I NJECTI ON DEVI CE BACKGROUND TECHNOLOGY The present

invention relates to an injection device of the type
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contents and then retracts it automatically. Devices

of this general description are shown in WO 95/35126

and EP-A-O 516 473 and tend to enploy a drive spring

and some form of rel ease nmechdnismthat rel eases the

syringe fromthe infl f Ive spring once

its contents are suppgsggipglﬂisﬁmﬁgg% di scharged, to

allow it to be retracted by a return spring. Oten,

such injection devices are required to work with

seal ed hypoderm c syringes which typically have a

' r or "boot" that covers the

B %{g{e{pﬁnﬁﬁbﬁ%ﬁégmg@gi ntains the sterility of the

syringe contents. Naturally, it is necessary to

maintain the sterility of ,the syringe contents up to .
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Typically, the action required to remove the boot from the syringe entails either pulling the
boot away from the syringe or twisting the boot and pulling it away from the syringe. If a
filled syringe has been around for quite a while before it is used, it is often difficult to

remove the boot from the syringe; a substantial force of in excess of 20N is often required.

If the injection devices are used by patients having rheumatoid arthritis or elderly or weak
patients, it is difficult for the patient to remove the boot from the syringe prior to its use. In
addition, the boots are small and fiddly to grip for all users but particularly for users who
have poor flexibility in their joints or limited manual dexterity. Since the boot of the

syringe may be positioned inside the housing, there may also be limited access to the boot.



The injection devices of the present invention are

designed to deal with these problens. An injection
waelewsaessexcording to the present invention conpei/eB82005402116

housi ng adapted to receive a syringe having a

di scharge nozzl e and a boot that covers its discharge

nozzl e, the housing defining a first axis and having

first and second ends, wherei2the di scharge nozzle is

capabl e _of angaggi the first end of the housing
Sﬂ%ﬁ&&@ﬁiaﬁFgﬁﬁE hgg]the housi ng further having a
camm ng surface at its first end; and a housing

cl osure nenber having a camming surface for
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so that rotation of the housing closure nenber about

the axis causes the housing closure nenber to nove
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The camming surfaces on the housing and housing closure means may comprise

corresponding curved surfaces.

The housing closure member may further comprise an external grip feature with which a

user can grip the housing closure member.

One of the housing closure member and the housing may further comprise a ridge with
which a corresponding indentation on the other of the housing closure member and the

housing can communicate in order to retain the housing closure member on the housing.

The means for connecting may comprise a pressed grip washer with a profiled internal
diameter. In use, the boot would be inserted into the centre of the grip washer, and the
profiled internal diameter would deform slightly to surround the boot. In particular, the
grip washer may be bent into a frustroconical shape. However, as the cap is removed, the

grip washer would dig into the boot and prevent it from being removed from the cap.



grip washer may be bent into a frustroconi cal shape.

However, as the cap is renoved, the grip washer woul d
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fromthe cap. The internal dianmeter of the grip washer

may be castellated. Alternatively, the grip washer may

conprise an internally toothed star washer or

shakeproof washer. The means f3or connecting may be

ornmed fromnmnetal. The ans for connecting my be )
T[a Ierol digmetey @ﬁf@tgrwnw I ey e seRe e -H%@@Wﬁ/e?% the grip washer

o B R S BT AT o

housi ng cl osure neans. The neans for connecting may be

eld in.place j.n the. h clos (€ means by an
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Al ternatively, the neans for connectlng may be noul ded
fromthe same material as the housing closure neans,

The msans fosiconnasting maly tsdwld froan dantatieromotidedrigtodhe bpusing closure
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“conprise a central boss having a holl ow end,
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The means for connecting may comprise a central boss having a hollow end, whereina lip
of the hollow end is bevelled on its leading edge but not on its trailing edge. In use, the
boot would ride over the bevelled edge as it was inserted into the housing closure means.
However, as the housing closure means is removed, the trailing edge would dig into the

boot and prevent it from being removed from the housing closure means.

The housing closure means may further comprise a support surface for supporting an end

of a boot of a syringe.

BRIEF DESCRIPTION OF THE DRAWINGS

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

accompanying drawings, in which:

Figure 1 shows a perspective view of an injection device according to the present invention

with the housing closure member removed and the needle in an extended position;



wi th the housing closure nenber renoved and the needl e
in an extended position; Figure 2 shows a plan view of
w0 b@siinjsest i on device of figure 1; Figure 3 shp@EG®2005/002116
side view of the injection device of figure 1; Figure
4 shows a perspective view of the injection device of
figures 1 to 3, with the housing closure nenber in
pl ace; Figure 5 shows a plan vigew of the injection
device of figure 4; Figure 6 shows a_perspective view
Figurg 2shewe mpgetne‘aewgrqf pheagetien doyicgekligedn i nj ecti on
devi ce according to an enbodi nent of the present
i nvention; Figure 7 shows a housing closure nenber for
HRigwerei3rshaws ajdecti¢w of tevineetiacdorich sftfigume &n enbodi ment
of the present invention; Figure 8 shows the cap of
figure 7 when engaged with a syringe boot of a syringe
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devi ce according to an enbodi nent of the present
i nvention. DETAILED DESCRIPTION Figures 1 to 5 and 9
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devi ce has an injection device housing 112. The
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As is best seen fromfigures 1 to 3

Figure 9 shows a cross-sectional view of part of an injection device according to an

embodiment of the present invention.

