, the device 10 is armed. The user presses a

release button and the syringe 14 is advanced a distance d; by a drive spring 30, thereby
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and its unlatching mechanisms to pass around the space occupied by the syringe,

involving an increase in diameter of the device that negates the length savings.

Summary of the Invention

It is an objective of the present invention to provide a more compact device. Instead of
triggering release of the unlatching mechanisms using a fixed point on the device
casework, the present invention does it using one of more features that move forward
with the syringe as it is advanced. In other words, the nominal positions at which the
unlatching mechanisms are activated are.deﬁned relative to the syringe, not relative to

the device casework. As illustrated in figure 2, these nominal positions also move
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Preferably, the device includes:

an actuator that acts upon the first drive element;

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; and

a release mechanism, activated when the first drive element has been advanced
to a nominal release position that is more advanced than the said nominal decoupling
position, and adapted to release the syringe from the action of the actuator, whereupon

the biasing means restores the syringe to its retracted position.
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biasing means restores the syringe to its retracted position.

Here, the nominal release position, i.e. the second nominal unlatching position, is

defined relative to the syringe and not relative to the housing.

Again, in preferred embodiments, the nominal release position is defined by an
actuator or the first drive element interacting with a decoupling component that moves

with the syringe as it is advanced. It may be defined by the actuator interacting with
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accompanying drawings, in which:

Figures 1 and 2 are schematic illustrations to which reference has already been
made;
Figure 3 is an illustration of a first embodiment of the invention; and

Figure 4 is likewise a second.

Detailed Description

Figure 3 shows an injection device 110 in which a housing 112 contains a hypodermic
syringe 114. The syringe 114 is 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 114 manually has been removed and replaced with a drive element 134 as

will be described below, to which is attached a bung 122. The bung 122 constrains a
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the syringe 114 consists

The multi-component drive between the drive spring 130 and the syringe 114 consists

of three principal components. A drive sleeve 131 takes drive from the drive spring

130 and transmits it to flexible latch arms 133 on a first drive element 132. This in

turn transmits drive via flexible latch arms 135 to a second drive element, the drive

element 134 already mentioned.

The first drive element 132 includes a hollow stem 140, the inner cavity of which
forms a collection chamber 142 in communication with a vent 144 that extends from
the collection chamber through the end of the stem 140. The second drive element
134 includes a blind bore 146 that is open at one end to receive the stem 140 and
closed at the other. As can be seen, the bore 146 and the stem 140 define a fluid

reservoir 148, within which a dampiﬁg fluid is contained.
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regainl the detomit saring 126 in its compressed state, so the hypodermic needle 118

remains extended.

Before the second drive element 134 reaches the end of its travel within the syringe
body 116, so before the contents of the syringe have fully discharged, the flexible
latch arms 135 linking the first and second drive elements 132, 134 reach a
constriction 137. The constriction 137 is formed by a component 162 that is attached
to the syringe flange 120, so it will be understood that when the syringe 114 advances
from its retracted position to its extended position, the component 162 advances with
it. The constriction 137 moves the flexible latch arms 135 inwards from the position
shown to a position at which they no longer couple the first drive element 136 to the

second drive element 134, aided by the bevelled surfaces on the constriction 137.
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The constriction 137 noves the flexible latch arnms 135
Beswiaé dse daroping MRid @S tritgiRed Botin haegerpsisilts definéd bbinebn the

they no longer couple the first drive element 136 to
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148 wi] | .,tend to decrease the fir.st .drive el enent
a8 SOh il Tnd stk st TR 144, and
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As the Teservoir 148 col |l apses, danping fluid is

Losnes agsoeiatedunith thedloyenf theglampingofleidalocsit ateryaghthe force acting
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to flow through the constriction forned by the vent

144, and al so acts hydrostatically through the fluid,
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conpletes its travel within the syringe
damping fluid to flow through the vent 144, allowing the first drive element 132 to

continue its movement.

