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- | - NEEDLE- FREE I NJECTOR FIELD OF THE | NVENTI ON 5
The present invention pertains to the field of

needl e-free injectors. BACKGROUND Injections of
medi canments are typically carried out using

needl e-containing injectors. There are a variety of
probl ems associated with needl e-containing injectors

i ncl udi ng cross- ;ggﬁiﬂgggggiggggg%hggubjects recei ving
andlnjectlon t he such injections
and the potential_f , reak, and

di sl odge, within é"m,h, éﬂﬁjﬁﬁﬁﬁ#&@fed The

breakage of a needle within_a subject can be not only
detFherpsereall inyastioh setfyden torhealidd aerqedlerfagerigiceirrs: he

subj ect, but can also have significant economc inpact.
Increasingly, efforts Batk&reuNbhrected to devel opi ng

needl e-free injectors,”Tn an 15 attenpt to avoid
pr qgj'e s fh%ﬁ{f;grtng&s Lot PpiB4 af‘rléagﬂtt f‘%lﬁlé RGN RELRRS irdj&tors.
current  use ypically; su nee ree injectors are

Thepoave edribty airpmbldrr&sr madciged W$th mptdie-sontainingrinjectdes including cross-

congp%rfla:téh E?t Yo I%gﬁflVlg% a%%}l%.hhgﬁh@g H agsﬁélg{e V\QQ ughe 1n?e|&10ns and

the BbRAGH 3Bt ABaRESIe! @F bichle dadedislodR, Withfad smgeawabgnapmd The
and not anmenable for use within an encl osure such

breaémgeoﬂf p meedle apibimae cviectsan e drot pply defrigaentylito b, haerl%loaﬂs‘ewe“-
beifahf Itlﬁ1 CSQIBJG% Bg&{antago%fa%r SohiRERE edohBRT drfrgﬁigtr nal power

revrous nee free injectors
are typlcally conpllcated in design, which in turn
r edodreasinighy, i efiforte dweel beos tlirgsted teadryeoingr eeedipHigeeinjectors, in an

therefore far
oT808 PSR RSB o S PR SEf e e
Typtdaﬂy,psmul@ as&llOfresadgbdiors ko powerdd biy mh caxperdial @as bepplmmb provide
s R Gt SRR RLBE Gune T SRS el §Fan oxtemal s
sup%l?tc%p de ‘Ehsa&%ﬁta%&ﬁiélfgr e SQNH i ¥Sfbe biaberdYe &fd ddi@menable for

eced I Ng i nf or mati on constltutes prlor art agalnst
use twithip e sealosim\seph asran GnevArborapryTHEm NVENTIEN Ahcan also be

mcorrllgéﬁ%:rtg tﬁ? ];sgo:gg Theld S}’)%Q text pn\e/lF nrt)wé)r 'pﬁlé%o Rﬁ(ﬁm&ﬁﬂgepreyloﬁs needle-

I'njecrion accor

freeQRRCcOBREE typ@cfally h@mph%émln de@i\gﬁmvhmh] it hen eesulis pr inviedeed cast of

needl e-free injection -2-
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 obiject 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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device for delivering a nmedi canment under pressure from

a dosing reservoir through an outlet orifice for

adm nistration to an ani mal and/or human, of the type

conprising a plunger slidably received in said dosing

reservoir and novable in a forward direction for

expel ling said nedicanent through said orifice, the

I S

e R AR T Ay PELEL LR Ry B e BTG an outer
orifie ifgreadministratfim gy am agiasal tangdfot humbﬁl,nii)téth,e tppst:&lnpﬁﬂdg moglunger

enbl I|d received in the cha movahl e
StighbRBerves %&f@ﬁ%ﬂ&lgpr&éwwb ﬁn‘gWG’V%bl? Hhf JS@WIP% dor gxpelling
saif) AfediAiAE thridudi8aig NaREr t}feoﬁnﬁ%\%ﬂ%ﬁt '%:Bﬁpﬂén%% QR acﬁfz‘l@ing device

rod assenbly to the forward position; nmeans for noving
disppged W%@meaﬁl@ fregdnigeticandsivice, wg@aﬁsatmgmvga@omhaslgg a gas tight
chdnﬂfe?, e# LA Ws%nﬁﬁ? 'sl%da%@ﬁ re@&g dam tﬁé %ga gﬁd movilble between a

rele sa Fod assend n

y retalning on an

fortvael postionand apezﬂwarcbpnsmdnea ghryc}acgei iu ald clgmtbhefdr nirgji@e the piston
rel eased for

t nd rod assenbly to
and R go PiechBlaTohal B8 FETRHE" i Rarte PRSE, Tl disembly
agaﬁh‘ist th@ gaﬁ’wﬁﬁx{ge tikie the HABRIrd pdiitie tand aOFighditdbof RSdsably WthiRing the

a force sufficient to cause the plunger to nove 1n the
pisfogad rer aserably; iBihe tamyase posivien, yhereby metivating thsuigigeeragagses the

pis@Hdn8trod | BsARHL 1S BRGEI M rfoﬁﬁg)rvglﬂg@%ﬁgt goagfc#ax%g tg,the forward

present invention the circu
posdtfonssi a$ tpnslpam thenplungat, dissdyior yndetilnesgittan foge enfﬁedgem cause
the é)lpung?r t& rtirlovg H%%Sgprv?\é\% hlr?(%lg]? tq elﬁgelst:yg %ﬁlscglé;@atﬁg@gélh ssald outlet.
extension portion and a conpression portion of said

gasintdcgirtlarceanide bne bnbadigentdenGe prdsthkt ia@dBthe circumference of
enbod i nyention the needl e-free

of th esent
the piiane Sétsfnwﬁﬁog 3 8d zo %ﬁﬁefe'almef R BortHRicdien ghat feing eontagk with the
intekiB£ suRfazt @ sAQ %a§ AgheHaRBB dich d: & pidBn @leﬂﬂ&eafn’ exMIRIA! Prtion

sai d gap-couplin s configured to nalnta In
and gpemgressian @@ﬂ@ep%é'cé@h gaight ﬁhmhta'nd sai d pl ung e r when

said piston and rod assenbly is in said rearmard
po%h%i&ﬁ r c |, es i
Fipa Cen a cgr\?f;ﬂgmva%l Ergﬁ ctglgg t (QEU{E oé}gi ﬁp gap onc(t)h%pxixeieﬂlge free
devtco csmpdsascadgapamﬂphngmadngrtﬂe tat oSthe ghigdeh epAdessstibly to the

oo, R R S o S e i

rod iaR@| sdidie pluagdrewha] s4T8 isto %ﬁd ey 'a@&n{bﬁ‘}e iPiP0, @nga?@gosmon
assenbl y agai nst the gas charge, conpri ses:
Prefgraflynthe e2apropuRling gorewines et et pesd £<m r@m@@@hﬂt a@tthchaeent of the gap-

d
couﬂ)lﬂ%qg E%g P(%dj GNd & ?ec%ﬂ(ﬁj encpfoy Qﬁcﬁ% ?nga% metng w1t'h tﬁ'eu%lﬁn g?ezg

a second open
plvotally attached to sald handl e; and (c) an
actlac¢ardanse mvigh ao preecHici vrebgdimsmoof dtee dregérit hintdreion otﬂe afevice

nd.rod ass and. configured to
mch?o%% qorﬁ%@tafgqegn fg)r Sloving th rh 8nd fod assgnubly agamstnge gas gharge
Wthh 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




WD 2006/ 058426 PCT/ CA2005/ 001824 -3 push rod, whereby

when said handle is noved fromsaid first closed

position to said second position said push rod engages

SWPA®AP}MAE i ng nenber and when sai d handl e i s PEECAR#NSH01824

to said closed position a pushing force is transferred

to said push rod, which in turn transfers the pushing

force to said actuating nenbgr to nove said piston and

rod assenbly fromsaid 5 forward position to said
puslesadnahercpowhen sid handledie exnved frem said firskelosgr pesitien & said second

po?féﬁ‘BR@&ng)ﬂEh 2k &nggg?%a%ﬁ%% x{ixg};vﬁ%h N6 B nd I8 RS urned to

conprises a han pIVOtaF connected to said

saitledobeé pbsiden & pjishitg forcede wiasderamicio spidvmtsialbdde whidhnindurn transfers
first closed siti.on to.a second open positi.on; .

the, BESTIREI IS TG o 4S8 PIETHGR 1O DS e Bl A0 1 At fom said

foRfar® Bbsitidni 16 bAd raARdari 9asiageenbl y; and a force transfer 0
means for transferring force applied to the handle to a

gear assenpbly operatijvely assgciated wth said handle,
wher'® B?/C%\S}?éﬁg/ évafﬁoanh%{??&raéey PEbopEY ‘PfS‘BW%‘?&FT& ipygogipn the manual
méeh®6RpRAS 4 haild iveRilY conBERAdPPAN RABE-tEO Mis@iod @8R and
_assenbly transfers force generated by novenent of the
Pitpsghde drompa daptdclaredurasitivg teemisedont oped \ResiEaR:darp peudmganerber
fr . e g shi
opb Bl A7 3Pk i 1208 of S ithon ROFld AR B CBL force wansfer
mamny fangrasdendng fetoappdind to td hasde hbh gedr sssamirtyt apeiatizely associated

Jrean f.or_ex le a or.. AC po supply.. In . .
il QR AR B et et RS da TR g Ry, B position to sid
sedond edpeh @Bsitibiail aRel @ssEmBly trirRfee Forod gelRvdteE bl ufidvesient of the

conpri ses a gear assenbly driven b not or; _and an,

hangle (R 8aich geuaHDSIRTIRSS &9 FHOVE Spif Pé%%%m od sty frm saisyforward

poSifio® & didRbslvaR Refionod assenbly, whereby said O notor
ransfers a force to said gear assenbly, which transfers

the force to said actuating nenber to nove said_piston

and Aligiatieedin e yeppofar SBeEIS stidaisiorp g radcssangbly & @ motorized
Y ‘ dance wi th another specific
RSP RSB :

present vention the trigger

conprises a tr%ggering | ever having a first end and a

secdndcceridnemurith einpigep pubedibeet efbdatpresentsingenjion. wermsedle-free
.. C i i t .Sai 0 .
R SRR UnRle Lo 2o BRRDeEote oo
megtbdr oferatiely dssdofpget willy theerod rof isgid piistat sndabd ussesihlyd whiereby said

e RS S R R R
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.




that said piston and rod assenbly noves from said

rearward position to said forward position. WO

2006/ 058426 PCT/ CA2005/001824 -4 In accordance with

af @ Ney0s&8pect of the present invention, ther &GRCA2005/001824

provided a nethod of injecting a nedicanent into an

ani mal / human, conpri si ng: (2) provi di ng an actuated

needl e-free injection deviC€ " as described herein and.

havregoerdprcsi wibrapethow aspest ofs BedPrasset H&%W%ﬁé?r? 1§ fpyovided a
metRb@ Sk el Q%Ad?cta]mgﬁf {dt& &n Onith iBubdah e6dh@Rkirde \(hC froviding an

agai nst” sald ani na at a site for adm nistration; and
actuate)l teedlgdimei ingeteami dbvicaj sscdasotbed dwieteanslegyingmmedigpgent within

.edi capent 1 s.expel led through saj e LE s hos
soi SR AT LD R Fer HE R e ticrHeyRb ubiii saih nimal
at 4 NeNFIroMimihResteon: Sendr @Y1 sliggertngk sdid figfectidrhelevise soh ghat said

needl e-free_injection device as described herein,
me@mﬁtéﬁeﬁ@@lle@é}}fotlﬁbs%‘éﬂk&@rﬁc@e i nj ection device; and
(b) instructions for the use thereof. BRI EF DESCRI PTI ON

OF 1 Hecdrl 43RGsh BhatEaspddt bSthd pRis&tt dfieatidh, eereis provided a kit for
needl e-free injection device accaordi,ng to .on

. . * e.

the wppeich Rrefle-fofe nivetioprdsyion s dergabied hsreimigopriyned @) Bepgedie-free
PNl c p Degeherot iRGise iHaleBEt | on devi ce according
mjetgeg&{a(g%tﬁ(%’e%hm%al rreﬂ%&%% thge present invention; Figure

2 is a cross-sectional view of a needle-free injection

devi ce accor Giggg PESCRIPTIONGIHE PIGURESPT esent

i nvention; FiTgure 3 provides three cross-sectional

vi ews of an actuation device in_three stage

\ ) s _of .
opdtigire oA g8 % Phetegreh ©of ¢k npedlefies dreion; S¥icgAsPHing to one
' 0B s:9EndoRCaRr PRERT 1B 119 MeMdtaaphFbONT Sedtle-free
em%)gg?%htqs t g%éggtgglaﬁ on devi ce before1 bel:sﬁrl_g@rm?unt ed in
injettien devirsiangprding thanothee erbedimerieof ithy presentgavaséonice.
Figure 313 depicts the actuation device nounted in the
hoﬁg&}? 2 i?fa S8E 085S 66 h@éd‘?&fg‘é@ﬁj ¥ 8&nicaMees:Bing to one
the actuation device is in an uncharged condition.
embadghiere oBBedegemtisventien;sane act uati on devi ce as depicted
in Figure 3B after charging of the device by the user,

such that th i ston and..rod _a IS 0 Rt
T odvlPa PG e op o Ry vRYS S Halefoh Bolidiin fnee apes of
opefttion (FaP n6lPIrbd thigeibh alaliee faotordiag to ona enbedinent peehe present

mV%*rgl'!@ggéilggrg ﬁ@&gpd A %c%ﬁ;_%g &%@%{oﬁ%ﬁ%ﬁ%&gﬁ@"ﬁ% %ilonugpetd ir? Elethggsing of the

needle-free injection device. Figure 3B depicts the actuation device mounted in the housing

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 phunger slidingly received within the gap-coupling, the gap-coupling is attached to the

connector, which is in turn connected to the rod.