DETAILED DESCRIPTION

Figures 1 to 5 and 9 show an injection device 110 according to a first embodiment of the

present invention. The injection device has an injection device housing 112.

The housing 112 contains a hypodermic syringe 114 of conventional type, including a
syringe body 116 defining a reservoir and terminating at one end in a hypodermic needle
118. The syringe 114 has a hermetically sealed cover or “boot” that covers the hypodermic
needle 118 and maintains the sterility of the syringe contents. The boot is generally formed
of a soft rubber of plastics material. Whilst the syringe illustrated is of hypodermic type,

this need not necessarily be so. Transcutaneous or ballistic dermal and subcutaneous



and 7, the cap is retained on the housing 112 by a
ridge 113 on the housing 112, and a correspondi ng
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the end of the housing 112 from which the hypodermc
needl e can extend, there is provided a curved canmm ng
surface 150 whi ch corresponds w th anot her curved
camm ng surface 152 on the caps130. As can be seen
fromfigures 7 and 8, the interior of the cap 130 is
synges ary akjorbe used agthathe Juechion deyicgof s pregant inyRntiony j p
washer 160 is shown in figure 6. The grip washer 160
is held in place in the cap 130 by a correspondi ng
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the cap 130. As can be seen fromfigure 9, the
interior of the cap 130 may be provided with a support

urface 180 ich su s the d.,of the.boot, 120. .
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as a single piece. The cap is placed onto the housing
sarifras 1R o0 thoweappb¥t 120 is forced into the centre of

the castell ated washer 160 and the ridge 113 on the

housi ng engages with the indentation 131 in the cap
Ak3¢an ba segdfronpfightes 7 wad cnihe rigtesior ofiaks cipd30ais eprovided with a
aligned. By forcing.the boot 120 into the castellated .
gl s waphts 1605 LIS 517 BRSO ey W epized. The erip washer
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metal fromwhich the washer 160 is fornmed cuts into

intth éhesipferior opthasap d30.or rubber material from which the

boot 120 is formed. Consequently a very firmgrip is

produced on the boot 120. Wen the injection device

Thd Qxteior OftBe Uapdi 3¢ Reprsfdedn@itdsa phR dTOuSH RGrAMdek N NI hese grip
hand, and grips the cap 130 with the other hand using

synfgeeg L 7§ peoyidescnsfacy grogqghewhich the wer caogrip the capd30.

As can be seen from figure 9, the interior of the cap 130 may be provided with a support
surface 180 which supports the end of the boot 120.

During manufacture of the injection device 110, the syringe 114 and boot 120 are inserted
into the housing as a single piece. The cap is placed onto the housing such that the boot
120 is forced into the centre of the castellated washer 160 and the ridge 113 on the housing
engages with the indentation 131 in the cap 130. In addition the two camming surfaces
150, are aligned. By forcing the boot 120 into the castellated washer 160, the castellations
deform so that the washer takes up a slightly frustroconical shape. The metal from which
the washer 160 is formed cuts into the softer plastics or rubber material from which the

boot 120 is formed. Consequently a very firm grip is produced on the boot 120.

When the injection device 110 is to be used, the user holds the housing with one hand, and
grips the cap 130 with the other hand using the grip surfaces 170. The user then rotates the

cap 130. In rotating the cap 130, the two camming surfaces 150, 152 move over each other,



cap 130. In rotating the cap 130, the two camm ng

surfaces 150, 152 nove over each other,and the cap 130
w0 20050v3s08 axi al |y away from the housing 112. TPCEHGB2005/002116

rotational and axial novenent also twists and pulls

the boot 120 off the syringe 114. The boot 120 is held

stationary within the cap 130 by the castell ated

washer 160 because the force rgquired to twi st the

boot 120 and renove it fromthe syringe 114 is .
and thei ¢apcbift isympwued axinby awastfrone dbé hewsing 14| This metathorstl and axial
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Thé presagtiolé¢miondrordbes simple and etfectbe wamol sdving tthelprwblems of the

not tt.er how nuch the bo xt en hr ough th
PRBEHEREViERoD e A e ioandns A PG to HE BBk b Boot, a standara
syritigel cah BRIUs¥d, ABdNASIFARUIALS €8sty Q@ KteRElcANHulcfilord tBStolerances

of the syringe and boot can be subject to variation, . .
withi which the sywrger ansabeotang ansitigecd Withindtethoypingtase not critical since
orrfc%n{% rbog{ héjsol?ge%tih%%lfl iﬁttoetﬁé cﬁ&wtéf%éh%f,% gm{np? bg ?ﬁ%ﬂl&\?&d It does

s mnrmsed since It 1S not necessary o pertrormtwo
noepatat ko it 60thechoy extehds dapuginthet Wsshbg @ProGHA WMat the washer

