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1 Description Droved Apparatus for Electrically

Medi at ed Delivery of Therapeutic Agents S Technica

Field The present invention is directed to an

apparatus for delivery of prophylactic and

therapeutic agents to patients, and nore particul arly,

to an apparatus utilizing electrical fields to

deliver such agents intracellularly in a safe,
reproduci bl e, efficacious, andlcost ef fective manner.

10 Background of the Invention “Prophylactic and '

t herapeuti c agents have | onDedegiptiolel i vered to

patients using various conventional routes of

adm arstus ffpratedidgille Medisted Deliv mayfé}g ﬁcA ents
parenteral, and the like. ‘Once adninistere
p'S'thémllﬁyldt he sel ected route, the delivery of the

agent l.erest nd benefi ci al

ot or s plsadi b B et BBl g sdereeh Gppto nd

i therapentierasnis td patiohty,sind sotgnitvakrlf,ac ﬁﬁ)ﬁlﬁ)arabiétutlﬂﬁi{g BBMBeal fields to

- gﬁﬁ{?erfs&’&'é%{aﬁt@ﬁﬁgcemﬁad R‘Lratslgoh ucl";](nbj %ﬁag[g?sgg (g)gte er}‘}egtwe manner

Iver (O]

.. adjuvants, buffers and excipients, and the |like. Mre
10 .

%@Eﬁ%hﬂdoftﬂglxg\%ﬁhb&at' on of electrical fields has

been shown to ance the novenent and uptake' of
nacr ofePlsdastie gng sheqpeptin geens shgwelongﬂlpq@h delbvetedito pdtiontd @ing various
-eb8ehfidneRbuibd & ﬂ&nh&rah&% ﬁ&ﬁﬂ%s fo {3t Ly hltétzoag%rg)&f p@regﬁ@htand the like.

dm nj stration of C Or
26 Mais aied 10 e patienbbyshe o aouts, e delissyiof thadgent totmussue of

- B al Ot IR ndiRSd YRES G ion TRE Blois SRl Yige ye egfgx{ e% i3 mcherent

E@ﬁ}elec ro oration and i ontophoresi

W?’é@l‘iﬂb ERFrabré anay avechspi fﬁeﬂl?t@ﬂm @r Canitmd; eelea‘tedacomponents of
iha kelplely mpaSant fuch Bs dakisy gdju\%{% d'lﬂ% gclple SH5, a&i fhe like.

pharmaceuticals, proteins, anti
aci d1oeateEndy. Hie applhicatienaf olepigict] dislds (hmsbe@ﬁ slgwatio enhance the

mefﬂﬁmwiﬁ%ptaHQBiﬁ%ﬂﬁr&ﬁkﬂec%i‘:L ViR Rbue. %LE)?H& ﬁo? sgle?l&]elvcéyvl fields in

dr ugs, and/ ?,4; t herapeutic genes in tu
i %Rf;& O repdanipdgiration of v prppliylagtic pictherppputihegeapeunhie: desirable
effieots Bh ZRttisQR, and@fjthta E&nﬂ%lﬁe\&%xﬁére@f ) é&ﬁ&ﬁl? t?%n%u%s 1&%5

uences encodi .therapeutic pr tEI ns.

FEPBLOR 250 LorophRer Bre bhre vifigdite amticaee the dféivemand/oaﬁptake ofa

‘ Wanelfy dSageﬁtstizh G8uE $12h afdh@ indlaH: ?ﬂ?xﬁneagéntiﬁgg 399?%%1@% gﬁ‘%) les, and

liver rity o
8 neans® rPOt%‘I%F‘ﬁg "\‘/‘E?IJQB%“P@&% Lo tehiniares intledst the d@slivery of
chemd;ﬂiaapwﬁ@ﬂﬂilgs @hdloR B RipedtR A iPfundoksS ﬁié%ehéﬂr%@ﬂbﬁk%a&mes for
lm%g a and enetrating el ectrodé syste
50@&}(] JBf thetapey rlmaaélﬂlgiztg)[n, t@q@l@@gp{ afleic acid sequences encading
ﬂ&h@mﬂnqghyﬁsologlcal effects in spite of the prom se

assog Iec al Ly medi ated agent delivery
and evxces escn ed for the application of electrical fields in tissue for the

purpose of Cenhancing agent delivery. The vast majority of these have focused on a means for

