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1 INJECTION DEVICE FIELD OF THE I NVENTI ON 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

| NVENTI ON | nj ection devices of a general description are shown in WO

95/ 35126 and EP-A-O 516 473 and tend to enploy a drive spring and sone form
of release nechanismthat rel eases the syringe fromthe influence of the
drive spring once its contents are supppsed to have been discharged, to
allowit to be retracted by a return spring. Oten, such injection devices
are required to work with seale OND I nges which typically have a
hernetically seal ed cover or "bgg?me?ﬂat cgygFg t he hypoderm c needl e and
mai ntains the sterility of the syringe contents. Naturally, it is necessary
to maintain the sterility of the syringe contents up to the point of

adm ni stration, which nmeans that for devices that are designed to be

di sposabl e, the boot nust be renoved with the syringe inside the injection
device. In previously known injection devices, the action required to renove
t he boot fFIEKD OF TAEINVENEIQNI | s either pulling the boot away fromthe
syringe or twsting the boot and, at the same tinme, pulling it away from
the syringe. If the injection devices are used by patients having rheunatoi d
arthritis ] ' . b ol b idd et to
Fempve 1 hotledBr R lafion 198K (8 iokon ditivd O e Dbt el DORER SR ot o
are snmal | iaclddesiacdp pvera dispepsibpapertute ofdbe mjdetion devics.cul arly for users who
have poor flexibility in their joints or limted manual dexterity. Since the
boot of the ' :

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
mamtams 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 rtheumatoid 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.



syringe may be positioned inside the housing, there may also be limted
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 renoval of the housing closure nenber fromthe housing
causes renoval of the boot fromthe syringe. In certain types of syringe,
for exanple a Bonder ReadyJectTM type ringe, the boot nmust be tw sted to

break a frangible joint before it can pul led off, An inexperienced user
of the i Qogsentiing UsidCKingii@h tpattht apfiMcatich Roll 04120515 aBe @bnikfte ofRiIEEH N
device off wthout first twisting. This could |ead to either the boot
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SUMVARY  Okcaukkirehddval ol thbbddt robnthe syrinpe. devi ces of the present invention are

designed to deal with these problens. In view of the foregoing and in
accordance with the present invention, there is provided an injection

device co LSENG. 1S ] . ' M | a i schar ge
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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.



~housing closure nmenber further conprising nmeans for connecting to the boot
of the syringe so that renoval of the housing closure nenber fromthe
housi ng causes renoval of the boot fromthe syringe. Hence, the boot is
first twsted to break a frangible joint holding it the syringe before being
pull ed off This way, an inexperienced user of the injection device cannot
pull the cap of the injection device off-without first twsting. 3
Preferably, one of the first guide and the second gui de conprises a slot and
the other of the first guide and the 3econd gui de conprises a protrusion
for communicating wwth 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 segtfeRABIYBACHY the RS g@ie Y¥nd IHR¥EEN duldeTompfisss Lot MIARSISIHENSF the

direction of the first axiS. Preferably, the protrusion is noulded fromthe
sane mat dirstguidesand the secuxi guidecdonyprises apratresion for comanmidating wishtheslot he

I nvention, one of the housing and the housing closure nenber has a second
sl ot and the other of the housing and the housing cl osure nenber has a

second pridersitstican hhwS a GEEEGHOA ATHIEH roMstii aldiRcEAL piPerilictllar td RefidshiAS bf On
device may further conprise an external grip feature with which a user can

grip the thebeusing ands seeondeseplion whikhahwasggawsus fipm thecfinst seesion dewadartbet i ng
may conpri.se.a raljty of splines. Preferably, the plurality of splines is
arranged45%§mﬂﬁﬂ¢éﬁ#*?%?nal di aneter of a cylinder nounted on the housing
cl osure neans. The splines nmay be nounted on the cylinder such that the
angl e forned between each spline and a radius of the cylinder is |ess than

