1 SPRI NG POAERED DI SPENSI NG DEVI CE FOR MEDI CAL PURPCSES Thi s
i nvention relates to a di spensing ys a spring to urge a
di spensi ng nenber to disperse, for| E8SnBHEET HASIBEENGE 1i quid, powder, or a
pellet. The spring may, for exanplp, be REP{RCEMRNI calf-spring, such as of
metal, or sed gas spring, “steh—as—of —Tompressed gj .
exanple ofagﬁgﬁBzﬁalspenS|ng device is ajyneedl el ess |nJector(nNeeJ?eless

i njectors of various types are described in, inter alia, International

Pat ent Publ i cations NPRINGWRWRRED BTSHENSING m:aé/@am;cmmow in the name
of the present applicant. The present invention will be described in detai
wth reference to a needleless injector, but it is to be understood that it.

applies to other types ohvemtidi) We@w SP NS phANY Rl RO . which IN a
spring powered needl el ess 12{# etgt or_ of % e,described jin éhe above
EPY Y B

| nt er nat i onal *PHRERE Pu rth@ B PRI | §° XTRESEf or ce

on a di spensi igr example, a dose of liquid, powder, or a pellet. The
spring may, for example, be a mechanical spring, such as of
metal, or a compressed gas spring, such as of compressed

air.

One example of such a dispensing device is a
needleless injector. Needleless injectors of various types
are described in, inter alia, International Patent e
Publications Nos. WO 93/03779 and WO 95/03844, which are in
the name of the present applicant. The present invention
will be described in detail with reference to a needleless
injector, but it is to be understood that it applies to
other types of spring powered dispensing device also.

In a spring powered needleless injector of the type
described in the above International Patent Publications,
the spring continuously exerts a force on a dispensing
member, prior to use, and restraining means are provided
for preventing the dispensing member moving under the force
of the spring. The needleless injector is fired by, in
effect, moving the injector intoc a condition in which the
restraining means no longer have a restraining effect, thus
permitting the dispensing member to move.

There is, however, a potential problem is assembling
such devices, in that if the device is to be easily
operable by the user, it may be easy, or at least possible,
for the device to be accidentally fired during the process
of manufacture. This is not only wasteful, but also poses
a safety hazard to the personnel involved. It is an object
of the present invention to provide means for overcoming
this problem.

According to the present invention there is provided
a device for dispensing a material or article, which
comprises a spring, which provides an energy store, a
dispensing member movable, to effect dispensing, under the
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menber, prior to use, and restraining neans are provided for preventing the
di spensi ng nenber novi ng under the force of the spring. The needl el ess
injector is fired by, in effect, noving the injector into a condition in
whi ch the restraining neans no | onger have a restraining effect, thus
permtting the di spensing nenber to nove. There is, however, a .
potential POWBLER | s assenbling such devices,. in that i|fPGeEBYEWIZe is to
be easily operable by the user, it may be easy, or at |east possible, for

t he device to be acglgentmlgﬁglred during the process of manufacture. This

is not only VEECSr OF, “BE(SRH N pdakehare %ﬂﬁ?ﬂ%@?é?df%€ﬁ¥rR?ﬁi&@ﬁ@nhal
i nvol ved. 1t whsicin igbrestrains heoyrmessnofi thentdispetsipy adntermaaasal or

overcom ng t WebdloBbeition in RS Aol hoaREESEN cddhenkLegaher e 18

provided a device di spensi ng a mat r|a or art rlses a
spring, whi cH“eﬁné\/P8§§aBﬁee}m§rH§P Hs5%e ToF mafféﬁ'én%%gl%éwemﬁspm to

ef fect di spersiidg fimstieposlition to said second position, and a safety

mechanism effective before the device has been completely
assembled to prevent movement of the latch means to the
second portion.

In a preferred embodiment of the invention, described
in more detail below, the safety mechanism is incorporated
into the latch member, which then has a safety position, in \
which it cannot be moved to its second position by the
trigger means, and a non-safety position, in which it can
be so moved.

The invention will now be further described with
reference to the accompanying drawings, in which:

Figure 1 1is a 1longitudinal section through an
embodiment of a needleless injector according to the

invention, and showing the injector prior to use, and with
its latch in its safety position;

Figure 1la shows on a larger scale the latch used in
Figure 1; and

Figurés 2a, 2b and 2c show diagrammatically part of
the embodiment of Figures 1 and 1la, in three successive
stages, namely with the latch in is safety position, with
the latch in its non-safety position prior to firing, and
with the latch in its position during firing.