~ efféctive application of the clectrical fields within a target region of tissue. A variety of surface

and penetrating electrode systems have been developed for generating the desired
electrophys:ologwal 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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potential clinical applications of these techniques,
progress has been hanpered by the | ack of an 2
effective neans to achieve the overall objective of
efficient and reliable agent delivery using these
techni ques. -Significant shortcom ngs of current
systens include a conplex application procedure,
unw el dy devi ce design, potential hazards for the user
and patient and the inability to provide a cost
effective means for admnistration. 5 Gven that safe,
eéffeetzw m@ps oot R thnbveRilibbjtotite of Eff'ﬁfbhl and rﬂﬁﬁl@%ﬁérﬁ Heﬁvgﬁl using
ar.e hij

t t t
DTS, T B HESRR T B L et

'sgtectedm, unsvield devxcmﬂéﬂi@ﬂli)ﬁéhhaﬂla@hdﬂhvﬂhmmm pARAURE the inability to

r operator associ at ed
v*par?‘lrlg egggnv meagﬁ’glfﬁdd" g'fety of the user and

‘the p ﬁn’ree thiat wefe, Ieﬁ’ecp:va,\uodsmgfand cast effRTivchatind Gor thd Wministration of

| cterist
ShiryhRLESs ot A GRinutc o35 imni L imptov shphicuiet wtoms s woll
ofareahied t $ich db\reyopnadﬁ shvdd islyda b netedsi foeninimiding bhaabosssdiated
T rovi des an .

ey e R A R e R RGP R gocommodating
Trrodisigrenses ip pﬁg&m chamtmvmsyxk(:lgmwcomm dutiag wilekyriagictlinical

f ef fecti ve manner. The
6@%@?%?‘?ﬁ%gﬁgﬁké&%?%ﬁmggﬂpgg%b’ve i nt ranuscul ar,
i ntradermal , and/or 5 subcut aneous adn1n|strat|on of
t herapeutic or prophylactic agents such as nucleic
aci ds, drugs, antibodies, and proteins. .In one
aspect, the present invention provides an apparatus
Tor the delivery of an electrical field which
facilitates the intracellular delivery of a
therapeutic agent to a predetermned site wthin the
tissue of a patient. In this aspect, the apparatus
will conprise a plurality of 10 penetrating el ectrodes
arranged.in a predeterm ned spatial relationship, each
electrode with a cross sectional area contributing to
the total cross sectional area of all el ectrodes, and
structural nmeans incorporating an. inani mate source
of energy operatively connected to the plurality of
el ectrodes for deploying the electrodes, wherein the
source of energy is sufficient to inpart a force of
at | east 1000 pounds per square inch-(0.7 kil ograns
per square mllineter) of total cross 15 sectiona
area of all electrodes at the initiation of the
depl oynment of the el ectrodes. The apparatus will also
conprise neans for generating an electrical field '
which facilitates the intracellular delivery of a
t herapeutic agent, which nmeans is operatively
connected to said ' ‘
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el ectrodes at least in their deployed state. Another
aspect of the invention provides the apparatus with
structural means configured 20 to accept a fluid
reservoir for containing a therapeutic agent, or with
the fluid reservoir itself, where the reservoir is
operatively connected to at | east one injection
orifice, and actuation nmeans configured to transmt
t he therapeutic agent through the orifice to the
predetermned site within the 1issue of the patient.
o REFlogsseEthe Igfentiofe i nvention include such apparat us

confl 0 U Ghrekht AGGHRIBA p sab)a [ apeutd
@éd resg voi r subaslggﬁ%sﬁﬁes i %? arStH&naE’lmg t“"g{fy Mediated

CLPERHN 488 at Delivery EMBAB) tode ﬁmmphshed meSafGNMStent, and cost

| neffecithednaner. ﬂﬁ@brgérégt iFRAen Jllt%/se Q%éc[]?élqigtgair%hs zfalf‘t m{rT:Pdtennal and/or

s%géan sSs 1,NCOo %&‘F in g
i NSert 8?1“38?“11”}? fog0f thergprtic prysprhy W"rﬁgeltwdnwe:blemmczds drugs,
t)q@éb@iﬁesamdbmtaﬂzg;e t hat has been inserted, and

prot ec ser tient, from acci dent al injury
assocj g 5}% vég ?th t HmsenE’g‘él% OTHRTOYIGS 28 APRaFass dar the dgfjvery of an electrical
Adigld wigelnfacilibise te @tméemlhedahmw ofd m&apd&ﬁé weler 18 H?)I’Edetenmned site

a ve the ctiqna
e ?g%ﬁ%?#gsssg@matpg ngp plic a ot t’ 9 apgm?‘ﬁ‘é'HCFg@P“?"rﬁFé’Ffﬂﬁt el

i Renetafingsiactresles grapged iTh predétoraniiadupatial xelaﬁﬁﬁhlp ea&ﬂﬁ&ﬂ%de  with a

