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Description | nproved Apparatus for Electrically

Medi at ed Delivery of Therapeutic Agents Technica
wo-2@ba87Bne present invention is directed to anPCT/US2005/007936

apparatus for delivery of prophylactlc and t herapeutic

agents to patients, and nore lparticularly, to an

apparatus utilizing electfkﬁgig$helds to deliver such

agent s |ntraceIIuIarIy in reprodu0|ble

l.on del i vered to patlents usi ng various
%@ %m?cﬂn

Tb@%ﬂ routes of adm nistration, such as

to p‘ﬂﬁbﬁ}ireseﬁf ﬁilventioﬁ tig dlieeR@ tsan PPALRk @dr@lahve@ﬁ of prBfhylldck€ and
e.adm nistered tqQ the patient by the selecte

theFaaEHtt-‘ ABEHE [URAMCY ErApd F1OTe PRIIGHAEHY tordh apprsatys Yilipangotlectrical fields to
delivet QIcBaferdBirhdcHuRAP & 4 Gt keprdHuibRC Efﬁ@ﬁbldﬁst Ihd' d38: effective manner.

tissue 1s largely dependent on its inherent

physi cochem cal factors, but may have been facilitated
Ba%m,;,g{ ot T éationc! €Ct ed conmponents of the delivery

osition such as carriers, adjuvants, buffers and
ex cPpplsracic and eherapeuticiagents naye dongdeemddliyeret lepatients using various
C

oo b oL BB o o 1 B, PSR EEhoRL R ibale Rt g the e
Ongd adnnigisteiesiga ¢he pappitiby dtei sehcfedi resites theeleBodry bt thk agdne tokie tissue of

1ntérest El]hds 1‘? neg 01% rlmieﬁaga%np\ghl% thg %gsug r1ﬁs‘1ta ]ﬁr (%ngleateo& IFS dB}reéent
ph}sfcbd(mmag lﬁldtdre bt msyllbava Ibdérofacﬂlia&dag;%fa)t e:te{mﬂ@@ selected components of
ivere ca chnj
the SRty TR Bt TR ST A aRiente: and faie
t 0 *fofaecdtly e deilicMnybf a1EHiOA1 il AKELR sRowiol @hihcO the
agents |n tissue. Such agents include pharmaceuti cal s,

m%%%né? uptalerqt pragrogglec lReim e een R RCatIB PEFHER sloctrioal fields in
tisstb kdMtfBko MRRUMEAtHABS oo propihclie Sl apesic 'a?éhlt Hﬁﬂlatvg Besirable
he

delivery of chenothera eutlc dr ugs and/or rapeutic

eff?j;ésffglst ¢ Hesug apd/er the pgen |lqe\¢§1pxS¢rQ§1f figedly cleplaqufes puch as
ele@cfo%@ﬁ)‘ibﬁ‘ &hd &n@BH’or@ﬁ@ﬁﬁQ Sbtni il T R g;@ 'def?vregy Lo uptake of a

del'i very of nucleic acid sequences enco
variehieq Agentt itctisspot Bich sgenteingludavinpeascbigs. tre@msd@mbpcﬂlb?e @nd
)
R R A R G DA S A
chemqt@rappyh@drugmwéx IﬂmeﬂWB@'dn omas, It%dﬂlvélgrof DNA vaccines for

progﬁilgcﬁ% iea¥8 tf%pa%e{xt 12%10 ! he t%e Cltévreli',yc aﬂfnu]é%gzlfaggles\émg%egicens encoding

I'sSsue’
ﬂwp@mﬂmnnpmm@ electrode systens have been developed for
g€ nl@fer%; Iderllgc Iﬂavedbegrll Elgsgnbeéd gppY %zlztpoln% eﬁa caGlft{e?dcstig tissue for the

purpose of enhancing agent delivery. The vast majority of these have focused on a means for
efféctive application of the electrical fields within a target region of tissue. A variety of surface
and penetrating electrode systems have been developed for generating the desired
electrophysiological effects.

In spite of the promise associated with electrically mediated agent delivery and the

potential clinical applications of these techniques, progress has been hampered by the lack of an
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In spite of the prom se associated with electrically

nmedi at ed agent delivery and the potential clinica
wa@ppbigsti ons of these techni ques, progress haBCDES2005/007936

hanpered by the | ack of aneffective neans to achieve

the overall objective of effpcient and reliabl e agent

del ivery using these techniques. Significant
effegtingrmesgpionrgbiess thewverah pbisstitcagiiicivaf mﬂlerelaab&ﬁwhfedchvery using
X YntdGatd
e T e TR
prodedaroj briwigidy de\pcveodﬂsxga, potatigh hagirfle for theatsensad patient and the inability to
G yven, t.hat %gfe effective,

pm‘f:“g%%c f etrﬁetct[w SRS fer admipiEatole " eans for t he
adgimmsthatatfepeffetiv, kenisdqeiitand cogy effE(slva neahy fghihy administration of

desi.rabl e, evel nt, of ro a ation
e A IR U B8 e AR BB EN EPR RGPy stems s wel
wartaRgldu @acladdvempﬁleiﬁtcz;hom T de ia Mgk affor aﬁmﬂnzaﬁgsgfetmﬁ@soclated
variability and ensuring the safety of the user and

varighilityipad ietifing e safebr fhaisipAnddhe AU AF9 g s accommodating

the BitfcfREQNE BStidnhc@dckERLicsaNRIya6 be EhcdlhteRd ke Widesr& clinical
encountered during w despread clinical application of

apphigagieq pf @wmvlm@ndmtw@g@@%ww i very. Di scl osure of the
I nvention The present invention provides an integrated
apparatus enabling Electrically Mediated Therapeutic
Agent Delivery (EMIAD) to be acconplished in a safe,
consi stent, and cost effective manner. The present
invention allows effective intranuscular, intradernal
and/ or subcut aneous adm nistration of therapeutic or
prophyl acti c agents such as nucleic acids, drugs,
anti bodi es, and proteins. In one aspect, the present
i nvention provides an apparatus for the delivery of an
electrical field which facilitates the intracellul ar
delivery of a therapeutic agent to a predeterm ned
site within the tissue of a patient. In this aspect,
the apparatus will conprise a plurality of penetrating
el ectrodes arranged in a predeterm ned spatia
rel ati onshi p, each electrode with a cross sectiona
area contributing to the total cross sectional area of
all electrodes, and structural neans incorporating an
i nani mat e source of energy operatively connected to
the plurality of electrodes for deploying the
el ectrodes, wherein the source of energy is sufficient
to inpart a force of at |east 1000 pounds per square
inch (0.7 kilogranms per square mllineter) of total
cross sectional area of all electrodes at the
initiation of the deploynent of the el ectrodes. The
apparatus will also conprise neans for generating an
electrical field which facilitates the intracellul ar
delivery of a therapeutic agent, which neans is
operatively connected to said electrodes at least in
their deployed state.




10

15

20

25

30

Anot her aspect of the invention provides the apparatus
Wi th structural neans configured to accept a fluid

WO e@siysilr for containing a therapeutic agent, POF/UBRID$007936
the fluid reservoir itself, where the reservoir is
operatively connected to at jeast one injection

. quflce nd actuation neans configured to transmt
D“Qﬁ%“?ﬂ%ﬁﬁg@ﬂ?ﬁ@"agent through the orifice to the

Pr qebREem m@ntﬁintﬁoﬂﬂéstﬁh'?ntgé}gtea hﬁﬁpﬁu alt)ln% Fﬂ&ttrlcaﬁy Mediated

O her "aspects of the inventfon inclu suclf apparatu

The@aﬁftwg%ge&aD@l@fe&t@é@TADbm m@emmlshwenapeﬁqx Gopsisgenind cost
frobttdirfhrinES etk
o e Tk s SRR S o S e B vty iggadermat, andor
Subqutﬂnlewgdman@'faltln@ bﬁﬂiaapmlq sr pophyjadticiapentd sueh asin@erd £6ds, drugs,
corporated in the applicator upon

anﬁﬂ%@%fgk@ﬂaﬁ%gthe cartridge, identifying the nodel or

ty [ﬁeozm‘asp@;lt tthe gtgeent ina¢ntion pravizien an Agperatdor the\gelivery of an electrical

user, an atient. from.accidental injury
sl R Pl e PE iR Bt A tacrs Se0b MeteetsTomt sie
w1t1msme tissue of a phteent. et agRct, thelapsigatedeill RRPAESS PRirality of
t e functionaljty and ergonom cs

u to i ove
pengiattog Be5EleT TnER] (e rucd RIS o e B DB o4oh Sleorods with
cros§ betE Bfial @fea \bBtEbutiliB 8o tHRARMITRER s&RHehardlor e %fe%‘ocfé@ r?mﬁ’ Structural
positioned alongside the fluid reservoir, so as
eaP%’é‘&?féortaﬁ%%P%ﬂlma‘Ieéﬁ‘gﬁﬁ ofsmereh@perpiivalneansectethia thempimw of

 elechbdes $ASRpBYing - e]&%d&ewhé}&mﬁg soffce P gne?é}ﬁlg S ? Rt tg nl%part a

adm ni strati on of erapeutlc agen
forcg piat dgasihlt0g powids PPFGS%#TQ anchi(@. alkﬂogreml percsauarbmﬂhmeter) of total cross

sectfo%lawtaﬁ @le\’:\fr&Es & t‘ﬁé a%oﬁg% fh\é %%ﬁlgy%én[t IC?@I% glgc ucfe ﬂé

safety interlo and s s ca
appa;r@glsjwdl gl$pecomipsige m&taracfgn ghaerpthg i dedtdratBeld N&dnch facﬂltates the

1ntrac@lﬂ§¥%refl\¢#_% fag{l]x%ﬁﬁéutlc a g]nt hl%1cl?rln§gﬁlts éso gﬁ%ﬁ%‘?’%}léf é:am?eﬁtefl Ij."%sald
ebcm@k$ghbmﬁnﬂh@mﬂﬁmn@dma&erv0|r such as the utilization

o Jabrieasrl oF e B il tes e AEREREH Nykmstymhigeaps configured
to acdept,a fml@jresd:ry@p Rir comeidingtahBdraRetié Acenf9LRtth 8RA1Ad febdtvélr itself,
t he ate conpanents to be

and allg n a
Wheﬁ%ﬁ‘gﬁg‘f R S SPFBY CREEteig(ar SaROET BHAHOR SRR, Bidhs ugtion means

config@redas trafehitigie %eﬁ%eﬁtﬁfﬂé@ﬁt thid 8PP 8 AL tﬁ%r@de‘f&ﬁﬁmeh&te within
adaptable to a wi de range of patients, e.g. patients

the tg5 ?qPWW%@¥§nH|fferlng body nass indices indicating a

r ap@gr Mdpeétf8f thb

adi oge 1Dleatyer S, h@%ﬁfo?@nﬁé%e&%%l%@%ﬂa&msst% Hﬁé&?ﬁqﬁ&g repﬁceable :
thef‘ﬁ’F%féFe%géPtrﬁ‘H‘étPS@V@lé sqhqsqembhvaplp@mdje sehagfemiblips, @miammmlsnatlon
ther&)ﬁnAlsBcﬁlléﬁ%d abeQhclEAAHRLE for gnﬁiﬁrﬁttn%%&ﬁ&e% 6 (()Jl%g s § Bfhorated in

depth of the penetrati
the appligataratpominsertien ofsthe efririfigs,fidendifiting e gtodelam dperof cartndge that has

beenglh%?@& &hd %Fo%:ctc%lg ﬂ%ﬁlg%ﬂd %5 efn't £Sm a<t:01<lilenttalf ﬁrﬁr?fy aSsodiated with the

erent
usage of the apparatus.

