Rel easabl e Coupling and Injection Device Background
Technol ogy The present invention relates to a

woeb@saastobe coupling for use in an injection deereEB20§5/002105
the type that receives a syringe, extends it,
di scharges its contents and then retracts it
automatically. Devices of this general description are
shown in WO 95/35126 and EPA- O 516 473 and tend to
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URY pitegeagdichidoiissnosl 102¢@Ed3, 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from the actuator, allowing it to be withdrawn.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. Unlatching mechanisms,
including the mechanisms described in the present application, that are activated by
components of the injection device having been advanced to nominal unlatching
positions relative to the syringe are described in our concurrently filed application no.
[not yet known].



case, the device relies upon two unl atching

mechani snms. The first unlatching nmechanisminitiates
woOheosflissod danpi ng mechani sm and the second rebPeagB2005/002105

the syringe fromthe actuator, allowing it to be

wi t hdrawn. The unl at chi ng nechani sns are activated by

conponents of the injection ﬁevice havi ng been

advanced to nonminal unlatchihg positions relative to

t he device casework. Unlatching nmechani sns, including

t he mechani sns described in the 8[esent application, .
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12ént ai ned within the housing 112. The return spring

126 acts on the syringe 114 via a sleeve 127. At the

ot her end of the housing is a conpression drive spring

A3fe offfel ¥R bF BB hbiRing 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 and,
to a lesser extent, static friction between the bung 122 and the syringe body 116
initially ensures 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.



drive spring 130 is transmtted via a multi-conponent

drive to the syringe 114 to advance it fromits
woetorsaas@d position to its extended position ardT/GB2005/002105

di scharge its contents through the needle 118. The

drive acconplishes this task by acting directly on the

drug 124 and the syringe 1145 Hydrostatic forces

acting through the drug and, to a | esser extent,

static friction between the bung 122 and the syringe

body 116 initially ensures that they advance together,
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contai ned. A trigger (not shown) is provided at the
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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
second drive element 134 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 second drive element 134 and the syringe body 116 and
hydrostatic forces acting through the drug 124 to be administered are, however,
sufficient to retain the return spring 126 in its compressed state, so the hypodermic

needle 118 remains extended.



acting through the drug 124 to be adm ni stered, noves

the syringe body 116 against the action of the return
wepoisngsshz6. The return spring 126 conpresses aaw/GE2e05/002105

hypodermi c needl e 118 energes fromthe exit aperture

128 of the housing 112. This continues until the

return spring 126 bottons oua or the syringe body 116

nmeets some ot her obstruction'that retards its notion.
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reliability of the unlatching mechanism itself.

Because the damping fluid is contained within a reservoir 148 defined between the
end of the first drive element 132 and the blind bore 146 in the second drive element
134, the volume of the reservoir 148 will tend to decrease as the first drive element
132 moves relative to the second drive element 134 when the former is acted upon by
the drive spring 130. As the reservoir 148 collapses, damping fluid is forced through
the vent 144 into the collection chamber 142. Thus, once the flexible latch arms 135
have been released, the force exerted by the drive spring 130 does work on the
damping fluid, causing it to ﬂov{r through the constriction formed by the vent 144, and
also acts hydrostatically through the fluid and through friction between the first and

second drive element 132, 134, to drive the second drive element 134. Losses



by a constriction 137 through which the drive el enents
must pass, and which can therefore, at best, flex the
woatshi1ssoas 135 so that their outer extrem ti eBCT/GB2005/002105
coincide with the outer surface of the second drive
element 134. As the first and second drive el enents
.132, to nove relative to each other, the latch arns
135 nust flex further, so that their outer extremties
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cmiﬂmuenglﬁdvanﬂnt causing it to flow through the
constriction forned by the vent 144, and also acts
hydrostatical ly through the fluid and through friction
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thepstorneys ralative & cashofhstie t o cause the danping fluid to
flow through the vent 144, allowing the first drive
el ement 132 to continue its novenent.
The latch arms 133 must be capable of supporting high shock load at the start of

stroke, but must also be capable of releasing with relatively low unlatching forces.
Tests have shown that this dual requirement is very difficult to achieve with flexible
latch arms 133: if the latch arms are made stiff enough to carry the shock load, they

may easily became too stiff to unlatch with acceptably small forces.