- C %sﬁﬁctﬂﬁﬁl‘ a?éa%ﬂﬁgblﬁing é ﬁﬁll I‘, se#h%lpzﬂ élr esg Hgdes,aﬁqd structural-
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to reduce the 4 overa eng t

i SRR tiag EEngEmye %"urcﬂﬁ’ée@wl apymevely c{oﬁndct&& to the plurality of
eblﬁﬁioﬁ&ﬂﬁﬁdep&?ﬂg RGBS, bR tﬂ% sohﬂg «%}E@ REY aﬁclent fo impart a

a%eeftg asthe creation o
SIeEr 2t BEEREsIngly (P A kslomrngwee Scaletelmaimemn) of total cross
tseplgglal'areal-'dfran hl%étmd&ﬂft @HeVnitiftloR ok 46 sy 1@%@} &R0 e

arge

M&g 49 reduce the £| sk of accidenta
a g I nadvet t et PESEEEE ohptorratipgans] @E’tc?]é‘ifb%w}sdaﬁdhtates the
fintgcdligan deliveay offalthdripentid dEpitOVERMESs %Qﬁe&ﬁel%hﬁ&%@ td $hid
0 TPV T s T ) thﬁé}ledepforeddsér eservoir, such as the

0

utilization Weh as a gI ass, pol ycarbonate,
pol yetigthensepecesfthe inveation @evides maapparﬁﬁs Wil diﬂu&ﬁ;ﬁgmeﬁxs conﬁgured

OCS ag1u d l
s ofhsd KR SRS ARSI 2000t 0 £ T

pp
_ IW%?@(}X? TGEEVOHIF eneratigely sennedt@l tyet le@dohetmjémﬁh orifice, and actuation means

- IcORETpRMA e AR mE A hEapeME éégtﬁ% rtl?e gel g gﬁ [B-gcf ?r at u(f site within

25

- ﬁumhf mmmmeaearatesnam rhdafd fdﬂ%m%gt e%@ﬂ&lx?

gprereadlly adapt bletoavvl ran
cissusof theweticontyi t h wi del y di fferl ng body rmss i ndi ces
| nd| C@ﬂlbﬂ%p@tsr(ﬁnﬁ%veﬁu&lh&hlﬁIS&&%?@&&&JC g I’eec{}t a?fgyt replaceable

ﬁﬁbcutaneou'ﬁmﬁ i pose | ayers, e nee
eeng fluid pesersois srbpspmblise Plastrode submelr@hgmm@rnombmauon

%Pllfu:orporated in

adj ust.i n enetr a‘f Ion O

B o Y SO b oree, BentYie the guodel o type of cavridgo fht hns

been inserted, and p;otectmg the user and patient from accidental injury associated with the

- usage of the apparatus.

30

Additional aspects of the invention include such apparati;s configured to improve the

functionality and ergonomics of the Applicator (i.c. the user interface) in a number of ways. The.

.inanimate source of energy can be posxtloned alongside the fluid TEServoir, so as to reduce the



15 of different | ength and/or diameter el ectrodes and

orifice structures, e.g. different |length and gauge

of syringe needles. Brief Description of the Draw ngs

Figure 1 illustrates three. conponents (Applicator,

Cartridge and Syringe) of an 20 enbodi nent of the

i ntegrated apparatus of the present invention in an

expl oded view, Figure 2 illustrates the Cartridge of

t he enmbodi nent of Figure 1 assenpled with the

Applicator, Figure '3 is a cross sectional view of the

Ap p?\'e?ilt %}l@rﬂt"raﬂ’ﬁf’g@%%q Ipgevassasdfusof Theldeployment of the electrodes

enbadiaimbiist@fiontds détiRrabeiMclafe ' Lon. an loct

i njgction agﬁr‘éng nectr%ﬁi_srrg %Eig%g;ﬁse@%%hgﬂ?gmﬁdﬁm%l field, can be

cr oS P TERET YHAP SpelefriyptiquiEessp Jiurtben wfetointerlbes and shiclds can be

e nmbiocluded itd reifice Hiegisk of akcidbdidl diskidEreiaNS ' .

