1 |INJECTION DEVICE FIELD OF THE | NVENTI ON The present invention relates to
an injection device of the type that receives a syringe, extends it,
di scharges its contents and then retracts it automatically. BACKGROUND OF
THE 1 NVENTI ON Previ ously known injection devices are shown in WO 95/ 35126
and EP-A-O 516 473 and tend to enploy a drive spring and a trigger that,
when activated, causes the drive spring to act on the syringe when a
rel easabl e | ocki ng mechanismis al so engaged. The trigger acts is rotatable
about an axis so that when it is depressed at a first end, a second end
(which normally engages with the drive s rlngg s al so rotated t her eby
rel easing the drive spring, extenaNﬁ CIi@N 7H§@ and dlscharglng its
contents. The trigger is generally nDunted in the side of the housing of
the injection device parallel to the |ongitudinal axis of the body of the
injection device. The trigger is rotated by pressing down on the trigger at
one end in directi e housing. A problemw th such devices is
that the ac&géh&bé%ﬂﬁggéﬁﬁﬁﬁggﬁﬁeon the trigger towards the housing can be
difficult if the device is being held. in one hand. This poses significant
problems for sick and ill users of the injection device, for exanple users
suffering fride pressetiipveior tekatos: ot ansinjesiippvagycaopt thqeww%mmesrﬁewng%ct i on
devi ce of { NS IREERLeHL AN L oirkSard TR GORR iPaiGRbiM LN Thi s and other
probl ens. n vi’ew o oregol ng and 1 n accor anc with a first aspect
of the |nvent|on, there is

BACKGROUND OF THE INVENTION

Previously known injection devices are shown in WO 95/35126 and EP-A-0 516 473 and
tend to employ a drive spring and a trigger that, when activated, causes the drive spring to

act on the syringe when a releasable locking mechanism is also engaged.

The trigger acts is rotatable about an axis so that when it is depressed at a first end, a
second end (which normally engages with the drive spring) is also rotated, thereby
releasing the drive spring, extending the syringe and discharging its contents. The trigger
is generally mounted in the side of the housing of the injection device parallel to the
longitudinal axis of the body of the injection device. The trigger is rotated by pressing

down on the trigger at one end in a direction towards the housing,

A problem with such devices is that the action of pressing down on the trigger towards the
housing can be difficult if the device is being held in one hand. This poses significant
problems for sick and ill users of the injection device, for example users suffering from

rheumatoid arthritis.

SUMMARY OF THE INVENTION

The injection device of the present invention is designed to deal with this and other

problems.



provi ded an injection device conprising: a housing defining a first axis,
and being adapted to receive a syringe having a discharge nozzle, so that
the syringe is novabl e between a retracted position in which the discharge
nozzle is contained within the housing and an extended position in which the
di scharge nozzl e extends fromthe housing through an exit aperture; a drive
that is acted upon and in turn acts upon the syringe; and a trigger
rotatable froma rest position, in which it causes the drive to be retained,
to an active position, in which it no | ochger causes the drive to be so

retained, thus.allqw n t he cantents .,of the syringe to.be di scharged .

hr ouan i he adh st e uct e SSHarafrofios M § ik REedh B¢ B Bt RRL AE G and
has a surfacggogbapafinfedtth ddvade BmpsiSihg: can apply a force in a direction
substantially parallel to the first axis to rotate the trigger. fromits

rest position to 4 kesEgtdafisingos fiest gis. md heipe gdanterbta recgye s YpesabrEnga t hat
a force can | i 1 L i i i : ar.al: to
the first af?%%agﬁgbggﬁégégﬂ 6%%9%%?ﬂwﬁgﬁﬁggk%zaﬁﬁgﬁ%ga%$?%ﬁ%ﬁgﬁgﬁgg?%f t he
housi ng to atischugteroiztle iSThitdained) withinethe hpedng eml deekterdedarsitientielwhicinthe

operated wt ne hand |d di t he hand down .t he housing and over the
trigger as tcﬁﬁcgg%efmﬁzgeé?’iq%/ﬂdg fiom tﬁg&%ﬁé’b@%&%ﬁ% e?éfg LM body. Preferably,
the surface is a dfddvelthdt @ ueedepdsH hhdfBuml detsaipen @¥gehggakd of the invention,
the surface is provided with a plurality of ridges. Preferably, the housing