Once the drive sleeve 131 is acting no longer on the first drive element 132, of course,
the syringe 114 is released, because the force developed by the drive spring 130 is no
longer being transmitted to the syringe 114, and the only force acting on the syringe
will be the return force from the return spring 126. Thus, the syringe 114 now returns

to its retracted position and the injection cycle is complete.



Before the reservoir 148 of fluid is exhausted, the
flexible latch arns 133 linking the drive sleeve 131
wonods/tiksecfi rst drive el enent 132 reach anot hePCT/GB2005/002105
constriction 139, also provided by the conponent 162
that is attached to the syringe flange 120. The
constriction 139 noves the flexible latch arns 133
i nwar ds fron1the position shown to a position at which
Aihents kel léﬂl:@ tﬁeh gdi 1 V828 bESY ferdodd i Poth NBe end of the
first dri n ded by the bevelled
hgwnm@tb$mnhm©beotbﬁdhmn¢h:QMHQEQ Once this happens,
the drive sleeve 131 acts no longer on the first drive
el ement 132, allowing themto nove relative to each
other. The latch arnms 133 nust be capabl e of
supporting high shock Ioad at the start of stroke, but
nmust al so be capable of releasing with relatively | ow
unl atching forces. Tests have shown that this dua
requirenent is very difficult to achieve with flexible
latch arnms 133: if the latch arns are nmade stiff
enough to carry the shock |oad, they may easily becane
too stiff to unlatch with acceptably small forces.
Once the drive sleeve 13 1 is acting no |onger on the
first drive elenent 132, of course, the syringe 114 is
rel eased, because the force devel oped by the drive
spring 130 is no longer being transmtted to the
syringe 114, and the only force acting on the syringe
Wil be the return force fromthe return spring 126.
Thus, the syringe 114 now returns to its retracted
position and the injection cycle is conplete.All this
takes place only once the cap 11 1 has been renoved
fromthe end of the housing 112 and the boot 123 from
the syringe. Summary of the Invention As di scussed
above, there are two shortcomngs in the design
illustrated in figure 1. The first is that to enable
the first and second drive elenents to nove rel ative
to each other, the latch arnms nmust flex further than
they are flexed by the constriction through which they
are caused to pass. This requirenent introduces
manuf acturing difficulties and may al so affect the
reliability of the unlatching mechanismitself. It is
an objective of the present invention to provide an
i nproved drive coupling and unl atchi ng mechani sm



that does not suffer fromthis shortcom ng.
Accordingly, the present invention provides a

woeb@assobe drive coupling conprising: a firstPdTiGB2005/002105
el ement having a first projecting flexible arm and a
second drive el ement capable of sliding relative to
the first drive el enent and gaving: a drive surface
adapted to receive the first ‘flexible arm to allow
SfbRdry bPaInttiBg transmtted fromone drive el enent
'to the other; and a second projecting flexible armso
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that dges ot syidst from tegeshoieoming. dr i ve el ement's nove

relative to each other. Preferably, the first flexible
arns operate in conpression to transmt axial |oads
Aacomtinghg thtr pregentineastivn froviddse elchsable difivescotiphhg comprtising:
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whi ¢ 15 Ee Slemetdayingadgaaieenne Heuhleqgmaan
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hdeingt ching | oad and is a stable configuration. For

conveni ence, .t he couplin be arranged . .
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first flexible arm and flex the latter to a point at which it is no longer received

by the drive surface, at which point the first and second drive elements are free

to slide relative to one another and the drive coupling is thus disengaged.

It will immediately be seen that, owing to the use of the first flexible arms to flex the
second flexible arms, there is no longer any need for the second flexible arms to flex

further as the drive elements move relative to each other.

