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-1- NEEDLE- FREE | NJECTOR FIELD OF THE | NVENTI ON 5 The

present invention pertains to the field of needle-free

injectors. BACKGROUND Injections of nedicanents are

typically carried out using needl e-containing

injectors. There are a variety of problens associ ated

wi th needl e-containing injectprs including cross- 10

cont am nati on of su%’ﬁ: e58t mm@@Rl nj ection, the

pai n associ ated wt the potentia

for the needles to , . mnthln a

subj ect bei ng i njectea—th ' ' a needl e

within a subject, can be n det ntal to the

heal {1 %fﬁ%ané‘P’anB@ieﬁ@n%ﬁ’o 4’?@&@ Qhpesd e'ge‘bedf”e&%s al so

have significant econom c inpact. Increasingly, efforts

have been directed to dgaKR@rRONPedl e-free injectors,

inan 15 attenpt to avoid problens associated with

need} G5O FrMdAreMs@ed QpRallylcablidd &hisiHg ﬁeedleTUd?ﬂtéiﬁh% Yhjectors.

such needl e-free injectors are powered by an externa
Thers asanomrwmf nroblpme wssdeiated withi nspdptcortpiaigyiniestorsr inglading cross-
c&&h%enéllpzlﬁté nQ subjecqg %:ISPH}% a?i%%Qctg)lmﬁgéag;ég%g%ﬁegﬁﬁf su 1n3ect1ons and
thlé%ﬁbfe,nhaleolr thecadedlee t6 brdak) saindisladgt, mﬁnrawenla;bcbtd)eﬁrgrmjem@é The

hin an encl osure such as .an offjc | abor at , -bar
bigpkigh AT F Il@édlel"t”ﬂ‘é%\ﬁ bEe 68 Fof RebrosmERE PorsteE i vell
bélﬁ%&ethéy @afnrb"l'éo ROVELn FRR kb S midRHaki. onal |y,
Vi ous e- free injectors are typically

conpllcated in design, which in turn results in

i ncrleasedngpseffats havarheemdiragted torAeickopinsnagedls-freenisisgtors, in an

at epner ecf O%Ev% dd p?(ﬁblérHP ragsoggtelae%ﬂh enef ng-ec htgin%%t @ §ctor1_h1'nscurrent use.
ormation 1s prOV|§e f ﬂurpose of

Tyi;akalllyg sdclhawadleﬁﬁzel mﬁe@tbrmtre powbretl ibgveacexbarndl bgas amplly e«am provide

be of possjible r nce t esent. i nv
q{é)m%rﬁnggsaﬂ dyiye ﬁlg:cE rpli,ghl fﬁft églaegf er{sgunseﬁbe&f q %n Miternal gas
RSdah YR disaliPakag@bys @F tHehBeD b &R Qe BY cuhBéredm@in Dbt amenable for
const itutes prior art against the present inventian.

uSUNVKRYANORCidsEre] NgENF| NP iRise.ol8p@igiorsbrbaher pheelkmt It can also be
LOve [ .
HIRIEHD TR G 5P SEALEGERS, | A0a L, BRVEEPrca
freingatdrofrettirsicalyl Snpilioated eddalgneezﬁich ifi ke resu}tsm inorgase@cost of
device for delivering a medi canent under pressure from
manHediig reservoir through an outlet orifice for
adm nistration to an ani mal and/or human, of the type

CONPTHePd RehathsRl B ERerefdld, ﬂﬁ%yroﬁz@@@deﬂkﬁdeﬂnﬁabﬁ dosi ng
reservoir and novable in a forward direction for

expel ling said nedi canent through said orifice
i mrmér@ﬁkgre%ﬂmfgrrﬁﬁwan1Sa@f%ff %n fratgi B@PBS%PE;}BQ%%E known

mg&m sabfbaRee! 6y ftﬂee%)ﬂh@im@ % 'b@ r(‘)f 9@%!&@&1&@}1& RACthé Bteséid invention.
evi ce conp rls a gas tight anber; piston and rod
Nasgeissiop is |nrz@hasﬂr»}y nré@éﬁedel@prl shogld énecq@aﬁﬁ@d thatianb oathe receding

d
nf R Qe PRR R Gb AP s SRR i Slon ana -

rod assenbly to the forward position; neans for noving

the piston and r I as charge
into the rearwar if:ﬁ?‘ijeﬁ@§f§$¥33§$pf

rel easably retaining the 10 piston and rod assenbly in
t he Aeabjser of thegir¢seoninveimndlyo am:vudﬁcaat nergle-free injdctjgedevice. In

causes t. pi st on.and ro t.0 eas

schoiament oy - DAL O wage FORTRC Yo gy dfaTRERE Elpecton
as to inpact the plunger, directly or indirectly, with

a force sufficient to cause the plunger to nove in the
forward direction to expel the nedi canent through said

outl et.
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In accordance with one enbodi nent of the present
invention the circunference of 15 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 piston defines an extension
portion and a conpression poption of said gas tight
RDRERR el iV RindGGREAGNES! WidePpRARE 85 m 8RS L TRBE 0Rfthb B an outlet
present invention the needle-free device conprises a
gidipe deuplmingtieidom e en agimahand/od hofman,hef thie Syem cemprisingla plunger
YA -t he Q_pl.unger erei,n. sal.d gap;.coupl i.n .
PRy i L e ROE g B i R B ER i et
shiddmedichnsak dhrioligingsid omiee, gl ghppdehent andpliot: assemaliys device
Ls in saidre rd position. Preferably the .. .
dgsﬁﬁieg&ﬂpﬁa}drﬁeg{ﬁny’%ﬁi lgggﬁ% ‘i“ﬁ"fc§t sagth GCtF%’!ng %m‘j@ Spnarising: a gas tight
cBAh e WEBA afd rddNRs Gy sERBR! 1eBGvddOinSRd Chahi®dy aNFlofable between a
second end for sliding engagement with the plunger. In
formiaest prsitoa apf tatregrvapseRasition; @ gwrodiarasrin thsf chamdepfos seging the piston
j ' ' -4 NC s f.ar
ot R o7 LK SR AR TP IP N The PREGu 60 assembly
agdignt ¢fee, gaswhiigh intorthe feasgard pagitien; kad dl teiggdrvfot mlldayably retaining the
annegte to ﬁde Feedle-free.inj ctgon devi ce and
PRIRPGARP R AIFBRVAN T SErErd BRYIPbS{IFIcEN P8 aHng icdrigess savses the
pRAYI ddoRdd AsEmiy RYDR reRekeRi ¥PhRNEMentalyt RENRY h o8 Ghe forward
handl e; and (c) an actuating menmber operatively
Pas@cioatseld iradt thtalupegrs, directls air dndstestlorvitna feroal sufficient to cause

thgﬁyga g rrté Ml? EQI%%%QE%QBH%Y%;%Q%E%%nggr%eenttt}?rough said outlet.

PCT/ CA2005/ 001824 -3 push rod, whereby when said
handineaccerdampeeditli posreshodmeitr st the lposed ipositibn ohe ticcusdirenee of

econd ositlon sai ush r engages sai d actuatin .
iR ERE or B bR Rl M RN RERORIRS 28 Tl TorBlanits te
inpeo®I birGe df Paig Hal gightoshambeiSsuch s ey figdn tefisaifl RuSBon portion
rod, which in turn transfers the pushing force to said
angd (PR SSEIORBRBION of sridgesdigihPkrndiest on and rod assenbly
fromsaid 5 forward position to said rearward
POSithi RBordhiteas AR EHMEE eMbdImaR & ﬂ@;ﬂr;]‘@steﬁt SRR BB heOdle-free

the present invention the manual neans conprises a
deyips dlomppibssct gdr-goupbing) eomedtingahs avddontbe gistorf arglerod assembly to the
|0l ' Vi C . pivotable froma.first close .
LA S8 &8 BNRingDlsOhBRIE: I Mol o iR e rBpgen soid
rodpetadaid/ @lungassei ahiethivbi ind hed regdndly said sl SkavamN dosition.

rgd gﬁsenbly; and a force transfer 0 neans for
Preierablt Bier $aRG OBl CHppisced kst ek [asaogakle aachasnt of the gap-
RSB Yid PR LAY b &loYd BSSRE b ' |
¢ 2&%%; MMenasaid ﬁand e ?Sﬂﬁgggg; %%ﬁ?ggﬂénfﬁgggh

closed position to said second open position said gear

asséptcgordangasvih o feacde gubedimertidoh jhenpressme ninvaption Hee device
: I ' i: v id pistpon an
o809 S S A UTHRG o A, LB 0o s
whidacamaprésepds) ¢ hamile bivatalle rcnadected|ty saitl heedtedirs idjedtion device and

. ing sai iston and rod assenbly is . a notorized .
PR R Pl Bt B 858t B v pivotty
attached 6l ene Baild; RinanOt edcnAIRO e ABAL oRfatil IS RERBM with the rod of
invention, the needle-free injection device further

saidgnien arkrod pecinbly eaé wprfjgumd \penovsyingesponssy to eagegeanent with the
actuating nenber operatively associated with the rod
of said piston and rod assenbly, whereby said O notor
ransfers a force to said gear assenbly, which transfers
the force to said actuating nmenber to nove said piston
and rod assenbly fromsaid forward position to said
rearward position. In accordance wth another specific
enbodi nent of the present invention the trigger
conprises a triggering |lever having a first end and a
second end and bei ng pivotabl e about a




5 pivot nmenber and connected at said first end to said
push rod, whereby when a downward force is exerted on

sajd second end of said triggering lever it pivots
abgﬁl 08138 %pi vot nmenber and said first end is BCAILaeps/001824

causi ng said push rod to di sengage said actuating
menber such that said piston and rod assenbly noves
fromsaid rearward position t8-said forward position.

WD, 2006/.05842 PCT/ 05/ 001824 -4 ].n accqrdance with
BHBER Wharfg co o e BIRRE T B7: COTRaPEoT G to Sad second
Ps@iondard fhsh ARt bRds e@fsaidmc@ﬁtma&eﬁlbeieﬁidm%dl KHn@e @8 returned to

ani mal human, conpri sing rovidin act uat ed

teckeipedfnogigon A Jpééltmgafpr@re\sutr@és el 9esht pqﬁbaoch &theghningp transfers
r

O Eh o fR S ST R oMot P ) Bkl AR sy from sae

ﬁ@amd$bm3@imsaduﬂmedaDmaaslte for adm nistration; and
(c) triggering said injection device such that said
medi 5 e .saj. d I r|f|
acco?lg}%ggeld%%? i Niatin Jn{ lgerntl%eg grglgléldl%% ft%foﬁ!l% p%sen ¢ Lventi Sn tlhe manual
neang ndoirprigest zhataﬁilda Ppivordlyi dﬁ}decaeck kd sdio rneecﬂh&eel dgje@fonadevice and
needme free eﬁ)%Pn devi ce as descri bed .herein
F i 1 i Peliie it p SeounpteR (gHOBY! Bivetipgmembe
%ﬁtﬂv@@ta&&&iat&n\&tﬁ e foberus@ pikten ead chE%lséEblngm Rk Oensfer -
THE FI GURES Figure 1A is a 5hoto gr aph of
rﬁ@f@a |f@r Fapnglaring;farce pppiicd & ihed2adle 69 8iSpy aﬁS@mé}yeor»eratwely associated
¥ L %eﬁe@fwﬂ@@&?@ﬁaﬂd@ﬁ? %dvg@ﬁ@ﬁlds fal (LT Bosk B b%ﬂcﬁl to said
otograp a needle-free 1njection devi ce accor ing
iegorain@neh@osmnb@dldnm agembletrprsése fitred guendtédohy nkivgues of the
AR IV R R R S
pasitien td @iy refiwgit ®osBiopr ovi des three cross-secti ona
views of an actuation device in three stages of
oper at,jon_.of a_needl e.free |nJe ti,on devi ce accor |n%R )
torized

to ond BB MERIGES {HPrRSSHE PR 8t 1o6rPsS Bl

ek, qusextaﬂ@lea\qfo@afmrpo%yg@? yhefore being nounted in

t he housing of the needl ree injection device.

Fi gure 3B i on device mounted, in_the

eplct act
housi® @CC%&% & eaéJeF Lf élmﬂeeﬁ 6 rPreReYt Brentiphethgingedle-free
1@%&1@0&&%1@%&6&6&%@% I8 83 s AP 96 by GORGHOHT AR an actuating
igure 3C depicts the same actuation device as ‘depi ct ed
hemifEr gperetivly afsedzted withted 19¢ affsaidimastefesidued bysemhly, whenehy said
Iﬁ(l_sjcgpratnggzts at.PO?CE/p{ ek Ggaqdassre 13?5v§hel ans'fésfs lt}{é iIorc% ﬁo said actuating
rearwar I'tion. cross-sectional View
mém’taar g@mo&@sm)dl pm@nsmd lrabhﬁerﬁkﬂly frose sdid fawmdedkigiof keaid rearward
%gctlon devi ce according to one enbodi nent of the
PE8%nt invention. Figure 4A depicts an expl oded vi ew
of t he plunger, gap-coupling and connector. Figures 4B
and 4Cactepiaadeswith Mot Ypgeic shiodirigl bt e gedsviedniwhtidt the trigger

t he gap- coupllng t he gap-coupling is attached to . the
CCTRAE LT 2R (11 48V & 1 IO GRM 8eEwR £ ERbepg@Ivorable zbout a

p&é@ kb w&mt&ﬂ%gd%@t N0 9;9@@9@1%3 6whureby when a downward
PCT/ CA2005/ 001524 -5 Figure 5 is a cross-sectional
fouceis eoricl avesaisksecandand of vid wiggening letes lfmlwmoarrﬁaldrmbt member
[ e in I
aﬁ& §§1g?ilr% ne%% 2%}%? 'g%)ggl%%%d gphu?}g go(ﬁinto hign ngogciaﬁ atc{ug%mc Iﬁmmber such
tlpat esa@inpision vaadt dod nassdritgy mesve SAroan daill Lidadeni ebsitidietoh adidlif@ward
in.the first closed position and second open position,

PPEEYRCt i vel .