Additional aspects of the invention include such apparatus configured to improve the
functionality and ergonomics of the Applicator (i.e. the user interface) in a number of ways. The

inanimate source of energy can be positioned alongside the fluid reservoir, so as to reduce the
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gauge of syringe needles. Brief Description of the
Drawi ngs Figure 1 illustrates three conponents
W@ 2pplogtsat or, Cartridge and Syringe) of an enbpdi/De2005/007936
of the integrated apparatus of the present invention
in an exploded view, Figure 2 illustrates the
Cartridge of the enbodi nent of Figure 1 assenbled with
overaiidengih of tha apparatwy, gud nBovedts@agy afsise. SEet deplognenti o theaflectrodes

andtala cl)lé&pnz‘léfr?ﬁ %tf &r @%ﬁ&?&éﬁcﬁ%/\nﬁtﬁ Ksr I El ﬁg grr%?ttl)oldlxofglﬁaoetlec%cal field, can be

1mplmfmtetdi with s pingla gctmutmtfmggf]m F}uﬁh?fﬁﬁfetfir@ét¥o€kéanﬂ%hﬁlds can be
t . t
R e ——

andlﬂmdamﬁﬁ@n spring nmechani sns not prined; and Figure 5
[ vi ew of, the Cartridge of the

! mm%%%ﬁ)r%\gx%}gilg gi?rlébe_l_lnwilqﬁl ipthe c@ﬁgp ﬁ&@e uid reservoir, such as the

utilizis@ dredsiddedush heds1bRsolydattoRite, PolylelH1eh 8N 1P Bs 4 BRans of utilizing
adrgr esent invention Fr ovi des an i ntegrated appara us

n@b Iy RpilEee ChFTPREFIP deambeniden i Tereha pedialicyyingybaseparate

con{?ﬂ%heﬁfﬂoybe(rﬁwcf@t prRr Reysgcconpl i shed in a safe,
consi stent, and cost effective manner. The present

i nviaiai@Honal jrentevaeniscen be inchdediorsider the apparatnatheramaidily
adaﬁﬁgl/e Q5 T) %H&Cruﬁ atlxjfﬁlts‘jag.%! t1§1t1tE %ﬂh%da dgﬁ%ﬁg S trlnzfl:ss Ydices

prophyl actic agents suc nucleic a
indigatingtrodigesof tenttlichnass ef wsientls mubMaraelpseadiposct lagerp,rce senteed to adjust

e PAERL S A RAEE T ORI S e S
a deghél ganee Yorafijustirtghtae m:pﬁudiﬂ the ﬁ&jlemitldn(bf thel@tBd S Al BEfce, or the use

ot S AN LIRS IR O 2 pRLLERL LD LS APeEl. b and

gaugd eftdyriagieseedies.anged in a predeterm ned spati al
rel ati onship, each electrode with a cross sectional
area contributing to the total cross sectional area of
. egtr and structural neans incorporating an
Brl&réﬁfﬂﬁ?%“%ﬂ@??éagf“géner gy operatively congect ed tgo
the plurality of electrodes for deploying the

eI GRIgerﬁJdiélﬂiustrn\iheﬂleaemomlpen@m(ﬂpﬁh@for oD tridige hisd &H‘fnfgb)cdf%ﬁt
ﬁ h;} a force of at ast 1000 pqunds per quar e
embogimpe T (e °§ PSR RHER | Brapn exp Logieft wpws
cross sectional area of all electrodes at the
I niligwat  dilusthted the Cdeplgryofelnd enifodinient of Bighire QdeSemblddewith the
A z{)garat us wll also conprise nmeans for generating an
PRACRrical field which facilitates the intracellular
delivery of a therapeutic agent, which neans is
opéiigitre 9 éd 3 crossaetivheldviévo otk Applicator/Cartridge/Syringe assembly of the

embodiment of Figure 1 with the insertion and injection spring mechanisms primed;

Figure 4 is a cross sectional view of the Applicator of the embodiment of Figure 1 with

the insertion and injection spring mechanisms not primed; and

Figure 5 is a cross sectional view of the Cartridge of the embodiment of Figure 1 with the

Syringe inserted.
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el ectrodes at least in their deployed state. Another

aspect of the invention provides the apparatus with
waeososial nmeans configured to accept a fl ui dPCT/US2005/007936

reservoir for containing a therapeutic agent, or wth

the fluid reservoir itself, shere the reservoir is

operatively connected to at | east one injection
Detajleil D esexiptigmdofthe Imstention means configured to transmt

th fed

%gé F%%e%P%e nt?on c?\’\;fmtﬁetstﬁn E}rﬁ e g@a&ms epgl%qwg%léc@r?call}/ Mediated

Thex@pehmlc A@pemlszecyf (Eﬂ\'{l’l"a“xli)htwéantapmnplmhﬂdurﬂe ssﬂapdmnaptplatr atduwost
effecf% In’&l%?lé‘g {9%{‘%& Véagé :rprﬂﬁ)gvggﬁlec%lvg érﬁaaﬁ:e ar Cinfh g(%rmal and/or
subchtipeas adilidigfitionofiheragatib onplopwnadtio s suchhsaucleic acids, drugs,

Jncluded are include nmeans for primng the autonated
anti dWﬁ HeMcor porated in the applicator upon

l n&ﬁéﬂel #Bpechithd presedtintértidd grovidde il aﬁpﬁtaa@ fbme aaﬁ@}y d¥'an electrical
pe of cartri dr%g t hat has been_ inserte

ﬁeldp‘f’léﬁlé@ﬁ}lwﬁe% the Ifaesivias delysm ofgrth ?rﬂWIae&q’na@mwdthmeé site
withBShe Gk %@Ia}%ﬁéﬁt t Rhid SsHae:, Bk ahkh%atawﬁr Ahnipeise APRIkALiPHR!

aspects of the invention include such apparat us
penqir@ﬁng glasteades errdngpd we)rﬁc}?@rmmﬁé ﬁpaélﬁbqelatlynﬁm eahglepdecwith a
cros® geﬂ% Q&IA%Q cbfftﬁ%& (ih 18 totaNGod 38 tioh M aELal cﬁ%ﬁ )ele'cﬂocﬁas ang structural

e i nani mat e source of energy
meapogEerpotatulg ai mnlgmatbesouﬂqe of ¢ngigy operstivelpronnegiod @stm plurahty of
I
elec{rg&jelé (fc?r &egﬁ)g g tﬁé élﬁs{’]n%ﬁ%[é G/P&felﬁléﬁe?sogfc%%ﬁgﬂéé{% 18?;{3%'1 lex gptroq}Cf{lSart a
forcadfmtrleast T(E)K)Iponndsfpet hmaltehmhé(@é’ L]lmlpgramg part squars milinletemsof total cross
cre fth eletrlc

sectiopg Kol Rafrpdts AT F i faion 6 ing Spfimertah R Ftecndipn dhe
appa&aﬁewm 4156 ecrrhmk Sneafifos Qeneiadﬁg smeledifical fielduaeich fabilitates the
. rg@gce .he ri.sk of accident dlscharg ang_ )
intrge TeeTY of B MeEAPEUG 38Rt K C% PISRTS 15 QRLATRIGY Goppoed to said
elecRbddsiab Rast it tHet@eplofigdr @it@ment s can be included in the

design of the fluid reservaQir, such as the utilization

of Agomegyspegt@é' Hiedgveg‘u@q %rggl esptng mFa‘ggﬁ@flbs tructural means configured

to a&@{)fyaeﬁﬂb{ k&BR0ir@bCoontiirfheg a BErafeulli @Bht, A withithd ﬁﬂuﬁ ges@rvonr itself,
| yophi li zed, therapeutic agent and
whesm%p re}servaﬁers eferadixpl gorTeated E7 leasteone dhtpriien ﬁf@c% éncb%ctuatlon means
N7 t

conﬁélff&gtoj d{éﬁ% i thﬁerﬁﬁéugﬁ §eernt ftﬁl'ougg gig g;igi?ﬁgo %@?ﬁg@%&gﬁ’gﬂé&lte within
the tasnpofbe patient.a Wi de range of patients, e.g. patients

Wi f.

: a‘rgﬂ}éééﬁo G5l Sl ifdrfign B e 1S eﬁfga@&h%@ﬁg&g% GPAdo ébtaceable
therap:hupc) sgent ﬁyxdrrss,er\@lr snbassm@élds,temudglmbassmblwemnﬂ aghmbingtion
therg%e %q?] ﬁ'ag edd q;r% l}ntc ude meftns%oﬂgpr 5111%? ﬁx‘e aﬁ%&gtefi(r)ggecg égsqﬁ nl%éc’orporated in

the ﬁﬂjﬂcﬁﬁpﬁﬂmnoﬁseﬁi‘m of ﬂreeiartadgeoidentffymg Gheehcszdel Dﬂﬁp@ofamdndge that has

orifi
been {nseﬂe%eéndo protectmgl'!dsle user and patient from accidental injury associated with the

usage of the apparatus.
Additional aspects of the invention include such apparatus configured to improve the
functionality and ergonomics of the Applicator (i.e. the user interface) in a number of ways. The

inanimate source of energy can be positioned alongside the fluid reservoir, so as to reduce the
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of different |ength and/or dianeter electrodes and
orifice structures, e.g. different |length and gauge of
warosnogBineedl es. I n general termns, the presenPCT/US2005/007936
invention will preferably provide an apparatus for the
delivery of a therapeutic aggent and electrical fields
to a predetermned site within the skin and/or
overglk danathadf tha apphatusfand ipatove He e3sp obusia i he derlopment gf the electrodes
and gérﬁﬁ% htYho 0 Jﬁeo{l%grqg&lt@egent @fgq‘/eﬁ%fs ﬁlefc%augﬁ’ Bptg&: laﬁctrlcal field, can be

or an di ment o
1mplampanediwl& acsmgbﬁr actigsticon te2gey| Eurﬂ@G szatyastgéa@qs ynd shields can be
i,d
1nclud%§ t%ﬁegu%gtgee ﬁ%’f of acclt%ergalfhfécgar I S}lézgrif’&%ﬁ%nt %r%w:g ﬁ%gl?éncﬁectrodes
andﬂhﬂmﬁ@kat of |nterest at | east one orifice through

t he a ent and. t wo
O DS 28 it ST A b AE BT BB s
uuhﬁati%h@fsa Wiat, RBiidh dﬁh%ﬁtss,q@gearba’m beﬂyethyleﬂla;l e@pyihl] st Means of utilizing
interfaces with the sin cartri
a dry . ffo LysBPaired ERsHE agn ARG EP o3 r%ﬂ?lowﬁ By Spprgte
com%&%‘sﬁ@@@%niéﬂJhﬁ%ﬂbﬁfogﬁé tissue site, (2) position the
orifice relative'to the targ]Pt tissue site,

t r Fesedditiqnabimpreemenis san bhEcludeddp yeider thpp S%rﬁ%re readily
adaﬁ%ﬁlé {ocﬁwﬂ@ ‘iiadg@to@ Pﬁt'flﬂﬁtst 8k ftiedtt WaH Q/ld‘e'l}t &iffe BREL A )mdsE krlices

ectri cal froma suitable pu Se generator to
indi¢dtimg @Ir@tﬂeméd@sthwmqsh olngticne rsv%ﬁukﬁnm@tadme@q laypss, onthemeed to adjust
Bt e HaPloS LRER cdnnclude, f 1
the E%)t eﬁ?‘gﬁﬁ%&&ﬁg%@éct :eg EJUI‘ poses gllo agenc ts nc u eh Of examp:e.
a de@ﬁ@aagmfon aéﬁlﬁﬂgdhff daptlt dfdhegraetration plithe streodes rqnd hleﬁce or the use

of er’i%’l Eeé'llg@xaa “fin’r amf u s{em d\égﬁdlyoqgiﬁgl va e%{}g %@t%%ln lepgth and

gaugeehfaytingk teadleer ei n as therapeutic agents, unless
ot herwi s |nd| at ed. The sept
O LS e 2L e, A0RRl 2 Yo EUBOT B b ISR ALBRER: e
deli®érlio€ amempsutwugenmﬂewumcm fiz]dstt apsdutanealiste within the skin and/or

sl SRIESH] Skl Seblver, ob Lt apeiyf, a0enh il

opeﬁa%ﬁ@}he [Zﬁtl&ﬂe Onk lembBdrheal JTRid apPirafdb coriipregs abiagle wsd fubassembly
for transcutaneous M appljcations is illustrated in

“capyigasy aad 3 hand-heldd “applisatelt 1 SheShals Wesubpssgmhly; iRicgtiep a reservoir for

con(a‘ﬂgﬁ’é thed Qﬁ))f a0 and 1635t 28P 8 AR tBrofgehiRh '&ﬁ:@igent is delivered to the
assenbl y (cartridge) 200. The cartri

patxemnandgmoem nage elﬂ@trqgls%ca@able Q%Ermgﬁtntgoelmagﬁﬁd% Féhigglm#issue.
The }%PF %gﬂqlgg rl]éa%r 035 ivth teQirde) ds\é ©hi¥idgd A8d e SPhMRYs utomated

Sl gne constructed to maintain he agent
me¢haniams tatl) deléowthp @m(;vdes torible gy ssue sigh (Aposition e orifiperelative

to t{)&hgx Yﬁsl,s ue 51Ceh ?Lﬁ%[a%fely tﬁ% eﬁpﬂé}ﬁ cfﬁeergse'i\g)l | n%ll(l)tﬂte %giﬁce and into the

m ni stere
targﬂ:atmsem site, Mob(4) mhamm«sdtxyqal sipraly feme r yatablegmibe gendritorto dlrecelectrodes.