In the embodiment of Figure 1, the injection force is
provided by a compressed gas spring. This is in the form
of a cylinder 130 which is élosed at its upper end and
which contains gas, typically air, under a pressure which
is typically in the range 5.5 MPa (800 psi) to 20.7 MPa
(3000 psi). The cylinder houses a ram 111. The end of the
ram 111 has a frustoconical portion 131 and a flange 132
between which is situated an O-ring seal 133. Prior to
use, the ram 111 is held in the illustrated position by a
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2 forceé. of the spring, latch neans having a first position in which it
restrai ns novenent of the dispensing nenber and a second position in
which it permts such novenent, trigger means operable by the user for
noving the latch nmeans from said first position to said second positien,
and a saf et yWOSHE@¥ani sm ef fecti ve before the devi ce has bEEHCBEHIPRt el vy
assenbl ed to prevent novenent of the |atck neans to the second portion.
In a preferred enbodi nent of the invention, described in nmore det ai

bel ow, the saf d@fchecihi SRERSIANCAPpG aBEBOVE | AP0 e Falch Hhenb&PeMhi ch
t hen has a saf enyfpeei ¢f Othe igroovehfeiming cacaet sefamyad%.0 The Beoeind

position by tNG oy t1d OGREACRAS o ANMder1O0:RL CLY RASHIIOMal N Wh CGihd t can
be so noved. he 1 nvention w now be further described wt
reference to t ROsAaséoRp&NPMAg Iy KINFE I nthhi dptch is ungbder &0 pave

| ongi t udi nal saelrk@aras| obgbange ienbedirseagadthst rhedlithess wanjleeifora
according to t@ﬁeeve 102.

The lower end of the cylinder 130 has an outwardly
directed flange 130a, which enables the cylinder to be held
by crimping the flange 130a beneath an outwardly directed
flange 140a at the upper end of a coupling 140. The sleeve
102 is formed of an upper sleeve portion 102a within which b
the cylinder is situated, and a lower sleeve portion 102b.
The sleeve portion 102b is connected to the coupling by the
interengaging screw threads 141 formed on the inner and
outer walls of the sleeve portion 102b and coupling 140
respectively.

The injector contains a medicament cartridge 103 which
has a piston 104 slidingly and sealingly located therein,
in contact with medicament 105. As considered from the
upper end of Figure 1, the piston may comprise a
cylindrical portion, a larger diameter cylindrical sealing
portion, and a frusto-conical portion, for example as seen
in Figure 1 of PCT/GB96/00551 referred to below. The
cartridgeé 103 has a diséharge orifice 106. The orifice 106
is sealed by a resilient seal 134 which is held in place by
a seal carrier 135. The seal carrier 135 is connected to
the lower sleeve portion 102b by a frangible joint 136.

As a precaution against accidental firing, a tear-off
band 137 is provided as the lower part of the upper sleeve
portion 102a. The lower edge of the tear-off band 137
bears against a ring 142 which is bonded to the exterior
surface of the coupling 140 or (not shown) formed
integrally therewith. The function of the ring is to
prevent downward movement of the sleeve portion 102a
relative to the coupling 140, for so long as the tear-off
band 137 is present. Accordingly, the ring 142 need not
extend completely around the periphery of the coupling, and



I nvention, .and showing the injector prior to use, and with its latch in
Its safety position; Figure la shows on a |arger scale the latch
used in Figure 1; and Figures 2a, 2b and 2c show di agranmmatical ly
part of the enbodi ment of Figures 1 and la, in three successive st ages,
nanely witl t tch in is safety position, with the latch in its .
non-safetyaﬁﬁgﬁFﬁgn prior to firing, an with the |atcHY9H $W@m%6sitioq
during firing. I'n the enbodi nent of Figure 1, the injection force is
provi ded by S ing. This is in the form _.of a cylinder
130 whi ch is%§@gggéga?gg%%8%%§g{(%%Hoanhgremﬁ?%?f?§ﬁné§$ﬂf s, typically
air, under a pres3branphi’h sPiee t3ad da I6primedt ha thegénsideMPall 880 psi)
to 20.7 MPa the3@Q@epsi loz%rhﬁh&yéimlrslw&s?aﬁéﬁbéiéétﬁﬁgc mﬁn«%% _heh _
ram 111 has frustoconi.ca rtion nd a f]ange ,_between ichis
situated an 3)3r0i'nga§%alr¥%3582c?’rilosr ?f(ljlﬁegse‘,“{"’i‘neg"‘}a PPENGs FEPASE n t he

i | lustrated féspirahedy dlagrammatically by a succession of black

bands), so that the grease is in intimate contact both with
the sleeve 102 and the cylinder 130. It should be noted
that although a defined annular space is convenient from

the point of view of providing a particular location for
the grease, it could be omitted and the grease simply
smeared over all or part of the outside of cylinder 130 Y
and/or inside of sleeve 102. -

When the embodiment of Figure 1 is to be operated, the
user snaps off the seal carrier 135 at the frangible joint
136, which takes the seal 134 with it and exposes the
orifice 106. The user then removes the tear-off band 137,
and grasping the upper part of the sleeve 102 urges the
orifice against the substrate (e.g. the user’s own skin)
which is to be injected. This moves the upper sleeve
portion 102a downwardly, with respect to the lower sleeve
portion 102b. This brings aperture 139 in the wall of the
upper sleeve portion 102a into alignment with the latch
108, which is thus able to move sideways into the aperture
under the influence of the force of the gas within the
cylinder 130 acting on the latch via the cam surface 109
formed in the ram 111. The injector is thus caused to
fire. As a precaution, in case the latch fails to move
under the influence of the cam surface'109, an auxiliary
cam surface 143 is provided on the inside of the sleeve
portion 102a. The resulting recoil is damped by the
damping grease.