SUBSTITUTE SHEET (RULE 26)




an expl oded view of the plunger, gap-coupling and
connector. Figures 4B and 4C depicts the plunger
slidingly received within the gap-coupling, the
gup2wefi4eing i s attached to the connector, WACTHRAR®S/H01824
turn connected to the rod. SUBSTI TUTE SHEET ( RULE 26)

WO 2006/ 058426 PCT/ CA2005/001824 -5 Figure 5is a
cross-sectional view of affnual neans for noving the

pi Ficake Ria E06-seasaRky ciganastl mérms dersmeting the nisiomand rod

needl e-free injection,device according t e
asseblio BBt 1 B e R0 TRISRT SR TP Ee asorting dp, one
embJ@Richt of AR Hrangdt awkidnherikines 5A @ldosBdiepios ittel lemdkeni the first
second open p05|t|on respectlvFIy Figure 6 is a

clos%msgwﬁsgﬁon ﬁP%ﬁﬁP’érﬁg&’e?tW@Yrranual char ger depicted
in Figure 5; F| gure 7 is a photograph of an exanpl e of

thg gé@éws'a 289 o8 8Pk:GERIE dMhdhgninbcthrger BegetedintFigure 5;
an are Cross- sectlonal views of a needle-free

RS RE NN Y EHERETIENG. M

F| gure 9 is a cross-sectional view of a needle-free
| nipgskd O SIQVB GR @@éﬁ@eaioﬁﬂ VidvsaiTa needibdrte imadtionfdetice (A) and
present invention; gure 10 is i.cal
ahan@*bﬂé%ﬁt(ﬁi aqsATdae to ﬁ@e Eff@é%‘ﬁ? OE‘%FE’ g“%‘b‘?&?%d af t er
trlggerlng the injection device of the present
‘ﬁ%ﬁé 9%s a Efo@&iﬁe%tlaﬂal hivAofd KiedNifRY ifjtctidnaleeirh actionding to one
e needl e-free injector of the present invention;
embléd!gmﬁmeoii@ep@s@t@w&%@ﬂsﬁectl on side view of the
needl e-free injection device depicted in Figure 11;
Fi a?ag\f tdfVie VhrBIWuRf pitheen observed after
e%@eﬁr%e?. ny e nlé%?e%%%ﬁl%ggged&v%t e% in |p:| gure 11;
trigderipp e ibjkciion devizaof fhalpresentépisatione vi ew of the
needle free injection device depicted in Figure 11;
t Bt tor of the present
e e £ iP5 BBl Bhe ARLERAG OF ot R ke kibior of o2

inveationtr e 16 is a perspective, partially expl oded view, of
the needl e-free injection

Figure 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;

SUBSTITUTE SHEET (RULE 26)
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devi ce depicted in Figure 11; SUBSTI TUTE SHEET ( RULE
26) -6- Figure 17 is a side, partially expl oded view,

of the needle-free injection device depicted in Figure
11; Figure 18 is a perspective, partially expl oded
view, of the needle-free injection device depicted in
Flgure 11; 5 Flgure 19 is a_gide, partially exploded

\é: CH 2 ’}hﬁe:ans?(? p%Bt aﬁlgeefpwdg& t\)le(w &e\ﬁl Cneeedlg%) f%‘n& device

ngltudlna cross sec

dqﬁaeﬁnmmgmﬁeeﬂle free injection device depicted in
Figure 11, Figure 21 is a partial perspective view of

ect on. devi c chte n 10 Figure .
L1 FRAGHE  Tret b wRlifly P RAEEIEh el il hfpeiion
deﬂl&&ﬁb@td‘dﬁﬁ&gum ection device according to an
aIternative enbodi ment of the present invention; Figure

de vi ew of he need| e-free njec ign deV|
pﬁ‘ék‘fédﬂ K &Sl @a8i! hy %PE@?% Visy. i the @ﬁﬁiﬁfﬂ'e@dnﬁw device
dqmﬁgwmqﬁlkgelneedle free |nject|on devi ce depicted in

15 Flgure 22: and Figure 25 is a nmagnified side view of

the needl e-free injection device depicted in of Figure
22 Figyret Heispatlangiwgdinpe stoss sedtionalt view the|needls-fiepnjection device

dqﬂ%&ﬂﬁr %kglpold face type serve to identify the
conponent pdrts that are described and referred to in

relation to the drawi ngs 20 depicting various

entdogire@ntisa pirtishgeripevterstvion of the nstbierfrde bgeation edvithddpicted in
F%ﬁQIQescrlblng various enbodi nents of the present

invention, the sane reference nuneral s have been used

to |dent|fy the sane or simlar elenents. Mreover, for

t hefigake2o0fs sipaplallyi tryhspgpaitt sdhavsy dfee Reqid-fré€dnjbétdm device

sqnme figures of the draw WD 2006/ 058426
acoSRE (AFD LTINS fﬁlbOdl?“eBEﬁ&ﬁiEfﬁs%Eet‘ﬁi‘ ¥ ON OF THE
I NVENTI ON
Figure 23 is a side view of the needle-free injection 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.




As will be explained in nore detail below the present

i nvention provides a needle- free injection device for

i njecting a nmedi canent under pressure into a human or
awDrrade/0ssibe devi ce of the present invention EOTEARESSH01824
some of the features of standard needle-free 5

i njection devices including a dosing reservoir for the

medi canent, and an outlet octhfice in the dosing

reservoir through whi ch the nedlcanent |s expelled for

admi ni st r atRIEFATIGED AHTS GRRATRF S AN VS

needl e-free |nJect|on devi ces knomn in the art, the

devi [ e
oy b, RIS S OB 07 KB R B RS e
frdeonjeeniah degice émpajebmm mhcecamnhlt umuemesmmr mighhtrhan @uiniredl. The

d f.0 th ,
aPice i PO TR GBS (070 Dayalie A, T gl s eedle froe

infeo d&idag ithgiage a oG resbiepb €sr thaviddGameit] SidM aittt bAflce in
assenbly slidably recelved therein, a gas charge in the

the,desing gerver dhtoueh mirchythgimegicamenpisstipriletnfer pdainistration to the

an@f R Rl OA Qi QLR HeAOSict | ébth‘é@ﬂéesﬁ&Bxﬁn P4, ﬂh@ Bevice of
pi ston and rod assenbly agai the gas charge to

the preseudrinyvepoei makes usadf a plungeggislablygecervst gadlebdoping reserv01r and

[ LS a r ad [y in.the.
b 0108 e BRLR L ERSIAL M W B E IR s o
theppmann inzetionptheseste sniak yrermmbﬁleﬂ ovithie@ atmetivey dévize sbipising a gas

.S0 .as.to i act. the irectl indirectl "

el ERLG FERRtP ol Gl LHE b rohAges okt fapttigse in the

gal ﬁ@@d chABBECRMBHing the PididiLarliost RekeiBSEIoVLFotw R Hobillbs) bfﬁéhns for
the skin of the human or animal being treate Al

meyiph e Brop And Fed AseBbly-Epae thajcet chaee Hed ireewid posmon and a
f 1.0 I ..

tr1 %e?é Fygélab éefa%g%b gf% e%%glﬁ]tgdﬁ(ghﬁiszsﬁ 8?%9%\%% rom ds (E)Sjltleocrzl t such

thatovisn bl]leefugge(res rpleasel, theymsion and rad assainhlyl hotes teehe ffamard position
ections. ter at i.vel or..a on .o t he

so,sBufiuteP s piefy BRSPS RRcst Bpelo e e phunger

foﬁa&@mgeltmed&aﬁfeﬁmém e, dosig fesas o And thir@ghiteyskibéfahé Winan or
reb all$mnng the user to bring the subjects to the

mﬂﬁﬁ-@@? YRa€¢ation to receive an injection. In certain

applications it may al so be beneficial to have only the

dos |MI]0th0;5cim&ﬂonBe Beddherrélemje6orsdet e if freReabipfIgkdelhd pbﬁtable

a user. In this enbodi ment, the actuating portion

for, expanies Disidicd itherPly allasiag At wer (0 BRVe ﬁr@nﬁe@uq@@ thEPischRe-2-»
hufReh 8F & E}ngfg \s{) E&fd: ThGHfeEFont: J%@terrfaﬁ@el? A 8-JofiRR of the needle free

I nj ection e conpri ses dosi ng reservolr
devieg @iayi bry permianeptlyd or samd‘vablg aitarﬂmdl toametructuﬂées@hvm an 1reectxon

i I. n V. outl.et, arifice
a3 o AR B D BB e it T S GOy f Pocsve wn
injaaipnbi dé@aiﬂ&@ﬁdc@ﬁ&ﬁﬂﬁnﬁmsw 0&=fi0ALB2hve only the dosing portlon 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




~ positign s, contraliled] hysastuating

-& expelled for adm nistration to an ani mal or human.
Optionally, nozzle 17 is renovably attached to the

di scharge end of dosing reservoir 16, for exanple via a
sEOAMPHPR426 pt i onal |y, reservoir 16 has an i dlG@CA2005/001824
openi ng through which the liquid may be received.

Dosing reservoir 16 can be sized to accommbdate a

range of volunmes of liquid.-Additionally, 5 dosing

reservoir. 16 may be renpvable so as to facilitate the
expsliedofor AdRERiYEALIOR B fany FYPEHoS PR RiPety. mepepild] is removably
atBhdda iR diQhargb bALEERSnY AsHivBR 18! fofl kAN EMh alsb:@W 1S Optionally,
dependi ng on Specific applications. Cenerally opposite
resemeoinlil6 diearageindst dopshing Hbroggls iwidchr Eseligd rmiysbameceived.  Dosing
xpel Lin n for N e i gui Lthin the...
5B 46 R FF o ErleaBiRBe TshrSe! sPkle th AR, Baigonany,
dosirigaekermiit160hay bereploesdato asredndilian, thassef egseivoirkofuared sizes

the expel lin ans is a plunger. 15 sl idabl ) e
enlog PR SRR Torqitieat yoRmes o ot opadin pn gpeciti
appBé&fiioed. d position and a forward position. Plunger 1.5

is sized to fit within dosing reservoir 16 such that

when it is noved fromthe rﬁgrmard_positiqn_to t he

f or efgraB SPPPYA (ht digcigtessend d TS ERAinE ARPIHITHisEsepglling means
fo¥ ec%ﬁr{lﬂr?é thel Bqli@ WEniRXRE!dosHy MYRITRRLIo@h BleURERE okfice. In one
romthe rearward to the forward 5 position is .
enghodimestt of thetpyesgnt inugnting, atevércm Higure Acthgaxpellinglghnsds 4@lunger
i s i SDo Sy . dl o -
14 TR WU B S REL it B mggion e
foawad pypiiaal Pyngcarifed siaéd @ fituwiiih dosing essembir 16eneh that when it is

limting exanples of whi.ch include, steel, stainless. .
il o oA By i ipTehPE i | Bty Bk fateRkin dosing
redeVABC 16 6 bel @xbERdAMDVEMBCAE Pliinder1BEGLRTtha rébbk @816 the forward

materi al , non-I|n1t|n€ .0 exanmpl es of which include,

evicg#0al | oy, carbon fiber and/or
conposite plastic. In accordance with one enbodi nent

of  tAdnSiih PVRPMcE B ishAYREAD whthinSa 3daRhed 6OmBeheedle-free injection

hand- hel d"by a user, and is optionally adapted to _
devise.eCompenenisxafiaaipre drirg48 ape wypigalboimaed of 2 dggble material, non-

T
needeafieabinjecadrt alehied dro thwodiynfprihed f ofr a e ematetiiad, aon-limiting

screw fit. . In al ternat.i ve embodi.nent, . housi n is .
hgPRE gt Bels S ey gt a e bipo® B dhe sopgosic
platitached to a belt or held in a backpack, or the like

which is worn by the user. Alternatively, housing 1 is

adapted to be renovabl ttache o a.structure.. | '
eacht @sgogdance wit% on\e/: emb%dgnent oltj t}gs tmventic;c’n, hlc';usirlilg ? is ac?apted ‘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,




WD 2006/ 058426 PCT/ CA2005/001824 -9 actuating device
40 remai ns operatively associated wth the dosing
portion of the needle-free injection device when in
8@ 2008638d2%t | ng devi ce 40 conprises a gas ti ghPCURAMIFPO1824
4 with a piston and rod assenbly 32 reciprocally
di sposed within chanber 4 and noveabl e between a
forward position and a readward position. The term
acmaglag dém@;h:to ehainsepbratiedy assedatedewish the dgsing paiftioy of heareedle-free
er._having a piston and rod assenbly
mJeFE‘&I? fﬁv&‘?éﬁ ef/‘n?j}lsfposed therein. The gas tight chanber
is adapted to minimze or prevent the escape of a
pr egauaﬁngelﬁwgaao c@ﬂhpﬁéexhlgaﬁtlgﬁ fchegﬂﬁ dsvitlsaapiaﬁe_niancé rod assembly
maj nt aj n .t he n1xt re,.o cont ai n .
32 toRiprasely Aipese) PE UL Fhapbr 4 P PEVEBIRHEbHecR flopya posiion and a

reaﬁ%ﬁ@ ;laﬂor?’z ThR bl €S adtisht QRalBért, ANuRH R, @aleRUY trbRfk to a
he shape of pirston 60 enerall correspands_to

chamber Bavansea gristem and aed paseRbIgT re@ta%ocﬁlbg DOSRA, ﬁb&fé?m Thengaé tight

N £
chagﬁgf; s tdélgpt cﬁﬁ%ﬁ?@ise %f AprE\;b%t Efe%%@a%% dJf %\éﬁgstg{él@iétdl g;b§t or mixture o:
gassdsascbatoanmstasuﬂmam oranixjure pf gesdes, @mtaln@d/ﬂwgeuaﬁl a pressurized

Sttlnterlor with a generally circular cross- section.
4B ston 60 of pi ston and rod assenbly 32 is generally

di sk-shaped and the i circunference of piston 60
defPistes amirodmtsembé;d@kmﬁ]ﬁdd:slmstton portion ebartdaod poitioh 39 h&he shape

rf 6
o G SR L S O POBTP g4 10«
speCifiRinB6diinent ¢fahé brBerCinvkitivnNasgiepictddgh F1gnlmr3be BBéhnd'Bh]ethe gas

ci rcunferen e of |s on, 6 be = defined
il shapier 46 SpRFEALITey IR G e proTOr SOeTAlY CHEMA: cross-
secGHTPIPISES @ of '}ﬁs@.&g hndass ad@&niﬂl‘}m?azsﬁogﬁkraﬂ?rdlm-bﬁaged and the

conmuni cati on bet ween extensi on portl on E and
circporirenme sifopistpo i dafings alestep sdan that is iy eenteq wifhHieeinterior

s GRS AR ARATAL Rt P

conﬁp?édsioh (pbmoﬁfﬂl swthﬁog‘efsltght diambar 4.5Thé citduafertmcetdf; @iston 60 may be

et G 568 32 WHBPE R Gh R hecs WEER AN OBy IR Jiprses @

thrétigR Sfdsdale GRARBBWAY féreﬂitkel@ QofnfinicafE bettben tXtendiors oo IRl and
rod assenbly wi thin the chanber. B&? I n, one enbodi

t,
COMITESSIgR pemq@a%* d hgenseieas isysizsrie srable pRIkEgETIHE PéPﬁ?’aﬁﬁ rod
assd}AMd '35 ?5@?&% TR thi SeARRIIOIsTRhab Xh@ﬂﬁ'wbﬁl' pobitlod. This

r at the di aneter of” piston 60.
con@gunau@u lmmzbr toi thitt ehsprved iimtcenyeniional rg@whﬁrg@si éwmtgﬁ eor shock

absor'bers, AL elgfa ﬁaggagg 55 Svlﬁhﬁrthcp Sﬁt%ﬁ 9€siL b tZiﬁmpen 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 cdinpared to the ratio of 1:3 mentioned above, the speed of the