Figure 6 is a photograph of an exanple of the manua
charger depicted in Figure 5; Figure 7 is a photograph
Of“ﬂgﬂﬁé e of the manual charger depicted in Figure

5. " H guré 8 A and B are cross-sectional views Of g 2005001824
needl e-free injection device (A) and a hand-held unit

(B) according to one enbodingnt of the present

invention:, Figure 9 is a cross-sectior L ew .
nee%e@‘i"f’@g‘n?en]”btgﬁ% A &He@eogghgo?r %iéle%g %{Vgx%%é e & provided 2
m@ﬂﬁb@ﬁjfniﬁjléttiﬁ;g‘ atiheli ERSE ftio ifaﬁvamhhlﬂmmaﬁj cpmisiiy: i(8) providing an
raphi cal] representation of the pressur attern,. s
acipbsh yesdledFgedpicction %@{é?rei %ﬁgdetSﬂgveﬂEHe@&ft 48 Ledpanens witin
LRAYER FHh) Qi BbE Bled ordfideSf freSthdion RV O bgHe said animal
Séﬁéﬁﬁﬁ%%%?%g?@?ﬁgmﬁlé%%ggfr%e [njeqtd?.éf thg_p%eseﬁ? mn‘
ati avefst fomadidingtrrigon] 22nds (@ igasrings evid i igiscéord devipeuelt that said
t he need| e-f i nisect i on Lce depicted in Figure
iy lf:alnp—“’:rngﬁlsreé(pi@e%ﬁ%m éhp%?t}(} ?Lg}eggléfricgepect i ve view of the

needl e-free injection device depicted in Figure 11; .
Fi guiheicdetdinse avithantthed aspet sfithe pragent vivenfiat thetpeis provided a kit for

needl e-fr i nj.ection, devi ce depict [ L:gur ; N
epfgurEe SR B R P Bt AR A P L © B necdiofe
infeRE6h eviideeand M) estridibndfy tizasdépieofed in  Figure 11;

igure 16 is a perspective, partially expl oded view, of

the needle-free injection device depicted in Figure

11; SUBSTI TUTEBRHEEDESRHIFTPON OBTHE BIGERES i s a side,

partially exploded view, of the needle-free injection

devige depicted.in Figure 11:. FLgure [ :

per spetfi ve, S paalp{l?tﬁgrla}i}g & pqgaéedée'b?ee\}\?le%gnt eé&e according o one
ek et dge@lei p}h@ﬁﬁd hﬁ@ntidﬂlemidﬁEigd&pl?tiﬁ dd;bmtd?girgmr ?0 4 ﬁ neddle-free
_Figure 19 is a side, partjially e oded view, of the
mﬁf@g@n BeHiGesCqTAIng &9 AusERey é@iﬂ%%m%@g %&Pé%?eﬁﬁr’rn‘ﬁnaﬁ% 11;

Figure 20 is a longitudinal cross sectional viewthe

needfigndreR a db8GEdtBAIGEM; 6La no@IN-BtER detlorFil@ivearcdokding to one

Figure 21 is a partial perspective view of the
embasiinentiof g freseeldaydHodevi ce depicted in 10 Figure 11;

Figure 22 is a partially transparent side view of a

nNeelr ekl i A6V i6h &Vice i e stages of

Al o e o SR O GRLVBGE Ol iflalih Bvicein oo sag
oRBation & = ndellefresviméctivhealeniee dbeprding do iong embpdimedieol ge present

. depicted in Figure.22: Fiqur. i - i fii '

i Bigho T e et ant paoRBEFr o Bote BRGRL N Eg B e or e
nékdleHi@unRcieh deavivd. Fig@eri® &pidtstha asmagivnfdeeide siodated iretive dbusing
t he needl e-free jnjection device depicted in of. Fiqgur ‘
ol PP DU SR PTBEbAS RICHo0) B (i o tnchnged

cAIRA! SFighrbft Qie%i@f%eth& YR8e S8t Qevided@Nddpi¥ed REFigure 3B after
conmponent” parts that are described and referred to in

cheeging phOietdeviehby theawsmesh tha tarepisten ppdrodasseaiply is in the rearward

O%%Odi ments of the invention. It should be noted that
PO Fescri bi ng ‘

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

connector, which is in turn connected to the rod.

SUBSTITUTE SHEET (RULE 26)




vari ous enbodi nents of the present invention, the sane

reference nuneral s have been used to identify the sane

or simlar elements. Moreover, for the sake of

si WO Z0RY0§426 part s have been omitted from somePET/§ARWE001824

of the draw ngs. WD 2006/ 058426 PCT/ CA2005/001824 -7

DETAI LED DESCRI PTI ON OF THE | NVENTION As wi Il be

expl ai ned in nore detail bet dw, t he present invention

pr oHigles 5ds neegb-sectibrad aichnfacnimil meyisdar meying Hiedustp gnd rod

a di cament. under, pressu It : - ani : e
T BroL B BrosuReS VL Rel kel UG AaW L e o
erfilpdinne of afe greandanvbntieredFiufes d\ 5ud APedepich thedeanidteein the first

i ncludj.n ?%Idoshn% res§rvoir f@r he medi canent, and an
clesg P@?lﬁ@? i SEEP TP RSB TERHGCeSer voi r t hrough whi ch

the nmedi canent is expelled for admnistration to the

ani rbure 6 ihapeslogrdsh dflan eemtrdé of themehwesd tiraeger depieted indfigure 5;

devi ces known in the art, the device of the present

e AREP A T Detrd i Tan PO I Frh M BAFLYER 1iPe

the medi canent through the outlet orifice. In the
devitigures A ahdhB apr essrfectionwleritwoot, a ndedlsdiek dgediioaglenice (A) and

comhi ned.wth an.actuatin evi.ce .conpri.sing.a .gas
a ?ﬁngﬁiep@%%é Pc‘i‘?é‘%%’é oge Sﬁng?cg’??e % tbreé:’g&z?\%tsdé‘}r%%il@h’s i dabl y

received therein, a gas charge in the gas tight

charmhgiire 00k ali@k-Re:tiohe vidwssfnnadl-freednjasimantsiige tecoading to one

forward position, nmeans for noving the piston and rod
erpRodupent Pf BgAresstt YFa5Fas charge to a rearward position

and a trigger for releasably retaining the piston and

rod gggeny Ys ian giaPﬁcéle@anﬁtiﬂﬁ Soft henpressueh p&teth abseatxein after

the trigger is released, the piston and rod assenbly
triggering thenjesEon pvigerad thsdsssentdnvertiglas to i npact the

pl unger, directly or indirectly, with sufficient force

to Mayge1hes PLUDORE oflbE Wabhiher @ pelncsiel freaimisttor bf dmpresent
_the dosing reservoir and through the skin of the human
ingentioghi mal being treated. Al or a portion of the

needl e-free injection device is preferably sized to be

por t@abl,e 12 i9a (Rs-8xaNPLige PiaRdrhel thedibTRE ehyctiah ldevita @epivted in

user to nove from subject to subject (e.g., a hunman or
Figmeddimal ) to performinjections. Alternatively, all or

a portion of the needle-free device nmay be permanently

or r 1, 1 i ; - Hevice depicted in

injec?ﬁ%ﬁ%ls?g%%%ﬁgﬁgﬁgggg§§gﬁﬁ%i#%gbfﬁg%§§g§nto briﬁb
Fichwe 1dubj ects to the injection station to receive an

injection. In certain applications it may al so be

el s L YL U O R0 0t B e

Fgoaddt nent, the actuating portion renmains operatively
associated with the dosing portion. Referring to the

Fi gutes 1-10, the needle-fr )l .. ' : s ted |
conpiEEed 53" BERTRGTEunr Vs ot R IRER device depcted in
Floimguild, such as a nedicanment. Reservoir 16 has a

i scharge end having an outlet orifice having nozzle

17, t.hrough.which the i quid in,t L.ese Lr : .

2006 858450 i pErrERs ey BT SR G R (el ion
d&eHE RbRtddah FRRrd m;an ani mal or human. Optional |y,

nozzle 17 is renovably attached to the di scharge end

of dosing reservoir 16, for exanple via a screw fit.

Optionally, reservoir 16 has an inlet opening through

which the liquid nmay be received. Dosing reservoir 16

can be sized to accommbdate a range of vol unes of

liquid. Additionally, 5 dosing reservoir 16 may be

renovable so as to facilitate the use of reservoirs of

varied sizes and/ ogupetrryTeesHSt (RUpESs] or different
vol unes or different |iquids depending on specific
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applications. Generally opposite the discharge end of

the dosing reservoir is an expelling neans for

expelling the liquid within the dosing reservoir

through the outlet orifice. In one O enbodinent of the
present invention, as seen in Figure 2, the expelling

means is a plunger 15 slidablyg-received in dosing

reserry@id 116s angddaoyaplis SeINREN i@y, SRTMMa AR IRt i!nﬁe@tion device
and a_forward position. Plunger 15 is sized to fi

dgpictsil i Gigdierd; reservoir 16 such that when it is noved
fromthe rearward position to the forward position it

caus l:i quj il [ [ e e
xpol T Ry arbae et s Ranagy eI ET HiaiE 31 48 AeBates injction
deviee dapiciestid Figupoki tion is controll ed by actuating

devi ce 40. Actuating device 40 is disposed within a

housi 1.0f.th -f LR [ hce, .. . .
Compontars 196 “aR OISy (B ak s s SRR e igieniap covie
defictad thufiglokd lyat erial, non- limting exanples of which

i nclude, steel, stainless steel and/or an all oy.

Comppnent s, of t.he . needl e-free. injection device are . .
Cy oy CRFTE, 29 & relfeirdfof st e Tohtloir) B° a6rRle e i rgronglevice
depespinggg@t 1whi ch include, steel, stainless steel, an

al l oy, carbon fiber and/or conposite plastic. In
accordance wi th one enbodi nent of this invention, _ )
housi Bge£liiga Qafélap BISReE e ie ghHhemesde-fige Hiessienr devipridgpisted in
FRptd@nal Iy adapted to receive an extension handle 2 via
connector 22. Alternatively, actuating device 40 may

be di sposed on housing 1. Dosing reservoir 16 ;5 is

opt i 'GadEe| 32 ieaoreatinlly Henspoheldsito vivousif rgndedld-fiee injection device

i . ' rnative enbodi nent,

“ﬁ@?@%ﬁgERX?Q“%B%Q%gﬁ??E%F%@H?g&ﬁgﬁggﬁgﬁﬁ’by a user but
rather to be attached to a belt or held in a backpack,

or tHigurk2Rkés a s viawiof theoreadlbyfret Irgeative ke vicoMdpéutethini Rigiry 22;
housing 1 is adapted to be renovably attached to a

Sk 4, BB AEPR R FEREMEOREES, e i

Fipperasandel y associ ated with the dosing portion of the
needl e-free injection device when in use. Actuating

device 4Q_conprises. a ,gas tight ch er.,4 with a piston,

and FgHe 2% ése%aﬁm%éé Slﬂgafi%vr %f%g? P?ng‘ﬁqg‘i?o’é@aﬁw fi9yiGs depicted in of
Fighranber 4 and noveabl e between a forward position and a

rearward position. The term "gas tight chanber", as

used herein, %enerally refers to a chanber having a

pi stibribakistalsd Resedntisnythatefallgre dhe nymbers godwl! fasertapa serve to
idémi?y 8RSl ¥ hknt é)%ﬂ?% bre (?es@r%etaﬁg r dfgrr iy 1%%118{1 to the (%rawings
prevent the escape of a pressurized gas, Or mXxture o
depaseyarigs emsbadiments nif ahe inveatigas]t sbouldibet toted afat in describing
asse contained therein jn ressurized state.
v G Rod At S B el gt o e Tl BB v teen used
to adealtifyothe pamt iodRimilar cldienshan®eowt, Bl HeAkdBf SROLICAY, | Phrts have
correspands to the shape of the interior of gas tight
begrofpiber frgm Jomedfigusssed tha kawinBbdi ment of the present
i nvention, as depicted in Figures 3A, 3B and 3C, the
gas tight chanmber 4 is substantially cylindrica
having an interior with a generally circular cross-
section. Piston 60 of piston and rod assenbly 32 is
general |y di sk-shaped and the i circunference of piston
60 defines an outer edge 62 that is in contact. with
the interior surface 64 of gas tight chanber 4 such
that piston 60 defines an extension portion E and a
conpression portion Cw thin gas tight chanber 4. The
circunference of piston 60 may be defined by sealing
menber 66, which may be an o-ring. Piston 60 further
conprises a




t hrough passage (not shown) for fluid communication

bet ween extension portion E and conpression portion C

The passage is sized to enable rapid novenent of piston

anW28ep/0588eenbl y 32 within chanber 4 from t he PCELARRISH01824

position to the forward position. This configuration

is simlar to that observed in conventional gas-charged

springs or shock absorbers, -®herein a passage(s)

within the pist ed _to _danpen or reduce t he

travel of = tRETAILEDDESERIFIFON QF ML I 0

chanber. > In one enbodi nent, piston 60 has a generally

Ci r CUA@IyilPBS &@anddnRaredrb ey ibeloaw Hﬁ%r@sentdih@éfﬁbﬁ E)r dvRRSE a needle-

S apprOX|nater one third (a rati o of 1

Apcaimiecdon &ivigsifet igiscony a medicansgat ey pwewxemtw hmman or animal. The
e f et

T oLl PR kg e O A B o g gslofee

Ipgeciionm dedces IutiCJudimg a exsmg)keec;rvmh éorr tht inedicsméntfandt drecweley orifice in

:ﬂg;’dioglg% erSfIvglr zc%gglodl aleatﬁaggfs gss C a[oﬁ éldmmlsttrggon to the

SHUBS Tdr huhkn. SHEEche&TRLdLIEe&@-)& ee ij€tiph 8&@&sacﬂdwﬁ atthass afbhdvice of