By way of example only, the following are typical
measurements for the embodiment of Figure 1:
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3 | atch 108 engaging in a groove in the ram the upper surface of the
groove form ng a cam surface 109. The | atch 108 is shown on a | arger
scale in Figure |a. In the position shown in Figure 1 the latch is
unabl e to Mgyfe, ftwards, because it bears against the ipgeqas of a

sl eeve 102. EW%EThe Iomer end of the cylinder 130 has an od?ﬁg$%ﬁy
directed flange 130a, which enables the cylinder to be held by cri npi ng
the flange 130@;&@@@%&@@%&%&@%@%@&% yiliagae 140a at the upper
end of a coupl pRgs 4D qibetereane s1iddhg s fearvesd of an upper sl eeve
portion 102a wih&ide whiadetert he cylinder is situatedp.asoma | ower sleeve
portion 102b. ArdhecS|sesag ﬁgpekonraﬂﬁts¢qt1nn1wébted to the coupling by the
i nt er engagi ng grease) ARRIeXiratelyr ned on the inner R8P outer walls of

t he sl eeve porY%%ﬂ°%U@b &Tﬁéﬁﬁllng 140  respectivélyg, Kilopoiserpg

i nj ector cont ﬁ%e%F % TP ?%e 103 which 9h48%%- B Ston 104
slidingly and 85 %ﬂ%r i n contac .ggth medi canent 105.
As considered p between ram and piston 4mm

Gas pressure 6.2 MPa

Bore of gas cylinder 5.0 mm

While grease has been discussed as a preferred damping
medium, similar results may be obtained by using air or oil
damping devices -~ wusually a cylinder and piston
combination, i.e. a so-called "“dashpot", wherein a fluid
substance is caused to flow through a restriction, thereby
to resist motion. Other viscous damping devices employ a
vane, or a plurality of vanes, spinning in a damping
medium, for example air, and these may be used if
appropriate to the particular application. The effect and
purpose of the damping grease is discussed in more detail
in our copending International Application No.
PCT/GB96 /00551,

It will be appreciated that it is important that
needleless injectors, or indeed any injectors with power
stored iq them, should not be able to fire prematurely.
once the above described device has been assembled this is
achieved by the presence of the tear band 137, since until
that is removed the device cannot fire. However, there is
a potential problem in assembling the device, in that the
penultimate component to be assembled is the upper sleeve
portion 102a, which carries the tear band 137, (the last
caomponent to be assembled is the cartridge 103) and until
the sleeve portion 102a is in place accidental firing is
possible. ’

Accidental firing during the assembly process is a
real ©possibility. Firstly, immediately prior to
installation of the upper sleeve portion 102a there is a
stage in which the partially assembled device has a period



upper end of Figure 1, the piston may conprise a cylindrical portion, a
| arger dianmeter cylindrical sealing portion, and a frusto-conical
portion, for exanple as seen in Figure 1 of PCT/ GB96/ 00551 referred to
bel ow. The cartridge 103 has a discharge orifice 106. The orifice 106

Is sealed by a resilient seal 134 which is held in place b a seal .
carrier 13%WO%@¥%ecal carrier 135 is comected to the IFRSAEFBIIPWIZ e
portion 102b by a frangible joint 136. As a precaution agai nst

acci dental fidf nguararitdae did chdundfck3 gass peais dedsasohdiby | onerimart of
the upper sl Eta1280) 16h0Be 1888 upble LoUBLe CHOP: Dln {1624 Bhe {aLvPéQd 137

bears agai nst onde e exterlor surface of the
.coupl i ng 140 ‘@rll( |1?6t suhdaryed o?‘?TéWmerPHFeﬁPﬁFﬁ/ 3Ntk vdlrekrion Ixésinmct i on
of the ring ifrdm0 thedrasnblgowaudpalei0Y eNEREROALLEL sheeama@iémoaflom

relative 10 % SRUBLENG e T Bhos0oh oneR hE! SAGAlLy BERM.A! e

present. Accor d ext
peri phery of qqy§yggup§|§§e %gkprldge is installed may be suff1c1ent to

cause accidental firing, despite the presence of the tear
band 137.