SUBSTITUTE SHEET (RULE 26)




10

15

20

25

di aneter of the piston 60 can be varied. If, for

exanple, the ratio is 1:6, thereby having a snuller

passage di aneter as conpared to the ratio of 1:3

nmenti oned above, the speed of the SUBSTI TUTE SHEET

(RULE 26) -10- piston and rod assenbly 32 woul d be

decreased. This decrease ingpeed would allow for the

use, of a gas-charge, which mould ot herwi se be used for
pis@nlaad ge¥ asmmhimBZ ovouhlreadesreatedr Thisjeeshsenig specsinadulénllow for the

ed an 0 w# I n contrast as the r

useh G R ed.. Shich ST plbBrvioh bE 506t R 2ariESr AL o8 hymyns, for

mje%t?m%\@ b'llnﬁlllé?%lzb@ ﬁﬁlﬁ@ﬁ 8hun®th. GRBRAF6C ad B khiR dpptdadhefl: 1L 1k speed
oned 5 above. In such a 1:1 configuration,

of pysien pidyted assembbed2 woyld be draeaserk peeprarared iorthe fagip of §:3 mentioned
r t I
aboﬁ%eg{]%g}tl ggrlggdgﬁi {?Boﬁ Y Elght{%ﬁgﬁlgﬂ‘aﬁb QOﬁ%ct\%ﬁ g)ﬁ 'Egn%%ﬁllez’lgly strong
matedalt foeenbgreviastan pod rad assemBlyB23does fnop bsaom thenendr efcthe chamber
hassenbly<%2 dji s gsed wi t hi n chanber 4 and through
WhgHBRAY'AG B 8° %“@Hgﬁg 4. Interaction of rod 30 with
seal ing neans 70 positioned about 10 opening 68 of
chamiieB0 4f pistwh alebrod Seahblg32as disposadnwithia echaimbgar aevmaah tthrough
escape. of the charge from chanbe

4. speci f
opegiig (fhambgre& ﬂﬁ@r%aﬁg 7o 3Q wyth %ya[lpg]@ealpqq% posmoned about
opeﬂﬁ%%@@ﬁ&ﬁnﬂef ] o[ﬁ@@ﬁ&% s&MROAE 18 Hinigfizd BEplch¥R rgséa%@,of the gas
IS provided wth reinforcing nenbers
chapgedidn ometbead] hrespecifo eoppedinmyt, 6&linBengahs 7€ isrg ontirdber s
72 act to provide support to the walls of chanber 4
an %ggmﬁr r
gin ﬁgcorc? cg %,ltgn gotr o asse 11(13 %P{s@ 1ﬂ\$énﬁ?r9 %ﬁ?rﬁgé? 4955 pfo%ded with
re1rq§@€1nglrm‘ln‘t(ea§73 bositioried aHjagenteo BﬁénmgTﬁ& Reemfmdi@members 72 act to

u erei.n, generall refers to a
prob‘ﬂ%§‘81§’?ftzt%a‘ "Yf‘i]lst‘)? berl%’é B?rr8§§ﬁri zed mixture of nore
t han one type of |nert gas, contained within gas tight

Ch&EﬂhﬁfbefM fonedim @Sgadfchifper for gagieg pidd ald eod @ssetidey BR to its
actuating device of the need]e-free inj ecélo

forwrdg pesion (6 [$BOY5R EBigtre HYeAbs tAM; BRY SIS pift Usad aersiy. geperally

refe|r§ tr(‘S1 gﬁ(ht@zed%érf BE0r a ﬁ@:gsg?igedjﬂn%utg &f nfded ’[h'ﬁlmon@ ?}@5@ of inert gas,
rypton enon m xtures thereof. Seélection

contalinetl h\elthun@als tighs chmrhlberd@peﬁxamphzs vdrinet ga:ﬁ@cstuda@e for use in the

.ng i cati ease use
s HE e e BRI BB g B0 R TR i gl bucare
not $ikiteddd, IniitkogeRf cabors@ibgiat, a@ligRasnén, @6 Mirxptuh xenbil dhd Ghixtures
tests, the suitability can be determ ned by neas

therepfe Selsstion of the fesicgas 6‘ﬁ” Aepsnd we aripusclaspEy 1@%%&@@@19 ication,
costERE t&f Bl gf:atch&n elmpirlRal ﬂce% RRAbM LD 18 2oRfirhd ﬁq@'sbitémﬁtly of a

heedl e (an industry standard) and/or the recomended
selediegtghs of gasedixteraedt 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 known

to the skilled worker.
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pl acenent by nedi canent manufacturers. Advantageously,

the inert gas is nitrogen. Conventional neans of

i ntroduci ng a gas charge into chanber 4 can be used and
are known to the skilled worker. -11- The pressure of

the gas charge within gas tight chanber 4 is greater

than that of the surrounding;atnospheric pressure, thus
urging piston and rod assenbly 32 to the forward

posTlid @ass(sesofathoyms ¢hardei withie g@Might Whambetdels ereage ltlent thgrof the

of the ap riate ressure and e of
surRupUG “BRPRE T Eath B Eec Apbiad Gl R the forvard
postbrand RAUS| gurk RR).S UNiBSS! &itioh Bﬁﬂ@aa%pﬁ)&m@%a%iebsume and
the gas tight chanber is selected such at the

typerodiicenméhidepsng ey ghel anplicationrpiahe crie@ions devicem Adnkaeeepsly, the
pre?sgge ofithe Qass Cf\g%l/%gg é&gﬁﬁrg ﬁlle o aftd }{t%ﬂﬁxjgyefrlﬁge@ec%es‘%}?ﬂ{a{ € medicament

Injectio gen rate orce can be adjuste
is ef&pﬂileé)e\amm fercelyy fionc G ms SO0HfN.5As With(certgin cu&@ﬂlle;sedﬁ@dle -free

. .N. 200 .N . 4550 N,. 5000 g e it wl I

injepior ARV ki o GAneRtER e £A1aDS A DY G BBPIEN BRI G0 N

(e. 2000 W eNNbeoG sl ectiesh BepeotdNNg Howel &g itfwillciee dlfar to the skilled
reqU|red to pierce the skin of the subject The forc

workanthelearyufouest aiwesn B Naand g9 Mecasy ks adlgcsed dependiae @&éhe force
req\? A% $ C?résthg kciﬂ 9)9 h%@?lw%&dﬂ?esﬁ)? ay( bg’ gd]h§tedm§’ Qﬂggtfn%%é Hessure

rear war
m%mfgsshm@eof the gas acting to urge plston and rod

assenbly 32 formard I ncreases. The repulsive force of

t he conpr es ston sse L .32 ]
ot Baepananed 18epPRCE PuRed Moot 5 BRREY Baiagf ol i rearvard
posﬁiebhf 1R6 Breddie@othe RhsSAcbing nelge pRtoasBE Al aSséiﬂblg >3p @'61@\d1rd mcreases
conpressed gas. In accordance wt

Theonep'flmfe (9763 ehthe; GRRRESBheaPRaREgR A QOQE@%??IE s Teialed 10 the

predsie! HARScA chél?é b e@lhle REr AR kA fipRiiod 4HArfbg atdenBl Ji @exposed to the
|nteract|on of piston and rod assenbly 32

compm¢sedd gas. of chanber 4. The lubricating nedlun1nay also
enhance the sealing 20 interaction between rod 30 of

g} sh %E%oﬁgagxrc@ %th?%lsgﬂpcl)&fmglft e gre'éérﬁ] Invedtibid aﬁ)?@cpétﬂ% 8Rice 40

0ss of the gas charge and
inclhde3ra lnbdi¢anigg mmzﬂhmwﬁrrlohmaahagrﬁmrmt@racson of piston z2ed rod¢ assembly 32

A R e M A P L
mte?e{@h!)rll 8tweBn FRE3I@GE Ffsﬂﬁ anﬁ%&' laseiblyt BB ahd!Blringet0 fMJopening 68 of

medium if presen depends on the overal| application
chawber the Hest lnss |ozﬁgh@|@@$ elara® andit lubrisatingn aiet iugh &ropmn chanber 4 is

mm\ﬁ@ z&b of {Drek/g’r%t&f ﬁﬁ'e u %Qeﬁ n%)ﬁﬂﬁpdcgon top ?odvﬁ)d Hﬂﬁsse%ﬂgg means 70. It

VI SCOSI I' ca g ne
will be appremated 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 is less
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
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sel ected such that the novenent of piston and rod
assenbly 32 fromthe rearward position to the forward
position within gas-tight chanber 4 is not
significantly danpened by the presence of the
| ubricating medium For exanple, a small vol unme of
l'ight weight oil is less Likely to danpen the travel
of the piston and rod assenbly 32 than a | arger vol une
ass@ibl@ 33beh@mpeasd (ehighinagibe. nelcélssﬁ:@nf rfas txanffle,thigh kirésbed gas-
user requires that the veIOC|t Lston and rod -12-
chaggedsipieyised), pareaishiHEg of MRrcH ‘i?ﬁ§/° & Ketessary if, for
exanpl e, a high pressure gas- charge is to be used), a

gr e@h&y theClcHTBoR detiBs & MEERQUR DhbedlSres BikctivhlBvitdiahe piston
actuation device is installed in a needle-free

andj yfjdeassemhlydeay cle, Slﬂ%@)’p?@ﬁ@ asseings sy adi diigiry iy Has slight
nngés%B | Y5 G0 TSRS of @1} RHSMRoh Hleﬁi&#‘ Er%ux:f’cBPls‘EGﬂ' ad$hd 93Embly
fession alds in distribution of the fubrication
32ned|un1around pi ston and rod assenbly 32. In one
enbodinent of the present invention, the actuating
ortion nd th sin ar s ' ' :
DO B IF LR bR Bl P bR RO PR SR
of tIE'H ig@&loﬁm{@%ce @aﬂrre@lymttadhgd thdne amm CIrSthrs embadimefit, gépsdoup’ding 13
and rod assenbly Iun er COUDBA
conpggispdPhel mst@a@dfed assgmglﬁ Sé %lb%&%%n RoEPUB
d1st§HcE' RO den i 96‘ afd ﬁlhxg%r 35 %hEl‘P glsl%ﬁ %ﬁmdyasgé%lﬂly%l R ih BR rearward
rward position coup I's renovab
posmbm aGIap—doupdxng da 18f§:rrmmbly sttaChedswl rdd ﬁ@ apdh gpalty éh@lng epgagement with

plur%leﬁﬂ% e‘é %gmftgds IPCEE“@%S %ﬂ, é%f]ar}%l ?u%geﬂi’flé 1§ %ttgcp%réh%h an opening in

gap@aib1@guB) dudl thkBplubgte flSﬁdﬁﬂidntglyUﬂ&Wedlﬁthns oﬁd ¢rdi afglay-coupling 13.
received within one end of %
Ganegb kot Aipeins! fhearpagiosad H cPRe SRR is oy connected o
rod ggn'i‘l?gﬁ ‘aﬁerﬁﬁwe"é’ﬁib@)ﬁﬁn{eﬁt ghﬁlcédﬂl 1% ‘Psnﬁé@ﬁeﬁddute@tlylﬁ) }51§th and rod
In an alternative embodi nent, gap-coup I|n?
asseatblyadhenil uit c@otdtyr is gequirsd. oﬁ vl berappareni ge dersikylled ZVO&IERH thh gap-

ctor is re

couél%gnllg c&n&&c?(rglrect?%g og gg aﬁld l}%ger %%R@gﬁ?be ng %g)endgg that the
gapidﬁtdh@d)é%) rrﬁﬂﬁhuigidthé@&ren ];ﬁ;tdnnm& rmsseﬁbly 82 amdiylsngep! ﬂSthE giston

that the ap-di stance X i.s i.nt ai.ned. bet en‘
and WS?W%%&%W regsWaH Pogfierh g@vs %ﬁ&mtf?“pf?@ﬁ ﬁﬁa P&&Ct of
plur%&sgmgj istor? atcBrol sdehBlyr AWMAT iflisRASdstd R moVBthént by said gas charge

_confi ation results’in "direct" inpact of 20 plunger
to itd ®rivgrd pogtion and rod assenbly 32 when it is rel eased

for nnvenent by said gas charge to its forward

positi i f

P SRl RETE ALEDENEGRL ki RY BSaAGEAhRARE s
deviceaatbfedloaamt tapdrt diront e dassign gonpion t(s@nFigees Fagli I9éasT185 can be

and 9). This can, . o . .
advantageogs for exampiae 1fb tﬁe actuating device is heavy and, therefore, it is easier for a

alntalns a gap-

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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advant ageous, for exanple, if the actuating device is
heavy and, therefore, it is easier for a 25 user to
carry the actuating portion at their waist, back, slung
over a shoulder, or the like, in a renote portion 202.
In this enbodi nent, hand-held portion 200 contains
dosi ng chanber 16, plunger._ %ﬁ and nozzle 17. In such a
configuration of the needl e-free injection device,
rewl‘tansﬂedlracﬂ’gnmmanﬁ" pLO@erff IF byt piatos faed rodapsérlslg S2ganeariatseceased
novenent o i ston and r.od ssenbly, 32 to said .
for ghgest ?aé‘I SP%: Eha58T Mt d TPma tpﬂ%“%e?pﬁF’iﬁcgl%ia&Bva“O“ of the
tr@%ar SauSE iteh bt fodMssembPy BBRUWelrSlchddd’ fbﬂqb\reefeht by BR@6hs Phrge to
unger 15 by piston and rod assenbl when 1t is
ther &r\é@rée@sﬁmrth%bﬁé WEpArtipg astereg t@d@“é%ﬁ#%emte@”lsl 100, which in turn
p V, i
traﬁgléré\g{éa?foggag giuﬂgel:rslt%o gﬁ g{l] el()j;Xmg éétg)l %tuggxp% g‘{ %(Sed?x@cts transferring
meped 406 ad flargendSefegtre B), salpdstcga§0 odfapiglentand tddeassembly 32 to

b FHEE nitn U BisreS B, Gahrobrpng P, Frsbics aSlispageg fsbeoween

trahsPér€ifg bRam 10008 phinged 15 Fugifle 8)) of K& WREEs0dBBNME AtaRL e means
13 connects transferring neans 100 to Blunger 15