Preferably, the first flexible arms operate in compression to transmit axial loads from
one drive element to the other. This deals with one problem of using flexible arms
under tension, which can be difficult to delatch, needing a relatively high delatching
force. An arm in compression provides a good ratio of carrying load to delatching load

and is a stable configuration.

For convenience, the coupling may be arranged as follows::



inward flexing of the outer flexible armcauses it to

flex the inner flexible arminwardly. Preferably, the
woui@riissosve el ement has a bore in which the i ROEIGB2005/002105

drive elenment is received. The inner drive el ement nay

have a plurality of outwardly projecting, inner

flexible arns and the outer grive el enent a

corresponding plurality of drive surfaces and a
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flexible arms. For reasons of symetry, such outwardly
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automatically rel easable drive coupling conprising: a
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invtrdly. dri ve el enment i s advanced by the actuator, it
flexes the outer flexible arminwardly, automatically
di sengagi ng the drive coupling. The decoupling
PRATROIDEMe HRY: GNP EleiRn@hsN a8 id RIBMD heMineN dbife element is
I nner “and outer drive el enents pass when acted upon by
rechizedchheainoer, drivieeslerhent medy haviermgplumaligy pfiny@ardiy projecding, inner
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feyiBle g pnd e it 4545 ey Son g qf V€ Sifaces and
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an injectron device, the present invention provides: a.
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t hedi scharge nozzl e extends fromthe housing to a

retracted positjon in which the djscharge nozzle is .
AcHmpls Gresipniof i the prescT dusntiep provides A patmaically releasable drive

: dr.ive coupling according to the invention
LR

the inner drive elenent is acted upon by the
act uatdeasabld dtitecaplisg acboidngg to the invention;

an actuator acting upon one of the drive components; and

a decoupling component so arranged that, as the outer drive element is advanced
by the actuator, it flexes the outer flexible arm inwardly, automatically disengaging the

drive coupling.

The decoupling component may comprise a channel through which the inner and outer
drive elements pass when acted upon by the actuator, the channel being so arranged that,
as the outer drive element passes through it, it flexes the outer flexible arm inwardly,

automatically disengaging the drive coupling.

In its application to an injection device, the present invention provides:
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



el ement acts upon the syringe to advance it fromits

retracted position to its extended position and
wdieshasge its contents through the di scharge ROTIB2005/002105

and the decoupling conponent automatically di sengages

the drive coupling when the drive el enments have been

advanced to a nom nal decoup)ing position. The second

drawback associated with the arrangenent of figure 1
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conta thin the housin an actuatqr; first, and,.
secoW Eerb‘we veslements bav eea%ﬂww @ afr}qr@{lal.dgcwﬁlaaposﬁwn-
upon by the actuator and in turn acts upon the second,
and the second acts upon the syringe to advance it
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act ed on by the actuator and the second is

tor @mlatalt crewretm@tsywqrg@glmfa sdeendh @spest of thearaspd invention
t driv onprises a flexible armthat

prgﬁ gﬁ&lwc?ﬂngeggggglgpggpge surface on the other,

al | oxhogiddh@lapedduatredeivea spingéetonideghedisthasge aszzke the housing
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dibehargeathzale decorttained within the housing;

an actuator;

first and second drive elements, of which the first is acted upon by the actuator
and in turn acts upon the second, 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 first is acted upon by the actuator and the second is restrained by the
syringe;

of the actuator and the first drive element, one comprises a flexible arm that
engages 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; and

the second drive element comprises a stop that prevents the flexible arm
disengaging from the drive surface until the first drive element has been advanced to a

nominal release position relative to the second, whereupon the flexible arm

disengages from the second drive surface, allowing the actuator to move relative to



