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The present invention relates to an injection device of the type that
receives a syringe, extends it, discharges its contents and then retracts
it automatically. BACKGROUND OF THE | NVENTI ON Previousl¥ known i njection

devi ces V¥ 206/} in WD 95/35126 and EP-A-O 516 473 aRHT/CB2MEOY2np) oy a
drive spring and a trigger that, when activated, causes the drive spring to
act on the syringe when a rel easabl e Igcking mechani smis al so engaged.
Generally, the trigger is rotatable abdut an axis so that when it is

depressed at a first end, a SeﬁﬂlﬁtE'PMN(]me@E”m mal |y engages the drive
spring) is also rotated, thereby releasing the drive spring, extending the

syringe and discharging its contents. The trigger conprises a protrusion
which is engageable with a cut-out. on the rel easabl e | ocki ng mechani sm when
t he rel easabl e | ocki ng nmechanismis engaged, thereby allowing the trigger to
be activated. Wen the rel easable | ocking nechanismis not engaged, the
protrusion abuts a portion of the rel easable |ocking nmechani smpreventing
rot ati on PIELDOF THRENVENTION ease of the drive spring. This way,
accidental activation of the trigger can be prevented. A problemw th an
injection device of this type is that the protrusion on the trigger flexes

when a f Of’fr\eggi&?etﬁﬂszénﬁgn tra el %o bh 18 &911&%&“ fife! 138% A0k GedeBRK 1N ghani sm

i's not engag trong orce appl to the tri r can cause “endugh fl ex
in the prettenﬂsﬁtomsthmgeshﬁs&oﬁaﬂsaﬁdtheheetmtmtamtommticzaﬂy. engage the cut-out on
the rel easabl e | ocki ng nechanism thereby allowing the trigger to be
activated even when the rel easabl e | ocki ng nechani sm has not been engaged.
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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, canses the drive spring to

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

Generally, the trigger is rotatable about an axis so that when it is depressed at a first end, a
second end (which normally engages the drive spring) is also rotated, thereby releasing the
drive spring, extending the syringe and discharging its contents. The trigger comprises a
protrusion which is engageable with a cut-out on the releasable locking mechanism when
the releasable locking mechanism is engaged, thereby allowing the trigger to be activated.
When the releasable locking mechanism is not engaged, the protrusion abuts a portion of
the releasable locking mechanism preventing rotation of the trigger and release of the drive

spring. This way, accidental activation of the trigger can be prevented.

A problem with an injection device of this type is that the protrusion on the trigger flexes
when a force is applied to the ﬁ'igger and the releasable locking mechanism is not engaged.
A strong force applied to the ttiggér can cause enough flex in the protrusion that the end of
the protrusion can engage the cut-out on the releasable locking mechanism, thereby
allowing the trigger to be activated even when the releasable locking mechanism has not

been engaged.



- SUVMARY OF THE | NVENTI ON The injection device of the present invention is
designed to deal with this and other problens. In view of the foregoing and
in accordance with a first aspect of the invention, there is provided an

i njecti oa,o%wlﬁgwgorrpri sing: a housing defining a firsc@hiodhHoRdaprted to
receive a syringe having a discharge nozzle so that the syringe 1s novable
between a retracted position in which the discharge nozzle is contained

wi t hin the housing and an extended posétion in which the discharge nozzle
extends fromthe housing through an exi't aperture; a drive that is acted
upon and SUMMARYOF THIPPNVENTION | nge; a trigger novable froma rest
position, in which it causes the drive to be retained, to an active
position, in which it no | onger causes the drive to be so retained, thus

| 1 ow th t ent th ' | d..th t he disch
ozl e e e ER it o e it Ryl B W Uennll RRE PR M LR e DTt on 1 h
whi ch theréuléger is prevented fromnoving into its active position to a

second position in which the trigger can be noved into its active position,
wherein the trigger includes a first portion having a cut-out therein, the

first pontion t endi froma fi f [ ] [ t.] on
subst ant ilglvfei)” Bg)ﬁ}ﬁ ﬁ»gefg%gl& {n%emf 1 él{d i s?h gaﬁr{%p?sﬁé&rogﬁgéag\%fgogo%%%ﬁ%

mechani s Préiddduaiasijesticl dévideTomiprisingng a second axis for communicating with
the first portion of the trigger when the releasable |ocking mechanism is
inits first pdwusingdeBring rdisicarimins adgpied do Fcetve aroringe hours adissharge

r el easabl ' Hant |.S.1d 1l dat ] force
o appi i AESY R GEARPLAHbl I Both 2 5ARBIARRSHb B whlch the fofite?

