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The present invention relates to an injection device of the type that

receives a.%ﬁfkﬁg?“ extends it, discharges its contents and then retracts
it automati Calfy. Do\ ces of this general description aPETSRURPHSMO

95/ 35126 and EP-A-0 516 473 and tend to enploy a drive spring and sone form
of release nechanismthat rel eases the syringe fromthe influence of the
drive spring once its contents are suppased to have been discharged, to
allowit to be retracted by a return spring. Because of the stack-up of

t ol erances ofjecten Dewi¢eous conponents of the device, a certain margin of
safety nmust be built into the activation of the rel ease nechanism to

ensure that it is effective. The consequence of underestimating the safety

margin is t@?ctk#ol&ﬁd':[@é!g%ﬁ)g mechanismmay fail to operate even once the

syringe cont T ; di scharged, which is unsatisfactory in a device
that is suppbiseiesent ingentipatrelates tormminiechen Jevigsanfithetypea thayreceives a syringe,
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neat trick that delays the release of the syringe for a certain period of
time after the rele has been activated, in an attenpt to
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automatically, particularly for self-administered drugs. On the other hand,
overestimating the safety margin may mean that some of the syringe contents are
discharged after the syringe has retracted, which results firstly in a short dose and
secondly in what may be termed a “wet” injection. Wet injections are undesirable for

the squeamish, particularly in connection with self-administered drugs.

UK patent applications nos. 0210123, 0229384 and 0325596 describe a series of
injection devices designed to deal with this problem. Each makes use of a neat trick
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from the actuator, allowing it to be withdrawn.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



fromthe actuator, allowing it to be wthdrawm. The unl atchi ng nmechani sns
are activated by conponents of the injection device having been advanced to
nom nal unlatching positions relative to the device casework. A device 10
of this general character is illustrated schematically in figure 1. The
sequence of WEpMWPHIBYA is as follows. Firstly, the devi cePQDGBg00&02EE. The
user presses a release button and the syringe 14 is advanced a di stance dt
by a drive spring 30, thereby WO 2005/115512 PCT/ GB2005/002131 2
conpressing the retraction spring 26. This novenent inserts the needle 18
into the patient. The plunger 23 is advanced a di stance d2 by the drive
spring 30, icompeodssing thxo sdract@in mmegc%sé‘luscmm&nmﬁamswstthe eadle ri@ idosthehas been
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injecting the rest of the dose. Final %gt e second unl atching nechanismis
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described in the applications nti oned above, hi s noverrent takes
pl ace to thedistanpe dpf t he syringe, which nmeans that the overall |ength of

t he device nmust be greater than the sumof the I|ength of the actuator, the
di stances dl, d2 and d3 and the Iength of the syringe body not including

the needle. Jihe b@shwe%ﬁn@a@i updt @61tshiAl coBYoreat b thenNRvich MirohghoGOMPRCt . Thi s
is inmportant both to th ergononj cs of the device and to its manufactured
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tolerance stack-up, equal to the sum of d;, d; and d3. In the devices described in the

applications mentioned above, all of this movement takes place to the rear of the syringe,
which means that the overall length of the device must be greater than the sum of the
length of the actuator, the distances d, d; and d; and the length of the syringe body not

including the needle.

The best design of injection device is one that is compact. This is important both to the
ergonomics of the device and to its manufactured cost. The length of the device can be
reduced by allowing the actuator to move past the syringe, and by having the unlatching
mechanisms activated in front of the syringe. However, this would require the actuator
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



and its unl atching nechanisns to pass around the space occupied by the
syringe, involving an increase in dianeter of the device that negates the

| engt h savings. Summary of the Invention It is an objective of the present
invention tg provide a nore conpact device. Instead of triggering rel ease
of the unl at%(ﬁ?‘}‘?ﬁ{”r?é’c?hani sms using a fixed point on the ®EFIGRE00SOBHWor K,
the present invention does it using one of nore features that nove forward
with the syringe as it is advanced. |In other words, the nom nal positions at
whi ch the unlatching nechani snms are actjivated are defined relative to the
syringe, not relative to the device casewdrk. As illustrated in figure 2,
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forwards a distance dl . as the syringe is initial advanced., This in turn
means that (REH fRRGeapP e EaY red i WEhER pliked canee toecedy e