C O TRITRER 6 iR P 5 3R A ntctp R H L bl Bl o

e encl oses
patﬁﬁﬁl forpbplgestic plirposeabnd agents which are administered for therapeutlc purposes, in

the context of the present invention such agents are considered to be substantially equivalent and

will be referred to herein as therapeutic agents, unleés otherwise indicated.
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automatic protection agai nst unwanted contact with the
el ectrodes and/or the orifice/injection needle (i.e
WO 2a050873pr ot ecti on"). The applicator 100 i ncorPOT/EBEE5/607936
spring mechanismfor automatic insertion of the
el ectrode array and the injection needle into the
target tissue. The applicator also includes a separate

é@R&@L@ﬁgLHéQEQ_isn1for autonated controll ed therapeutic
n n t hr ough the
i PR F i b A dn o RGO R LB O g P

repr(ﬁﬁﬂlﬁﬂﬂm trmst:utaﬁhom tdiramummildr diM)elepvirg ef hempaait iagentsiwith Ekectrically
ca of ntrall.in eat ment application
Medé%%@‘l‘?& %@%@%ﬁ’ﬁ%ﬂ%@f@@r i cal comunication is
achi s@y@ﬂc Eboigbnt df 60 nmgeatédnmmabﬂr@sanﬂuecwm appications is
trlg ger. 101 on_the applicator |s uti
t

) ed to initiate
illusirpfed frldgumre e Tip ARRAFafusLogsis 8 lﬁnaé?ﬁnlwpﬂéﬂ? i & separable

singleNB€ Slteas Gl (dadiei8zd)200.ShS daﬁﬁdﬁehl@ cbifp@tdd®O include a reservoir to
parameters based on the cartridge is provided in the

contaipshe aeanige be pémisintered pirrde ddiyent /g F‘fsﬁ@élf%{ﬂtl ke designed and
cons%faet%& toAdSintath RE gr/én@ylsal Hatfll SRABSREh: %@d’bx@@éﬁ eéntalﬂ;ngnon The

nature, a neans or adm ni stration of he t erapeutlc
resewgiit omm’mclwpmgec@drt@ greeriierthigugh which tabageeré ifeadgrinisteted into the

I
st S, RO RO 50 PRUE o o
hollel sij¢tio deddie/0t iThe carttridge cddeses disledectrodg maegnémhtdhfeintegral
auto%ﬁcg grrott/egp?n agal CPSO?:: Lt ocrol\r}\ﬁ%}cf‘th&ipﬁtgé glg%kfo%?%ggﬂe(i?orQIgee&-tlﬁce/injecﬁon

I'ce
nemﬂmﬁegﬁﬁmkpgmﬁhenadninistration nmeans with the
ri dge ca I|f t he. roc dureb rede 9@ £ the
f ARRISAMAG ﬁ&l? opHY At fP§ Rigwats igetegmhe

elec&}a@@aﬂa@'{éh@&ﬁ 1fﬁ§ﬁfoﬁtr@tédlamﬂ% ma&argen tlssilgf g“hy appficator also includes a
elirmnpatin nee Sti C az an osage erro
SepATRE SRFFEITAANED ?rﬁﬁroa%é eReld DigrapeyfcEctjgiection thiough the

incoRpR48d §iiiboethsRplibAbr ih@rpdriteShkshs R NRLEledtial @88 Munication
elivery orifice and the el ectrode arraﬁ There are
P

withsespéipblp Pulse semsTadior Avder sreMisoflsprirolingthe arﬁ@el@twgpl,x@gﬁgsequence
Moé%fcmﬁgl% ?, AR C%Hn%rhc%ﬂoﬂ\‘lstabhlwéﬁ bRl Lo ta 414 Af®onnector.

he car ge can be configured to accept a_syringe
A traﬂgdr Hd el tbe a@h@fﬁer is aglizod 3o mitigtpithe feftmert: Finally g system for
; AR mAS pRGREL e %E?eﬂroﬁttﬁéjc rtrid

lden\?ﬁ}?hé@%é&ggg@uﬁﬁgga d;lkt%tt?1 e int egr a{y‘?on Fss per manent artridge is
proRéednm tierdpplicdt@gr ati on wi || prevent di sassoci ation of

the syringe and cartridge and reduce the possibility

of needle stick injuries. The syringe can be an
Integfafiofi bEagehitdyfingywithgetridgat i s | oaded with the agent

prior to th e adnm ni tion_proc e

Cr iR Pkt isp oS 45P Rt Bt LR RoE i nfrerignet e
thelﬁp'ﬂ'uhl': b conpHisingld @tdrodir drd atl Ehit\oae onﬁcmethmugh wgehttheaergdnt is
ona

adn%&?ﬁ%wéééee;? I nﬁt : OF?%, @\‘/'E{FIF%}[?P@ 18%@{16 prev1ous§y glsclosed invention it is |

desirable to integrate the means for administration of the therapeutic agent (reservoir and orifice)

with the cartridge. Integrating the administration means with the cartridge can simplify the
procedure by reducing apparatus handling. Reducing apparatus handling can also improve

operator and patient safety by eliminating needle stick hazards and dosage errors. Integration
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cost effective. The syringe can alternatively be

pre-filled with an agent and packaged with the
w@asosiosge. Utilization of a pre-filled syri ngeCT/E82008607936

the possibility for dosage errors. Additionally a

pre-filled syringe does not gequire a plunger

extending fromthe proximal end of the syringe to

alsoEpERyIes 9le|a5%aqyw§ tlgg)émeteng}qeﬁ-ppp@pﬁ iglatioshiprhsetwien ilepeagent delivery
orlf{%étaﬁcflﬁie%fbcﬁbéeoé{‘ﬁ for a smaller apparatus that uses
less material and is nore ergonomi c. Anot her
enbidgierfshseveral suitaklg eabpdimentyof i nmmg itire raeuls of dgehcelministration
g RQLAL .4 e I eservo

it 0 B0 S e BROERTE LR DR E ok ot
the fe@q:rvalr swbenifaee lisy deésirglde tHat once tor gf&mgahﬂseaeémﬁtegtdw with the
car&1§%e t'ilat,?tg? glge a ‘éﬂ ?’s\tlﬁre?rﬁgr{eeﬂb Offeérg?ﬂenp @Eﬁtgfag}gitl glrxlhﬁrteg?qt gjsassociation of
the syrmlgel dmd cdmmﬁgadixﬁi rﬂdltce lthenpok €bilityoof ngéds stick REihN&A e BAkse can be

p eth sirable to store certain
an G fhe BRIy it i qaisd itk Bt oSk mion by aecethnipition procedue,
Utilfdfitn amrﬂfﬁthafsﬁelffb%ﬁge Mdwhs che QhrritRB omtiduiioh ® deliver numerous
i stration. chanmber reservoir where the

agefl‘%ﬁﬁ?ﬁaﬂ% é%}“‘aaaéws aﬁédlflﬁ@ﬂéwffdéﬁf e yrigges ra@deadxlytq’féﬂable and
costSéFRaial erHeRMHRRIEn ﬂ@é?na'ﬁv@l? b@%ré“ﬁlléd' @t e tsc{ﬁﬁ ackaﬁ?]d with the

aents Prior to treatnmenf th e sep aration

cartg fligatien Qfémvéaecbwr@g@r@énceﬁ @eamsa;whm for drg;agtf ertdre |
ARl 89 e GOS0 S RPECALLAD RO o

the gymiged by manyietln loee tl@elgartaﬁllmmaltlsn af thérplungar Iememlorsalbm dde a smaller
quate pressure is
Empé%&¥ﬁg%ﬂ%%k§ﬁﬂm§gﬂ ent]gw%gﬁgn%%% ch a dual chanber
r edewtsi emoaiimbne off inteprpmgdheedsdrntivaridfeeificawith itgartridge is to

Odl t for. integrating.the ans r
e FRSEH USRI A B B TR ) e
syrmim dt is lpmferaﬁlb ¢has fhe chiftiidgedrioonbtmend ofidn iner ﬁ‘ﬁteﬁ@l to prevent reaction

i nge and_needl e 300 for
witlO it a20tE, SUlbls el DURRe SROPT R et qebepygest and
pob%&@kms configured to accept the syringe and |ocate the
neﬁhw ﬁ%mbklce in a predeterm ned spatial relationship

de FiPEsfEEpiR agent lranbitised stetedo iapreys HgH lifeg Such
age @O Bilel rgiNECGH MR duship BRorttd RémAdatifiat A beg |‘éh§rﬁ‘t?er %Ehﬂﬂ SHefd the

place once jt is inserted into the cartridge. Drive

lyonb@@ﬁé Arhandrihe didueyt we siotedrin theverardn Phambersiean alap be utilized for such
aget¥ll PRGY S nBSmieRAN %ﬁﬁtx&%ﬁgﬁx #af cPra%EQXS 1te o'vélﬁ&r ﬁrolzegﬁo allow

el ectrodes and 1 njection ne t hr ough
mixjngtod therigentang étlwt t Pexguieble selamsige bdmeralhs ohangbeirsis ecstopcock
v 0k PURUID NSRS, e BT AR RO AR
can fye openedl 3ien sdeghatapreswiren @p}ds}d td ihaeénentrobaumter.adwuthl aeiwll chamber

rese?&ouec% b8 u%orporated into the cartridge.

A specific embodiment for integrating the means for agent administration with the
cartridge is herein described. The specific embodiment utilizes an off-the-shelf syringe and
needle 300 for the administration reservoir and orifice. The cartridge 200 is configured to accept

the syringe and locate the needle orifice in a predetermined spatial relationship with the electrode
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al so acceptabl e. However the preferred approach for
t ranscut aneous el ectrode and injection needle
WO p@s/08730n i s the spring-based nechani sm El ecP€DU82005/007936
i nsertion nmechani sns require sufficient force to
rapidly penetrate the skin &nd inplant the el ectrodes

into the scle. Rapid_.insertion c educ nting of
arra, R e A 485 R BTG Pt SRR IR el ares i place
oncedeik et OmtPhe thrgidgb.ect rode or needle. El ectrode

defl ection may distort the electrode array and effect

treatnent efficacy and patient safety. Needle
Drive McRididgn may effect co-localization of the agent and

efectrical fields. So it is desirable to insert the

el Blere agesvessldnashandiings thairatuitable agnanimatessodiesy efenprgh to insert
the g hdde ARG et el Y Bt RS e i and
also tghiajeatthe ngsit ihreugbfthesysedlng Araywiesawicdra nowersd meehawsinl is one such

‘ [ bl. id. f.. el
appa?ﬁste yle%tr??hﬁegczxa?lgasl rn?eﬁ%la%ls %l%ha}/ %Esggeﬁl&r%s,ﬁ}nﬁ‘%ltrﬁo ?r%%nc?[llg% screws are

I'ssue W stor
also hé¢tgptableo Moareer thy wefetrod appecdoh fiordrmsdutimedus atestoteznd djsction

plications alsp require.sufficient |inear notion
need?@ﬁ?%“ s dhg Wﬁpﬁ'ﬁ?segﬁg‘:l@ng&r odes to the target
t r BREIGIRinsdeininénshiéms feqiifcduffidiet Pireserhfi@g pytdtrdidahd skin and
. dose of ‘agent. Sprin rrechcflni sns are %%efer.r ed%tgi nkc;e
implapfdbe glggirodehing e 5&9@3% RPIq Inseren cagytpdiqe toting elige pkin afthe

insedtiof BN DR rePPRURB AT bT BB 3leb¥o®r nBEGSe. NEI6HAAL 88fection may

do not require electrical or_gas connectiaons,_ they do .
distorighe pleeftade arrap ard aHiep! teatnaané pifigacy Qg d priicat wdety alfeedlc distortion may
effe@ @DNGaRLRi0R B8 tHelaB&H: b)d L188N 268105084 it S de3R4H1Y B insert the electrodes

_Automatic/Passive Spring Primng A though their =
and pesdlstrepidb to oo dafpeionc AdEienY boepie Fiee gedelrepis iseriRe reduces

. e | . . . .
L E 130 L SRS SR, PREDARRER R At
meckgisnmprrp el suited ta enabietiepid depleyment af dlesitodseapdemjedion needles into
f Pr e\ﬁi o%%lngl d(iisi,cosr%!)osed devices of this nature require
1ssue A PIRLnG CIFOTHRE g y performa separate step to

pr im¥ertioh @ndjdction medhaaiams for prhntahaput hgpliesene hlsd keguire sufficient

. _device. The di.scl osed .inventian .includes ans to ..
ines RN TP oy ep R E BT T AR i drject e
prestie vionmey tdosdofdgeith Spaayg hbdtEgiemz 8f préfeed digee they can achieve
adect{illg ng_%%lt rgéthjxligg ﬁ él:)il%]% :eﬁ?d(lg 2 %iaglpg?gaggaﬁaggﬁgm/ rs?ar?n s(r)rfechanisms do
not RGEEINEHSARMr g3 coRMUcHEHE! theNdyhdtRedute comtaRRblePSucRbs Edifpressed
cartridge_ 200 into the apPI icator 100. In addition to
gas eanigiirs pud feplly Heeyrorastiifstivaaut omat ed/ passi ve spring
primng also elimnates-the problematic failure node
of not primng the spring. A variety of energized
AutomatieAbassinie Seung Riemiagp| oyed in the apparatus to
aC GOHBY biStei? HirQAEHaP ChatdciBigks Rl BA SR effecﬁba_%egs Hﬁl&hﬂﬂg PiSerable

conpri se an energy source, a suitable trigger, and _
overall, spring mechanisms require priming. Energy is be imparted to and stored in the spring

prior to actuating the treatment sequence. Previously disclosed devices of this nature require that
the user actively perfori a separate siep to prime the spring mechanism prior to the use of the

device. The disclosed invention includes means to automatically or passively prime the spring
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a means to transfer energy fromthe energy source to

the spring(s). Insertion of the cartridge into the
wappbkiogstor activates the trigger |eading to tP€r/US2005/007936

transfer of energy fromthe energy source to the

spring(s). Sources of energylomechani snms to achi eve

hi.s function include put _are not limted to

MR dpeR Hisgrien okihe e3ilidge 29igtothe apnlicatar 10f tlbisdesitsbl¢ that the
priniRE 52k $ng rheddai R BHind BUARE A ALRAAIAA cbggﬁc%an with the

utirlize insertion and attachnent of t
insepigny qf dhe ¢patridpp?QUciatodhe anmpbicaier M0 nEmerdditian tp ammh\ﬁehg/the procedure
Jd e inser.tion
outdhlt TFpos e SR TR AT B TR AL B TRLLE HOR, RSy Phiming
the $mmgc dr Yarietyoef epeiigited giephanisod cpr b.wevmtﬂeyetdhe tHeewppdratius toei‘ccomphsh

t nating the nee
A Ll T TR R
a meays tntpanefer spargnfjoprikadnargy sa'llrcestoshemirnnﬁdsﬁ SInkdition of the cartridge into

the SRR 445 BRE ik SR ERo T AR R o e Misperey source o the

spnngs)t rSodges bBendtdyltheoBehiéras foratiteyesthisi fig:tidh intide but are not limited to
ns to apply force to the