posi ti on okzle is engaged withirhthefiotsihg pad tah exteplied pesitior gyehichndtle idivehaget r usi on
both flex in such a way that the grotrusion Is forced away fromthe

: Y ; >
cut - out, nogale exdsdion His hoysipg dhrppghy: t apeE¥8ent al activation of the
trigger. a drive that is acted upon and in turn acts upon the syringe;

a trigger movable 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; and

a releasable locking mechanism movable from a first position in which the trigger
is prevented from moving into its active position to a second position in which the trigger
can be moved into its active position,

wherein the trigger includes a first portion having a cut-out therein, the first portion
extending from a first end of the trigger in a direction substantially parallel to the first axis;
and the releasable locking mechanism includes a protrusion along a second axis for
communicating with the first portion of the trigger when the releasable locking mechanism
is in its first position and for communicating with the cut-out when the releasable locking

mechanism is in its second position.

Thus, when a force is applied to the trigger when the locking mechanism is in its first
position (i.e. engaged), the first portion of the trigger and the protrusion both flex in such a
way that the protrusion is forced away from the cut-out, thereby decreasing the risk of

accidental activation of the trigger.

In one embodiment of the invention, the protrusion comprises a first ridge adapted to
communicate with an edge of the cut-out when the releasable locking mechanism is in its

second position and the trigger is in its active position, thereby preventing movement of



1n one enbodi nent of the invention, the protrusion conprises a first ridge
adapted to communicate with an edge of the cut-out when the rel easabl e

| ocking mechanismis in its second position and the trigger is inits
active pGgshbi ereby preventing novenent of WD 200

PCT/ 682082?3%6136{3692%3 the trigger fromits active posi t?/gi\. 08(?’% Ogmrz%st
position. In addition, the trigger may further include a second portion

whi ch extends into the cut-out fromt first portion of the trigger and
which is arranged to communicate with the ridge when the rel easable |ocking

mechani smmesmggeé: @ﬁgﬁ@ﬁgpggﬁj)ﬁ {0 reftGobilient rigger is inits active

position. Acc y, the“trigger can"be maintained in a rotated position
foll owing activation, thereby serving to indicate that the injection device

has been uysed. .Preferably, the rel easable | ockin hani sm. conpri ses
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positioned on the Irst portion such that the protrusion is |ocated between
t he cut - owthemrist teheasabbe tovlting deghanigicin in il secdnggensitiop dnd the érigassis ipdts ti on
such that the second ridge communicates with the protrusion if an attenpt

i s made tBCWP@S‘EIHE' trigger fromits rest position. The second ridge
prevents the first portion of the trigger and the protrusion flexing in such

a way that the end of the protrusion extends beyond the end of the first
porti on whdiccerdingtyyl the teggertcanrbe maintainefyér abeotatel abdidon dollaywing ectiTHien,

protrusio conprise,a sl.opgd.surface which is angled with respect to the
second a%@t%%@%ﬁgﬁ?h?g eH%}FCtl%e(fee&CSh’f’%g?eBﬁs%cﬂters t he cut-out

snoot hly when the | ocking nechanismis disengaged. Preferably, the first

axi s and second axis are per%endi cular to each other which ensures that the

prot r usi oRredergbly; therelpasabledor: efbenive conpaisesdriging meansrsgnged thbiastie

protrusio %ro%r%m Esagainst the second portion.

Advantageously, the first portion of the trigger comprises a second ridge positioned on the
first portion such that the protrusion is located between the cut-out and the second ridge
when the trigger is in its rest position such that the second ridge communicates with the

protrusion if an attempt is made to move the trigger from its rest position.

The second ridge prevents the first portion of the trigger and the protrusion flexing in such
a way that the end of the protrusion extends beyond the end of the first portion which
would result in the trigger being able to rotate.

The protrusion may comprise a sloped surface which is angled with respect to the second
axis, thereby ensuring that the protrusion enters the cut-out smoothly when the locking

mechanism is disengaged.

Preferably, the first axis and second axis are perpendicular to each other which ensures that
the protrusion and first portion are optimally arranged to ensure that the protrusion enters
the cut-out when the locking mechanism is disengaged, but also means that the protrusion
and first portion will flex in such a way to avoid accidental activation of the trigger when

the release mechanism is engaged.