pl unger can Q@adc8W/CRE Rigth B¢ thdISARNGR bEiredubBE by ANGE B s@bkd Mord@¥ddeq can be
reduced by d, at a stroke. Mre nodest inprovenents are avail able when only

one of the nowrevamentsgire javailablgt whin onlytdne ofuthe anasindlgpasiohsiat svhichathe
activated i s, Jehinedhelabi v LRatd1% RYRbLRERaRI Yely, a first aspect of
the present T nvention provides an 1 nj ecLon 3eV| ce” PESRPri si ng: a housing
adapted to receive a syringe having a discharge nozzle; first and second
drive elenments, of which the first is acted upon and the second  acts upon
the syringe Fominalhes f{}ﬁt #3065h f ﬁlere&efe&&tl%wnﬁ%ipf?Vd#St@ iriectiontdexteed
position ang,nggrgﬁl arge its contents through the discharge nozzle, the first
drive el enment bein capabl e of novenent relative to the second when the
former is acted wponsiagddapted tolredeivera sysingesaving mdischosgetnioezlsyr i nge; a

coupling that prevents the first drive element frompoving r h%tive to the
second Unt il t hey TR SERB dioe Ssmansras il fisst Rl inert an e sredndn
relative to 4dieupon)thié §igge tdadvah& i€ 85 itd BRadi@padaiondte (B RIchd@ gaRRiohi ON,
i.e. the first nomnal unlatching_ position, is definped relative to the
syringe and H@tdiscbprge ity contgnig pongh e digcharge nozzle, the first drive element being

capable of movement relative to the second when the former is acted upon and the
latter is restrained by the syringe;

a coupling that prevents the first drive element from moving relative to the
second until they have been advanced to a nominal decoupling position relative to the

syringe.

In this case, the nominal decoupling position, i.e. the first nominal unlatching

position, is defined relative to the syringe and not relative to the housing.

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

arelease 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.



Preferably, the device includes: an actuator that acts upon the first drive
el enment; neans for biasing the syringe froman extended position in which
the discharge nozzle extends fromthe housing to a retracted position in
whi ch the discharge nozzle is contained within the housing; and a rel ease
mechani sm 3 300Ht18H2when the first drive el ement has bekaT/advasted! to a
nom nal release position that is nore advanced than the said nom na
decoupling position, and adapted to release the syringe fromthe action of
t he actuator, whereupon the biasing ne%gs restores the syringe to its
retracted position. WO 2005/115512 PCT/ GB2005/002131 4 In preferred
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either by one of the drive elenents interacting with a decoupling conmponent
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assenbly, th i may_ conprise flexible arns on one of the drive

el enent s tha.Oéﬁgg%éﬂgp?W'%gﬁggvgﬁ%%??ace on the other, in which case the
decoup[i ng conponent causes the flexible arns to nove when the said nom nal
decoupling position is reached, thus disengaging themfromthe drive surface
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the discharge nazzle .extends,fromthe housi to a,refracted posjtion in
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second dri vehefigt@iNdeleéntWhindke tMRivEIts Gk séwndct ed upon and the second acts
upon the syringe to advance it fromits retracted position to its extended

position and discharge its contents through the di scharge nozzle, the first

ar I : . i th
For mor 15 et S0 bo e BT foRp FPURTR oV h ol diife SRR (1°

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;

first and second drive elements, of which the first is acted upon and the second
acts upon the syringe to advance it from its retracted position to its extended position
and discharge its contents through the discharge nozzle, the first drive element being
capable of movement relative to the second when the former is acted upon and the
latter is restrained by the syringe;

a coupling that prevents the first drive element from moving relative to the
second until they have been advanced to a nominal decoupling position; and

