1 INJECTION DEVICE FIELD OF THE INVENTION The present invention relates to an injection device
of the type that receives a syringe and includes a cap over a dispensing aperture of the injection
device. BACKGROUND OF THE INVENTION Injection devices of a general description are shown in
WO 95/35126 and EP-A-0 516 473 and tend to employ a drive spring and some form of release
mechanism that releases the syringe from the influence of the drive spring once its contents are
supposed to have been discharged, to allow it to be rbtracted by a return spring. Often, such injection
devices are required to work with sealed hyRgge“FieR/IRgAT which typically have a hermetically
sealed cover or "boot" that covers the hypodermic needle and maintains the sterility of the syringe
contents. Naturally, it is necessary to maintain the sterility of the syringe contents up to the point of
administration, which means that for devices that are designed to be disposable, the boot must be
removed with the syringe inside the injection device. In previously known injection devices, the action
required to remove the boot from the syringe entails either pulling the boot away from the syringe or

twisting the bﬁ&lﬁﬁ %ﬁs&w&;@fﬁ: lling it away from the syringe. If the injection devices are
used by patients a3?r% rheumatoid art Er{lftjis 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
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boot inchudes a cap over a dispensing aperture of the injection device.

BACKGROUND OF THE INVENTION

Injection devices of a general description are shown in WO 95/35126 and EP-A-0 516 473
and tend to employ a drive spring and some form of release mechanism that releases the
syringe from the influence of the drive spring once its contents are supposed to have been
discharged, to allow it to be retracted by a return spring.

Often, such injection devices are required to work with sealed hypodermic syringes which
typically have a hermetically sealed cover or “boot” that covers the hypodermic needle and
maintains the sterility of the syringe contents. Naturally, it is necessary to maintain the
sterility of the syringe contents up to the point of administration, which means that for
devices that are designed to be disposable, the boot must be removed with the syringe

inside the injection device.

In previously known injection devices, the action required to remove the boot from the
syringe entails either pulling the boot away from the syringe or twisting the boot and, at the
same time, pulling it away from the syringe.

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.



2 Co-pending United Kingdom patent application no. 0412051.5, the contents of which is incorporated
herein by reference, describes a cap for an injection device that connects to the boot of the syringe so
that removal of the housing closure member from the housing causes removal of the boot from the
syringe. In certain types of syringe, for example a Biinder ReadyJectrm type syringe, the boot must be
twisted to break a frangible joint before it can be pulled oft An inexperienced user of the injection device
might attempt to pull the cap of the injection device off without first twisting. This could lead to either the

boot pulling @4-pédbiagamatiKingaciopataiti appieatenaniof 20516, engRiehith 6 SwWiNee is

components ,separatir%; In ejther case, the user will not be able {o use th injectﬁ(a)n device to

successfully HERRATA 518t BY FeLTsie AesFriyesA-ren NRFcAl TSKEPR SRYISE AL FOMRSESthe
present invergiwBoatcod Béosiethie 86 aavEenbeseof bl Boikidp vievwef gnlie domakntdasageordance
with the present invention, there is pri%vided an injection device comprising: a housing adapted to

receive a syr’ﬁz}mdai e dBRRAOL o2 SHAREB 0ot that covers its discharge nozzle, the housing

having a longitudinal axis and including a first guide; and a housing closure member including a second
guide; wherein the first guide and the secon%lguide are arran%?d so that rotation of the housing

closure memBeieRaR kYRS HhyHREssiy UnderRrgdilRtre s spangshsbontiavst Biive to the
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comprising means for connecting to the boot of the syringe so that removal of the housing closure

member froritifEtiAB deiice aaigbt atiampbinrel the BB bsniRetspdsyiceaBwEbenb MR wisted
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of the injection device cannot pull the cap of the injection device offwithout first twisting.
on the syringe or the syringe components separating. In either case, the user will not be able

to use the injection device to successfully deliver a drug product.

SUMMARY OF THE INVENTION
The injection devices of the present invention are designed to deal with these problems.