1§2 woul d be decreased. .-This decrease in speed woul d

P IPBRET dRVepien makes WF Of aphusehsiidgRly ToasieR s dpsing reservoir and
ﬁb%[é@o%@ax@?oﬁ@%@ﬂﬁlg theAmk @SNt %ﬁb@l th® outld FRRSe. Ifl e device of
I Nnj ecti ng a smal'l er “sized ani mal human. | n cont rast
the Preprat pEERtPnapigsedgeties ap: combinge w@@@e@ctu@fn gpiesico poraprébing a gas

t'fggxgl % o F?Av%n%%]%@one dl%@ ak% gasﬁﬁgolg?e%ﬁ&gc[@%rfﬁd Lé)s cth %e in the

gasmfvh‘gq:]maﬂamofmr uggse the gidtorciaindoé mssémbly anfetward pedtiaf, means for
[ o ensure piston and r.qd

sufficiently stro terial

3001 Y alt et SeoBhucten ke efti et Ref eppLeoRton and o

1B Qs foPMeldathblyOretdEing @leVikin RAS tdd BRemtRPth 8L BdrwRidSIRRion, such

and rod assemhly 32 js disposed MAthIn chanber 4 and

eHrgirgRhe BgeHiinglescd mearirmwid rad aysppblygeqico i B farpardgosition

SW' & ho ?@géc’c g pHEBaS d&&tl Q2 '1ﬁdn@&§fj W%%Hfﬂcle]lp fo?&ete'rﬁ&e% plunger

of chanber 4 prBV| seal mnim ze

fprvewem expslongiécapfent ﬁn«en Geeslosioh aasgzeoir ramdnlmtrﬂerskm of Ithre Teyman or
b di ment, sealing neans 70 is an o-ring. In

E%@%%rgm%ggaW§th another enbodi nent of the invention,

chanber 4 is provided with reinforcing nenbers 72

posi tAlboredpatijacfeht ntedleaieninpgit8ieviRe iimreﬁemlbryglﬂﬁ ndBE portable,

72 act .t e su ort to the wall nber 4

f5h0p1s BT, 1R eRhRERTe st 0 He e gReBRE Gopbrt (0. o

Huifr@h 3 2P kiSiEal) t@ﬁ&fd’rﬁﬁnﬁ&t’i&ﬁb ayteBdiitely, lall Br a pOHWALEhe needle-free

cgosmlon (as shown in Figure 3A). The term " gas

FiAF g, b SeTeBent e Ple Femovg b ettiashieg tor @ PiERagure.osugh as an injection
a aRr [ r

P e Yion 1ot bl o Hind ¥ SBRL 1 B Mo Bl B an.

igjhetivneln oprtaibepplplatiensdf manelso bgb@@écnslﬂomatﬁ ‘Hﬂi the duseg partion of

c n v f the.n e-fre e
t%ﬁegevé% %)% éﬁ{ Leg%gg%deﬁ Jd % ventT %Othlél T mﬂ)e tg? 50%?}%0?0“10”
réhaihg @darettmlyrasiobﬁ@dmlmah&s mmoqjom@nde hel i um neon,
argon, krypton, xenon, and mi xtures thereof. Sel ect i on
of the inert gas.wll arjous factors,
Of HSrLETL Bl GEREd O N LR B S s
r@¥eAG i 16Gor RBRVHE ¢alquidesich 5 A dIeca R0 RE@reANfd Ha@atdﬁh%haoe end
SU|tab|I|t of a selected gas mxture. In such”

hpwigg an outigs oeﬁpft baying aezzledd. %@%btx@mh the kg imthagenerol may be
the depth of injection achieved in conparison to the

depth when injection is perfornmed with 25 a traditiona
needl e (an industry standard) and/or the recomended

dept h of nedi canment placenent by nedi canent

manuf acturers. Advantageously, the inert gas is

nitrogen. Conventional neans of introducing a gas

charge into chanber 4 can be used and are known to the
skilled worker. - 11




W

The pressure of the gas charge within gas tight chanber
4 is greater than that of the surrounding atnnspheric
pressure. thus urging piston and rod assenbly 32 to th

f oPRE¥I58B8i ti on (as shown in Figure 3A). lJtlﬁﬁﬁQﬁ%WﬁmnSﬂ

sel ection of the appropriate gas pressure and type of

gas will depend on the application of the injection

devi ce. Advantageously, the 58pressure of t he gas
charge_wthin the gas tight nber is. ecte such
FHALSE Y BT SRHRAD T et BUT (APUg b 8oy 19y rmovbly

AREnAN th eheQBae efSotoking Qééltv@irrlﬁ Cféf ERMJIY viH %@&ew fit. Optionally,

needl e-free |nject|on devi ces, t generated force can
Iséereeif J6t kg, anf B¥et edpsRipR dhropgh |Vﬁé¢heﬂ®n]tl@11@)fmasfob¢\lfec@efe@ ,Dosing
| 0 i -
I\J/?AQ?QY% gclggg*@re stg%egtrﬁl actﬁmﬁ?éage a V\]ba?%egf : Iggn'e_g\é?\ﬁgﬁld Addltlonally,
tetngaesrer Ol dNnaybe E@ﬁﬁh@aﬁib sams thdaglithiechegkead ma:domgofmmied sizes

force.10.r erce t skin. of. the .. -
Sl oRr ST o St PuEs ob Aag e dhgerging on speciti
%fﬁ&ﬁwhﬁ of the gas charge. As piston and rod assenbly

is noved fromthe forward position to the rearward

posit the pressure of th ctln to.urge

DG (Gt ARBRY S5 i e 10 B SR eie T s P UAE means
fopreaBelRhg Hie IERAPHESIE Ol ARSNS NeRiwiOMhraibh oot ity In one
32 is related 'to the 15 pressure of the gas charge and
¢rhleodspe QF EleqregnioNVHItionclt saruinriGea s Bisisrpelioe wrps ded plunger
19 ﬁdg@i &%m?%ggs%ch%%rv&{]]@&ﬁpﬁlg%%eb%ééﬁ Aarward position and a
embodi rent of 't he present invention an actuating 4BV ce
#Wowaril lpoisitiokesPlalngmrkirSl ig azedhy fredithimdbong tastvoic 46 iswdp thitewhen it is

i nteracti,on of ston_an rdasenrb d.the ... .

PRYET e BivaRbir e W ihe PouPT BETRm oA RS aftip cosine

REPIIE 26 tih de SR ptlladg M embiitedfasithen 16etoahe fadvad @hhe forward

pi ston and rod assenbly 32 and o-ring 70 in opening 68

Eﬂ‘smoéhsa%é? ?ﬁbm?élap%%ée"éﬁe 40he gas charge and/ or

| ubricating nmediumfromchanber 4 is mnimzed or

pr evendiefinduRvice 40hR &RkENGithit £1BE6dHAON & ek Qﬁecﬁ@ﬁ@@ Gnjection

sealing neans 70. It wll be appreciated %%é ose

&Rik| e@mpanaeoipctuatingmdevivadl ees Gpicalheformet plcaduraiye material, non-
r d I p

R e R A et B8 R S R 0 A L BEPLR e of e

Milaﬂle%ﬁaet injestiors eldvict nere rtgpleal]amfﬂrm,ed tdfea leimhke naaetial, non-limiting

R At A T R T TR T —

ﬂb@mrearmard p03|t|on to the forward position within
gas-tight chanmber 4 is not significantly danpened by

the presence of the | rlcatln .medi um For . exanpl
el 1 ER AR D U G O flif SoFBas. BoyE | 1 gabted fo be
Raamen dyheustd Qﬁ’cﬁﬂs oﬁtfiorfah?a g%ﬁ@@:e@&% hO ek i@ RAMhMe 34ia connector

t han a Iarger vol uhe or heavi er weight oil. In
Vot lieasativelyf aqtppsing rdrwlp%ﬂiﬂ s e disgesied @8 hphgag L hPosing reservoir 16

YRR e RS RRAEER e 1 15 ERTRID L sl rmenes

pressure gas- charge is to be used) a greater vol une
or ndnen vlit@nmfs embbdm@nfu Qe@ ing\lhie mot mﬁamadl &t haod-hdid\biyeenser but

taI e ' t he
et BP0 ol BB T ok Ry APy Sty g e
151?@11\&111\’%:1@, b @iHgel &E’adaﬁthcﬂ % 54 teglttvablp aaauiipd @S 5 k@ictdt.ddn kdth case,
distribution of the Iubrication medi um around pi ston
and rod assenbly 32. In one enbodi nent of the present
i nvention, the actuating portion and the dosing portion
of the injection device are directly attached to one
another. In this enbodi nent, gap-coupling 13 connects
rod 30 of piston and rod assenbly 32 to plunger 15.
Gap-coupling 13 naintains a gap 10 di stance X between
rod 30 and plunger 15 when piston and rod assenbly 32
isin the rearward position. Gap-coupling 13 is
renovably attached to rod 30 and is in sliding




pl unger 15. As depicted in Figures 4A, 4B and 4C,

plunger 15 is fitted through an opening in

gap-coupling 13, such that plunger 15 is slidingly

ré@%?%’&”ﬁ&ﬁhin one end of gap-coupling 13.  PCI/CA2005/001824

Gap-coupling 13 is attached at the opposite end to

connector 12, which is, in turn, connected to 15 rod

30. In an alternative'enbodr§ént,.gap-cqupling 13 is
acuatiag Hedeatd reoiaing operapyaly enocaier Wik the segiagporiomof the geagip-free
. : i,s required. It will be apparent to the
H%%ﬁﬁ?@%8%37€%ﬁn? at gap- coupling 13 can be connected

to rod 30 and plunger 15 in a variety of ways, provided

t hat Atthaingglapice #8 tampeseXaigss tght nhanbved vhdtawson pidtodassembly

nd. rod,,assenbly .32 and.pl ynger 15 1. Ston nd..r od
S Bisrry T S5be it B A ARG mat Y G b3 8 end Bt ana o
reamﬁrls bd'i @uiiﬁbﬂ.orrhegsﬂ;h S‘gad fight d::hmﬁ?;Z”’ dsnpad therin, @?ﬁhlﬂm g&fers to a
i,ston.and r sse n.t is_.relea .
clegibel iR ADIEGR 85§ dod BSe ?I@@Pm?%ﬁ’i Gipore fhgrip.  Lhe gas tight
clR@Hef 1sOfdaptbd t& ﬁiﬁnﬁibs@za%"r@\%%t tHelestMRY 0P @ SR g8s, fodmixture of
the actuating portion of the injection .device to be )
caseRsasees WoaRintal Hie $aReOTIBIIUAR) Op 87589se AOiRR TRy Bs? pressurized
«&@d 9). This can be advantageous, for exanple, if the

actuating device is heavy and, therefore, it is easier
for a 25 user to carry the actuatinquﬁprtion at their

wai skistonaedkrod asgrplodeincladesiitomrartions anggod pogton 3¢ Ehe shape

BT RS LTy Il i o

smrcifiz lembddimehinofsbe present onvkntpuy stdepietedfin Figeren 840818 ahd 36, the gas

.i.nj ection.deyice, .. transferring neans 100 for .

kRt A or Gl SRR BY o0 R i ety firegle cross-
sdcf6h, FESEMPOY oBdidiéh 38d doPlabiRgdly 32 ik Sgenfrelly piskasheskd and the
into the overall device. This configuratjon - 13, L.
cipquanigrence; ¢f piptari60edalines apquter 6feopP%iMghis Mocqmjachvathofhe interior

| e ;

SRS 5% GRSt MO b Bt 90300 B
cBpeession pattiop, C adthinvgesitight dibmbéret. The gugemfarengs o8 pipiogth@may be

d,rod assenbly 32 to.he rel.eased .for ve |
o306 0F ST ol 65 RS wef & T R TS B A cBbiees o
thfdifgﬁQ}aEs@.gé l(zﬁcﬂss%eﬁzﬁ) fg ﬂi&?mSmﬂrﬁlﬁicaM b‘d‘ﬂwédmhé}iﬂdfmioﬁ porfiion E and

transfers the ceto unger 15.. 1 n such an ex e,
CEESIGRAOIING G2 108 TRECESIS A<y Bble P o @R oR Higon end rod

asBir198D WFhif ch&Hh& SlromOthe RéSHA RRitieh t& it RAvAADokAEh. This
assenbly 32 to transferring nmeans 100 (Figure 9).

copfigurgdRipliy Figniles teretheit ehseryed)ap comwationsh gps-phargpdetprings or shock
f L } . i r
el R
the espachi vel assemitie withirsthechazaber.r od assenbly 32 is in the
rearward position. 10 Transferring nmeans 100 can be in

t he 4 : S . | ing

{1 odroreeabr el BRTRRr 2pGefR P Ao s o havine o
diametehihal islepproXimeatelp pne thiidak eatipapt U8 sefahe diaXetes of piskotédd The

t.o maxim ze the velgcity of pLstop and d assenbly 3
s g i grain b tieande B ecldiy ofuft rERifRatedh e
dibmetef §Cthe pTERACE0 Wint B vaRled N For BRampIb] the rdtid it WA thereby having a

maxi m zes the avail-able force for 1npact of the liquid
smagllet prssags dismjetar & cemppprest tothraratieof 2 mentignsd pbayscthe suyed el the

is inmportant to the operation of the device, since it

provi des the opening for the nedi canent to pass through

the skin and the subcutaneous tissue. Gap-distance X

also allows the injector to performinjections in |large

animals using relatively |ow pressures because the

I mpact required for piercing skin and subcut aneous

tissue is far greasesstinare SHEEPRRAEWEE required to

i nject the renmai ni ng dosage of the 20 nedi canent into

the desired tissue. This nmakes the injector safer and

much | ess painful to the subject receiving an

r
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to be injected using the sanme pressure. |If the user

noves or slides the ortice end of the 25 device during

this process the flesh of the subject can be sliced, as

with a scalpel, thus potentially causing severe

wounds. By including a gap-coupling 13, the pressure is

delivered in a spi ke formati,gn where, at inpact, the

pressure spikes to the desired level to pierce the

plstolnSiﬁdl €od Bsdmisly R svoutd l&ﬁdef:ﬁﬁmdt Mg deombsede spald vidued allow for the

ection (See Figure 10). ap- nce Xis to

g di s
uses i |gas-ﬁma§ge@ it Wosld %B%"@Vh%?l Be aepd; 197 & 8 ahigrot @hgHmans, for
1n]e%gng9)§ﬂn5nl’éps}é@h QGikdaY or Kut@anl TRBGHrabS ad B8 %f@)ea‘ﬂpﬂﬁ%efs hel, the speed
e at the orifice avallable for piercing WO
of 1806 A05®d 263ePBTY wcﬂiabedlmmd mconmrftdetgéhe fafio pf &3 mentioned

abog/ gtstucﬁlag S]gfﬂnéigprg grl(l: trgglsfa g cpa ef)%/ Ist (t)rllsfru?tﬁg ?f; tsHﬂﬂlently strong
mat&ﬂiﬂl foLensivie | faabit Yndasd adserablg 32068 nbea&bﬁﬂtmmﬂldtd’f&hefzhumber 4
maxi mum force had been reached at the orifice end. In
w @H@O@ﬁ58HWﬁ@ﬁFmﬁ*W¥H@npresent i nvention, gap-di stance X
is a fixed distance. In 5 one exanple t he gap- di st ance

i's RéB30 %@'I’)istdrf'arﬁﬁrcﬂ 4S8Ry 132 6s ANEPOSHINRIin chB@ber 4 and through
gap-coupling is user adjustable such that the

opegal,g e it etdn Ipteragtion of rerbp@mtdthnipabing Msansapipppedencgrbout
opeg n &eof ¥lbEE 4 ﬂr@vﬁ&o& F'&'i s@lal g(; %gﬁﬁn\ffe @F@Q%ﬂﬁe@éape P ®he gas
5 coupl'rng 1sintegral toro . I'n operation
chapgesftcmm clemtber éd [ras spenificyen®@dimeng sedlingmeahe7¢ san waning.
position to the forward position it travels

nce bef ore t.h a .
oi ?IH gFCOI‘ g Wégtap frr_‘?mblfgémqu ? ﬁne v g %}n gﬁgrlll?:’g gglt%% ded with
reinféraink Iniisbeed 72 @QSlﬁ@&ﬂ&‘adﬁa@&lt (opinigs68 Ratfoding mb@bere ap act to
end of plunger 15. Plunger 15, in turn, noves fromits