Before the reservoir 148 of fluid is exhausted, the flexible latch arms 133 linking the
drive sleeve 131 with the first drive element 132 reach another constriction 139, also
provided by the component 162 that is attached to the syringe flange 120. The
constriction 139 moves the flexible latch arms 133 inwards from the position shown
to a position at which they no longer couple the drive sleeve 131 to the first drive
element 132, aided by the bevelled surfaces on the constriction 139. Once this
happens, the drive sleeve 131 acts no longer on the first drive element 132, allowing
them to move relative to each other. At this point, of course, the syringe 114 is

released, because the force developed by the drive spring 130 is no longer being



body 116 and can go no further. At this point, the
contents of the syringe 114 are conpletely discharged
wa@nwstiss1f orce exerted by the drive spring 130PEDGS2:1068/002131
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i nj ectl on cycle is conplete. Al this takes place, of
sEigesd 4 ashscaprldd 18 %A 111 has been renoved from
the end of the housing 112. As can be seen fromfigure

3, the end of the syringe is sealed with a boot 123.
Figwee deshaved abwbe hjctioh delveeecald i which hohdupimga 12 lventains a

d d J d
vyt el 245 i evrtee 41 el o prdienak s, ingbiding
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copfectedetolthd amgt1m a@pudelilta distleapy etk chitgnts o©f4hs homage 214
anot her [ nJ ection device 210 in which a housi n% 212

meiHplly. has oo prowsied; andgigplaggese witha nrpﬁécgrypww@é piyg clegnent as
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termnating at one e
tlip deat ndt necessdrdy be so. As illustrated, the housmg mcludes 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 which the hypodermic
needle 218 is contained within the housing 212. The return spring 226 acts on the

syringe 214 via a sleeve 227.

At the other end of the housing is a compression drive spring 230. Drive from the
drive spring 230 this transmitted via the multi-component drive to the syringe 214 to
advance it from its retracted position to its extended position and discharge its
contents through the needle 218. The drive accomplishes this task by acting directly
on the drug 224 and the syringe 214. Static friction between the bung 222 and the
syringe body 216 initially ensures that they advance together, until the return spring



in a flange 220, and a rubber bung 222 that

constraints a drug 224 to be adm nistered within the
wayisngsibody 216. The conventional plunger the€T/aBodod/ 002131

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

di scharge the contents of the syringe 214 manually,

has been renoved and replaced with a nulti-conponent

drive elenent as will be dedfribed bel ow. Wil st the

LA ST b P RSB b

mgysl Ng includes a return spring 226 that biases the
syringe 214 from an extended position in which the
needl e 218 extends from aperture 228 in the housing
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the syringe body 216 initially ensures that they

seadud doze t:bg@lnh 834 inchudeb attiimdrier Ade tisgbs ng@ﬂﬁ dyetandrie receive
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dSRIEROMGA tre i 012482 W@ANWhItE allanyfin® AidNE cédfingnd t he
syringe 214 again consists of three principal

corrponents The drive sleeve 231 takes drive fromthe

N

RSB YRR TP RN SR S0kors s P kS, one

opdrated KRyesitd dé@iu@ld the Arive Tleevd 23 bfrofl ihe doasiagen? aﬂ&ﬂmg it to
inturn transmts_ drive via flexible latch arns 235

méwg éelamse i firehQsitigent? vader the dafiucare of ihs dgve SEW&ﬁNﬁ-”O The
Hihe dﬁ”f? @%h,gpgs%gﬂwghe first drive el ement 232
es a no

ow stem the inner cavity of which
fornse a coll ection chanber 242. The second dri ve

ShaTE e £ o U5 Dl ied %8 "85 S e Bt moves
tHRLMRE drifs eféﬁ{énp 933 @R thd BgstRRRR éiétﬁexﬁ%f&t Hl%vosst ﬁl@ s%@tgld drive
define a fluid reservoir 248, within which a
eleimgntl234s ic eachaiasebly 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 return spring 226. The return spring 226 compresses and the
hypodermic needle 218 emerges from the exit aperture 228 of the housing 212. This
continues until the return spring 226 bottoms out or the syringe body 216 meets some
other obstruction that retards its motion. Because the static friction between the bung
222 and the syringe body 216 and the hydrostatic forces acting through the drug 224
to be administered are not sufficient to resist the full drive force developed by the
drive spring 230, at this point the second drive element 234 begins to move within the

syringe body 216 and the drug 224 begins to be discharged. Dynamic friction between
the bung 222 and the syringe body 216 and hydrostatic forces acting through the drug