nom nal rel ease position relative to the second,
wher eupon the fl exi ble arm di sengages fromthe second
wdnoosa1swsf ace, allowi ng the actuator to nove Pel&@B2065/002105
tothe first drive elenent and thus rel easing the
syringe fromthe action of the actuator, whereupon the
bi asi ng nmeans restores the ayringe toits retracted
position. By the same token, there is also provided an
thd Rl QO RGNk Ghd ‘ﬁﬂﬁ REleadilg gh@sgbﬁlgé iReh AlAREREH JfPhe actuator,
receive a syringe having a di scharge nozzle, the
whvroetgion ghd biasing inrgnaneeatusesfthe syriresito gs rétmctedrposigions r om
an extended position in which the discharge nozzle
extends fromthe housing to a retracted position in
ByMHE Shnt Rkl BERAL GRo PFAUGI AbinfeRBibR EAEE Yorhftiding:he
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. contents through.the di scharge nozzl e; d of. th .
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didcaioe ENGRHE Sx10hdd fidntl ithy @o8sihf a6 €a QBirddiel Pbkieion in which the
all owi ng the actuator to act upon the drive and

digshaxgemorg it ¢ratdingdiwithintberdhonsii®ig rel ative to the
| att ra'ctui which the flexible armis prevented from
di sehgaging’fromthe drive surface until the drive has
been @iheanced upén By temcaatorraal eateg mami the eycingshte rdischange its
the f|exible arn1diseng§ges fromthe drive surface,
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tQ restr
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tofthediitd adihiy telemidgbe dyiing Somfthe actidaudf the agustes vieteupon
fromdoing so by the stop until ..
the biasing means restores the syringe to its retracted position.

The use of a stop to restrain the flexible arm and prevent its disengagement from the
drive surface means that it need not be made as stiff as was the case with figure 1.
Hence a more flexible material can be used and the shortcomings associated with the

arrangement of figure 1 are avoided.

Preferably, the action of the actuator on the first drive element tends to disengage the
flexible arm from the drive surface, but is prevented from doing so by the stop until

the said nominal release position has been reached.

In a convenient implementation of this aspect of the invention, the second flexible
arm includes a detent and the stop is in register with the detent when the said nominal

release position is reached, thus allowing the flexible arms to flex. Preferably, the



the said nom nal release position has been reached. In

a convenient inplenentation of this aspect of the
wonventson, the second flexible armincl udes ardeiGB2005/002105

and the stop is in register with the detent when the

said nom nal release position is reached, thus

allowing the flexible arns t,@ flex. Preferably,

thesecond flexible armis bilased toward a position at
sé@gh& el il EAAR RS adel Qo RaRON GohidtY 8t WHich3EEngaBek ﬁn@%econd drive

action of the actuator causes it to nobve against its
susfags artdhdm actmm gﬁqhm gactttatcfrr camsehat Hr imavesagdingteits bias, thus
dBrlef De égj eDraV\/lngs The invention wl|l

‘ﬁ%‘?ﬁaﬁlélgd BEUBY M “of exanple with reference to

t he acconpanylng drawi ngs, in which: Figure 1 is an
| I I ustratl on of a corrparat|ve i njection device as
ekl ¢ Drawangsi gure 2 i s an errbodl ment of the

L MR

aceOpanyisg drdwipgs) éi whithsyri nge 214. The syrl nge 214 is
agai n, of conventjonal, type, including a syringe bod
zaégcussed

216 Figurs datsi #y lystighen i icampara{iye deiertion fevar @s

ﬂ%&g q the other in a flange 220, and a rubber bung
that constraints a drug 224 to be adm ni stered

wi t hFigutd2 issanr énnlgpelitoettyof 2HEpreSane inventvant i onal pl unger

that would normally be connected to the bung 222 and

used to discharge the contents of the syringe 214
DEBNERDeYoridi@a been renmoved and replaced with a

mul 't -conponent drive el enment as will be described
Figereowhom dnsinjection dgvicened inl whish a amsang glzagmtennm hypoderrmc