PFOYIQQFWPH t?)ﬁ’@lwa]éﬁff’@mti%“?%‘? WP 3%position within
dosing reservoir 16 so as to expel a liquid from dosing
I eSEahWef 41&HROUHRs dRA%R! Br Lfgind/\pistdH bR rélevssembA03D o its
the needle-free |n£ect|on device of the present

forward pasition (asshewm ithBigurecipr Theterme apschege” mswispg heseigs geperally

refe?snt%hat prgﬁﬁ e%rﬂ% g??'s2 ot ??%Eﬁ?&e& H&é&iﬂ@%f ?{6% @)ﬁn oHe ‘P%@%f inert gas,

conmﬁ&dtwmhnn gﬁbrt(ghghhmleerof tHxnampkma]ﬁsnérOrgasessmmtaige far usem the
le to the | qg evice. in ord
eVl

sctiyRG O tos Al Pre e Bielioh B VRO fngludle but are

not Piirie@ fo, 3o deRAc B EABL Me 31%11{1&&)/11&& ArgbBLIQYptER ke@bn, MRAD Witktures
nmeans. | n accordance with a speci fic_enbodi ment of the

thergefe SSstretipmotkire iinsit g3 avilkdeprad Pprvariaw fagoisnielydigeothe apefication,
Y i ' lity of

o] S TTRETILY 13 R TR RS FRAAE UG QBN Bt of

sele.é@d rgeyvef gauppltires .In uchotests,etkha nyitability hen botletermingd by beasuring

e SR LERLPAIAS o0 L 5y A0 SHERTR 2 MLLILS, B it

a trﬁ’cfltlérﬁ@ nBERS B mkiﬁ‘éﬁgmthrgﬁrd) h@d/F8 aSrebSthmeAdRd PtHOHS n@dicament
rod assenb are manual neans. One exanpl e of

plaogu@ht ﬂmnmadwmqﬁsma@@a@greéﬁep‘ﬁfé\taé@gewsm dghe engt gaantyl aitrggen.
cOnvéntPon%{PﬁaQA %f?rﬁr%'&ﬁ&égg 55&}&9 'g{bgch%m%r H? el i éax%gmown
I'Aj ection device and-i pIvota rom a |rst ['ose
to thepokilled ovorkeas 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 - 15 exanple, push rod 50
depicted in Figure 5, includes a threaded nenber 10
received within a thread receiving body S. The |ength
of push rod 50 is decreased or increased by threading
or unthreadi ng, respectively, threaded nenber 10
within receiving body 8. Figures 8 and 9 depict an
i njection device of the present invention conprising a
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5 renote portion 202 that is distantly related from
hand- hel d portion 200. In accordance with this
enbodi ment of the present invention the neans for
novi ng piston and rod assenbly 32 is a notorized or a
manual neans, as descri bed above. Furthernore, the
notorized or manual neans cam.be attached to either
renote portion 202 or hand-held portion 200. In
oper &td prassurepdiche pas beﬁrglqavimile &3 tighp phanther fiis gteater thes élpt of the
C 0 t]
L%x_ﬂ?mémg %glg(%og% rgé‘sllheus %négns%’ gnrziglhogaaggen@neb?f %bt{) E& forward
p@itiondhs sigwnniefigrre 34). Hd:ttmmé iy nglazeobef thd hpprepriate gas pressure and
eratively associ th r d 30 .of ton and rod
tyaggé Bt Y1k slergpdron %ﬁt ap thI‘ ! ?ﬁ“ﬁgtq%ﬁ‘ﬁe aptagepusly, the

pre@UREST tﬁ@%is%ﬁ&%g Hifheh ﬂﬁ@‘g@i@glﬁ che@ﬁbeﬁ’ liSdeRBte@REcH @8k the medicament
assenb in order to nove i t, agal nst the

is gaeelieh aw@@ fofoe @inftioms! Q0G¥ miQ@O l‘bo@ﬁ? it gertasn pursently apsdaregdle-free
0] e

PSS b S IPUETRIL, LRI o Sy | Do 0

(epg,elS)@rN 150vEN200N de@ﬁi@tl@,dSOO@ Tﬂ-)' gHowesvet, it ill e chear & theBkilled

and act at n r..11 i tt
wie ot Heers e Romaed opod e hnid ceomding qrgthe force
reﬁﬁf@ﬁ‘&@? eYceafBé aghedintouiied. BR- folcd chi Ehu&%us%d Bt dg‘ﬂhe pressure
connector 12 are renovably attache
dﬁbﬁg@@haﬁd to means for transferring force 100, which
is in turn attached to gap-coupling 13 via a second
CONNELLi%hn %flrg rod@s%@rﬂﬁlgt?yzqg ge@ %9! e %orf\xfa cmrn]&slﬁﬁ)n ﬂortﬁé rearward
cl osed position t second, open position resu
potshnmpbs presamge ofltBe emsgagin@ mgmpl‘stoh aﬁqudrasmtbllbau fogward increases.

econd, . open

THGERGran TSER! 1 DRI LS CGILR LR ST dpdt BT, th
pri}d§iiof ehef A CBarb©ardiCthbl siirfded AFER 1D 8fstonkhd YU &BemblR 3L Wk hsed to the

noves piston and rod assenbly 32, via novenent of
CORFRIEREt®F 12, from its forward position to its

rear war d p03|tion In an alternative enbodi nent

act yattdandd m%eé'mt;’ohlrhélt Qi HRCAE e ARBR e, dcfuaRhs HOce 40

and rod assenbly 32. Once in the rearward position,
mq;ju@s arlubmaiting megz:_u@efﬁm |Iu}br®gtm§thh emtﬁactrpnp}fan@orbgmbrod assembly 32

Th an sm tlwat I nt
ang b Gt gl ore IR g O ah Pl 6T e seating
in@rdtidrS batseEn ALl I/t pibbg ahe réd b@mpnysstzoahdacnﬁing gd i m opening 68 of
assenbly 32 to be released -16- froamits rearward
chygkgrt 4-ontheolosp 9k theo 2ashehargsy VY [ydsating ey ¢ forp fgamber 4 is
P e e SAPRL R o i 3D el hélms 70.
wiilrhﬁemprmatedjbgrth@ctskdaﬁl1orth©fartt thet natwre ggethe datwipeng medium, if

sen a ctu r 11... .
P eapett e nalar et Hhant AT R ghRdR cchtins in
wHiéH ggensdaonmrcbr&e@caﬁlplegg%rm@né emewlsésosh@wfm@ Hlbfli:a[tﬁlg g is

92 and_ a second end 94 and bein Etablg about g .
selsgtpbaichzhat thy pgyeReHg! PslRsyang p Seghhet: Bemdbe feepiyd posidon
to Wf&%artdgp&%a w@in%%s-um%haalb@pm%mng&mmlyscimﬁ&ﬁgy the

on secon 4, for exanple by button 7, triggerin
présencgrof shqolubmasmab@dturrpl Fotexpmploet sall wefame jof Eghtevright oF is less

1S rajsed a ush.ro
iR RRGe Al 1 PR By aubBty EREE R ugupe or
hehvi@nvag: wat iTAgonreR efrthd dkill édQIs\iBﬁtfedulF@\tleitfﬂfﬁveﬂfcnp l0$ bidtdn and rod
and rod assenbly 32 is committed, that is, there is
nothing to stop or slow novenent of piston and rod
assenbly 32 fromits rearward to its forward position
in response to the conpressed gas-charge. In the case
of the device conprising renote portion 202 and
hand- hel d portion 200, user activation of the trigger
may be effected on either renote portion 202 or
hand- hel d portion 200 or both. 15 As depicted in
Fi gures 8 and 9 Iever 220 |s a conventlonal finger

o NN PN
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housing. It will be apparent to the skilled worked that
various types of cables are suitable for use as

trigger cable 206. 20 In contrast to the injection

devi ce of the present invention, previous injectors
required that the trigger be depressed during the

entire course of the injectigpn. In such injectors, if

the user stops depressing the trigger, the injection

as;sernb es’é bmdwﬂmened' hehieh (maa be ndvesserypif,i for extevpleeshighpressure gas-

resul én [ %Elfte g]p %}r%tkp 11sww§ desired dose
RS e IR w&?ca SRS JEME ST HO8F VIEFFSPTISHSESi ng t he
trigger. 25 In accordance with one enbodi nent of the
pr eswhtn iflitveidtion detioe id imstatied ona deadicee injeckiudesvice, the piston
trigge rd 23, S deS| ned to m.ni
o P AR DN 4o Bt OB i SHRTTDIAITTEEE o § e i
c&ﬁpr&ﬁ%n%@&s‘iﬂ%ﬁs@nﬁﬁﬁh(& the RbAELGh G‘rﬂﬁﬁﬁn Wiotid BR&INNAH rod assembly
nmbodi nent of the present invention, the injection
3UeV|ce includes a securing latch to maintain handle 3
inthe first, closed position until un-latched for WO
2006%%?1@ éI%QOCP Tl SRR QRGN ﬁ‘tlon thé aéﬂt?a%ng E&%oﬁ' %ﬁé H‘(Q;lng portion
conprise a noveabl e downwardly faci ng hook on
oﬁth@mjsmmt&lr(bwde arealiredigratthareBtot dnatnativr e retb s smpdimentngap-coupling 13
upwar dl cing hoo uter surface. of ..ho
cBJe T A oE RO e Fary P aar g resole. Che St g s a gap-
d1Et@ﬂc%b( b&wb&l 8838 dn@pEingtandheies pan ah@rodrmyabl 32 istns the rearward

second, open position. AlternatlveI% the securing
pasiioah Gmyeomiwg B e reanaypidy aitaches! foandPl and fsgp shidipg F%aﬁﬁneéﬁ with

siybl 0 f.

P58 TECALENIEN AR B a1 RSN h gy s

g@mduﬂsialrgdBes@h¢}ainpblegﬂrdﬁedsltdmgﬂ}t gcesmdomdq‘m opegnd of gap-coupling 13.
03|t -

G o iR B oneBy1<CRN SRuBrAT g o &y ipraiysed o

ro mbo Cih %Qlt&n@tfvetéﬂﬁaoﬂfn%ﬁﬁ l’gbp-bdi\.}j)ﬁﬂg i®ns ammeamlﬂeam twdsstén and rod
manual or notorized O means for noving the piston angwxgm_

aspeePlndd @by COmgHP BgeqgrtharlidVidsiPPartid thersilicd Ayoresr
co%?ﬁﬂ &m beLofaf d oisel 30%?;8 p%%é@l% ih C\JaHQ& f %afxﬁe gf@ﬁ/ldfe@fhat the
sferring an or amplifying~the orce applie
gatphbstamg: Xcit incintaleadi evdeo rpls&maang irorbjassdnebln 82 ead plngged &% wden piston
ccor e wth a C e iment of .the.. ..
R gL G TR RERHE™ { DR (R AROr ey’ Bgigsy” impectof
plade} 14 ¥y PSton @ rcARBichBY, $0WES IERNFIEdsEEHr tof@aént by said gas charge
assenbly; exanples of which are depicted in Figures |1
togts fxwadgpogifon. 25 Such a gear assenbly provides a
mechani cal advantage to facilitate charging of the
act ﬁt Joft HeMh&S; it ThEy @Q td‘éﬁfdbfénfoq eyl GeuRing Q@mon of the mJectlon
ree injectors depicted in Figures
deZ/R:e to2% boatpd iapes fam dlot dedingy gowremieere Bigureat§ ord 9) Thls can be
oci at the.rod of
c@grgtggﬁgp %dr.l.?{gmr% nu§ he éurgtuatlr%go(?e%lcg dP héagggng?,ggeﬁé%g?, rlltg is teﬁseler fora
uset @to@ﬁr @!bdacttfaﬁdg p&ﬁleﬂbﬂ ek mmafbems shn§ ovaea shouldergeathe like, in a
assenbly, which n, trans ptionally O
e BT 20 o 6t EBbeimEe RUTHSY PirgOReABSP R g HYae charber
14, Lﬂﬁmﬁélsﬁjghcﬁﬂ&zfeoﬁ aps&bhyeohfi@middieor the hvandi-Bosidction device,
e rearward position. As discussed above, actuating
trmﬁenm Agarst 100 forriecadfewirfer fece ggretatddoby dvementos! pisien and rod
asgef@ ﬁ& é{;z' gg nt Il.lno %g fé%,[r)t pn%g@%%gg&gllnﬁ t?x %@%gﬁ degl%% @Yé Q(glﬁouratlon
gas tight chanber 4, fron1|ts forward to its rearmard
position. The nmeans 5 for noving piston and rod
assenbly 32 may be notorized or manual means. Referring
to Figures 11 - 21, actuating device 40 is di sposed
wi thin 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 renovabl e attachnment to guide tube 348, and a
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second end, for renovable attachnment to dosing
reservoir 16. Optionally, connector 390 is -18-
renovably attached to guide tube 348 via a threaded
connection. Simlarly, connector 390 is optionally
renovably attached to dosing reservoir 16 via a
threaded connection. In an ghternative enbodi nent,
connector 390 is renovably aftached to dosing

restIBSIAr URlirect? Gmpac of pRiHAdrt18Ibyt fisten bt ©dSEseRBEN3D WhiBh 1t|1$1released
such a quarter-turn release 5 nechanism connector 39

forfmeyement byeriddeas ehaggepionds fasperdsprsvion- Spesiieallyngetivaton of the
RS GRS 804ty A s e
thegionearé posntmn shayeltye imsantirfgag dorcd e tlpansftnrmglm@npllﬂg whigh in turn

ner al haped_g oov ar e onfi
RS EORBEsTTRMR e b aH S Bethhel nbemin
mehi¥S 60 @ pluiger 150@@% @), SOPistoanel roPtAéted an8 Ul dskeaibly 32 to
t he pins foIIom; e generally L- shaped groove. In the

transferijuga means. 100 (Figaye seGﬁﬁ@Mmgrﬂ pafnans gardisepss ngetween
trars Ak mgénssrligﬁ &fd gﬁ&p@rel% RS OF bedlhn BRS04RS {rQI%ferrmg means
reser ol r urg € connector 390 and dosing
100r g3grre 8), rresbﬁctap&r twhen rpdstorpareiv@dtasien@éy Bt the r@frward position.
nector 3 dosi eserV ir 16. PIu
Traaf’ wa%efaewtgﬁﬂ ca&o%e ngphgefrgg?\?o’i for xanmple. ; s&?sgﬁm 311“9" hose, a
flexablt afiMedink Galgéshaficaupbddig akasing, or diedikexanpl e, pl unger
15 is attached to gap- coupling 13 by a threaded 15