i's provided with %rigewspiatablsriony e reslpesiios. Duwselai cpuses redpye & Reretagedihe
trigger so thalede éﬁﬁorﬁﬁ'“@ﬁdhﬁt BQ?OI%EI%’&&%@E:SQH dAPPLYVL fd‘ &E&&d} ﬁ“@% Qtﬁ%\%{ ' gger

and second concave surtface In a dir Ion substantially para

first axis. thaconeteoftbelsyringe tobe dibeharged dmonghrthe tisehangrusizalg, conpri ses an

abut rent. | ocat ed ds ALHNY vighl1%h Lo mREHASEA 1S shi QIR B X5
can apply a force in a direction substantially parallel to the first axis to rotate the trigger

from its rest position to its active position.

By having the trigger operable so that a force can be applied in a direction which is
substantially parallel to the first axis, the trigger does not need to be pushed into the side of
the housing to activate it. This way, the injection device can be held and operated with one
hand by sliding the hand down the housing and over the trigger as the exit aperture is
pushed against a user's body.

Preferably, the surface is a first concave surface.

In one embodiment of the invention, the surface is provided with a plurality of ridges.
Preferably, the housing is provided with a second concave surface substantially opposite to
the trigger so that a user can grip the device and apply a force to the trigger and second

concave surface in a direction substantially parallel to the first axis.

In one embodiment of the invention, the housing comprises an abutment located adjacent
the trigger between the trigger and the exit aperture.

In one embodiment of the invention, the second concave surface is provided with a
plurality of ridges.



I n one enbodi nent of the invention, the second concave surface is provided
with a plurality of ridges. 3 BRI EF DESCRI PTI ON OF THE DRAW NGS The
invention will now be described by way of exanple with reference to the
acconpanyi ng drawi ngs, in which: Figure 1 shows a perspective view of an

i njection device according to the present invention; Figure 2 shows an
alternative perspective view of an injection device according to the

present invention; and Figure 3 shows a side view of the injection device of
figures 1 and 2 with an upper section of3the housing of the injection

1 ecti on oeRuE DS CIOBHION GFHE DR WINGS oG ment. of 't he present

invention. The injection device 110 has an injection device housing 112 and
a longitudinal axis 101. A syringe (not shown) is contained in the housing
112. The i nj Bea iloventeyiwidl 109 beo¥rsenbedsby rvgged exampleavish riefesensabloethe

| ocki ng mechani I .114 has a first end 1l14a and a second
end 114b. Th%ﬁ?é#gée%cg%gﬁ%éléggg%able about a pivot 115 from a rest
position to an active position. The second end 114b of the trigger 114

connects with a drive coupling 121 which i.s acted upon by a driyve spring
190 The dr i DESieolPis & PRPETA Vebhi dHERoH WG (RO hobe ROEEN on
of the trigg@kenkibfl; about the pivot 115 in a direction R (i.e. downwards into
the housing 112 at its first end 114a) causes the second end 114b of the
trigger 114 to

Figure 2 shows an alternative perspective view of an injection device according to the

present invention; and

Figure 3 shows a side view of the injection device of figures 1 and 2 with an upper section

of the housing of the injection device removed.

DETAILED DESCRIPTION OF THE DRAWINGS

Figures 1 to 3 show an injection device 110 according to a first embodiment of the present
invention. The injection device 110 has an injection device housing 112 and a longitudinal

axis 101.

A syringe (not shown) is contained in the housing 112. The injection device 110
comprises trigger 114 and a releasable locking mechanism 116. The trigger 114 has a first
end 114a and a second end 114b. The trigger 114 is rotatable about a pivot 115 from a rest
position to an active position. The second end 114b of the trigger 114 connects with a
drive coupling 121 which is acted upon by a drive spring 120. The drive coupling 121 is in

communication with the syringe.