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

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



a coupling that prevents the first drive elenent fromnoving relative to the
second until they have been advanced to a nom nal decoupling position; and a
rel ease mechani sm activated when the first drive el enment has been advanced
to a nom nal release position relative to the syringe that is nore advanced
than the saN@2m@nishial decoupling position, and adapted pOT/GB2®as@1tihe
syringe, whereupon the biasing neans restores the syringe to its retracted
position. Here, the nom nal release position, i.e. the second nom nal

unl atching position, is defined relati%p to the syringe and not relative to
t he housing. Again, in preferred enbodi nents, the nom nal rel ease position
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decoupling conponent that noves wth the syringe as it is advanced. It may
be defined byhicheositiondho dirstrdrivieademery inirestrained gUOEbﬁlSJYEis&Q against further
PCT/GﬂlZOOS/Bg%grl%&lt 5 the first drive elenment once the nom nal decoupling
position has been reached, at which position the first drive elenent is
restrai ned by the syringe against further novenent. Once again, for ease of

manuf acture and assenbly, of the actuator and the first drive _elepent, one
r of er ably cORgSi 7288 Tt e ot ﬁgsemh_g% obthgAgeater ahd alws%rébfrafe drive
surface on them@tihehe pé?&aﬁl?%oﬁl%ﬁ%ss%cmcﬁ%lé TR i TeARlod CRINRMeSGR t he
said decoupling conponent, which causes the second flexXxible arns to nove
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second dri vengtinblaeRa@pokition & feedhed ahtMbengagihdeddtdia tierdrive sagicelpon t he
first drive elenent and preventing the former fromnoving relative to the
latter until the nom nal rel ease position has been reached, the second
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t he second rive surface a ease nechani sm prefera uses them
to nove agai sesond Aexible dpinadhat ehgage dvithea gergind drivé surfdce om théethdr,i allewingr f ace.
Brief Descri R}eiagtﬁat%]; tot a%?u;%natwe R&E drive element and preventing the former from moving

relative to the latter until the nominal release position has been reached, the second

flexible arms are preferably biased toward a position at which they engage the second

drive surface and the release mechanism preferably causes them to move against their

bias, thus disengaging them from the drive surface.

Brief Description of the Drawings

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

Figures | 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



The invention will now be described by way of exanple with reference to the
acconpanyi ng drawi ngs, in which: Figures 1 and 2 are schematic illustrations
to which reference has already been nade; Figure 3 is an illustration of a
first enbodl‘ﬁ /ﬂ? 1tzhe invention; and Figure 4 is |likewi se a second.

Det ai | ed De I%? A%Fi gure 3 shows an injection device TE&/GRIOGAPAA o
housing 112 contains a hypoderm c syringe 114. The syringe 114 is of
conventional type, including a syringe body 116 termnating at one end in a
hypoderm c needl e 118 and at the other iy a flange 120. The conventi onal
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hypodernmi ¢ type, this need not necessa be so. Transcutaheous or
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i njection devjc 0 resent . ent' 0 General ly, the syringe nust
i ncl ude a di g’hﬁﬁf‘bﬁkﬁ%ogif? ' Sy"\}&ﬁed% %dkhybgoder mc syringe is the needl e

118. As illustrated, the hou5| ng includes a return spring 126 that biases
the syringe 114 from an extended d,%OSI tion in which the needl e 118 extends
from an aper fgilusirated; the hoyging dnpdudey ajrebiry spring B4 tiat Biasgsdde sydree hldwhi ch
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spring 126 acts on t ringe via a sleeve end of
t he housi ng the hausiogrpIe®si mhraded pcsxtganih mdpich3be diSchiavge fazeln tiRes c(mtam{@i spring

130 is transnitte onent 'v to.the syringe. 114
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di scharge itgp7.contents through the needle 118. The drive acconplishes this
task by acting directly

At the other end of the housing is a compression drive spring 130. Drive from the
drive spring 130 is transmitted via a multi-component drive to the syringe 114 to
advance it from its retracted position to its extended position and discharge its
contents through the needle 118. The drive accomplishes this task by acting directly
on the drug 124 and the syringe 114. Hydrostatic forces acting through the drug 124
and, to a lesser extent, static friction between the bung 122 and the syringe body 116
initially ensure that they advance together, until the return spring 126 bottoms out or

the syringe body 116 meets some other obstruction that retards its motion.