Zggelv}fyoqp%?qg%g?eaga%gtgr? n‘% Ii é&{j ﬁ)r Wé)%ﬁlléfﬁ @tﬁqtvgfog%; orf %iston and
rod BRRABAHE? FIIBwik ﬂr%g&’%{g%ﬁﬁé Yevidel A MRFHrS Qiré@er #irBdt impact with

piston and rod assenbl’y 32. Idler pulley 316 is
plusger disngTlyis.mpututre dnammgzms the avabeblgfercarer inpast phéweliquid at the

orl%\%ﬁgﬁ&l Idfggiﬁ ?hlﬁ 1mﬁ%gi"or11 13 irggér?galngﬁ)égé #)1? E%QI%?OEY dev1ce d,smce

it pﬂﬁ&dds ithopedirig for tigamedicam¢mo o pass nhr@hg’( gﬁSskirhmd the eubqumneous
ce.. ln use ection device

tlssvff gﬁ?@élwcq X gsp aqu%VSéi%%ﬁ‘@H’r 5 pﬁ&ﬂ“n‘é‘-’ch‘i)rgrm E*HE? ayjmglsising

relaftltlls‘.:l?1 18wl RedBfed HResst RN impRt Pequftdd Wﬁe&ﬁ%‘ i@ and Whibkneous
rn noves piston and rod assenbl romits

tisshorisvdardgteater ithan theapiresues pswiired df. lnwéwredrwlwng idgsaggeof the

mefIGhGE pfERICASHed Bt IthR Tnakds irclibiectof!REr BldhEdh RS phkful o

act uat scrlbed
the P@bj&oﬁ ﬁﬂ:eﬁri?ngven iajegbar 1ra$emp:his;on pmomnd'e]moaahacdfqﬂmfrcalmjectlon

adva e to facilitate .char of t e act I n
ooy ARGt oA B e S iRl B BB ol Lomstan

preésﬁt\é‘f%ﬁlhhg An 1&]@@10@%&@65‘ R sHiR bAE subSutafdduk ﬁﬁku@)&nﬂ H@h%‘&sﬁtﬁle liquid
to manual neans for nDV|ngfthe rod and piston -

to @s@mwﬂws@g the same erespaei if teaispomPrsner g Hteéaﬁ% end of the

devhcegédjllrf?lg é%% pr e%s’L ’thet Q@sh{@nﬁig gﬂ}?@r%r at%%ertgé% 6%%%% %hl?gl thus

poténfiallyiroausipg \sedze&té |vy0und£t aBhedcltidinged gag-haipling 013, e gpressure s
rat chet mechani sm 311. Chargi hg handl e 300 isﬁgi%gtqplelt
delipprgghyiny 2 Spike HOrIAHOR AVHSHs At TRl H° RFERTET W O By evel to
pleééthelﬁsuelgut d%s@@?erl‘&)n the rédnah@feP BEkhe PHection PO iz @e 100t
shown). Main shaft 302 is nounted through gear end 308,
and includes First end 301 and second eg V%gn
chdf gepdistanael 6 isdee iswalhi pistorgandcipdr asagoia I‘%u e to reach
maﬂﬁ]lg by RSS! tha G 5(9t1§"fe§seﬂ?d £hd5th@ff5rc§9t2the Bﬁﬁé’é"'@\tallable for piercing
ani snt 311 aﬁd pawl 313 that engages ratchet
nechanlsn1311 are configured to permt main shaft 302
to rotate when charging handl e 300 is noved fromthe
10 first closed position to the second open position,
and prevent main shaft 302 fromrotating when chargi ng
handl e 300 is noved fromthe second open position to
the first closed




wn

position. O her suitable ratchet nechanisnms will be

wel | known to the skilled worker and can be

incorporated into a needle-free injection device of the

pr¥Ohe/i5¢¢ent i on. Main gear 310 is attached t &CHiGA3§05/001824

end 301 of main shaft 302; main pulley 312 is 15

attached to second end 303 of main shaft 302. Both main

gear 310 and main pulley 312-i4eotate with main shaft

302. Cable 314 pasges, around |dler % ul l ey 316, and

Frleisudebe i SptabsroX 1SR aisRe e 6 AR OR HEHW BipsTpreaiy due to

alesfgam tRNHaiRRk SN ha@ bk A8Y Bl Igaaﬁ@a InffRlr iRl thaximum force
08. Cable 314 is consfructed of steel and/or other

bad begh reachedtag tHealrificy endThe gear assenbly is operable to

nmove idler pulley 316 froma forward position to a 20

rear i r

asaer) 33 ptlsiths of B pRAE e IR BaRlafdls 20 o188 disgprce. 1n

poséxzingke. thévBamdistahdeely 3BLACH. $n poblédredtive efnbodimantf theghp-coupling is

unwo 0 _an econd und

O RS Sk BB i e i e BT Pt BRIl igoon of e

H&videh €n SRe dlterMBEMRENDOSintcnd e ga@l@b@plﬁlgéis WteRehs toabasod

main pulley 312 and pulls idler pulley 316, thereby 25

novi i st.on and rod assenbl fro its, forwar

oot (RGREEOR ¢ Bred AR FOSTYY o MOBDHPIIES B thBosiion to the

ERREES okiRos &Stxéveg;hgapma&ﬂ@@x BefoleNthé RhSacex@®H Bd I0N@ypacts, either

trlqger is atri ggr mechani smthat rel easably retains
BREigwaEs 2r bandasanptijecdy vintranskeringmonns d 0p d8BEroh and 9), the

sh a?%dT‘% S B B o D T RO p R0 R orvera

pogioni voifin Josigyesingr §@sr a3268xpd antouitt &oin dnsitg feggeoir 16 through
EIV% arm 328; when trigger pivot arm328 is in the
ég position, triggering gear 326 is in gearing
relation with main gear 310. In the | ocked position,
t ri goeetianigggiaice 36 of dieateedledeenpjentigeaevi@l ol thetmtest, invention

ar 330 is. nounted, on secondary. shaft 332, and
i ol es Tachet 3 TOThE PSP TR g Dy tseoobe Py gherse in
bdsiteedhafi8ar 4, 32 fiofodk 88 to HY By BERIsitRRA0THOE & 88 of Mis means for
uni - di recti onal clutch (not shown, but generally
mavingatuser iaeblp x| dhpegs” @ser)le%uon dmce Beopdsh thpgkedhigady fogmjection.
?ﬁ)e 15935{81 & rﬁﬂ(}ﬁr&pﬁﬁéﬁ 0 fg %Qs' OV EG oL QM- GG ual means.
irst close sition tot e seco d open position.

Thus, uni-directional clutch 336 holds the charge of 10
act udi aagprdave oathi@ spariffr eviemtimeny ofdimpiskeaf invegorathe means for

R L TR0 O LA B ol SRR s

inbledsBCqogticopén rechagedbled md/&e@@ aveer smpylmere m onEfexample, the motor

cﬂg3 |nggﬁ ndle 300 fromthe first, close gosition to

jid g8 %B%‘He et VhassSpRlY BariinAd@eke's in the

conti nued wi nding of main pulley 312, and 15 novenent

of pilstenrant WaH apgasenhlvg edBoditehhd theegewar ieveish tHeQfbans for

agai nst the gas charge in gas tight chanber 4.

@H‘&F%Pﬁ‘ijn R4 ERS WERTHY St BFiTRE AN BNt PRUBETRIRE jsughganual means
gﬂ:@@ ift t859e si ﬁaﬁalalae}ée@votélw cOBEEX m&@ ingd Qpﬁé%cue free

r|n not shown) is used to set the desir Charge. In

mhp@oned@dmplaed is plrvetabﬂ@émrea ﬁrsm,gclo%d ;postwn @n@hbvanmg’ixgtde SA)toa

sec%n% opsen LPSO(%I%OH gglsusgpggl%: & Iﬁ{)o hseh Ié)x t: :%-? }entvgt% agtgaﬁgeod to handle

i Bish Foddickah 0d fiass aribhath 8r2¢aﬁ®6 cbefiglifeaWe allbag kariation in length. For

therefore, the dosage ring is user adjustable to set

the anount of nedicanent that is wultimately drawn in

to the injector, for subsequent injection. The dosage

ring may be set to include a wide range of charges,

and thus injection volunes. In one exanple, the dosage

ring i s adjustable over a range of vol unes between

about 0.0 lIce to about 5cc.




10

15

20

25

25 When trigger pivot arm 328 is noved to the unl ocked

position, triggering gear 326 pivots away from nmain

gear 310, enabling main gear 310 and main shaft 302 to

rotate so as to permt main pulley 312 to nove from

the second wound position to the first unwound

position. Myvenent of main pujdey 312 fromthe second

wound position to the first -21- unwound position

yanpics Bsh rast Yhdepirded ind'igise enibtlyda2 thisadagveerhen A ir¢asived within a
.0 bt &0 |t r . pesitian, . d tq. the ..

AERLIBEOBRL o0 Qs Lok BTSA DRS00y B ol sing o

uhthrgd e, ehpeotivay,mhid2@dirsentyze t bligircrecaidat odt & barr el

trigger 356 or finger trigger 354 though a series of

trigger levers.,and.a triqgger rod. First trigger lever ..
335" T RUSPVb P Py0erist 4 KRR 0576 Sihg Yot arianasmprising o
réfisle 680N Q0L tha GedistabiiereladdOfrordeaaddelt Ho@ar200 eMedccSdbhce with
[ Ivotally attached to_ pivot nount 380. Second

1S p ¢ . .
thip pRgRHmPRVEhSRIoSIA EIVERES the Brearsar mPRing gistanr gigge assembly 32
i Ve, n . :
PRt o RO S Se L0 ST, 98800, A0Syt o
ngaealineagy ¢adibegltychat tacthedreantspotond202 irgged-htle pertiod 200.

at slot 366; second end 345 of third trigger |ever 342

is att to fourth.tri | ever 344. Fourth 10
1 oBeRerEar Payol O b e rom RiChectou RNIobA ey o e
sécON&I opdd 2paaitiopi FOGureBBNtbriagd pustnéod S0 iafot @pagshmd® ikl sétuating
egg 327 of main trigaening rod 306. Main trigger rod
msg5ey S MeAtiRg IR i dd OPHRENFghatsPiigisR ithgad giti efgndston and rod
as3éBbly\92i &bh Ha€ mﬁb&%ﬁ%‘%&@ti@uﬂngﬁbér%ecﬁ&%-coN@%ﬁndin movement
trigger rod 306 is novable between a forward p SIt1on
of pistan apé sdmssemiply Stin order [nmpheitf agaivat the gosthargm from its forward
| o] [ [9.: ks ln the.locked position: .in. 15 .
g e R g B i e O S BRSS! P iigh 2evice
to the unl ocked position. Finger trigger |inkage 350
has Ia thé spetifiertbbimientsofalid medeedinyentivaidapitted ggBiguresd, 2, 4, 5, 6,
30 nd a.second e .that is attached to fjnger
7 OPR D BsRE TR L b guiche 80 125 pimiinggly Yiothmesons? end
cdria8@bv 01 fis dnovaBBl &Bkh&PId A 302 IHTG8Fe BarkRhtitd h@@REr 11 and
356 away from second end 309 of main trlg%er rod 306.
Congeqier 1% Areofemoreblj aiathsd fte eed Bfjaad tto rmaesan [gyetransferring force 100,
' i Ar L el 1 r 0 finge
WBEE SOR b StaciBh 19 BFbAnG 10085 SBb Tonni 4 ovement of
hqmdehefiomnhe fitdecldsed potidobe thajsemhédopsh tpbsitien essgls fnah€ push rod
o nove barrel trigger 356 again barrel_ spring. 352 so
10 G EBHE 2P IR R TR Do Mo BRetioH TR RGRm fram the Second
opeRpYatich PREitd tRMirkOclbed poSiBbNBALLIRS E&éh% fokd@it§ dethitBYShember
trigger 354, noving finger trlgger 354 froma forwar
1lovBich, ig dumpomgvespsstpr aprdiendcisgradily Parvie megenerttjofi gemector 12, from
itd Fdra8r Pcl.>§i Qe i3 @Qaﬁﬁrc{TBXﬁtig%' Nt dd gﬁ&ﬁatfv%derf?lgo%i&gnq nactuating
Its forward position toIts rearward position.
mivblee e g diodctlpradmmetted ggeston et DdGisdermbin 32.s f or war d
position to its rearward position causes in fourth
trigger .lever 344, . third trigger, |ever 342, .se d
ri QOB it VS heaRite inaivbly BEoR35Y of AREN° P2 E RN g Rgse b o
triggdr. $Be aSgded IRV RretHanBGE EhaP inyRiitaidt PisdedB ahd @60 LERLmMbBCEEUn the
position to the wunlocked position. As discussed above,
redRyEhRastiogrg i wserctiyaiable 1@ akevs pEtanging ed aseaklixSg to be released
position allows main gear 310 and main shaft 302 to
rotate so as to permt main pulley 312 to nove from
t he second wound position to the first unwound
position. Mwvenent of nain 5 pulley 312 fromthe second
wound position to the first unwound position pernits
pi ston and rod assenbly 32 to nove fromits rearward
position to its forward position, due to the pressure
generated by the conpressed gas-charge. Foll ow ng
injection, a spring (not shown) urges finger trigger
l'i nkage 350 fromits
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rearward position to its forward position. Mvenent of

finger trigger linkage 350 to its 10 forward position

results in novenment of main trigger rod 306 fromits

rearward to its forward position, and novenent of

trigger pivot arm 328 fromits unl ocked position to its

| ocked position. The user is jgow able to repeat the

charglng procedure. Alternatively, barrel trigger 356

fiog iy igeiavard pesitianstorreaveviartie fooxirdipositiondic & thopiatiee generated by
0 | trigger spring 352. A nechanica

