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

r eceiw@004/135509 nge, extends it, discharges its conPEmGB2a502I28N retracts
it automatically. Devices of this general description are shown in WO

'95/ 35126 and EP-A-0 516 473 and tend to enploy a drive spring and sone form
of rel ease mechani smthat rel eases the syringe fromthe influence of the
drive spring once its contents are supposed to have been di scharged, to 10
allowit to be retracted by BNIRETIONIPEVEGE The initial action of the drive
spring is typically controlled by neans of a trigger. Depression of the
trigger causes the drive spring to becone operative. 15 BACKGROUND OF

| NVENFIERND! G iiNviIgeTigpqonmon for an injection device that has been
previously used (i.e. a device which has been triggered and therefore has
had the contents of its syringe discharged) to be m staken for a device

whi ch_has not, been. used. t hough i njection.devjces, of this type nmay include
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15 BACKGROUND OF INVENTION

It is not uncommon for an injection device that has been previously used (i.e. a device which

has been triggered and therefore has had the contents of its syringe discharged) to be mistaken

for a device which has not been used. Although injection devices of this type may include an

20 interlock to prevent further triggering of the device, market research has shown that it is
) beneficial for an injection device to provide some form of indication that the contents of the
syringe has been completely discharged. This way, a user is able to determine immediately

by visual inspection whether an injection device has been used. In particular, it has been
shown that users of injection devices prefer a visual inspection of the actual syringe to see

25 whether its contents has been discharged. With current injection devices, the return spring
often surrounds the syringe thereby obstructing the view of the contents of the syringe.
Furthermore, the sight of a return spring surrounding a syringe can be unappealing to a user of

_ an injection device.

30 K is therefore an aim of the present invention to provide an injection device which gives a
clear indication of whether the contents of a syringe has been discharged without the inner
mechanical elements of the device being seen by a user.  As ever, the stmplest and cheapest

way of achieving this is sought.



‘clear indication of whether the contents of a syringe has been di scharged

w thout the inner nechanical elenents of the device being seen by a user.
As eveWO WhFE1ISHIp| est and cheapest way of achi evi ng RGBSR AYht . WO
20051115509 PCTI GB2005! 002120 -2- SUWMMARY OF THE I NVENTION 5 I n view of the
foregoi ng, according to the present inyention, there is provided a housing
adapted to receive a syringe having a 4discharge nozzle, the housing having
an indicator opening; a forward drive arranged to act upon the syringe on
actuation to advance the syringe froma retracted position to an extended
position thereby discharging the contents of the syringe through the

di scharge nozzle; a return drive arranged to act upon the syringe 10 after

t he conSEMMARYINOE HYE INVENTEIM@Nbeen di scharged to wi thdraw the syringe
fromthe extended position to the retracted position, characterised in that
the return drive is arranged in the housing so that it does not obscure an
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i nvention, the 1njection device conprises a support nmenber which is in
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liquid contents of the syringe will be viewable through the indicator
openi ngthrough the indicator opening. Thus, there is a clear indication through the indicator

opening of whether the contents of the syringe has been discharged. In addition, the inner

15 mechanical elements of the device cannot be seen by a user. Furthermore, the indicator
opening provides a large window which is not obscured and therefore allows the contents

of the syringe to be checked for turbidity and the presencé of particles indicating whether
the contents of the syringe is safe to be injected.

20 In one embodiment of the present invention, the injection device comprises a support
member which is in contacting juxtaposition with the housing and the return drive is

supported by the support member.

Preferably, the support member is iransparent and positioned between the indicator
25 opening and syringe. This way, the internal contents of the syringe can be viewed. Before
actuation, the liquid contents of the syringe will be viewable through the indicator opening.
Transparent material that may be used for the support member is any rigid material which

allows light to pass through (e.g. clear or opaque materials).

30 The support menber may comprise a cylindrical insert dimensioned to contain the syringe;

and a support surface for the return drive.