To deal with this problem the device has a safety
mechanism. In the illustrated embodiment this is provided
by forming the slot in the ram not only with the cam
surface 109 but also with a locking surface 1109a which 1
extends perpendicular to the axis of the ram and is located
radially inwardly of the cam surface 109. To enable the
combination of cam surface 109 and locking surface 109a to
be used in the intended manner, the upper sleeve portion
102a 1is provided with an opening 144 which extends
therethrough at a location which, prior to the device being
fired, is aligned with the end of the latch 108 remote from
the slot in the ram.

The way in which the safety mechanism operates can be
seen from Figures 2a, 2b and 2c. When the latch and ram
are initially assembled with one another, the latch
occupies the position shown in Figure 2a, which is a safety
position. Here, the ram-engaging latch portion 108a is
acted on by the locking system 10%a. Friction forces
ensure that the latch remains engaged with the locking
surface; typically the ram exerts a force of at least 200N,
so the latch is held in a vice-~like grip.

Once the device has been assembled, preferably
completely, and at least to the extent of the upper sleeve
portion 102a being in place, it is cocked by inserting a
tool through the opening 144 to push the latch in the
direction of the arrow P in Figure 2 into the position
shown in Figure 2b (and in Figure 1). In this position the
ram-engaging latch portion 108a is in contact with the
radially inner end of the cam surface 109. Accordingly,



WD 97/ 7705 _ PCT/ GB97/ 00812

4 coul d be replaced by one or nore separate el enents. An annul ar
space 138 is fornmed in the inside wall of the sl eeve 102, where the

sl eeve is adjacent the cylinder 130, and the space is filled with a
danpi ng grease i ndi cated diagrammaticall'y by a succession of black .
bands), so t T¥¥#&%yrease is in intimte contact both withPCTGRETMBRey e
102 and the cylinder 130. It should be not’ed t hat al t hough a defi ned
annul ar space is con¥gnignt.fron1 the point of view of providing a
particul ar | ocatt§R FBF 2eYhge d%%‘é‘fuqtt%dcéﬁl degershedt dBCwRIdLE hes pldsse
sinply snearedooVvisireal |and phet letchhencoelssite the cpbsidesn 13Pownanigl or
inside of sleevejlfige 2c. When the enbodi nent of Figure 1 is to be
operated, the user snaps off the seal carrier 135 at the frangi ble joint
136, which takes the seal 134 with it and exposes the orifice 106. The
user then renoves the tear-off band 137, and graspi ng the upper part of
the sl eeve 102 urges the orifice against the substrate (e.g. the user's
own skin) which is to be injected. Thi s noves the upper sleeve



portion 102a domnmardl , With respect to t he | ower sl eeve portion 102b.
Th| s bri nH mmuﬂﬁumﬁ'un t he vval | af the _ _upper sleeve portion 102a
into alig i tch 108, vWiS:fSHEET ﬂ-iAGsBEBN b to nove sideways
into the aperture " ufdef the influefce of pgMackprce of the gas within the
cylinder 130 acting on the latch via 09 formed in the,
ram 11 1. WIMAEctor is thus caused to fire. As a premcmtBOMY8IzN case

the latch fails to nove under the infl8ence of the cam surface 109, an
auxiliary cam surface 143 is provided on the inside of the sleeve

portion 102LLAIMES resulting recoil is danped by the danping grease.
By way of exanple only, the follow ng are typical nmeasurenents for the
VWO 97/ 3

gg??gggg?gOBE%Flg%r%e%ice for dispensing a materlal or article, which
comprises a spring, which provides an energy store, a
dispensing member movable, to effect dispensing, under the
force of the spring, latch means having a first position in
which it restrains movement of the dispensing member and a
second position in which it permits such movement, trigger
means operable by the user for moving the latch means from
sald first position to said second position, and a safety
mechanism effective before the device has been completely
assembled to prevent movement of the latch means to said
second position.

2. A device according to claim 1, wherein the safety
mechanism is provided by the latch means having a safety
position in which it cannot be moved to the said second
position by the trigger.

3. A device according to claim 2, wherein the dispensing
member has a pair of latch-engaging surfaces formed
therein, the latch means engaging one of the surfaces when
in its safety position, and the other of its surfaces when
in its said first position.

4. A device according to claim 3, wherein the dispensing
member has a slot extending inte it from an exterior
surface thereof, the slot being defined in part by the said
pair of surfaces.

5. A device according to claim 3 or 4, wherein the said
one surface is substantially perpendicular to the intended
direction of movement of the dispensing member, and the
said other surface is inclined to the said direction of
movement so that the movement of the dispensing member in
the said direction exerts a force on the latch means, when
the latch means is in its said first position, urging it

i
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Di anetri cal cl earance bet ween gas cyl i nder out side dianmeter and sliding

Sleevlm“usMiMﬂmumter gr ease) aaﬁH&ﬁH@eH étEMTTn frea OE?EEﬁ{arerr]

\/ i scosity of grease BERKACH) 0i se Morment um of ram at
| mpact 0. 06kg. m's MESS or sl eeve porti on .