10Q Hiigire &)-gpspestivahy.svlsn mgomandragk f@ﬁpr@bm 32 del i apgsmprdzposition.
r 0 Fi p
Tr&lgferrﬁﬁgaﬂﬁérﬁafd_d;?%n?g%?}z tl‘g? %‘%‘ \/\élefg E&r a1 ée?Zar ?lﬁ%ﬁpﬂlr%lpglh% %ose a
flextible narid-1jpk uaigeshafEer(c}asgumex @}ing.ar thxelikeeen rod 30 and
transferring nmeans 100 (Figure 9), respectively, when
pl S enﬁ)@(gprlra e 5&1 élgtﬁgC%%ds é%llﬁctgcg t(} Ql%%({t{rgl? gfe:])?eé c?t?rlfotglrp?sr%c')n and
rode»smmile 32 dolpiwasedidaydiaot the dm&eandaoef(frb ditedilog 1nd1rect 1mpact with

mul tj-1jnk cabl e/ shaft enclosed in a casing,
plupggr dlS. TF%E! SafpighrPat@izss sheypetlable dosee; fer élepf@&@édihq qud at the
orlﬂ'@@nmoi’-‘ ﬁletd3§1c¥e|l"ﬁﬁ'11§1¥a&ffor9é RtiRPo o the @pﬁﬁﬁm the dice, since
l'owi ng triggering of the device and before direct of
it pmmqlqsébq opmmct%r\ﬁhq medlpamﬁg@ Pa%. thipgls thej skin amchthe subcutaneous
tlssggxp%éﬁginé%] %a?ééoiélié)n ltﬁ r&{%‘fo% é erfo aCt t18rfls 1tn ar (© ]arglrrr%:a(ijs using
relatiselly Nper pragsures ethBe cmre irApdco Iﬂeqnired h“@r phewlrcgesklﬁ Ialﬂd &ubdutaneous
. provides the opening for the di capent. to pass through
tisshyds g greaish thipet q@uaea%% é%ﬂ&‘érngttP siaipst then perppinipg rogage of the
medibRen® i@ ddiRed RiBEL %1Str9akf%§ kHeOhfTloP k6L Arfmumeksaﬁagﬁm to
animals using relatively |low pressures because the
the i swhigett raceiyirigr ewl ifisetiqn ey @pmgamlon ntoamvsmbmat apatlerfree injection
dev¥cre]§ 2‘([;' dI Seg ?(ém rrlﬁslgrtrlfgv(lh osaé%er (f F ?]rgg 6r ga:%sevglt ane | constant
prestshle dﬂlﬁﬁg ﬁﬁ(ﬁljédtﬁ)ﬁiqﬁercélihhé skimked sdHO&tahemuecﬁsmé andldeliveanthe liquid

nful to the bj ect receivin n
to herfPE’Eieﬁ SR AnE SHBEPIRSBHCL & HEHPEntERaer Hidey B grfige end of the
devicB] Rgthl WRis pISAELE BR- 1R ST BY sbjeQTAAMHeSAed M¥ERith a scalpel, thus
trl?gered an injector that operates with ‘one constant
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




pressure during an injection pierces the skin and

subcut aneous tissue and delivers the liquid to be

i njected using the same pressure. |If the user nobves or
swodess/dstues or f i ce end of the 25 devi ce duri ng HGTI(GEA2005/001824
process the flesh of the subject can be sliced, as with

a scal pel, thus potentially causing severe wounds. By

i ncluding a gap-coupling 13, jfhe pressure is delivered

in a spike formati on where, at inpact, the pressure
iSSIFHSk éfsthe gapt-fhistanieesX rieiclieased) vdryo Iittlpieé”ect@ntﬂn@actt ipsessiee rdsults due to

perf.ormthe mai r.of th ti See
0 ot S R 68030 e s FeisPe Spr g foree
h&ﬂﬁa@&&aﬁthﬂﬁznﬁﬁeamﬁble to reach 30 nmaxi nmum
veIOC|ty, the i mpact is | essened and the force at the
orifjce i l.abl e r piercing WD 2006/ 058
OCT! By B OBty oF [ DReschin] G0, b Riae Sk Bredfigenge. In

oheSexlaf ?Ie&ﬁé 84b-di@hok ik 31 théh. gk t@ akerfAlive RRA6HinRAE HRS 8- couphng is
results due to the fact that the_ maxi mumvelocity ha

usf pdayiblosch that dehgap-disianceiser b sréedrgRending rotbe @pplwa@on of the
n t2n0f
AFRE" 18 RGN Bhabn B EE gy BN SR TRR'sof
di stance. In 5 one exanple the gap- dlstance is 3/8
i nchin dperation, ab pistavaanidved essboblyrRrmoves fromythp regovpt ipagjtiprsto the

foyv%% é%gl]gb'l? tltatlgAv%lss%g)h:} {%Q’Q& b ngo%atﬁe %g:%c‘?t@ﬁ(g of gg]\éﬁé 1err.1pa|ctr§, either

e application
dlmdy I(ﬂéigmad; tz,e4 anat Pve iedibedy, n&emtlanslfdmngapmo‘wpl(ﬁggxds § and 9), the

|ntegra operatio st on
res S TiovRnger dfh (NG WRTRAFR BOSRrT B PPOLGR s forward
pésmdﬁamdmp a&ditd RBervdir 16 8y 8 & SR L GliARER Pshe &S oirN® through
Zgract end of rod 30 inpacts, either O directly
nqzgleddres 2, 4 and 5) or indirectly, via transferring
means 100 (Figures 8 and 9), the rear end of plunger

15. KlngerdeiRe 4000t W neddRVES fnfRibd td§v15c,e Af W& Present invention
position To its forward position wthin dosing

fuptbereqomprisesBeand farsmpwing pjsein and|rpdassemblyold, @rinshghe gas charge in

g sﬁ‘éﬁ{ lg{: r]zg o f?él%lw 9 7k Ratdard é\?&t@é 'Tglg)lélglgﬁ Co‘? 0 nfdfins for

ree |nJec I 'on devi ce
mbng,mtusems alile tafdnhee” dranmecntmeslemeahsorﬂmto maké igeady $drdmjection.

TS S ARGRe B OF AR LSO B B P P Gpgodl means

position. Through use of this nmeans for noving, a user
is &hla@cdrd)ance hattge' 'spctdifec emp@ittanfday ipesertrinvenden theomeans for
for i e tion. The neans novi.n

make it %f $<%
mBY1§$ cE’F?“Hh g %Pé%‘@ ¥S TRAGIERS TSt 0P 1P SHOGHZKRGH may
inBR&BC (bﬂl@ﬁ&?fe@ﬁﬁ?&ab‘!&) fd/8r Ae%w%t GuppBED ad oA alanfHe, iRGnotor
pr esent invention the neans for
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
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:0 noving piston and rod assenbly 32 are notorized

means. Such notorized neans may include DC (optionally

rechar geabl e) and/ or AC power supplies. In one exanple,

the notor w1l be renovably nounted on its own

assenbly or within a bracket. In accordance with an

al ternative enbodi ment of thg present invention the

nmeans for noving piston and rod assenbly 32 are nanua
exarepla,pusiOne! $kdeppitel mfF@ue B, inelndla thwads] méhbérd 0degiwidedthin a

i n, Fi ure i VO Ly connected to ou i ng.
thrgajecqliag h@%vdgb ’P?fi leasth ?Bﬁsﬁraﬁg{aé%'fi%a &r-l@rﬁﬂsvgfe cading or
unfhfBIng, febgettiveld (RS EELdRASHBd: 20 wWikth SBQWRAg bBdF8 gur e 5A)

to a second, open position (as shown in Figure 5B).

Push rod 50 is pivotally attached to handl e, 3. Push

r od Fisyres h apsb O depisy aPrfnJeétﬁﬂj’( flevare elathepueseshinvgitiiycqraprising a

ren%t& gwu%n Wb ik Ilsoaysﬂaﬁw teeﬁ‘ﬁéd"fr?rﬁgg and-hdid mtgdggid@ n%c%tarcra%é with

epicted iIn gure 5, 1nc s at
th1$ enbodnedntwftﬂlm pre@nt trivemtiaoh the owins flog niwmg mistoThyal todragsembly 32

. of push rod decreased a [ eas t hreadi ng .
is SRR g BSOS SiePbed AFLERCEHRmAY 5 mofbrized or
maiid] ielnd @@ &e\tiBched @slyittRr rdm@ep@EoB26M6k Kind@pidGiortadh 200.

i njection device of the present invention conpr|3|ng a

5 renpte portion 202 th rel ated

is distantl
P IO ROR YD GONANATS s Bl IS RPOF NS FIEURS SA) to the
secBAP OsHeNBsitBh (FRIrP 58I BHingd rb‘ﬁ@l{‘trb@ ot ik %&é@mgtﬁr with actuating

movi ng piston and rod assenbly s a rized or a
memheubl. Aateatiog naamibeddris lvperataysdy essomned tvethmode30 efhpiston and rod

r ched to_either
assggﬁﬁg tgezzsglg}} ?1{ Oﬁr{@grg@lt cﬂcﬁagﬁl tlﬁf%{}\(%}%% { - Cat %So%)rrefpondmg movement
of gigen ahd e, assenieyBAtin @fdehamdioee 3 ﬁgaﬁrm tH&%achharge, fedro $t€ dorward

osition (Fiqure .5A) to t he second osj ti.on
postr g8 Rt S BPTHGS TSRO RR B AHES. GG Mgy device.
actuating nenber 11. Actuating nenber 11 is

opelhahd yRbificaahodindingtbiwhd preedtindénthn depRtednn & résold2 4,5,6,
assenbly 32 such that novenent of actuatin

7 apd s stuating aagiedi Hoisndwiiadise to ofaprsiogpling & gowa @@nnector 12 and
confle? Ys ?&n(# ; oﬁf Q?arch%cp td‘Pé’cﬁsbt ’Inalg?ﬁr'asfg etclﬂﬁatmg erréemberdll and

gas- char ge, Its torward posi t ontolts
conpesort lbare fEhiosaltp \attaeet o dhdirSQemd tormeent Ufat asndféreing force 100,

i Ject 15 In.the specific enbodinme t he
whigh i b8 a0t G eamsr ol Tor AR Rtrpad EmgeSE G fhokfigon of
hanaR® Fomané Gedt,| dIGkedEBIEbN Iolthe Secdnd! d@hRAItA results in the push rod

ap-coupl ing 13 via connector 12 and connector 12 is

10 gf@ﬁmam nptehy §0 hacdatipe isanbso 114 Masiegignieofghangdlet i fpmrige second,
opeﬁglmﬁ& ﬂé‘c W the fﬁgtnpl‘?)?etd?ﬂ' ositidn ﬁsférg qg)\{lgﬁg fd%et %Calgﬁl\%}]ﬂ%rﬁember

30 an t o neans tran errin

11 which,nn temnmav¢saa steal andarcglaq:ssetmh]p B2nga hi})vemantac)fmnmwbr 12, from
its o(r)\ggr%cﬁgsrltloznlgo its rearwar& posmon 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
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20 handle 3 fromthe first, closed position to the
second, open position results in the push rod 10
engagi ng a notch 80 in actuating nenber 11. Movenent of
handle 3 fromthe second, open position back to the
first, closed position transfers a pushing force to
actuating nmenber 11 which,_{jg turn, noves piston and
rod assenbly 32, via novenent of connector 12, from
froit s fearvisind goghdai toi raovet 10 thd Brwardrpositidn dosid thepresbure generated by
al ternative enbodi nent actuating 25 nenber 11 is
‘hqﬁOWQHFﬁvéﬁaﬁ @eted to piston and rod assenbly 32. Once
in the rearward position, piston and rod assenbly 32 is
hel th dcgofdbagewlily ofie etbbdigetit ofthe ptersérg gﬁ?\fenhSn alsaearhamicﬁlmf the

that maintains pistgn and rod assenb in t
tﬂ%gérai%%dlﬁwg%w &E@Uiﬂs rqds 3} frqpy ?C&%lasw%em‘zfrahlr ol the specific
emBbditeRt cﬁ:ﬁf&tédqg RARE ObinY tddeet Qorl?;?rﬁe?kr ﬁ’g retb- 5 hd é Fifst end

rearward position to move to the f ormard position _
92 and & Isecqnd @od l?ﬂelngénmganwalﬂy abqut gived mmrézes adl Trlggerlng lever 5is

corgxpgtgée:ﬁttaﬁrg%vaéinﬁﬁ 8;:?%(3 goq? 5 C\y%l?}la% nenvgq;r d émfsm geg-%?n Second end

94,datisemplkd BE BARGLTRFiEg@inglersh Sriebtd Bbdut @moﬁﬁieﬁ@tet P4Yand first end
menber 11. In the specific 5 enbodinment depicted in

92 sirgigede thys capsing Pwsag@d S ingpsngags ackyagjpe perger Bl ePnes push rod 50
s R e e R oy S
is comnmé@t ddit &, therg stnognin @Zstcumomlmh nroyemB@. of\Mhston @nd rod assembly
32 f%om its rearBIar IS ettsl (?]rwe?%(ae Qos%ém eﬁggqosggoegn goragégﬁefg %{g%g}mrge In the
cas@ bf/Khta dﬁﬁﬁé)aj’mpﬂ'ﬂsn@’lémfoter wortien202 £Hd Haﬁd-h@ltlﬁoedlontﬂﬁ)()ﬁuser activation
causi ng push r.od 50 t o di sengage actuatin
of ths Eigepiany 'Pf‘o%frf estedqy @fgerore@@ﬁg%?@%@ Wd%hha%fig -held pﬁ@lOﬁéﬂB &F both.
As ddpictt @ IVBIHrIBVAARN e 250 ?stzpébn@&%dhgﬂﬁ@g%? ey w:f’t%m hahd-held
conmtted, that is, there is nothing to stop or slow
porivgyy 20fband BfCOpnMQﬁnthnmotequ@@B%Vly trl%rfcaldmZﬂtﬁs A non-limiting
examg% (\)/ﬁr g%egogg]tgslc ﬁg% \év:s{eq ga%?l té)lpf) %na?glg STI? St{l)ﬁ contal \rlle% \é&nigln a plastic
houemgp i @ilh@e BEIARdne tP hetskiiRd 22k antiatheinidul elpds pOEtdbl@re suitable
user activation of the trigger may be effected on
for %‘?etaﬁérﬂg%f’éﬁ%’tlf‘e Mortion 202 or hand-hel d portion 200 or
both. 15 As depicted in Figures 8 and 9, lever 220 is a
COnyegdntr@fiado fHeNGfdctibh | @IRE WY HHRI Preb@ndni@lifn, PRVILONnjectors