4 Nj a‘ﬁﬁﬁhﬁ% s ri ng nmechani sns nonggpri neﬁlgs;{‘}egéhéé%%&‘?gh gle elcc'tmflﬁs

IS a Ccross séctional view of the Cartridge of the

‘enbodi nEwdheoinpirguaments canibt tacluded in @y deSigh€of tRSATid RSkrvore, such as the

Detu@iit80n BaSG Rl Q1 .05 Lhe lavention The present ]

i nvention provides af i nteyr st PeREKeRrs ote yiabias Agoans of utilizing

El 8¢k e @alypghilited,itherapeutic Bgent apieulliie subgind REbW MY separate

(Ewlﬁl@neﬁ@tohﬁnﬁfﬁigm?gﬁ&%ﬂsei n a safe, consistent, and .
nner. The

cost " effective present invention allows

- 10ef f ect i Vot 2fiditionahimpeayrments Gan be indlsrlenb renaerdheippdiatus more readily

S U daigtaB18 @OM &R e P bSlatiafi, Qg Stie R RRRE id?ﬁﬁ%?l% S%dy mass indices

pr%@ %I__actl C agénts such_as 'nucl el ¢ acr ds, .
antFiioieadangs ahthe figkerss ef patignts seboatapesus pdigdselapers sethe need to adjust

i nthe Aeptior thE Pl ERRinedsiRRP &k Ahtis:. Do dEk PGS
el egt ri cal ﬂ.é -d whi ch faci%l i ttétsglghti‘e %ﬁ?ﬁ%@%‘ﬁ?ﬁ‘f"ﬁ%‘exm?l@

t f
- det TP P 8 naditrBpg e dentitolibrarretpgonofihadetrederambatifice, or the use

15 si efaliffamertt eingth tabdort dighsette eRétradedml loBhte sttlu&mTeQ ie%. @ﬁ@r@&tlength and

.20

25

the, atus é’H ISI conprise a plurality of 1

pehe rat'néggfeg?rodes arranged in a predetermn ned
spatial relationship, each electrode-with a cross
sectional area contributing to the total cross

s dtiqf Mesaripdion af Bve Dahivingd ect r odes, and struct ural
means incorporating an i nani mate source of energy

oper at Fig@leyl iIQRRRELAL chiipdndfts in\%;kii@alt&r}d ge ﬂd?@éﬁ%ﬁ §Sn

far . depl gyi.ng.the el ectrodes erein the sou

e %‘e“r"&@gﬁe‘g of H%ﬁ‘?‘éﬁ‘@ﬁ{ appeFaefpifhe present ipantien ipkn atpldded view;
1000 pounds per square inch (0.7 kilograms per square
m || i négee P ilbistrates the Cotrigs ofithe esinidinmmobf Fageal Skeribd with the
elagplidaRges at the.initiation of the deployment of the

el ectrodes. The apparatus will also conprise means

for gener a Lng an electrical field which facilitates ,
t he 1gure 5 1s @ oross sectional view of the Applicator/Cartridge/Syringe assenibly of the

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

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

- the insértion 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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intracellular delivery of a therapeutic agent, which
nmeans i s operatively connected to said electrodes at

| east in their deployed state. Another aspect of the

i nvention provides the apparatus with structural neans
configured 20 to accept a fluid reservoir for
containing a therapeutic agent, or with the fluid
reservoir itself, where the reservoir is operatively
connected to at Ieast one |n1e%t|on orifice, and
actuation neans configured to“transmt the

t Hatailed Mesaripsige of thiMiveutén t he orifice to the

det [ f th
O bor SR i fontbebible ap bkl 36 sl BNy Modiatea
c dheepputie dtnt DahtmptEM'E’dD)etc btadmlcenpiﬁﬁedtdn e &g eotisiseny @&hiost
fleMvEﬁéb Yoi‘l{e Lllaﬁgws egtﬁ}ﬁ %ramfjscuag\f intradermal, and/or

subasse I es, a CO I nation
i ﬁ%‘?ca'awu%#d@lmwﬂe@lef therapetid Gippphyliatig agdnts saditas ltmtﬂ@dac:ds drugs,

wag{b@aqbgsgﬁilgf,rg&%porat ed in the applicator upon
i nsertjon the cartridge, identifying the nodel
type Of BXFPeodBRPrEsBLinyraton nEwEdss pminpreies for %dehvery ofan clectrical

p riel amtdhrfautmes tﬁ§ m&a@nﬂamtlv&ﬁ&faftﬁ&memagﬁ% Q%re&er&ir}dfn)éd site
ci.ated w.th snage of’ the apparatus,

ishatue 9L p aeqegt Jp R SPech dhe FPRAgHIS Wil cpreriss a glycality of
apqnaimhg sleeta;rdés b e th 9 predirDitRd bgaGal rélbiimkHi) Ran! ele)étr&fé%ﬂl a