A trigger (not shown) is provided in the mddle of the

housi ng 212. The trigger, one operated, serves to
waelemsnpse2 t he drive sleeve 231 from the housi nECREGB2005/002131

allowwng it to nove relative to the housing 212 under

the influence of the drive spring 230. The operation

of the device is then as follows. Initially, the drive

spring 230 noves the drive dlleeve 231, the drive

s| eeve 231 .noves the first drive elenent 232 and.the
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adiditiohal tflegitde ﬁﬂﬁHﬂZéﬁT ar‘tguﬁl Rakgng c&&éctbxegh Iftaa tamstifevien 237 in the
within the syringe body 216 and the drug 224 begins to
cHEPeReERed-ged. Dynanic friction between the bung 222

and the syringe body 216 and hydrostatic forces acting

t hrough the drug224 to be adm ni stered are, however,
Thefchnstrietdn 297 neivas thet odditi@tal) ﬂwx’shbsr amgs 246 inwarids,saided by the

bR ot ecscih Pt 1R JBE AR ERRL, Bedblinaihs"34% h diEnugve the
flbRip1eethsOB 51 b mich@VE wiith Blive isﬂ@an%ﬁﬁﬂté&gﬁmﬁ‘}%/ figst Grivé Slement

before the contents of the syringe have fully
2&2 friha rsgtmd ctrh'é efanesuit BB‘é ipwersly fmmrﬂlemﬁmnrﬁhpwg te hgposition at

LS sec n
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h onheffird @l&vte lRBdmdn$ 232 taale hﬁdohgertdiﬁthé)éédzdiﬂﬁirﬁ%rdlbrﬁém 234,
iti onal flexible arms 247 overlie the flexible arns
m@ﬁ ¢ Hest diive elegent 23 2dp apgsigtrelpative togthe gecond dsive glemant 234.
dr| ve is transmtted to the second drive el ement 234.
Figure 4 illustrates the injection device 210 at the
Beeaist iten dahping fidié isdehthined atithih axiekdreoia?ds ddfitedibetween the
' maki ng contact with t onstriction 237 in the
e%uij % the first (?I‘IVC element 232 and the bﬁnd %ore 246 in the second drive element
234, the volume of the reservoir 248 will tend to decrease as the first drive element
232 moves relative to the second drive element 234 when the former is acted upon by
the drive spring 230. As the reservoir 248 collapses, damping fluid is forced into the
collection chamber 242. Thus, once the flexible latch arms 235 have been released,
the force exerted by the drive spring 230 does work on the damping fluid, causing it
to flow into the collection chamber 242, and also acts hydrostatically through the
fluid, thence via the second drive element 234. Losses associated with the flow of the
damping fluid do not attenuate the force acting on the body of the syringe to a great
extent. Thus, the return spring 226 remains compressed and the hypodermic needle

remains extended.



conmponent 262. The constriction 237 noves the

additional flexible arns 247 inwards, aided by the
whewshissw surfaces on both, and the additional p€¢T/6B2M5002131

arms 247 in turn nove the flexible arnms 235, by neans

of which drive is transmtted fromthe first drive

el ement 232 to the second drive el enent 234, inwards

fromthe position shown to &2position at which they no

| onger couple the first and second drive el enents

together. Once this happens, the first drive el enent
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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.



of fluid is exhausted, the flexible latch arns 233
linking the drive sleeve 231 with the first drive
web@sems1232 nove sufficiently far forward rel BET/G8B2G06/002131
the second drive element 234 that the flange 270 is
brought to register with a rebate 272 in the flexible
arns 233, whereupon it ceases to be effective in
retaining the flexible arns 1233 in engagenment with the
ﬁrive sl eeve 231. Now, the drive sleeve 231 noves the
ible latch arnms 233 inwards fromthe position
shown to a position at which they no | onger couple the
drive sleeve 231 to the first drive elenent 232, aided
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arns riv ve 1
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later Lertin 31 es)é“‘&%ft’rﬁ{‘it e.Cains 1. An injection

devi (ﬁeco(ﬁﬁfﬂ?é it riﬂeveﬁtsh@lesﬁtﬁﬂdfﬁj@@eﬁ@n{ o ARV Rlative to the
syringe having a discharge nozzle; first and second

sefraindeint| thephave besh adviadedtthe nonrisal desoupting gogition relaigve to the
the second acts upon the syringe to advance it from
STH¥%% et ract ed position to its extended position and