200 and is connected to renote portion 202 vi a trigger
reqdegd| thatothe . trlggemdw d4aprgssqdnduringxdippsindreogoursei efgidie 1@1@9111@ 2B such

1nJel:t%rs 1151519%|ser tops.de 8&!@% txé’\?\m‘?e]l f{rﬁégéj 't}%almre}ftl tho@H%ecga S élgrefore,

pf asti c e’ appar en
thesmm‘rkmdddvrwﬁ cmrn'emlns it ymuempwte ediingsratioe ofuht alekieed floge of the

se as trigger cable.
me(fljcamené due to %9er error 1n using tge 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




20 In contrast to the injection device of the present

i nvention, previous injectors required that the

trigger be depressed during the entire course of the
iWMPaeIsI08H26 | n such injectors, if the user st 8ECA2005/001824
depressing the trigger, the injection process ceases.
Therefore, these prior devices can result in

i nconpl ete adm ni stration aofi7t-he desired dose of the

medi canment due to user error in_using the trig
ust. T hg e e e Wa FPrentise & msyartiest™Tadyé acgﬁgefg@%ton the inderside

IJAhe o
orS AR kA R A A LACHLE Bk WIS cPNaishs 1
Biypmsgingitei cto;wn@zfardm facmgdmok,dhabeqtmn@ tyéohi i gplessed 4ral handle 3 can be

dd
B Ve Fe o6 sl RCATRES: Ml FR1AEG pRTRELHR Y sorn
hahdl€ BUdetcévig aldebRgsiblatkabb be theedutdrainfadearidoasidy 1. By Bepressing

NOCOEE D T TC CRCNG-p———

pogﬁggh may conprise a noveabl e downwardly facing hook on
the underside of handle 3 that interacts with an
upwar dly facing hook on the outer surface of housing 1.

By migirdigll ne2liahwdr 4y ferist igetiedies RiReigediseh gaccordmg to
altb AL biibdEhERs of tl?éqﬁr EE:A\\]F #hRnort %1@19 incl¥ &dmbal '8 motorized
second, open posit ternatively, the securing
mdaps dr mavng d‘wpplstsa apd gbdessembly fremdisdosvard posiierio ithgeagvard
Lble kn n. r
pofEF e B ritg ot iaist o e APt o G e i Y ol Bl he
fore® dp];h&ﬂdd) &eSnJeal’bnhEviiEB\fcﬁcbhm(gmgtthe s@caing ,demperin accordance with a
1tion res 11. - 22 - 25 depi ct s
soRarEb e BT FSH BuioRe I8 SaP IR g A OrT e cuy FraTRiine
thee:ﬁ%ﬁgd f@&t c%n? 1s$s|'hegeﬁf %§&H51y,| dX¥@plek 0Nwhioh bfehiebitted Ul Bighres 11 -

manual ori zed nmeans for noving the piston and

210d23s g@ n&ﬂlo;a afgeél‘rﬁsﬁﬁtf%blf BrOXises 2 sﬁghaﬂlrcawdwanta&esto fecalitols chpreing
of BRSICH 1%}1 devite® 2‘@? aétfiatfon dte € GeKe ﬁ@edle@%e‘iﬁﬁ&oﬂ% C{ég%ﬂ:ta (1)1“1 Ploures

Fanst erring and/or anplitying t force appl
11t-m andj 2ct 2ocomiwisecan fanatioh amaglilm:g opdrativetyt asavdiavefd wihitlserod of

n.accordance w speci f i c
so edh e 0GR, T BREEAG! FofTPL R o lng g o nd
rO@ﬁmkmﬁwlt%Sfeismefmnb'ae@af a¥semblgowhich siasum, g‘mfers and optionally

assenbly; exanples qof which are de icted i
arplibas, iaforss ts NpgonemmaTBED SRS aRbr§ 0B by rorbasely fom te

fo itfdho advaRha99otifon.aci litate charging of the
act uation device. The actuation device of the
needl e-free injectors depicted in Figures 11 - and

22 AsZiscawad pbaves agipatimgtdgaice Y q#é%é?edkp%?%w%@ry 3ev308 of the
prRS Ak & fdMhbD cdiSistOfhes 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
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said piston and rod assenbly. The nmanual or notorized

nmeans for noving the piston and rod assenbly transfers

a force to a gear assenbly, which, in turn, transfers,

and optionally O anplifies, the force to the actuating

menber to nove the piston and rod assenbly fromthe

forward position to the rear?ard position. As discussed

above, actuating device 40 of the needle free injection
rentheeblg attathed hEguldxr mbe 348 via\aehtehdmnl dounddtien. Simiﬂ'prly sesanector 390 is

or on and rod sse alnst
oA g Py GRAPRE B RegREr R as & ATl onr by viar d
toits rearward p05|t|on The nmeans 5 for noving
pi Shosn aMlematce aEHedialeit, 3(2)nﬁ&§(01b090m5 Qeimdedlprattagiedado dosing

neans Referring to Figures 11 - ac%ﬁstlng devi ce
eSO s 6di"éﬁoé‘séﬂa Sl %%ﬁsa @?%@5@48 n ch fldprter-turn release
c
e GRTREE el g, 07 BSek SRR B iR RAIDTEHRL e e v
surfages of chtinestor S0, Ihothisr examplp | desiag tresshvoem16 tinrlyyles degangtsdly L-

cond. en for nov.abl e attag
shagigCrn o PR e et PR AR i Bt Thahd gpove ar
configiiey ab| s%dﬂltgtyaﬁria&dwﬁth @ulh dehek Wen3dBing Rs@vbihriganeidserted into
connection. Simla té connector 390 is optionally

conpesiRA981 ndarofalds é‘éth atdbe ping folloswihg geperally Lishaned groove. In the
uaI"tE‘rr ﬁﬁgﬁ%ag@ﬂl@%ﬂsﬁp batrd \9’5\/6 :pflﬁé 1) isvcﬁs Q&Pﬁét{%&% connector 390

connector 390 Is rénovably attached 05|ng
andrdesigg vesiervoirel 6vscaasatoquige the rconngctor 380 ead; dosteg haapivem 16| apart, and
pre il e MR E Rl e S8 B sipE RS ™, Copnect or 590

the inner surface of connector 390. In this exanple,

dodilugger &3 e digiosedl @ithinalositlg sesarvgerierad|iy rdmov:ahlap:etdched to gap-

o BR0FE 15k G, PO FOGRB]PLAELARORLIS e

screfBt & WhdthereaampRl PaingWh e idasichal 88y é/d%l'pl'mé-qytﬁl a quarter-turn
inserted into connector 390, and rotated, such at

mechpesipi Gap-cennliog IBhis rejaenabh ¢t§a6hedsiﬁ>arpéc$0gtrfdwgn amh erwa,ssembly
t. r r

32. igl(ggﬁﬂ[eg:‘?%g 6%%1 #/\%@)Zlﬁteggﬁ E@H ?L[Be ?88 a'flg olgedﬁtg g'aﬂ-gouplmg

13.reservoir 16 so as to urge the connector 390 and dosi ng
reservoir 16 apart, and prevent free rotation of

conpect.or 390 and dosing reservoir 16. Plunger 15 is

digﬁ@‘ 88wi thin dosing reservoir 16 and is renovably
attached to gap- coupling 13. In one exanple, plunger
15 Assdeatritsdhabdve Omgaffjncmb Wbl pision %ad byd asgehianGECfrorﬂ.ﬁts forward

screw, In an ther exg pl unger 15 is atta%
poma% q 6% Barwey ]Rg)san g‘gg{s{ )Ehé AUeEHR dRvifaningse. the m]ectlon device

depitRB1F PidRtes N td 311§ cﬁﬁ?&if@bmvﬁgﬁ(ﬁgﬂﬁﬁlle& 816 e3P f@vard position
pi ston and rod asse
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
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32. ldler pulley 316 is slidingly nounted in guide tube
348 and is attached to gap-coupling 13. Charging 20

As descri bed above, novenent of piston and rod assenbly

32 fromits forward position to its rearward position
charges the injection device. In use, the injection

device depicted in Figures gl to 21, is charged by
noving idler pulley 316 froma forward position to a

asser@biywva®. dn plesipetidic, envﬂmidﬁhenit depivted 11mHV@1$espl IstooRl, ahxel maoghl means

assenbl 32 fr rward .t osi tion.
cogiaer g hardle o Sich atibpe i ockeh SE SRR irhpitvoraly
attdcHé®lo Bk BX 302 336 ﬂaﬁihét%é’dhﬁﬁsrﬂ%l@n @faﬁgaﬁg hﬁﬁllé@ﬂlbi%rplvotable
as descri bed above. As noted above, ?ear assenbl y

froﬁlr%ﬁTSH@QSe&i nestivarpdapiciel mniages 1 b adti & adel9) én arS@‘ioﬁé open
pos Oen @& Qﬁ)%?t RNain ﬁ‘af?g(%)fsqm%dv\fhwq éﬂ%oar éH‘aOﬂis mggldes first

resent i nventi on, actuatin rce i s app
endo§01t el weserd ¢mal $ﬁ$nu‘$/lhemeha*rgmgdmnalie\30ﬂ gs pivetedpchaaginlg handle 300

In the specific enbodi nent
andglgﬁ?l@f%@loﬁtﬁnéﬁn‘gﬁﬁgto 21, the manual neans
conpri ses chargi ng handl e 300, which is attached to

br ar#efet I0cbhaiBinCHI 1 8nd iphwt BIZ thdi heh@ds| dtchad In@émﬁﬂ;ni 811 are
mai n shaft 302 by a ratchet nmechanism 311. Charg
configRigH do Bermnit majs Shaft YR do rqtate pyhgn ﬁh@rgmgaaaélé 309 éﬁsm@}/%from the

ﬁrs( @%SQ?USE&EQO Itk @Ct&% ﬁ&Pﬁ;OSltl%ﬁ’o re\;le%t grh;l'%}'t k112 @Om rotating

second open 5 posi Mal n
whero Uhﬁrgldgtﬂmndﬂlﬂg?vﬂﬂg mamowsid fta08the asedoridn opamdpesnﬁqrr 81 theeﬁldt closed

poséio\r}ota(gtger S dlretg iﬁ%pgw%gwﬁgﬁé %p%&g glle ]ggltl worker and
canﬂﬁhﬂiboﬁ;hﬁlﬁtéd i’dﬂia n&Allchied infabaidvids ol e mostnpaventidh3 t hat
engages ratchet nmechanism 311 are configured to permt

oV el adbohi e PL 3Bl BE ST gt W panR a1z is

atta@ﬁé%nto%édﬁd' Q. 30@%% raﬁlﬁ\@ﬁalﬁ 30 @oah afatn 30 310 QMY MOLRHLING 312
when chargi ng hand I's nmoved fromthe second open

rotaowith imsin shaftt 303. Cabls t314: p@%@sdaromldtqr onlleyG ke ands inictugey farst end
I
SIS%aé%ﬁttg%H%gHg‘)ggﬂMaM Qgcow lad !f%?\gﬂ%&%e etg)?}ée_sc#(froerleag g gear end

i ACof porat e
3081 jabetIldris cleiraeddf stdebarpl@ett suimbévhatenal(dyhi N gear

310 is attached to first end 301 of nmin shaft 302

puIIe 2.1s ttached to. se ﬁg
B e A P e 5 S S A eten to 2
rearwa?@ﬁ(ﬂlti@nt dhdBémbp Rl pidRa andedd Rseddifly BRESRSitAfoPWAIE position to
idler pulley 316, and |ncludes first end

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.
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315 attached to main pulley 312 and a second end (not
shown) attached to nmain gear end 308. Cable 314 is
constructed of steel and/or other suitable material (s).

The gear assenbly is operable to nove idler pulley 316
froma forward position to a 20 rearward position, and
thereby nove piston and rod,gssenbly 32 fromits

forward position to its rearmard position. Main pulley

31 2rviggef pivat &bl 828 i (pmoﬁbﬂd dtslt seovmlandshpa@sI3eifam b docked position

second wound pgsition. ul | 312 is.rotat
to 9y GHRARA PPRFR- | FRBRIITE %35 48 308 SmPie i Diihsh &ivoRGih 428 when
tri g@&ﬁil&dt ‘aﬂn 3§§ by 1?1 t@ﬁc%d‘]ﬂ&h@ﬁ QH @Qari?i@' gBarfB26!i3h ghan@rdhtion with
pul | ey 316, thereby 25 noving piston and

mamsaraﬁge ﬁmthy lgczcefl poFiion, érlgg@rlmgwr B86 ratatenastreain gear 310 rotates.
rearmard position, against the gas charge in gas tight

%ﬁe{ S 3 G 1§ Hofn@d & g%legondgg/e shafi! B9€hnd %nagsot f;nio%ﬁﬁﬁg relation

rel'easabl’y retains piston a
w1t1a385gafcge¢r 3:25, |as1 triggsr g@ﬁﬁﬁ@mdatqzsodm‘ta gear 33(20¢tatehr i gger
pivot arm 328 is pivotable about secondary shaft 332
unl aoc

a. l.ocked to a
Tr I/g] élglr glﬁe&tla%aérc?%% no l}%m,] gt e&gra@y in, %ecf at osmoP r%36) allows
secedi@iy WEN331 b goate Whaothapdnhadde 3901 1I§ rhd_il\e:dl foekiettle first closed

position, trjggerin ear 326.is in ri I
posmop Ho tfrﬁaseﬁorglegwensw logn Ty %ét{%fdwﬁ%'sﬁwggﬁg SP@@ '@1%? fhagee of
acuﬁﬁ@ dake ﬁ@tbg Jﬁ&eﬁﬁngﬁiaﬁh SRR 36216hd" &E@ﬁcﬁ%y s}@ﬂD!’Z'aZV Ro&fating,

'S nmount on secondary shaft 332, and is also in

whapechrigige hetdi¢ 360 hapimdyed rfragy dhre @@arclozs% poggor 4 ggesecond open
(m%ear 326 rotates, drive gear 330 rotates. A
p - directional clutch (not shown, but generally

i ndicated at position 336) allows secondary shaft 332

t 0 Reptaréc mulvemethali gerdian dihmdlé!GOO ifs)mmiweﬂrst rchsed Ipesition to the

first claosed sition ta the s 08 itio
secopyl e s i B el e SBF STHG! BO RO RAPGETsY 31 and
moReleHBbt NSofaNd FRI AGnbly B2 %’ﬁl@trbd?@am%dﬁltﬁ)haégalrﬁﬂ%e @aslcharge in

secondary shaft 332 fromrotating, when charging
gas Hali¢hemBo@ has noved fromthe first closed position to
the second open position. Repeated novenent of

f E gﬁﬁ@% BARGL Rind WvicE AR Joﬁﬁ"n ruﬂl{(ﬁ"l% Qf%ﬁgedp&éfg%i i? %gﬁi@ved. In

open~positi on, resul
one ce@mmblamdosagm dng] gnctbfshmmm)ns psdd teweBthE desired chaggendw dneptample,

the g%sggelhg%g ?%]go% ‘Lfgxe assgjn‘qw}/e %@ ar)t% c&ﬂtebe Clﬂcgﬁgala ét((j) z?cse’ t’Iih%nd’osage
ring is user adjustable to set the extent to which piston and rod assembly 32 can be drawn
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 Sce.

