NEEDLE- FREE | NJECTOR FI ELD OF THE | NVENTI ON The
present invention pertains to the field of needle-free
w0 pjoeossaee. BACKGROUND | nj ecti ons of nedi cameneGI/@nz005/001824
typically carried out using needl e-containing
injectors. There are a variety of problens associ ated
W th needl e-containing i jeetors including

crosscont ani nat i NREPLBYREEINJEETORI ng an inj ecti on,
the pain associdated wth such 1 njections and the

potential for thgppipdepkaNieRizonnd dis! odge.
Wi thin a subjec reakage of a

edl e thin hj ect be n imental to
& ﬁ%PWé%I}%ﬂV%t}an RE‘%P Oﬁae ﬁ?ld (ﬁé’e&h Bj ec?njgﬁé{s can al so
have significant econom c inpact. |ncreasingly,
efforts have been di BACTKGROUNEvel opi ng needl e-free
injectors, in attenpt to avoid problens associated

%E&uﬁ&? ¢ hﬁdﬁ%ﬁkﬁﬂs %é"@picﬁll? c41Pk8 ol lustnl fidle-¢tBkaining injectors.

pically, such needl é-free injectors are powered g
There awaem@yrm]pr@dsms aqrspmtedorvltloncmdlwquréalglagﬂméﬁem inglyging,cross-

d th
contamg*aﬁgﬂ o\é§ ?ﬁyecg\ui?g%)éﬁ%g %ﬁkb%ﬁlgﬁ%g gt!agg t“zillﬁlg%hhé ﬁﬂ?&fons and
the potbfifal 8 fhe Rsedich 16 BedRe afidi dxkrdgewithinda Bﬂtjear’rmmgair@edt@i The

use within an enclosure such as an office, |ab
breakageaofin medtermthm lasubjieet Qaa@ealog pnly aletrivaenial do therhea ﬁfb a’%‘f %Bbemg
of e r. lies.
of the SRBH’F{]% @Sﬁﬁv&/’ig %calrlw 81qgﬁqfcre ‘dl&ﬁj ectors are

typically conplicated in design, which in turn results

|Iﬁbrb£§iﬂ%§l,s effo® Havefbeamndifeatadutee deTtieping resedicrseea mjectors in
need erefore, for %ng ved eedl e-free.. %ect or ¢ use.
attempiT T sl P BEHE ASHICEHHLITIEN ReeLprouRmAg FFcipRotn cliren
é?&{m IANexRehalexss Gupplytddeto provide
Typ1caﬁg,p$ﬁ§§}]e?5 er@% ﬁ%f:&ggég %ﬁ{é rel Zvance toe%éﬁe i|?)i?qgsent P
sufficidnt\eaatoyan.driVe thel ﬂrqmsh throvigh the eldn s aftiel 1pquiraresnd of anfxfernal gas
shoul d be constru t hat any of the C
supply iR e FRBFAIBBALE T S St it b SPREEE AR pot apenable for
use wikiiy &1 biflosurt MMARYs G oFfile, |1&B€E&f51’}0\baﬁﬁl o@kthedikeof Ittdad also be
present invention is to provide a needle-fre
mconvempmr;tq storalefithase types of external power supplies. Addl‘uonally, previous

needle-free injectors are typically complicated in design, which in turn results in increased

cost of manufacture.
There remains a need, therefore, for improved needle-free injectors.

This background information is provided for the purpose of making known
information believed by the applicant to be of possible relevance to the present invention.
No admission is necessarily intended, nor should be construed, that any of the preceding

information constitutes prior art against the present invention.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a needle-free injection device. In

accordance with one aspect of the present invention there is provided a needle-free injection
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accordance wi th one aspect of the present invention
there is provided a needle-free injectiondevice for
waledoowssseerg a nedi cament under pressure from aPdDEARYS/001824
reservoir through an outlet orifice for adm nistration
to an animal and/or human, of the type conprising a
plunger slidably received ip _said dosing reservoir and
movable in a forward direction for expelling said
devicodoli dediveritg 4 hteditgmesairdenpiesivee froinedosii RY&WSH through an outlet
.. conprising an actuating device 5 disposed on said,
orifich J@H RdmIHFEAIOR; il SR ANEST humag. QE thetynsgcarerrising a plunger
AR 0 e Yo MR S0P i i et
-said betivementathrorghasdd poHice] dre angosemenrcvatmispRs hi iadtuatiflg device
. charge [.n_the chanber for yrging the piston and
dlSPO?@O%_é@% REPAJe-£15C AECH Gt Jaic %ﬁ@agﬁuaﬁﬁlg defe CYIBPTiS{Rgi s tight
chamb&i€ pRtci £1d B hsicith1 FSEEHH) %9l BSthelBEMIASaddNAE A le between 2
into the rearward position; and a trigger for
forwaré pesitiai hyd p etcaivaidpgpsitios; 0 gps shape imdheabsmbin fpr urgingthe piston
rear war, osi tion, whereby actiyating the trigger
and 8 At B BieeBRend oG 28k T yh s 0% bblo i g assemby
againSDHhe Fag thiye M6 t8AFeablA GRsition! ARI & AiYRE dorPREaLALH ré&tSining the
. as to inpact the plunger, directly or indirectly,” wth
pistory apg raseenahly fip dhe mearwerdc pesdieon. hehesehin gesivatiog ribe drigger tdaases the

. I [ t xpel the nmedicanent throu i
o G R 17 B B SR 59 BR e PR o Forvard
positioh 88 eRtto iimpad tthe plunger, dire@Undeingiielyyfwith 4 facoksfierndto cause
said piston and rod _ assenbly defines an outer edge.

the plupgar t &uovp i istfartardidirpctiond ienpd theomedigiment dhropghs sgidoutlet.
gas tight chamber such that the piston defines an
exXh &RebrAhRAkith e %ﬂﬂ)oéﬁnﬁa‘?ﬁrgf ?l?esbl%gerﬁ Qﬁéénﬁﬁn Ye SRbfInference of
gas tight chanmber. I n accordance w th anot her

the pmtrinoafi saghpistoh andeopresenly defirestanamtdrhedge et lieinf comeact with the

.. .device c ri ses, ap-.coupl.i onnecting the rod of )
mteﬂ%gﬂﬁﬁcg £0 Hggrﬁfs ﬂ&g'j g%f@%‘msgd} e P1gOB |daﬁ@fér an Gehsiportion
and a%Bhfr&Bn HOHRIN FQaidSzas APAd BefBEr. t 0 Maintain a

gap- di st ance between sard rod and said plunger when

said piston and rod assenbly is in said rearward
pdBiacredanger withr aeher tambogdimpent o pthe rigessohprviesden ghe needle-free

doreH B, 9 GTRESLS AL MBI L 05, BAEESLALER o e

plunget, twhdréie splduggecoupling ac cafianeEtonnhintAn Speeidistence between said
enbodj nent of the present invention the device ,5 .
rod angd Saiy @EIngeHiea | saph Ristory apd ged japsgmblie 1piiR tsaid ERgEwarggposition.

peBSEETR YRR e T B8, (5 SO e

coupliny techidond;cadi acsec@niend for sliding engagement with the plunger.

In accordance with a specific embodiment of the present invention the device
includes a manual means for moving the piston and rod assembly against the gas charge,
which comprises: (a) a handle pivotally connected to said needle-free injection device and
pivotable from a first closed position to a second open position; (b) a push rod pivotally
attached to said handle; and (c) an actuating member operatively associated with the rod of

said piston and rod assembly and configured to move in response to engagement with the



pi votable froma first closed position to a second
open position; (b) a push rod pivotally attached to
wa@ atod/obsaeell e; and (c) an actuating nenber operBCT/Cabkop5/001824
associated with the rod of said piston and rod
assenbly and configured to nove in response to
engagenent Wi th thepush rods whereby when said handl e
is noved fromsaid first closed position to said
push ®AC AEkePP Sihkh 9sid Sahde s vED ofNGaDEsst Sdkell peslitiat tongid second
~menber and when said handle is returned to said closed
positipw §3i€ ipgph EdrenaEeigsid petrating memhey @d when #pid hppdlp isspeturned to
. . i . i o t i
said 390 LG 2 SRehile Fotok SOELEH S T10 PP Bl R (B, Fhnstors
the pUshingfemiedo baid wetudtippaietibentot mosasaid paamveaxidopasdetibbnfrom said
In accordance with an_ alternate enmbodi nent of the
forwagd pesain o §9ide3Hi31d P& Panual means conprises a handl e
pivotally connected to said needle-free injection
dey iac&radifle RlinP hA Rl raleC8Boditnedt of sedPP$h¥enfBn,! @ Ananual
second open position; an actuating nmenber operatively
meanassmpiisgsed handla piMetallpctovhectai tb phidt masdignltiea djection device and
. sembly; .and,a force. transfer ans for.transferrin
pivorgbig G, BoiE 610 oot & steend e PRy actlidung member
opera@P&Y akdochkad ARAQRE 2bE S Whilpisiah Gnbapd |a§sen\M§ﬁr £1dYa \6re# transfer -
said handle is nmoved fromsaid first closed position )
means forgepinsfesragolosceorpplicd tsibeihgndle 4p ¢ sgamssemblyrmperatively associated
.. transfers.f b ] . .
with SRR SRS SERDEII S RIS 8 S dRIBEgb b o said
secondSGRADbasitionosAid aest AsemBlydirp@sdrt ifoftet @ensaied beanovehttnt of the
position. Alternatively, the nmeans for novin? said .
handlpjte sgf aghating gnearbse i pvesaid ppfoBrand aad gesgAdly figm said forward
s : : power supply. In accordance with
posmgﬁg({%g?regrr}g%g%rselﬁt&'of the present invention, the
needl e-free injection device further conprises a gear
assenirtivelyr theemebnys formodng saiddpiston ol uatli asgpnadprbea motorized

oper ati vel sociated with the rod of said piston and
meang, 3t §@E%¥P%3Wé¢@8yegﬁipg&mtor ransfers a force to
sai d gear assenbly, which transfers the force to said

agh UatdrashdeBWie lanb@eNMeiBodidieilt PF hOPreddrl inOchtRBS efedhatdle-free
fromsaid forward position to said rearward positjon.

injectiqn deées Huther CAPHSeN® EAYY 25pERIYF diEveankio @i Wewer: #1d amactuating
resent. i;ovent.i ' I ses a tri [ .
e 505500, 415 ARG SEIRLLSER e AR s s
motoPranefeadh ombautsail gear assembly, which transfers the force to said actuating
member to move said piston and rod assembly from said forward position to said rearward

position.

In accordance with another specific embodiment of the present invention the trigger
comprises a triggering lever having a first end and a second end and being pivotable about a
pivot member and connected at said first end to said push rod, whereby when a downward
force is exerted on said second end of said triggering lever it pivots about said pivot member
and said first end is raised causing said push rod to disengage said actuating member such
that said piston and rod assembly moves from said rearward position to said forward

position.



pi vot nmenber and connected at said first end to said
push rod, whereby when a downward force is exerted on
wa@ adod/ossgeond end of said triggering |lever it pP@DCA2005/001824
about said pivot nenber and said first end is raised
causi ng said push rod to di sengage said actuating
menber such that said pist4n and rod assenbly noves
fl aBRcr@dride IR \AbtheP @Spdct @ff the psesenlt fnyemidorn] there is provided a
position.In accordance with another aspect .of épe i
methodpefe sdeatingny engdiesment pripean nimaliget, CORAfRg (g providing an
nLe i | GG | icament within
actuatel, G618 seESH SRERT e WBDREL ABSHIRLY RARRNS mpedicgment v
said dokiff eBArhet; (19 plaing tas otk otifioe of therijectiamdtvicaagnipsesaid animal
medi cament . W thin sai d dosi ni% chag\(g‘o.er; é‘g) g,l aci nqu]]dtﬂllw% id
at a siseitiostadgpinisirationst anchdc) Hiegering nsad iNeEtion eyl Sughy that sa
. Rl ' iqdestration; and (c)
med“’aﬁ‘r%g%éﬁ‘ﬁ %be%s@':ogg? %ﬁﬁggtﬂﬁ%‘r?g ig%é'i ce such that said

medi canment is expelled through said outlet orifice. In,.
¢ acootidemce withtanothenadpect efsheptesett inveatien, dhaspds provided a kit for

i nvention, there i rovi ded.a kit .fo . _
the ey cediBrties et PoRoai Rt ek opla ity B he fecdlefroc
injectionQSRHdeSAntE(b girﬁ)ruéthﬁlsff&etﬁéﬁsdctﬂmeﬁof.nj ection device; and

b) instructions for the use thereof. BRI EF

DESCRI PTI ON OF THE FI GURES Figure I A is a photograph

of a needl egRigR DEYERIPPIONOF THIRFIQUREY) t0 Oone

enbodi ment ©f the present rnventiron and Figure IBis a

phot ograph of a needle-free in%rect.i,on,devi ce accordi ngp

FogurnotAeis @mbotdigrapht ob . nerdlgire dnjection, daYice ecwrigig & one

2 i r0ss-SeGlt | i i | 48 £Chk&e-f
embOdH’é‘?H% c‘% el %ﬁnﬁ dﬁ‘fegl{%}ﬁ ea\ﬁg %\%?ll}ierng\]}rsltn'.l g?&)?%tte)é%? 1ésdc;ﬂnt eHee
injectidn WSdel 2Bordfrigd aBotBeindmabi diresnttdfitieepresens Brvestodri; onal

views of an actuation device in three stages of

operation of a needle-frege injgction.device accaordif
thgWﬁ@ isoaasmsations! Vigeol? ag ?'%TFWB%E%PB .evﬁe§ﬁ?"efd§% to one
' t i device before being nounted in
embOdﬁﬁ%tﬁ)tgﬁlselé}lgsegfﬁlt%%gkggedl e-free injection device.
Figure 3B depicts the actuation device nounted in the
Heigaderdgprofideshtireeamodsesettiaml igjve of po actitiancdeviagtip thape stages of
the actuatiagn device i,s .in an uncharged ¢ jti
operat a6 oee e i B BB S5y RAREbe B he presen
inventﬁﬁplri%hfed_zA Bepitl WitachRtiah device Befos Bindiotuited dethie heutiyg of the
the uUser, such that the piston and rod assenblty IS |nh )
ed in the housing

needletfive infegtiomdevice. Figure 3B depicts the actuation device moun
of the needle-free injection device, wherein the actuation device is in an uncharged

condition. Figure 3C depicts the same actuation device as depicted in Figure 3B after
charging of the device by the user, such that the piston and rod assembly is in the rearward

position.