1. 3g Mas VOP7I v 2.5g lgéﬁcﬁgé'ﬁm%ét ween
ram and pi ston 4nmm Gas pressure 9 6.2 MPa

Bore of gas cyI I nde Whi | e grease has been
di scussed as a“P Y%’fcfésrr%tf FaASi ﬁﬁcc’“q“r&ﬁstﬁﬁmé‘l milar results may be obtained

by using air or oil danpi ng devices - usually a cylinder and piston

conmbi nation, ige. & Yevaakl e.slcc'imsﬂyo%"anym{eeldr arhlinkdz tcsldOShaos
to.resist, notian

causedtoflowth uharestrlctl
vi scous danpi ng LeS2EMT - 5"“"@3&}8 te':'lf)‘?r %)él‘sﬁeﬁ’féf’gt’i}e%’?e’flﬁgsl Eﬁﬁ’nm ng
in a danping mewsusukbef opte;zammqalhavmgdanhenerme Beharsdhriough in

appropri ate totﬁ@ergaiBhCleartﬁ&phhﬁéﬁ' %anzhe tﬁ'tef es{aeaeﬁlre @%ﬂ@aengf the
danping grease 1s diScussed.in,nore f et ai our copendi
| nt er nati onal ac?ﬁﬁﬁlﬁﬁﬂﬁ ﬁlt &BSert on of a tool into the 1nter1 r of

the outer casing to move the latch means from its safety

position to its said first position.

7. A device according to any preceding claim, which is in L
the form of a needleless injector.

<3

B. A device according to claim 7, comprising a chamber
containing a liquid to be injected and provided with an
outlet orifice at one end thereof and a piston movable in
the chamber to expel the said ligquid through the outlet
orifice, the dispensing member being spaced from the piston
when the latch means is in its said first position and
striking the piston to effect movement thereof when the
latch means is moved to its said second position.

9. A device according to any preceding claim, wherein the
spring ig a gas spring.

10. A device according to any one of claims 1 to 8,
wherein the spring is a mechanical spring.
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PCT/ GB96/ 00551.- It wll be appreciated that it is inportant that
needl el ess injectors, or indeed any injectors+w th power stored in them
shoul d not be able to fire prematurely. Once the above descri bed device
has been assenbled this is achi eved by the presence of the tear band 137,
since.-until wbhasrAs renoved the device cannot fire. However, there is a
potential problemin assenbling the device, i that the pecwidEomse

conponent to be assenbled is the hﬁ@er sl eeve portion 102a, which carries
(the | ast compon assenbled is the cartridge

the tear band 137,

103) and until e portion 1 ' pl ace accidental firing is
possi bl e. N firing durifig t assenbly process is a rea
possibility. o i medi at el pri to installation of the
upper sl eeve por there is a tagfg) n which the partially
assenbl ed device od N 130 :

11////}}
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quarantine to check for gas | eaks. Secondly, during installation of the
upper sl eeve portion 102a the device w Il be subjected to nunerous forces
and vi bration arising fromthe assenbly equi pnment. Even after
instal | ati onweferzrdphe upper sleeve portion 102a, the assenbly stresses .
arising as the cartridge is installed may be sufficient toPCI{GRIZes12
accidental firing, despite the presence of the tear band 137. To
deal with this problemthe device ﬁgﬁZa safety mechanism In the
illustrated enbodinent this is provided by formng the slot in the ram
not only with the cam surface 109 but also with a | ocking surface 109a
whi ch extends perpendicular to the axis of the ramand is |ocated
radially inwardly of the camsurface 109. To enable the conbi nati on of
cam surface 109 and | ocking jﬁgface 109a to be used in the intended
manner, the u@@@a Zhﬁfve a TyﬂOZa is provided with an opening 144
Eﬁ? hr gugh at ocation which, prior to the device being
h

whi ch ext ends
fired, is align jth the end ¢f the latch 108 renote from the slot in
the ram 3“. l ichh the safety mechani sm operates can be
2 | ]
1 (108] 1092
i \
= 109 3
% e
2 | 70
d-—-. s et ;
4 109 m
103 ‘
FIG.2a. P
rr]

I FIG.2b.
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see 2b and 2c. Wen the latch and ram are initially
ass$ mml ﬂﬁ: lm nother, the latch occupi the position shown in
Fi gure 2a,t i's a safety position. gHer el THige SHEEW #AGaRAENG] | at ch

portion 108a S acted on by the |ocking system 109RepLAcESi ctioh forces

ensure thatiHL i £h remains engaged with the ' typically
the ramexerts a torce of at |east 200N, so the latch is held in a
vice-like grinp. Once the device has been assenbl ed, preferably
conpl etely, and atAAeﬁﬁeéﬁbﬁhﬁolexa eﬁélﬁeeaum&hﬁ' e%ﬁc%w 1AL D

e openi ng 144

being in place,; it ,is cocked I nser a_ tool thrfough t
to push the Iaatéﬁrllﬁgt'hé’hl‘iﬂréﬁ