Conﬁpﬁ‘is%e 3a8r?°m’?’]\a% a‘i‘fje?\ﬁn?f‘é‘ﬁ‘?agﬁ‘\ofoﬁ %ﬁ?@ Frechislissds ¢ 1 i dge
Wi tahgrteride Ric@®diang ablaeatss io\giliné ﬂﬁqggenmqnehe&hfn@& IR
ent fromthe syringe. Additionally, since
Carfa%@r@%? the FpPiorfl By aa means ﬁ‘ép%‘ét‘fvt’lb’ ipaige thtbsnﬁmg mchamesms during
cartfi@el iR rtiBRGRRHS Afplichtbr L ‘%aﬁﬁ@ée fig'l gtz%l zﬁ%ﬂh@?ﬁé{d@é Piming

i ncl ude nmeans to prevent acci ent

methqdupyidepdhe henefisrof thecdepaibed uWﬁIﬁ@nthelelehsmamng) theoked foethe
dd%iehdl

2dfiOAd DO TBCnke B ol 16 3hRinalel BB AR Tl Sirhey e
appay g Rnqyeduasn o withbesapifsingreasedefimag endsadtpr

co t.r d needl e

pr ?ﬁm@rﬁ% Erﬁg r@grettﬁ]enca %e 1a§912 PW@ P é’ © P’s,eg]%\amsms’ there

will |’0|e srieandﬁ‘atapplyd‘omp & it anjeatiny dried ma&emt;ﬂﬁ ehroagh the dgidge without

PN ST X TN —

operafop Iappiﬁt (ﬁcrrce:w.tﬁe Egtridpg tor Qtur&l’tﬂé Springd e Bhisngs, {th€desirable that the

apparatus. Therefore it i rable_to prevent
e R R meaf D er PR AT B ey eap i o peedles during
the iBpEIEH SEAE cdrBidgs asehk Qﬁplic@toﬁo@bﬂéw}%ﬁt AecdlelsQEk ARMIEVMBEover it is
deSlfangt nvention of cartridge primng. Those skilled in

Fthempdns prtick Prv entioR also prryens dampgy and/es sorsmianton to the

elect5@M ah@ ndddly @Rz GRAIHiNg. FGRAIP! th TdarPdnthodinhdt iefe IEE risk that the

conveni ence and that the uSe of alternative nmechani sns
OpeTRigE My FeleARP iy CREFIEEq hedure pompipting riEns nBhis depaesult fy erstored

if
TP g e e 80 bk btBime 5 BP Bl o e
appapis.| Bharefprelin dasieableda pregent actidantah anecttdmeafct@rqarmd@e 200

ca 0

sp g)cr:LIQ ?#%éligfeﬂ#n@%%n? ?s eﬂﬁ%%l&ﬂ% Hﬁh?ﬂ@% Lg%r ach1egmg tHe iRvention of
cartidgeaminsing. o'ﬁhoSaBklllahmtthmwdbapprelcmﬁsthadhesge&ﬁs in@olizddzZns used to

sl RS ETAE 195, SRRROSP A LS S s

for achieving cartridge priming does not depart from the scope of the described invention. In the

specific embodiment described herein, the cartridge 200 and applicator 100 are configured so
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whi | e preventing the nmechani smfrom contacting the

syringe plunger 302. This specific enbodi nent provides
wa@rioskspreventi on and protects the el ectrodes/ PERUB®05/007936

from damage/ cont am nati on during primng by

nalntalnlng the el ectrodes/nidedl e safely retracted and

e cartri LoSnap t.a 222 ) . .
that SR A0l bIIS oE e led B BRSO TR R soosiinrineine
orlei‘fttifikl)rﬂ a0 gg-eg mlg@ %ﬂé&ﬁatg)m adl1bapt cIStﬁb&ﬁtilM&re{dOeddih@lgﬁ Q?i bf tglg €artridge
col | ar. and there intain t ect rodes/ heedl e
engages the nipgiiop doye oGk L 0 & aBpasit hlbﬂg@lmlpa 3 fQrfgio the meghanism

whi peeve ottt ARLHARNPH G 864thing kil spﬁﬂgél ;dﬁ;gebyoza ﬂﬁpsp%é’aﬁc
over the distal end of the cartridg The cap

230
embp iSRRI pOTICKk GraveRtion ABA PO th%%l@qt@ﬁles/meélﬁércmm Y, |
damtaé@c&l%lha?tloﬁ(mﬁhé HG g b?ffmzl%{ﬂﬁing ke Jl&%ﬂoﬁésﬂﬁ%dl%&igge @&acted and

he I nterface betweén the cap and the cartri
lockéé Wl@Wébe eastrifigni Bhapdalis?@2 ﬁncgwowedd@ﬁﬁttbmaﬁmdg@predw mhu:g:lectrode

hub 2%‘ ﬂbl'n'hgovu-lr zﬁuﬁ yerg%{l\%jfé tﬂé"&rt%ggr ke ﬁﬂ%sanh rt?l?erébn &z[}njal%rlhe

Ive nech trans
elecapcﬁﬂsmedilt snfetlh eetmatEﬂ Mldhgethc odriralge. Zﬂmmosttcheand nemamnn@mbn

protg%%{\ bl Izgéwde Tgy PL& cap over t%e {311 %d ofk heecctal(r:txqgﬁ;sgg%{ R%Pl %30 1s removed

ur’t ng-prim Ri's speci fi
priot tw:mapmmamﬂlcm VBaMeﬂaBHf the pag i8 goﬂsauabdasf puidOtuidrebibi@nt material

r that, all ow be. i nserted,in
and B iRt osh o A o g dn SRR T B Pl grok of
contagimauetld@ingtaaeligd The eldonsdedibape &tgag@ thAink@tiéhetive mechanism
ani.sm.i s .anot her swtableﬁg&g&ij pr.event

120 36 FarBfieagne EFBdts BFregprigido &y oftyspiaf t fh nsertion

mecBfidrh. U8 BrelvEntQOSRHRAIR|tibr oK &‘ﬂnﬁ%@ &ﬁn@%mﬁﬁ&% G REREific
two sgrlng actuated l[atches 112, 1 capt ur

embodignent MERFPerAtS PRY-BeY ﬂe@ﬁsxgglgﬂﬂ@%é%’@ﬁh%whaﬁer thaﬁ Aoy the
cartﬁcﬁh%% b idsB&id'in PHd J1REn @ DerBiioh ghﬁﬁé’veﬁ@ 1@}‘rqu{é¥ﬂ | redaBRM or ejected in

are actuated during treatnent sol enoi d actuator
that prigntationg A wmtchet medhenismds empther fuiteblh meags to ppovenirgcidpiaal ejection of

the @a‘ft[rﬁ at ‘Wﬂeq{h%@n%g%% b@&nél%%l%lgﬁls@ﬂgd i ¢ 9 Iitjate b dﬂrﬂx%—actuated

nlsm etton o caﬁtr
latchasd 82,523 waptng thpinsertjomahiajieetsom Spnmgmlﬁ@annstme amhnmmadtgﬁlem in

thel% én{ng& tdeeq%rglzteﬁ étgtéep 1?%1%%?5&11’3&4 ﬁiﬁ%@g{%%\ac%nt E}R%olenoid actuator

114pr2den amhmmehom lowwhtlil2,ch22 nedwhat ehisiteddidfl 2ced itiednigh gadbreleases
th fronwthE L%%fﬁfigﬁ drive mechanism 110 freeing the
© YRECR S td#pon the syringe plunger 302 when the
in j[ﬁ;@ﬁ lchﬁplaﬁ@haﬂths HartrBigé ﬁisﬁ&lsmﬁhd spelflg tnlemishypﬂrﬂhmg thScartridge
ed orienfatio 0 sses e tab
is b ATy P GRSl PRt BEBE Fisfig 56 BoRirar | 1y this afathed
orichBtidt ih¥ QartRevich sx@nkibh do}ﬁdls&l@a B&ohNBE nidc8bn BRI @EIhEMEm 110
can advance the el ectrodes and needl e en t he

frecing hamPLINIE 1P 8F SRSB forse g ngRaHR HiFD Ithfpiisgen edpnism is

relehdall e?&tﬂ@i@i@naﬁ@qﬁ 9{1§at‘cdah5d"kﬁ'wﬁtraﬁ6ﬁ ihé Epﬁ?lfcatbf"@ep'ré'&y&%r’tﬁé dPs 222 and frees
ergonom cs and human factors play a significant role
the glgctrode hub to move axially relative to the cartridge, so the msertmn mechanism can

advance the electrodes and needle when the mechanism is released.
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consi stently providing safe and effective agent

adm ni stration. The size and shape of the apparatus
wais@d/o811 agent adm ni stration (the user i nterPeErE$2008007936

affect the operator's ability to effectively deliver

the agent to the target tissigpe site. It is desirable

t hat. t he design of the a q@ratus facilitate accurate
OSR ' €4 Heer oS t he proper |ocation

andn eHei fRaviaé bOMe invBRIAPEEoRARES dnadMufdn SotdkSlaP BRh#LAR role in
can affect, both the safety and efficac t he

. €] of
congiptgaibrrenYiding safg aed effeshive e B R ona g iee ansksdbepenfle
app¥faful ubdASotSRA adhMBstBdtiBR (P Hsed ﬂﬁ&?&c@)&caé A0 o%nragogré ability to

al so influence patient acceptance. evice C

effegtiyebadadiveiile egenplattheisrast tigsue sitee Ut indesirable that theglesign of the
' : tive of apon, .. .

wpp SR A a0 A postRieh (ML B frofor B8R R rentaion.
Impdest pesiticpingtedthetappardimy caneaffeatbath fhe sufefyant offichdyadf thetreatment.

bot .80 ' non-threateni.ng. In previousl .

ai P SEES B8 ol hEOARE RN e s oo ATl e dovice
can hlav énflvesse patierangreptandd. i A éatideycam belthirdgateniipite fatiwntspdrii@ilarly if it is

cartridge. This resul.ts in a |ong.and unw el dy device. .
esp VB T L PR DGR Ay PR 87 gt P B Gtinge herefore it i
desinabid bt thadevaderhan g &stm fctpathal ik Both whdohorh R @ng abt-h&h@diand

t he Ibne E% tion of the elee%ép es, and syringe. The
In previausly discifised deviree pLhisdnie e e mechanians Have bienagpnged co-
lineSily arfd i Berfth inailthd @Siiaes. THiOteSuiRah alidr and LERRUE WRPce. The

yi el ds a nore conpact, ergonomni c_and non-threatening )
descifhsa frrpriton uiligesope eF PPte deith BuF RIS arprasy imppratel with the cartridge
and BRY 18l B hctRAIIF G SREDARI AT Syrirnge I8P DRI dﬁ\gb b @YHiERs can be

~1-5, however, the invention can be adapted to achieve

arraggedensilimstyileortin parpfisst fashiont iThis phualiclorhegemspt yielgs antre compact,
ergcgl'blecearfMH- ﬁgtﬁng g aranfdSt ance the Spring may surr ound

the electrode array or syringe. Additionally the

me g periiinenybadinmgnt gmplopng afise akralehsartggechanising ¢y deasrbed in

Fi glllrie{]?—@ rho%ug? ﬁ‘lﬁ Q%GIéﬁénccgn i:)[e %fi&p?e%l etg i@c%ei:\;ei acdegigéoogeg}ornrg Ig‘etlctor utilizing

D

ustrate e nsertion a
other gprég and Mrispmiecignises h&or insBncarties Ppeasg ap setbund th dlectdd@e array or

syri e? L%&%%O%E%?{e %rlhelcgq.;ni% %lag %&ﬁ%&%@%ﬁ%& Pciv&ﬁ‘%rggs {oi ilqgrgése Tilllgar

motiohan$dres.red to the cartridge through drive arns 116,
and .interface

ot Oh TP P odleent A P PHE - P BOREPR #4 B spring
e

- mechnififts M Ipbsifistet @GthirOthe WSRichtor Sdrallbl & offBPhdrk Al QRBdeeAMhe

EMTAD devi ce shoul d accommpdat e t he range of doses '
Forgapnd matipn Bethe serang meshanipgs isdragsiasd ta desrartrifgretirough drive arms
116E199 R ieR@ndMIAn thd @ plicRSAnd RltertlE WA Y cabtBigglet er m ned

by the vol une and concentrati on adm ni st ered;

Cartridge Identification

In order to be well suited for use in clinical applications, an EMTAD device should
accommodate the range of doses that may be prescribed for a given agent. When employing
EMTAD, the “dose” of the agent is determined by the volume and concentration administered,

the electrode array configuration and the electrical field parameters applied to the tissue
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the el ectrode array configuration and the electrica

field paraneters applied to the tissue(including
wowosgmm vol t age, duration, frequency, and ne@D®ER200$/007936

pul ses). In order to assure that the prescribed "dose"

is applied to a given patient3, the proper electrica

i %granete S mﬁhl b% cany ed to tge pul se generator.