: e%g%@%%i‘ §al al lopa] area ]ptt.)r\%e‘g)@gg Lﬁ%geato‘z.Lgﬁﬁ ﬁﬁ@gnﬁie - llﬁlper;%?p:g; ggde structural

caeenp mcppmhmgmaﬂanahﬁagmtod of érey fo?&ihtﬁzefy&&ﬁfeh’t@d[ to, ﬂzeﬁ;ﬂurﬁl&y of
-t { t

ﬁ%ﬁ% (f&tdtseﬁe lﬁ% thg¥ﬁ{:tﬁldes Hwﬁgxg;l%lghe] stomrﬁ% % ag@? {s%gﬁ'iglent fo lmpart a
eﬂog:@ of ¥drast 1086 gouadspan saparcandhd 7 @ﬂogrm ehguap etillimeter) of total cross

agaal 285 o\ﬁ@ﬁ lﬂe&ﬁad&!’a@ i gitioﬁ Bﬂﬂé d%ﬁbﬁ,q%ht o‘%h{e ofeBirades, The

field, can be 1nplenente

", PPt Willmlorreprisegadapy fpr gW@Mml@@cand fisldi m@sfa@unteme

y lﬂﬁdcblﬂﬂ?ﬁ dbRverPsHAGRerdfaftd 4 %Cﬁﬁ&ﬁlgﬁ %{Jéijamglysb%ﬂ?e(xtg@ to said -

i padvertent contact Wth the el ectrodes™5 an

f eﬁF o8 lpgst i Whé?dﬁ%rovenents can be i ncl uded in

t h e dﬁﬁdﬂﬁtﬁ a@lfeci dtehd ihedntlod [ﬁ‘&ﬁde\é Relappasrd widSstdubVeral means configured
such as a ? ass, polycarbonate,

a Vi al
0t A i e £ piainiasanciime e g ok MR oo tslf,
d'&rhy%m tiee rgserw}djmpbpelratizﬂd podnb&ic&p au’&asf:oﬁkgﬂéﬂuoﬁl BiidR, duld WétBation means

r%n&)B(%h}%d 6@1?%6?,1 V&‘ 59&?%@ g‘&oqr%ggﬁgﬁcngrgde%e%mned site within

iiepissne@fithatpstiantin' be i ncl uded to render the apparatus

nor e b d e r tients,
e. g. %%%h%ég o\?ﬁﬁ%@ 1!1 %Imc(f aPP] %Bgc&}ﬁ% 0 a?cﬁ]&t r%pé:g:eable |
thetpperdiciagent fui Omﬁuhakﬁemblﬁﬂsmlm<k sobasgatblien il a combination

tﬁiﬁ%ﬁg éﬁﬁﬁ%d&ﬂix@ﬁ?lg#e@%ﬁg for ]étg{nné Eh% agtg&?fﬁ& gxecaldkmm‘ incorporated in

%ewhcntm mmrh@n ebthe Fariidgrl identfping Sreamdeleor type of carmdge that has
been inserted, and protecting the 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



a depth gauge for adjusting the depth of the

penetration of the electrodes and orifice, or theuse

15 of different |ength and/or dianeter el ectrodes and
orifice structures, e.g. different length and gauge

of syringe needles. In general terns, the present

invention wll preferably provide an apparatus for the
delivery of a therapeutic agent and electrical fields

to a predetermned site w thin-ghe skin and/or -

skeletal nuscle of a patient in a manner that is

ef faverl! {eagth o€ e ophacitis] aad improvedigfeese obusep Thhddplagment 20the electrodes
opesghBhinRslioh BEmP HetafQitic a&@ aEWOH IR n‘glf of il electrical field, can be

apparat us conprises a sin use subasse

' c dmplemefed WﬂhﬂSiwlhﬂﬁﬁmﬁ’é gerg Fpathes soleh mterqubs azid ghjplds can be

US Gnchided SSSARP Iy risNbE05iadne:S difehhn®8 Sldifddvertdd! contact with the electrodes
contggnlng t he agent of interest, at |east one orifice

% KRR t he agent is deli vered to the pati ent,

and t V\DFlﬁﬂleﬁiﬁ{pﬁJv%&ﬁ.‘i dande ﬁlcmadaabhle dey‘;grmﬂié&mﬂi&&%m, such as the
el e |n t.he t| he hangd- hel

o SR il uat i Pl Rl E Barhh fipyaoms o uilizing
and diype.gripaphilized; tiseripeutiztageht 2l arﬁﬁmpplg,rmd hlow(idg) thel sphiditg :
th%m%%ﬁ%&s%ﬂgs1£%Jth§n%ﬁb t tissue site,.(2) position

Icere e target tissue site, (3) :
10t r ansf eYettam;tlfagblnmrdvprombt dae be wsﬂgdee!cw renddx tlguagpardtimemore readily

