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

It is an objective of the present invention to provide an improved injection device that

does not suffer from these shortcomings.

Accordingly, the present invention provides an injection device comprising:

a housing adapted to receive a syringe having a discharge nozzle and including
means for biasing the syringe from an extended position in which the discharge
nozzle of the syringe extends from the housing to a retracted positidn in which the
discharge nozzle is contained within the housing;

an actuator;



an actuator;a drive acted upon by the actuator and in
turn acting on the syringe to advance it fromits
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di scharge its contents through the di scharge nozzle; a
rel ease nmechani sm activated when the drive has been
advanced to a nominal rel eade position, to release the

syringe fr the . action of the actuator, ereupon the
b1 081 A SN RPBL Jpe S-tpfler ol ion Sy do adVance
it B tifsORtradBd posltREKio Gs NEXEhidBl SPBsitivat asP fidcARge Lk contents
returned syringe in its retracted position. By
througi theidigghates nogzlenge in its retracted position,
rat her Ltting,i Q. br [ the present .
| nvaipien e Rhi st Rhuld i Bk 8RS s b FrenaleBis 15 pgmina
relBisefpREitibhyto relasd hiekiyfiggBeMant alidbott iav@bhee, WhdBupon the
.the drive has heen advanced to a | ocking position that
bigsigrigeans resteray Risextngniotymeacied positéen: #Bd r el ease
posit i Qn; -ef e ' e ' . I he. pkes
Fvenifhing! Byl glEh ChEe oo IRkl Yrided ol hE Selted
positlapt ed to receive the syringe and the biasing neans
is adapted to bias the syringe carrier from an
extended position to a retracted position. In that
- . | Jde i i A r. i . (6}
By i el S0 T8 TR SRS LREN Il Wer HKE if [PBReak
freeoth® ipnésept inventsopr dvegeonist the disad ventapes déscassdd tbeve. Preferably,

syrjnge carrier.in.preparation for .the activati on of )
the; Josking inecbanisit isAriTHET N BR e dRt OBt afliamgrhd Aracking
poditien SHab T riChbie dalamie8 id 188 saitl Renfihd] Y8leARpokiiGhUde a

flexible latch that rides over a detent as the drive
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Con convenience of manufacture and simplicity of operation, the drive may include a
flexible latch that rides over a detent as the drive is advanced and thereafter engages
beyond it. For example, the syringe carrier may include a detent and the flexible latch
may ride over the detent as the drive is advanced and thereafter engage beyond it. The

flexible latch may comprises a flexible barb, for increased security of latching.

A plurality of such flexible latches may be present, and they can be substantially

equidistantly spaced around the circumference of the drive.



Figure 1 is an illustration of a conparative injection
devi ce as di scussed above; and Figures 2-4 show an
wepdisdissent of the present invention. Detail edPCT/GB2005/002137
Description Figure 1 shows an injection device 210 in
whi ch a housing 212 contains a hypoderm c syringe 214.
The syringe 214 is again of 3conventional type,
Bi'l} udi.ng a syringe. body 216 terminating at one end in
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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. Hydrostatic forces acting through the drug 224
and, to a lesser extent, static friction between the bung 222 and the syringe body 216
initially ensures that they advance together, until the return spring 226 bottoms out or

the syringe body 216 meets some other obstruction that retards its motion.



232. These el ements are shown in detail "A". The first
drive element 232 in turn transmts drive via flexible
wo 2606h13817s 235 to a second drive el enent 234.pdhesB2005/002137
el enents are shown in detail "B'. As before, the first
drive elenent 232 includes a hollow stem 240, the
inner cavity of which forns 4a collection chanber 242.
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static friction and hydrostatic forces acting through
the drug 224 to be adm ni stered, noves the syringe
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continues untll 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 s&ringé"body 216 and hydrostatic forces acting through the drug
224 to be administered are, however, sufficient to retain the return spring 226 in its

compressed state, so the hypodermic needle 218 remains extended.



body 216, so before the contents of the syringe have
fully discharged, the flexible latch arns 235 |i nki ng
wao b@sf113583 and second drive el ements 232, 234 PEHGB2@5/002137
constriction 237. The constriction 237 is forned by a
conponent 262 that is initiglly free to nove relative
to all other conponents, but’ that is constrained
bet ween the syringe flange 220 and additional flexible
arms 247 on the second drive elenent 234. These
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bet ween the end of the first drive el enment 232 and the
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thence via the second drive el enent 234. Losses
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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
and thiough friction between the first and second drive elements 232, 234, thence via

the second drive element 234. Losses associated with the flow of the damping fluid do



return spring 226 remai ns conpressed and the

hypoderm ¢ needl e remai ns extended. After a tine, the
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the syringe body 216 and can go no further. At this

point, the contents of the syringe 214 are conpletely
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230 acts .t tain th d i . el i j
nof AR 5 BTGP 7 16 SEBNCT e IEREE ShBreaniahlThg the
re{glln:t‘%;\%iﬁgoljé Rl Qe s6PAldast hopodeharhried4emains extended.