"the cut-out when the | ocking nmechanismis di sengaged, but al so neans that
the protrusion and first portion wll flex in such a way to avoid
accidental activation of the trigger when the rel ease nmechanismis engaged.
WO 2006/86683 05ed/ G112006/ 001029 4 BRI EF DESCRI PTI O cggshobs/doityl NGS The

i nvention w 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
injection device according to the presgnt invention; Figure 2 shows a side
view of the injection device of figure 1 with an upper section of its

housi ng BRIEIDESCRIPTION GF IIHBEPRAWINGS/i ew of the injection device of
figure 2 with further conponents not shown; Figure 4 shows a top plan view
of the injection device of figure 2; Figure 5 shows a perspective view of a

trigger ﬁlﬁr!eﬁt?o?]a : k n Sabodi o of the
pr esent ?ﬁ%’en I on; g&r}g {’—'&g]u!r)é(;q1 S O\%bgn”ev tcdg{r)%%rﬁ@e per rs1r|ogct| ve wrﬂtew of the
trigger aiccompingmgabdveings)tkwhigh: mechani sm of Figure 5. DETAI LED DESCRI PTI ON

OF THE DRAWNGS Figures 1 to 4 show an injection device 11.0 according to a
first enbodi nent of the present invention. The injection device 110 has an

injecti : 122
contai ned PRethaPhoug: ARoEF v WP RGN gl o, SRR 07 1 °

114 and anV@he@sabl e | ocki ng mechani sm 116. The trigger 114 has a first end
114a and a second end 114b. The trigger 114 is rotatable about a pivot 115
froma rest position (as

Figure 2 shows a side view of the injection device of figure 1 with an upper section of its

housing not shown;

Figure 3 shows a side view of the injection device of figure 2 with further components not

shown;
Figure 4 shows a top plan view of the injection device of figure 2;

Figure 5 shows a perspective view of a trigger and releasable locking mechanism

according to an embodiment of the present invention; and

Figure 6 shows an altemative perspective view of the trigger and releasable locking

mechanism of Figure 5.

DETAILED DESCRIPTION OF THE DRAWINGS

Figures 1 to 4 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 122 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 (as
shown in Figure 2) to an active position. The second end 114b of the trigger 114 connects



.shown in Figure 2) to an active position. The second end 114b of the trigger
114 connects WO 2006/ 106293 PCT/ GB2006/ 001029 5 with a drive coupling 121
which is acted upon by a drive spring 120. The drive coupling 121 is in
comuni cation with the syringe 122. Rotation of the trigger 114 about the

pi vot 1390 20P6/A0639% ection R (i.e. downwards into the nggﬂﬁﬂmfﬂﬁn%t its
first end 114a) causes the second end 114b of the trigger 114 to disengage
fromthe drive coupling 121, thereby letting the drive spring 120 drive the
syringe 122 (via the drive coupling 121) along the |ongitudinal axis 101 and
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first po$21isaf corhfndmichiivh widethe yengk1®2i n the housing 112. The | ocking

mechani sm 116 is deactivated by novenent of the sliding sleeve 126 al ong the
| ongi tudi nal axis 101 into the housing 112 into a second position. A first

end 126a : | i L& . I agadk ns -, 0 which
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mechani shvdsify a1zl afllits Okinend 1l ) tdabgg ethe Iskéoridoendtl ddite off thélitigekiag & from
its rest position to its active position. As can be seen from Figures 5 and

6, the tfisgrgage fom ithe drivw Feimdingt12]; therehyslettinggthe 1drivevspringal 20 dyieq thsor t i on
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| ongi t udiapertureXiSsin¥lhousihigg 12.el easabl e | ocki ng mechani sm 116 incl udes a
protrusion 154 which projects in a direction along a perpendicular axis 181
which is perpendicular to the longitudinal axis 101. The cut-out 152 is

di mensi o | -Of [usk e Qfkdnn9
mechani s?nﬁgi%&lséﬁlggdc}éﬁgﬁﬁpg{l%égﬁsﬁgn&ﬁg%m\é%g%ﬁgl %]?h?ﬁ%&%?% rusion 154
abut s anprotdes, wheh &c e fitdposifion, feorf thesdpepord 118nn Ihdhoushey Hi2y The dwdintgi ng

rotati Onn%::hénri]s%ltlrl%g?se rde&c]ﬁ%éted by movement of the sliding sleeve 126 along the

longitudinal axis 101 into the housing 112 into a second position.

A first end 126a of the sliding s]eéve 126 can be placed against a body into which drug is
being delivered, thereby deactivating the releasable locking mechanism 116 and allowing

the trigger 114 to rotate in direction R from its rest position to its active position.