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




10

15

20

25

Chargi ng of actuating device 40 continues until the
desired charge is achieved. In one exanple, a dosage
ring (not shown) is used to set the desired charge. In
this exanple, the dosage ring is positioned on guide
tube 348 and can be | ocked into place. The dosage 20
ring is user adjustable to_set the extent to which
pi ston and rod assenbly 32 can be drawn back;
unwdued pbotie pdriméts gosagmdrod gssesblyS3@rto adjva Stoablterepovasé position to
.. the amount aof I canment drawn in
s (B BT G5 1% D SRS ] BUPIBHES Hrel g e
ring may be set to include a wi de range of charges,
an df rtglgthpllvﬁtj &6t BIBisv@etdbBs connBeteh e Batssiptigzer 356 od dinagetrigger
i s adj ustabl e _over range of vol unes betwe

354,hQIAn DSOIES O (SEh ST, 4 DIbonR- ¢ Fﬁtgtggserd%tﬁgrlmpwota ly

attaa?eﬁ th $rigBRY B of Qrnf '3@8 b &%B&ﬂtr%géﬂ el @340t SEQAE LG BSBF 340 is
pivots away from main gear 310, enabling nmain gear

plvmlty at&dhmtmplshtampum@&t Secorchtriggsoleasr 34linpkides slondet Third

triggeﬁu léévfee?(l'} 15%% \ér%o%%tgﬂ It Iglﬁmsg%%rs egn(rj%le ugt? pi (())tsnll(t)llm(% %Fg O First end
3433 2hitd aipgbhRveEe34Nd sHOMBY Juashddi to rse<tcmdtthgge‘rlléseetr 34Q Jat slot 366;
unwound posi ti on pern1t36£|ston and rod assenbly 32 to

secqpg\aadi Mt thigd teggendevsr ghsiit pidicheto fquethrigpggslgrer 344. Fourth
trig@P vt I ig dﬁi@otﬁl‘%%ﬁnt@& & fiivaerigenatwt 842 by Bitvtiﬁmount 370, and is
conpressed ‘gas-charge. Trigger pivot arm3
attaggd tabisy ersoried nendn triggbang wod 3064 gger 356 or finger
trigger 354 though a series of trigger levers and a
tri . ' '
T
attathed &r g18dOtubS34® nMatnrtrlggm trod 306eis nﬁ)&@blb Setwieznt dbriward position to a

rearfav%rt((’iﬁ%glg ¢ Frbt{l?xi %(%%var g},tﬂ)%%%gg%&)é% et} é?g% tlfeel\(l)gkred%%%tion' in

the %aﬁ%r@'ﬂoﬁltlﬂﬁ Ut gﬁloﬂﬁhﬂ 308aE reevdd 388he ainldek¥dPpodMeHFinger
368. First end 343 of third trig gger lever 342 is

triggef | lakafgg|3§0 ém adins ¢nd dhat scastaehed tp gipdt triggoieiod 306 agd agpesmd end

tha S0 fch 96 EA0 et 334 ool oL S hBY Blquit] cpeservir 16
Barebyeing 352 urgesphaviel aidggr 880 avad from dehonddertdr 3@geﬁ mb'mvteigger rod
342 at piv t mount 370, and is att
306 hdugionrgithe P?‘idg“gﬁ?‘? HECFU B F8. 2o R e bejes b i 356 or
fing&thigédn by, nounted through trigger rod guides 346, which
are attached to guide tube 348. Main trlgger rod 306
i s npvabl e between a forward posﬁélon to a 3&
poé%smgdﬁlrrel frigase 3p6r Derels bo& PyBrd onfg fhgerod pw e gla%ted with
Golct tb thdvi %alr@ﬁ'&fi%getp%' Jgaﬁﬁt bdrfel dprid 1857 ﬁﬁﬁé’\@fn@act and move
osition, trigger prvot arm 328 is noved to the
mainumiggerked 3%§pm| itsrforvRiréh gesitiont tpjitg gearwiuidplosigien.350 has a
first end that is attached to nmain trigger rod 306 and

a %@ﬁg%ggpgrigger 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 340 and first
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that is attached to finger trigger 354. Barrel trigger

356 is slidingly nounted on reservoir 16. Barre

spring 352 urges barrel trigger 356 away from second

end 309 of main trigger rod 306. Actuation of the

needl e free injector can be acconplished using barre

trigger 356 or 20 finger tehgger 354. Using barre

trigger 356, nozzle 17 is pushed onto the body to be
trighetjlevet 888 v 4d so enouglvé ofgger pivotnme328aitare thet lotiggerosBis to the

352 so as ontact and

nst . bar
oG BN o SUEBITPES THGPUARCP SBRE T PR 30 P to tE bocked

posm%aran@&vgi mR@Sdal 910 addShAm shhff 867 td FoAYSS aﬁz%ﬂpermvmm pulley 312
er trigger 354 froma forward position to a

to m@agfwm theseennd; vsrind pesitian {9 thg dirst uppgust pQSilthlad\éo‘sasr@nf gf main
pulllg?gf’l H&'nn(hé %écglg(? (’VO[II(P(pp(% t{)(ﬁm ﬁIIS I’IWQQIEIW?[)QU&??é r otg Bés%(%l and

S rearward posit Verent naln rigge
rod fassembilyt 82 fto rmmedfrpmsutst rearwdrd poislslon garisafodvpd siosition, due to the
causes in Bo rth tri&gaé Igver 344, third trigger |ever
presgurs seRQIAEH Y {hej QEBFes PC8%8%and first -22- trigger

| ever 338 to act so as to nove trigger pivot arm 328

f r lloWidgl infRbtish, paptihg Gibt tshowieurgemnting eﬂggwsﬂnkagerﬁsmﬁom its
di scussed abov nmovenent of trigger pivot, ar g
rearpVRisl RRStEREIIQIS gvégfﬁrtd. Reition) JWleveraaTh 0§ égagerstﬂgg ?ﬁ' 0 to its

for\@i’@ 55?1?1912 rE1tE Gh 3 eRRnASE WP &idBel rHRI306 A % l%agvard Qo its

romthe second wound position to the first
forwan&\pumtubrp asd tncwnmem/fe:rrggﬂr povot mern 1328 fium lite yni®tieedf pasition to its
Seco r st un und position

locks PSS ot B S AB® SblsS Herbd by St g BrobBlBE T T ot

rearward position to its forward position, due to the
pr edetfadvgenedred edgdey 366 6s aqepiess ad rm@altdhmsgmn to its forward

Fol i ng i.nj ecti.on r not sh f
positipp éagﬁrr%. tﬁlﬁjgaesp@ea 37 oﬁ\pme@%nﬁcég g%ftpbvn itm 328

and fff?itV’eﬁgger AewdrtI3e r(noﬂvmbm ull®thebd paey totgéﬂhgtg Qlﬁer&ﬁ}ﬂfﬁagﬁg trigger
toits 10 forward position results in novenent of

prqﬁrﬂﬁnh:”%&fr@@élﬁe felsasgla®sition i the Jockedipesaial-t o its forward
position, and novenent of trigger pivot arm 328 from

AEY H{Eg@x‘é?ﬁ&yﬂ?% fibRy i tﬁclh@e%l in%ﬁegnﬂﬁﬁﬂrﬁzﬁtoﬁ1gggp§af&§efﬂ4 is

is no peat the chargi ng procedure.
movAble gramatai loekeyl, pdsitraneto murgg@md 3®eitios. UWhed Chargmguhasdle 300 is

ntoigt or wa, RYs tion.b
movF$ ?rag\/\%?n g gﬁ? h)éecgg%s_ltlo& tﬁil&ehsgﬁﬁ)%d;crpeg }QPT’ %n 6%2%1{}% aﬁ?ﬁf(h rotates and
causBs Vrigtgelaéaﬂét?%4 t8 @R Urdrh faf tunldck @D positi@VRra B3Bed ﬂ@sﬁtlon In the
shown s these Barts t oget her, thereby noving

locke¢ pg@é@n tHBSRst Saftnd SareenmmHe Fasangdad p3&§| FoBringing to it
rearvAld ﬂo?@lgfﬁd 'ﬂ‘?g?g'ef k44Ety 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




A trigger safety is optionally included. In this

enbodi nent, trigger safety 304 is novable froma

| ocked position to an unl ocked position. Wen charging

haodbws/0380s i s noved fromthe first closed posicticodsmois24

the second open position, main shaft 302 rotates and 20

causes trigger safety 304 to nove from an unl ocked

position to a | ocked positiop In the |ocked position,

trigger safety 304 prevents nmain triggering rod 306
médhamismovotnghotva) it Bcluded and petniin Fot hamal dpargier ofSajeetoy by gear

304, ] ivotally nounted o i.n gear end 30 d has .
i 4 SO R Srmas ek SR § e ggare: st o dovared
usil3® afREK@AchRRShE e \notldhbgggr safety 304 noves fromthe

| ocked position to the unl ocked position when charging

handle 300 is 25 noved to its first ¢l osed position, .

Rat R EECORBEFANIE AReerabogingers ghihe preserd drvegHoR. gpgjgagtor 360 is a DC

eaefBlof 1BR4s pSRerRE by & BRR), by B EHABRADIE Btt3Y6 diRionally, th
g nove to itsépr e%rvva?d posﬁjt ?%ér?ésﬁﬁe need| e-frg§9i n?ﬁglgtngry ©

bagieryi ig tleettadninFhagieryemourkt 3582 A usen aglivates (BsansotratI usgigng rocker
SV@HC{l g&&%ﬁé&;ﬁﬂ &E&Pﬁlofv%r elg&%ig) ﬁgm Cﬂ]@ bgtg%y %aﬁgwotfo oear motor 360.
notori zed charging, chargin andl e can rerain’in
Gk ameor@60 beateepinioageal 362ciwhichy ratgtehaneth ge@(04r Spmintdaryishaft 332
|ace, ar het \WD.2006/ 058426, PCT/ CA2005/ 0018 - 23
rofsS i 2 (0L ES ABTCS Doric PRI O SRFRIE $5Fii26. Mt gear
3100/0kds RRR Bllle9N3N ViHFeGlifds Biblg8 M, theRbPmAAk: piston and rod
Additionally, 1f charging handle 300 is present,
asgepbgy 82 fremrths fprugd to degeawdPRiEER- using a safety
deactivating cap (not shown). In accordance with one
enbagighe RnbBAindche Y 858K rihf (BN tshORn) BERAMes R Sctd® Yintif switch
a DC 5 gear notor_ that is powered by a battery, such
(nefsshgwpkp vgm epeabasheshby geygap @stlplmgaﬂy 3nd pigien mmgtqdeqswm@y 32,
ife 6% 9 0 PO R A3 S U5 PGoP Y BRER T lond i
heBl by wene ndetirectortay clutobr3che fratndary sttat 3320ws tiescgbat for manual
hrmtor 360. Cear notor 360 rotates pinion gear 362,
CO%Ei"eh rotates crown gear 334. Secondary shaft 332
rotates drive gear 300 (as descri bed above), which
r ot dtriggerity Yoecomgishehin B2Gambhhamngesy déclidd mohaiuak charging,
mai n | 1ey 312 I ¢h wi nds bl e 314, thereby noving
usﬁgﬂﬂ&%lﬂ’éﬁ tFigEFT 38 g%ﬁlﬁﬂef/tr@ﬁe? mthe forward to the
rearward position. In this enbodi ment, the dosage ring
(N0 YWROn ArICtodOBSeratly e¥2eigks Ie@rdet b tthé Yérivakd pdsit@dn, a second
shown),. whi ch once reached by the gap coupling 13 and
elegfriceloiviteh§ngt showyde ABivgtedovhich llosys §5pt FOtoRA0Y fogiropnd recharge
th&kBCIkinCi ty to gear notor 360, thereby stopping
charging. The |oad is.

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
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5 held by same uni-directional clutch 336 on secondary

shaft 332, as described for manual charging.