MCAFROTRY AR ¥ REh B AL CERITF 4B MRPE R RIKEr I digisto assure

that SheCiteeriByBtdRER MO Mlie€ & 4 ¥ivén fatisk:, tHBtopdr 418@HicabpirBheters will be
could result in a h%i r%gus operating condition.

convigygd iy th¢ ulsg egngrafpts theHed thig ot bracaemplished thenvgh agpr input, such a

systemarsuld QrrydOSRAt b AERBRbE ERM el in T HAAAES érbﬁg; dofilfition.

of a_hazardous operating condition. t ougR there are
Thergfnre itds desireblpin mavide amauipmrtedimeandor dogegyrptogoition that minimizes
the RISHENAPLEIRLBAM onfifie@TP! | Shed n conj unction with

the insertion of the cartridge into the applicator. In

s uénitharghethre dierrevaral dutonmitasloneans &ir desage adcogratianeprefesable method

. i. ine. d ined.by the ..
T e
embpdigent thaeitceicecignederamatay partibily desermlireaiosest deoingnéd st the

.he trea nt, sequence cannot,  be initiated yntil the
cartfi chit RS s B Gont PP SotRon ndfcbod .t aso
desimbfecthatinht peanpar sejubReivamivt boitidiel Gal the eReRichiQidniparameters are
| i cator. h& revioua%y di scl osed devices of this
set. A8 15T &t hipERf oA thecraetidgedp ths agpkicatrhky previously
disclogébddvicRl ¥f BiRAMSd, e RBNSH I RS RREScHRSMd BRE redtiel expensive
order to be well suited for comercial application the
meapphaYs begt deseried; fyerderge e wefl switaddpr Jomunaseiekapplidation Greaheans for
cartideadRHELat{oR0 RRBIH A A Bk S e LR EIof glio%ftf be¥®st difdctive, In
particular the conponent’s of the identification sysfem
partigplgr ths sompensaisf & identifitationgyiteny aptd be essoeigtet hrmhufactering
j o i 0 . cost
procBed 18wt DRLBLADSENIS. CARLEL ORI AIRETD ¢ Lha
t h&mne skitled pebermivilbecogideghartzensart ssverd stitabkbgeeans for cartridge
- 1o ks L i.an. | j ca Lgnal recogniti.o
denlfEfihy bREL LA o e bl o rant SRR pb B roads o
idengifichtioh med edslessaddio ffenemue ideytificdaod. | Thithadas®Of bak BodeR@entification
ca of. cade. i dent.i ficati.on the bar, code. woul d be
the ber ? ?@(eev& uﬁ?{o? ﬁ%ﬁ(?q’]?réﬂ‘p 1S Oafﬂéhecc th1§$eoadlg BvgageR e Ol"gé’&é?tegrated
into WeetHpglideeori M thgrcadead rddid Bedushoyap@itifieaioarthe frahspdiReCAGA be

ion the transponder

. of iq f i denti ficat.i on nd
T A R A —

e

 recelveE @biEbe el dnlhao teREiv e R Aadit frEfiRn@PALAC FhéM the cartridge was

Prefergbly Fhe recei ver woul d be tuned only to receive
Propefi atiadp ortPeeRPURRIGT Shupther suikBle mateodciafa iligg @ series of discrete
switbie8 R tle upAlida e ARAMb P bE B18seARRch R QFtrid ANQtHiSkedS L’ir'l;ltee ?Ql{te%n of open

method is to utilize a series of discrete swtc
and plpgedepspiichesavBiid detenmineethe plecteirad sisnahieneidie Barspiichigeould be
elec’cré/rr%egﬁagﬁéaﬁ @ptoﬂ‘f@%{rﬁ 3t Etﬁir &h&fsui@a;?)mmﬁﬁﬂ ‘closed switches

wou eterm ne e € e.c_t_rl cal SI gna1 pararret ers. The

swi praremplecue ¢mbedigicniotilisingdrpaeieoabntad prind ieltecappticaor 100 is
iilusBA%d OEBRTuci ttaﬁ'Ms Gl ttoctlﬂe cartridge 200 to close the contact pairs when the
cartridge is attached to the applicator. This 3-bit system will identify seven electrical signal

parameter settings plus three open contact pairs will indicate when a cartridge is not attached.
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For exanpl e one enbodi ment utilizing three open

contact pairs in the applicator 100 is illustrated.
w@endusive tape is affixed to the cartridge 2BOI/U82005/007936

cl ose the contact pairs when the cartridge is attached

to the applicator. This 3-bilg systemw || identify

ven el ctr|cal nal parapeter settings plus three
In adgytion tecﬁlﬁ ing ﬂ]ﬁ&dfrgm%mtlf’n B %g@%%ﬂh@fméeng igh pienld gisoi fgcﬂltate the

use 601 sidd1é AgiRkidn sy e ifhl RMNvérd of@hitPldast Q& r agents, Wthh require
adm ni stration dose t he descri bed |nvent|%n woul

diffesery slepticnl qongitians tachievs efectivesiehyine appl i cation s y st em
for delivery of multiple classes of agents, which
require different electrical conditions to achieve
dj & ry. Adjustable Treatnent Depth
Ef i [ [
L T e L N
in part @oNSItisg e nbnsmétm neuné oﬁmss::lleetlssmes SHrevevkl weves a sighﬁ'kmt variation

a_.si n|f|c rlat on b el veen, pa
versiy By Raind e Q8 i R en 8 T B BT Bkl it ipeggmored o
accebhitht tdrgetgbmeddatinde. tla oae ste&ys (Pdiend GAQRIE dIAMJﬁ CHE7 Jun 4;

o714, S PN OGS s 2 7 K. S0

a giveRlicldstedsSarfay Qe 3thd MBuinG oBRuIENidste 4fERAJdvaM va1§Qief)éHd1r% on the fat
padg}ven el ectrode arra%vslze t he vol une of nuscl

ickagss. Axddittonally (e fhickpessyf Hesye hefeen e skinend te bpemalso vary
signifithskNeeweenMdEdt SlMetwWeeh %aﬁrﬁh@éft@? sSo gf elEdtI%ﬁé}'ﬁeedle length

bet ween the skin and the bone also vary significantl
appIpRHiAiR B{Tq3h 145sR RAtiaRdnAYdMReE hore GEINEwISETtion inde a si8all patient.

' ElecBb&ELInPLe AR %grlleecoluﬁirkghgé %ﬂﬂf QR I?A'ﬁ@nttaﬁd/{)f £ @5u1&‘d st%rrtQF? electrode

patient may inpact bone during insertion into a
array)aid effect safite and effeacy ofithe dreatwienty Ibisrileereforsl désivableste provide a means
o RSP AL Al A iy
anatpmpat ment . IS therefore deS|rabIe to provide a

R T —
modffi%tlﬁi‘@lectﬂode/hdf&dleﬂfeﬁ&:ﬁimbn deptie nT]:IlEQﬁh,g cﬁﬁ ba dﬁ]dﬁéc&bhﬂlyr elagve to the

it P B sb e Bredeintabe B BRES i o P o spparars

reduf:d:sﬁ.ﬁe ;bagthkw eRjrétBineelamiatpenytrdteindd ihe Paticat.t Tie acitis bdB&liment

[ hat. . the |.ength_ of the ring that extends
ilusE A RS drootilfon s Gena Heped sie Bt HEeps aky dearetifgial positions

To th&RGliRk pokitieh,akd meReinestthedhiahd ﬂﬁF&! i i€ cérﬂﬁr@ss’é@ Bausing the

patient. The specific enhodi ment | ustr at ed
mmvr aifrte sxpand apd rqlqaﬁf'e%le 5ing framahricasiridse dARathy sw@é)@e egphediment is a
ring ik & tHeaEddno @ bﬁh‘lc%@ %b bhPES be hRjusRA L Yluéidﬁlgpcﬁeshﬁé; ek and

the major axis of the di anond shaped ring
fortlt@nﬁhp eadedgec dhisiempodimenidliows fapei @ntlwoexptan@pr ahdepth adjustment
pomﬁﬁ%ease the ring fromthe cartridge. Another suitable
odinment is aring that is threaded onto the
cartridge tip and can be adjusted by threading the

Aut&jnﬂ%/lgﬁscibe ﬁ@lgase of Trigger Safety

Inadvertent release of the primed insertion and injection spring mechanisms can result in

injury, loss of therapeutic agent and/or damage to the device. It is therefore desirable to provide
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forth on the cartridge. This enbodinment allows for a

conti nuous nunber of depth adjustnent positions.
wao\eaosisi3iic/ Passi ve Rel ease of Trigger Safety PCT/US2005/007936

I nadvertent release of the prinmed insertion and

i njection spring mechani sms ian result in injury, I oss

of therapeutic agent and/or: %ama ge to the device.
a safely Dleidp Breacrles gl dolpse pt e rrieng ’%“é’i’é‘t‘ﬁ}n%ylétséﬁ‘?fﬁféble that such
a saf%\?}ﬁéﬂf@t@ﬁl ﬁ&&hﬁ&%@hmf Rlesas? tlﬁ‘:fspﬁﬂ@m&ﬂ{ahﬁgls qﬁ&{baéﬂm forces such
I's preferable that such a safety system prevent
Vlbr@tml agd impdct.r Afldtiernllyf the ARerdpr Mainpgiekentlysaet vale thettigatment
I
seaif SRR nah AR, SRR, DLl M AR WP BE sefety sysem prgvg:
activatien pf @atrnamen@eqmn@mlvda dre deansel s mgpetrllyeppﬂwh te ¢he teatnient site.
Prope?PﬁL Pzrlﬁﬁ {ret*aﬁmel%t sft]e %al'?él%t% agfgéqtﬁxlée%%liexu fﬁcacg f%relﬁ%ance the device
is dés@algy ap;ﬂieﬂ yo thppxieatﬁdnt gtetwith ade@atenforct toassere tiat dﬁ&ﬂectrodes/needle

pendio RGN 690 I pIERLE PHLRRR L RE aflt P Flotom i

autod&ﬁtdl@bﬂn& paRplelyaitadtivatel evhen @rtdewios 1ssuppleed\mb it tesdeepnbti® with
orce

assure that the electro eedl e netrate
ade‘l“ﬁiezfo‘icﬁeA’c‘Y"g?E}é apdypaspige S’éﬁle”b‘?ﬂég‘g‘ﬁ Bagﬁ‘y §&% ?“E does not require a
sepdtkt€ bEdrabt sterf. @ 284iti6h ¥ ssﬂiﬁﬁf?mﬁ itife Jﬁweam@t a&@hétyd/ﬁda@hve safety
e

assively eacti vat ed_when t evice Is applied t ,

disaplg @e@traé&e&@weat@sl thepegsible failnae e of ot é%actl)aajtnsﬁ%ﬁﬁaée%%tem

Paggic§urdinail 6B deQheditSendfael Mtost}@ E&me dogs ﬁﬁpﬁrescnbed depth,
reCILHre a se arate Operator Step dition

the miniprnfigron g ith rdvighr the dettigeds applied Fﬁatb@ H%@ggﬁ site (tbaf‘@mycatlon
forcg’ f)%ﬁig le %@5} Ehe%x%g nQAeE tlﬁs%rttﬂlikeel&(ﬁ%ﬁésm&dlg gthé “él?ctixﬁé’ tﬁ‘xsemon .

eactivating t safety system sure tha
force’Ne The elettrasid anserimadbse pehmndautelppmtayeltah@artabbswdﬁﬂoart Hisclosed

in d%t 1lleln%¥gm%%l%v) WV%F%QW)}QQ,?%@@AI%@?ré&rlﬁs%nwétf{gﬁcgga% lBe 2.5 pounds

evice is treat nent
(11.1 depitans g theasfofepthe elidimmin dppBoation fortdreotld be @.5rpeordsgar.y Newtons).