The multi-component drive between the drive spring 130 and the syringe 114 consists
of three principal components. A drive sleeve 131 takes drive from the drive spring
130 and transmits it to flexible latch arms 133 on a first drive element 132. This in
turn transmits 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 damping fluid is contained.



on the drug 124 and the syringe 114. Hydrostatic forces acting through the
drug 124 and, to a |l esser extent, static friction between the bung 122 and
the syringe body 116 initially ensure that they advance together, until the
return spring 126 bottons out or the syringe body 116 neets sone ot her
obstructi on WhHHOSASERrds its notion. The nul ti-conponent PETIGB30USHO248%N t he
drive spring 130 and the syringe 114 consists of three principal
conponents. A drive sleeve 131 takes drive fromthe drive spring 130 and
transmts it to flexible latch arns 1337on a first drive elenment 132. This
in turn transmts drive via flexible latch arns 135 to a second drive

el ement, the drive elenent 134 already nentioned. The first drive el enent
132 includes a hollow stem 140, the inner cavity of which forms a
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provi ded on one side of the housing 112. The trigger, when operated, serves
to decouple the drive sleeve 131 fromthe housing 112, allowing it to nove
relative to Initellyothsidrige dpfringuid@anoviek éhei duive skereel B, thehdrivdrsleege $pk inoges130. The
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housing 112. This continues until the return spring 126 bottoms out or the syringe
body 116 meets some other obstruction that retards its motion. Because the static
friction between the bung 122 and the syringe body 116 and the hydrostatic forces
acting through the drug 124 to be administered are not sufficient to resist the full drive
force developed by the drive spring 130, at this point the second drive element 134
begins to move within the syringe body 116 and the drug 124 begins to be discharged.
Dynamic friction between the bung 122 and the syringe body 116 and hydrostatic
forces acting through the drug 124 to be administered are, however, sufficient to
retain the return spring 126 in its compressed state, so the hypodermic needle 118

remains extended.

Before the second drive element 134 reaches the end of its travel within the syringe
body 116, so before the contents of the syringe have fully discharged, the flexible
latch arms 135 linking the first and second drive elements 132, 134 reach a
constriction 137. 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 flexitle 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.



body 116 neets sone other obstruction that retards its notion. Because the
static friction between the bung 122 and the syringe body 116 and the
hydrostatic forces acting through the drug 124 to be adm nistered are not
suf ficient i the full drive force devel oped by IV i ng
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the blind bo?gq%&%ﬂ?ﬂm?ﬁ%%ggg%%@ﬁépgggxgﬁ%henS’b%%iygﬁhéﬁ5gfﬁne 0 %%ﬁe
reservoi r 148awwi bdent retedsddo titke fore@seerted thiyh éhef driwt splingyv &3 ldeessenbrk @82heoves

relative to the second drive, elenmept 134, when the for i.S act upon b
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flexible latch arns 1 ) . )
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 126 remains

compressed and the hypodermic needle 118 remains extended.

After a time, the second drive element 134 completes its travel within the syringe
body 116 and can go no further. At this point, the contents of the syringe 114 are
completely discharged and the force exerted by the drive spring 130 acts to retain the
second drive element 134 in its terminal position and to continue to cause the
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



have been released, the force exerted by the drive spring 130 does work on
the damping fluid, causing it to flow through the constriction formed by
the vent 144, and also acts hydrostatically through the fluid, to drive the
second drive element 134. Losses associated with the flow of the danping
fluid do noWBiWEHSHLe the force acting on the body of PEEGBOFMEESt 0 a
great extent. Thus, the return spring 126 remains conpressed and the
hypoderm ¢ needl e 118 renmi ns extended. After a time, the second drive

el ement 134 conpletes its travel within the syringe body 116 and can go no
further. At this point, the contents of % he syringe 114 are conpletely
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el ement 132 t continue its novenent. Before the reservoir 148 of fluid is
exhaust ed, tf?gra‘ftf"gﬁ‘i’sbtl‘%‘ i}“&ttﬁ%‘“éet"ﬁ%“ ste ‘Fl"ﬂ‘l??ﬁbe‘t he drive sleeve 131 with

the first drive el enent 132 reach another constriction 139, also provided
by the conponent 162 that is attached to the syringe flange 120. The .
const ri ct i onAll3bis igkpe plaghof cpwss. onky onge éhe capntd 1 hegbeamusmazed fremthhendposi ti on
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injection cycle Is conp coar

cap 111 has behige nesayed chy oM khenerd. of the housing 112. As can be seen
fromfigure 3, the end of the syringe is sealed with a boot 123. The
central boss 121 of the cap 111 is hollow at the end and a |lip 125 of