Transparent material that may be used for the support nmenber is any rigid
material which allows light to pass through (e.g. clear or opaque

mat er i WOLPOS/BE5¥he support nenber may conprise a cyl iREGYGBAPSHERLWY t

di mrensioned to contain the syringe; and a support surface for the return
drive. WO 2005/115509 PCT/ GL12005/002120 -3 In one enbodi ment of the
present invention, a first end of-#he return drive is in contacti ng

j uxtaposition with the sup{)prt surface and a second end of the return drive
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plunger, which may be coloured with an easily identifiable colour, wll be
Vi ewatthpositiomowidi thetseringri¢asaetor opening to indicate that the injection

devi ce has been used. 5 Preferably, the return drive is a helical spring
surrounding at |east part of the syringe. By surrounding the syringe with
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coloured with an easily identifiable colour, will be viewable through the indicator opening

1o indicate that the injection device has been used.

5 Preferably, the return drive is a helical spring surrounding at least part of the syringe. By
surrounding the syringe with the helical spring, a single spring can be employed which is
large enough to have a sufficient spring constant to return the syringe into itse retracted
position.

) Advantageously, the indicator opening comprises a transparent insert which allows

) inspection of the syringe without the syringe being damaged.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example with reference to the

accompanying drawings, in which:

Fig. 1 shows in perspective an injection device of the type to which the present invention is

) applicable;

Fig. 2 shows in section the injection device of Fig. 1 before actuation; and




The invention will now be described by way of exanple with reference to the

acconpanyi ng drawi ngs, in which: Fig. | shows in perspective an injection
devi caVORISHENYpe to which the present invention i sPCEGHDGAO2E) Fig. 2
shows in section the injection device of Fig. | before actuation; and WO

2005/ 115509 PCT/ GB2005/ 002120 -4 Fig. 3 shows in section the injection
device of Figs. 1 and 2 after actuatién. DETAI LED DESCRI PTI ON OF THE
DRAWNGS 5 Fig. 1 shows an injection device 110 having a housing 112 with a
pr oxi nilig.Srelo®8 in seetion thedingectipn derded 0PFigTheamsbliafiergictmionas a trigger |11
whi ch projects through the housing 112 and which can be actuated by
pressing down on its upper surface Illa. There is a indicator opening 113
in the housing | ocated adjacent the proximal end 101. 10 Fig. 2 shows the
housi ng 112 contai ning a hypoderm c syringe 114 of conventional type,

i ncl udiDETAIEED DESCBIRFIONOFIHERRAVYINGSone end in a hypoderm ¢ needl e
118 gnd at the other in a flange 120. The conventional plunger and bung
that“woul d normal |y be used to discharge the contents of the syringe 114

manual 'Hg.h%ﬁmb@ﬁmd;&%ﬁ%vﬁeqmmbag%dusﬁlg 1324505 pHiRhESRINE011a3d ahi ch

i ncl udes a bung 134a. This drive element 134 constrains a drug 124 to be
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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 and bung that would normally be used to
discharge the contents of the syringe 114 manually have been removed and replaced with a
15 drive element 134 which includes a bung 134a. This drive element 134 constrains a drug
124 to be administered within the syringe body 116. Whilst the syringe illustrated is of
hypodermic type, this need not necessarily be so. Transcutaneous or ballistic dermal and
subcutaneous syringes may also be used with the injection device of the present invention.
As illustrated, the housing includes a return drive which here takes the form of a
20 compression return spring 126 that biases the syringe 114 from an extended position in
) which the needle 118 extends from an aperture 128 in the housing 112 to a retracted

position in which the discharge nozzle 118 is contained within the housing 112.

The housing 112 includes a support member which, as shown in Fig. 2, takes the form of a
25 cylindrical insest 122. The cylindrical insert 122 has, on its inner surface, a support surface
122a which connects with one end of the return spring 126. The other end of the retum
spring 126 acts on the syringe 114 via a syringe carrier 127. The support surface 122a is
provided, as shown in Fig. 2, by a rim on the inner surface of the cylindrical insert 122.
The support surface 122a is positioned beyond the indicator opening 113 away from the
30 proximal end 101 of the housing 112. The return spring 126 connects with the sapport
surface 122a on its end which is located away from the proximal end 101 of the housing
112 and its other end acts on the syringe carrier 127 beyond the support surface 122a from
the proximal end 101 of the housing 112. This way, the return spring 126, which



position in which the discharge nozzle 118 is contained within the housing
112. The housing 112 includes a support nenber which, as shown in Fig. 2,

t akedVO P5ADISH of a 25 cylindrical insert 122. ThePCyiGB2005/062020i nsert 122
has, on its inner surface, a support surface 122a which connects with one
end of the return spring 126. The other end of the return spring 126 acts
on the syringe 114 via a syringe carbi-er 127. The support surface 122a is
provided, as shown in Fig. 2, by a rimon the inner surface of the