Figure 4 is a cross-sectional view of a gap-coupling suitable for use in a needle-free
injection device according to one embodiment of the present invention. Figure 4A depicts
an exploded view of the plunger, gap-coupling and connector. Figures 4B and 4C depicts
the plunger slidingly received within the gap-coupling, the gap-coupling is attached to the

connector, which is in turn connected to the rod.
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position. Figure 4 is a cross-sectional view of a
gap-coupling suitable for use in a needle-free
W0 pjoeoss4on devi ce accordi ng to one enbodi ment PET/CA2005/001824
present invention. Figure 4A depicts an expl oded vi ew
of the plunger, gap-coupling and connector. Figures 4B
and 4C depicts the plunger5slidingly received within
F d3Rs EQ%EJSE@tonﬁlhﬁe\Q%@ 2GAAHIal ﬁ@amsifoa&ﬁcamh@ﬂletpistbin and rod
nector, which is in turn connected to th
assemblyo cagﬁimguﬂe: as sharger o5 - seadie-Gaa| NIFCHOR o@vge n@Gfqiling to one
novi,.ng t pi
cxnbodifikgl GhRE REREY T bRty as P PEE AR UK FRARIE the first
closed rirAGetehdsien pokiceh, respectdfely.he present inventi on.
i gures 5A and 5B depict-the handle in the first
cl osed .posjtion an secon

on
Figse 6d5 & Bhqtognaply gf an gxapy %O%ESP%&PME‘%?FI depicted fn frigure 5;
of the manual charger depicted in Figure 5; Figure 7
08l drarealepibed §eFigure 5;
ok PR R o D e o 8 Reg et beTigure
cross-secti onal views of a needle-free injectj
Fagiire 8 A and Brate amm@ptmealdwgwa; of ¢ pyedie-&se @Y ?Fémpdiea’f?é (A) and

a hand'?‘f%s g |1€@ talc%%g]t 4 3? § adl%leg}e{ d(}}tdi ?Eree %ézdlt %gttl?% In > d Zv ice

according to one enbodi nent of the present invention;
Figue® 40 dréssasetigahivizal of £pecitefitainjemionfdevice according to one
pressure pattern observed after triggering the
embodlmqré@fﬂmrmt@@e@m he present invention. Figure 11
|s a side VI ew of one errbodl ment of the needle-free
&%t ?(5 :%I?éphgéa?% ﬁﬁt bPMhe FFr&4iR Ptdrd ébserved after
ss sec e vi the needl’e-free injection
triggeriilg\»themjeiﬁmncchexde DflthEngQSBHt ibgentidngure 13 is a parti al
perspective view of the needle-free injection device

ictdln igure 11 he t
Jabupddis oaids SR 3 P @mpERac T b nfbRBEkL Beetorof the presen
mvemlgﬁpl cted in Figure 11; Figure 15 is a partial
perspective view of the needl e-free injection device

depicted in .
F1gure 12 is a cross-section side view of the needle-free injection device depicted in

Figure 11;

Figure 13 is a partial perspective view of the needle-free injection device depicted in

Figure 11;

Figure 14 is a partial perspective view of the needle-free injection device depicted in

Figure 11,

Figure 15 is a partial perspective view of the needle-free injection device depicted in

Figure 11;

Figure 16 is a perspective, partially exploded view, of the needle-free injection

device depicted in Figure 11;
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Figure 11; Figure 16 is a perspective, partially
expl oded view, of the needle-free injection device
waleweossads i n Figure 11;Figure 17 is a side, par€i/ahbops/001824
expl oded view, of the needle-free injection device
depicted in Figure 11; Figure 18 is a perspective,
partially exploded view, ofgthe needle-free injection
device depicted in Figure 11; Figure 19 is a side,
pdtigiral 17y isex pided edrtiallgvexpbddetl hdewe ofilties heaRe-ifef dfifebtddsh device
. device depjcted in Figure 11; Figure 20 is a
depici ﬁ@%ﬁ%‘&? Eial cross sectional view of the needle-free
i njection device depicted in Figure 11; Figure 2 1 is
a Wit | 1@ isPRRRGREHVES pakiBllyOdxpldtRdNGEH! 8f fthe%eedle-free injection
: i'njection devicé depicted in Figure 11; Figure 22 1s a
devicp denirtad iyFignenklpar ent si de vi ew of a needl e-free
i njection device according to an alternative

erhodi nent. of .1 he present .invention. .Fiqur 3i.s. a. .

ARG TR0 sidse PaRUAD E0mIaB PP g bbb aficfuamy devies
depicted iffFpuire122; Figure 24 is a magnified side view of

the needl e-free injection device depicted in Figure

22; and Figure 25 is a magnified side view of the )

ndégnre 20rige lopgididinal erems seetiongbsiest elithiernesdlerieg iniection device

: if I {piled Description that follows the nunbers
deplclleﬁlﬁofgél%ac’e type serve to identify the conmponent

parts that are described and referred to in relation

t dFigire 2dinaavpagisl peppectivagiewarfitheiseaelibfred mgettion abvick depicted in
Fi inyention. It should be noted that in describing
1gur9é?{,i ous enmbodi nents of the present invention, the sanme

ref erence nuneral s have been used to identify the same

OIFi&ir81d28ks @l RirRallys trabdpafQy Qlide VR bhe fédie-fte injection device
sinmplicity, parts have been omtted fromsone figures

accordmgiian gitgpptagscrmETAReE P! BEITRICPTIERILOR; THE | NVENTI ON
As will be explained in nore detail below the present

i Wﬁﬂ& b9k LAY VRGSoAnL ﬁ@e‘élhee—frét?ﬁj ection device depicted in Figure 22;

Figure 24 is a magnified side view of the needle-free injection device depicted in

Figure 22; and

Figure 25 is a magnified side view of the needle-free injection device depicted in of

Figure 22.

In the Detailed Description that follows the numbers in bold face type serve to
identify the component parts that are described and referred to in relation to the drawings
depicting various embodiments of the invention. It should be noted that in describing
various embodiments of the present invention, the same reference numerals have been used
to identify the same or similar elements. Moreover, for the sake of simplicity, parts have

been omitted from some figures of the drawings.



i njection device for injecting a nedi canment under
pressure into a human or animl. The device of the
WEe@sOM426 nventi on conpri ses sone of the featuP€rCabo0s/001824

standard needl e-free injection devices including a

dosi ng reservoir for the nedicanent, and an outl et
orifice in the dosing reseryoir through which the

nmedi cament is expelled for adm nistration to the

~ani mal -orDETARShEDABESCRIPTIONOFSEHEANVENTI@Nect i on
devices known in the art, the device of the present

i nventj on kes use of .a er. slidably received. i
t R L e e b ot B RSHh Aeedle-

free utgg@adﬁeéyv&%'fsﬁﬁljéchﬁg Hgﬁbdtl&%le%'ﬁﬁd“etr tp%skljrb o al Hinddi€or animal. The
evice of the present invention, these features are
devicc ofithe quiessnt mvantier compiisey wend o tlaxo figatires @@ smngalsl needle-free
ass

injectigr®fiyiged Mg Jilof e ePrvoiR R BE faBRes lan et orifice in

the dbdif reseRNOBEopR! whicH  thE nhddtcaicht MNeditled F6r agHBIMHa¥ion to the
to a forward position, means for noving the piston and

animal og haweeniis y yn agytaim g@eddfhéreg aseczmardgélceblﬂmwremrtham the device of

the pI%g 1n\pent1 a%eg useg(%f,% y unl%ert % a?lé; r%cé/lve aﬁln do3in tg g r¥]01r and

pIS on an asse ar war pOSItIOﬂ

movablaorwdi@rfot Bepdllinggiermédicdn@dn Agedgh tHeeowlies beific@nd th@device of
assenmbly noves to the forward p05|t| on so as to inpact

the pregat BIVGREQE thegp feagires arg comiiied gvith an acijating gyice epaptising a gas
. Q.- . | di .
e RS 8D B Mg BB R R R B n e

gas tiphineamber foti urginglike p’gtdnraﬂitmd assﬁdnhblp tto a fpowdrd @nsmbntﬂneans for

needl e-free iinjecti devj ce $¥erabl S|zeﬂ
movig fHeBFIEN PGy TOR SR FERESHER oS & FPT gvoaltlon and
trigged ¥6¢ re,tl&sf%?y @etfafn #EIi864 ah® rSYBIsBRbI Br fhe redt i®én, such
an animal)"to pe orminjections. Alternatively, all

that vdrendh@tiggeois releasetethn Q)mkbrealfd@d adepntdy mravgs ethe forward position

er nan tl r enovabl che ucture such
50 as B MRACE Riecatbsn STt o ndlieePE gt petoRieRt ot R tel Byt unger
forwaRdl td\&kpehBiedidh @ tfont Qletdbglnlgribs%ﬁtduoz[hd&hﬁilgﬁ thel Rir SC@E WBman or
an injection, hi certain applications it may also be

animy dagitesated. t o have only the dosing portion of the
deV|ce sized to be hand-held by a user. In this

ng‘ g?&glonto?ﬁhéﬁ%}ea% fr&%n&%{l&% ﬁg\ﬁgee @g@%@ﬁg&%& t;éﬁrleeyportable,

aSSOCI osin
for e)Far(lplé éand-hdld, tHeebynslaoiiag far mrlmjnﬁmtei fmmdmbyabe to subject (e.g., a
onpri ses .a dos% ng .reservoir 16 for receiving
humamoa @R @ninaghhio pestorMARIgriaote filternatiyshyy ail or 1@0145%1 Oi the needle-free

devicli A& @Egﬁerﬁﬁgently or removably attached to a structure, such as an injection
station, thereby allowing the user to bring the subjects to the injection station to receive an
injection. In certain applications it may also be beneficial to have only the dosing portion of
the device sized to be hand-held by a user. In this embodiment, the actuating portion

remains operatively associated with the dosing portion.

Referring to the Figures 1-10, the needle-free injection device comprises a dosing
reservoir 16 for receiving a liquid, such as a medicament. Reservoir 16 has a discharge end

having an outlet orifice having nozzle 17, through which the liquid in the reservoir may be



having an outlet orifice having nozzle 17, through
which the liquid in the reservoir may beexpelled for
wa@eaovsiosseé at i on to an ani mal or human. Opti onaPCHCA2005/001824
nozzle 17 is renovably attached to the di scharge end
of dosing reservoir 16, for exanple via a screw fit.
Optionally, reservoir 16 hag_an inlet opening through
which the liquid may be received. Dosing reservoir 16
expell@érfop%dﬁlhrﬁﬁﬁbtioﬁ RC&HED Hmtc@ Hunfia @ptdhaVp| ¥Rk I’f 1s removably
i quid. Additionally d03|n% reservoir 16 may
attachp@ tmtha lslisshazge gad pf)dqsang nepargeie 10.Her erpanpie Vlae?sS@r%ﬁt sOpfionally,
ize n a | hRb; IR
reserv\(;gl ngmag' ) gﬂ?a{f gée%{r{grﬁ{r&%h Lvhgch {eh% a4 (ﬁnﬁ 81:1'1121}2 bec {:S%d Dosing

reservafPl6é cah Ib@nsizedG&ﬁ @croahinyodawp@&mﬁ@ oh eoldn&S hﬁrlgpndi ndAdfitionally,
. the dosin reserv0| r is an expel ling neans for . . .
dosing ygseTvoirkp MAE be rgua @bl sors o faceitaigdhnyser Gigatagynips of varied sizes

f
o FRUP 101 S o B 0% SRR, PERapl, & o
appliddgiems is a plunger 15 slidably received in d03|ng

reservoir 16 and nnvable between a rearward position

and a ormard posi tion. 5.is sized.t

prectn Iy BPhe<r e disrBee et 8 She $hine hfOR o° Ru rbylipe means
for ekpePind Mg 'ilﬁﬁfdv\@vﬁtﬂlrp% bR wBsetWfr flousd dhd @itiéd Bfifitd. In one

causes theliquid wthin dosing reservoir 16 to be
embodiupaat o the Proseatriveniddn, b uc@em 1Buter2o ithe evepcHingrineand i  plunger

15 sllgg\sy 6eéceh\6:d 1}&?10 oslr%?ggvg)érl/ %n 4%1%9%&% Igesztr\%eglg étrgaa %vapcgposmon and a
Forwdi@ p&4ifen. 1 PRin Tgélhles reggldenffitapithinjdosing @esetii L& such that when it is

nponents of actuating device 40 are typically formed
movedffroan ther rgpiveardrppsitiom o thedanwand ppHEOR i LapBIcs §h<=ohth% ivathin dosing

reservon” hk'qg esé)gaghf;c}]e ne%%ﬁ (%fr;gﬁﬁéer.aﬂdfrﬂn ﬁhllv%d to the forward

nponen nj'ection device are
positibyl [ @ﬁhkﬂollledbymﬁtdatﬁfg dvited@bl e material, non-liniting
.0 exanpl es of which include, steel, stainless steel,

o LSOO Pk, BB BEL S Hh in
dev1c@0@%5‘rﬁ)g»rléntb of Qgﬁzﬁfn‘ﬁ%&&e e Lanpiday %I*ﬂyed%f%scﬁfrablé‘ﬁihtérﬁl non-

optional ['y adapted to receive an extension
limitiug axmpineof whicRinclle; sterlasthinisy steelndéor ian gll%vC@@PﬂlaﬁntS of the

e.di sposed on h usi voir 5
necdlf g THIRR, 9 rembvanygodt: K2RE b GEPl, Tt ndu-timicing
examﬁ?&@"ﬂf'x@hlcﬂhﬁcl@dé GEcRIY stdifiless! ste@Nalatley,n@kbotefiber and/or composite

nbodi ment, housing 1 is not conflgured to hand-held
plastlby a user but
In accordance with one embodiment of this invention, housing 1 is adapted to be
hand-held by a user, and is optionally adapted to receive an extension handle 2 via connector

22. Alternatively, actuating device 40 may be disposed on housing 1.. Dosing reservoir 16

is optionally removably attached to housing 1, for example, via a screw fit.