Triggering is acconplished in the sanme nmanner as

descri bed in manual charging, wusing either barre

trigger 356 or finger trigger 354. Once piston and rod

assenbly 32 has returned to,yhe forward position, a

second O electrical switch (not shown) is activated,
rod\Wiceb]ddatiasthg @as cHapde0IThd @Bartassenibdy 1s (@Bldtivaﬁy hssogieted twith either

unit again. Athird electrical switch t shown) ,is
A TRBRRABSRTS §F PGtgfRed PGy AP BaYne b biton g g WbIY By grder to

pro®ik b Ghech i O @hvdnid 996 FacilRdte RHSEiInBRf it dchiitdrormialifector depicted
position (or released fromany pushing or squeezing

in Rxgwresn%z 6} fyeben ipcludes any actuating snembet pperafivehpasspgipted W the rod
of 551 4 gg Eltahrr]lg 98 %sse%?b@y %6%3’{ ?%aglﬁgir meand (g f%{(ﬁ@gﬁ)g&gd means

€ gear I'gures
trard ey £Torée toaedl @atf is@ﬂnblmvﬂmt}mranaﬁmhd iforge toosaiiha:dtltw'n g member to
enbodi ment of the sen nvention. Th
mo%?ei?iddf‘%tan p?po ) g]ﬁe@g]a‘f}zgom tég%oawgrg pioFllgprb EPe@e Le xgzgld posmon
assenbly to transfer and/or anplify an actuation force

apptdfeeing Qo tHgurbNRCt 05, HokingOV isn@niokgblpicehietednd redvoir 16.
rod assenbly agai nst t he gas charge. The gear assenbly

Actpggingsisyige #0 é1 @aswg%mtbmwl% tule A% spusing frahiieon chegalor 502 is
rem%(/alﬂg%']? chéeth g[g@@ﬁ;bf: 948 IRy h 9a§ Q %ﬁﬁg apfltdnOfhd rod assembly

y Ino to prOV| I cal advantage to
32 6ﬁmt1hatﬂngtdevrch #0gs mgn@\fabtyhataahttdm)t gmde e 348 BistoorlS is slidingly

cted in Fl 5 anlu
s SR g B g ST ythe G umlAFUPER S Gear el S04 s
atta®edSBé Guiel St@iteadThuideduds Sagidnd. is \é\l‘i&mgllyydls@aecﬂwnthmuﬂbt 507 of
nmeans or said notorized nmeans transfers a force to

hougiggd. gear assenbly which transfers the force to said
actuating menber to nove said piston and rod assenbly

fr ot hhgrbaf ¥&aha, B‘Rﬁ/bﬁxbﬁnoft @st‘bﬂ eanH%HV@%#nHI’?Sth fr@rﬂ its forward
Referring to Flgures housi ng IS renmpvab

posrtmn redtsegamard @ostion |charw actyxgion adeivwg 4&evlrbﬁl34@ViC§ cYepwted in

F1g1ér8%22${ %4 g%h grr]lggo tgg 1%]%13 g §ch1 ﬁ:ﬂaf)\?gé‘ é:cjaltfn{agﬁ 504 from a
forw#8 pasitloned & ragwardgpgditiay Whidhgin tﬁ‘lmsﬁlOVBsqmioﬂ and axismdﬁhlyly 32
32 of actuating device 40 is r at t cg@g.to .
frorg disclerwATE doFABIapraY gRSHan] SASPIBEIG) et PSSl SrHie s an
zmu&ﬁ%§&¥Bb&n16 and is slidingly attached to union coupler
. CGear rack 504 is attached the outer surface of

gui de tube 348, and is slidingly disposed within slgg
507n g¢cordpngs ]wmt@ ope 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.
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15 As descri bed above, novenent of piston and rod

assenbly 32 fromits forward position to its rearward
position charges actuation device 40. In the device
depicted in Figures 22 to 24, charging of the injector

is achieved by noving gear rack 504 froma forward
position to a rearward posibikon, which in turn noves

pi ston and rod assenbly 32 fromits forward to its

r ea@huaginig gmisa{) dmrcludas diost gieargi 1, and eaaessed@kco&@zgeas(not shown, but

servin an ctu n accor da . W
gengl) st e e 3fns ifffé% P ! ﬁfgmg%e%erar 258 i olslgnatty
attabiRdafoeslutchi b VWAL motki 810 9 tpatordlyCiihed @R hodddy 1 at

Crown gear 334 is attached to a first end of shaft 506

attagleng Exun6H42. i Sharging @saidd20ols ayable hetvesst aprehagire: posiign and a
BRI SR A 4 B S of g Bl B s

raclsl‘lﬂ(MSthls]oper%BleC%anO\&O@ar odchtS0d froohh @ts fomard 185 reahwarth position,

rotates caonmpoun un e 512 ingludes
therglyt g}oval@amlsts&&ngﬁg 51%%'9 3AZBEY. e dre hagae, frog e o 1o
rear%?@%és‘?c%l hy cRAPAUOS a1 GviceIRAI Rodedsed! 2BEHd H@@r523 Lbtationally

rotationally eng gages chargi ng gear 520. Rotation of

engegsapsking cegeRd, whizhivatiekes te ar¢irasgoyelaichs36. - 25-

Char gi ng gear 520 includes first gear 518 and recessed

SCRA. irggtﬁ)rnél( ﬂQ{ch 53'39%41 184N gg&rdf'e 554 Elyablengia?g?%% geamSZt) RE rotate

i ne denote y nuneral 522)"." Chargi ng gear
whenob@tinggal kack ttfeoh etel fctrvyarﬂl msxthnrt@mreasmd pobitiperand does not

oo PRk B oLt Yk BRSPSl et 0 1t
forviaed P&saiond mmh,arngungctmsu oﬂutansaamd)l@s the tlelrgasfacpatng doce 40.
In the charging position, first gear 518 of charging

ge 520 e es gear ack.504 and.i bl e .t 0 ,nOV
R3OS BAR P ot e 4D SPTES wBT e dpsifl s s SciVed. In
one @Qcﬁhﬁlé Qf(‘)sagetrhl%rﬁ@is IRYit8 Get BheSdeRePEArdeO dn 85S SxHpYe, fﬂgsage ring
agalnst the gas charge fromthe forward to rearward

526 pbscpsutmmnd ondogsing dat acsuaielanyingd preidom @nd Rag e deced into place.
Dos C 91 59% 65%1%1 %se%ﬁ{léatshg r}&l kééel fx&gg&g Sfaéko géﬁg g Q}ngég 528 3fcludes

o uni-direc l'utc
geax’urg teéﬂhr(ast staral) ol the dined 36rfaredthhtombdingdy gegage52i4h germbhek 504.

charging g 520 to rotate novj ar rack Q
Whaty s Ang S10nisy lacksdanchoyging 4 %&eﬁ%ﬁlﬁ%ﬁﬁq&&w Vaafd?ageaf
rackd50ASang %sto@hﬁ&%dcé@%n%lﬁ 82 @82 be Wil Back @ Bde® dS@rmiBed;Qherefore,

nmove gear rack 504 fromits rearward to its f or war d

the gnsage firmis usm,xumle @i sebtheiageant off mediepnms thep jsgdtipaigly drawn
in to, El%r g]%ctgé glgt in Y:ﬁﬁ?ﬂst #?e 8 g@ gigg %agrbea&E YRtdcRe a wide

con ge 1s
rangacc)lﬁ Ich'atge:k, aﬂchthus 1njection volumes. In one example, the dosage ring is adjustable

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

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.
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15 one exanple, dosage ring 526 is used to set the

desired charge. In this exanple, dosage ring 526 is
positioned on housing 1 at a user determ ned position,

and can be | ocked into place. Dosage ring 526 includes
gui de 528 for receiving gear rack 504. CGuide 528

includes gearing teeth (notyshown) on the inner

surface that matingly engage with gear rack 504. \Wen

dos &fergimgnggab 2B issopecabkyecbnapctéb tosbangl frigyed 38 ar fingar krigger 354

04, the e .to i C ear_ 20 rac 04 an I sSton
by TR st S rpeds ek Y et eluomg Bl B uid Rbperable o
moVetBRIFine fear t3201 BFRER) its haMOSRERIONI 4@ #$ rdl&BE position. In the
adj ustable to set the anount of nedicanent that is

example phtiguse T adh doseeeiing 326 inglpdastitigger cateh §3swuhkjeleistconfigured
- - - h . H 1 i .

o FLESHL gy 00° N6 108 TRAR Bkl o

reagxatpostion,heggosagh I30rmgages adgaes tdddse 53V &bllawingragactmfent of

. vol unes tween about 0,01 cc to abo 5ec. 2 en )
tﬂ%éﬁ%?%?*h 595 Qg e %ﬁ/@u PIgHS) 8T tﬁ%arlai%veg o‘%% j1fsncharging
poditon thSts &ﬁk@@%@siﬁ@@.i AbQidinglG e Bhdrge SRR aeiiBiicH SENGAMS held in

gear rack 50 ,:pern1tt|ngagean rack 504 to nove from
plagg Ry the gitachipgntofdesgaricateh 30 iortsiggasireleasd Spdsi tion. In
this exanple, the trigger is a trigger nechani smthat

rel gasallionh bR MRedRi fideORicald is £&ngﬁ§h%ﬁtﬂsi>ﬁ 3ZirteD trhdodr 356 or
rearward position. -26- argi ng gear 520 |§ oper abl™y

fingep iniggct 834t n dagh rinstante,j agyetiorBBGiclievdd bygmpving itggeer rd&ase 532 to

. ] I 532. Trigaer l.ease 532.i.s attache
ookt LOBE oh | SAE SRR el A0S SIE LRSS REFubBn TR o
mogeftom 5@ QedratmgriitionSo &th &rghicopivht Uy AngkritliSoef 85£@SFressing

osi.tion, In the exanple of Figure 22 - 24, dosage
finger fjesss &5 nAUEdedistERG RNt CAttERES Faichwiilc Fomstrigger release 532.

Usi@% Bt adr 354 910%2% RSN CHIRER bhly ﬂ)?l?er in{eg{aer \?’\gﬁl dél%ggh force

en gear. rack 504 has been noved to Its
to meysi bajrektrigeer geargainsit cbarsBpringgagehown) spyertorcelieakiengagement
LNg .attachnen f trigger catch 530 to

mw?%%@égghée é%gén@§§f5%ﬁ%$ ‘'ng gear 520 is noved from

its charging position to its release position.

Ac dorad iaftepinytti vet dnebaclivasrg ethevinedilln freee i tdr @Bpidediie €ightesi 22 — 24 is

held in place.b he attachnment of trigger catch 530
sdaplgd o f@ﬂ%l?f et o s CoXOOIABE D! Shar e oot RO B Rot used.

Instbddg@ chitgffpt ihdieSan@GERAR! th&MeSshHkhBany alredityl @YRAIr3aY rotate
or _finger trigger 354. In each instance, actuation is

geaty 31 elrethersipseal indireetriotpgien of eperalls, sF3haingzeayiiseptipagldy used to
' r ri g 3 Y. P
conkl] U928k 3R AR08t € P25 800 2l tuaion
carrpd out dsalesdribeil iboveor war d posi ti on. Using finger trigger
354, depressing

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.
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25

finger trigger 354 causes di sengagenent of trigger

catch 530 fromtrigger release 532. 15 Using barre

trigger 356, nozzle 17 is pushed onto the body to be

injected with enough force to nove barrel trigger 356

agai nst a barrel spring (not shown) so as to cause

di sengagenent of trigger cach 530 fromtrigger

rel ease 532. In an alternative enbodi nent, the needle
Sithilely, iarglzmctany gdzedioxxtaad ratohdtisgsteresn@lbe uRd. i'Fhe wdaftaegorm gear

for chargin In t.h e of manual ch «
g s ARBESprSRa L bigiion 3% Of Al D), any SHGRIGieLyidual “gear
opfiditddag iafdadeathe h@etcham@inam@mg(en@berahama leeBE rbdicPl the force

indirectly rotateéﬁgar 506. In the case of indirect

chareg agtpasingglevige 40 adgdition an¢h ugfealr such “eestr itgial Imakas B gasier for
,gi Nng handl e and ratchet nechani sm
Lm&§w§%%%g§§%MB%ﬁ§%g?#g and actuation is «carried out as
descri bed above. It will be clear to the skilled worker
t hat\s w\amlddwsreaﬁlryaameamd o a gerkes kil 'xgetlaer amghe p&sitianng of the
senbl nereas chani cal. .
nozzgi %gﬁlfnasltg téle ) hvxéﬂl 68661 5%/ %glfrpfﬁ d of geb (lots, elmiﬁdm&, Ut & Plimited to,
theespacipd end Bodygegiont thdieninjecRUSihetagb @f alic Sh&t 8 bgerjesed, and the
drive a rack _and_pinion

actlﬁ@ on egﬁh ot her can

Pregirc el 1he 28 ehar g oy cxmale der@intanimal spesiest i it Skiggthat is more

diffa s istcSthah %the@v?hlﬁ’ '153& WRNiPRE kO hedRs ARl¥nckQid §k§n thickness.
rearward position. anefary drive gear box can

Addigienpllyomgmbersof mertd:u species ovill ihadi negions yf ibn bpd:et}@harambre or

lesJ & ‘flqc%ﬁstﬁ rJeé/t %ﬁe a%éq%iatgﬁ I&H']nla? ?15 ? I o:%nn ma%g]so Ia\rfre]z Llna rall’fé(dt on the

easa' kbé injeionf s1ace/\sl<nmlgelafess alid M&lrsleﬁeﬁlwﬁ ety Qith %gélalfdrvsiample, in
of any suitable in |V|dual

Any conbi nati on . of .or set u
Somegéjﬁfnes o P PYHEer é“&lﬁ"lldhftlr(éﬁs copEe P8 dHARY d’élﬁ) I hpyg askim it 1s more

rea®iBV Bjedlabld MBS an tBEHK ERMviEEH U%s”@elﬁ hg o Ahlq oiccfdﬁfngﬁ for example
actuating device 40. The addition and usé of such "gear

regionspeland hglears drtin eregsesof fimbs vall m:g?ecraélytb@ ceiar @enject. Those body
reg%ﬁ%,\glra{(aerF S?e:e Vqlaﬁﬁ mlj]ec{eﬁs wg?r?qunieﬁe 0\6/8r Ii’rf? é:ag gefrg? ﬁ(émparé/d toa
bodnglbnethagalm@’e difffieuls ubinﬁféf Thd dkiltke peoiRleronilloappediaey andftake into
actors I ncl udi ng gt not I|n12ed to, . the species
congigratiest{her BB 5B 19Be D3] atonindioR s diffespnceh oV sbielisting the
preds@reR thea8%hfige. and the pressure of the gas charge.
For exanple, certain animl species will have skin that

is nore 10 dlfflcult to pierce than others. This is
duelhejipjegfign devics of b presenyiinveatiem ertionaly &nelusles gisuRmlE seservoir

for S g!}{%ggp@lfla Y%dS%{H’l%Eérv&f 16 1 ns‘g'e&ﬂ!: q{onslﬂﬁﬁlhg%g%%ﬂe eﬁa&/e icted

e body that are re or |ess
in Flingreétand ’Phwp@gereesfrvdnhas gningall andaiomghumedicangnt.allis Elgure 8 the

sup&y reseNOIr IS gc%]e 388 contammg 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.
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ease of injection, since skin thickness and coarseness
can vary wth age. For exanple, in sone species, a

younger individual (e.g., neonate or infant) will have
skin that is nore IS readily injectable than an adult
individual. As well, in a variety of animals, for

exanpl e, regions behind thegars or in creases of
linmbs will typically be easier to inject. Those body
r eg[ro ascordeate avith amotherr aspekit] ¢f thaj meseat] inviehtion elgpue rie paovided a

r sure char 0 red. to
R S R B Tee M R Bt MGy 4 FHe (PG ne skinof
a s\bjbdt, BRRNSChALardnel dralighah NTAe netddico@patds e §t6 of (i) providing
vari ous speci es, bodé@reglon and/ or age differences,

a ngprlleriree indgectiph gevipe of g pprseisnyeation haviae alalsast RAY dese of e liquid
to P%@ﬁ‘ggsgé?%ad g}{%‘&ﬁua&fn StE? deNiES By %nrolvglégﬂ t)t}]? Eré@ édqé&élgg%% 32 to the
reatiosil pgsitiesgrlacing ndle IWOa@HS‘péEISk]nCQf thesullj¢atitd begnjected; and (iii)