ﬂﬁﬁ%?%h%%eq%e ?lgger pi vot arm 328 15 and first

trigger lever 338 (not shown) pulls these parts

t ogetrhacordatrsrehly onoeinhedimeitggehe pyssant invantiomd 28erfactvation of the

K A
trg%?efeilus?sgglg% QOSI ! I )?J?Iptﬁ% rogi Sad %?)Wead 1?1[%%%139%&%: rlnqge specific
efnbbdi et c&pfcetdyn %ghm 8, themvgbt €oriprizs’ figeertreel éveﬁ@shalv[rfgrh first end

n unl ock os|t|on When chargi ng handl e 300 is

to
%v@a_srqoaﬁqepﬁ B4 I RSP B PO TSTPR2 dataser gplste S s
chRstibd Qmﬁrsﬂatdrpzstagi ush RS0, %l?&l%si@ﬂgwa%@ fFEURER erkdd @B&Eond end
safety 304 to nove from an unl oc osition to a
94 .dek etnpdsby baton T, rtrlggaemgIlmkédn‘pxbsattoumpwot member24 and first end

af et 04 prevent t erin od 30 novi
78 Fot TR aTrDin SR Rt e DI Huftoa so
ispdiseagagel YrorDavhiagitlg @enitRt M1,088Var € Adv&éht o@fi{itdﬂdﬁad réd\&ssembly 32

sp rlngs ggft shown) that urge trlgger safety 304 to the

i) SERHECD S8 1 Bifre Friogiges tosiinedryslova g veraes 9 Pistsin an god assembly
33 Q66 ! |

e o i g 1L G
cmpﬁﬁeﬁemmrmmmoammozana hamt-hedé pontiog §@e, user activation

fv 3 to ahl e tri.gaer rod,306..to
off el TeLos QP Fae Rl NELEhal iadPep Bagegr oo
Adl Gﬂiiat:@?dt Figufes Quinds, 1dver 2L iscaddnadsionblefiret tﬂ@gadwiﬂlﬁh h@nd-held
ori zed neans for charging, In the case

piigemedban EIFRPHCHG, toeﬁapfglmglqra%rm o BiggeE a3ble ?%mﬁnnanrlmmng
eﬁl‘@?eeofoth be c%@lg%s\%s 3 Sgeglf%aggeg'ggﬁoi%# gfl@abgp%élga?@ yoﬁhtg% plastic

pl ace, a ratchet
haveinbari wit }Qmmpasdmowyhewkllhedr ctodicbddhatnidripes typessoffables are suitable
fOnormalt ﬁe of injector by gear notor 360.

A&g5§| %’ “chargi ng handl e 300 is present,

trigger safety 304 is deactivated using a safety

deadhmoatrasmgtocme {ojtios hiewkg . of | the agreRh0 aN@etio, t$te @b injectors
of t resent i hvention, gear notor 360 is

feaul t'ha *S‘aatrlg%?at Prrated; QB8 B SBUTSy-ORrB Attt yniedigan [n such
infR8toss, (fethé rﬂt@ér%'d% Radit ’Eh\é trt%gr' gRahje¥iont HEcesbBEAES YTheSefore,
ocated in battery noun A user activates gear
thesgt Rkor 3BV icEs icAly rasultot:kemomswet @cltmmtrtatl@hoﬁrﬁl)e desied hdose of the
f tery to flow to gear
rn%%%%%ﬁgé%SSB%%%b%ﬁbtk é@%ggg ates pi ni on gear 362,
whi ch rotates crown gear 334. Secondary shaft 332
r ot dt @scodddnve vgthaone3@bqdaserded ¢hd presenathoxeedion, whe ofjection device

. [,ot ates tr| n ar 326. ear 0 310 ro at es
infl0eR Bldr ey 99055 "R aPetoa R atSiE of ety WiotRwigiey of
unpit&itonalangheriag of &CiRlY dddcd rom the forward to the
rearward posrtlon In this enbodi nent, the dosage ring
(not sho i ncl udes an el ectric Ilntt swtch (not
s ho%tccow%ﬂ?fhwr% ewthgseRedmsyt afifee BratsEBURIiongths Fueatgn device
inQh RS AR AR 0¢h t%srﬁ’zﬁﬁ@fnﬁqa?lgle 2 11'1 ﬁteeﬂrgtu Bs%dtpgﬁttf)rlr @Y1 9h-latched for
eIectrrcrty to gear notor 0, ere oppI ng
charging. The load is 5 held by sane uni-directiona
clutch 336 on secondary shaft 332, as described for
manual charging. Triggering is acconplished in the
same manner as described in manual charging, using
either barrel trigger 356 or finger trigger 354. Once
pi ston and rod assenbly 32 has returned to the forward
position, a second




O electrical switch (not shown) is activated, which
al l ows gear notor 360 to start and recharge the unit
again. Athird electrical switch (not shown) is nounted
oV PPI§&r344% i gger 354, which acts as a saf et yPGHF428p5/001824
Fi nger trigger 354 nust be in its forward position (or

rel eased fromany pushing or squeezing) for notor 360

to restart. This is to insuré7that triggering gear 326

5 mai ear 310 are en e the ear
Bogencise befGnSmest £ s Gl G HBG qrefbon 6 uiterside
off MhRfé QfthAGREHE REtht B BRRENE FacBBIdk MRNke Bited f€face of housing 1.

resent invention. The in ector depicted in Figures 22

v mevigg 8 doriaieribs faaingdapk.dha eBiiig lta@h iy yelpasedeand Aprflied can be
0
n?dm%vlli 'rtéJ }f% ﬁego%f 'isbf[b’&t nﬂ 18(1 Aﬁ&nﬁg’g y'aglg esE&m'hE gaé%}{‘ﬂrr]igf E&)Eprfsg a slot in
hetdle §eor r‘c'tmvrgg ardeaxsmtb kyoti en theentr W'éaicy obbewsuigal &g depressmg
eit he neans tqrj S
b ety BRPaRacPoat sed betl 3 s o Bb o Bl g ooen
pasiffeghani cal advantage to facrlitate charging of the
actuator. The injector depicted in Figures 22 -25

further includes a ct yat erativel) .
assoCiASdH it Flifg ?od&g ‘if?géa?ia%;?ep 8% 2188 q%g%es according to
aB&S R dmboABIBPOYE 1edhesciB RtiahtioHE @MSchOinclsdd d M@l biz@dtorized
nmeans transfers a force to said gear assenbly which

MeERh ETT PRV iR Bref Riste apd rachnsgeally Jiomp iy forsistsbposition tRgperearward

p%@hgx}]phrc‘éagﬂ cagadﬂre%ﬁé SRTRIY 2 i QM FJE%aBQEﬁf‘BG %@%érﬁﬂ)lﬁgmg the
e rearward position. Referring to Fi gufes

fovoe 8B>pilgd Io ihs injertvualoVige Enwhaeing dhct astuating depdder [m@cordance with

s‘é\ecct C el ogibmef\{l %ﬁneg%esg%tn%\léei PO qg%\é\%gnq fgigéﬁsge?m%ga%%/o%%ﬁlphfymc

tt&ietp@ﬁétbfd;r&@:o@ph% atgeb)@s%@alﬁmdarapib$ofa8h:idl zgaﬂeplﬂacbinl E’lglres 11 -

éﬁ%on and d assenbl f aCt%ﬁtl % devi ce 4 n
vabry P 2ERETSTH Pféi‘él fLbeesARcal pleinge 1%farlgtate charging
o$ h’fe‘%btﬁl%dﬁ detHcs POBEsLabh a8y ik estend el ke %%e 168 dep1cted m Figures
slidingly attached to union coupl er 502. ar rack
lis 2l d2hedd qomerioeh By AiINREBIHET eReFadEcly FhwcRieg, WIebn@e rod of
étén%ﬂ&@o% gsg eﬁhe"\ﬁlmapms 8&)11?&17m92rns é&%é\hﬁlﬁg %uﬁ and
a ov novenent of piston and rod assenb
rcSiQasfsembiiyitﬁassfém rav@rod to paeshit assmniﬂp wltish rnearmi,aramsﬁams and meonally
ctuat on device 4 |ct
PR DTS ) bR RS s Pk B IS Lo S8 By e
fowaDMsign SERAE rdaabkd POdtisit.om a forward posi t ion to a
rearward position, ich in turn noves piston and rod

assenbl fromits formard o.its r arwar.d, OSI i on.
Accofdi d}f(jil%?e €, pelpating ggviee 44 of \}}enrgee & Tigq injs 10n evice of the

pR&H @ﬁ%eﬁ@oﬂ@ﬂ@@[ conlRis&CHOE @Mo%h%g s QA An& PRI 30f against
t he pr esent inventi on, é‘gear not.or O_rotates. pl.nion
&

thyezas cEB2: invges EBhircbemberst, Eopvis fgeerd 93its reapEIhpgEiep. IBgmeans
f(i)rémg{ﬂgg% ti}erg mﬁagmg agsg{é%{?dﬁ e nacipge et etd gg@“ 9%5%%268508

rotates as crown gear 334 rotates Shaft 506 is
mounRefdring tg&Feguresodnt 25 (agtuatwigi dehice 40 &t dispobesvitlon Ignids fubg 348,

. .25 Cear 8,rotates |ch
i smaegen o 45! TRt G g S8Recg Jon Rl B ER ety
op@adnded dylader thaviek agearend1for rancivelile geRhmbdiQo guide tube 348 and a
rotationally engages outer ear 514. |nner gear
SoRAERDAA |rrvoe¢gra%*@§ %%rcgtqrgiogs%rvos@é ABtert prroBfecior 390 i
conpound gear 512 rotates charging gear 520. -25-
Char gi ng gear 520 includes first gear 518 and recessed
second gear (not shown, but generally indicated by the

| ine denoted by nuneral 522). Charging gear 520 is
rotationally attached to clutch nount 540; clutch

mount 540 is pivotally attached to housing 1 at
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attachnment nount 542. Charging gear 520 i s novabl e
bet ween an charging position and a 5 rel ease position.
In the charging position, first gear 518 of charging
gear 520 engages gear rack 504 and is operable to nove
gear rack 504 fromits forward to its rearward
position, thereby noving pi.ggon and rod assenbly 32
agalnst the gas charge fromthe forward to rearward
repwab iy ofiached tq:ﬂadfg@baéﬂ&wuaﬁ@re@l@dw@@n@&oon Rémdardp gonnector 390 is
t 524,
SRAES B2 2 ach®l B AN by FIARAET B Rpn O,
Un| dlrectlonal clutch 336 and | ocking gear 524 enabl e
char i ay afemnti 62 @mbodinsnat @nnesten3Hovd mgn@\eiél'y piasked g dosing

fromi f orwar d n to its .rear 0
g n]é(f’ Vigad SWIJ&QEEW& ﬁegeaé é?e%%srflo rot autcg éo&ualqef i etease
mENaRisEHe abnnieaok 38M AurfhiepMcludss fveapinamdt biovir) projé@ingetdih the inner
position. Thus, unji-directional clutch 336 holds the

e §é comnesier 3301 g Besveeerke dodnargRngiots metudst prignerally L-
sfﬁgﬁd %r%oél@omcx%rgdté?léﬁ%aéém”m r@t?u&#ﬁgsﬂ)&?%d:é@lre&ﬁg'Lsshaped groove are
ve one exa , osage rrng i's used
candigsret! tohetidigli metk withrageh other tities doximgplessrvadodage maertgd into

526 is,positioned on
copbervr 290 T h0ESh 80 PRRLA B R R Bk Sh T Efhgre. 1 ne
qie@er-iuic talhes mgthaaend 28rrélonaveagfhy 4@@159&@bsdd&%|m&(ﬁdeonnector 390
Qui de 528 includes gearing teeth_(not shown) o

n
andrgpsingdesereield spags Watrg%tjwow%é (et depang reﬁ%{&wr éé&paﬂ and
W&Q@ﬁﬁaﬁn (ot Bhrar 560 4Rk EHg AReRQgbNg 1 and gear
rack 504, the extent to which gear 20 rack 504 and
pi ston and rod assenbly 32 can be drawn back is user
det dilwigsedd is tienosedwithin dopiag dessgs 16iaag i3 eemeyably attached to gap-
bl u 0 a
FPTIS oI 58 ol PRSI IN i< bRl EPPRRoublR 183y, threaded
scravy.edi Iam(lftheerxan@&s aphymged hF mﬁt;acbcﬁi &egaptcmuplmug ﬂlBjebyaa waater-turn
of char and thu ectjion | unes. I'n on
AT Gop R Hga Frg ol St Qupd S0dTarap pufg asrembly
3V Wd%ﬁll%lﬁ? B ARAY I AnRAGE ohie AIHOBUS BRE is AcHMIBR gap-coupling
charging ‘'gear 520 i5§ noved fromits charging position
10 its release position, charging gear 520 di sengages
gear rack 504, permtting gear rack 504 to nove from
|ts(5§§gl ward position to its forward position. In
thi s"ex nﬁle the trigger is a trigger mechani smthat

rel easably retains piston and rod assenbly 32 inits
r earAvadehcpsi thaya, mgzegent@faﬁgbmgn@e@d aGRMblys 3% pema itk yforward

connected to trigger, 356 or er, tri 4 .
po§ AT g cr e ongb b s aiern 4D dnshe G wEia govice
depted il Fedurdsolunb 2948 cafnged by gpeinaldier futley 61§ &omhafogivirg position

gear 520 between jts charging p03|%|on agg) %g rel ea F
to @dgqrfvp@npositwnt waich ég(g% MOVes plp;tp@ girgroglasse )|y g orward to
1tsr1‘e5}9vaﬁi’2§o§1t%| uﬁ&%r&ﬁélggﬁrth@ abh aFredMAl EiBuk$ 11 - 21 1d er puHey

configured 5 to rel eaSably engage trigger rel ease 532
31¥hesergeans maaskiab0g meabeh eedespmed@boe- i ts  rearward

position, trigger catch 530 engages trigger rel ease

532., F h i.0 . o

R R e e
chiafgingcdfahg hetgatop OBi dcconmdaiice witls omeednetaslém¢n $if theopresent invention, an