Rotation of the trigger 114 about the pivot 115 in a direction R (i.e. downwards into the
housing 112 at its first end 114a) causes the second end 114b of the trigger 114 to
_disengage from.the drive coupling.121, thereby letting the.drive spring 120.drive the =
syringe (via the drive coupling 121) along the longitudinal axis 101 and out of an aperture

118 in the housing 112.



di sengage fromthe drive coupling 121, thereby letting_ahe.drive spring
120.drive...the_. syringe (via the drive coupling 121) along the

| ongi tudi nal axis 101 and out of an aperture 118 in the housing 112. 4 The
rel easabl e | ocki ng mechani sm 116 is in comuni cation with sliding sleeve 126
which protrudes, when in a first position, fromthe aperture 118 in the
housing 112. The | ocking nmnechanism 116 is deactivated by novenent of the
sliding sleeve 126 along the |longitudinal axis 101 into the housing 112
into a second position. A first end 126a 4f the sliding sleeve 126 can be

pl aced agai nst a body into which drug is being delivered, thereby
deactivating the rel easabl e | ocking nechanism 116 and allowing the trigger

114 to rot at'ehd feletdabRAbEGH: MetHaf 11% if @SEonRBSIitdtON With d1idsngddddvy¥ @20 ichi on.
The trigger 114 is shaped 1n such a way that there is a section of surface

201 at an arijpleudes, whandn|agfigh pasiionafromhe apatire} 1§ ndhe hpwsing bi?. de¢iesking10.
Hence, rotation,Qtnt hfs tiE'@aqgtﬁvailﬁjdélb CAQvertE &F ﬁfeesf?é’ingxﬁ{éetv'eol‘%eof 1dn@r g 1N a
direction which 1s not necessarily Berpen Icular to the Tongitudlnal "axis.
Thi s way, a loogiaklirahalis @ io® thahossing 112beoexecdndgosition.he tri gger 114, even
if that force is not applied inwards towards the housing 112. In the

enbodi nent of the invention shown in Figures 1 and 3, the surface 201 is

shaped concavgitiend Thex biaRe sidin@ sle&er126fcah B pladbEedaidn 2 BNy Gfo WhQhGa: ke
wr apped around the housing 112 and. the injection device 110 forced agai nst

the user's besig dediversds therrby dpaclivpipeche edeisabie lackingegechaniam) lgéiand gllpwEBani sm
116 to di Senﬁ@&%ger-r tb To3RSH d&&iigﬁ?{n&&ﬂ‘ﬂ!s?&t ﬁ&sﬁtio‘ﬁ%‘%@a {ve Yigpent of the
ross t g1l e gge 1

user's hand ac e housin and over t tri r so that a force
having a conponent in the direction of the longitudinal axis 101 is applied

to the tri 99f e tri:!géér 19359 éh%ﬁed 1In s%gh 5 Qvtaj?} tthea.’[ there is a section of surface 201 at an angle to
the longitudinal axis 10! of the injection device 110. Hence, rotation of the trigger 114
can take place by exertion of force in a direction which is not necessarily perpendicular to
the longitudinal axis. This way, a rotational force can still be exerted on the trigger 114,

even if that force is not applied inwards towards the housing 112.

In the embodiment of the invention shown in Figures 1 and 3, the surface 201 is shaped

concavely.

The hand of a user of the injection device 110 can be wrapped around the housing 112 and
the injection device 110 forced against the user's body so that the sliding sleeve 126 causes
the locking mechanism 116 to disengage. The trigger 114 can now be activated by
movement of the user's hand across the housing 112 and over the trigger 114 so that a force
having a component in the direction of the longitudinal axis 101 is applied to the trigger

114 causing it to rotate.

The housing 112 also comprises a ridge 210 (or an abutment) located behind the trigger
114 towards the exit aperture 118 of the housing 112. The ridge acts as a stop surface to
prevent a user's hand moving further down the housing 112 once the trigger 114 has been
activated. This way, the injection device 110 can be held firmly against a user's body after
activation of the trigger 114 and whilst the contents of the syringe is being dispelled into -
their body.



The housing 112 al so conprises a ridge 210 (or an abutnent) | ocated behind
the trigger 114 towards the exit aperture 118 of the housing 112, The ridge
acts as a stop surface to prevent a user's hand noving further down the
housi ng 112 once the trigger 114 has been activated. This way, the
injection device 110 can be held firmly against a user's body after
activation, of the trigger 114. and whilst the contents of the syringe

i s-being dispelled into their body. 5 The housing 112 conprises a second
concave surface 202 | ocated substantially’opposite to the trigger 114.