}wéab&ﬁﬁe "ﬁpgwidg u ﬂ ?? opahé Eklg’dﬂﬁpg%ﬁodﬂ} mass indices

ectrica ma suita
' g e wéwa'msra rpRgetof ﬁwéhl sas @ﬁweﬂts&lsmeiagwu@@uom layers, or the need to adjust

di gkidgsh baas px@@e@erfﬁﬁw&l ISCL N ﬂ@%ﬁ%ﬁ? @uﬂgﬁ[ﬁéreiﬁgﬂtg&n%cﬁxde for example,
adm nistered tq atients for actic purposes

 anEOGRIRERES T R8PS o G o TP e et orice, o e we

. 15P Ubiﬂﬁﬁ&éﬂt 1dnBth a8&ot diSndi@ ¥ eB¥ddePdind bRBCANHASERE, olgNHBDEH I hoth and
* such nt.s are, conS|dered to be substantlally

eqt'¥ %1 275°95% | | be referred to-herein as”
* t her apéuipénerahgand, Sie prsabie Sifveidioh @lil!/\pr&ﬁrablﬂat@aiead appératus for the

nmbodi t [
R4 BRSSP BE BE0L B iR st e
T efkelodiLipidslesf atpaent Dt aveauis:t ispliedive seubdarible) Mi safe for both the

. -20 d ecgjc&'% g :ilj_t{}]l %’%ﬁ’{éﬁl?ﬁ‘? kx%ocﬁ’?&%%?th%eépara %Msgsa%s%le use subassembly
© spegitddeg” @Mﬂd\‘b@iﬂ “awhfaltpr’l rikhe gingle e@b sybiagsenbly integrates a reservoir for
1 r@ﬂﬁﬁiﬂgﬁﬁ@&‘éﬁt dJr Mt&&?,l a't fodd: bl‘x.érbi‘lﬁ'céthrdu%l# Whkh alte ggen't ﬂ dehve::ed to the

Flgures The ggparatus consi sts a maln
( appetead 6«?9 orrp@e ghieirodescapabies p@pa@tlm@mbﬁelds 'mthm the tissue.

S uﬁl&@lﬁﬁﬁﬁgﬂ ébp(l@ﬁ&rtiﬁtbl%@g wittPfle siddi€ue 3hrtdded 951 thd tr%orates automated

COﬂ gured tQ include a.reservoir to contain

25 2 Jurshanistie (3 dAPiAY G Sloaepdg P i teet TP s 7) Deifion tho orifics elatve
r as ﬂ{emgét ttfﬁ&ula sitd) €3) Qﬁﬁdf&mﬁfhgg{i @om%ﬁﬁmt?guéhghc orifice and into the
ntal n e a IN_a Sta e envirannen an rev
gg'?Fﬁ%i*r‘FF?’r‘&ﬂt% fod @ﬂ Elay slepiuical sigagls fora a gyl @P‘gwmﬁvﬂm t07he clectrods,
c o nnechttioigh cammimﬁ@:sbhr m@m/ﬂ'\&/gedan bivatsagfdhlard diministered to
nIS ere 0o the st
BRI Peaply oEhT pEEosapl RO L A I P oot puposes, n

30 cdimneaieritbf e f@esent invention such agents are considered to be substantially equivalent and -

. will be refe:red-to herein as therapeutic agents, unless otherwise indicated.
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hol | ow i nj ection needl e 300. The cartridge encl oses
the el ectrode array and includes integral automatic
pmt ecti on agai nst unwanted contact with the el ectrodes
and/or the orifice/injection needle (i.e. "stick
protection"). 15 The applicator 100 incorporates a
spring mechanismfor automatic insertion of the

el ectrode array and the injection needle into the
target-tissue. The applicator so includes a

separate spring nmechani smfor automated controlled

t hAppaosustBndodigents | nj ect i on through t he incorporated

o cot 11 e PSRl Pl S PP le e oy fBeations

g exepieducitdm rasoitdsowsdpriniuecudd (16 dtlmtyr of ﬂgraphm:: hg@&tvm&m?lecuically
O ey A 2 Conduct i v cabl e

and corieaifi embodiment f@ ge intepededamit fiydransoyhricowst IV agipkcations is