cyl i ndmioads theeyting® 214 anifh sysugp caties U2 7,acendabe séan howighi hadadibegpond t he
i ndi cator. o ing 113 fromthe 30 proxi mal end. 101 of .th ousing 112.
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ot her énd acts on the syringe carrier 127 beyond the Support surface 122a
from ttduspgremtxmatetialess thd tho conthats duthe myritig? 114 wias heayiewed dhmosghirthe spri ng
126, whi,.ch WD 2005 5509 PCT/ GB2005/002120 -5 surrounds the syringe 114
andssvpﬁi‘ﬁ@@?oﬁ"’éﬁ"?g 127, cannot be seen through the indicator opening 113
at any time before, during or after triggering of the injection device 110.

The cylindrical insert 122 forns a window in the indicator opening 113
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can be viewed through t I ndi cat or .qQpenin 3. At the other end of the
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obst r ugitil ofe (setirn SIpeing ) 126h dbticas asulsor the ssatrigenbody 116 meets some other
obstruction (not shown) that retards its motion.
15 '
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 a first drive element 132. This in tumn transmits drive via a damping fluid to
a second drive element, the drive element 134 already mentioned.
20
) 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

25 seen, the bore 146 and the stem 140 defining a fluid reservoir 148, within which the
damping fluid is contained.

The trigger 111, when operated, serves to decouple the drive sleeve 131 from the housing
112, allowing it to move relative to the housing 112 under the influence of the drive spring

30 130. The operation of the device is then as follows.

Initially, the drive spring 130 moves the drive sleeve 131, the drive sleeve 131 moves the

first drive element 132 and the first drive element 132 moves the second drive element



-15 The mul ti-conponent drive between the drive spring 130 and the syringe
114 consists of three principal conponents. A drive sleeve 131 takes drive
f romwbeomritsm®ospring 130 and transmits it to a fi MEVERINEO@IBent 132.
This in turn transmts drive via a danping fluid to a second drive el enent,
the drive elenent 134 already nentioned. 20 The first drive el enent 132

i ncl udes a hol |l ow stem 140, the innerfcavity of which forns a collection
chanber 142 in conmunication with a vent 144 that extends fromthe
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and the first drive enment 132 noves the second drive el enent
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however, sufficient to retain the return spring 126 in its compressed state, so the
hypodermic needle 118 remains extended.
15
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, protrusions (not shown)
on the first drive element 132 reach a constriction 137 within the housing 112. The
constriction 137 moves the protrusions inwards so that the first drive element 136 is no
20 longer coupled to the second drive element 134. Ounce this happens, the first drive element

136 no longer acts on the second drive element 134, allowing the first drive element 132 to

a_\u/.

move relative to the second drive element 134.

Because the damping fluid is contained within a reservoir 148 defined between the end of
25 the first drive element 132 and the blind bore 146 in the second drive element 134, the
volume of the reservoir 146 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. After release of the drive spring 130, some of the force exerted by
30 the drive spring 130 does work on the damping fluid, causing it to flow though the
constriction formed by the vent 144; the remainder acts hydrostatically through the fluid
and through friction between the first and second drive elements 132, 134, thence via the

second drive element 134. Losses associated with the flow of the damping fluid do not




‘through the drug 124 to be adm nistered are not sufficient to resist the
full drive force developed by the drive spring 130, at this point the
secondv@nrpesgi1ggognent 134 begins to 10 nove within t h@EYeBWEEVBEWYy 116 and
the drug 124 begins to be discharged. Dynamic friction between the second
drive element 134 and the syringe body,6 116 and hydrostatic and hydrodynam c

forces now acting through the drug 174 1o be adni ni st er ed are, however,

sufficient to yetain the retur | 126 in its co ess state, so the
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on the first drive elenment 132 reach a constriction 137 within the housing
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drive efBgiehiimeaibesecond dzwergﬁw 1886 Let?sdtsttﬁ%’eg%\l@%&‘&rsm‘ég 6 134.
Once 4t h fi rJ £ I second
drive e@mﬁﬁfgﬁgﬁ) f“t‘ﬁ%‘ém‘&ngh{lﬁék’?‘?’rg g&ﬁéretsjeq%Gthgosp*%gnga&%\?g{b}éet tive to
t he secdis¢hadfddvandetherfene ckdded Bcihe siivehpringni3iOnaetd tolretainsthe sedoaindrtben t hi n