Figure 4 shows another injection device 210 in which a housing 212 contains a
hypodermic syringe 214. The syringe 214 is again of conventional type, including a
syringe body 216 terminating at one end in a hypodermic needle 218 and at the other
in a flange 220, and a rubber bung 222 that constraints a drug 224 to be administered
within the syringe body 216. The conventional plunger 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 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



the hollow end is bevelled on its | eading edge 157, but not its trailing
edge. Thus, as the cap 111 is installed, the |eading edge 157 of the |lip
125 rides over a shoul der 159 on the boot 123. However, as the cap 111 is

removed, th k)] edge of the lip 125 wll not ride houl der
159, which ﬁve(g?\@%)tl#g?z the boot 123 is pulled off the sy?%&%%ﬂzﬁﬂgﬁ'oéglthe cap

111 is renoved. Figure 4 shows another injection device 210 in which a
housi ng 212 contains a hypoderm c syringe 214. The syringe 214 is again of
conventional type, including a syringejpody 216 termnating at one end in a
hypoderm c needl e 218 and at the other in a flange 220, and a rubber bung
222 that con22§ botwis mut dr thg sAdget tmdlp @ 1 Gdreetsi seine rogiebr obstiuetion tHaeresyds inge body
216. The conventional plunger that would normally be connected to the bung
222 and used™8°%Yi scharge the contents of the syringe 214 nmanually, has
been renoved and replaced with a nmulti-conponent drive elenent as wll be
descri bed bel ow. Wiilst the syringe illustrated is again of hypodermc type,
thi s need nofhpBwdssempengnhdrivobetweer the dsive gprang 2ihendhasyregsd A agdss a

return sprin ! i . ption in
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2005/ 115512 PCT/ GB2005/ 002131 10 226 bottoms out, or the syringe body 216
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A trigger (not shown) is provided in the middle of the housing 212. The trigger, one
operated, serves to decouple the drive sleeve 231 from the housing 212 allowing it to
move 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 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 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



consists of three principal conponents. The drive sleeve 231 takes drive
fromthe drive spring 230 and transmts it to flexible latch arns 233 on a
first drive elenent 232. These el enents are shown in detail "A'. The first

drive el ene turn transmts drive via flexible l 5toa
Rbo 200%/11531 ?gﬁbz%%ﬁzlig

second drive ?enent 534 These elenents are shown in de

before, the first drive elenent 232 includes a hollow stem 240, the inner
cavity of which forns a collection chanber 242. The second drive el enent
234 includes a blind for 246 that is opgR at one end to receive the stem
240 and closed at the other. As can be seen, the bore 246 and the stem 240
define a fl ulzH teebendinisté2dd arephdwever, vintfdiena tel asginnige fdtuthdptisg e2himitned. A

trigger (not shown pr o n the e of the housing 212. The
trigger, onecorBB@?QSflé@te §%¥\7g§p<{ RELS ?2?’{W€‘Wie\¥@ng?‘§eve 231 fromthe
housing 212 allowing it to nove relative to the housing 212 under the

influence of the drive spring 230. The operation of the device is then as
fol l ows. I ni Befir¢ the sehandddriveeslemernt 3§4 280herthe snd béitstiave veithie te %nge t he

drive sleeve,2 h ir t 2 adthef |ve
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the hypoderm c néedfe 218 energes fromthe &xit aperture 228 of the housing
212. This chetfimiudivestamdnt 2k bb’@mqarlm%\phlphlgrl?e% tiansrhiched tote Scnondldevsyrl nge

body 216 neets so her St.r on .t etar not.i. 0 Bec use the
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hydrostati c fadifiesal Aekibgartiraadgle fudemdking c@médct Wwith Be cadstictict Z37e6 ths e not
sufficient to resist the full drive force devel oped by the drive spring

230, at thisCcpapPeRent B2 second drive el ement 234 begins to nove within the
syringe body 216 and the drug 224 begins to be discharged. Dynamc friction
between the bung 222 and the syringe body 216 and hydrostatic forces acting
t hrough t he dhagoWDi@dN5I3716613 RERIGEa00 5@l Bdns 247 inwards, aided by the

bevelled surfaces on both, and the additional flexible arms 247 in turn move the
flexible arms 235, by means of which drive is transmitted from the first drive element
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 damping 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, 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.