sy AT e e 218 RS oL Bty REORA TR, inbrRpd R 5v8ee body

216’1%nhiaﬁ§§5at ofie e fil ﬁgglp&léifn‘ﬁé a8Rd 2 X had dethenabértinaNflange
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return rin
bung 222 and used to dlscharge 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 diréétly
on the drug 224 and the syringe 214. Hydrostatic forces acting through the drug and,
to a lesser extent, static friction between the bung 222 and the syringe body 216



syringe 214 via a sleeve 227. At the other end of the
housing is a conpression drive spring 230. Drive from
woOheosdnssee spring 230 this transmitted via t hePCT/GB2005/002105
mul ti-conmponent drive to the syringe 214 to advance it
fromits retracted position to its extended position
and discharge its contents hgrough the needl e 218. The
drive acconplishes this task“by acting directly on the
shedlhy
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body 216initially ensures that they advance together,
until the return spring 226 bottons out or the syringe
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ef or
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cavity of whi ch forms a collection chanber 242. The
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can e seen,

dsfiren 24id relefvoie248, fvhthmdwh&hardammngZﬂﬁd iswdritainedahi ch a
danping fluid is contained. A trigger (not shown) is
provided at the m ddle of the housing 212 and, one
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Si ng 2 2 allowng it to nove relative to th
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oPidd delidg iy 8s ®lllgese 231 noves the f| rst drive
el ement 232 and the first drive el enent 232 noves the

second drive elenent 234, in each case by acting

1&1&‘518%‘ 91{& &% Jplrf?léing FndRE ?lﬂ:' A% eHdRe %§ ?’,’ thé dRve Illggve 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



second drive el ement 234 noves and, by virtue of

static friction and hydrostatic forces acting through
woOheosdnssge 224 t o be adm ni stered, noves the SyPCH@B2005/002105

body 216 agai nst the action of the return spring 226.

The return spring 226 conpresses and the hypodermc

needl e 218 energes fromthe exit aperture 228 of the

housing 212. This continues Sntil the return spring
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resist the full drive force devel oped by the drive

spring 230, at this point the second drive el enent 234
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strai ned, bet ween
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~ghement 234. These additional flexible arms 247
overlie the flexible arns 235 on the first drive
elenent 232, by neans of which drive is transmtted to

Tﬁlﬁ chfﬁ flgthnoq’dgg} %vai n&qlﬁ%%l%%) fe 1|'Q(E%|&Jon bellije H—ﬁ%@, Hadt 6y the
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&xibl e ar ns nturn nove
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



flexible arnms 235, by neans of which drive is

transmtted fromthe first drive element 232 to the
weeedndswsi ve el ement 234, inwards fromthe poBCTIGH2005/002105

shown to a position at which they no | onger couple the

first and second drive el enents together. Once this

happens, the first drive elﬁfent 232 acts no | onger on

the second drive elenment 2347 allowing the first drive
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el 'enent 234. Losses associated with the flow of the
elgmant 233 tb contéinugdtsiaevemadbnuat e the force acting on the
body of the syringe to a great extent. Thus, the
return spring 226 renai ns conpressed and the
ANypgdeTiog tieeat 6f the sedond deixt eledredt 236 nmmaﬂytr'etmns thehﬂexible
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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.



first drive el enent 232 nove sufficiently far forward

relative to the second drive elenment 234 that the
woOl2e059a@55960 i s brought to register with a rebaPeT&i2005002105

the flexible arns 233, whereupon it ceases to be

effective in retaining the flexible arms 233 in

engagenent with the drive sh eve 231. Now, the drive

sl eeve 231 noves the flexib latch arnms 233 i nwards
C;gon1the position shown to a position at which they no

origer couple the drive sleeve 231 to the first drive

el ement 232, aided by the bevelled |atching surfaces

274 on the flexible arms 233, Once this happens, the
Lari v& relegsable diye cqupling(PMBISE on the first drive
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spring 230 are no longer being transmtted to the
haging:nge 214, and the only force acting on the syringe

will be thgi{etifielaahsed td RMeivBand Bl fRxiK hitg, t32low axial
Thus, the syringe 214 now returns to its retracted

posi loadntodredrankmitied;feamn ioon dd ye ¢lemient todhpotbews aaflai ms 1.
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flexing of the second flexible armcauses it to act
upon the first flexible armand flex the latter to a
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surface, ~at I C oint the first and second drive
cahpressidrstogramshitesial oads fve orel diivievedernent o theantarher and
the drive coupling is thus disengaged. 2. A coupling
according to claim1 in which the first flexible arns