UtiithditRd id 19 i1t4. aﬁﬁ a c%%tléﬁeﬁta maEl Iﬂf?tl (ﬁh@at@%’f’dﬂ and a separable

for _identi ng'thelnserte cartri
r

¢ el v, PesRemB R (GaTeien 200 Sie gie W@W@rmwud%a reservoix to
Prooxtifl @b dgeht tdiR APRIdGAL Rior 0aRIiveRy. e dsbQBir Il be desiened and
a ent/s %I r&%(faﬁvmth carfridge in previously discl osgn
PP mppadn the pRRnbin astable spUronpiFLt 4adpRT o8t GoRtemietion. The
t hGServbh Erc@ﬁetﬁely&oa?aﬁﬁﬂ e Eﬁiﬁbéﬁafb@glﬂwﬁieﬁ &E Héﬁnf is adflinitered into the"
€. ori e throu
drdor s BPcrl dsdemn A sty piBe = PRPGTFh L pgeopiegid

oﬂwlld’vemppmmuﬁé 300d The tosidg: dnplosn the(blbctnide attSy and includes integral

SRR o LA SO BT R

' tﬁ@ﬁd&dmr“#@bemtﬁlcmregratr ng the adnini stratr on means

15

wWth thg a&ﬁ{cgt{,f ﬂﬁgnc%?agﬁ ﬁgbﬁ%ﬁfcﬂ&oﬂopég%hg 1rE<Yrt10n of the

reduci ng apparatu uci ng ap
h&lefadmarraysad e dnjedtippresdle inte B tagastissan dlsapplisator dled istlydes a
b¥ep@iaie rspmgtme&ganrs%@fér SutSthdtbdcolRARE HRrP0Mic Q&%aﬁfec@crnf folgh the

Intgrgratron 8 also inproves the accuracy of

PRipdRage- s erplicaPringtpowHetH Reae to sl clepicd garpmunication

, dﬁith ¥ Sifityble Pilkd geﬁﬁataﬁ@e{rﬂﬂiﬁcaﬁitﬂ?@&fb&dﬁnﬁﬁ Hﬁﬁea@@%aﬁplﬁ:ﬁ@on sequénce.
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ré’gllﬁ?lgéla tﬁf?#'lgﬁl fe:(g%)lglglhca 13 ﬁC '?Ylg A tg]?(ﬁléﬁiéilc lé(}tll;]’g C&rg‘l.:‘eaa?l(si connector.

. ca mg@en@e on ﬁmpﬂmm {sagjized adinhtBteGRI tda@rbhe Fifally a Gt for

S3 ndn he_.r voi r and r|f|c
S BE et iR w PrbE P RS G R v v o R i
\mmhdddhaeﬂreapnlmatdge that the integration is pernanent
Per manent integration will prevent disassociation of
t he syrrnge and cartrrdge and reduce the possibility
Fra /g i arlsideeThe syringe can be an
Off tﬁ?pr@\ﬁﬁlsfy rﬁ%fo‘s vitc&‘aﬂf tﬁ1§1t14tt&9%qxgeam %pa&nﬁgst@&%&q%f the
prior to t aent m ni st I on proce
LBF‘T‘?He%ﬁ Jeemt cempraﬁmgar zpsemw;.agﬁ al 1¢ﬂ8§qne iorifjee thiohghwhignie agent is -

GBntdidi8Ehat O Bleh YbcRbdd0 Bn Lt BhMRE oF MIBERHS Y disclosed inventionitis

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

'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 etrors. Integration




10 agent and dosage conbi nations. Additionally

of f-the-shelf syringes are readily available and cost

ef fective. The syringe can alternatively be.pre-filled

wi th an agent and packaged with the cartridge.

Utilization of a pre-filled syringe reduces the

possibility for dosage errors. Additionally a

pre-filled syringe does not require a plunger

extending fromthe proximal endgof the syringe to
naqéﬁLly | oad the agent. Elimnation of the plunger _
ex PEIMPvaIthearriey of the prddiyrained Satig pelativhsidp tebveden tB@gent delivery
Ie&ﬁﬁaa&ﬂ&&ﬁﬂwaagah§%nnre ergonom c. Anot her

. enbodi t of integrating the reservoir and orifice

,Sfor a se ara&

with t he" et Fiverglsuiiabla eiboflimel poremtingtthe meweofagent administration
| -Niwahttheesigd dse baAGRgd ahb Satdapdidan 8h béﬂﬁ@@éﬁi ﬁgoﬁg& At}%ﬁ& and needle as
A.Sepa e, syﬁLn e.blthls preferable that the®

car T aGRT B wfiee: i s thatoner fhe syring hasrtieqq integrated with the

pr eatilpe thetibd inpratiot it Perinhein® FRikanenbititd MHioR wilBh B ehliSissociation of
[ ng{e%gﬂ GPH& "‘ﬁ{‘? o194 . I |crgtteed St Q.. g* ase%, pol ycar bonat e.

an 55y et yTene. eftyoe;thie passifiity B eeqlp stick dyurieg o ThosiyRinge canbe
-ag@heEtiershelf dyyloge thitisdemled tith the bgent prive @MBe 5doR alimlridh@tion procedure.