As can be seen from Figures 5 and 6, the trigger 114 is provided at its first end 114a with a
first portion 150 having a cut-out 152. The first portion 150 extends from the first end
114a of the trigger 114a in a direction substantially parallel to the longitudinal axis 101.

The releasable locking mechanism 116 includes a protrusion 154 which projects in a
direction along a perpendicular axis 181 which is perpendicular to the longitudinal axis
101. The cut-out 152 is dimensioned to receive the protrusion 154.

When the releasable locking mechanism 116 is in its first position, an end 154a of the
protrusion 154 abuts an under-surface 156 of the first portion 150, thereby preventing
rotation of the trigger 114.

When the releasable locking mechanism 116 is in its second position (not shown)
following movement of the sliding sleeve 126 into the housing 112, the cut-out 152 is

positioned above the end of the protrusion 154 allowing it to pass over the protrusion 154



~When the rel easabl e | ocking nechanism 116 is in its second position (not
shown) follow ng novenent of the sliding sleeve 126 into the housing 112,
the cut-out 152 is positioned above the end of the protrusion 154 all ow ng
it to p%@z&}ﬁﬂﬁ&we protrusion 154 WO 2006/ 106293 PCThcBg36dsie#2¥9 6 when
a downwardsS torce is applied the trigger 112. Hence, the trigger 112 is no

| onger prevented fromrotating and di sengages itself fromthe drive
coupling 121, thereby extending the syringe 122. The protrusion 154
conprises a first ridge 160. The trigger 114 includes a second portion 162
whi ch extwhetla downwakdsefoeaetis appliclithe tuigper 1h2. Hheate, the trigger 1EDisado Yohgert ri gger
114 and which_is arranged to_communi cate wth the second partiqgn 162

fol | owi n§T§veRisd i IBem gotating and, ﬂ’@a&agfflﬂsﬁig fromy, dthe ﬁ@%i%ﬂ% dgé WEebYs | ocked
over the -] 62, thereby preventing novenent of the trigger 114
fromi tse%ﬁ%gﬂ%g&gﬁﬁhr%&back toits rest position. The | ocking nmechani sm
116 includes biasing neans, in the formof resilient arns 171, which act

agai nst the internal surface of the housi 112 to.bias, the | ogkin

mechani s RS Piofrusion léflicamaasessmeér%mfgféq%n The gfigise AT 6 icliles arecpd potiiom 115
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trigger Which is artapgaictbi cosmpnscate with tidsechbnd portiparlitR dnlldwihgabtatiee of thegger
conprises.a s nd ridge 164 .qn .under-surface 156, of,  the firs ortion
150" whi GREST 011 e BieLBR R 1RG it ke oves Becaronh Bogin 1P el ot
portion },g&renfﬁgengomeafgg%@ﬁm&hastabﬁveq;o@ﬁfoﬂ%ha&oﬁ%%saﬁmr ce is

appl i ed the “trigger 114 1n a direction R'and the rel ease nechanismis in
its first (i.e. engaged) position. This prevents the protrusion 154 from
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“firing" the injection device 110.
116 and shding sleeve 126 in a direction out of aperture 118. This way, following

activation of the trigger 112, the first ridge 160 is locked over the second portion 162 of |
the trigger 112, thereby holding the trigger 112 in its active position. |

The first portion 150 of the trigger comprises a second ridge 164 on the under-surface 156
of the first portion 150 which is positioned between the cut-out 152 and the end of the first
portion 150. The second ridge 164 abuts the protrusion 154 when force is applied to the
trigger 114 in a direction R and the release mechanism is in its first (i.e. engaged) position.
This prevents the protrusion 154 from moving into a position in which its end 154a moves
over the end of the first portion 150 which would allow the trigger 114 to rotate whilst the
releasable locking mechanism 116 was still engaged, thereby accidentally “firing" the

injection device 110.

The protrusion 154 has a sloped surface 166 which is angled with respect to the second
axis 181 which allows the second portion 162 of the trigger 114 to pass over the protrusion
154 more effectively when the trigger 114 is rotated and the releasable locking mechanism
116 is disengaged.

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.