Profeibly § P B B VORREe AT BT GRd TRERATToR PopaRicplon fore
woxﬁiﬁ@sema&ltn paid 5&)&&&&1& (N + 2ht N&wtomb) Ghefdfaﬁlydhé&h@ﬁ@ﬂ
al rein exa

oot Fote TS PRFEe RO P s 4% Fauirably iy & e reatment

site Newt ons) ,- ther ef ore, the m ni mum appl i cation for ce
woul d be 2.5 pounds Preferably

e el ERpE PO QIR btoHLs Rt aT debisTberoPithin the

appB&itdr180 aPBlst 64¢ ﬁq@éhaﬁi@él%ﬁ)p\/ﬂl) bHyhR11P eLveaNtH3 1aciR8 415192 from
pounds (15.6 - wt ons). Preferably the requi red

diseagagingcizam e mwte@ %0 |ar1d merctien twpring meekemispia The penmection

s GO A5 L 0 00k MBI ko
142jtker¢hyrmee ventesseacidortdl aciiyation of thedreaipsnt searance. 170%3 iaternal
mec{h%??x‘h %’L %ﬁﬁ%g@f ]?(?At a}%‘lgf?ngtﬁig all %Mé} ﬁ’c?&sﬂn% 162 SYLHE fhat Iﬁﬁned in an
extended position by a spring 144 acting between the internal applicator and the external
housing. The spring is equal to the preferred application force. When the apparatus is applied to
the treatment site with adequate pressure to overcome the spring force, the internal applicator is

repositioned within the outer housing 102. In this position the safety systems are disabled. The
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di sengaging fromthe insertion 120 and injection 110
spring nmechani snms. The connecti on between the
wa@ppsiogstor trigger and the pul se generator i SPCT/US2005/007936
mai nt ai ned open by an electronic switch 142 thereby
preventing accidental activadbion of the treatnent
stop?lﬁ@%?rglggeﬂtlé)pf(fre ?Ltezﬁ ontﬁg}fttc C%] Zr Irﬁ on %1; arte??ﬁsat?lg qaté:nes ?rom
disefigip iy FHonetle indedion axd Rifsteion mg&ne@hnnbsynsa Fsﬂherﬂ@re]ihé electronic
acting between the internal ﬁé‘ I catqr an

switgh L4 BB R EIiAg PoE S H R B IBH BB DERP TP saty i the

puls@%&lekﬁ@ftah@ Mifi6 8R tre¥¥aeAt ddgerpparatus is applied to
the treatment site with adequate pressure to overcone
the spring force, the internal applicator is

Elec@r%@@ﬁha'yr' Hﬁ@r@oﬂ\@%ﬂg rdGRAMt €r housing 102. In this
sSystens are di sabl ed. Thestop 140 :
i's Eteepm mmmdm@amqume icieni forprots Tapidly peneimfngle skin and
imp aHF the Bl gfr&d@? in koallhg lﬁﬁécl& r Rgﬂlﬁi hrﬁ;gﬁgﬁ‘g%andlfc@ QdRh @ Bf the skin at the

Pon and 1 nj ectlon Spri I 'sns. Furthernore
insettivl s&b end mcmby:reéwet deflectipR ocf dwteé@@trgdet daeesile. eFletitngsidafection may

d
oGRS P B LSO SPIIAD L8 Wb s
effestagUetaligationlof dierageiet aAd eleytribaisieldsi 8o itSpddsitghlé-tr ipedrRhe electrodes

and%lge { olg?yr ! g*%g{r%}lzep Cham cﬁiﬂiong@qﬁ%{alrg%&ecg% nee?lg nhsertlon reduces

pati€itREC6RbRS Theteferk] etofﬁlgs exhdadlsdﬁa#gb dhdrng&isticsoof spamg-baeldl ce

meqthglggrlgggrs g\;eﬂltégqugtg Iegqb%% ﬁltg{?ié] ]r(c}yer ! I %g#ggﬂg n) ectlon ne%dles into

tissid B8t hgsa0giibgehi on may distort the el ectrode array
and effect treatnent efficacy and patient %afe }ﬁ d
m@@w@almaga@pa ingpenea fhesproEioredersseaty o SRiGRgRUsqylar electrode

1nse?@c§ﬂhclﬂ&lﬂ% Fc?c;d'é'd%etér' Blntr ofediboddsSs Jﬂ@' 8k baeén E18ctrodes and

nsert t ctrodes and needlie rapidly to ninimze
eleatimfi¢ tip géaometry At tntf@maﬁiqulﬂf Eyﬁ@,@@&m@&éﬁ?@&%@ewrs range from

0. 2§S NSELH egﬁ %%Eca?@iteé aﬂhys&ﬁl%&raﬁons-ggﬁaﬁrfﬁ{ngy to 7 electrodes.

or agé an aracterlstlcs of spring-based
Thenfosh aeqmm& toansarm:é blestmdle edaysovidrimibiese rrgss ¢ prepsirbgnabierboth the

ele%olq% lf]fﬁﬁlt %? g]?eds tlp { Ie nu ?8% él od&e qiloﬁﬁsi!aﬂgeq %rEa%ﬂ%eché’\%]IE&rode

on. everal varla es | n uen
diagptet 4id/dr (il{o@@smg ctl&amaﬁ)yer M)ﬁlectraqlﬁsdesum meamigaedsq ef the minimum
el ect rode nse[ifel on, i ncl.udi n

r de. i .
reqpREHRTeTiAn farcg Elegarde SP%%%?H% Bhfﬁheaélﬁ gef T biSbertional to the
spa@ﬂng GliveeeelbdtRhd8SE ODWR toYhe ibtEaction «sﬂmslsacthzitas dlﬁﬂlﬂ'o@@ as the electrode is

ommon_el ectrode di aneters, .r.an
insr AR FACERNC P OES Pt Mol PRy SREHPT hrea BREL T ppparatus
mct)xﬁgﬂhgg 18ay€ oBbSetritbatectrds uﬁlﬁieﬁ:ﬁx 1hﬁ£’fbllled5t€tdle ispaciinpe tdast 10 times
e electrode arrays within these ra

srepietbaR T dhaaelr 6 H6eIoipES EPTRRASIE® BT B pgYy 20 times.

gregﬁéxnbwqth fin kAEh HRUER titteOhtel 086 PGB pldaEd £36¢ AG1 théléfore electrode
ectrode di aneter and/or increasing. the nunber

of
spagingdies wiimakaffeat ansthe MserHon fegee SStingrelqcadeimesagfy is preferred fo

minimize insertion force. Blunt and dilating tip geometry requires increased insertion force.
Experiments are carried out to determine minimum spring force/rate necessary for rapid

percutaneous intramuscular electrode implantation. A selection of electrode arrays appropriate
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required insertion force. Electrode spacing on the

other hand is inversely proportional to the spacing
wheidog1s1el ectrodes. Due to the interaction of P€T/ES2065/007936

that is displaced as the electrode is inserted smaller

el ectrode spacing result inlhigher insertion force.

R I s ety I O

' electfdGAY isAinpla@RE tintd @ pbiciiRm@lebatdahe mit@muinisprin ﬁmetrecesedry to

the el ectrodes co r|S| the arra nd nor nmo.
rapidiy pogirate Hescufangapsdissu 5%‘?‘ a tﬁﬁ e‘?éwgé a‘if%‘?’@“%“ S‘ﬁ?‘?ﬁ%
dlsto'rt]%nelﬁ Acki9Re R BhER |o§ﬁ1%¢oﬂ'cb §:5#Rd BN spit RERHERs as the energy is
ctrode spacing has mniml effect on the insertion

releasest frem tRAPFnG v @TeadisrEuElVen. plhydatids iy foree #Rs kagiming @ the
spri eorrg% frd e @g%ﬁ&'tﬂé‘mfn@rﬁﬁrﬁ forBb HE¥ess@Rdo QhedbieMeE dutdheous tissue. The

ulrres 1 ncreased insertion force.
secost pethé f(EW%E theread ofithe ispangoitioke endgepresertsrike mind] fprce necessary to
L FLANS the fi
i LS BRSSP FARARSLL 98RUE g e
depeelﬁaﬁtupﬁldﬁe aleciagcb diguprtepnid ateeﬁlmbelf oftetegtrodas theaesults are glven asa
ratio; cg‘l}lgr\gg tlgf 2&‘0355‘558%0 D} é':elrgd r ge ng&f'bagé fl?ﬂhé Jirpﬁyg lr’]I?lg Taésﬁﬁseﬁxdmate that
a migRiih BL£1000gehndsrd fdrdsmpquuamjm}s 00. i7 ﬂ{gogrems: PerewEs malh;neter) of
to rapidly cut an and

enetrate S. t e
crosh Rest Il T G EIecH Ky 44 SR8 G ap e S Epe § PRl of s00
pouttRloB it st sqtﬁ@@ﬁiﬁl&@) 3 kilogeanfsqet quenanilliagktdry ofcrsgsrsectipnal area of

decreases as _the ener is . released fro e s
clocttogss PR FIG OEihE T PR AOHAS AFTFGE 19 EPRITD DY GHREEONS. Pipader t
assuP i HRicRafre iR &Ploy RSNt iRkdectioges @ RiigSeMbRnt ﬂaﬁbe of at least

m ni mum force necessary to penetrate the cutaneou

2009 peunde perpquarg insb b4 kdograas p@sawramiliinsten e]@f:trq_qqé:ross sectional
ared’ SRGNGihdl %ﬁaﬂ ck 81%‘?&%{??5% HolEasHf RbrBRIPRr fsQlaGinch ( % 5 kilograms

necessary to 1 nplant the el ectrode array through t

per sqmlareouﬂlan@@u) of %m@’& mtscmabarsa elxlgsirogpsdapiéBrethe f or ces

de PQ 104 €1Ci B LGN Ritla BlAGreter of 0.02
e r Eyoéﬁ%%%ltg’rao r[tap % ebl?%g u ?t S ear e IeV en asa ar gtelr 8
mcmﬁ woolddmvé mtcttadtcajss-sercusml swaof m¢xnanfele[ 4012 equare inches (0.3

ro the arra -8
sauffe RS- Thete Dot ol (it bt BLHR £ Whidhoquire o
minkhh §6r366f B pcﬁmﬂﬁ(r‘iei Newtohsyid snhjeve fnsentios sadsmere |pmfa‘ably a force of
area_of electr t the beginning of the inplant
at leapt HREPYRES ﬁgﬁﬁﬂﬁﬁ1of 500 pounds of force per square
i Nah efBodmekis WGFean® spRE nSeghimisnsiird mhmedle pyimed, it is preferable to
cross-sectional area ?; electrodesﬂgﬁpihe.en% of .t he forred
limit s faee o§thesRENgs S dhat e QRPTALF 6A SRBYEAHAPL: PG IRG &g e & Prete
lim t@or%% ﬁ@1n§§§%§ﬁh&&@ﬂ§ﬂ)(ﬁlh@ﬁforo@r(6ﬁ Newioa$) . eF dteplbodirents where
ectrodes an |n|t|aL ant' force of, at ] east

cach OEEBLHIET ot PIUEG R P RHAY TR e e P ishicpognds (67
Ne&ﬂo'n%% %ﬁar t@f th@é@&ﬁﬂo@ﬂﬁen@sr\ﬂ%?e 8 ¢iskAioa lancﬂfnﬁb%tlétﬂéi)rﬁlg

inmplant force of at |east 750 pounds_ of
megenisgy mmqu@m@lta@e@sly thogrefinedserng B mciipl; Vwﬁtn@it Weed 15

mﬁms&ﬁQ§§m§§;t'onal area of electrodes is preferred. By
P 1 e, an array conprised of 4 electrodes,
each mnth a dianeter of 0.02
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i nches woul d have a total cross-sectional area of

approxi mately 0.00125 square inches (0.8 square
woredosiosmters) . Thus a nmechani sm for depl oynent PGf/U81965/007936
- exanple array would require a mninmumforce of 1.25

pounds (5.5 Newtons) to achilgve insertion and nore
referably a force o t least 2.50 pounds (11
Age . rafi “88% where the spring mechani sns

ar SevdBN Yadidb¥es REfk4TEEL fotde nkSesfiireioaliathictet tBe tHefipbutich@ent. These

_force of the springs so that the gperator can

variablssfienleden8enpYIpesity IFEsSBRCH AR .areAOBﬁ'sﬁwrgédnqefﬂﬁigﬂu&eofmss-

SRl KLY, A ts@RUchBN FHERAHBES 6t 6f fufFmuscular EMTAD
S“mﬁgﬂfgﬁé?gbﬁ%%g’%ﬁbgdingnt§ wher e eac%t%gringlnégﬁgﬁfgm

the mhiginpum sprihgsiepsamegestayy tordministerthaihermpetiotagentas G5 pogds €11
Newjila?lg%? ?f?%?abi}ﬁ e Nﬁ&'ﬁgﬁ] r%‘lélg'%@é@ YRfetd &k 110956 ﬁg{fﬁgﬁd{gﬁgs Riewtons).