In view of the foregoing and in accordance with the present invention, there is provided an
injection device comprising;

a housing adapted to receive a syringe having a discharge nozzle and a boot that
covers its discharge nozzle, the housing having a longitudinal axis and including a first
guide; and

a housing closure member including a second guide;

wherein the first guide and the second guide are arranged so that rotation of the
housing closure member relative to the housing causes the housing closure member first to
rotate relative to the housing and then to move away from the housing, wherein the
housing closure member further comprising means for connecting to the boot of the
syringe so that removal of the housing closure member from the housing causes removal of

the boot from the syringe.

Hence, the boot is first twisted to break a frangible joint holding it the syringe before being
pulled off. This way, an inexperienced user of the injection device cannot pull the cap of the
injection device off without first twisting.



3 Preferably, one of the first guide and the second guide comprises a slot and the other of the first
guide and the second guide comprises a protrusion for communicating with the slot. The slot can have
a first section which runs in a direction perpendicular to a first axis of the housing and a second section
which turns away from the first section towards the direction of the first axis. Preferably, the protrusion
is moulded from the same material as the housing closure means. In one embodiment of the invention,
one of the housing and the housing closure membeBhas a second slot and the other of the housing
and the housing closure member has a second protrusion for communicating with the second slot The
injection device may fluffier comprise an external grip feature with which a user can grip the housing

closure meiPiefirablyy antogfthe flysttpaido aad sHe sendantide somprixenpske anflthebthafcfiwes.
Preferably, the pluralit splines js aryanged around the internal diameter of a cylinder mounted on the
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between each spline and a radius of the cylinder is less than 90 degrees. Upon connecting the boot of
the syringe tq the housing closure member.and rotating the housing closure member, the.splines rotate
the boot of SRS AAN 215G AESUROL ARG AR » Greckon petpandionar f & frt a2t of

the housing and a second section which turns away from the first section towards the

direction of the first axis.

Preferably, the protrusion is moulded from the same material as the housing closure means.
In one embodiment of the invention, one of the housing and the housing closure member
has a second slot and the other of the housing and the housing closure member has a

second protrusion for communicating with the second slot.

The injection device may further comprise an external grip feature with which a user can

grip the housing closure member.
Advantageously, the means for connecting may comprise a plurality of splines.

Preferably, the plurality of splines is arranged around the internal diameter of a cylinder

mounted on the housing closure means.

The splines may be mounted on the cylinder such that the angle formed between each
spline and a radius of the cylinder is less than 90 degrees. Upon connecting the boot of the
syringe to the housing closure member and rotating the housing closure member, the

splines rotate the boot of the syringe relative to the discharge nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS

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

accompanying drawings, in which:



BRIEF DESCRIPTION OF THE DRAWINGS 4 Figure 1 shows a perspective view of an injection
device according to the present invention with the housing closure member removed; Figure 2 shows a
plan view of the injection device of figure 1; Figure 3 shows a side view of the injection device of figure
1; Figure 4 shows a plan view of the injection device of figures 1 to 3, with the housing closute member
in place; Figure 5 shows a perspective view of the injection device of figure 4; Figure 6 shows a
perspective view of a housing closure member for ugk in an injection device according to an
embodimentyql {he\REsSFEk BUSHICH b RS G IR BIRSHE SRR i vnen
engaged with a syringe boot of a syringe used with an injection device according to an em bog'lment of
the present imitrtiohousing closure member removed;

Figure 2 shows a plan view of the injection device of figure 1;

Figure 3 shows a side view of the injection device of figure 1;

Figure 4 shows a plan view of the injection device of figures 1 to 3, with the housing

closure member in place;

Figure 5 shows a perspective view of the injection device of figure 4;

Figure 6 shows a perspective view of a housing closure member for use in an injection

device according to an embodiment of the present invention;
Figure 7 shows the housing closure member of figure 7 when engaged with a syringe boot
of a syringe used with an injection device according to an embodiment of the present

invention;

Figure 8 shows a side view of a syringe used in the injection device according to an

embodiment of the present invention; and

Figure 9 shows a side view of the syringe of Figure 8 with a syringe boot engaged with the

syringe.

DETAILED DESCRIPTION OF THE DRAWINGS

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

present invention. The injection device 110 has an injection device housing 112,

The injection device 110 has a longitudinal axis 101.