.exanple, as .depicted in, Figure
BRIy 6 A PEOR PPy e 1 oL i0S o (5 TR r Ry outfey orifice and
noZzie M £1d8hioligh theURRIOY thes@jaeei r is bottle 208 contai ning

a medi canent. Syringe 21 and bottl e 208 are 25

connected to d03|n§|reserv0| 16 by a Iength of tubin

19 AHouhligienneptapk 4pd pegent eﬁ@c\ﬂw mgatiqned 18 thip |Spgification are
1ndix‘:ﬁh‘$’é $&AL IRBRF éimygﬁ‘ﬁ%e sckflleﬁqg eATERWE I MiS MR ERER p%ﬁams and
dosing reservoir 16. In these enbodi nents novenent
aredferqmm umcgmora_t.si by aefietchec tothsesatepasint ol ¢aghtihdividual publication,

patén%g(gr}l\gart%lt %osll igation, 181'? IaQ sdos ﬁ% rag % Vlduall]yf 1}1@ my%?/ ?o Be 1nc21jporated

bykﬁﬁﬂuﬁOSIng reserv0|r 16. -28- I n accordance mnth
anot her aspect of the present invention there IS
proyi ded a nethod of using.th dle-fre jecti .
e heanrssiof GHBe i fesFiont | Wil o CHiGaGHT Cisoat Tge vaged in
ma&“@hﬁ‘:@ucﬂ DatatiBRY alb@ioffd B YeBRUe®hs NHERRurel e MBS §6t and scope
rises the steps of (i) providing a needle-free
of thﬁ jreventiann agtbal] sushgnodifieatippeaserieuld he ebitipesriorpag iskiffediin the art are
nistered; (ii)
1nte|n§<?osttoth%rf1§cl|?q%§%gg{}lln Cdeg%gé}ieq}flﬂga f%ll(t)\gl ?%ka%g%n d rod assenbly
32 to the rearward position; pIaC|ng nozzl e 17 agai nst
the skin of the subject to be injected; and (iii)
triggering the actuation device to expel a dose of the
liquid through the outlet orifice and nozzle 17 and
t hrough the skin of the subject. Al publications,
patents and patent application nentioned in this
Specification are 10 indicative of the level of skil
of those skilled in the art to which this invention
pertains and are herein incorporated by reference to
the sane extent as if each individual publication,



patent, or patent application was specifically and
individually indicated to he incorporated by

ref erence. The invention being thus described, it wll
be obvious that the same may be varied in 15 nmany
ways. Such variations are npd-to be regarded as a
departure fromthe spirit and scope of the invention,
and all such nodifications as would be obvious to one

THE EMBIORHYMENTS & BAE INVENTIONRN SGHICH A& EXCLUGEYEWRRATERTY OR

PriviEt PR B R R EIEPUS Ve preperTY CR

1.

PRI VI LEGE | S CLAI MED ARE DEFI NED AS FOLLOAS: 1 In a

needlmediEERe iiNjeedn B&Viete Wr Cielil @ingde Inhddédaiiegt ander pressure from a
medi cament under pressure froma  dosing reservoir
msawgﬁsea\fplb@fm@h ap optlet oifiee for admimiTitipR{q ranigalgy human, of the

AR s T Tun ! ofdily [KBSc ABIA 8h08 esBhUBIRE movble in a

rec In sal'd dosi ng reservolr and novab
i forwardf direprord fati frxeelthnng malﬁomecbs@mdrﬂt |tlnrgu$asajd rmuﬂlcgacﬁemcterlzed in

rou said
@% ?ﬁ %Cté%v‘?ecvé"e °8nBF‘Fe§ea£ aStHa“%gt‘%&{%ﬁamBré%‘P%e
conprising: (a) a gas tight chanber; (b) a piston and
r@y assgabight dlambbab)l y recei ved in sai d chanber and
novabl e between a forward position and a rearward

t h
087 igiiah i oSSR B RS Nl AT SR o P i et
(d) nealsyir@postavi agl SRhEvapd péstinand rod assenbly
agai nst said gas charge into said rearward position;

d (e) atrigger f rel egsably retaining s i ston
264 T Guestser % 4 SHATePeF dat WEng SPOSIN DR W%e pobly to said
act i vabhigd p&difor; ' i gger causes said piston and rod
assenbly to be réleased for novenent by said gas
charge to said forward position so as to_inpact said
dHungeneangiferaneviye srid pistinrandtrpy awemhlyaagpissicwid gast dhargerigto said

to Ca%&ﬁwﬁ?%ﬂmﬂoﬂﬂ%ﬁr to nove in said forward

di rection expel said nmedi canment through said outl et
and whereby said gas tight chanber is adapted to
neni mazteigeger for esleastbly hetabdpaped pistmaind mdssehdlyén sad asarward

to maintain said gas charge in a pressurized state.
position,

whereby activating said trigger causes said piston and rod assembly to be released for
movement by said gas charge to said forward position 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 and whereby said gas tight
chamber is adapted to minimize or prevent the escape of said gas charge so as to maintain

said gas charge in a pressurized state.

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.




10.

11.

2. The needle-free injection device according to claim

1, wherein the circunference of the piston of said

pi ston and rod assenbly defines an outer edge that is

in contact with the interior surface of said gas tight
chanber such that the pistoppdefines an extension

portion and a conpression portion of said gas tight
chanber. -30- 3. The needl e-free injection device
athondidiegfr¢coingcadmii@icomveording te &iaim 3, sthereirofaid pisthn of said piston
pi ston and rod assenbly conprises a passage for fl ui. .
Ot Sk SoBRTERR Raarede o BE BmRaB A st Sif gension
CROEbRER] A RRPrbRbnPortidhefaRsSeak tightchamasber . 4. The

needl e-free injection device according to any one of

claims 1 to 3, wherein said gas charge is a conpressed.

i hig Reeglesiiesy infeeipn deyice asFordmngip 8% gpe Phepimsght 3,5vhergiy said gas
NGRASs Ercgr‘ﬁpllegéeﬁ%érpéhs deY hfiguRf orchAbRsdd iNBEERI N the

conpr esse nert gas Is nitrogen. . The needl e-free

i njection device according to any one of clains 1 to 5,

f Efnet redlednepriiectianglevige phiplping 4t wianticindle agmprressed inert gas is nitrogen.
| ubricating said piston and rod assenbly 7. The

N £ ron LnLect i - . : N
WP ARaleHER LR AR HEN e REGRI e ol Thfncg comprisng
Thibriesioh eaddivee farijechiinnsaitkpistos and sdradsentply o any one

of clains | to 7 further conprising a gap-coupling
C’El'pen%%hieﬁgeet ipljee\%ﬁgndd&ficesﬁcgrdﬂl St%o@ai%]né! v[il%geiﬁﬁ&bq lign Eagdium is a
t he plunger, erein sai gé%-coup i'ng 1S configure
tlighowieiphaoih a gap-di stance between said rod and said

pl unger when said piston and rod assenbly is in said

rearward position. 9. The needle-free.injection_.device ..
o TRl oR s B TEr B ¥ G Rp B D e CORPITS bl T ApTpt ESfprsing
fd rgﬁls-p&Qﬂtn% Qfonﬁ&iﬂiﬁ% ahé Qo@tdr aalimBRionOdndt RRI SRBMBRURY thRJplunger,
to said rod; and (b) a second end for sL|d|n% )
evipaej veidt2apicorplingds pendigyead. to Ipintgina gapelitance beaveen said rod and
i nj ' I.G [ . ipgl to 7
e e 18P pRRR I MY 3R Nkl i
generated by novenent of said piston and rod assenbly
tthe readleHfisk injgrsion dahiee ebslaiacs ivhereinthe gai-cbupting genprises:
causes said piston and rod assenbly to be released for

ve j i d f ifg.
CRLr ol T b TR RS ARl O Rpr o Rae b4
transferring force which in turn inparts the force to
qb) d plsecmpdrend $arfslidimgengagementavisteths piwhgpd. unger t o nove
in said forward direction to expel said nedicanment

e 3R (ijnjchtlltok%tevice 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.




10.

1.

11. The needl e-free injection device according to claim

I, wherein said neans for noving said piston and rod
assenbly is a manual neans. -30- 3. The needle-free

i njection device according to claim?2, wherein said

pi ston of said piston and rgg- assenbly conprises a

passage for fluid communication between said extension
portion and said conpression portion of the gas tight
chizmxerle-fee imjeetioreddlie-dceedinignp etxim @n wilercircaidpisondif ngid piston

to any one of clainms | to 3, erein said.ga char .

| ol BmPiEr & Rgse ford i SoapRisidh R EELa extension
| Btibn SRSsaieomh&sRaPHRmiTeR dabiigktdhambelevi ce of claim

4, wherein the conpressed inert gas is nitrogen. 6.

The needl e-free injection device according to any one .
of hecnegfiesfrer inigctior dgvigseaccrdimgrtp apngne af ¢lgiBisi ki3 gyperein said gas

. s . . embly 7.
e T T i S S
wherein |ubrication mediumis a |ight weight oil. 8.
THe medidifeefinjegionrjerice pbelaided, velereis deradimpaesses! gy gamie nitrogen.
of clains 1 to 7 further conprising a gap-coupling

1Lt i di:Di i . .
¢ PRl e B it tcOleo S ) Y B CE AP RETR el mprisng
t dlubrcatioa imedang &pldirshtmeaidgiswne end sdiadsenddy and  sai d
pl unger when said piston and rod assenbly is in said
r.ear war osition. ;9. The needl esf.ree jnjecti ViCe: .
SR B SR U R A Ry hiSfhum is o
flighstveitloif.or renovabl e attachment of the gap-coupling

to said rod; and (b) a second end for sliding

engagenent with the plunger. 10. The needl e-fr ..

| eaRed g duptiongeuBe ARG IPG 1ty 6! BRI Liar Mthepeomprising
fal 'g&ﬁl%up@iﬁgmohﬁécﬁﬂg tHERHS of Qhidt pRI1K\ f1d tda0ads@MBE to the plunger,
generated by novenent of said piston and rod assenbly
twherginisald gapregenling\ib eerdigyredde imairtping sepidistance geyeen said rod and
cau i ' 0 AV ¢ d for
BUEAERPh oDl ROl R BIATR i bl o Tl
thereby inparting a force to said neans for

tTrensédeAficn dnjéaivoeevine oficlaim § whereintpapgiascdaupéing oroprites

said plunger sufficient to cause said plunger to nove

By SR L e YR s TR
device according to claim1, wherein said neans for

ntbyi ng sesmidangifetstidingredgagoshentswignthe plingem nmanual neans.

The needle-free injection 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.




17.

18.

19.

20.

21.

22.

-32- 17. The needle-free injection device according to
claim 12, wherein the push rod is adjustable in

| ength. 18. The needl e-free injection device according
to claim12, wherein said trigger conprises a
triggering |l ever having a f3xst end and a second end
and bei ng pivotabl e about a pivot nenber and connected
at said first end to said push rod, whereby when a
dbiwnwadle-frek dijediongiceice ntcdingitosddint Pewberdinghe pesh redischdjustable
triggering lever it pivots about said pivot nenber and
%ﬂ %Trst end is raised causing said push rod to

di sengage said actuating menber such that said piston

argd Heedic 3RS anRtfon MRS abé@iing 3 tlaineap Walidleip Gaidttiigger tcomprises a
sai d formar&

position. 19. The needle-free in ﬁ n .
degeeidecsriavig a Brst pad And g seqpmdread And &F’cﬂlgrpéw{}%tr ﬁ§%§ pivot
Crﬁ&ﬁ?éraa?lﬁ cohfldetdl DBl rs@'e}{@ttd?‘lséu}{ pp%v @&Ptv@&:réb?/ whérda downward

ree 1njection eV|ce and otable froma
fforcstis ekerseldorp said tseamdt fmdaofsaabmgg@lp@lqwgts ittivets apg)t sgid pivot

Freed ol oOEENTY Wl sOIRCHEh Pl el eB AT paine

thembR du@ the@alll (Rét6h ond @ddsdendly msssthlny saidwaredny positon to said
said handle is noved fromsaid first closed position to
§3Pﬁ“§§@%%@lopen position said gear assenbly transfers

a force to said actuating nmenber to nove said piston

afd fdicapse MM Yioh rdRMics cbbriipWWar €laiRP 31t ivBretnOsdi@inthnual means
rearward position. 20. The needl e-free injection device

FO0Prikshg to claim 19, wherein said trigger conprises a
trlgger nmechani sm whereby user activation of said

5 994 hdflfe %tﬁ COMRERISH id9RRHle- i?e%sl‘ﬁ{@{lé(n H&vice and pivotable

|sengage S uatlng menber such that said piston
and r d‘d)nasﬁeiwb]oyed psites th peenosdibpenrmartinar d position to
said forward position. 21. Use of the needle-free

i nj ecti on devi,ce accor n I mns | to

(B ©C 4 Rty oPaSaialy Poodifed Rl NG pRhae Bl

nedlcanent to an animal or hunman. 22. A klt for t he use

qt) t hanneedtigg hfeatbei npastivebnadesiated waticthe dbh gf said guspon and rod

one of clains 1t 21 rising: - -
s lly’ 0 , conprising 33

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 claim 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.

Use of the needle-free injection device according to any one of claims 1 to 20, to

manufacture a kit for administering a medicament to an animal or human.

A kit for the use of the needle-free injection device according to any one of claims 1 to

21, comprising:




23.

(a) the needle-free injection device; and (b)
instructions for the use thereof. 23. Use of the

needl e-free injection device of any one of clains 1-20
for adm nistering a nedicanment to a subject.

-33-

(a) the needle-free injection device; and
(b) instructions for the use thereof.

Use of the needle-free injection device of any one of claims 1-20 for administering a

medicament to a subject.