ng the first drive elenent 232 to continue its
novenent. A flange 270 on the rear of the second drive

| enent 4 nor ly retail t Lexi.hl ' :
AR gaine ibe TRt AP ENCTe OEnbs B Gl Mo Bringe
bddf e 16eSRT VA1 bo HOfuther. | ALl lisi Soise ksl sbmstehts o ehd kpviigel 214 are
latch arms 233 linking the drive sleeve 231 with the

co:npligplyddisc&)@rgadméﬁhe fogge ereswied dyrthe dixe spmng 230 3oty (petpin the
rel ati.ve t e ' t that
seh e giv8 ASnbIE ST, Brlatifn HSRR o BNy canse the
da!n?ﬁné | fed kb eflewnimt 3 colbetion paaniter das alowmgbthe first drive
effective in retaining the flexible arns 233 in
cleRgHgSAdA COMRUS HSHBOWIRSPE s| eeve 231. Now, the drive
sl eeve 231 noves the flexible latch arns 233 i nwards
fromthe position shown to a position at which they no
Alfange? 7@ oneerethef the secend ldeire eleps:nt 234 nornafllyrrstaingrthe @exible

R A R ERT AR e

ofii¥ & ShigE¥ed 48d fREibk RRL LMIOR3 PRkingahé Hiisd sideveVE31 with the
el enent 232, allowng themto nove relative to each

fist deive elemertii 232puione sufficienthyr &, forwasd splefivg do she spepnd drive

rel eased, b . f d f '
elgraaﬁﬁ%%ztg@t tgg glgﬁge #ﬂﬁlg é)%t%% F]ogreeé?sgéégfﬁﬂ} ? é%)ta%?ﬁléﬂﬁe flexible
aris! 2339 Qvidléipoaifl cédies anby effoctde iacictagnghd fexibler amnge233 in

will be the return force fromthe retuyrn sprin 22&. .
erpagementiitls the diije Jaeverddh New thesdis sleeyey, 1 Mgy ghe flexible
Siti a I Nj [ ' .
R 25 A U BnSHEL ) B B S e
chupldifie Beyoslteid 93t abrihetfest s tlenrent @2, zided fgrthe bevelled

words to cone free of fhe syringe carrier and then.
Infcking eiicsnAdt AR ekt BERY 20T QHE i HEPPS, tiu iy sleeve
24y 5944 q?lgéﬁ o8 the f2dt cf#ﬁ/‘é rekEndif 28OS Rhihk ierPho hldRe relative to
syringe ing out of the 1 njection device
eatht@ibat Parthist pranty af icowse, 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.

However, in this example, it may be possible for the syringe to return beyond its
retracted position, or in other words to come free of the syringe carrier and then rattle
around within the body of the injection device. Although there is of course no
possibility of the syringe falling out of the injection device altogether, the various

undesirable consequences that have already been discussed may follow.



undesi rabl e consequences that have al ready been

di scussed may follow Figures 2-4 show an injection
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Agai n, a housing 312 contains a hypoderm c syringe

314. The syringe 314 is agaén of conventional type,

i ncluding a syringe body 318 term nating at one end in

a hypoderm c needle 318 and at the other in a flange

320, and a rubber bung 322 that constraints a drug 324
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The multi component drive between the drive spring 330 and the syringe 314 again

consists of three principal components. The drive sleeve 331 takes drive from the
drive spring 330 and transmits it to flexible latch arms 333 on a first drive element
332. The first drive element 332 in turn transmits drive via flexible latch arms (not
shown) to a second drive element 334. As before, the first drive element 332 includes
a hollow stem 340, the inner cavity of which forms a collection chamber 342. The
second drive element 334 includes a blind bore 346 that is open at one end to receive
the stem 340 and closed at the other. As can be seen, the bore 346 and the stem 340

define a fluid reservoir 348, within which a damping fluid is contained.



the stem 340 and cl osed at the other. As can be seen,

the bore 346 and the stem 340 define a fluid reservoir
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trigger 349 is provided in the housing 312. The

trigger 349, one operated, serves to decouple the

drive sleeve 331 fromthe héﬁsing 312 allowing it to

nove relative to the housing 312 under the influence

of the drive spring 330. The operation of the device
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Before the second drive element 334 reaches the end of its travel within the syringe
body 316, so before the contents of the syringe have fully discharged, the flexible
latch arms (not shown) linking the first and second drive elements 332, 334 reach a
constriction 337. The constriction 337 is formed by a component 362 that is formed
integrally with the syringe carrier. As before, additional flexible arms (not shown) on
the second drive element 334 overlie the flexible arms (not shown) on the first drive

element 332, by means of which drive is transmitted to the second drive element 334,
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332, 334 thence via the second drive element 334. 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 326 remains compressed and the hypodermic

needle remains extended.

After a time, the second drive element 334 completes its travel within the syringe
body 316 and can go no further. At this point, the contents of the syringe 314 are
completely discharged and the force exerted by the drive spring 330 acts to retain the

second drive element 334 in its terminal position and to continue to cause the
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3. An injection device according to claim 1 or claim 2 in which the housing
includes a syringe carrier adapted to receive the syringe and the biasing means is

adapted to bias the syringe carrier from an extended position to a retracted position.

4. An injection device according to claim 3 in which the locking mechanism
prevents the drive from retracting relative to the syringe carrier, thus confining the
syringe between the drive and the syringe carrier in preparation for the activation of

the release mechanism.

5. An injection device according to claim 2, in which the drive includes a flexible

latch that rides over a detent as the drive is advanced and thereafter engages beyond it.
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10.  An injection device according to any preceding claim in which the drive
includes 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 or the
syringe carrier 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 or the syringe carrier.

11. An injection device according to claim 10, further comprising a coupling that
prevents the first drive element from moving relative to the second until they have
been advanced to a nominal decoupling position that is less advanced than the said

nominal release position.

12. An injection device according to claim 11 in which the coupling comprises a
decoupling mechanism, activated when the drive elements have been advanced to the
said nominal decoupling position and adapted to decouple the first drive element from

the second, thus allowing the first drive element to move relative to the second.