30per at@uphng according to claim 1 or claim 2 in which:

the first drive element is an inner drive element;

the first flexible arm projects outwardly from the inner drive element;

the second drive element is an outer drive element capable of sliding over the
inner drive element;

the second flexible arm projects outwardly from the outer drive element; and

inward ﬂexing of the outer flexible arm causes it to flex the inner flexible arm

inwardly.

4. A coupling according to claim 3 in which the outer drive element has a bore in

which the inner drive element is received.

- 5. A coupling according to claim 3 or claim 3 in which:
the inner drive element has a plurality of outwardly projecting, inner flexible

arms; and



conpression to transmt axial |oads fromone drive
el ement to the other. 3. A coupling according to claim

wa 2005/1a5sm6m 2 in which: the first drive el enenPCT&BM05/002105
inner drive elenment; the first flexible armprojects
outwardly fromthe inner drive el enent; the second
drive elenent is an outer dyjve el enent capable of
sliding over the inner dri v{,ﬁ el enent; the second

flexjble ar,mprpojec out war dl v ,f i
el e ?‘lf",lteﬁﬂﬂ"%)ﬁ e&{ ?‘?Seéi f’ﬂrgre%f) X?‘ﬁé%{g& (?q"aér%qb efaégsmand @
cofrdsoRdingtpliralifyl outhadiy piejeclihg utdr €lefibie armsar dl y. 4.

A coupling according to claim3 in which the outer
drive elenment has a bore in which the inner drive

el enent i received.. 5. A goupl COondi
6.3 ork PabTnd, SFRHIRY g eni, SPHPAARS BECRERANY bRERiginner
flgxiinle atthé Wreofubstahtialtydequidistahiby spavgd aroundr the lcdcinplfe@ence of the
_arns; andthe outer drive element has a correspondi ng
inprdrixeielepedt. drive surfaces and a corresponding

plurality of outwardly projecting, outer flexible

arms. 6. A coupling according to claim5 in which the
7.out war eluplipg ojeectdimy to i daier  Icomippisimgaexastlsr Bvo, diametrically

subst.antial l.y equi di stantly spaced around the
ORPPIEE IR e@‘?“ﬁ'he inner drive element. 7. A

coupling according to claim6 conprising exactly two,

dianetrically opposite inner flexible arnms. 8. A ..
8.coupA icngplingeaseatidimg tocslaimal ax gaige 6dn avhighethp puiiwardly Rrpiscting,

ut wat. gl rojectin out er.. i .
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the bt afies @bgentof the outer drive elenent. 9. A

coupling according to claim?7 conprising exactly two,
dianetrically opposite outer flexible arns.

9. A coupling according to claim 7 comprising exactly two, diametrically

opposite outer flexible arms.

10.  An automatically releasable drive coupling comprising:

a releasable drive coupling according to any preceding claim;

an actuator acting upon one of the drive components; and

a decoupling component so arranged that, as the second drive element is
advanced by the actuator, it flexes the second flexible arm inwardly, automatically

disengaging the drive coupling.

11. A coupling according to claim 10 in which the decoupling component
comprising a channel through which the first and second drive elements pass when
acted upon by the actuator, the channel being so arranged that, as the second drive
element passes through it, it flexes the second flexible arm inwardly, automatically

disengaging the drive coupling.