Figure 8 shows a side view of a syringe used in the injection device according to an embodiment of the
present invention; and Figure 9 shows a side view of the syringe of Figure 8 with a syringe boot
engaged with the syringe. DETAILED DESCRIPTION OF THE DRAWINGS Figures 1 to 5 and 9 show
an injection device 110 according to a first embodiment of the piesent invention. The injection device
110 has an injection device housing 112. 5 The housing 112 contains a hypodermic syringe 114 of
conventional type, including a syringe body 116 defirfing a reservoir and terminating at one end in a

hypodermic needle 118. syringe 114 has a hermetically.sealed cover or poot 117.thagt covers the
hypodermic Egg(chg aﬁ?r%oa{ Ehé Mgffggﬁfyoﬁy{fq&ggy}ﬁﬁgg c%%‘fgﬁr%.oﬁ#a?%%t]ﬂ %n §e"r11erally
formed of a sgfinghbedyl Pakifosngad eesrvbircdndatidinating ptisas endlinaditypddatiicascdts formed

on its outer syriace about its cir. ference. Whilsg, the syringe illustraged jis.Qf. hypodermic type, this
need not neiléés;’% bsé’%errjaﬁégﬁﬁeglﬁ%elgﬁﬁﬁ%ﬁ@ ﬁ#&vgﬁooga&?gﬁtgﬁéoé%?sﬁ?ﬁggs %\y also
be used withhifpedejesicaieetityitedainh nphaafist diny stetitity dhthéypdtige cbaiveetsi Thebestrvided with a
cap 130. As is best seen from_figures lto 3 and.6, the cap is retained housing 112 by a slot 113
on the housiﬁﬁnf%ya%? °§8ﬁ8§’8§rﬁ1 lee?}f‘&HS%%%%ﬂ-nﬁ‘?ﬁ%?&%ﬁr%ﬁ%ﬁﬁ%&R i’st section
190a, the slaifllat fackartesdarnethonite hnusiugiddeabong is bhcabderette. longitudinal axis 101 of the
housing 112. In a second section 190b, the slot 113 is formed with two opposing camming surfaces

150a and 150b which are curved in such a way that the slot is directed away from the its tangential
direction abowhils lbegiyitipel ifluisrited diredtinppativaaid aypeoitislinedddot Ikcekinmyhbasiog 112.

Transcutaneous or ballistic dermal and subcutaneous syringes may also be used with the
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injection device of the present invention.

The injection device is further provided with a cap 130. As is best seen from figures 1 to 3
and 6, the cap is retained on the housing 112 by a slot 113 on the housing 112, and a
corresponding indentation 131 on the inside of the cap 130.

In a first section 190a, the slot 113 is formed around the housing 112 tangential about the
longitudinal axis 101 of the housing 112. In a second section 190b, the slot 113 is formed
with two opposing camming surfaces 150a and 150b which are curved in such a way that
the slot is directed away from the its tangential direction about the longitudinal axis to a
direction along the longitudinal axis 101 of the housing 112.

As can be seen from Figures 6 and 7, the interior of the cap 130 is provided with a plurality
of splines 160. These splines 160 are arranged around an internal diameter of a cylinder
161 mounted inside the cap 130. The splines 160 are mounted on the cylinder such that
the angle formed between each spline and a radius R of the cylinder 161 is less than 90
degrees. The splines 160 are dimensioned so that they flex resiliently in a direction along
the radius R of the cylinder.

The exterior of the cap 130 is provided with a pair of grip formations 170. These grip
formations 170 provide an element through which a user can grip the cap 130.

As can be seen from figure 6, the interior of the cap 130 may be provided with a support
surface 180 which supports the end of the boot 117.