In an alternative embodiment, housing 1 is not configured to hand-held by a user but
rather to be attached to a belt or held in a backpack, or the like, which is worn by the user.

Alternatively, housing 1 is adapted to be removably attached to a structure. In each case,
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rather to be attached to a belt or held in a backpack,
or the like, which is worn by the user. Alternatively,
whowsiossy2d i s adapted to be renovably attachedP€DCa2005/001824
structure. In each case, actuating device 40 remains
operatively associated with the dosing portion of the
needl e-free injection devi-® when in use. Actuating
actuatil® UEGite 40 1 GRIRE bs@stiR1PAS0dibel Wit TBEBSinpoibA ofthe needle-free
prston and rod assenbl’y 32 reciprocally disposed
injection dé¢viee wheminarse4 and noveabl e between a forward
position and a i rearward position. The term "gas

tight .chanmbery, as used her.ei.n er akhy I r

Ao B 4 R EH S0 B800 B BB R8 Bocrvl
32 reciir&dafly QBkgob&T ®ithin dagmtens ahil ahtvestlabbrvech 2 fatptiqubsition and a

mnimze or prevent the escape of a pressurized gas,
rearwasd nepiionr eThe tgyas Seas, tigh 6 b el Hetehd %{aﬁarmf@rs to a

of . S : ur 3

e} U0 o RAHRE o PRLALIEES PR il e SRR 1R o i
chambppid hdaptedOtoanthimix @oprtvant tROescaee of h ppessaiizedi gasoor Bidxture of

general ly corresponds to the shape of the jnterior of . d
gassesy 5Q o 1oy AIERRIB £4%, OF TN S EARES SRR BTeT 1 pypgessurize
state. Pr €sent invention, as depicted in Figures 3A, 3B and

3C, the gas tight chanber 4 is substantially

cylindrical having an interior with a generally
cPistonl aad rod assemblyt 3bincludpspistan portish ¢ andand apdiondd. The shape

. nbl 2 1 I k- . .
ot is G 39 ot oL R Db RERAEAg, 4By rpper 4. 1
specificlibodiméntt of @Y pretentinventifis ak désicted in BigufaaGe\,88 afd YA sthe gas
) tight chanber 4 such that piston 60 defines an )
tight chambert isrsubsentiabley oFlingricahhednp e gerios Wit 2 sensratlgitoylas cross-
. iah T j i g
e PR HRED dog 9, FLERT, 30 GrbllD, S0y and e

circun§fefend@ of Pisb0 B06defings ahesutaosipei 62 thah i¢ hn oogghctpwith ahe interior
(not shown) for fluid conmmuni catiqn,between extensjon

surfac éfqf gies tighhehambss Apwel $hab msgsy f defintes apifaisnsoaRgetion E and a
compA8 50T i A A FRAGAGR, SRR o 60 may e

definedOsj séadingtmehber 66 rwhich mosbe ianm-rifipi PistonfG0giurthes oemprises a
IS simlar to that ohserved in conventional . .

througjagieir G “BRVTGY BROHOERUEEEGPY By e AEFRign portion E and

comp&?%&f"g&&§>h M e habige B Sib@&DtD SnabieZ@fid! MoARABRR b Piston and rod
reduce the travel” of 'the piston and rod asse i/

bl )
assemblyt B2 withie chirabdred from the aovasdipogitionrio , theif . posifigm This
conﬁg%raqgr]lelrsalsiltﬁ{la% 't CtHzlata{)b T cctnpv%{l 1ct)nha'i og%g-llhg}%xa rkgriﬁgs or shock

absorbers, wherein a passage(s) within the piston is sized to dampen or reduce the travel of

the piston and rod assembly within the chamber.

In one embodiment, piston 60 has a generally circular passage therethrough.having a
diameter that is approximately one third (a ratio of 1:3) of the diameter of piston 60. The
skilled worker will appreciate that the ratio of the diameter of the circular passage to the
diameter of the piston 60 can be varied. If, for example, the ratio is 1:6, thereby having a

smaller passage diameter as coinpared to the ratio of 1:3 mentioned above, the speed of the

SUBSTITUTE SHEET (RULE 26)



di aneter that is approximately one third (a ratio of
1:3) of the dianeter of piston 60. The skilled worker
WOwR00b/05§3p¢ eci ate that the ratio of the di anet ePCDCARINS001824
circul ar passage to the dianeter of the piston 60 can
be varied. If, for exanple, the ratio is 1:6, thereby
havi ng a snal I er passage digmeter as conpared to the
ratio of 1:3 nmentioned above, the speed of thepiston
pistoram noddism&yrBZ wodRl beoddcgeabel. dEids dasede id fpeed 3Rl @ A%Sy for the
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I [
ifocrifBRlct Sed DAL 0N fert B ook haé?geﬁ“fb PiroBlsl L e speed
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e rat ntloned abov In_suc

above, TGRSR 41 esnR gusBin. Tgssish] ditaheh A s auGted of sufficiently strong
mater§d® 18 ehiié ?‘i’st&f afdtdd §§s€1m) QIVSQHB&nﬂotrB?’Eeﬁ:'h' @k d &8 i q ?amber
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Whenﬂmﬁé’lwt@rﬁb@forwamltmw ng to the forward position. Rod
30 of piston and rod assenbly 32 is disposed within

I%er act ég q}f‘%lﬁng)%gh %‘Qﬁ&i% ﬁ?ﬁ%osﬁé E:‘bniﬁhwgqrt‘f 8ad ghrough

openiP &8t inaghanibeig4.6 Antactiba vIebd Bopw AN isdamgameaal 766 fosdGoded about
m nimze or prevent escape of the gas charge from

openipg SR chamben 4 prayides # iseal sppsdionmimimize sl praentwseape 1f the gas
nt of
chargp FofBlHP. 1o £y Nt BBl AR R TR g
nenbers 72 positioned adjacent to openi ng 68.
Réi a¢aordznag withabethsr dbalitmetioofphoinveeticy pirmitier Yds plided with
. ~walls of ch rod 30, anber. 4 contains a
reinfoicag QFRRSLS PO%P%f?qaga%pﬁcg%tﬁ 0&’&8‘%% ggg’é%}%g rgompgys 72 act to
providd sph6it Ve vRIS ok bmnﬂe@a AWod 30 Fi gure 3A). The term
gas charge", as used ereln generally refers to a
pressurlzed |nert gas, or pressurlzed m xture of
m&hembpiad enéains pegaéfcliar&er forglagmgcpmoau asdrad atsembias? to its
' Lner. Ses,, suita
forwat%g&lﬁtﬁ&{] Q‘%geé%é Eféﬁf%’ée,g ce o?rn% h%asg%%l&fa e- afsrué% Phérelnl generally

refersitojageédsOrtizedandre gasobr b PRespUreee Mixiuiy 8MNbRANthhmehd!HPe ob iert gas,
not limted to, nitro carbon di oxi de, helium

contalad WITHR iR Ukt FHIBRET derlBHIMIAGOR IRy ERSS SHENTBHIOr USe in the
actua @é:v'iéeo(ff R Péégﬁe fr@cef o8R8 dMick of ﬁ{%eﬂ}gsegp m\(l@ﬁflo%ui%]glude, but are
I Ng géase O use

ctors, inc e applicatl on,” cos
not limited td, mitprgrot ¢arbqn dﬂl’ipldBJ locdiunt, abis, argasn eypie kehon, and mixtures

e BB B el B e S splcaton
cost, &8¢ of &, by prRasy reh{b@ncal tests can be used to confirm the suitability of a
selected gas or gas mixture. In such tests, the suitability can be determined by measuring
the depth of injection achieved in comparison to the depth when injection is performed with
a traditional needle (an industry standard) and/or the recommended depth of medicament
placement by medicament manufacturers. Advantageously, the inert gas is nitrogen.
Conventional means of introducing a gas charge into chamber 4 can be used and are know to

the skilled worker.
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the depth of injection achieved in conparison to the
depth when injection is perfornmed with a traditiona
woe@dioss4t@n i ndustry standard) and/ or the recop@EOd2®5/001824

dept h of nedi canment pl acenent by medi canment

manuf act urers. Advantageously, the inert gas is

ni trogen. Conventi onal i ntroduci ng a gas

charge into chanber 4 can e used and are know to the
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0
vy iy 38 o,y 5k ROV s Bt s e o
requirb@toysience I0skih afdie S0iject NI uafordrecasdleadivstbddypeiisting therpressure
fththe force required to pierce the skin of the subject.
of the gARCHEICe can be adj usted by adjusting the pressure of
the gas charge. As piston and rod assenbly 32 is noved
f rA@ Pidthe ah P PhdeRBE 32 BMnbedt fiem tBafoWatl Pestidn Wthe rearward
the pressure of the gas acting to ur pi ston_and rod
positiers ﬁemxb‘cssusezofftgq: gRf afting &0 wugs pistonmansl rpg pesein33 frpardoipcreases.
res .
he ofaFORREEOERE SRSl Eba) a8 LRGSR By boued o e
pressufiél bf e gagtRag® hnPihstsofacruted ﬁtdplaSﬁ and Irqd &Eelﬁbﬂ}ydﬁeﬂpbsrd to the
the conpressed gas. In accordance with an enbodi ment
compggpsedigas.pr esent i nvention an actuating devi ce 40
includes a lubricating mediumfor lubricating the
IR 95&9&&&? v&qg? zﬂ%éﬁaﬁ@dlﬁﬁgt BPﬁe%ﬁ%ﬂphMeﬁ?orﬁﬁg adthRing device 40
intertor o . The lubricating nmediummay al so
includes adnlorécating nseelah rigr lruhtleﬂtmgtth@ mtérectivpeefl pisian 30d apd aSSGmbly 32

. G S5t AT PPN B B8 Wi A% et

interabt bG&FELERNGodTBE 'o@?)'ﬁsftdrpﬁﬁcpﬂﬂ”i%@émﬂlylﬁ !\‘ﬂde)-liﬂnngﬁi @ opening 68 of

prevented due to the sealing interaction of rod 30 and
chamberad.i rithertnsbet the.gap tcharge and/or lubricating medium from chamber 4 is

minimized or prevented due to the sealing interaction of rod 30 and sealing member 70. It
will be appreciated by those skilled in the art that nature of the lubricating medium, if
present, depends on the overall application of the actuating device 40, and the conditions in
which it is used. In one example, the volume and viscosity of the lubricating medium is
selected such that the movement of piston and rod assembly 32 from the rearward position
to the forward position within gas-tight chamber 4 is not significantly dampened by the
presence of the lubricating medium. For example, a small volume of light weight oil isless
likely to dampen the travel of the piston and rod assembly 32 than a larger volume or a

heavier weight oil. In contrast, if the skilled user requires that the velocity of piston and rod



wi |l be appreciated by those skilled in the art that
nature of the lubricating nmedium if present, depends
woroobloss4oe/er al | application of the actuating dreT/Ca2008/001824
and the conditions in which it is used. In one
exanpl e, the volunme and viscosity of the |ubricating
medi umis sel ected such th % t he novenent of piston
and rod assenbly 32 fromthe rearward position to the
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32. Qreater volume or nore viscous oil is used. \Wen the
actuation device is installed in a needle-free

i njection device, the piston and rod assenbl b[ﬁ d
01y s PrEGTRSGH O U geipgingporyqy ahd the dosing
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thhlnacfﬂea&gl?gf ng-"c&?blr'fl% PGS chuplink | 13 RoateRBED ameit oppdsite end to

As “depicted in |(gures 4A, 4B and 4%
connem)d)nﬂ@ewhmb is, 9n ftirnt eonnehied tgho@Rfo ﬂ@rﬁnn@temptlve embodiment, gap-

coupllxggn{ﬁ3 E% Imv%gll bﬁ(ﬁ]ﬁeﬁtlgﬁgcgsﬁ(%lh%{‘d 1%% %Qs%g{u p#ng 'aﬁcig!) I BhA oK is required.

It will 58 BpsRetRd tHe skﬁle’d&v&kécﬁﬂlhﬁgbﬁéoubhﬁg P pashd ﬁ)rmactecﬂ ® rod 30 and
conhector 12, which is, in turn, connecte

plunger Al Sain @ Vaetyif] Wse prsidedethet thg gsesligimes X 18 nilaréntameg between
piston %ﬁ?{é te %Pgr{'ﬂély%ei and g dﬂlg?l{ 5. v@fkﬂb%l%naﬁlﬁeﬂml éésgtﬁb@nﬁ HOin the

apparent to
rearwad ipbsifién. V\mhiseﬁnﬁ@m’an@rafesﬁlwml “dirget! ampat of pllmgnmlgﬁ;b}é giston and
to rod 30 and plung 15 in var i,

rod asqova AR e ALl P A B RKRL UYL Bl HTEE at BBy Bpviton
pi ston and rod assenbly 32 and pl unger 15 when pi ston

afdssRd iRRARED! Y & bé deSirdtle for the actuating portion of the injection
device to be located apart from the dosing portion (see Figures 8 and 9). This can be
advantageous, for example, if the actuating device is heavy and, therefore, it is easier for a
user to carry the actuating portion at their waist, back, slung over a shoulder, or the like, in a
remote portion 202. In this embodiment, hand-held portion 200 contains dosing chamber
16, plunger 15 and nozzle 17. In such a configuration of the needle-free injection device,
transferring means 100 for transferring force generated by movement of piston and rod

assembly 32 to said plunger 15 is incorporated into the overall device. This configuration
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rearward position. This configuration results in
"direct" inpact of plunger 15 by piston and rod
w@swerd4g6 32 when it is rel eased for novenent PYT/€AR@S/001824

gas charge to its forward position. In sone instances,
it may be desirable for the actuating portion of the
injection device to be |ocatged apart fromthe dosing
portion (see Figures 8 and 9). This can be
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issud 55 o Eftalef Tl AR miofte Rl 1 deh s OPEtgY  ipee of te
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presstuferdutigla ahhﬁ]esﬂfxbrﬂplanés theekiuhti dubbeantous iissidend dehvers the liquid
Gap-distance X also allows the injector to perfo
to beI 1me§@gl|1§mg the sameguesshremalfhe élﬁ?fgmoves or slides the orﬁce end of the

device during this process the flesh of the subject can be sliced, as with a scalpel, thus

potentially causing severe wounds. By including a gap-coupling 13, the pressure is
delivered in a spike formation where, at impact, the pressure spikes to the desired level to

pierce the tissue, but drops to perform the remainder of the injection (See Figure 10).