di scharge its contents through the di scharge nozzl e,

the first drive el enent belng capabl e of novenent

% el atAwigiacion Heviseacsatling nclaime | inplyding:i s act ed upon

and taﬂ%céu?{g&ﬁ[ath&s Eﬁ?ﬁ ﬂat%'fﬂ‘étfc} rsteﬁ%ﬁ AYringe; and a

coupling rive el ement from
rmvu maeane| fat |bwsuug3 théesysiage nfdorinén | extdnelyd hsvsttidpe@n which the
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ﬁar§9 gl exendgn rppy 3& hojing ? e THECHAPAYUeD i Hhiph the

disch&gle Hgiﬁ&s RRtaBUANRR tid s §?1dr‘ pon the first

drive element; nmeans for biasin e syringe from an

ext emdel&amaetthamsm, activateshwhérethe first drive element has been advanced
to a nominal release position that is more advanced than the said nominal decoupling
position, and adapted to release the syringe from the action of the actuator, whereupon

the biasing means restores the syringe to its retracted position.

3. An injection device according to claim 1 or claim 2 in which the nominal
decoupling position is defined by one of the drive elements interacting with a

decoupling component that moves with the syringe as it is advanced.

4. An injection device according to any one of claims 1-3 in which:
the coupling comprises cooperating features of the first and second drive

elements that allow the first to act upon the second.



di scharge nozzl e extends fromthe housing to a

retracted position in which the discharge nozzle is
weoosailyserd within the housing; and a rel ease nmeChaBR®S1002131

activated when the first drive el enent has been

advanced to a nomi nal release position that is nore

advanced than the said nom nal decoupling position,

and adapted to rel ease the d¢ringe fromthe action of

t he act.uat or, whereupon. the hi.asin ans, restores the
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nom nal decoupling position is defined by one of the
theothee. el enents interacting with a decoupling conponent

that noves with the syringe as it is advanced. 4. An

i njection device according to any one of clains 1-3 in
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the first and second drive elenents that allow the
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i njection device according to any preceding claimin
to{he s9eonthe coupling conprises a decoupling nechani sm

activated when the drive el ements have been advanced

to the said nom nal decoupling position and adapted to
7decoApligettivn davictacdoidue tolcbtimrd, id whinht he second, thus

allowing the first drive elenent to ve relative to
t he HleCBHRlNgCOmpriseR jﬂ&‘ﬁ’ﬂf‘oﬁ“&e(iﬂ 2 B ALV, alaefn&n@ﬁ%frtrﬁngage
with al diiviRiidhee dlBe GRIP a9 conprises flexible arms on

one of the drive elenents that engage with a drive .
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element to nove relative to the second. 8. An

injection device according to claim4, in which: the
8.Coup[Axlnqge?ﬁ?&f&év%c%sacan%ﬂgbéoeclzﬁﬁlné i®npde of the drive
el enent at engage
the coupling comprises flexible arms on one of the drive elements that engage
with a drive surface on the other; and
the decoupling component causes the flexible arms to move when the said
nominal decoupling position is reached, by acting on an intermediate component, thus
disengaging the flexible arms from the drive surface to allow the first drive element to

move relative to the second.

9. An injection device according to claim 8 in which the intermediate component
is a flexible component of the drive element upon which the said drive surface is to be

found.

10.  An injection device according to any one of claims 5, 7 and 8 in which the
flexible arms are biased toward a position at which they engage the drive surface and
the découpling component causes them to move against their bias, thus disengaging

them from the drive surface.



with a drive surface on the other; and the decoupling

conponent causes the flexible arns to nove when the
w@200d/1m8m3 nal decoupling position is reached, PYT/a@BRi08002131

on an intermedi ate conponent, thus di sengaging the

flexible arnms fromthe drive surface to allow the

first drive elenent to nove relative to the second. 9.