12.  Aninjection device comprising:

a housing adapted to receive a syringe having a discharge nozzle, the housing



10. An automatically rel easable drive coupling

conprising: a releasable drive coupling according to
wanyspngoedi ng claim an actuator acting upon BAE/GB2005/002105

the drive conponents; and a decoupling conponent so

arranged that, as the second drive elenent is advanced

by the actuator, it flexes Lﬂe second fl exible arm

i nwardly, automatically di sehgaging the drive
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i nward grng the drive
inﬁﬂupm:l ng. 12. An injection device conprising: a
ousi ng agapted . to receive a syrin Vi n
dischargegﬁd%fﬁé?v?ﬁ nﬁabgﬁﬁﬁ?ﬁ&?ﬂ%?ﬁﬁﬁﬁéﬁﬁ%§¥éwdtheS“xm@
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r et r e exddndedsiosition and disshetgetitsecontentshiirayghribe diseharge nozzle;
contg%ged wi thin the housing; an automatically
rele bl e drive coupling according to claim10 or

claim1l ine debouphinglcbmpbhdit bhudhiavieals) gis@ipagessthadiiee coupling
upon by the actuator and the second drive el enen (Fcts‘
uponwhbie thy rdrivge elemeaty hnece bpen radyarced stor @t P%‘E%UQL ecoupling
posi ti on to its extended position and discharge its

cont BAt'S ri’hrough t he di scharge nozzle; and the

decoupl i ng conmponent autonatically di sengages the

drive coupling when tge drive el egents have . been
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conpri si ng:
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.

14.  An injection device according to claim 13 in which the nominal release
position is defined by the actuator interacting with the first drive element once the
nominal decoupling position has been reached, at which position the first drive

element is restrained by the syringe against further movement.

15.  An injection device according to claim 13 or claim 14 in which the release
mechanism is adapted to decouple the first drive element from the actuator once the
said nominal release position has been reached, thus releasing the syringe from the

action of the actuator.

16.  An injection device according any one of claims 13-15, further comprising a
second coupling, between the actuator and the first drive element, that prevents the

actuator from moving relative to the first drive element until the nominal release



a rel ease nmechanism activated when the first drive

el ement has been advanced to a nom nal rel ease
weoaeistiissoet hat is nore advanced than the sai d ROWGB2H05/002105

decoupling position, and adapted to rel ease the

syringe fromthe action of the actuator, whereupon the

bi asi ng nmeans restores the zéringe toits retracted

position. 14. An injection vi ce according to claim

13.1 ich t om nal release position is defined by
p?$&9ék§¥k§?b#”?ﬁ?€racting with the first drive el enent

once the nom nal decoupling position has been reached,

at which position the first drive elenment i .
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= i . " i - -

g 62 chiiRits e AR R ARTRES B AOAEL BT Sophe AWM the
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once the said nomi nal rel ease position has been

reached, thus releasing the syringe fromthe action of

he t: I Rifct i on device accordi ng any
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couphihogsing edapehtot teecive & wptinge kaving wdistharge nezle; ghe housing
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disoharzé mepzbospeitgined vathvethgthongingeat ures of the

act uat or %nd the first drive elenent allow ng the

f or B} 3G upon the latter. 18. An injection device
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of the actuator and the first drive element, one comprises a flexible arm that

engages with a 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; and

the second drive element comprises a stop that prevents the flexible arm
disengaging from the drive surface until the first drive element has been advanced to a
nominal release position relative to the second, whereupon the flexible arm
disengages from the drive surface, allowing the actuator to move relative to the first
drive element and thus releasing the syringe from the action of the actuator,

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

19.  An injection device according to claim 18 in which the second drive element

advances the syringe from its retracted position to its extended position.