a reserv0|r 148 defined between the end of 25 the first drive. elenent 132
and t heelpmerig! Holeits Isminal mesitwaanddtogeqniaug te wawte thsadammeg fluid imBowr t he

ot a1 viopd e Vb4 AR R RO RRRRR BRI 13 R ootphiE L PuRRBRERE 1°, o by

t he drlve spring 130. As the reservoir 148 col | apses, darrpl ng fluidis

forced throu%g the vent 144 into the collection chanmber 142. After rel ease
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elenents 132, 134, thence via the second drive elenent 134. Losses
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PCT/ GSZOOE/O gr.lz%t this point, of course, the syringe 114 is released, because the forces

15 developed by the drive spring 130 are no longer being transmiited 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 is now returned to its retracted position and the injection cycle is

complete.

20 Al this takes place, of course, only once the cap 115 has been removed from the end of the
housing 112. As can be seen from Fig. 2, the end of the syringe 114 is sealed with a boot
123.

Fig. 3 shows the injection device 110 after actuation of the injection cycle is complete. .
25 The second drive element 134 is located within the syringe body 116 so that it can be
viewed through the indicator opening 113. The second drive element 134 is held within
the syringe body 116, even though the drive sleeve 131 has been disengaged from the
multi-component drive, by forked lugs 210 located on the second drive element 134, The
forked hugs 210 have been forced through the constriction 137 so that they prevent
30 rearward movement (i.e. inovement in a direction from the proximal end 101 to the distal
end 102) of the drive element 134. Thus, the drive element 134 is held in place within the
syringe 116 so that it can be viewed through the indicator opening 113. The presence of
the second drive element 134 in the syringe body 116 after discharge of the drug 124 acts
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-7 attenuate the force acting on the body of the syringe to a great extent.
Thus, the return spring 126 renmains conpressed and the hypoderm c needl e
remai V80 200580%58%. After a tine, the second drive el eRERICBES/KHY etes its
travel within the syringe body 116 5 and can go no further. At this point,
the contents of the syringe 114 are conpletely discharged and the force
exerted by the drive spring 130 acts t®-retain the second drive elenment 134
inits termnal position and to continue to cause the danping fluid to fl ow
t hough &han indivatot 4ma usgriodHkendevideel 10ithajitheidéviee bl hasrheen dpenatedeont i nue its
novenent. 10 Before the reservoir 148 of fluid is exhausted, flexible |atch
arns 133 linking the drive sleeve 131 with the first drive elenent 132 are
no | ongRrwilisFRdrse beQR@e St ddBattkht YeesehtEaVantichdas e deddbei @%vé%ﬁ@hpn t he
second drive el enment 134. Once this happens, the drive_ sleeve 131 acts no

| onger by wayeoff4xempleiand, that modeficatioay of deétadwian dethadn withinothe scepanf e t o
each other. .At this point, of course, the syringe 114 is rel eased, because

t he forgﬁgmngdeveloped by the drive spring 130 are no | onger being
transmtted to the syringe 114, and the only force acting on the syringe
will be the return force fromthe return spring 126. Thus, the syringe 114
is nowreturned to its retracted position and the injection cycle is
conplete. 20 All this takes place, of course, only once the cap 115 has been
renoved fromthe end of the housing 112. As can be seen fromFig. 2, the
end of the syringe 114 is sealed with a boot 123_ Fig. 3 shows the
injection device 110 after actuation of the injection cycle is conplete. 25
ﬂhe second drive elenent 134 is located within the syringe body 116 so that
it can be viewed through the indicator opening 113. The second drive
element 134 is held within the syringe body 116, even though the drive

sl eeve 131 has been disengaged fromthe nulti-conponent drive, by forked

| ugs 210 | ocated on the second drive elenent 134. The forked |lugs 210 have
been forced through the constriction 137 so that they prevent



30 rearward novenent (i.e. novenent in a direction fromthe proximal end 101
to the distal end 102) of the drive elenent 134. Thus, the drive el enent
134_is-beld in place within the Syringe 116 so that it can be vi ewed

t hrough the indicator opening 113. The presence of the second drive el ement
134 in the syringe body 116 after discharge of the drug 124 acts WD