As can be seen from Figures 6 and 7, the interior of the cap 130 is provided with a plurality of splines
160. These splines 160 are arranged around an internal diameter of a cylinder 161 mounted inside the
cap 130. The splines 160 are mounted on the cylinder such that the angle formed between each spline
and a radius R of the cylinder 161 is less than 90 degrees. The splines 160 are dimensioned so that
they flex resiliently in a direction along the radius R of the cylinder. The exterior of the cap 130 is
provided with a pair of grip formations 170. These g§ip formations 170 provide an element through
which a user can grip the cap 130. 6 During manufacture of the injection device 110, the syringe 114
and boot 117 are inserted into the housing 112 as a single piece. The cap 130 is placed onto the
housing su@uthay tieminfactuid éfithipinjedtiotoddvica(id @ thetbyriogintisy ddll Hootvid@radé énsgtieds 160

hich flex to allow insertion, of th 130 ontq the bogt 117. A t of the flexing of the spli
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165 of the thoot 117 isToreddutniy spdee)iti it @yfinddprbsilbetivesnttir bpliadsl I60/Mbehtflexingection
device 110 i to be used, the user halds the housi 2 ith one hapd, apd grips_ the cap 130 with the
other hand ﬁi‘?ﬁ’g’ﬂ%@ﬁb ?Eﬁ}?a?'fg)nl% g e&?é’rll n rg?a?erm %gg"i%?‘gﬂér)(?é%ﬁg?ﬁaﬁgeéap 130,
the projectiQ60] Be @bhE30apipSthaoms ir7 hamiobdchdsel dith Bplinig fokdednprihst tawbinthéhe boot
117 relative tq the syringe 116. This rqtgtional movement breaks the frangible connectjon, between the
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takes placelifhis is because the slot is formed, in its first section 190a, circumferentially on the housing

112 solely in a direction which is tangential to the longitudinal axis 101 of the housing 112. After the
frangible connection has broken, the boot 117 is free to move axially. On

‘When the injection device 110 is to be used, the user holds the housing 112 with one hand,
and grips the cap 130 with the other hand using the grip formations 170. The user then
rotates the cap 130. In rotating the cap 130, the projection 131 of the cap 130 moves in the
slot 113 of the housing 112, thereby rotating the boot 117 relative to the syringe 116. This
rotational movement breaks the frangible connection between the boot 117 and the syringe
114 before any axial movement of the boot 117 relative to the syringe 116 takes place.
This is because the slot is formed, in its first section 190a, circumferentially on the housing
112 solely in a direction which is tangential to the longitudinal axis 101 of the housing
112. After the frangible connection has broken, the boot 117 is free to move axially. On
further rotation, the projection 131 reaches the camming surfaces 150a and 150b of the slot
113 in its second section 190b, thereby allowing the cap 130 and attached boot 117 to
move in a direction along the longitudinal axis 101 of the housing 112, thereby removing

the boot 117 from the syringe.

The boot 117 is held stationary within the cap 130 by the splines 160 being forced against
and gripping the flat surfaces 165 of the boot 117.

The support surface 180 helps to prevent the boot 117 from being pulled away from the
syringe 114 at an angle, by maintaining the axial alignment of the boot 117 within the cap
130.

The present invention provides a simple and effective way of solving the problems of the

prior art devices.



Thither rotation, the projection 131 reaches the camming surfaces 150a and 150b of the slot 113 in its
second section 190D, thereby allowing the cap 130 and attached boot 117 to move in a direction along
the longitudinal axis 101 of the housing 112, thereby removing the boot 117 from the syringe. The boot
117 is held stationary within the cap 130 by the splines 160 being forced against and gripping the flat
surfaces 165 of the boot 117. The support surface 180 helps to prevent the boot 117 from being pulled
away from the syringe 114 at an angle, by maintainifig the axial alignment of the boot 117 within the

cap 130. 7 ln particylar, when used.with the t of. syringe.in which the boot must isted to break
a frangible jé?rﬁagg%ﬂgr 1t“c¥:¥§lenntl)lgepu%%§ Ec{)}ge %%%%rﬂéﬁ\%m%ﬁw&g\%ﬁé%ﬁi %%t%c%ég%f € injection
device off witticmiftlst jwint thefprd ki sandye, phibel adf, ithe presatitihwmntioh threvayts ghalliagijectanadevice,
does not remgdin on.the syringe.and,does not cause LEE.S ringg. components t r It will of
course be urﬁlgelﬂ?gggﬁga eogrl&({gﬁ%ll?rﬁ\%tn |0%Jﬁ S eer¥v 8§scﬁ§é’ égg\‘%pﬁlgfe%ﬁ/g@y%v%hf 8?%xample
and modificafiche dfjcetiod devites duaslewtitieinaineorc thpe sytitipe ianénioes. nBt cause the syringe

components to separate.