An injection device according to claim8 in which the

i nternedi ate conponent is a flexible conponent of the

drive el enment upon which the said drive surface is to
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the first .drive el ement bei ng.capabl e of novepent. .
r el at?j SRPHES f%_@%@&rﬁdﬁwifﬁt B Flopisar %_Pgﬂ BOVIg Tl to the
sedhdtdagl {h@g h8¥e b&n854dcRH RES nbirdal fecViplif®fositibn; and
coupling that prevents the first drive elenment from
nmovi rRgeleadeanechantso, aétevatmslowie the ficdt drive ylehgnthdsdeen advanced
advanced to a nomni.nal .decoupling.posjtijon; and. a
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position relative tg the syringe that is nore advanced

bigsing means segteren Higisenediedbusiragied pesstian. on, and adapt ed

to rel ease the syringe, whereupon the biasing neans
restores the syringe to its retracted position.

12.  An injection device according to any one of claims 1-11, in which the release

mechanism is activated when the first drive element has been advanced to a nominal

release position relative to the syringe.

13.  An injection device according to claim 11 or claim 12 in which the nominal
release position is defined by the first drive element, or an actuator that acts upon it,
interacting with a decoupling component that moves with the syringe as it is

advanced.

14.  An injection device according to claim 11 or claim 12 in which the nominal
release position is defined by an actuator interacting with the first drive element once

the nominal decoupling position has been reached.

15.  An injection device according to any one of claims 11-14 in which the release

mechanism is adapted to decouple the first drive element from an actuator once the



12. An injection device according to any one of clains
1-11, in which the rel ease nechanismis activated when
W b@sfi13sst drive el ement has been advanced to BCTIGBR0V&I002131
rel ease position relative to the syringe. 13. An
i njection device according to claim1l or claim112 in
whi ch the nom nal release position is defined by the
first drive elenment, or an d€tuator that acts upon it,
i.nteracting with.a decoupling,c onent that noves
sqjf gt FSlppseneitRn g beenJaedatius folcasig ffwj VoD from the
allRl SFRhasGe4t6i. ng to claim 1l or claim12 in which the
nom nal release position is defined by an actuator
interacting with the first drive element once the

om nal. decoupli.n osi.tion has been r 15, An ..
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p{l%{l&gﬁég}%ehp cﬁé/c[i nge fromthe action of the actuator.

I njecti on device according any one of clains
11-15, further conprising a second coupling, between
an actuator and the first drive elenent, that prevents
1{he &¥y ugcion %Ymena%or@ng &P g 10010 plich; they se&rmde/ goupling
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formenin adt upbrethedattard coupl i ng conpri ses cooperating
features of the actuator and the first drive el enent
allowing the forner to act upon the latter. 18. An

181j eqly iﬁﬁcﬂ@ﬂh&ﬁc@&%@fﬂ%‘ﬂ dAnCl BinWHiéh:i N whi ch: the
cooperating features of the actuator and the first
dri véheetaperating fedtuths ofetbo ragtuatarxang| tealinyk dove stement include

t he n ed wth a second drive surface on.t.he other:;
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when the said nom nal release position is reached,
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séclaﬁd ekt Ams'3 rHWeewﬁgi ﬁ%is}/ﬁ% ﬁo?nihglerelease position is reached, thus

disengaging them from the drive surface to allow the actuator to move relative to the

first drive element.

19.  An injection device according to claims 2 or claim 13, in which:

of the actuator and the first drive element, one comprises second flexible arms
that engage with a second drive surface on the other, allowing the actuator to act upon
the first drive element and preventing the former from moving relative to the latter
until the nominal release position has been reached;

the release mechanism comprises the said decoupling component, which
causes the second flexible arms to move when the said nominal release position is
reached, thus disengaging them from the drive surface to allow the actuator to move

relative to the first drive element.

20.  Aninjection device according to claim 14, in which:



first drive elenent. 19. An injection device according
to claims 2 or claim 13, in which: of the actuator and

w0 b@s5flizsst drive el enent, one conprises secondP¢T/6BR5©02131
arms that engage with a second drive surface on the
other, allow ng the actuator to act upon the first
drive el enent and preventin? the former from novi ng
relative to the latter untik’the nom nal rel ease

position has bee ched; the rel ease nechani s
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rel ease position is reached, thus dlsengagln t hem
thirfomt diftes dleinget s praventing the fomer rf@nacmqyamg) relateventovibe latter

tive. t he first drive el 20 An injection
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flexible arns that engage with a second drive surface
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release posi tion has been reached; and the second
flexible arns are biased toward a position at which

t hey engage the second drive surface and the rel ease
nmechani sm causes themto nove agai nst their bias, thus
di sengaging themfromthe drive surface.