posi tion SWEMbdﬂlﬁbg&%Ee2bt6aadfeatﬁdm§péﬁémndr1ﬁﬁ&érpﬁﬁétfg&dd“%f
ran}engaglng Iatch Qr §§aels |Qagggtactf¥4é@ tggat adj al Iy, i.nner
of the cam siffa aragPy: g2 P 108 1n which 1t
' restralns movement of the dispensing member and a second
position in which it permits such movement, trigger means
operable by the user for moving the latch means from said
first position to said second position, and a safety
mechanism effective before the device has been completely
assembledlto pre#ent movement of the-latch means to said
second position, wherein the safety mechanism is provided
by a slot extending into the dispensing member from an
exterior surface thereof, the slot being defined in part by
a pair of latch-engaging surfaces, the latch means having
a safety position in which it cannot be moved to the said
second position by the trigger, in which it engages one of
the surfaces, and engaging the other of the surfades when
in its said first position.

2. An injector according to claim 1, wherein the said one
surface is substantially perpendicular to the intended
direction of movement of the dispensing member, and the
said other surface is inclined to the said direction of
movement so that the movement of the dispensing member in
the said direction exerts a force on the latch means, when
the latch means is in its said first position, urging it
towards its said second position.

3. An injector according to claim 1 or 2, having an outer
casing surrounding the dispensing member and latch means,
the outer casing having an aperture therethrough in the
region of the latch means, the aperture providing access to
permit insertion of a tool into the interior of the outer
casing to move the latch means from its safety position to
its said first position.
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7 HM"HH"HGNWS actuated as descri [@DONEET! had BERR!E to f
vitre, ands tal @h soves to the position éh i{hg é ure 4c.
8 CLAIMS 1. An injector for dispensingla |lig PLA hich-donprises a
spring, which,provihgdesngletor according to any preceding claim, which is’

a needleless injector.

5. An injector according to claim 4, comprising a chamber
containing a liguid to be injected and provided with an
outlet orifice at one end thereof and a piston movable in
the chamber to expel the said ligquid through the outlet
orifice, the dispensing member being spaced from the piston
when the latch means is in its said first position and
striking the piston to effect movement thereof when the
latch means is moved to its said second position.

6. A device according to any preceding claim, wherein the, v
spring is a gas spring. i

7. A device according to any one of claims 1 to 5,
wherein the spring is a mechanical spring.

8. A device for dispensing a material or article, which
comprises a spring, which provides an energy store, a
dispensing member movable, to effect dispensing, under the
force of the spring, latch means Having a first position in
which it restrains movement of the dispensing member and a
second position in which it permits such movement, trigger
means opefable by the user for moving the latch means from
caid first position to said second position, and a safety
mechanism effective before the device has been.completely
assembled to prevent movement of the latch means to said
second position. '

9. A device according to claim 8, wherein the safety
mechanism is provided by the latch means having a safety
position in'which it cannot be moved to theé said second
position by the trigger.

10. A device according to claim ¢, wherein the dispensing
member has a pair of 1latch-engaging surfaces formed
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?S?ESVO?t? Hmllﬂ ﬂﬂlmlllﬂﬂl ans having & first position inwien it

restrai ns noverfent of the di spensing nenb Q and a second position in which
it permts such novenent, trigger neans og rable by the user for causing
the | atch neaps nov said first position to sajd seco osi tion,
and a safety ﬂ%%ﬁﬁﬁPSngg g%% "B2PDr FRIRE IV PLE ﬂg é%%eﬁufgﬁﬁgﬁtgpﬁn
assenbled to pmeMEStSﬂﬁeéﬁEPQSDtlohe apd chherabler cofai tls ssepfidcpsswhenn,

wherein the s eig neghank$pLEs 8§9¥i9§d by a slot extending into the
di spensi ng ne ?ron1an exter or surtace thereof, the slot being defined

in part by a palr .of latch- engagi ng surfaces, the latch neans having a
saf ety posmp:n Inavﬁ@@tbéta@@éﬁmn@e;oc%q%% &@ rrwsrtegntéﬁeS&igpéﬁ&?HQ
position by eratlo of the Lrlg%g Eﬂﬂ i't gengages one o0
sur f aces, %’HB%E Hb’% hd ofhet  &xtand f&&?? when 5591 t 8nse¥teriaer
posi tion. 2surfaeoe|tipene@f adoordioty ded e defihedier paptt B¢ €ReAsQNE
surface is 5%2 i@n$fa££¥fggégendlcular to the intended direction of

t

novenent of e di Spensing neiber, and the said other surface is inclined
to the said dlrectlon of anenent so that the novenment of the dispensing

menber in the;$ai oy did@idd YRt dP A% 1 1076 ! it&chwﬁaéain %ﬂsns%*ﬁ&

latch neans is inits said first 05|t|on urging it_towards Its sa

second positiQRe SUBEace s | $HRREINTIRLLY RIXPLRALFAIFF 1torthe Fatendedn
outer casing siFéctieh NGt > inkaNséH g thARNMiE stk 118d ChefibaR$, and the
said other surface is inclined to the said direction of, v
movement so that the movement of the dispensing member in
the said direction exerts a force on the latch means, when
the latch means is in its said first position, urging it

towards its said second position.