If gap-distance X is too small, piston and rod assembly 32 is unable to reach

maximum velocity, the impact is lessened and the force at the orifice available for piercing



relatively | ow pressures because the inpact required
for piercing skin and subcutaneous tissue is far
wQ@e@anss426¢ han the pressure required to inject PEECA2005/001824
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( i gures 2, 4 and 5) or indirectly, via transferring

The Iﬁ%@ﬁ@ﬂ!@@“{lgpéﬁ%@dgo‘é awsenply 32may bap mgieriesd g5 mepmgalmeans.
15. Plunger 15, in turn, noves fromits rearward

PO atc.b&ﬂaﬁ% Wi e\éﬁfcde utnhﬁ‘ﬁn hgrﬂrrgseﬁpgdvréﬂtlon the means for
reservoir so as to expel a rom dosi n
moving pésteroiand 16d tabsembiy 3dozez ImotbﬂzedAnteam. i Sgcld emtomedOmeﬁns may
1ncluéen§ eeggl)]neallg/rrgc arg?éagles an rdgyll p%%ve(rﬁsugprflees pfn one example the motor

will be removably mounted on its own assembly or within a bracket .

In accordance with an alternative embodiment of the present invention the means for
moving piston and rod assembly 32 are manual means. One example of such manual means
is depicted in Figure 5. Handle 3 is pivotally connected to housing 1 of the needle-free
injection device and is pivotable from a first, closed position (as shown in Figure 5A) to a
second, open position (as shown in Figure 5B). Push rod 50 is pivotally attached to handle

3. Push rod 50 can be fixed in length or can be configured to allow a variation in length. For



.5 further conprises nmeans for noving piston and rod
assenbly 32, against the gas charge in gas tight
w@eb@aloss42¢l, fromits forward to its rearward pPGT/CARI05/001824

Through use of this neans for noving, a user is able

to "charge" the injection device in order to make it

ready for injection. The negns for noving piston and

rod assenbly 32 may be a notorized or manual neans. In

example; plishand §0\depibted is Pegird 5 Cinelutescti thesatied mehtber PO egefved within a

I nvention the neans for 0 noving piston and rod

threa%g@éwma}oosiz &, thedeiesh pbRiphdad sl s sesheignrisaed b dhesading or
unthrg%ﬂmré%, Q%g ﬁl g}:t}{r?n g%‘é@ﬁg& 10SRRA% %%@ihl b \%‘y or Q‘C

exanpl e, not-or
renovably nDunted on its own assenbly or wthin a
briigies 8. arldn9 alepiot darinjectdit devre af ey pmsé:nxeinwib’mdi cnmnprising a

e G OB SRR LB 8, B £ hnce it

this ePibORIrAE bR theFaRAt MvEstideRk pleads ta rﬁéﬁﬂ% Els’ém dﬂa&ah Qssdmbly 32
is pivotally connected to housin e needl e-free

is a inejozized on adwened meansi 8s Pesvasibad|above. oHugtheimase, thel metwrized or

R 683 RIRA HNE 5 o3 BB s0RR .

pivotally attached to handle 3. Push rod 50 can be

f i @getation, &ﬁ@\tdihdﬁt ofendie3 onf thg WirstdclbsedaidsiondFigure 5A) to the
variation in | ength. Forexanple, push rod 50 depicted
secorjdy PRy ROSItigN Gthﬂr'a I8 bringsy Bitferpdnadiieie anpageReitywHh actuating

memfé\% dﬁsg% 13%%65 qi M'df)gral?iggl eégs%c-m@ r eag‘.toa 5 oipfﬁ%n and rod

Crease I'ncr ea ing or
assenubsly Bﬂesadh ot nicysment (Dﬁ/zeitqa,t1ng hnemloﬂdlrmnm rcotr@spuintlhignmovement

oSSl o g £ o depretan alesiion
posnf%ﬂrt& i@ Bea%ggrdtﬂ'é@ﬁloh stié floABhEM ‘chJu%Es@%r fab@Heh ﬁféqnj%@ﬂl(% dev1ce

portion 200. "hi accordance wth this enbodi ment of
pr esent |nvent|on the neans for noving piston_and rod
asledhbhinecdz anzbodimertoef the dresentanyentioaldepistedsn Fagires 1, 2, 4, 5, 6,

7 oSG 300 ERAL KRN, o G THUZS O RO 12 nd

connéasdinat derpovdblpatt2Ped tbirod 3y, atth Arigurdos, elfwmtmgfmember 11 and
handle 3 fromthe first, closed position (Fl gure 5H5A)

conneqgor; & ase kY abkypattrchess fa resh 39 pnd dp enesmy fpr rtrﬁ@%ferﬁ@grforce 100,
whlcf'y&q{j P Rarh rgttgc g{aﬁ%glpl\gﬁp% h3a6) Yakboif BRHREL: 312. Moveénent of

uati ng ne ratively associated wth
handBM &bnpihstiost, almbd pgitamsenthe yecdAd soprin pdsﬂonrreuﬁtnamtha)push rod

actuatin 11.causes cofr ondi n
10 epgaging it ahnggo aeygiing frempes HL o Mibiemept %%%d‘f%ng? fors the second,
open P8BS badid¥® (9 frsE RABE podifiMrhhsFers APHBKiHg force to actuating member
11 which, in turn, moves piston and rod assembly 32, via movement of connector 12, from

its forward position to its rearward position. In an alternative embodiment actuating

member 11 is directly connected to piston and rod assembly 32. .

Once in the rearward position, piston and rod assembly 32 is held in place by a
trigger. The trigger is a mechanism that maintains piston and rod assembly 32 in the

rearward position and is user activatable to allow piston and rod assembly 32 to be released



position to its rearward position. This novenent
"charges" or actuates the injection device. In the
W@ p@eiossses enbodi ments of the present inventi onPdEpARG8/L01824
in Figures 1, 2, 4, 5, 6, 7 and 9, actuating nmenber 11
is a attached to gap-coupling 13 via connector 12 and
connector 12 is rermvably t16tached to rod 30. hi
Figure 8, actuating menber 11 and connector 12 are
from {t€ FEAYWRERIdbositioa b etbve Qo ttdfopRardnsbsitionrdeans tHeopressure generated by
transferring force 100, which i's in turn attached to
the cogapessed BT #Er83 via a second connector 212. Mvenent
of handle 3 fromthe first, closed position to the

S £ ABLra HRE '%199?1‘1 %tﬁﬂocﬁﬁ‘l%ﬂﬂ &Sthk rés@ﬁt B’v‘éﬁmﬁoﬁ/%e} Qctlvatlon of the

engagi ng a notc In actuatin

‘triggeofcaim:m dliengadenem bheuseowns) fope lactpaxmg membbadk. tIn thdﬂ @pecific

first, closed Si n transfers a usth for
embodipenh fFRgie Cianpial G gECT PAPLIR TG Fivigep first end
92 anﬁoadse%§§(?€m ¥4 38d b¥ind JIPNEHIE '&Bonﬂf%{g&nﬁ&ﬁ’b&r 241 %‘rlg%%ﬁg%n lever 5 is

f orwar d pOSItIOI’]tO Its rear pOSItIOI’]
connwtetdeﬂt rﬁmtu ond 9@ribqnhslnre¢d 5 cWhert & dgwneatsefordelis iesentiédr ercsdopnd end
ton and .rod

94, i GBI DG Bt BT ERdR b o ucymesShatdifist end

92 is tdisdll AGS cQ)éu% PushG8€ 50 tof Bieridab @& atir BeMB&NHN| Gfdetgish rod 50
mai ntai ns pi ston and rod assenbly 32 in the rearward

is disprgaiged fameartnating ueembes dili lpayatd] moyame PbRispinsangod agpembly 32
s cofyf BB el R Bn B SE Ok SR oy g asembly

32 frdah @S sediwadan ek dbedirdyositieh Basipoasswedhe asmp*deweg @as-thmrge. In the
accordance with one enbodi nent of the present
case 9irihe AeVighCompTngEmaiapegan P2 pnd hand-gdd potion 299, user activation

L

As detpﬁcttggﬁrFxgoms (4 aeb0,tlevay0iing corvantioBaltfingen glgef iwithin hand-held
abput

s oSSR SO0 95 FICBE 0, ELUCL GBI SO e
exam ler@f{trlggé} SB)d ﬂ)@iésdhstéé? @a@l@ optliR11 R sHEWN RS ahed Qﬁthiﬁa plastic

Xerted-on second end 94, for exanple by button 7,
housing.i dgeill he apparent t5 thg silgﬂ@d whodked tpatv\mrlon’e tiipes of gabdesdare suitable

fir rai sed, thus causing push rod 50 to
forusd"l%i’i\%géa@&abﬂ&zhiﬂ ng menber 11. Once push rod 50 O is
di sengaged from actuati ng nmenber 11, forward novenent

ofnpédii@n endhe Gfjeasmedbyive 32 the reseit tireshtiohhptevids injectors
there is nothing to stop or slow novenent of pjstan
requiggddthpiotheagiggpibs dgpressed rﬁuiﬂtng the gtk eowss Pk glef igjsgtipy In such

1nJect{8ﬁsé 11t {h%rhsep stroﬁss 89&%&1& Ot Qﬁggé%"ﬁ{e‘%ﬁfe%ﬁoﬁ @?‘oc‘é&a&g&s ! Therefore,

these prior devices can result in incomplete administration of the desired dose of the

medicament due to user error is using the trigger.

In accordance with one embodiment of the present invention, the injection device
includes trigger guard 23, which is designed to minimize or eliminate the possibility of

unintentional triggering of the actuated device.

In accordance with another embodiment of the present invention, the injection device

includes a securing latch to maintain handle 3 in the first, closed position until un-latched for



case of the device conprising renote portion 202 and
hand- hel d portion 200, user activation of the trigger
woreyeloss4ed f ect ed on either renpte portion 202 BCT/CA2005/001824
hand- hel d portion 200 or both. 5 As depicted in
Figures 8 and 9, lever 220 is a conventional finger
trigger within hand-held pgktion 200 and i s connected
to renote portion 202 via trigger cable 206. A
use. The Elcduirili’(g tlatdlg nﬁly i%ﬁmblﬁscgﬁ gfow'bgge dowawhrd] P6ingshoak ohekd underside
cable, optionally slida contained within a plastic .
of hangle, 3 thef. inferaciy Wit ga ug&ﬁ&ﬂ% frcin® hpelson khq PuEr sisaee gt housing 1.
. o r
By bl (6 REEn oS, A L ARl w00 3 can
moved & its eecohd t dpen posisiont Alterwetitalyrihe pacesing leschi miag compsise a slot in

requi red that the tri r be depressed during t .
nanat 3007 B e b h B ek s iSre 2 o et f by ppressing
the kbdHE tHS ‘§écu§i§1§ AstcH §P &8 el hntNGintiled 998h bet MBvéd kL &S Is8dbnd, open

process ceaSes. Therefore, these prior devices can

positioesult in inconplete adm nistration of the desired
dose of the nedi canent due to user error is using the

trigaer.,5 Lhn a dange,w.th o nbodi t.Qf th .
T B L.
alternbfiV0 8@boditRhE S3theVWhesdnt lisveiieioh gwRiEht iaclitiianinaguadror motorized

elimnate the possibility of unintentional triggering
meangffor mevinetthethisionand &ed ajsembb HPERKE dorxjard PaHEPhde its Tearward

.enbadi_ment. of i i i i echion e
pos o8 B8 e BE 330 R O e e fhpine o
force iagplﬁdaletofthef Bijectioh dseide Parsdhiargimg thetactuating detich dd atanrdesee with a
_The securing |l atch may conpri.se a noveabl e down dl .
SPeClﬁ%\émh@dlﬁﬁkg%wetpﬁ%se%’éé?@@e thsr M dPe trénsﬁﬂgf‘g and/or axmhfymg
i B i t. . i a t . t. r . _
e DAL Sy D PRI LAl Q0RO s 1
21 an@Bk 25t ISacls e geari asgenitdy provides mehechseidaladsaitagetiodagligtacharging

be nmoved to i second, . open_posi ti.on. Alternativel .
of the §580BE AFYIRG 158 B AHAY dSOMB A B Mo grect TeR et g e iy Figures
11 - $EGR ¥2 DB5acaeREESS] RtBatliaOReMbBert fRrAMERS asS¢ihBe Svidf the rod of
housi ng 1. By depressing the knob, the securing | atch

said piston ahé aed dssamiilyhaflt ;magual0y heloripsteieans for snayargohg piston and

open sition.. Fiqures 11 - - 25 LGt .
rod RO LIRS ol o Benk b B b Ao ) oS and oponally
amplEREPOHE fHOE fo Ok dchRting afaiter k@Rt il pistohiagl rod adsemidlyafrom the
manual or notorized neans for noving the piston and
forwarg gositen Feothg rearGardinositioBr war d position to its rearward

As discussed above, actuating device 40 of the needle free injection device of the
present invention further comprises means for moving piston and rod assembly 32, against
the gas charge in gas tight chamber 4, from its forward to its rearward position. The means

for moving piston and rod assembly 32 may be motorized or manual means.