It will of course be understood that the present invention has been described above purely
by way of example and modifications of detail can be made within the scope of the

invention.



CLAIMS 1. An injection device comprising: a housing adapted to receive a syringe having a
discharge nozzle and a boot that covers its discharge nozzle, the housing having a longitudinal axis
and including a first guide; and a housing closure member including a second guide; wherein the
first guide and the second guide are arranged so that rotation of the housing closure member relative
to the housing causes the housing closure member firgt to move relative to the housing solely in a first
direction perpendicular to the longitudinal axis before moving away from the housing, wherein the
housing clostre M er further comprising means for connecting to the boot of the syringe so that
removal of the housing closure member from the housing causes removal of the boot from the syringe.
2. The injectign device according tQ claim 1, wherein one of the first guide and the second guide
comprises a gtot ané“ﬂw'@@ﬁ’i‘&”ﬁqﬂ@%ﬁgf'ﬁﬁ'ﬂg%nd the second guide comprises a protrusion for

communicating withdhewiely adadtetniecties dewerasse iiadadirona gwhereis e slaidoasharfirst
section which runs in ag{J/lir ctionjteﬁrgenghggg?!ar to the first axis, and a second section which tgms away
from the first SRS T NSFHR He A EidrESIHR M 1R 3! KRG THRARRL AR Y A Fl ' Saim 2

or claim 3, wiyareén ahe protrusion is moulded from the same material as the housing closure means.

5. An injection device according to any one of claims 2 to 4, wherein one of the housing and the
housing closure meﬁ%m‘gg?é@o'ﬁé@%éﬂ%W@%ﬂ@%PW using and the housing closure

member has a seconé¢pentruseomir oot rand it/lipgwrithghiels ege ret ahokd GoANanjetitsnasivine
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move relative to the housing solely in a first direction perpendicular to the longitudinal
axis before moving away from the housing, wherein the housing closure member further
comprising means for connecting to the boot of the syringe so that removal of the housing

closure member from the housing causes removal of the boot from the syringe.

2. The injection device according to clam 1, wherein one of the first guide and the
second guide comprises a slot and the other of the first guide and the second guide

comprises a protrusion for communicating with the slot.

3. An injection device according to claim 2, wherein the slot has a first section which
runs in a direction perpendicular to the first axis, and a second section which turns away

from the first section towards the direction of the first axis.

4, An injection device according to claim 2 or claim 3, wherein the protrusion is

moulded from the same materia as the housing closure means.

5. An injection device according to any one of claims 2 to 4, wherein one of the
housing and the housing closure member has a second slot and the other of the housing and
the housing closure member has a second protrusion for communicating with the second
slot.

6. An injection device according to any preceding claim further comprising an

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



9 7. Aninjection device according to any preceding claim wherein the means for connecting
comprises a plurality of splines. 8. An injection device according to claim 7, wherein the plurality of
splines are arranged around the internal diameter of a cylinder mounted on the housing closure
means. 9. An injection device according to claim 8, wherein the splines are mounted on the cylinder
such that the angle formed between each spline and ayradius of the cylinder is less than 90 degrees.
10. An injection device according to any of claims 7 to 9, wherein, upon connecting the boot of the

syringe to the housify ABSTHOMSRYERS SRCPFEtAEHS tARVhBLRSHY Mo SIFE MMARHAP The SRS TWtate

the boot of theoarERE®R EIRiprEste puisrhaoginaazle. 11. An injection device according to any
preceding claim, wherein the means for connecting is moulded from the same material as the housing

closure means.
8. An injection device according to clam 7, wherein the plurality of splines are

arranged around the internal diameter of a cylinder mounted on the housing closure means.

9. An injection device according to claim 8, wherein the splines are mounted on the
cylinder such that the angle formed between each spline and a radius of the cylinder is less

than 90 degrees.

10.  Aninjection device according to any of claims 7 to 9, wherein, upon connecting the
boot of the syringe to the housing closure member and rotating the housing closure

member, the splines rotate the boot of the syringe relative to the discharge nozzle.

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

connecting is moulded from the same material as the housing closure means.