13. A device according to any one of claims 9 to 12,
having an outer casing surrounding the dispensing member
"and latch means, the outer casing having an aperture
therethrough in the region of the latch means, the aperture
providing access to'permit insertion of a tool into the
interior of the outer casing to mowve the latch means from
its safet& position to its said first position.

14. A device according to any one of claims 8 to 13, which
is in the form of a needleless injector.

15. A device according to claim 14, comprising a chamber
containing a liquid to be injected and provided with an
outlet orifice at one end thereof and a piston movable in
the chamber to expel the said liquid through the outlet
orifice, the dispensing member being spaced from the piston
when the latch means is in its said first position and
striking the piston to effect movement thereof when the
latch means is moved to its said second position.
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the outer cagi n i Jlm" Frture t herethrough in the region of the latch
nmeans, the aamm] mnﬂ m access to permt insertion of a tool into the
interior of the dutér Basind to nove the “’;\tch nmeans fromits safety
position to its said first position.

9 4. An injector_according to an recedi ng cl gi.m i¢ch is a needlel ess
injector. 516- Af FRYERE o%gc%%rccg’r%q Bﬁ’ taS‘YchFﬁle%,ln@o\#EFilg‘i' n§RgreRRbRe
contai ning a &ppind is begasjeptiédgand provided with an outlet orifice at
one end thereof and a piston novable in the chanber to expel the said
liquid through the outlet orifice, the dispensing nenber being spaced from
t he piston 17. A device according to any one of claims 8 to 15,

wherein the spring is a mechanical spring.



Ghet | - agogora ~<
vihen the latch means is in its said first position and striking thg iééga
to effect. novenent thereof when the latch neans is noved to its sald's d

_posi.tion. 6. A devi ce according tolany preceding claim wherein the
spring is a gas sprin A devi ce according to any one of clains 1

. 7.
to 5, wherein the ¥ aﬁﬁwg*‘@ AESARNS NG DEVERE QR MEDICAL PAIRAGASce for

di spensing a material or article, which conprises a spring, which provides

an energy store, a dispensing nenber novable, to effect dispensing, under

the force of th@hégriimyentitarh rekatehatong aispenspogi deoi G Whieh it

restralns EATA OlsdrihdllPeiydid En8fflodueaiRRd R9siLigarsd, whi ch
nt,

It permts such nove rigger” means operabl & by the user. for cgusing
the | atch ABENEXRFEHSwe 3 répse Pl iiﬁﬁﬁdeQQﬂQﬁFto°§an3§;ﬁﬁ&rpo ®i on,

and a saf egpringhaaysmeetf egthyee PeborL rdendleytat sprihgensuchphstefy
assenbled to grevent novenent of the | atch neans &8 §§c£§eg -09SL&i on.
9. A devPEEdec 55 hgCPBPEREPTR 893RN EPE MY e B5 ey Mechanism s

provi ded bgirhe | atch nmeans having a safety position in which it cannot be

caused to nmove R hg Saidh SeCand QoS tioN BY sBRYSAPN Mvide t{s99er.

needleless injector. Needleless injéctors of various types
are described in, inter alia, International Patent
Publications Nos. WO 93703779 and WO 95/03844, which are in
the name of the present applicant. The present invention
will be described in detail with reference to a needleless
injector, but it is to be understood that it applies to
other types of spring powered dispensing device also.

In a spring powered needleless injector of the type
described in the above International Patent Publications,
the spring continuously exerts a force on a di_spensing
member, prior to use, and restraining means are provided
for preventing the dispensing member moving under the force
of the spring. The needleless injector is fired by, in
effect, moving the injector into a condition in which the
restraining means no longer have a restraining effect, thus
permitting the dispensing member to move.

There is, however, a potential problem is assembling
such devices, in that if the device is to be easily
operable by the user, it may be easy, or at least possible,
for the device to be accidentally fired during the process
of manufacture. This is not only wasteful, but also poses
a safety hazard to the personnel involved. It is an object
of the present invention- to provide means for overcoming
this problem. ' ; '

According to the present invention there is provided
a device for dispensing a material or article, which
q&mprises a spring, which érovides an energy store, a
dispensing member movable, to effect dispensing, under the
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10. A devi ce according_to claim9, wherein the dispensing nenber has a pair
of | atch-engagi ng surfaces forned 10

t herein, engagi ng one of the surfaces when in its safety
posi ti onmnm"mmmulmﬁﬂw its surfaces when in its said first position.
11. A devi*cefackor'lirfg t'o cl ai m 10, wherein the dispensing nmenber has a
slot extending into it froman exterior surface thereof, the slot being

defined in part by the said pair of surfaces. 12. A device accordi ng to
claim 10 or 11, wherein the said 8