20.  Aninjection device comprising:



and in turn acts upon the second, and the second acts
upon the syringe to discharge its contents through the
wdieshasge nozzle, the first drive el ement bei RGT/GB2005/002105
capabl e of novenent relative to the second when the
first is acted upon by the actuator and the second is
restrained by the syringe; ﬁ% the actuator and the
first drive elenent, one conprises a flexible armthat
enga . o\ 53 A4 DHRERarg@hb204, B8k housin
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ut?jt;ﬁr lcl'%g&ri‘flé a8 %@el?)éﬁ%ﬁﬁi:gg t?oa?‘ Infohfihl! 3146 $Bsitib whereupon the
i'scharge nozzle extends fromthe housing to a .
flegibtecartredisqrpagdsi foomithe dtivecsurfae, aliosdgthgeachivior te njoye relative
contaj ned wthin the housing; an.actuator: a drive
te e 90 s Felrasing fhe-gmes B maEs IO 8b e e atglt Mhggopon
theDislitE RS libis HRyRIMLS td 1§ Ruabield BBsidbs.char ge
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from doing so until the said nominal release position has been reached.

22.  An injection device according to claim any one of claims 18 or claim 19 in
which the flexible arm includes a detent and the stop is in register with the detent
when the said nominal release position is reached, thus allowing the flexible arms to

- flex.

23.  An injection device according to claim 21 or claim 22 in which the flexible
arm is biased toward a position at which it engages the second drive surface and the
action of the actuator causes it to move against its bias, thus disengaging it from the

drive surface.

24.  An injection device according to any one of claims 18-23 in which the said

one of the actuator and the first drive element is the first drive element.



in which the flexible armis prevented from
di sengaging fromthe drive surface until the drive has
woeears/1asteanced to a nom nal rel ease position, ROEGB2EIFV02105
the flexible arm di sengages fromthe drive surface,
allowi ng the actuator to nove relative to the drive
and thus releasing the syripge fromthe action of the
actuat or, whereupon the bi &l ng neans restores the
syringe to its retracted position. 21. An injection
devi ce according to claim18-20, in which the action
250f  theimediioatdeviceerdsrding ©i agnomgef thind 2bR# bhevikicmthe said

fromthe drive surface, but is prevented.fr doi n 0.
onef e watuntera S LI Yo EmER: (FugEes a Mueheeh el dekible
ached. 22. An injection device according to claim
any one of clainms 18 or claim19 in which the flexible
armincludes a detent and the stop is in register with

t he det ent, en the said nom nal l.ea osi ti.qn 1S
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in Ich the flexible armis biased toward a position
drive eleimients that alloyathe $irsthe agtapondhaliccord-sur f ace and t he

action of the actuator causes it to nove against its

bi as, thus disengaging it fromthe drive surface. 24.
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18-23 in which the said one of the actuator _and.the
in¢lides flexiblevasms oa ppf the drive elempents that gagage &t drbes susfgee on
thi n'hgcti on devi ce according to any one of clainms 21-24

Whi ch the said one of the actuator and the first
drive element conprises a plurality of such flexible
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29.  An injection device according to claim 26, in which:

the releasable 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.

30. An injection device according to claim 29 in which the intermediate
component is a flexible component of the drive element upon which the said drive

surface is to be found.



the other. 28. An injection device according to claim

26 or claim27 in which the coupling conprises a
wdesupsiong nmechani sm activated when the dri veCT/GB2005/002105

el ements have been advanced to the said nom na

decoupling position and adapted to decouple the inner

drive elenment fromthe outer, thus allowng the first

drive el ement to nove relat?be to the second. 29. An

i nj ecti.an device accordi to claim 26,4 nWhi.ch:. the
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the other; and the decoupling conponent causes the .
the | desoupling pomponentrasvses\them 1 a0 eaaggingh Hicibiay dbwudipenggeing

osition is r ed, by acting on an internedi ate
ﬂl%ﬁ%%ﬂ@%%@%%ﬂﬁgﬁ'rsengaging the flexible arns fromthe

drive surface to allowthe first drive element to nove

relative to the second. 30. An injection device

according to claim?29 in which the internedi ate

conponent is a flexible conponent of the drive el enent

upon which the said drive surface is to be found. 31.

An injection device according to any one of clains 27,

29 and 30 in which the flexible arns are biased toward

a position at which they engage the drive surface and

t he decoupling conponent causes themto nove agai nst

their bias, thus disengaging themfromthe drive

surface.