1. An_injection device conprising: a housing adapted
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ends, wherein the discharge nozzle is capabl e of
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a housi ng cl osure nenber having a camm ng surface for
communi cating with the canm ng surface on the housing
W@ ooshats0s ot at i on of the housi ng cl osure nmenmbePCHOBA05/002116
the axis causes the housing closure nmenber to nove
axially away fromthe housing; the housing closure
menber further conprising nmeans for connecting to the
boot of the syringe so that renoval of the housing
cl osure nmenber fromthe housi ng causes renoval of the
HoEMBrom t he syringe. 2. An injection device
according to claim1l wherein the camm ng surfaces on
t he housi ng and housi ng cl osure neans conpri se
l1cor r gepinjedtiog deviceesinysrivid@ces. 3. An injection device
accor to claiml1 or claim?2 further,. c rls
ot oPhaSigE P oy h CWNEE g s ARG RPEAE AR a boot tha
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according to any recedlng claim wherein one of the
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eddttnihe housing can communicate in order to retain the
housi ng cl osure menber on the housing. 5. An injection
devi edicasingrelpsiee mEMbAY hpreg a srmgieg swsfacgHer epmmupisating with the
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di anet er of the grip is castellate 7. An,
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or s washer. 8. An injection device according
rd:mowmhyofﬂfelmloafmmtﬁesmﬂge wher ei n, upon connecting the
boot of the syringe to the housing closure nmenber, the
grip washer is bent into a frustroconical shape. 9. An
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wherein the nmeans for
housing and housing closure means comprise corresponding curved surfaces.

3. An injection device according to claim 1 or claim 2 further comprising an external

grip feature with which a user can grip the housing closure member.

4. An injection device according to any preceding claim, wherein one of the housing
closure member and the housing further comprises a ridge with which a corresponding
indentation on the other of the housing closure member and the housing can communicate

in order to retain the housing closure member on the housing.

S. An injection device according to any preceding claim wherein the means for

connecting comprises a pressed grip washer with a profiled internal diameter.

6. An injection device according to claim 5 wherein the internal diameter of the grip

washer is castellated.

7. An injection device according to claim 5, wherein the grip washer comprises an



connecting is formed fromnetal. 10. An injection

devi ce according to any preceding clai mwherein the
wore@sd1$568 connecting is held in an indentati oPCTOBR@SM02116

into the housing closure neans. | L An injection

devi ce according to any preceding claimwherein the

nmeans for connecting is housed in a central boss

noul ded into the inside of the housing closure neans.

12. An injection device according to claim1l, in

intprmeHy tapshedesias vasher I shalePrq§vasiethel d in place in the

housi ng cl osure neans by an indentation noulded into
the central boss. 13. An injection device according to
gany ofn mjaztion detice doconding @i anytdielaimanso 7owhewim epen egnecting the

IS ul ded fromthe sane mgteri al t he hausin . .
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I njection vi ce according to claim 13, wherein the

means for connecting conprises a central boss having a

hol | ow end,.wherein a |lip of the holl.ow end i .
Feve b aisiidf SeiedarssiBade it PROrAEH R Fherin e means for
cBASRtIng B fofled RbRGhE@N device according to any

preceding claim further conprising a support surface

for supporting an end of a boot for a syringe. 16. An

inj ecf.i Vi . i all . ) ]
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cohhceiig ¢ @M sgmdentation moulded into the housing closure means.

11.  An injection device according to any preceding claim wherein the means for
connecting is housed in a central boss moulded into the inside of the housing closure

means.

12.  An injection device according to claim 11, in which the means for connecting is

held in place in the housing closure means by an indentation moulded into the central boss.

13.  An injection device according to any of claim 1 to 4, wherein the means for
connecting is moulded from the same material as the housing closure means, as part of a

central boss moulded into the inside of the housing closure means.

14.  An injection device according to claim 13, wherein the means for connecting
comprises a central boss having a hollow end, wherein a lip of the hollow end is bevelled

on its leading edge but not on its trailing edge.

15.  An injection device according to any preceding claim, further comprising a support

surface for supporting an end of a boot for a syringe.

16.  An injection device substantially as hereinbefore described with reference to and as

shown in the attached drawings.