CLAIMS:

1. An injector for dispensing a liquid, which comprises a spring, which provides an

energy store, a dispensing member movable, to effect dispensing, under the force of the
spring, latch means having a first position in which it restrains movement of the
dispensing member and a second position in which it permits such movement, trigger
means operable by the user for causing the latch means to move from said first position
fo said second position, and a safety mechanism effective before the device has been
completely assembled to prevent movement of the latch means to said second position,
wherein the safety mechanism is provided by a slot extending into the dispensing
member from an exterior surface thereof, the slot being defined in part by a pair of latch-
engaging surfaces, the latch means having a safety position in which it cannot be caused
to move to the said second position by operation of the trigger, in which it engages one
of the surfaces, and engaging the other of the surfaces when in its said first position.

2. An injector according to claim 1, wherein the said one
surface 1is substantially perpendicular to the intended
direction of movement of the dispensing member, and the
said other surface is inclined to the said direction of
novement so that the movement of the dispensing memker in
the said direction exerts_a force on the latch means, when
the latch means is in its sajid first position, urging it
towards its said second position.

3. An injector according to claim 1 or 2, having an outer
casing surrounding the dispensing member and latch means,
the outer casing having an aperture therethrough in the
region of the latch means, the aperture providing access to
permit insertion of a tool into the interior of the outer
-casing to move the latch means from its safety position to
its said first position.
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ohe surfa ] Lally perpendicular to the intended direction of
novenent a@"!ﬂﬂ@ﬂiﬂaﬂ!uﬂ menber, and the said other surface is inclined
to the sai c yrovenent so that the novenent of the di spensing
menber in the said direction exerts a force on the |atch nmeans, when the

| atch means is inits said first position, urging it towards its said
second position. 13. A device accorgding to any one of clains 9 to 12,
havi ng an outer casing surroundi ng the di spensing nenber and | atch neans,

t he out ef- cashngihjechgrancapating e:d haietgracgding ¢hainegieicrfid he | atch
means, t&engegigyggsp&géggggg.access to permt insertion of a tool into the
interior of the outer casing to nove the latch neans fromits safety

position to its said first position. 14. A device according to any one of
claims 8&to0 18n 1hjebtbs AdcdREiALHB Ql@iﬂeﬁ,dl@élﬁ’ﬁﬁiéﬂhécﬁoéham?éé' . 'g‘ ‘
I gui 0

devi ce ' to claiml4, copprisipg a chanber containing a (
be inj e(a:!t?(?a‘gJég%ﬁgBFoﬁ dgwq h®8n Gut’r%lg‘iﬂ:?éi @hd,; PERKLERE MHdbedAnand a
pi ston rmdbbet pmifice at one end thereof and a piston movable in
the chamber to expel the said liquid through the outlet
orifice, the dispensing member being spaced from the piston
when the latch means is in its said first position and
striking the piston to effect movement thereof when the
latch means is moved to its said second position.

6. A device according to any preceding claim, wherein the
spring is a gas spring.

7. & device according to any one of claims 1 to 5,
wherein the spring is a mechanical spring.

8. A device for dispensing a material or article, which comprises a spring, which
provides an energy store, a dispensing member movable, to effect dispensing, under the
force of the spring, latch means having a first position in which it restrains movement of
the dispensing member and a second position in which it permits such movement, trigger
means operable by the user for causing the latch means to move from said first position
to said second position, and a safety mechanism effective before the device has been
completely assembled to prevent movement of the latch means to said second position.

9. A device according to claim 8, wherein the safety mechanism is provided by the
latch means having a safety position in which it cannot be caused o move to the said
second position by operation of the trigger.

10. A device according to claim 9, wherein the dispensing
member has a pair of latch-engaging surfaces formed




the"chanber' to 'expel the said liquid through the outlet orifice, t %OS'OHQ L

di spensi ng nenber bei ng spaced fromthe piston when the |atch meandORs CORY
its said first position and striking the piston to effect m)vethereof
when the latch neans is noved to its said second position. ~ial

devi ce accordi ngP@TRny precewr NTHLIZCTVAL PROBSREY QRGAMEATIONT | ng i SNGLNRTAS i
J P Y m'“‘t"’md“c');g'lclaims 8 to 15, wherein the
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(57) Abstract

A dispensing device, such as a needleless injector, comprises a spring, which provides
an cuergy store, and a dispensing member movable, to cffect dispensing, under the force
of the spring. A latch has a first position in which it restrains movement of the dispensing
member and a second position in which it permits such movement. A trigger is operable »
by the user for moving the latch from the first position to the second position, A safety
mechanism, preferably is the form of an appropriately shaped slot in the dispensing member,
is effective before the device has been completely assembled to prevent movement of the

latch to the second position.
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