The protrusion 154 has a sloped surface 166 which is angled wth respect to
the second axis 181 which allows the second portion 162 of the trigger 114
to pass over the protrusion 154 nore effectively when the trigger 114 is
rotated and the rel easabl e | ocking nechanism 116 is disengaged. It wll of
course be understood that the present invention has been described above
purely by way of exanple and nodifications of detail can be made within the
scope of the invention. 7 CLAIMS 17 An |nject|on devi ce conprrsrng a
housing defining a first axis and adapted to receive a syringe having a
dischargelﬁgﬁﬁéle so that the syringe is novable between a retracted
position(r ch the discharge nozzle is contained within the housing and
an extended position in which the discharge nozzle extends fromthe housing
t hrough an exit aperture a drive that is acted upon and in turn acts upon

t he syrirge; émﬂmﬁgg@reﬁﬁﬁﬁﬁmén$@%n1a rest position, in which it causes the
drive to be r i BQfS. causes
the drive to gteh%{é%ﬁgg%ﬁe{]?%ged%ﬁ%lg\ég? F@a\?%\)/:(etd t{‘)-”?%Ceie\;aco g%?tgatvgg"go% lrirlg syr¢| nge to
be di schaogsesd throthghsytinge idinsohble detweon zlraracaﬂddaoaltlpehrea/bmbltbe fisdhigeg
nechanisnrnqvable fr
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trigger RaieblediReh ihBhoudidSthastich veefiogiettien, Wherein the trigger includes

a first portion having a cut-out therein, the first portion extending from
a first end oﬂdﬂﬁéﬂﬁrﬁgﬁ@ﬁupﬁl%ﬁdpﬁﬁ%ﬁ¢6HW§UB%BQW€FaIIy parallel to the

first axis angdthmotaliensall e« akbng, %ﬁﬁ%aﬁrpsmcdrméb@re%gws' on

al ong a secon comuni atlng the first portion the trigger
when theemekéasphh@nlunWhmglmmnhagnsamwsﬁwuhneﬂsbéﬁwsﬁmeEMMwamowna for
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a releasable locking mechanism movable from a first position in which the trigger
is prevented from moving into its active position to a second position in which the trigger
can be moved into its active position,

wherein the trigger includes a first portion having a cut-out therein, the first portion
extending from a first end of the trigger in a direction substantially parallel to the first axis;
and the releasable locking mechanism includes a protrusion along a second axis for
communicating with the first portion of the trigger when the releasable locking mechanism
is in its first position and for communicating with the cut-out when the releasable locking

mechanism is in its second position.

2. The injection device of claim 1 wherein the protrusion comprises a ridge adapted to
communicate with an edge of the cut-out when the releasable locking mechanism is in its
second position and the trigger is in its active position, thereby preventing movement of

the trigger from its active position to its rest position.

3. The injection device of claim 2 wherein the trigger further includes a second
portion which extends into the cut-out from the first portion of the trigger and which is
arranged to communicate with the ridge when the releasable locking mechanism is in its

second position and the trigger is in its active position.

4, The injection device of claim 3, wherein the releasable locking mechanism

comprises biasing means arranged to biase the protrusion against the second portion.



mechanismis in its second position. 2. The injection device of claiml
wherein the protrusion conprises a ridge adapted to comrunicate with an
edge of the cut-out when the rel easable | ocking nmechanismis inits second
position and the trigger is in its active position, thereby preventing
novenent of the trigger fromits active position to its rest position. 3.
The injection device of claim2 wherein the trigger further includes a
second portion which extends into th® cut-out fromthe first portion of the
trigger and which is arranged to conmunicate with the ridge when the

rel easabl e | ocking mechanismis in its second position and the trigger is
inits active position. 4. The injection device of claim3, wherein the

rel easabl 6 | ock)d1gjdBENANI&Bf 6P BR b1SBS @b&ﬁ’dg;_@aiﬁi%%ﬂx%re% mRIeadoftRnkiase the
protrusion agai nst” the second portion. B 5. The injection device of any one
of the prdeedigey wmrises wirdeeipasitionedfdy B fggrpariden sich thifethe Prggeiondenpri ses

a ridge positi t first i S . 1k HS] i | ocat ed
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such t hat thetriige cotig@enicaeiwith ciat @strwdidmi f bh ettty msdoto mdveahe aigganipdmi s nmade
to nove the trigger from its rest position. 6. The injection device of any
one of th33B¥E%ggWHg clains, wherein the protrusion conprises a sloped
surface which is angled with respect to the second axis. 7. The injection
device of any one of the preceding clains, wherein the first axis and

second axPs ar ehpuigsaanidevicar! aoy eae hf rehHweced®g dwimp.nivhareinghe gejusien

subst ant i aérgﬁﬁasr%g %M'slﬁgegd APELOL B R H LA 0o S T ERGT ok R @nd as  shown in

the attach@

7. The injection device of any one of the preceding claims, wherein the first axis and

second axis are perpendicular to each other.

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

shown in the attached drawings.