90 degr ed¥eferspbnthempnetatsionig monkied diom & serpe 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:



syringe to the housing closure nmenber and rotating the housing closure
menber, the splines rotate the boot of the syringe relative to the

di scharge nozzl e. BRI EF DESCRI PTI ON OF THE DRAW NGS The invention will now
be described by way of exanple with reference to the acconpanying draw ngs,
in which:"4 Figure 1 shows a perspective view of an injection device
according to the present invention wth the housing closure nenber renoved,
Figure 2 shows a plan view of the injection device of figure 1; Figure 3
shows a side view of the injection devike of fi gure 1; Figure 4 shows a plan

view of t ' ' ' f : . | ' sure
menber | n%%ug@e;gﬁﬁsg&regﬁg&%%o@éw 3f %Eﬁrﬁ‘ge%%%‘% ?%&vﬁc}g{\}v{d%gttp ﬁ%@%ﬁ%"%@o evi ce
of fi gur e with the lgpusimglatiRBerAbaeeaaped i ve vi ew of a housing closure menber

for use in an injection device according to an enbodi nent of the present
invention; Figure 7 shows the housing closure nmenber of figure 7 when

engaged \A‘Fgggreaz %wfﬁgﬁ%ﬁ?‘t"gﬂ%@éw D9 &F j{.h an injection device

accordi ng an enbo present | nventi’on; Figure 8 shows a side
view of a syringe used in the injection device according to an enbodi nment

of the present_invention; and Figure 9 sho a side view of the syringe of
Figure 8 R}&‘W%S@Wi%‘ﬂ%‘@@f&?gmg@w%%e&émﬁi nge. DETAI LED DESCRI PTI ON
OF THE DRAW NGS

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.



AR
Figures 1 to 5 and 9 show an injection device 110 according to a first
enbodi nent of the present invention. The injection device 110 has an
i njection device housing 112. The injection device 110 has a | ongitudi nal
axis 101. 5 The housing 112 contains a hypoderm c syringe 114 of
conventional type, including a syringe body 116 defining a reservoir and
termnating at one end in a hypodermc needle 118. The syringe 114 has a
hernmetically seal ed cover or boot 117 that covers the hypoderm c needle 118
and maintains the sterility of the syrihge contents. The boot 117 is
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this need not” necessarily be so. Transcutaneous or ballistic dermal and

subcut anedl® ‘The ispgege did hab so hommalicelly wealed tcower pnjeet AEh thalycoverothe he

present ipvention. The.injection.deyice .i.s further provided.with ap 130.
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indentation 131 on the inside of the cap 130. In a first section 190a, the
sl ot 113 pﬁﬂatcfp%d@fmdonhteontmsmfﬁye;aﬁwttitawggmfemncabout the 1 ongitudinal
axis 101 of the housing 112. In a second section 190b, the slot 113 is
formed wth two opposing carom ng surfaces 150a and 150b which are curved
in such awgllst ifakyridgecillatiited & 6f hgpsdemvpe,l hivThéddenst! SeceREBNbE b,
direction_about the longitudinal axjs to a direction al ong t he | ongi t udi nal
axis 101 dranspitanegus phballistic demmaloand pibcatargous spinges gmayealsebe pepdrwith
interior %@éﬁ%ﬁd@ﬁ&é@rﬂgﬁwﬁt?ﬁ"eﬂ%w th a plurality of splines 160. These
an

splines 1 are arrangedraroun I'nternal dianmeter of a cylinder

The injection device is further provided with a cap 130. As is best seen from figures 1 t0 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.



161 nounted inside the cap 130. The splines 160 are nmounted on the cylinder
such that the angle forned between each spline and a radius R of the
cylinder 161 is less than 90 degrees. The splines 160 are di nensioned 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 fornations6170 provi de an el enment through which
a user can grip the cap 130. As can be seen fromfigure 6, the interior of
the cap 130 may be provided with a support surface 180 which supports the
end of the boot 117. 6 During manufacture of the injection device 110, the

syri nge Praingmpngfasture afzthg i g 110,rthe syringeHd dand oot P 7a5¢ inseitedy| e
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flexing of the splines 160, the cap 130 grips the boot 117 firmy because
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170. The user then rotates the cap 130. In rotating the cap 130, the

proj ecti 47131 of the cap 130 noves in the slot 113 of the housing 112,

t hereby rotating the boot 117 relative to the syringe 116. This rotational
novenment breaks the frangi bl e connection between the boot 117 and the
syringe Wﬂeﬁathehgecﬁoﬁﬂyviee(lmlsmbeumdt thefusértmidsahe hddsing El2avitly end Jaaniie
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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
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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.