Referring to Figures 11 — 21, actuating device 40 is disposed within guide tube 348,
which is connected to dosing reservoir 16 via connector 390. Connector 390 is a generally
open-ended cylinder that has a first end, for removable attachment to guide tube 348, and a

second end, for removable attachment to dosing reservoir 16. Optionally, connector 390 is



w1

position. In each case, the device includes a neans
for transferring and/or anplifying the force applied
W 000blos842éj ecti on devi ce for chargi ng the act ur€T/082005/001824

device. In accordance with a specific enbodi nent of

the present invention, the means for transferring

and/ or anplifying the applﬁgd force conprises a gear

assenbl y; exanples of which are depicted in Figures 11
removabl attadid td%uidedbbe BEViaa tBRadedsmaadion. Si‘rm‘lldr@g% Sordhector 390 is

mechani cal advantage to facilitate charging of the
optionaHy teme bl eiiAche towdﬁémaé@sl@a\tquow v ithigadnd qopaection.

needle free |njectors depicted in Figures 11 - 2 1 and

t
assom atéhg ﬁrﬁtﬁ% ey éb?ﬁ-‘é&& '590'01%‘%&1{2)%@1? Y€lched to dosing

rod of said piston and

Teserva's @ablrig. aTl]umrumnu'al redeaseromechiansd. nehn$u¢lora rqumtclgtunhefelease

pi.ston and r ssenply transfers orc to a gear .
mech aa%%r&ﬂnpect%fwﬂi Wistides Propi éP‘gt shawd) g %lﬂgefwﬂ the inner
surfac@"&fl ¢drnB&or tjb@ fIﬁrtﬁf% éx%ﬁke (ﬁﬁfdgaite‘sé}goﬁmlmbﬁkhﬁi@s A0MBerally L-

he piston and asse fromthe forward position
shapedi @rddve in éla rongar duqﬁam tTI@rpromsdldg @M%ﬂécgea@@% L-Shaped groove are

act yat i V|ce4 needl e fr.ee inj
configiget £ “BRmERem e aR e hVENE: BT dPuRg o R i8ay nserted into
conne%asaofa@fd ORYdd) Suddi thiataRe PR HR6W amgéﬁékmﬁzsh@galgﬁﬁve In the

the gas charge in gas tight chanber fromits
quartefrdumeretbascomieghanisen ﬁldwb‘@smﬂnérfmo'llh élsm%ﬂdsbeﬁwenrwnﬁaor 390

I.st on_and S 3
o Bl B0, B3R Y60 TRfoP S Lk Qe par, and
prevediQrdeSrothti®n 0$ echrstiohB90 gud disitgueserddiBlowhni ch is
connected to dosing reservoir 16 V|a connector 390.

Connect or . 390 |s a en rall cylinder t
Rbimger £5 is ignied Pui GrERePaV St 18 R ey Ay e to gap-
coupl?{n%bgio?"iﬁ'on@n&a fkeﬁ)@lﬁ%me e, is a?c'écﬁeﬁm%vgéi)'—& ?hﬁ@‘ibnl%ma threaded

sing reser 0| tronally, connector 390
screwi skreamotbdy| gxaatpla ghetget d5 galamlecltedbte Spscouphng 1t3 rhyeadleldrter—tum

mech S i BaaB B RGEh LaoBrt 0 bR b koo wsemoly
32. 1418 pAUSA 1608 ARG moldle®i AlidefBaBYs ane @zﬁﬁtbl‘i@mo , gap-coupling

connector 390 is renovably attached to dosing
13. reservoir 16 via a quarter-turn rel ease mechani sm hi

such a gquarter-turn rel ease nechani sm connector 390

hg i ncludes two pins (not shown) projecting from
"& surface of connector 390. Li this exanpl e,
d03|ng reservoir 16 includes a generally Lshaped
grisodesciibed boveytnervement af @istothengrod rasstimbdy [B2nfomnits forward

I L TR SR .

depicted SR Figied I B 21, is charged by moving idler pulley 316 from a forward position

to a rearward position, which in turn moves piston and rod assembly 32 from its forward to

its rearward position. Accordingly, in the device depicted in Figures 11 - 21, idler pulley

316 is serving as an actuating member, as described above.

As noted above, a gear assembly provides a mechanical advantage to facilitate
charging of the actuator. In accordance with one embodiment of the present invention, an

actuating force is applied by the user to manual means for moving the rod and piston



connector 390, and rotated, such that the pins follow
the generally L-shaped groove. In the quarter-turn
w0 edoeassa2é6rechani sm barrel wave spring 400 i s BPOCEPAS®E001824

bet ween connector 390 and dosing reservoir 16 so as to

urge the connector 390 and dosing reservoir 16 apart,

and prevent free rotation _gf_connector 390 and dosing

reservoir 16. Plunger 15 is disposed wthin dosing
assemibEySSZ Vigi the 3fedifi€l einbodiaitny dg)iyteatih dFihees 1b t@ am cthephamigl means

I n one ex | e, plunger is attached
Comp@%ﬁé chYEHIg Ir?gdlfg? WHPcthH% g%ésg thragiet r”ﬁ4’a‘ﬁ]6t3]hé% in turn, pivotally
attach@?f ma Ip%fyﬂgfﬁ gféaﬂcﬁet%é%gﬁi%‘ﬂ i g@lﬁ’arl%glg Hahg 3b8 i g¥1votable
er-turn rechanism p- coupl i ng i's renova
from atﬁtrsm:ltméd tposifios (@ndepivtef 1n|ch1gmram 1antb,r1dd1 & sseib) 1o ai%&cond open

_ldler pulley 316 . di t d [ ' t uh .
posta AoV AR 1 a5, et s
end 3§f%§& I BeHlaaha 3. ”Wlﬁ@ﬁ'%ﬂ&r ﬁafg Hah&le 030021 Giv ek, A% Nandle 300

2 fromits forward p03|t|on to its rearward position

and brakket $64 rotae maipebaft 302.devi ce. I n use, the injection
devi ce depicted in Figures 11 to 21, is charged by

"R iesEi B il Bav AT IpACRIDEE BAGHS Bl SsR 31t are

confi@ fﬂéﬂ)é&nﬁtzmﬁlh%hft 392 fr@ rovae dvlied dhbfinChintie B0 BShbvedfrom the
Acco I n , In the device depicted in Figures 11 -

first chased |p951§pn @@pheegﬁcglldaop@ RSN gncbgreaﬁntd@glgéppﬂém from rotating
when”%np h%isidlg bﬁ%v@cp g\é?n t s&ghg dotp gﬁ’%ltlo ?1{3 first closed
provi es a nechani ca vantag acilitate
posm@ﬂ al(l}hérgsuﬁlﬁblte hetchatiedhatiisms véll derwlelhk&aowa td thengkilled worker and
enmbodi nment . of the_present |nvent|o an actuatln%
can be GICRBPOTACH # aaedéﬁrfrﬁﬁ Bugssien devicsg ﬂﬁlﬁmr%%triw&o
moving the rod and pistonassenbly 32. In the specific
exhadi JeNB16&PhedcREd 1 i SE 011 fQin?dhafit $U2; TRAN Pulley 312 is
means conpri ses chargi ng handl e 300, which is attached
attaclted th rsacdog er@6303 ohinetn sheft 302. t Both, mpinvgsanBLY and meaih gulley 312

RN, IR T N T T T

315 Atd3éncdaBi4i8DullBy B2 WHES sbdondlénd (Jn?)t sHRvidNgtatBdd {oOmain gear end

second open 5 position (not shown). Min shaft 302 is
308. (ablet3dd is ponstryeied ebsteed nad/Rogthensitableanaiead (i r st end
301 and second end 303. Wen charging handle 300 is

p'(}/e%s ﬁ ?[{er lsgltd']%obf@qgl Fp&lﬁ’& 3 BLAG i‘f&twa‘%@%o&%ﬁttg a rearward

posmon, and thereby move piston and rod assembly 32 from its forward position to its

rearward position.

Main pulley 312 is rotatable from a first unwound position to an second wound
position. As main pulley 312 is rotated from the first unwound position to the second
wound position, cable 314 winds around main pulley 312 and pulls idler pulley 316, thereby
moving piston and rod assembly 32 from its forward position to its rearward position,

against the gas charge in gas tight chamber 4.

In this example, the trigger is a trigger mechanism that releasably retains piston and

rod assembly 32 in its rearward position.



Rat chet nmechani sm 311 and pawl 313 that engages
ratchet mechani sm 311 are configured to permt main
W@ b@bi5802 to rotate when chargi ng handl e 300 PGT/ORY®E001824

fromthe O first closed position to the second open
position, and prevent main shaft 302 fromrotating
when chargi ng handl e 300 is gm)ved fromthe second open
position to the first closéd position. O her-suitable
r dtriplget pinechand28ms pivdidbl® ebowe istcokdammshafo 382 €roaka Idcked position
wor ker and _can_be incorporated into a needle-free

to anjupjasked pesIERIY | E@ggqu%geaﬁ 38 dhMquAted A Bigeenmivat gan328; when

wigach et B pRgRI G Beldd R o o P R sy elaion with

.main pedri316h &f the 36kked Bositiomaripgayzarge 313 6anothtereds main lgba\318 T atates.
rotate with nmain shaft 302. Cable 314 passes ar ound

ul | 316, and inclu at t ached
¢ Prie Brapant & Tstn e FogbEERahitha R Sr: Snng relation
with @eb@chad3ie agﬁiggeﬂ §@a’i 386 %t308 - driva ks BbAotakes.
consttucted of steel and/or other “suitable
material (s). Gears is operable to nove idler pulley
31A6uﬁr®mcaom=d roheield (s shewarbut geaerplbn indagated @ pesiion, 3&6) allows

seco Wig@ 3§9 ge 19 4 e%t gargl%r}]lglnélggga§ 1%5'% Yro%ztk}érf?@cll(% ?d yosmon

|on

to thelskéohdopedit fisRidhne "lfHu@mlrﬂ ditet8dnal ﬁl&@cﬂm&mﬂdi tlﬁn:hhtgeaﬂ actuating
second wound position, As main pulley 312 is rotate

device 49y Hueyantng m#ERolRl 3% pRd srcandaiphehatic 33 dramm &ﬁ@tm& when
crrei 0030 3 Al B0 BRI 80, L o o

rod assenbly 32 fromits forward position to its
r Rapaated npositenonf chg‘girxgs]nandtae3@h§rouh shregirsit rwlggad posigin to the
hanber the trig

seconugieaosionntad Pike SSAR 1 P PHE S SefPeSpaTpBLATY 312, and

moveﬁ%%@ pr)lk‘toﬁ%nﬂ Ii‘od Béehﬁﬁfﬂﬁfﬁhé’ O W i@pobtiod 98T aimkk VRL g3 (cHhrge in
I's pivotabl e about secondary shaft 332 from a

gas tlgbtodhembplo‘lsl tion to an unl ocked position. Triggering
gear 326 is nount ed on trigger pivot arm 328; when

t r(flgag%mg i gt{lat%{ggg%\? ge hé’ cbﬁlmlule? uhﬁf@?%egl?éd Eﬂa?ge is achieved. In

trig In gearilng Iron w

one e@@i@pléi(ﬂosdgﬁ rtﬂgﬁ(nbﬁﬂkﬁ\dl) poasedi toret theidggiesd digrge aln tBﬁG:xample
rotates as nain gear 310 rotates. 5 Drive gear 330 |sS
the dpigaATEa ioROSBRRSCHY guide ahe 398and-Gag bedogledgnja plgeea Thgdosage

ring 1@ %Isat éc@fht%ﬂle B Lt 'ﬂg@@{ggrge(@rw}ﬁg}? gmﬁﬁl dild Bk 33%8n be drawn

rive gear rot at
back, therefore, the dosage ring is user adjustable to set the amount of medicament that is

ultimately drawn in to the injector, for subsequent injection. The dosage ring may be set to
include a wide range of charges, and thus injection volumes. In one example, the dosage

ring is adjustable over a range of volumes between about 0.01cc to about Scc.

When trigger pivot arm 328 is moved to the unlocked position, triggering gear 326
pivots away from main gear 310, enabling main gear 310 and main shaft 302 to rotate so as
to permit main pulley 312 to move from the second wound position to the first unwound

position. Movement of main pulley 312 from the second wound position to the first



A uni-directional clutch (not shown, but generally
i ndi cated at position 336) allows secondary shaft 332
wo o0060582€@ when charge handl e 300 is nove fronP€h€A2005/001824

first closed position to the second open position.

Thus, uni-directional clutch 336 holds the charge of

actuating O device 40 by pr. ﬁventl ng mai n shaft 302 and

secondary shaft 332 fromrdtating, when charging
unwoll@Ngds@icOferas pivwrethdi b akdeidlyf 32 & movefesh ipohiviad pbsition to

t he second open_position. Repeated novenent of
its forpiazd pRSHEPTh dHelfasthg presTure ﬁ?lteﬁ@€4 by the compaesaed g dhatss- t o

the second open position, and back, results in the
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pivotanhﬂ&taeﬁéﬁ tégg )noluﬁt 85@d StQnaati gaeled&ss4(ﬁﬂ1cﬁlhe§ Ql%& 366\ Third

exa dosage ring 1S positioned
trigget ldver 343 mpldotaﬂyl ntmanteddk axhin gt guidaX08, aﬂm@otomg@zge%@ st end

a3 o B SR L 5 R o SO R 3R o 3
seconﬁr@lddWQPtkﬁﬂd ﬁg& 158" 3disUsttaeidetd Rous@lirigher l@ﬂ@lmm Fourth
nmedi canment t is ultimtely drawn in to t

he
trlggen ﬂu@\@c 844 is poyotadly b@@m@nﬁo thirl édggesAever 342 @b§b¥§’é moup370, and is
e nge of charges, and
attachgﬁlyhgﬁrsﬁ %‘i?{rgﬂ% W%’In ﬁ%%erln}gﬁggﬁg@eganpl e, t hg dos age

ring i s adjustable over a range of volunes between
abasih t@€Idreed 806 Bdidinghe mouitbe thibn gy geggepiodoguides rﬂ43,’28'hich are

stached 1 By S0 AP, DR CHEERGodlo 18765 vabls 4Ty Sl @asidon o a
rearwgﬂcf)ﬁ)c%ggoé‘qgh @hesi}&?\ilﬁrd%ggltﬁ)ﬂ tﬁ%é& éﬁv&%rﬁ%%(?s REREdckE®pbsition; in

to nove fromthe wound position to
the rédnwaddi pssitimnwdggﬂi pod 40328 Nb veonedt tooﬂlenmlmlqulpoegtlon Finger

. 312 fromt cond sition.to.the fj unwound
wige SRR 1 5@%&8&18&&5%68&0 Hib ey sl 3 HEENEOnd end
that 1§ 5@2[&1&(‘1 fo filtdh WREdr BOP iHarRNr ef 356 fs%hﬂ@@@ Be&ited 8f reservoir 16.
due to the pressure generate t he conpressed

Barrety apringh 352 grgeﬂhagglefrnggm@% ayvay 3@81 pesonhepd 3PP of main trigger rod

306. %ﬁgﬁgct e t oti)ege et Mel gcg capevearcgt;ngh d&%ﬁ sfnrél el trg’g5g%r 356 or

fingeFir{o3br 334. gger Iever 338 is pivotally 5 attached to
trigger pivot arm 328 and second trigger |ever 340.
Second trlg er lever 340 is pivatally att ched
pi WoRE 8 Al g 388 cusale 1 g@@lasheamo Foro DPRE i e inected with

enou&l Brcd @o6mo$Q el trigger 356 against barrel spring 352 so as contact and move

main trigger rod 306 from its forward position to its rearward position.