e |1'nserti on _Inj ection Spring .
ar Althoughele Sinclidntlaaheratstistics hed eashtffactvenegsrdf e ihisridan spring

referaply will  not C ( i _
meoRiait ek ikt sl S ind: BOBP AR dehanism onto the syringe
plung&\tat ateatéariwakbdr @smakf etfect Hhe forewavegasard frotmothe impact can

m ni.ster the.iherapeutic .agent.. .Thes ari abl es

wovqt AP RIS hesrh b SE BTG AFETL A derpres e gy BREGY e Tn
partiSMﬁl';, @ﬁﬁc(lariﬁ ﬁﬁﬁﬁdgw@@ld Bebs Bay0askat ishiitvahsity ®aagdnt to leak befclxre it is

orifice(s and tissue densjty. For paraneters typica
completes adriinbsteh diis BRIABe Craehied? FRIRY BB AR PR Epof the dilve
mechE5SS S&hYut bere@HFItRY BtRNatk BEadehinpRsr.i ¢ agent is 0.25

pounds (1.1 Newtons). .Preferably the injection spring

f offbere s sseeralrasing todeePp1the FeraRiRsicrzy. of the drise megagisgy Ote such
meagK %sg@t}&llhc;nth% e];l%&?y LihBRMe ANBHAT1E béHbilCBe &Rhes BRhger 302 and drive

ectiveness of the injection spring mechani smnakes
mechanign &1 r Apreprinieesnatdy, absdbing matesialsdnclydedugare pet limited to

elas@%&:ﬁ g% ?g%ot%e td&gﬁ%é‘i%ﬁ{rgtﬂ% a‘ﬁh URIE.ceiBBarfd. ERL Sfnéd suiBleSheans to

orce wave generated fromthe
absdrirjedinpads gasduel dantpening ko sléwe thegatetof ictdnive mepleanésyr. i Sugh an

T

C 'nee
thro6igH 4 émaibblsédighld evrduy eninovefolveal Befwoatdy the gasis air and the bleed hole
BT B ST S s o BB A e
agerdftlir6GdH he ididitioh &R, rakEhaf casyg Ertgas Hjreedningrvill Dhbr «fear the rate of

several neans t.0 da he j npact. .ener. of the drive
the GRS AR SerORP Rl G £igV RO SaPRERE gipoiced from

admBRSNAY) 1RE apedk Birduzh tHelifjebRiniRedle hie bé ik ilingendfatidgeifecBRZagent

and drive mechanism 116. Appropriate energy absorbing
admigi¢te4tio”] s i ncl ude but are not linited to el astoners

such as silicone and pol yuret hane and cl osed- cel

foams. Another suitable neans to absorb the inpact is
Autgmatic/Pashige §HelpRiaveniior o sl ow the rate of the drive

ne%me%mle@%@le%{}odes and injection needle present a hazard for needle sticks and

transfer of blood borne pathogens. Therefore it is desirable that the apparatus includes integral

stick protection. Moreover it is desirable that the stick protection is both automatic and passive.
Automatic stick protection will eliminate possible injury when manually deploying the stick

protection and it also eliminates the possible failure mode of not deploying the stick protection.
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apparatus requires that at |east a portion of the
i njection drive nechani sm di splace a gas or fluid
wao boosiogiisia smal | bl eed hole in order to nove fPRCERZNNS/007936
Preferably the gas is air and the bleed hole is tuned
so that the danpening or isldess than the danpening
duced from adm nisteri agent t h th .
Prefqrarh%@ BPPTREHHRERN e Stick P§?}%‘W°§ “tcgr@ss 2 peans 3%10513%8@??5 to prevent

possﬂ’i’le |sbmeteYiréth fi@féﬁtu{ghﬁe gtk @roddctibienddrit v d@ﬁ@‘]@m smunti |

It contacts the syringe at which point the danpening

- prowurelsey mﬁqumﬁ% %Flif%@al fHamy @emkm& Ffeﬁlfgqﬁotﬁﬁ@n is presented.
Howbvir gﬁé ékg NGOl £t Wil dppRiateiRat bindl EhGihagt Bht @hfekbid e same

agent mnistration. Automatic/Passive Stick
objed@ivey Eht spenifipegbodimsat eesin desprabed| udikizesaauick aliieldi2Af Evesrdro the

I [

cartr 38 B R ARy BlRRBLc Ao ABRTHRATh o6 iy B PO e
patieth & carhpressipespeing352 within descaitndgsge absitinied kropimal ée the shick shield

bems%qttﬁogttécoshﬁq %ndq SLEE 4 Soéh? \}}eﬁ"f’zi{utp&eth éle&%;otdg 2113‘5 S b@e@ d s%auy

dunrigl dldctr@cﬂd/ﬁﬂeﬂ&hﬁseﬁﬁﬁﬁ:hé)&pﬁng iy qorrgoras&teln Wisemirhe blyctd:elpd/n:epdhgtre
on.and, it also e

stlck ro
remayBCaT A TR e egatctoy e i B iy SR A b Gk shield distaly
over QI Qb MBReERS. alt the shiBlﬁﬁs aﬁﬁlealyleQi&ndid'alQ)vﬁi the Klectrodes and
rotection includes a for | ocki Iac
needlsycapaverprbiabs oA B s FRB Y %‘?@é?‘?“ﬁg‘gtgﬁ% vef frge Collar 210
thera%{/ W R RNSHNE 6 the ekiasied ?sslﬁwd One preferred

nbodi nent of an integral automatic|ocking stick
protectlon is presented. However one skilled in the

&ngyg I | appreciate that other enbodi nents that can

eve the sane objective. The specific enbodi ment
heVeirnmdp steipsdel raysd th single aseearigRes 19 ey sEr inanpdt & off label

agentt F%%L[}»%ggﬁlg %’rﬁﬁg? mtag 'tﬁe%gﬁé) a(h@lekﬂca %ﬁﬁg FedhEht. t’Ethemstance

nee ey ar renove romthe
coatingt et clediradetiae sBY bn uglpreil hyyas2®? bigicompatibilite masmpt willpand

t d b
g S Py 5, OB DRGSRy o
a rei8b@advicetanitibe aghusdc iSis thesfab Hesirdbieitngrclude features in the apparatus

" electrode/needle insertion the spring is conpressed.
that Qi {$ECel ect r odes/ needl e are removed post treat ment

f r oRe ifpRrapaticedsi desblmﬁhdﬁﬁmud&g theset femd®s &radpxexdme rEﬁilSe t’He stick

stick shield dist over the ctraodes .and n
shiclAsD kS &1 ronae oG ET g B e Gy e Tom being

inseRbEfld 196 BRicAN ATHREGHAL i€ ?éifnlah@l‘ﬂ? hegtht@Sthe ariridge $hérCH is inserted,
shield snap into correspq

so t}p_alsgn{lg?eqagw lqe@l@‘@plﬁg te Heéoagﬂq \Iglﬂﬁthg rﬁgqoq\{rgﬁlé\il{l]% ﬁggoe?ectroge insertion

the ma%é R/ cofbPHnfiglfaGorHs Eksd WHY 13 huB MRErtddinfolHS lfaP €n this
single use cartrrdge to save costs or to apply an off

configtsasionglpeenrtridgewa] vy prime thednsertion gad fisFiigh FRIDE Taghemisms. Also in
this %&(f?g&xyatlgﬁ %eega%ﬁgeclﬁerﬁfﬁcﬁthﬁ cohia@t FRAL apgTRhtol Wil AN EEmmunicate

with the cartridge so the control system will not recognize the cartridge and will prevent.
treatment.
Those skilled in the art will recognize that there are other suitable means for preventing

reuse. One such method is to incorporate a fuse into the cartridge and apply a signal from the
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coatings on the electrodes that may be utilized to
assure bioconpatibility may not withstand nultiple
W@ e®s/0831t he treat ment may produce a toxic reseCT/UBIV05/007936
the patient. Additionally, sterility of a reused
devi ce cannot be assured. 1t20s therefore desirable to
i nclude features in the apparatus that prevent reuse.

pulsprgsneraign thak hlaws the diiss afibe end pfdbe trergmentec Anpthersach maangristo identify

each E'a'ﬂndgé SNIBAuni R $6rial AL that ks 844 §) e tg@g‘xgm? C?I }ﬁ%sggleréerator

ext ended position preventing the €l ec es an
would sfafeibe segial npseherseandinat appbyesajeantsehougeratridyes wigse sesial numbers
havP SR G0 I to the cartridge when it is
aVi nser?ed,dré%@%lﬁg?égg&rji nge cannot be detached to rel oad
it with the agent. Finally, after electrode insertion
t.ri dge hub/collar configuration is fixed with
Miﬁt—uggc—n#%h%serted into the collar. In this
conf bular @tbieovelltshitedfar tonndereialvpplicanon, the maRufhdiing costs of a single-
insertion d i.njection. spri .mechani sns. Also in _.
use piiElet SREET s Pl PSS Hp AREGER PR eomy s EMDAD Multipl
electrodit @edyohfigdriigona pidlyibe aéqfrediiol deliRta r&PRIBE QbR bRsMbLA for a given
thg) cartridge d;g, t he ctont r.ol s%/st emw || not recognize
ageRth 1E R eediipe PP Ele e SeTilswRvdie ing THERle array
conﬁﬁt@rﬁtﬁcﬁh@ id 16 utilgs Ahdy ¥thd saﬁﬁ%@ﬂlﬁbl?eﬁtstiﬂﬁfe rﬁt'ﬂﬁﬁl@ cRkfuQt her
sui tabl e _means for preventing reuse. One such nethod

configurgigpns.n £bis gBRraRcl wlliredyee postsneliding hvteof ligiecdtedoddisglcysts,
inve?%o?jt/ OO, gl ddnePitsieind ﬁﬁ'rﬁﬂiﬂ%?]&stst. hat bl ows the fuse

he end of the treatnment. Another such neans is to
i démthefspecaficemlpasiment diystraipd in Figwie b (fbeclsetrddalarmyindydiguration is

moc%limﬁﬁiltbc}j cshaﬁée tth%éecgrgg‘t}'}grﬁ%hfaﬁgéeégémog %6@{" lAa 66??;@’? Irieaelltr 81re distal end of

st or s and ‘no
the ¢ledrodaehrnges the olghve pasition dfijespanbiosmgsed bithe rlentbetes within the

e S ERGIER 0 0 B BB SR b

accaphawitiphadlenttode gergneatiistand derediors cagheautiiged mrthiltipig @lectrode array

hould b | gw.as possible. In additiop,. when

conQeliitinn o R ARG FEPASe SR G AF PaSP esiePrehgaen (gargher and
utilin@she bend iadhd ¢ledrode toRbirvglcauicange AHodel0RBFeR RS G tRed |

foreﬂ? iven agent. One rret%gd of reducing . .
COmBARGRSa T IPREPAER Sirtherinfyces BPOtAYER AFthi Firpinaiogmagy costly joining
tech@o0éd GUk ad AddBSive Pirts) soilbbdt baRlinR Mée@noldisy SAMBtrasonic welding.

conponents in the nultiple cartridge configurations.

Thi s approach wi |l reduce costs including but  not

|1 it 96k nksOant QRteh M OHHofs cileB VMRisAbYcifOSbR are%?éfb#rti%orporated by

control costs and ﬁandl ing costs. In the speciffc
refenerodsi ifleY bad bagaspesifically pnddndjuideally, indinatedtocistinoufporated by
refehkay configuration is nodified by changing the

geonetry of only the el ectrodes 260. A bend 262 near

t hélhpeghdahe fomelopfg invention has been described in some detail by way of illustration

and Example for purposes of clarity and understanding, it will be apparent to those of ordinary
skill in the art in light of the disclosure that certain changes and modifications may be made

thereto without departing from the spirit or scope of the appended claims.
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the el ectrode changes the relative position of the
penetrating end of the electrodes within the cartridge
w@r@snesst changes the array configuration. ThePCT/US2005/007936
cartridge conponents are designed to accept multiple
el ectrode geonetries and thélefore can be utilized in
mul tiple el ectrode array ﬁg@é&gurations. Addi tional ly
the cartridge components e—been designed to snap

together and utilize the bend in the electrode to
segurely capture_the e|.ectrodes between the cartridge
coﬁrponeépélp?&rﬁv%foagﬁrds w0 pan Retriqab fefd edahalpfiiates then
intra&eisd1 8 &Mvﬁk lofh RidfapORicTARER 16 @ Pleli¥tednAhdd HQ Wi GAE GHES of a patient
such as adhesive joints, solvent bonding, Insert
COmpEfPEng and ultrasonic welding. All patents and patent
appj i cah hRRitPoftRActtding BleSuciRES e o NSNS
angrporgtedhg I?e?erg%cg as i%ﬁ{ﬁ%@hﬁ@ﬁ&%&%ﬁﬂ%d%ﬁﬁml
relatignships gach Elegtresds dvithrroirogsdeetionsl arqadionibating to thyetotal cross sectional

aﬁmhggg%gg&&kﬁd by reference. Although the foregoing
invention R

as been described in sone detail by way of
i | bust r sttucbmal awrednEinaorpbretifigam ipanipais asurcd ofdnarglytoperaticbly

I i n | L) e arent..to those of o
con$BTATH AT SRy driilidos 5 FRRTRE Rtk RotBS drd bynoin wid somee
of eiengyt is cefficEnntodinpart)e forenef anteditf10C@HIDES pdtRYuREindR (B 7kg/square