Accor di ngl, h ge within ctuatlon device 40,i s
ScHEIER 1S i ARyt s ST ACHHBH DR (Do e sl Hos 554 piston

to trigger release 532. 10 Actuatation of the needle

free injector is acconplished using barrel trigger 356

or finger trigger 354. In each instance, actuation is

achi eved by noving trigger release 532 to disengage

trigger catch 530 fromtrigger rel ease 532, thereby

permtting gear rack 504 to nove fromits rearward
position to its forward position. Using finger trigger

354, depressing finger trigger 354 causes

dlsengagenent of trlgger catch 530 fron1tr|gger release

N ~ N
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to nove barrel trigger 356 against a barrel spring (not

shown) so as to cause di sengagenent of trigger catch

530 fromtrigger release 532. In an alternative

enbodi nent, the needle free injector depicted in

Figures 22 - 24 is adapted for manual charging. In the

case of manual chargi ng, gearngnotor 360 is not used.

20 Instead, a charging handl e and ratchet nmechani sm
a@m@bySﬁbﬁm)mﬁﬂﬁeﬁwkyﬂmdmﬁmdﬂﬂé@tdylF@masdlgeéﬂ,ﬁgﬁnmnmlmemm
compnsee eaﬁ%{lg herl]nddl %&0{ Wh?cth 1S %tgaé: e<{ t?%’?‘ha’%}?gﬁ% :irgtugﬁ%rivotally
aﬂte&h&h&i mbie Q;hﬁh BBITbjl @ r@tﬁﬂd?t riddBaniéh an gl Gagitg @mtilead00a8 pivotable

IS arried out., as des ed,.above. 1t wi clear to
fipfier R} Fiped RRSHIRBAaY FERC %;QW Hgrgesatly éﬁg%éﬁtangfl OYeat seeond open

p&MbrIGB! {HdGn).2 MR BhA2€30258 Gnduted t1BBAEN @&ﬁ%ﬁ@ 1348 1 Ad includes first
I ncrease the mechani cal advantage for chargi

ng
erab%@aanmcorde@ndc@MoWh% chasgiagrphlle 300 gegivoted, atharging handle 300
%cke{ 3&9{0 a(e m% erlé’;\ijt z@ears act i ng on each other can
rve a rac piniron; which acts directly or
|nd|rectly on piston and rod assenbly 32 to nove
pi st Ratcleen dnachshias sSHtbind powl 353 rlearcngagds pﬁtslhdtirﬂft.haﬁf}sm 311 are
anetary drjve gea x can b sed t t_on the
@ﬁf%w@é |t9/¥€ffmﬁ Rarbat P?f Ehr S PO ipg radi%é%wnosfﬁd from the
ﬁﬂs’ﬂcl@se%l d;msin@ﬁ td AfeldeBbhd opth position, | A8 [pYeveRt RhANGLABY2 G8A rotating
box and ratchet system may be used. The use of a worm
wheaeharging \iendls MMoishiapved| fremrihe ispeond Apgn cprtbion e b gt closed
(ﬁftloﬁetOtHQr talﬂ@f tn?%@hﬁléén%d\k/\ﬁ lgeu@lell k&%@ﬁ to ﬁ!r%ts'kﬁfgd Wotkkr and
I’ ncrease e mech anlc vantage severa
cahtbemeioypomeﬁmtm@n&ekié ifrmmpctmhmvge oﬁt’:ﬂempa&semtgn\abeuome 40.
The addition and use of such "gear trains makes it

easier. for to, cha |ng devj.ce 40.

ol g3 1SR Lo LR IR ST w pilf g2 i
atﬁﬁhedttb &edtndi dntl BUBNG rBdin tsheft 30MZBbE Agal %%&t 310henSHbingSilley 312

wi || depend on a nunber of factors, including, but not
rofateyivitia gnagrpshatt3gg. gﬁg%r’a&p%p@ amg 1q'71 @rgp%}eyﬁé@t?@d includes first end
31'5neltt%9ﬂegdto i p& ﬁl‘ 2 Iiea § Bhé Qﬁd 3t %v&rﬁ‘paﬁ%h%g 0 ﬂﬁgl | gear end

he pressure’o e gas c ar ge. or exa cert

30§n iGable 34 ¢ eciopstruuitdd oflseebandlor nthehaitabls nraverel (30 di ffi cuI t

to pierce than others This is due in part, to species

di ff.erence n_thickness. nenbers...

of  atbar auriv? B hel Bl GARRE e Pl PR ot (ERRGgon o
redraid gskiondnd tdrebsl @68 Slbtbh kot ats@mibhj Ffrom TR Eorag@Rl kition to
. the anima], and or human may al so have an effect on the
it g WaFPOSiPRet i on, since skin thickness and coarseness

can vary with age. For exanple, in sone species, a

youngah punéy Bitzlyakoth@bld. from eaomt BnWouddNpRitioh M dnl sdd@¥E wound

skin that is nore 15 readllé ectabl e than an adult
popifign.viAfuERin palayed 2, isj wetated, Bipmehy fist wnvowad Posifier to the second

T, OGRS R, AL F A SLBER B g1,

maevagy pisnt et rogr asseroble Ie&dinl its iforjvect positiad to iteqedrwardaposition,

| owe ressure gas. char conpared to a body region
agiiRsing & FBTES B $% 180 CORBTj ot . The killed vior ker
wi Il appreciate and take into consideration the
var i9uss &peple she Bigdyt i5 8GHiGRr aRcHaalsnAGe: ©ichiBNLREAR, 1ston and
when sel ecting the 20 pressure of the gas-charge.
rod jseEkly oR IHBYIceRYaH PPHEOr esent i nvention optional | y
i ncludes a supply reservoir for supplying liquid to
dosing reservoir 16. In a specific, non-limting
exanpl e, as depicted in Figure 2 and 9, supply
reservoir is syringe 21 containing a nmedicanment. In
Figure 8 the supply reservoir is bottle 208 contai ni ng
a nedi canent. Syringe 21 and bottle 208 are 25
connected to dosing reservoir 16 by a | ength of tubing
19 and a one-way valve 18. One-way valve 18 allows
uni di recti onal novenment of nedi cament from syringe 24
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rearward position in dosing reservoir 16 causes a

singl e dose of nedicanent to be drawn from syringe 21

into dosing reservoir 16. -28- In accordance with

anot her aspect of the present invention there is

provi ded a nethod of using the needle-free injection

device for injection of a ligyid through the skin of a
subject, that nmay be an aninmal or human. The net hod
conpliigges pivhiearst sis pfvofable ghoutdedimigry shafi@ddlfionf 7 beked position

i njection device.of the pre t invention. havi.ng at
to) W TYOGRE PRTLAY of PeptE G 300 s RO SR BVt 338; when
trig@éripatdt Agm BR@ isde ieClocikyy paBivibm Qrighesih @ Bea13d6 it gasslayion with
32 to the rearward position; placing nozzle 17 ag%inst
mpRgedIdll- & thenerked Bpidan. frizepng sfaedtbergiateyig mau pgar 510 rotates.

triggering the actuation device to expel a dose of the

L' quibGyed Bap8a0 i BByl Ioﬁtse&{nuﬁﬂtycsﬁamgz, 072 1280 1if @Rhg relation
t hrough the skin of the subject. Al publications,
witlatreggesgeandl g as eiegengspl 3Xavian, dreistdcanBd hiatehi s
Specification are 10 indicative of the |evel of skil
of 1 i . . e N
oer ATEIRAAE IR WPy, b6 LI ERE S SELLBN 20 sl
setdrelagaseftedden ratstei Wheachnrgantandld 380 ipubived dtdnorhe first closed

tent, or ent application ecifica nd
poRfHaR0f dhraier S REBan T G e P HEG DR LA g n e charge of
acf@fiﬁ%a@sﬁ@e 40b¢ préveamiid aRinbeiaRBIRhg sdeschiybedft 332 Adnh kotating,
be obvious that the sane may be varied in 15 many
whayaharatpg: Randdg P89 ihah &10xpd fieat theofisleclpesgapstipnate tge second open
mggﬁgyture fromthe spirit and scope of the invention
and all such nodifications as woul d be obvious to one
skilled in the art are intended to be included within
t he Repegied ofovetentfd] ¢heudimgyharidés 30 fropothe Tt einRAMAvEINTIO the

e R i YL R MR, s s,

meeadheoffgigen i @dtas@mbles? aethé edarwlel ipusitiom@gainst the gas charge in
nmedi canent under pressure froma dosing reservoir

228 HBegPMmeH dout 1 et orifice for administration to an
ani mal or human, of the type conprising a plunger
sl i daBldng SE&VEEgidayieaud cHRFIUBYuRB SRS YQied 3Lt RVARLQed. In
ina forward diréection for expelling said nmedi canent

ong l§kauRlh sdisasoring (noé shawrarisnetedrtp seidhe desiredhghargai b this example,

L g e e
ringd sl uses adjublaplegb isetabt yxtemceiwiach pistos and rahasdelbly 32ctan be drawn

vabl e between a forward,.position and a rearwar.d )
bagle TP G, TrecdOsBesyARE BHRF LRI APLS: IOGFe Hi SN BF Mgy igepegt that i
ultSiadtély Ri- S0 8kt MRLtRASHE Eisyque i8REGbN. fTHWRK SRS hiyObs set to

. éd means for noving said piston and rod_assenbly
in 'gcgi hyidegange efachargesr e thut Biesten volpwas wiy enegipleo e dosage
ringri]sdaoﬁl?s)tdab?e 5Jelkrg?§lrge %?Colﬁ%kse@e%\@pényag[)ﬁto% 1AL RPatat StcP! Ston
nd rod asse yIn sard rearwar position, er eby
activating said trigger causes said piston and rod
ass étishnyrigger lpevat etre 338 ds noved toohe melotkedyposidion, tgggering gear 326

.charge to said fo rd positi.on s S to inpa i d
PG TRTREE R S5 TRUTEAETT §oioth '8! PBCBAD apF fbfous so o
to bernikhsR sidledl 3R UH Gedvet fRonBesekbhdSAbEhd s tto the first unwound

direction to expel said nmedi cament through said outl et

pogifen- whdpeiens &f dngjasPutley 2 frava b seqosd aiipd ekpsttion to the first
mnimze or prevent the escape of said gas charge so as
to maintain
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said gas charge in a pressurized state. 2. The

needl e-free injection device according to claiml1,
wherein the circunference of the piston of said piston
and rod assenbly defines an outer edge that is in
contact with the interior surface of said gas tight
chanber such that the piston2defines an extension

portion and a conpression portion of said gas tight
UL @psition pernTi eisieedgod pesemplyjRBde imsive dew derearward position to
[ [
EREPRAINGILR BLUM frtheLb bl ah a0 ol il
connunlcation bet ween sai d extension portion and said
coinrm'r oivopam Ba% isopperdty gamietteg it bzu“mhrmbwr 386 ofliimger trigger

dle-free injection deV| e.accor ny
SEERNE 1 SFB P e ARG yBOS LR B AR dn oy
attaligddt to Qe Bge® pividt At BUS an@ﬁec@@drmggs;slederl 330! Sc@as mgfger Bh@f 340 is
needl e-free injection device of claim4, wherein t

PixeiAiby alacked ’f%ewm gqunt 380n $acapb HisgenlevahidOnisglyfes. Sfl?te%% Third

trlfggérq e 82 1\/&@11?%951]% ROmhE FaY eRN80kt ;%E{I@t'rﬁ'&nlt 868, SFirst end
er conprising a lubrication nmediumftor

343u<hfrthtréttmgg§r Saed3P §t8d1dmgkydattaol¢bda¢s§e¢mﬂyrig'ger Téwer 340 at slot 366;

senegdeéli% gﬁ{ %ﬁ, ﬁhbtjge[ﬁ%%e? Vdalr 1% at 3?08%4:1 b%gmﬁ[&télﬁ%rg%‘f%y 3é4 Fourth
trighe |oeedieif piectailnnahicdno dend Eiggadert D gt pioRMYurd3e0, and is
of claims 1 to 7 further conprising a gap-coupling
atigefisdde firshgnd # ofdrrinfrigesiieg 9is$06n and rod assenbly to
the plunger, wherein said gap-coupling is configured

to 'Méuﬂtt%g’ér o309 Isﬁalﬁglgend@lﬁte\a@ﬁeugaﬂr@?éMd alfdes 349, hich are

pl unger i ston and rod assenb isin said

d
atm@z@ﬂmg@dpggvﬁt%g%nwgm trigpes rpd Q] ie nfovaldle b@ﬁ“@@m p Erwerhiiogigion to a
oSl AT, 0L Bollie. AR, ERU 00 5P TREIL S8 olRh o i

tht ecas@ard pastiionantbgef pjvoa age GABds enavetiap thé Iudloﬂ@ed posmon Finger

.en e with the Iun er. 10. The needl e-
Uriggh 33?%&??#58&\?? gdl %é& -ﬂsgat%hegﬁg H@Hbtrkssercqoaﬁﬂé agd g gecpnd end

theftlﬁ 1t heCOMRIEStHBGer ma@aﬁ«ref ¢ gelr s el dglg nfRh&8 on reservoir 16.
gener ated by novenent of sal pi ston and rod assenbly