Using finger trigger 354, moving finger trigger 354 from a forward position to a
rearward position causes finger trigger linkage 350 to move main trigger rod 306 from its

forward position to its rearward position.

Movement of main trigger rod 306 from its forward position to its rearward position

causes in fourth trigger lever 344, third trigger lever 342, second trigger lever 350 and first



trigger lever 342 is pivotally nounted to main gear
end 308, at pivot nount 368. First end 343 of third
WO poog@ss426 ever 342 is slidingly attached to sePONdA2005/001824
trigger lever 340 at slot 366; second end 345 of third
trigger lever 342 is attached to fourth trigger |ever
344. Fourth O trigger Ierr2344 is pivotally nounted
to third trigger |ever 3427at pivot nmount 370, and is
triggePldvBCBsTtot £t kb aS to Bidke %@g%e_iaf)iv@bﬁn B8 gaei thedoslad pdftion to the
Main trigger rod 306 is slidingly nmounted through
unlockad; ppgésions ok djsgusess dwge, mme@wnapgtrmg@bmweuamw fotke unlocked

.tu 348.. Mai n [ . i vab, .

posi ity 310 pAPHa RICHR B3R NSRRI hift puiy 312
to mok@ FoRT the RBSInkdi wéundtpdsFi@ario fevidist arwmowBdSdsiionn Mévement of main

| ocked position; in 5 the rearward position, trigger .
pulleypdRofromthe send svoad @esitien torde ikt sERiGHN pesitiprypermits piston and

[ r . o

o oLLBERY ST HPAOSANL BBLAS S BAAIRAS, e o o
pressurs gandraed byl thieccdnmened pas-ggege. 354. Barrel trigger 356

is slidingly nounted on reservoir 16. Barrel spring

352 urges barrel trigger 356 away f.rom seco end 309

o MV e FIogier. T BEing 06t ABVULLIEH PR e ot TP Jgdearvard
positibf & & Aorw Al RRitRAC Omk/érﬁ&ﬁdqfuﬁﬁ%g tﬁ@%&reés,ot fol B9 eJrwaRbposition

or ,0 finger trigger 354. Using barrel trigger 356,
results iz miozerh@nti of peisHadzampd 306 droe iy reaswhesl forifselorwardypasiiion, and

enou force. to no arrel tri r 356 agains [F
move foriegs’ B0 e ang dom inanipbte Tt ARy REked By, e
user i§ h&MableSto k&eweihd cl@ﬁ@i%&@ébeﬁﬂrel ts rearward position.

Using finger trigger 4, nmoving finger trigger 354

froma forward position to a 5 rearward positi on .

c Altearptivelyg barrel rigger 336 mwkarged Srom 1ty IpRIVArdBPSHIqY fyie forward

.y . r i .
pos G300l L LB, 4 ROk SRR o arm 2
and ffrer stigpel Rosi 838 ndtchbtva) peldy thesd paos idgether, cthersby maving trigger
. fourth trigger |eyer '344foathhilc;c?< (iri Hqer | ever 342,
pivot 8B 3Ad fropy (g arlersed BpsieD o g PePesiYher | ever 338 to
act so as to nove trigger pivot arm 328 fromthe

| e kgebepQafety Roftoralle ikihRekerh MRS EiboMimens telbsd st 304 is
above, novenent of trigger pivot arm 328 to the

movablel fyoked lgukei tposition tb amsurecked geaition1 0OWaed charging hairdle 300 is
2 tg rotate so as.t erm.t in pulley 3.
movep A P EL Gl i Yo B s i BY g f R s and
caused A ger QRfetVBUS i@ Roveffrdiiad udlddked pddifod t@mlbdledsosiod. In the
wound position to the first unwound position pernmits, .
lockeg pstsipna frigger safety 304 prevents main triggering rod 306 from moving to its
rearward position. Trigger safety 304 is pivotally mounted on main gear end 308, and has
two springs (not shown) that urge trigger safety 304 to the locked position. Trigger safety
304 moves from the locked position to the unlocked position when charging handle 300 is

moved to its first closed position. Ratchet mechanism 311 and pawl 313 act on trigger

safety 304, so as to enable main trigger rod 306 to move to its rearward position.

The needle-free injector depicted in Figures 11 — 21 can also be actuated using a

motorized means for charging. In the case of motorized charging, charging handle 300 can

remain in place or be removed. If charging handle 300 remains in place, a ratchet



rod assenbly 32 to nove fromits rearward position to
its forward position, due to the pressure generated by
W b@eossIps essed gas-charge. Fol Il owi ng i nj ecti oPCT/@A2005/001824
spring (not shown) urges finger trigger 350 fromits
rearward position to its forward position. Mvenent of
finger trigger 350 to. its horward position results in
novenent of main trigger r03 306 fromits rearward to
mecharti§m f(@otvehiotnp as iitdwied aadcheimwe femhorafal tope@ten ofiinjettor by gear

arm 328 fromits unlocked position to jts | ocked

motor . Adstiona e, 1 SETEIng TeWea0ds PSSP RSk HEctE RO & drgctivated
usmg?rsgfe‘?ﬂ&’é'a@twaﬁ %gag%dtgﬁ(l)%gnbar rel trigger 356 is urged

ts rear posit to its forward position by
barrel trigger spring 352. A nmechanical spring between
t b geperdapicy withanee88diamuht Hf ﬂlstprttsailtggmntiloeygrar 8®8or(360tis a DC

s SR e T B AL b TR oy,
batter&h@ 1b&QkeHh PAREY nRnt A58T AJGRF ab@f#dsYgda® AGtbt 88@Idskhg a rocker

included. In this enbodinent, trigger safety 304 is
switcimipetbshewh), dnlnlahlaﬂowwlq@tmﬂm @ﬁmttbe tenyl t@cﬂ@ﬂ to gear motor 360.

Gear BRP Aoyl B 508 T 520, Y S SOTHDS s 20
rotate§Ririve LRa 300304 Je&irﬂie@?abaﬂq GAUBEDtdidsl t@l@?érnﬁgaéﬁtr)&ao‘l\/laln gear
to nove from an unl ocked position to ocked

310 moersest o prilest B2, Bibichd wislsi eabdm 316y thesedy swvingypisog and rod

r Qg frommoving to its
assen{r%égir‘ggr%gﬂggg&ﬁagdn&)q rkgg :Erﬁgv ?gt% 304 is pivotally
nount ed on nmai n gear end 308, and has two springs (not

stinwhiy enttaidimergethierdogage risg(eityshdd4) trcltdes anodk@de limit switch
sition. Trigger, s y 304 noves the | ocked
(not o3t 'Ohich SEDEAh K SIBLONPIRE hand et THGHR diapEbly 32

interr tl'legﬂm\b?@lécﬁldlttysto ﬁeﬁlsltﬂoﬁﬁ 336 ChBRBY sidPPing F@lta The load is
chani sm 311 and 313 act on trigger saf ety 304

held By sarse tupi- émabioaalnduwht&%ggesecpn@hrscsaaft 33aasedeseribeds for manual

h trearward position. The needl e-free injector depicted
Chargiie-Figures 11 - 2 1 can al so be actuated using a

not ori zed nmeans for charging. In the case of notorized

Caiggeiflg i€ Bedodiplishdtadie 3a @amner ededescritedpinamend charging,
be renoved. If chahglng handl e 300 remains in place, a

usingreathenaieb BiggaT 3H {secEKigRAY 33% i ncl uded and pernits
for nornmal operatlon of |nJector by gear motor 360.

AHE! G18h fog 0 AP, 1% Rfr%ﬁf‘%@sﬂmn a second
tri gg saf et 0 eact I vat usi ng a safe
electritah switekatnion gmap i{ amtvaeﬁowmgch allows gear motor 360 to start and recharge

the unit again.

A third electrical switch (not shown) is mounted on finger trigger 354, which acts as
a safety switch. Finger trigger 354 must be in its forward position (or released from any
pushing or squeezing) for motor 360 to restart. This is to insure that triggering gear 326 and

main gear 310 are engaged before the gear motor 360 starts.

Figures 22 — 25 depict a needle-free injector according to another embodiment of the
present invention. The injector depicted in Figures 22 - 25 also includes a gear assembly to

transfer and/or amplify an actuation force applied to the injector for moving the piston and



In accordance with one enbodi nent of the present
i nvention, gear notor 360 is a DC gear notor that is
wpoaenssi2by a battery, such as a re-chargeabl ePOERCARN0$/001824

Optionally, the battery is located in battery nount
358. A user activates gear notor 360 using a rocker
switch (not shown), which ajlows electricity fromthe
battery to flow to gear notor 360. Gear notor 360

rod assemBlyegapisnihe BageRikge3tlhe giai SRemblyds operativ agbeihted Ith either
Secondary shaft 332 rotates drive gear 3Q0 (as )

a manyek geaper B9ERFERd mgans kot mewingdhe pisiRyarandgog @asentidp in order to

. Maj . ' | 1. , | ChaWi F .

providfy Focdffcct i DRSNS Tocul AU oW ol T 18k BBy depicted

in Figurend2 1 fushermimdluties drhectugargwaebgosietitorly dssodifted with the rod
emhodi nent, .t he sage ring (not shown) includes an,

of saig| iR {8 |rpﬁiatsse§7ﬁ¥~cﬁwﬂswsﬂﬁm{lu RS Sf saidr mgiorigad means

transfE¥% d £8cABRafiOR} és@gmﬂlsr @Figh RLRLOR RO EréLd ARBRADYe $ember to
Interrupts the flow of electricity to gear notor 3%0,

movetshighpiyn stdppi asspndiin figimidpe fdiverd pesitiorstortbe thatwyard pogition.
uni -directional clutch 336 on secondary shaft 332, as

d ri.bed for manyal ,charging, .Triggering is .
A QREITHINE SRR Che. SamboWitimb  A6M Y Fpuboled fatvtegyolr 16
Actusfii@ldai e 40 s disgosed Widin aaé fibe 348 G9R6usERO1. OUnfont@Rkector 504 is
trigger 354. Once piston and rod assenbly 32 has
remoyably pitchied & gwide fubedBdng gsistas dngapacogipbing dPistascand; red jassembly
Lteh ( S0 i ' {.C Ll . c o olids
32 of gt Oles WPk S RF W@ o ST F 4B F1s RS s stdingly
dispobddl withi@lre®tvdicH argMib tidinglyeittaciedwn iiniod complet 802. dBear rack 504 is
finger trigger 354, which acts_as a safety swtch,
attached i@ outer jsggjage Fsauidg tbedds, gnd g slidipglyrdisnosed wihn glgr S06 of
housihgll_eased fromany pushing or squeezing) for motor 360
to restart. This is to insure that triggering gear 326
and mai n gear 310 are engaged before the gear notor
360 desmribed abogumesveRnt of piderpiand rad mewditdy f32efrom its forward
... njector accqrding to another .enbodi nent of .the . . .
positigRdG gl R HoBH O TiIa Ron ERPUP” dBBee il it Sryicssdepieted in
Figures 22 8| 20 dhR&indes ik Bfaforais SRARVYI b9 hoans fRhr ARR/304 from a
anplify an actuation force applied to the injector for
forwagg) popigion tie apieamverd apdien velsisk i ymageyes gustemand sed assembly 32
charge, The. gear assenbly i Eakl Vv SRKA :
from R Ear 67 S PR AT BRRIcNe ' DBED R R 45364 §f Sehving w5 an
actuatiBy imeghbehe pi stona and rod assenbly in order to

In accordance with one embodiment of the present invention, gear motor 360 rotates ‘
pinion gear 362, which rotates crown gear 334. Crown gear 334 is attached to a first end of
shaft 506 and gear 508 is attached to a second end of shaft 506; gear 508 rotates as crown
gear 334 rotates. Shaft 506 is mounted in gear mount 509, which is attached to housing 1.