2005/ 115509 PCT/ GB2005/ 002120 as an indicator to a user of the device 110
that the device 110 has been operated. -bt will of course be understood that
the present invention has been described above purely by way of exanple and
t hat nodi fi €AtAIMSs of detail can be made within the scope of the 5
invention. (9 CLAIMS 1. An injection device, conprising: a housing adapted
to receive a syringe having a discharge nozzle, the housing 5 having an

i ndi cat or openi ngn injection devicd, ebiprieingr r anged to act upon the syringe on
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posi tion thereby? AYEINE3PIEE @ K eﬁ’Bﬁt@’HP%‘z Bing pdisg E%B%zq%r“?fuléﬂ‘fs‘f‘%e

di schar ge snagahgan idiéRéripbnifg;i ve arranged to act upon the syringe after the
contents of the s¥r| n% have 10 been di scharged to w thdraw t he S%I‘I nge
450t

from the extendet 1gByaid: dre Frngerbta aatrugen dhe SHBES ORGvtuatisinineda@rscsBs by a
support nemgig bﬁoﬁoﬁfe%téd]%)shféﬁtt@ﬁ?é!tén'd&f‘pdé’itfoﬁ theréd ghﬂé&ﬁér@ﬁi ihehehd the

return drive i's supported by the support menb wher &I i t he support
menber is t ohthspangnthrengl theolischirenexdziset ween the i ndi cat or openi ng and

R AR L L T R e Wi
i ndi cat orl0oesmi digpharged to withdraw the syringe from the extended position io the retracted
position,
characterised by
a support member in contacting juxtaposition with the housing, wherein the return
drive is supported by the support member,
15 wherein the support member is transparent and positioned between the indicator
opening and syringe and the return drive being arranged in the housing so that it does not

obscure an inspection of the contents of the syringe through the indicator opening.

2. An injection device according to claim 1, wherein the support member comprises:
20 a cylindrical insert dimensioned to contain the syringe; and

a support surface for the return drive.

3. An injection device according to claim 2, wherein a first end of the return drive is
in contacting juxtaposition with the support surface and a second end of the return drive is

25 incontacting juxtaposition with the syrings.

4, An injection device according to claim 2, further comprising a syringe carrier
dimensioned to contain the syringe, wherein the cylindrical insert is dimensioned to
contain the syringe carrier and wherein a first end of the retum drive is in contacting
30 juxtaposition with the support surface and a second end of the second drive is in contacting

juxtaposition with the syringe carrier.



2. An injection device according to claim1, wherein the support nenber
conprises: 20 a cylindrical insert dinensioned to contain the syringe; and
a support surface for the return drive. 3. An injection device according to
claim2, wherein a first end of the return drive is in contacting
juxtaposition with the support surface and a second end of the return drive
is 25 in contacting juxtaposition with the syringe. 4. An injection device
according to claim?2, further conprisind0a syringe carrier dinensioned to
contain the syringe, wherein the cylindrical insert is dinensioned to
contai n the Syri Agenpeation éyvienucatiag o nny ofid pk thegmereding tdms,evkargn dhei ve i s

in contactin di§a90rl uxt.apositi.on rt surface .and,a %%}?ra% epd of
carrier.

it he, supp S
t he second e R é%%‘%%“é’f‘?%‘& H]a{&tp %‘ 5egi°? itlbenswg%lst Féwagbgler }hﬁog
-10- 5. An iinjiestdriopenisiewh@ahacmemd of thetsprirga yiagdeen dikcHatyed pr ecedi ng cl ai s,
wherein the indicator opening is positioned so that a plunger of the
syringe is viewable through the indicator opening when the contents of the
syringe has deen Agi igbidng@sriceSacbordidg th Rheohd 0N t@eprbd@in@ClAimeli WkErdi® RNy one
of the preceding clains, wherein the return drive is a helical spring
sur r oundi ng '8 dsiys is ajiglipal gpringrurrayndinggeleast parpgf the,§Y888%-on devi ce accor di ng
to any one of the preceding clains, wherein the indicator opening conprises
a transparent window. 10 8. An injection device, substantially as

her ei nbef or €. des &ni ingetian déviqeedcerrding do tany vhe of Hecpreqedingi dlgmelr widreiy the
indicator opening comprises a transparent window.
10
8. An injection device, substantially as hereinbefore described with reference to the

accompanying drawings.