Baris! spraiecB 1 waerebarrahiréggeb §S@ewiy fpinnggeenl @dtm9ggfemam trigger rod
30‘?}252%%%(?@#}}15 'glg%ﬁg grgg g—Hcgac(r?(grec%S e écﬁnp%lgh deus&ngb arre? ?r oggep 356 or

finlchetrigbar 3suparting a force to sald nmeans for
transferring force which in turn inparts the force to

sal n suff_cient tg caus er to nov
o Laf PRl Sttt b ReRpar Shae BAF ca i Resa win
enbliglhoﬂéﬁié t6 dhdleBatrePlrighds 35@1@5319@@%@1 kpref 352 RC4sl @Rtact and move
device according to claim1, wherein said neans for
map{Fieger 104 206 TpmsitsdArvaid PP e dE AT YA Pogitignual  means.
-31- 12. The needle-free |nject|on devi ce according to
cl aiyy 1ﬁné€@% JeP 3881 FloWRAYRLe g& 35310%' as?&waf(daﬁosﬁlon to a
handle pivotalTy connected t6 said needl e-f
rearwplémqsmlnn devdes éinge;rdrlggardtnamee?’sw toonee mamgtl Ogﬂr os&d06 from its
ﬁxgzmic)Q%n%ota secog open position; (b) a push rod
vo?gf} At S€hE“ P8°'SAl d handl e; and (c) an actuating
nenber operatlvely associated with the rod of said
pi sivvemad af athin memmldys%vﬂfm @b yorwhelnposiionl td & ddaewvdré position
noved_ from sai | osed 05| ion to said seco
cob el BB THton Cxit S H FE SGhgLe e TaEey PGt and firs

menber and when said handle is returned to
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said closed position a pushing force is transferred to
said push rod, which in turn transfers the pushing
force to said actuating nenber to nove said piston and
rod assenbly from said forward position to said
rearward position. 13. The needl e-free injection device
of claim1, wherein said neaps-for noving said piston
and rod assenbly is a notorized neans. 14. The
irigeesdper P& paijse et fomoreisger koA from &edp%heizposmon to the
(@)

T BGERT T T Qg By RSB AT HACY pRBEAFH 24 uniocked
pacionatlbwg nmengrer 3bpercatnineshytt aez; aciottesh as tb petnhie naodpudley 312
said i st,on and rod ssenpl ereb aid. notorized .
tor?%%ﬁ g‘r‘? g rpc?%a‘t"%?"séie 5“5@ EaY° s%oﬁ’gﬁOi? M‘?VSW"’“‘: of main
pulllePB$] G6 thé Qecofl@{?v@@nd SosiRindo @t frdinR@ui® peRtior KerfmY Biston and

sald piston and rod assenbly fromsaid forward

rop g§oribd, 3¢ Jo B Fremr iardrvped ipopigan tads forerd dagfiieu.fqusdo the
[ 14 wherein said
P r%r%{l%%gée?%eﬁggh}%%og&ra&%@ g%%%eaf ‘supply. 16. The
needl e-free injection device of claim13 or 14 wherein
sai dofovmngi inisetiorearsyring (et shovg)pearsr finagp pigger ligmge $30 from its
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In accordance with one embodiment of the present invention, gear motor 360 is a DC
gear motor that is powered by a battery, such as a re-chargeable battery. Optionally, the
battery is located in battery mount 358. A user activates gear motor 360 using a rocker
switch (not shown), which allows electricity from the battery to flow to gear motor 360.
Gear motor 360 rotates pinion gear 362; which rotates crown gear 334. Secondary shaft 332
rotates drive gear 300 (as described above), which zotétes triggering gear 326. Main gear
310 rotates main pulley 312, which winds cable 314, thereby moving piston and rod

assembly 32 from the forward to the rearward position.

In this embodiment, the dosage ring (not shown) includes an electric limit switch
(not shown), which once reached by the gap coupling 13 and piston and rod assembly 32,
interrupts the flow of electricity to gear motor 360, thereby stopping charging. The load is

held by same uni-directional clutch 336 on secondary shaft 332, as described for manual

charging.

Triggering is accomplished in the same manner as described in manual charging,

using either barrel trigger 356 or finger trigger 354.

Once piston and rod assembly 32 has returned to the forward position, a second

electrical switch (not shown) is activated, which allows gear motor 360 to start and recharge

the unit again.

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

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

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

transfer and/or amplify an actuation force applied to the injector for moving the piston and
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a ]rh]én%g rrcl:e%%s 0? motorized means for moving the piston and rod assembly in order to
provide a mechanical advantage to facilitate charging of the actuator. The injector depicted
in Figures 22 -25 further includes an actuating member operatively associated with the rod
of said piston and rod assembly. Whereby, said manual means or said motorized means
transfers a force to said gear assembly which transfers the force to said actuating member to

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

Referring to Figures 22 — 25, housing 1 is removably connected to reservoir 16.
Actuating device 40 is disposed within guide tube 348 in housing 1. Union connector 502 is
removably attached to guide tube 248 and acts as a gap-coupling. Piston and rod assembly
32 of actuating device 40 is removably attached to guide tube 348. Piston 15 is slidingly
disposed within reservoir 16 and is slidingly attached to union coupler 502. Gear rack 504 is

attached the outer surface of guide tube 348, and is slidingly disposed within slot 507 of

housing 1.

As described above, movement of piston and rod assembly 32 from its 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 moving gear rack 504 from a
forward position to a rearward position, which in turn moves piston and rod assembly 32
from its forward to its rearward position. Accordingly, gear rack 504 is serving as an

actuating member.

In accordance with one embodiment of the present invention, gear motor 360 rotates
pinion gear 362, which rotates crown gear 334. Crown gear 334 is attached to a first end of
shaft 506 and gear 508 is attached to a second end of shaft S06; 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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attached to clutch mount 540; clutch mount 540 is pivotally attached to housing 1 at
attachment mount 542. Charging gear 520 is movable between an charging position and a
release position. In the charging position, first gear 518 of charging gear 520 engages gear
rack 504 and is operable to move gear rack 504 from its forward to its rearward position,
thereby moving piston and rod assembly 32 against the gas charge from the forward to
rearward position, to charge actuating device 40. Recessed second gear 522 rotationally

engages locking gear 524, which is attached to uni-direction clutch 336.

Uni-directional clutch 336 and locking gear 524 enable charging gear 520 to rotate
when moving gear rack 504 from its forward position to its rearward position, and does not
allow charging gear 520 to rotate so as to move gear rack 504 from its rearward to its

forward position. Thus, uni-directional clutch 336 holds the charge of actuating device 40.

Charging of actuating device 40 continues until the desired charge is achieved. In
one example, dosage ring 526 is used to set the desired charge. In this example, dosage ring
526 is positioned on housing 1 at a user determined position, and can be locked into place.
Dosage ring 526 includes guide 528 for receiving gear rack 504. Guide 528 includes
gearing teeth (not shown) on the inner surface that matingly engage with gear rack 504.
When dosage ring 526 is locked on housing 1 and gear rack 504, the extent to which gear
rack 504 and piston and rod assembly 32 can be drawn back is user determined; therefore,
the dosage ring is user adjustable to set the amount of medicament that is ultimately drawn
in to the injector, for subsequent injection. The dosage ring may be set to include a wide
range of charges, and thus injection volumes. In one example, the dosage ring is adjustable

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

When 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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move charging gear 520 between its charging position and its release position. In the
example of Figure 22 — 24, dosage ring 526 includes trigger catch 530, which is configured
to releasably engage trigger release 532. When gear rack 504 has been moved to its
rearward position, trigger catch 530 engages trigger release 532. Following attachment of
trigger catch 530 to trigger release 532, charging gear 520 is moved from its charging
position to its release position. Accordingly, the charge within actuation device 40 is held in

place by the attachment of trigger catch 530 to trigger release 532.

Actuatation of the needle free injector is accomplished using barrel trigger 356 or
finger trigger 354. In each instance, actuation is achieved by moving trigger release 532 to
disengage trigger catch 530 from trigger release 532, thereby permitting gear rack 504 to
move from its rearward position to its forward position. Using finger trigger 354, depressing
finger trigger 354 causes disengagement of trigger catch 530 from trigger release 532.
Using barrel trigger 356, nozzle 17 is pushed onto the body to be injected with enough force
to move barrel trigger 356 against a barrel spring (not shown) so as to cause disengagement

of trigger catch 530 from trigger release 532.

In an alternative embodiment, the needle free injector depicted in Figures 22 — 24 is
adapted for manual charging. In the case of manual charging, gear motor 360 is not used.
Instead, a charging handle and ratchet mechanism (not shown) directly or indirectly rotate
gear 506. In the case of indirect rotation of gear 506, a chain gear is optionally used to
connect the charging handle and ratchet mechanism to gear 506. Charging and actuation is

carried out as described above.

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

used to act on the directly or indirectly on piston and rod assembly 32, in a similar fashion.
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Similarly, a planetary gear box and ratchet system may be used. The use of a worm gear

0
e
Ck

drive is another alternative. Any combination of or set up of any suitable individual “gear
option” can increase the mechanical advantage several times, thereby reducing the force
charge actuating device 40. The addition and use of such “gear trains” makes it easier for

users to charge actuating device 40.

As would be readily appreciated by a worker skilled in the art, the positioning of the
nozzle against the subject will depend on a number of factors, including, but not limited to,
the species and body region to be injected, the age of the subject to be injected, and the
pressure of the gas charge. For example, certain animal species will have skin that is more
difficult to pierce than others. This is due, in part, to species differences in skin thickness.
Additionally, members of a particular species will have regions of the body that are more or
less difficult to inject. The age of the animal and or human may also have an effect on the
ease of injection, since skin thickness and coarseness can vary with age. For example, in
some species, a younger individual (e.g., neonate or infant) will have skin that is more
readily injectable than an adult individual. As well, in a variety of animals, for example,
regions behind the ears or in creases of limbs will typically be easier to inject. Those body
regions that are more readily injected will require a lower pressure gas charge compared to a
body region that is more difficult to inject. The skilled worker will appreciate and take into
consideration the various species, body region and/or age differences, when selecting the

pressure of the gas-charge.

The injection device of the present invention optionally includes a supply reservoir
for supplying liquid to dosing reservoir 16. In a specific, non-limiting example, as depicted
in Figure 2 and 9, supply reservoir is syringe 21 containing a medicament. In Figure § the
supply reservoir is bottle 208 containing a medicament. Syringe 21 and bottle 208 are
connected to dosing reservoir 16 by a length of tubing 19 and a one-way valve 18. One-way
valve 18 allows unidirectional movement of medicament from syringe 24 to dosing reservoir
16. In these embodiments movement of plunger 15 from the forward position to the
rearward position in dosing reservoir 16 causes a single dose of medicament to be drawn

from syringe 21 into dosing reservoir 16.
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15 / Immgccordance with another aspect of the present invention there is provided a
method of using the needle-free injection device for injection of a liquid through the skin of
a subject, that may be an animal or human. The method comprises the steps of (i) providing
a needle-free injection device of the present invention having at least one dose of the liquid
to be administered; (ii) actuating the device by moving piston and rod assembly 32 to the
rearward position; placing nozzle 17 against 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 through the skin of the subject.

All publications, patents and patent application mentioned in this Specification are
indicative of the level of skill of those skilled in the art to which this invention pertains and
are herein incorporated by reference to the same extent as if each individual publication,
patent, or patent application was specifically and individually indicated to be incorporated

by reference.

The invention being thus described, it will be obvious that the same may be varied in
many ways. Such variations are not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be obvious to one skilled in the art are

intended to be included within the scope of the following claims.
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l. In a needle-free injection device for delivering a medicament under pressure from a
dosing reservoir through an outlet orifice for administration to an animal or human, of the
type comprising a plunger slidably received in said dosing reservoir and movable in a
forward direction for expelling said medicament through said orifice, characterized in

that said injection device comprises an actuating device comprising:
(a) a gas tight chamber;

(b) a piston and rod assembly slidably received in said chamber and movable between

a forward position and a rearward position;

(c) a gas charge in said chamber for urging said piston and rod assembly to said

forward position;

(d) means for moving said piston and rod assembly against said gas charge into said

rearward position; and

(e) a trigger for releasably retaining said piston and rod assembly in said rearward

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.

2. 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.
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portion and said compression portion of the gas tight chamber.

The needle-free injection device according to any one of claims 1 to 3, wherein said gas

charge is a compressed inert gas or a mixture of compressed inert gas.
The needle-free injection device of claim 4, wherein the compressed inert gas is nitrogen.

The needle-free injection device according to any one of claims 1 to 5 further comprising

a lubrication medium for lubricating said piston and rod assembly

The needle-free injection device according to claim 6, wherein lubrication medium is a

light weight oil.

The needle-free injection device according to any one of claims 1 to 7 further comprising
a gap-coupling connecting the rod of said piston and rod assembly to the plunger,
wherein said gap-coupling is configured to maintain a gap-distance between said rod and

said plunger when said piston and rod assembly is in said rearward position.
The needle-free injection device of claim § wherein the gap-coupling comprises:
(a) a first end for removable attachment of the gap-coupling to said rod; and
(b) a second end for sliding engagement with the plunger.

The needle-free 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.
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The needle-free injection device according to claim 11, wherein said manual means

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,

whereby when said handle is moved from said first closed position to said second open
position said push rod engages said actuating member and when said handle is returned to
said closed position a pushing force is transferred to said push rod, which in turn transfers
the pushing force to said actuating member to move said piston and rod assembly from

said forward position to said rearward position.

The needle-free injection device of claim 1, wherein said means for moving said piston

and rod assembly is a motorized means.
The needle-free injection device according to claim 13 further comprising:
(a) a gear assembly operatively associated with said motorized means; and

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

assembly,

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

position to said rearward position.

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

power supply.

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

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

18.  The needle-free injection device according to claim 12, wherein said 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.

19.  The needle-free injection device according to claim 11, wherein said manual means

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 gear assembly operatively associated with said handle; and

(©) an actuating member operatively associated with the rod of said piston and rod

assembly,

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

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

20.  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.

21.  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.

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

21, comprising:
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(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.