I her et i t hout departi fromthe spirijt or scope of
min LS4 ot LB SSBPLLL D OIS SR, ST sEoPe Ol
saidefecaodesj &t ri cal field which facilitates the

intracel |l ul ar delivery ?f a tperapeutiq_agent‘to a _

pr 8tet ePRATIISOF SEPFRIRG A0lriiqabiicld adich famlitatep thejintrcellular delivery
of a GREYeIS] 4p8nt, Fhich nidtaid Bobériely RRR&LI®RD sNE eRLESIE W8St in their

arranged in a predeterm ned spatial relationship, each
deplayedtdidde with a cross sectional area contributing to

the total cross sectional area of all el ectrodes; b)

structural neans incorporating an inani mate source of

enér gy Opeprardtycioythe drtreetivdat delivesnpth therapaitic tagertto a
prodBRfE AR RS el SRLANAGa 38 ol RGLr 0des, and wher el n

said source of energy is sufficient'to inpart a force

of ajat | @pltaliy0gPepaiatius elperodsgarsanged mnclpréd@tctiines qpmaine

s LGNS S L G A ppe——

ation o ep

areaef elt tlecidelss; and c) neans for generating an electrica
figld Si%FlrfaciIi.tates %he Lntnaqgllular del i very  of
a Pher apBtral MegRTPCOTHRRLIE IRRmAtE Scs ofisngigy gperatively

conmeoted acdatdiplinligaifdleetrets fadeploging ki@ slectidies,RAH kvherein said source
of ergeg& igé&tgics %xta%tg ?IPH%F %%ﬁac?fg?{gg% R?O({ }%)ruggsh;?er Isc?&a;eai%gll l(Ol.J’J'kagysquare
millimeter) of total cross sectional area of all electrodes at the initiation of the deployment of
said electrodes;

c) structural means configured to accept a fluid reservoir for containing a therapeutic
agent said reservoir operatively connected to at least one injection orifice;

d) actuation means configured to transmit said therapeutic agent through said orifice

to the predetermined site within the tissue of the patient; and
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predetermned site within the tissue of a patient

conprising: a) a plurality of penetrating el ectrodes
wa@eeodfgmdl i n a predeterm ned spatial rel ati onshPCpUSmagtnT3e

el ectrode with a cross sectional area contributing to

the total cross sectional ar®a of all el ectrodes; b)

struyct ural ans incorporat.i i.nani pat e source_o '

o) oy PSR B iGe AR Ser bt fsROub a Bt by mbhcel Sar deivery
of seildeldriRdgs adeat, wheihln@ahdig opérhtived} QMhEACRS said BRAMIRE 81 1Bast in their
d Egug source of energy is sufficient to inpart a force
eP¥edttaieast 1000 pounds per square inch (0. 7kg/ square

mllinmeter) of total cross sectional area of al

el ectrodes at the initiation of the depl oynent of said

el et r odés aprayatex asdeqiigd & claierd sor dorifergn thegonree eftanergy tadeploy
the blkéthdles RSB IMQidhe EngCONt @i Ning a therapeutic agent

said reservolr operatively connected to at | east one

injection orifice; d) actuation nmeans configured to

trgnsm ' EC t_through.said orifice

tothe proguph kI hEoilRE o B 13 ThRer A ons® to deptoy
the glattraslas 15 ahtedg)onereempredsed gagener at i ng an el ectri cal

field which facilitates the intracellular delivery of

sai d therapeutic agent, which nmeans is operatively

corsnect &tle tgpasisthsetoited indsims dtor Redktein thelsb@td of energy to deploy
h qeg% ed étate.ts. The apparatus as recited in clains
¢ 6195 e PEM ™' source of energy to deploy the

el ectrodes is at |east one spring. 4. The apparatus as

recited_jn claims 1 or 2 wherein _the source of_ energy

t o %depl d¥e PPRSTAISESIFHa ! Glamgl or & yeiereimthe cloaiodes semprise a
sub&Emb1D thal B RPRA ALY FoRThd Rutde@F chdige! @i ms 1 or 2

wherel n the source of energy t0'dep%oy the el ectrodes

is alinear notor. 6. The apparatus as recited in

cl ai m Fp0byRr el Shdied Hﬁlﬁh@&ﬁ%@iﬁ%h&%f%&i?&d%ﬁﬁce gomprise a

subassenbl y that can be separate romthe source o

ime@ﬁémbyamgq The apparatus as recited in claim2 wherein

the reservoir and orifice conprise a needle and
syringe. 8. The apparatus as recited in claim?7
whér ei n Thtepmyatisrag eeciited prabarmdewhqueie tHei sytingk inptolvrideth ere-filled with

LG agent. 9. The apparatus as recited in
the g@%%%ﬂg%%ﬁ&

erein the reservoir conprises a glass vial

9. The apparatus as recited in claim 2 wherein the reservoir comprises a glass vial.

10.  The apparatus as recited in claim 2 wherein the reservoir and orifice comprise a

subassembly that can be separated from the source of energy.

11. The apparatus as recited in claim 2 wherein the electrodes, reservoir, and orifice

are housed within a single subassembly that can be separated from the source of energy.

12. The apparatus of claim 11 wherein the reservoir is provided pre-filled with the

therapeutic agent.
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10. The apparatus as recited in claim2 wherein the

reservoir and orifice conprise a subassenbly that can
wheoosegsint ed fromthe source of energy. 11. TPET/US2005/007936

apparatus as recited in claim2 wherein the

el ectrodes, reservoir, and @Bifice are housed within a

singl e subassenbly that can be separated fromthe

source of energy. 12. The apparatus of claim 11

whes ei NTR W ph @RS hY Rkited if cRIMY] BeTwRERM thd £166k0kd doniphiSe a
t herapeuti c agent.13. . The apparatus as recited in

condggtyerfaetal copted Witharcendpctive e@F‘é‘l"(hP’@tféHY slablp cPgRod.
conductive netal coated with a conducti ve,
el ectrochem cally stabl e conpound. 14. The.apparatus
asl4-eci Techpprrats as resiterl inelammssher 2ivhersiai sdidsondigtive, ve,
elect%cﬁgﬁl{cggﬂ & S %Hlffo@ﬁ ?S{Js%efeg%? Gﬂ%ﬁxﬁl{ﬂ? g%ogg ?‘gljbsfsgglg g{; frtrlltéa%mﬁ Hx?nde,
platlmhra,tplatumm mx;humlbdyls,orylé jridawmd okideli um oxi de. 15. The
apparatus as recited in clainms 1 or 2 wherein the
nmeans for generating an electrical field is configured
t 015.nduTle: sppaatueas recitad inflagthdl of 2 fvheminathgmeatisfart geharatid); an

ctootgfu AL B S ige e e S el B o Brom bty o s ¢

approfimdteNBIEV Rl ebvdvRanBadt Oo 8RIART dédildgesan el ectri cal
field is configured to deliver said field for a
duration of from approximately 1 m crosecond to

appg.oxi R piradidQs fé'citéd 18 QRARAS oA Vhédkindhd ﬁl@&ﬁé%én%tmg an
from%fprom mat el y 1 Hertz to approximately 1

electigg] et s £opfeused qOéials\ter faid fighel far drrationof figmeapproximatgly 1

mlcr@&‘e@ﬁ@fo pomdtdl§ 100 hiIRGE e Ad atdekdqV8EY Rrofh ap rox1mately 0.1
t herapeu |c agent to a predetermned site wth R

Herte tosanpeoxamatalyplampashertziomplepsitwig of @jd ¢leaiiodes: eser voi r f or
contai ning a therapeutic agent, said reservoir
operatively connected to at |east one injection
orit.i cedn Iappaa@tusu&t the mmdh@rdoh‘fdrxgqfaeﬂienapewip apsiid a

sai d. t tlc thr orifice to the
pmdetemalél?g?lﬁn hed ng}ettlg Wi t pam{%ﬁ%?ss%e of the patient;
c) ap pl fhidlréseyvotrfforpentatniregta therapdutic bg@xﬂ,e;mdaesre&mgenbenanveiy
redet erm ped .spati a relatlonshlp, d) structural
Conr??ﬁtﬁgg tﬁ%agp B’I%%H’é’o '&Fat i ve connections for said
peBet r addtingio In&aﬁsrda)dﬁgurecs@ltﬁnidm bald frRfpemid dgentadugitdaill orifice

i njection r|f erein _said . structural neans is
to th@é’FﬁdFE’HP ‘ﬁ’lﬂFlﬁw&F%ﬁd’fl} SP3HEYf said plurality of

el egtrogl ﬁﬁlraﬂﬁ}doﬁﬁh@&dtlﬂg gletttddBs Akdnbd R Apredbidiminee spatial
relationship;
d) structural means incorporating operative connections for said penetrating

electrodes, said fluid reservoir, and said injection orifice wherein said structural means is

configured to allow disposition of said plurality of electrodes and said injection orifice within the

tissue of a patient according to a predetermined spatial relationship;
e) + an inanimate source of energy operatively connected to said actuation means
wherein said source of energy is configured to apply a force of at least 0.25 pounds (1.1

Newtons) through said fluid reservoir to said therapeutic agent; and
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ti ssue of a patient according to a predeterm ned

spatial relationship; e) an inani mate source of energy
wep@sasivel y connected to said actuati on nmeansP@ihe€smo5007936

said source of energy is configured to apply a force

of at least 0.25 pounds (1.24Newtons) through said

flyid reservoir to,. said,t ent

fob gerfBas fRfgensatiiedorle ﬁfﬂaif)ﬁ?fgwb #ilfiaips e |1?t%aa%5§@af delivery
of sald"‘tﬁeﬂaﬁ@urt@ @Bt UL EN Mdds Vsippratilel§ dbithet 8@ fdaRIEldctrodd@b east in their

whi ch neans is operatively connected to said
deplgied stateodes at | east in their deployed state. 18. The

apparatus as recited in claim17 wherein the source of

energy to transfer the therapeutic ent fromthe

r eb%r vollre aphatotug hs tehidedon ickaing &7 hergin n%@ serceorfenespy fonfgansfer the

T t in the

thergpdc e HRRT BB Bl Aoty BB Cnd OG0

fron1the reserv0|r through the orifice is at |east one

ig{% : r }e ap ﬁratug ijrregl-é_ hdglfl %glﬁg ?9%%6%}8 ! eré %S éeeroq‘teﬁerg§ koatransfer the
therdpbticaqgenit fk@n dgaedervoirdhtotigtethe esﬁcrems it leddh oouigimpréssed gas.

orifice is a'linear notor. 21. The apparatus as

recited in claim17 wherein the reservoir and orifice

COPRI i SEheappiiaiud @ rediiell inypanl @7 Mherefiethel k@urced.endid@ to transfer the

apparatus_as recited jn cl 1 wherein the syringe
therapgutisy, aggigEm HPereﬂfer‘fopréEm i ‘iﬁe PHEce I & 1RPAI MY agent . 23,

The apparatus as recited in claim17 wherein the

reservoir is a glass vial. 24. The apparatus as

r eel-t edTheppepaiugag roiigien sl aﬁntlﬁ@’h@egbtg? BB Ok BApPIifics cgmprise a

syrinped A8 BEIHak it Redaican be separated from the inani mate

source of energy. 25. The apparatus as recited in

claim 17 wherein the reservoir and orifice conprise a

subsss .

Sotfce ot Hpkis o SRR SRR D8 b RSl |0 frofilld
withdhaiherapgutichegesi n t he el ectrodes, reservoir, and

orifice are housed within a single subassenbly t hat

can be separated fromthe inani nate source of

enes.qgy. Bie apphmtapp arcitdin csmrldcitemih tha raskvbimnidy glass vial.

wherein the el ectrodes conprise a conductive netal

coated with a conductive, electrochemcally stable

coppouNThe dparafiBes apped atclismads wherdin th elentredeacompiise a

erein said conduc el ectrochemcal |y stable

SubRE L £35 b SoRAEIS R e S FOGET PR  om ¢ he

group consisting of: tltanlun1n|tr|de pl ati num

platinumiridiumalloys, and in Xi de
25 The apparatus as recited in claim 17 w eremt e reservoir and orifice comprise a

subassembly that can be separated from the inanimate source of energy.

26.  The apparatus as recited in claim 17 wherein the electrodes, reservoir, and orifice
are housed within a single subassembly that can be separated from the inanimate source of

energy.
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29. The apparatus as recited in claim17 wherein the
nmeans for generating an electrical field is configured
w0 o005/08T3¢e an el ectrical field of from approxi PEL/E5300507936

to approximately 300 V/cm between at | east- two of said
el ectrodes. 30. The apparatiéd& as recited in claim17
wher ei n.t he neans for .gene ' n.electrical fi.eld .
i s“‘conf llflﬁpg?fa?lf)asdrgfﬁte\ggp ng{gr?y ?ig%r?lat eoer%ctzglro CrSPIPERE gonductive

metall EQRAPIHK © ¥ératBley eldctivchdnisalyatdbld engppiidxi mat el y 100
mlliseconds and at a frequency of from approxi mtely
0.1 Hertz to approximately 1 negahertz to at |east two

of ygai dripl a%ﬁifﬁﬁg @$recited in claim 17 wherein said conductive, electrochemically
stable compound is at least one material selected from the group consisting of: titanium nitride,

platinum, platinum iridium alloys, and iridium oxide.

29.  The apparatus as recited in claim 17 wherein the means for generating an
electrical field is configured to induce an electrical field of from approximately 50 to

approximately 300 V/cm between at least two of said electrodes.

30.  The apparatus as recited in claim 17 wherein the means for generating an
electrical field is configured to deliver said field for a duration of from approximately 1
microsecond to approximately 100 milliseconds and at a frequency of from approximately 0.1

Hertz to approximately 1 megahertz to at least two of said electrodes.