224 to be adm nistered are, however, sufficient to retain the return spring
226 in its conpressed state, so the hypoderm c needl e 218 renai ns extended.
Bef or e the second drive el enent 234 reaches the end of its travel within the
syringe before the contents of the syringe

di schar ged, qxﬁé&glg%? | atch arms 235 |inking the f|r§¥%gﬁﬂmg%wﬁﬁb drive
el ements 232, 234 reach a constriction 237. The constriction 237 is forned
by a conponent 262 that is attached to the syringe carrier. Additional
flexible arms 247 overlie the flexible gnns 235 on the first drive el enent
232, by nmeans of which drive is transmtted to the second drive el enent

234. Figure 4 illustrates the injection device 210 at the position where the

addi ti onal fl i ble ar 247 he .constriction
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a reservoir 248 defined between the end of the first drive elenent 232 and
the blind bore 246 in the second drive elenent 234, the volume of the
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latch arms 233 inwards from the position shown to a position at which they no longer
couple the drive sleeve 231 to the first drive element 232, aided by the bevelled
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.



remai ns extended. WO 2005/ 115512 PCT/ GB2005/ 002131 12 After a tine, the
second drive elenent 234 conpletes its travel within the syringe body 216
and can go no further. At this point, the contents of the syringe 214 are
conpl etely discharged and the force exerted by the drive spring 230 acts to
retain the second drive elenent 234 inits termnal position and to
continue to cause the danping fluid toflowinto the collection chanber
142, allowing the first drive elenent 232 to continue its novenment. A
flange 270 on the rear of the second drive elenment 234 normally retains the
flexible arms 233 in engagenent with the drive sleeve 231. However, before
the reserv&il@msa8 of fluid is exhausted, the flexible latch arns 233
linking the drive sleeve 231 with the first drive elenent 232 nove
sufficiently far forward relative to the second drive element 234 that the
flange 2701i s bapugeitiohdeviegtahpisivg:th a rebate 272 in the flexible arms
233, whereupon it ceases to be effective in retaining the flexible arns 233
in engagenent wheusingradapipd (pareeqive, wringg hawipgp disgharggmogdes| eeve 231 noves

the riexiole 1 RLeAldBndditvd BRLAS, bF Ofch i AAPIL AR BRAVN B e8! LT O
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arms 233. Once this happens, the drive sleeve 231 acts no |onger on the
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devel oped 8§%%W§%§?ﬂ§8“§€§?ﬂé’%ﬁ%ﬁhﬁééﬁéﬁFéﬁgaﬁﬁﬁgFﬂ%ﬁﬁgﬁﬁﬁﬁﬁﬁﬁ%gﬂﬁﬁgthe

syringe 214yhen &hedoinhe iomdtad dpohGad detlhiy ivmsttditedyrtheigeinge;dndbe the return
force fromthe return spring 226._ Thus, the syringe.214 now returns to its
retracted posit{f6ePPHAY thahpravente thei fupt deiye elementires ippvangrelatiye tthgiseeond . An
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di scharge noz

2. An injection device according to claim 1 including:

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.