Gear 508 rotates idler gear 510, which rotates compound gear 512. Compound gear
512 includes outer gear 514 and inner gear 516. Idler gear 510 rotationally engages outer
gear 514. Inner gear 516 rotationally engages charging gear 520. Rotation of compound

gear 512 rotates charging gear 520.



provi de a nmechani cal advantage to facilitate charging
of the actuator. The injector depicted in Figures 22

WO 2®efss4ebier i ncl udes an actuati ng nenber operB€T/¢abop5/001824
associated with the rod 5 of said piston and rod
assenbly. Wereby, said manual neans or said notorized
nmeans transfers a force to &aid gear assenbly which
transfers the force to said actuating nmenber to nove
s dltehrgihg gear 320dncladesafisegdal 518 mMédeeseﬁ@ewddgqaﬂ &iot skdwn, but

to the rearward position. Referrin gures 22 -
genergBy iicated by the; linie; R?chyyn%ﬁﬂe‘@@ dC?larané%g@a\v S2P is gptationally

attac@gt ﬁam{& i Mhtc 846:0ciuitn A3 RS 54 W tpmo@alg); bﬁlz?ch%ii‘ BE RA8ing 1 at

ousing 1. Union connector 504 i's O
attachamhdng aineoht 542 gihdezing) pear MB ignwhvaltle Hetweea agap}argmg)posn@on and a

Pi ston and rod assenbly 32.of ac t.ng device
relcase iSO, 1 46% eRBE BN o TS S SIB6T CHrERg, pegs gl tizages gear
rack 5(')4 S8 ¥petdbiP @S Gkl Ak 836 rﬁ'(ﬁ’x'l fits ¥6rvARd 1 $ts rearward pos1t10n
idingly attached to union coupler 502. Gear rack 504
therebys mat ingcristdn tahé rodiessemblyr 32 sgnindt fpmi the forward3agearwand position,
slidingly disposed within slot
ond chef bk dr ot Hootetasrind et 20 o it tydeet tocking gear
524, @ﬁﬁ:ﬁﬁ@hﬁ/acﬁgd foremdidesidnanuvek d3gosi tion to its rearward
position charges actuation device 40. In the device

depicted in Figures 22 to 24, char of the injector
| sIJladhteéU@tﬂl Wtﬂb@% g logkinggerr 5 en%!%wlaarg@gvﬁ%m to rotate

whenglg(z{{%l% %gz}]r Jg?lga()ég géﬁ%?g%gﬂdtﬂogﬁron% 1%'?64&@%&1&8?1" Gited does not

ffromits torwar
allow elairgiag iepo$20 itonotattc soaglimgioye ganrackasld Hdd iits rearward to its

rving as, an O, actuating mne I n accordance wit
forwagf gouHB A1 et rqopgng] Fﬁ@@h%@ﬁe hldnie Ghareg ahfctisigidevice 40.
360 rotates pinion gear 362, which rotates crown gear

33(’§har§i\ﬁg‘@? @Rafind adviks 46 chAGHRY uhfl thelfdesRtd BINEgO1s ach%eved In

shaft 6 and gear 508 is attached to a second end
one exh@mple, 6@8@ge geg 526 @ssusedttm@ theadesredolargm aln tBB4xpmplgt desage ring
nmoun

.Shaf.. 506 9,
26 iSpPbnEs PhIRBU hgt 100 SRl g Pop LB heBclgapto place.
Dosagé ng‘“&@ lihdlliﬂe@t R8P g cbcgBig pdad- ra€RHOAUNCGuUERAE2S includes
12 includes outer gear 514 and |nner gear 516. Idler

gearigg sgetls (Wt rshown) ondhe ynnsngudess bat matigglarenzage withngser rack 504.

Whergﬁ?sg\lgg }%g 5?63{5 l@&(%h h%ﬂgi?lgilz a?es c:ﬁﬁr’ o né(Qent to which gear

oun ear
rack Ma@pfswnrtgldgedrasfe&ﬂ)ly B2 lcugl@s dfravvrs bacg:eﬁrusérl&témdned therefore,

recessed second gear (not shown ut
the dosage ring is user adjustable to set the amount of medicament that is ultimately drawn
in to the injector, for subsequent injection. The dosage ring may be set to include a wide
range of charges, and thus injection volumes. In one example, the dosage ring is adjustable

over a range of volumes between about 0.01cc to about 5cc.

‘ When charging gear 520 is moved from its charging position to its release position,
charging gear 520 disengages gear rack 504, permitting gear rack 504 to move from its rear

ward position to its forward position.

In this example, the trigger is a trigger mechanism that releasably retains piston and

rod assembly 32 in its rearward position.



generally indicated by the |line denoted by nuneral
522). Charging gear 520 is rotationally attached to
w@lkwboks4pount 540; clutch nount 540 is pivot al PET/CA2005/001824
attached to housing 1 at attachnment nount 542.
Chargi ng gear 520 is novabl e between an charging
position and a rel ease posQ%lon In the charging
position, first gear 518 of charging gear 520 engages
g €Rhardids Kead 320 AN Bpérablgnadti&l totbaiRy erigRaB56 af |f1n§éi0tr1g ger 354
fromits forward to its rearward position, therehy
by triggsy rffrigaSB 532 okrigeseiralesse 832 erstagheg2o SHEFHEOURG A atnﬁ ds operable to

v L b SPGB B BA0, PR Ron, 1

example @A Fosir o2 ki Jag doege rﬁ%éﬁ%\/ihd:lﬁdi‘esl tﬂg@tcﬁﬂheﬁﬂsm @hich is configured

uni -direction clutch 336, Un| directi gl utch 336
to relggrgdblyoeigants gg&pr relgase 232 e %"?Eﬁ g‘aé% hegn moved to its
S FA, f
rearw%ﬁlt fésﬁlo‘fﬁ‘?—zg%%?\éé@g Srgg%?%&%ggﬁl?& rglﬁéaé%‘ 55&0 ePicQ r(])‘g?ﬁ% att%cvl\llment 0
trigget ftﬁtdbl 589 gaemggEQ@elbzmeriﬁhtcmangm@gea:ro&ﬂowen@eai flrom:kts charging
TR LN TORT A N A A

place%gtth’@ﬁt{aﬁﬂmgﬁvdf% %&Q catch 880 t'Qig8tr @%&@532’19 devi ce 40

nti1 nues unti | % e desired charge is achieved. In one
exanpl e, dosage ring 526 is used to set the desired
c wmt@eéauqnmft the needla rﬁﬂeelnj e@tpg dg ecednisbob using Heyrlk iriggey 356 or

e B9 P R LRSS0 e ASERT 2 o

as diseREade @B Lief ichGh FO Frdn@ G e feledsti SAR, tha8by pedmidﬁ@ gear rack 504 to
gearing teeth (not shown) on the inner surface that

moVerFERI g Fsare pgeRpsitinntt ity derwar g pRsitsey Usigclingss gragﬁgr o giepressmg
R e

Usingb&esliligped 356,anzLle 10 rmpmshbdohtoi the heday todet iejeciededith enough force
t herefore, the dosage r| ser ustable to
to QR OERAREETGT S A BRI ARERE 301 OV LRy o dpigh ffdpeagement
£650%ie ér%l §$ékgg(2quent i njection. The dosage
MRn$§%EQEhS@%e sef 0 |§c ude a wi de range of char ges,
and thus injection volunmes. In one exanple, the dosage
r i Ingini adtemdjive trabddmeuk theangedlegfsecoinjegtsir teden ges 224 3s

s B R 0, 550 D BB, P20

not U368 t InBiRad,Chahaisnt: Gaddle 2d gitdengaa@hsnig8a(not abkwh4irectly or
permttlng gear rack 504 to nove fromits rear ward

indirgstly 1ottt gear $A6s o theacepepefsindirggt. rotation of gear 506, a chain gear is
optionally used to connect the charging handle and ratchet mechanism to gear 506.

Charging and actuation is carried out as described above.

It will be clear to the skilled worker that various arrangement.of gears and gearing
can be used in a gear assembly to increase the mechanical advantage for charging actuating
device 40. For example, a “gear train” consisting of several gears acting on each other can
drive a rack and pinion, which acts directly or indirectly on piston and rod assembly 32 to
move piston and rod assembly to its rearward position. A planetary drive gear box can be

used to act on the directly or indirectly on piston and rod assembly 32, in a similar fashion.



In this exanple, the trigger is a trigger nechani sm
that rel easably retains piston and rod assenbly 32 in
w0 t@etssesvar d posi tion. Chargi ng gear 520 i s opPCHOAP005/001824
connected to barrel trigger 356 or finger trigger 354
by trigger release 532. Trigger release 532 is
attached to clutch nount 5%9 and i s operable to nove
chargi ng gear 520 between its chargi ng position and
slmﬂdrtys alAhRAS9 Jeashdd &l hichehSystonamlyebeoliselli IXHeeuséf-a Wérm gear
dosage ring 526 includes tr| er catch 530, which is
drive gsoavothguaberngtite Ay é@@hmpyona ﬁg et Upr ot 7 Suitahle drdividual “gear
532. V%en t
option G feesd i pbdificel o A5 SELerE e, Meich (PATHPIR force
chargd dcuatir dendentd). aThiaaddigst agf uder ofggeh “gedraining33IPaktes it easier for
trigger rel ease 532, charging gear 520 is noved from
IEﬂBFl@mﬁﬁéWQWﬁggﬂﬁg?Q4QHlto its rel ease position.
Accordingly, the charge within actuation device 40 is ,
h%s%und BE 8 1234@51@&3&& bg%;sme r Qfinéd inage %rtcﬁlte%s@igﬁmg of the
to trigger 32. Actuat ati on of the néed

nozzlé genst m];xeembgnct gl dcpmrmulm asienbear if figctirar meludm& Q@*eflotﬂ,@@ted to,
or. finger tr

[ ch inst at on
the spggish @pd Pogy ¢ 0 i B rlwagtssi e sl B35%s 0 R ﬁlé%e gérd the
pressuré oG HRY g xaalbeP PO dxal 9([51916 rdefSi@r aniRhlepesied® 34U hhRes@RYhat is more
permttlng ear rack to nove fromits rearward
dlfflchom pierae than pthersf SFhigisdlyso i parb o spesigsgliffpnegeas in skiggdgckness.

54, de sing fin er tr|
A e S
less difElcEa$6 iffeet. Tike é%l ¢Tth® ahin@dl ahd iog hemad piay Aezhde dhreffet on the -

pushed onto the to be injected with enough force
ease qfoinjasiien brngectkin ﬁhlég@ﬁs Bk CoRsRANASY ca Y vefh agf- ifiog example, in

( n i.gge
e SR 00 SO St s o
readﬂ?ﬁbﬁdﬂaﬁlﬁzﬂizlan hi; admleemﬂéeldﬁaleeAs mjelcion vdﬂmymferdumais for example,
ures - 24 is adapted for sujted to nan
regwwﬁhgrqq@e PP e CEa B DBl yPh 53813&8&% orhose body
reglor?ﬁﬁtga ate nfdrd ﬁa‘adﬂ‘f ﬁﬁlectécf‘v?fl %nlr@a Wr%&gulja%rdg U@arg@gompared to a

et nmechanism'(not sho directly or indirectly
body re:gnat élagsanms@ﬁﬁﬁcu}n td ngeat. aéﬂae offilledh shiorleas twil otpatemhs ayid take into

a. chain.ge tionall dtoc
consiqliation diegy iR anEH . ANEY Fostuthate/m et i B Ggsting the
raw&BQgg; s@hdre@ct uation is carried out as descrlbed
above. Tt will be clear to the skilled morker t hat
various arrangenent of gears and gearing '5 can be

%@ mn:c@org deviceralsRtIrgseRioIny pRBAeRIONRIYY Hskidlghasypply reservoir
for supp ylné ﬁ&(ﬁd t8 40t ngre%'e%lrafﬁt ll'f?%'sﬁgmﬁc non-limiting example, as depicted

in Figure 2 and 9, supply reservoir is syringe 21 containing a medicament. In Figure 8 the

supply reservoir is bottle 208 containing a medicament. Syringe 21 and bottle 208 are
connected to dosing reservoir 16 by a length of tubing 19 and a one-way valve 18. One-way
valve 18 allows unidirectional movement of medicament from syringe 24 to dosing reservoir
16. In these embodiments movement of plunger 15 from the forward position to the
rearward position in dosing reservoir 16 causes a single dose of medicament to be drawn

from syringe 21 into dosing reservoir 16.



devi ce 40. For exanple, a "gear train" consisting of

several gears acting on each other can drive a rack
wa@eeefpssazon, which acts directly or indirect| yPONCA2005/001824

pi ston and rod assenbly 32 to nove piston and rod

assenbly to its rearward position. A planetary drive

gear box can be used to act,dn the directly or

indirectly on piston and rod assenbly 32, in a sinilar

f aahicodrdehdd kathl ¥notleerpspe@t &ff Yhed prEeOivéiiibn! dlefh @t provided a
system may be used.. The use of a wormgear drive is )
meth%%@ﬁ wang temepdgtiepdnieinn dayigsi ipniniestioof gligyid thygnghfthe skin of
I I [1] g M [1] H . . .
o st S W ey At 4098 RSy 80, LRSS 3 ovieng
.a neetlleerdeanipeticin degee afthy pidseg idestition MOingHdeaadoiid doza ofiet liquid
use .of suc “"gear,tbﬁins" makes i.t easier for users

to be@ﬁlg}iléléte Gteptine ¢ devige brdnQying giskw ancrpd) %;semblyt."&% to the
rearw%ﬂpf)@s?tii(ﬁf; ?gdcg?/g Ao iqfﬁ%a%ﬁ't ke Bf Eh}{éesu%{)etct td lykeinljeicted; and (iii)

posttioni the nozzli e agal nst the subject w

triggatmgethel acmanomdenies toéxfehatdmss of ithecliqud igrouplu thenatlet orifice and
gt to he. speci es .and body region to be
m”“@ﬂ?@%&gﬂ?u$5%e§5@‘gﬁhFWgngﬁbject to be injected, and

the pressure of the gas charge. For exanple, certain

anAIMBlib1sREEHE parints! andgaeens kpPlidatiahs mentidHed iflithik iSpeéitication are
. to pierce than others. This is due, in part, to ]
indicapecifshe kivel efr kit ebthiope shidled mihe kiide svhighaist inpensionypertains and

r |,C | e | aye..r egi af .t ‘o
we WRIDSERP-BRLbU S RE TG ey o8l 3l bicaion,
paten@ @@ pafent bgplRaiiom wanspeoifichllyrand flywvidldly ihdicatedno BE irkoEporated
on the ease of injection, since skin thickness and

by refesafic8eness can vary with age. For exanple, in sone
speci es, a younger individual (e.g., neonate or
: W Pehens] . . i o
e b e PR AT A R LRSI BEL L sl SR faied i
manyawaysaSach Fanatioxsam mt to bgiregasdddetsi ndepahierecfaom the spirit and scope
creases of . linbs wllL typicall e easier to inject.
of thrS 8T, 899 Pl G Bogifistel B & nistie e, GR35 o o SRR i e art are
intend&ﬂﬁ'b%@n@ucﬂé&’%ﬁhiﬁ&1%3&5?@99@8 feAige chanpar ed to a body
region that is nore difficult to inject. The skilled
wor ker will appreciate and take into consideration the
vari ous species, body region and/or age differences,
when sel ecting the pressure of the gas-charge. The
i njection device of the present invention optionally
i ncludes a supply reservoir for supplying liquid to
dosing reservoir 16. In a specific, non-limting
exanpl e, as depicted in Figure 2 and 9, supply
reservoir is syringe 21 containing a nedicanment. In
Figure 8 the



supply reservoir is bottle 208 containing a

medi canent. Syringe 21 and bottle 208 are connected to
walomsnsgieeservoir 16 by a | ength of tubing 19 BPeTCaA2005/001824

one-way val ve 18. One-way val ve 18 al |l ows

uni di rectional novenent of2%redi cament from syringe 24

to dosing reservoir 16. In these enbodi nents novenent

e MBI TS THE VRO BaBRhanEstaiife properTy OR

PRIVILEGE'H €1 Ao PARTESEFAMENAS FoPEOW@Wn from syringe 21

Into dosing reservolr 16.1n accordance with anot her
aspect of the present invention there is provided a
met hod of using the needle-free injection device for
injection of a liquid through the skin of a subject,

h be. .ani pal h . Th :
1 R Pl lon P o ey G pSSre from o
dékend eer0bir Hiiugh f6ulet bfifiedor admitaMialionad ah efistal onBuman, of the

dose of the ljiquid to be adm nistered;, (ii) actuating )
typR&oBPUsEg hplupsc vilaplysiessivethin said dasiag rpfepvorp and maygble in a