112 solely in a direction which is tangential to the |ongitudinal axis 101
of the housing 112. After the frangi bl e connecti on has broken, the boot 117
is free to nove axially. On further rotation, the projection 131 reaches

t he cam ning surfaces 150a and 150b of the slot 113 in its second section
190b, thereby allowi ng the cap 130 and attached boot 117 to nove in a
direction along the longitudinal axis 101 of the housing 112, thereby
renoving the boot 117 fromthe syringe. The boot 117 is held stationary

Wi t hin t Hia paaticuldOwhen iseé wifhl thegpe dHSringe Muwhivhdlkebodd fivsihe twiskedl t6biaki Ng t he
flat surfa&mf 165 of the _boot 11/. The supporf surface 180 hel ps to prevent
the boot afrangibleiqinidiefere it aan e pallad off, ﬂmmtmg%mﬁ@éwmupa&lmaﬁhﬁmﬁ, by
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pr obl ens ﬁtfthbhﬁ]ectﬁtm device; doshendtaemain/on the painge aud aloes Wot Gaugs alie wiringet he
type of syringe in which the boot nust be twsted to break a frangible
joi nt bef CIAPORENtE iFePREAE| | ed of | the present invention prevents pulling the
cap of the injection device off without fist twisting. This way, the boot
is not pulled out of the cap of the injection device, does not remain on

t he syri niyevidnd comes beahdsrstomicthatthe p;eséntgevenﬂmhmﬂm&hslesmmpbdmmlyt will
of course be understood that the pres |nve tion_has_been descr%b d above
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scope of ﬁpgﬁnhnventlon



CLAIMS 1. An injection device conprising: a housing adapted to receive a
syringe having a discharge nozzle and a boot that covers its discharge
nozzl e, the housing having a |ongitudinal axis and including a first guide;
and a housing closure nmenber including a second guide; wherein the first
gui de and the second guide are arranged so that rotation of the housing

cl osure nenber relative to the housing gauses the housing cl osure nenber
first to rotate relative to the housing and then to nove away fromthe
housi ng, VEIeABEMIB t he housing cl osure nmenber further conprising neans for
connecting to the boot of the syringe so that renoval of the housing

cl osure nenber fromthe housing causes renoval of the boot fromthe
syringe. 'gﬁ%hﬁﬁ cording to claim11, wherein one of the
first gU|§e angh{ﬁ¥£3§%%§% gul g gbnprises a slot and the other of the
first guide and hdmemgerdmptdd o redeive amyrings haviag prddn:chargémnzﬂelandammhthaati ng
with the slot I nj ection I.ce accor to clajm rein_the slot
has o 1 v SPVerh b idifehager ozLley fhs NOHE HPVIGS o 1ghE s AR B R ¢ 51
axi s, and iRe d section which turns away fron1the first section towards

the di rection’of the first axis. 4. An injection device according to claim1
or claim 2, mharkmbsinghbsmlemnemmmclﬂdmgambnmghideomthe sane material as the

housi ng cl osure ,means,. 3. An, i nj ection device accordi to an ne of clains
2 to 4, wherei MsHan dpe Bive Suids farl e seran e g e e do fhee oot s
second sl %uéiﬁgclfogfre%é?ﬁderi’élaﬁ%% *ﬁi&h%u?iﬂg%%es ‘Eh'%%oﬁé]h@bl&gur‘é'n?e%&i{e?ﬁ%'i@er has

a second protrusion comuni cating wth the second
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.

2. The injection device according to claim 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 tums away
from the first section towards the direction of the first axis.

4. An injection device according to claim 1 or claim 2, wherein the 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 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.



slot. 6. An injection device according to any preceding claimfurther
conprising an external grip feature with which a user can grip the housing
closure nenber. 9 7. An injection device according to any preceding claim
wherein the neans for connecting conprises a plurality of splines. 8 An

i njection device according to claim7, wherein the plurality of splines are
arranged around the internal dianeter o§ a cylinder nmounted on the housing
closure neans. 9. An injection device according to claim@8, wherein the
splines afe noéi nue@nntéﬁmecgqcpm 1 gBY: prergtinghelaiam grherdin rthe andsss feen each
spline andg radius of the cylinder.is |ess than 90 degrees. 10. An

i njecti onc@%@g%&msﬁ ﬁahir%“%ﬂ SP(;’PC%I ains 7 to 9, wherein, upon connecting
the boot of the syringe to the housing closure nenber and rotating the
housi ng cl osure menber, the splines rotate the boot of the &yri nge rel ative

to the di Sehar §& injection. deyice axpondifgctor Flamn dewheseindbe miuralityt of splipepraceedi ng
claim m%@%ﬁéﬁ%ﬁ@%ﬁ%ﬁa@ _dia%%’e@&%?%‘c%de?nﬁ%@eﬁ%% ld BB IR Rt e | @

as the housi

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.