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.



first and second drive elenents, of which the first is acted upon and the
second acts upon the syringe to advance it fromits retracted position to
its extended position and discharge its contents through the discharge
nozzle, the first drive elenent being capable of novenent relative to the
second in the direction of the advancenent of the syringe when the forner
is acted upon and the latter is restrai f4ed by the syringe; and a coupling
that prevents the first drive elenment fromnoving relative to the second
until they have been advanced to a nom nal decoupling position relative to
the syringe. 2. An injection device according to claim1 including: an
actuat or that adnsnjagtem deicefaceosdinglta claimet mrreinch thewaoerdtong fhitarss mgludhe
syringe frgman extended si,t.ion in ich the dj scharge. nozzl e extends
from the hdGuBlgTns on opeeFBE MY HEFIts B Fgeeiveha GRS FEeRal i oS 1 e |
contained within the housing; and a rel ease nmechani sm activated when the
first drive elenent has been advanced to a nom nal release position that is
nmor e advanéed t Aaninjdedors afledice aiotarding dte coypprieceglingpolging iinnyhielndheadeyplieg t o

rel ease the syringe fromthe action of .the a tua{%}or .vvhelreuRo t he bi asing
means rest(ﬁ?‘@ér'steﬁea é{‘/‘?‘?‘ﬁ’ ag y1geqhaaisme Activalety WhSE the ljiveselemy tFElj‘aé{Etl?GSPl devi ce
accor di N9 gy @ the Mid ibAIMY dedollpiiMY sRitloR G AT 1o AEGPRPIHTIstRRREL T ON IS
defined by one of the drive elenments interacting wth a decoupling

conponent kkatentrbumsthaise¢ontdhehus ailowog the firgt drive adbnaamt éal mote rélativenjoethei on
device according to any one of clains 1-3 in which: the coupling conprises
cooperati néeqoégft ures of the first and second drive elenents that allow the
first to act upon the second. 14 5. An injection device according to claim

4 in which the cooperating features include flexible arnms on one of the
drive el em@nts Ahdijeciogalgeicevadcordingltoi clemsyirf whiehon t he other. 6. An

i njection device accqording to y.preceding claim.in which the coupling
conpri ses a decglﬁﬁPW’Fﬁ@gﬁE@HH?ﬁS%'b@HrW&Pé’ € Qh ﬁg}'ﬁ%elﬂ?lie%“@lt eHRt s have
been adva%ﬁddJrg,etsggac%anqh€9mgp% decoupling position and adapted to
decoupl e the first drive elenent Qromthe second, thus allowing the first
drive el enent ttemseeupligatimeonent téhses the flexible arms to move when the said
nominal decoupling position is reached, thus disengaging them from the drive surface to

allow the first drive element to move relative to the second.

8. An injection device according to claim 4, in which:

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
decoupling component causes them to move against their bias, thus disengaging

them from the drive surface.



second. 7. An injection device according to claim3, in which: the coupling
conprises flexible arnms on one of the drive elenents that engage wth a
drive surface on the other; and the decoupling conponent causes the flexible
arnms to nove when the said nom nal decoupling position is reached, thus

di sengaging themfromthe drive surface to allow the first drive elenent to
nove relative to the second. 8. An injection device according to claim4, in
whi ch: the coupling conprises flexible Brms on one of the drive el enents
that engage with a drive surface on the other; and the decoupling conponent
causes the flexible arns to nove when the said nom nal decoupling position
i s reached|]l.by Aatihjsgionnieite corhprigiggli at e conponent, thus di sengagi ng the
flexible arms fromthe drive surface to allow the first drive elenent to
nmove rel ative t®& hopEngadapied tooreceive jansyaiags havipe ¢ digeharge diogrlagtheodsiag m 8 i n

whi ch the i ' \ ) ! . .
1o oh e SNGRIEHL S SSILR  ruf bPBLB BRMBREIN i g eslire
devi ce accaohldextérmsdim eHichawbing lté@laretrdeted posditidn 8n whiohthe disthegd hezxlebke arns

are biased toward a position at which they engage the drive surface and the
decoupl i ng cedaipehwithindbgBasinghem t o nove agai nst their bias, thus
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nozzl e, thacthapsi thg sydifpeltt divigesR R ftOfetratted poritidnne iskiendal pdshinand
extended position in which the discharge nozzle extends fromthe housing to
a retract edislasge itoepntentsihireushtheedigehsedsaiogeebe firs drie clementbaiegicappklpi n t he
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di scharge nozzle, the first drive el enent being capable
a coupling that prevents the first drive element from moving relative to the second

until they have been advanced to a nominal decoupling position; and
a release mechanism, activated when the first drive element has been advanced to
a nominal release position relative to the syringe that is more advanced than the said