RERAEREEAENTY] bR 64 B dReRhe (IS T BECE S HhBrovement
cdrhgrisiicg arpsdtaatingelevive, datl sctyeting aedios eomprisihg: | i qui d
through the outlet orifice and nozzle 17 and through
he skin.qf the subject. Al publications, patents and
@ at e 2SN BAPPFns nentioned in this Specification
are indicative of the |level of skill of those skilled
)N t Heisfin ardGodMaisethblyhélflablestivedin ReidichhMbertdid rAd®ble between
herein incorporated by reference to the sane extent as
i f ea&drwardipesititredndadspivesd pesitionsat ent, or pat ent
applications was specifically and individually

hndi | t ar . .
Drvehironpedl RESOANT B ufping TR and1Bd sssembly to said
t hat fdrfvardspositiomgy be varied in many ways. Such
variations are not to be regarded as a departure from
he spirit and.sco of the inventiqgn, and all such . .
(rodi FieEsR 105 OEE T00 PR GerataY BEERTISAI @ Sprree into said
t he ﬁ%kfﬁa%ogﬁbﬁqgﬁp to be included within the scope
of the fol lFow ng clai ms. THE EMBODI MENTS OF THE
I NVENTI ON I N WHI CH AN EXCLUSI VE PROPERTY OR PRI VI LEGE
()S CaArigEey ARErebEFNEDeRGimDIsRdWBIston, and agsembdy|ie - faid gcarward
injech n device for delivering a nmedi canent under
presgd?él%ron1a dosi ng reservoir through an outl et
orifice for adm nistration to an ani mal or human, of
whbeby \pgvatimgpaid trigges cpisengad pidtolahd yod assembédta be released for

sai d dosi ng, reservoir an vable ip, a . .
movement by sa%d gas charge to sgdr?gmard pospuon so as to impact said plunger

directly or indirectly with a force sufficient to cause said plunger to move in said forward

direction to expel said medicament through said outlet.

The needle-free injection device according to claim 1, wherein the circumference of the
piston of said piston and rod assembly defines an outer edge that is in contact with the
interior surface of said gas tight chamber such that the piston defines an extension portion

and a compression portion of said gas tight chamber.

SUBSTITUTE SHEET (RULE 26)



10.

11.

forward direction for expelling said nedi canent

through said orifice, the inprovenent conprising an
wa@cewaass4ng devi ce, said actuating device conprPGI/Ng2005/001824

(a) a gas tight chanber; (b) a piston and rod assenbly

slidably received in said ghanber and novabl e between

a forward position and a rearward position; (c) a gas

charge in said chanber for urging said piston and rod

[

T e Tt Aol kAL E g (0 Sl Aol g pon of said piston
ardwmdg%senﬂﬂga comiptisescapusinge o dluid commamitatien batween ggrelrextensmn

ably retaini.n i d pi.sto d assenbly in

PP A SR st et PO oh B el Lk PodPing sal ¢

trigger causes said piston and rod assenbly to be
TheheseHed HjediOH QIRRRE abyordigto 3a§ oab @ﬁuﬁlol &A% dwherem said gas

forward p05| tion so as to inpact said plunger directly
chergd indicomprassedineth gas ooy wixtwigfof compressaddnerhgese sai d

plunger to nove in said forward direction to expe
Tﬁ@ﬁ%df?@%eg@@ﬁ{)% Eh%\lf ongfzplz\?/’ Iﬁicfrél vgﬁé%%ﬁ Et]llx rx%p-ggs%fzd 1nert1gas is nitrogen.

wherein the circunference of the plston of said piston
Thndeadblfres sgerhiby ddeite nerding ovtey osdglclhinal to § further comprising

ntact w e interior, surface of said gas tight

a fifsiciiian Hmtfjf%{ulbflﬁ%tm@ sidpaens e sreai¥ensi on

portion and a conpression portion of said gas tight
TEOREBRE-fRe dERReNRREIIMS ES R4 6CHhORIIMERIGE ?&Hﬂhﬁ Os a light

to claim2, wherein said piston of said pi ston and rod
wakgbeoibl y conprises a passage for fluid conmunicati on

bet ween sai d extension portion and said conpression

. . -

Tll%r)] }rutéég?enfrgé léli&?lgg %gxé%% rggéor(ﬁ‘” Q?@%?X/o%en%f %i?nrp?%g% hl_ttt{ler cgmprlsmg
a ghyet@ipling abshegasg thavdef sad piscammdess eothe Phinked athedin faid gap-

m xture of conpressed jnert gas. 5. The needle-free
CqURH1B8 if &ﬁnfe@m% 60 SHAIBRLY fn AP %@F@.W\m@ tippd9ad aid plunger

8Pt BRfonlahqRd BREEBIY Oin FREARRE BolitisE L0 ecti on
g 8 r?' cI al

evi ce according to a one o to 5 further
conprising a Iubrlcatlon medi um for |ubricating said
Thd seedie-ferdinjestiomdsdabodficlaim 8 wherein the gap-coupling comprises:

(a) a first end for removable attachment of the gap-coupling to said rod; and
(b) a second end for sliding engagement with the plunger.

The needle-free device according to any one of claims 1 to 7 further comprising means
for transferring force generated by movement of said piston and rod assembly to said
plunger, whereby activating said trigger causes said piston and rod assembly to be
released for movement by said gas charge to said forward position thereby imparting a
force to said means for transferring force which in turn imparts the force to said plunger
sufficient to cause said plunger to move in said forward direction to expel said-

medicament through said outlet

The needle-free injection device according to claim 1, wherein said means for moving

said piston and rod assembly is a manual means.



12.

13.

14.

15.

16.

7. The needl e-free device according to claim6,
wherein lubrication nediumis a |ight weight oil. 8.
wab@etssadé e-free i njection device accordi ng t oPENZARINE/001824
of claiml1l to 7 further conprising a gap-coupling
connecting the rod of said;;piston and rod to the
pl unger, wherein said gapcoupllng is configured to
mai ntai n a gap-di stance betmeen said rod and said
TRé YBERE-1eB6R;eefdif] d@h%é %@c&ﬁ@ dcl@ﬁﬁ' AP ehdin | Rid® ?ﬂaﬂual means
rearward position. 9. The ne e-free |nject|on devi
cayfiprgdesii m 8 wherein the gap- coupllng conprises: (a) a
first end for renovabl e attachnent of the gap coupling

3B 562 SR Ui v

devi emackier dlofd Jositidf Yo 88&codll opbdpditich;t 0 7 furt her
conprising nmeans for transferring force generated by

novenent of said piston and rod assenbly to said
(1 ungBrsh ipA erRlytterhasitp saiddandler aidgger causes sai d

pi ston and rod assenbly to be rel eased for novenent by

ai dygaSuARR! HEmbe: | it
C?rrparti nlé gl%f or cfé t%égagﬁvgﬁrn%sat %?At%rtgﬂréd;ﬁsfa?&/p ?Sétrl%neand rod
whi cssemblyur n i nparts the force to said plunger

sufficient to cause said plunger to nove in said

whEEH S ot T alp s SR ok Fed 7o, QGRG0 54 second open
PEEESH ﬁidﬁﬁhsh Qo bitdaBkslsai NRERING r8@hiskr ARARheh id 'ﬁ'ﬂﬁdl@gs retumed to
said piston and rod assenbly is a manual means. The

sai@elgpasl gasiioniafjusbing derce ewtm@featedd@ 8aifh guﬂorodl, whwhm turn transfers

S GRER 5% G R 2 R B NRLREE syt Bloy AR Pisfssombty from

saﬂ@fdrwerdqxaﬁnmn\wtszabh@révamrpoaltfolnrst cl osed position to a
second open position; (b) a push rod pivotally
attached to sajd handle; and (¢) an actuatlng menber
Thparesis- g@ ¢ yrieopdexice Pl g | H@efeéra sgifl raeAny IPoBIoVngrsaid piston

ardNdd a8, %%Mtorl ehy when said handle is noved
cl ose

fromsaid first position to said second open
osition said push rod engages said actuating nenber
Thawkedivelicsiajedtipmdeiiee dacsordagiorndalmt I3 further comprising:

(a) a gear assembly operatively associated with said motorized means; and

(b)  an actuating member operatively associated with the rod of said position and rod

assembly,

whereby said motorized means transfers a force to said gear assembly which transfers the
force to said actuating member to move said piston and rod assembly from said forward

position to said rearward position.

The needle-free injection device of claims 13 or 14 wherein said motorized means is a

DC power supply.

The needle-free injection device of claim 13 or 14 wherein said motorized means is an

AC power supply.



17.

18.

19.

20.

21.

wh
. Ember, S thatisa

said closed position a pushing force is transferred to
said push rod, which in turn transfers the pushing
WO 0006658406 sai d actuati ng nmenber to nove sai d pPGI/OA2@5401824
rod assenbly fromsaid forward position to said
rearward position. 13. Thesmeedl e-free injection
device of claim1l wherein said neans for noving said
pi ston and rod assenbly is a notorized nmeans. 14. The
The &6t dde-Free tibdioRtlel 2B alRYHIGE tREIaRA @Q,Whér&n%@#;ﬁgh]rgd is adjustable
further conprising: (a) a gear assenbly operatively
ihlengdi at ed with said notorized neans; and (b) an
actuati ng nenber operatively associated with the rod
. I r.eby. sai.d . .
T SOE RO R RR, AR hI B IFT Pl [ 3URRy S remer compries o
trégpeeinp lyventhicing ta £iss bad and heset@id end andBéilg dekdiablé RBout a pivot
iston and rod assenbly fromsaid

nernber to nove said, I

n?%\?rg%éraad (FeRRetesnatt %ncg Ery enddpviaiddprydsiod; sterchy whrnea downward
- i N i N .of.. i Or._. . .

ropedL exiiy] ESHiaR SERPISEIAIICAS Pty o g pivo

nikneben ead Iseidf fiwe end jiserdised rcadsiug ceidofushl rad o MBseppagedsaid actuating

rein,said nptorized ans s an AC power supply.17. )
@W?ﬁ 1P ﬁSS&@ﬁwoa ?fgiSﬁ’gl reyrWard pagition to said

fdrdrardb&it®dn? the push rod is adjustable in length. 18.

The needl e-free injection device according to clains

12, wherein said trigger conprises a triggering |ever

Thewepdledreei ingactiendlesiied ascendingntd ehimahld Whsreig said manual means

c&kﬁﬁ%%ble about a pivot nenber and connected at said

itst end to said push rod, whereby when a downward

force is exerted on said second end of said triggering

(deven landlpi piodtsll pleotiicctdi 1 Pid atedi® e injatitbnsaéwded hlic pivotable

end i_s raj,sed causing said push rod to disengage sai d

act udPIhYTIFFE Aesd RAsEPIA disecond PPER Potitieid rod assenbl y

noves fromsaid rearward position to said forward

O cor i by SPaRgee SRR PR BRI HED

conpri ses: ' . . . N
(c) an actuating member operatively associated with the rod of said position and rod -

assembly,

whereby when said handle is moved from said first closed position to said second open
position said gear assembly transfers a force to said actuating member to move said

piston and rod assembly from said forward position to said rearward position.

The needle-free injection device according to claims 19, wherein said trigger comprises a
trigger mechanism, whereby user activation of said trigger mechanism causes said gear
assembly to disengage said actuating member such that said piston and rod assembly

moves from said rearward position to said forward position.
A method of injecting a medicament into an animal or a human, comprising:

(a) providing an actuated needle-free injection-device according to any one of claims

1 to 20 having a medicament within said dosing chamber;



(a) a handle pivotally connected to said needle-free

i njection device and pivotable froma first cl osed
w@omcssare t o a second open position; (b) a geaPCT/CA2005/001824

assenbly operatively associated with said handle; and

(c) an actuating nenber opgratively associated with

the rod of said position and rod assenbly, whereby

when said handle is noved fromsaid first closed

osi fJ ffdltat @ 6its Bir ddB@@ktration; and

(b)osséﬁn%%k %?gﬁ@#tg)ggﬁggg‘%?ggﬁﬁgﬂsal d actuating menber to

nove sai d piston and rod assenbly fron1sa|d forward
(c)oosntlgmlrlgosayhmdecrt@ard%(m svek i thatoyqid pepdicprent is exPelled through

needl e-free injection device according to clains 19,

mheréﬁ%‘g¥ﬁ?f§¢rgger conprises a trigger nmechani sm

wher eby user activation of said trigger nmechani sm
A KRUDE theSiitle bf gRahecdfesRedInyection dicsien gegedingitd aay boaof algims 1to

menber such that said piston and rod assenbly noves
21f compssingt rearward position to said forward position.

21. A nmethod of injecting a nedicanent into an ani nal

a rovi di ng an actuat ed

@geegpgqg%@gfﬁ%qggyﬁin-ag%|%gpaccordlng to any one of

claims 1 to 20 having a nedi canent within said dosing
(b¥ haninetrydtiohs filr dled weg thereofout | et orifice agai nst said

animal at a site for adm nistration; and (c)

triggering said injection-device such that said

medi canent is expelled through said outlet orifice.

22. A kit for the use of the needle-free injection

devi ce according to any one of clainms 1 to 21,

conprising: (a) the needle-free injection device; and

(b) instructions for the use thereof.