Thus, the u ' i | . i 112
once the tr gsdr S88 1A ol BEe Ll tnd FAMRKLAL bt SRk AR JBUSINN

t he surface thé trigger hidusitng, thp pees's hend k@rdventgd éomlihdvingtiinthes dopn itlsehousiige s

204 whi ch act .as g&%g§ foi‘ﬁ@% user's hand. It wll of course be understood
that the predémie &S A bEIAUIYUELr | bed above purely by way of
exanpl e and nodifications of detail can be nade wthin the scope of the
invention. 6 CLAIMS 1. An injection device conprising: a housing defining a

first axis, Ehecupfasailarnd wgtienof beesifecenfdle hongmerpppraity the tdgase hid heth
nozzl e, so t&%ﬂ%@ﬁ?@bbﬁ‘%i&%ﬂ&%‘%&&r?ﬁé%f*ﬂhﬁdr etracted position in which
in the

the discharge-nozz i's contalne ousi ng and an ext ended
position in which the discharge nozzle extends fromthe housing through an

exit aperture,; . rive that is act upon and in turn acts n,the syringe;
and a tri ggel Mibphede poof dut saBrerbRYer it Brch dSebdabovaRtHy ve
to be retai n8dway Of example and modifications of detail can be made within the scope of the

invention.



an active position, in which it no | onger causes the drive to be so
retained, thus allowing the contents of the syringe to be discharged

t hrough the di scharge nozzle, wherein the trigger is pivotally nounted and
has a surface shaped such that a user can apply a force in a direction
substantially parallel to the first axis to rotate the trigger fromits
rest position to its active position. 2. The injection device of claiml1,
wherein the surface is a first concave surface. 3. The injection device of
claim1l or claim2, wherein the surface ¢s provided with a plurality of
ridges. 4. dhgapify ection device of anyone of the preceding clainms, wherein
the housing 1s provided wwth a second concave surface substantially
opposite to the trigger so that a user can grip the device and apply a
force to the tri d ave surface in a direction
substantiaIFy pé?g %ﬁgggéfﬁggﬁgggﬁgéxis. 5. The injection device of claim
4, wherein the sebasthgcdafimemgea Singt faaise ands being wilapgell tonreckiva apdyingé hayingfa

ri dges. 6. The inj.ection vice of any o of the ecedi ng.cl ai erein
L oot on of et rBarand i ng Rathes AmaRE Bhvid RRGEORRRuH B Then 1B
trigger inclisdhesemopkidriakdrityinef withihg@e hosingl ikl kb jeehdedrpadionde wifictathe one
of the preceding clainms wherein the housing, conprises an abutnent | ocated

adj acent t h&isqhargggerzle extqds dropnihe hpysippdhrongly ap gEt &g iue; apert ur e.

a drive that is acted upon and in turn acts upon the syringe; and

a trigger rotatable from a rest position, in which it causes the drive to be retained, to
an active position, in which it no longer causes the drive to be so retained, thus allowing
the contents of the syringe to be discharged through the discharge nozzle,

wherein the trigger is pivotally mounted and has a surface shaped such that a user
can apply a force in a direction substantially parallel to the first axis to rotate the trigger

from its rest position to its active position.

2. The injection device of claim 1, wherein the surface is a first concave surface.

3, The injection device of claim 1 or claim 2, wherein the surface is provided with a
plurality of ridges.

4, The injection device of anyone of the preceding claims, wherein the housing is

provided with a second concave surface substantially opposite to the trigger so that a user
can grip the device and apply a force to the trigger and second concave surface in a
direction substantially parallel to the first axis.

5. The injection device of claim 4, wherein the second concave surface is provided
with a plurality of ridges.
6. The injection device of any one of the preceding claims, wherein a section of the

surface of the housing substantially opposite to the trigger includes a plurality of ridges.

7. The injection device of any one of the preceding claims wherein the housing
comprises an abutment located adjacent the trigger between the trigger and the exit
aperture.