nominal decoupling position, and adapted to release the syringe, whereupon the biasing

means 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



of novenent relative to the second in the direction of the advancenent of
the syringe when the fornmer is acted upon and the latter is restrained by
the syringe; a coupling that prevents the first drive el enent from noving
relative to the second wuntil they have been advanced to a nom nal
decoupling position; and a rel ease nechani sm activated when the first drive
el enent has been advanced to a nomnal release position relative to the
syringe that is nore advanced than the ¥aid nominal decoupling position,
and adapted 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 sgill abiEnalrelehse pabitvdni Hab bédnaredchbdalme relersimpthe Syririgs fRedi theattth when
the first drive el enent has been advanced to a nomnal release position
relative t 8ftheacyytpr.nge. 13. An injection device according to claim1l or
claim12 in which the nomnal release position is defined by the first
drive elenent, or an actuator that acts upon it, interacting with a
decoupl i ng 160MPaieijectibAtdenR¥ eRcoMling dnyeoryst cigiensasl-is, fisthadvamngttng al4. An
injection device according to claim1l or claim12 in which the nom nal

rel ease po§¢q0n6r90uelnwefheﬁwnb§ﬂ aefugier aad dhe ifinttedrivet ¢lpment that trieveptsr e drive

el eent on gk roR IRk RRRURC Rl by SR RACAR e Aol

i njection dévice acc one o rel ease
nmechani sm ihgs @ééapéaeﬁied_o decoupl e the first drive elenent from an actuator
once the 16 said nom nal rel ease position has been reached, thus releasing
the syringe fromthe action of the actuator. 16. An injection devi ce

accordi ng y one of. 1-15  further rls Ling,
ot oo an 12 odfh, Shisfic, MBvide agcbrghl&"Ehink M hllph ne SEERN ARHRE 19
f rom novi n@omptisek iceEpdr@&idgRatuids SIf tBE btBate! SitPthe ikt divel élanaﬁrauwmgr dkease
position has been reached. 17. An injection device according to claim116 in

whi ch the dementh asbupan thglatieonpri ses cooperating features of the actuator
and the first drive elenent allowng the fornmer to act upon the latter.

18.  Aninjection device according to claim 17 in which:

the cooperating features of the actuator and the first drive element include second
flexible arms on one of them engaged with a second drive surface on the other; and

the release mechanism comprises a decoupling component that 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.

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:



18. An injection device according to claim17 in which: the cooperating
features of the actuator and the first drive el enent include second
flexible arms on one of them engaged with a second drive surface on the

ot her; and the rel ease nmechani sm conpri ses a decoupling conmponent that
causes the second flexible arnms to nove when the said nom nal rel ease
position is reached, thus disengagi ng thelrp fromthe drive surface to allow
the actuator to nove relative to the first 'drive elenent. 19. An injection
device according to clains 2 or claim 13, in which: of the actuator and the
first drive elenent, one conprises second flexible arms that engage with a
second drive surdf#tecactatariand terust drivk elswieng onheompyisansesend Bexdlle atpohatt he
first drive elengnt and, preventin he . former.from noyj LV o the
ater unt)dregescves iR B B BRGS d bR irh EL b B PR ab UrRh kTG
mechani sm civerdiefénttdhg sravehtide aRel B foAAMVaT relae b tauses untihehesecond
flexible arms to nove when the said nom nal release position is reached,
thus di sermnpatndgelease ppsitiomhastheerirsachedsandf ace to al l ow the actuator to nobve
relative to the first rive elenment, 2 An.injectiq evice according to
Claim 14, wiiteh5n Tobfe S iasf tpyd hLFTPAAT aRILAEY BFkelt Heone
conpri ses s@esHdldrfve@sifideCardil tHE rd1ERE nROBMHKEn VAUsEs themad ARGV etighinet their base on
the other, allow ng the actuator to act upon the first drive elenent and
prevent i ng thuedisangaging theanfrorp theryivesiefadeve to the latter until the nomi nal
rel ease position has been reached; and the second flexible arns are biased
toward a position at which they engage the second drive surface and the
rel ease mechani sm causes themto nove against their bias, thus disengaging
themfromthe drive surface.