 SUBNIiZa RGeS 0B i S Wi di luent prior .
Co- MaBRFtan ot M St bl ofd cotRis BB dpivr amerous

. 10 y‘éﬁ.?ﬂ‘? af desqeangmbinationg A fliticiibueifithe shaf sytingee sre iradilerailable and

S equaf dHebtive N ERD Sk _ il for _such )
gD R oR vt el ool Rlmorset wit e

agent_ééc Prior to )
- ch¥fipdes Ytdzatienelarre-Hedweraeneduoesdbd rowsibibty fondonge efors.

I5-

t hedditagemﬁ aPBge belﬁéé_tdoegb@re%ﬁﬂetéagmn%exsbﬁgg&iﬁ% 1 f‘é |ﬂl§ proximal end of

bef ween t he CQ@ ers is a stopcock “valv _
menuAr P 18 PRREY loaf G pgsnt Spwination ofthppinaget extensign allowsifer a smaller
f isppasatns thatwkadéss wateylsl ahddimorc@porbicopened when -
adequat,e .e 1S i.,ed.to the diluent chamber.

_ e _bressu appl J . P
Such' a ot SERadien o Plefrhs respiad PHES Yy the esgfridge is to
i AReoTRokde thareservalgieto tik capdreldbdgraiRatiniRkg §heed for a separate

et e TRFRR bl SR RRRLHY o 8 ] pgovent eaction

- 20

- efiGdiansenmt. Suitbleaesterialy imhiidetbntars helliniey o, glae, @igarbonate and

neet@eydf0 for the adm nistration reservoir and

oritice, The cartridge 200. is configured to accept

the syltistigerablade fieje strwindgentnisadyahiivéd statetoiimprave sholf fife. Such
P agAltaly M BOF S P aiead pn%@ﬂo?xﬁxhﬁ%@t’icfg.e W Julgléhgﬁbe? {ﬂesstg%cr)ﬁo' gvg?fe the

is confiQ W

9 r‘{i%é' Furthernore the cartri
| sh’ﬁﬁ‘“ agepbandithedilupns ate storcd i {he sepgeste; chamesaan alsmigentilitzed for sitch

25
- avedve thitéchimallngealde Ahblh@tlwiﬂéblefh%fxa‘iiﬁoﬂ 1P Wlinl Hh Qr %Qt?eck valve that
a e

30

| 8gehfdS BHibra6l wkdkheht tHRQefatdibh bil@Eon thY du¥BrMES p%&lvgc{]grsb%kén to allow

re sever mechani sng that are suit

Ther.e . > .
| i ol e gt @1“8% Ore FYipble srrpTateny hetween the ghisghersdslestopcock

so . toinject t

d ' [ . . )
BhE SR LR PR inausrus s Aot b abinighientos b dulchambor

nsgsineii @nbé Bicapeatsdifaty the cartridge, .
A specific embodiment for integrating the means for agent administeation 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 spaﬁ-ail relationship with the electrode




apparatus. El ectro/ nechani cal nechani sns such as
sol enoids, linear notors and | ead screws are also
accept abl e. However the preferred approach for
transcut aneous el ectrode and injection 10 needl e
insertion is the spring-based nechanism El ectrode
i nsertion nechanisns require sufficient force to
rapidly penetrate the skin and inplant the el ectrodes
into the nuscle. Rapid insertigp can reduce tenting of
the skin at the insertion site and thereby reduce
dedrkayc Fimﬂmmére tieeatridgeisiconlpued with @apaabsB e gibriodkahe syringe in place
de&k 1m3n?¥m) |stort the el ectrode array and effect
trea 5P ol y an patlent safety. Needl e
dlstortlon may 15 effect co-localization of the agent
angd, l: fields. So it is desirable to insert
' Egggﬁg%h&h and needle rapidly to mnimze
5 d ef | eciThern aregvial meehanibgs ihatptrqﬁuéﬂémmommwtces of energy to insert
i n(ﬁ@él&dﬁ%ﬁesraﬂd Hﬁ&:ﬁon Redb EIPJugh e S8R W Linbo the HGeEd Eéa%i(ent gssue and

storaean di Scharge characteristics of s rng

" né’&%?ém%ﬁ?&fhaeemm% e pestller & comarsreed gagio i preermem s one such

Ofapﬁdrﬁﬁi TEIQ%II@&MOEI RéehirifrsREEIHs 88lehdMsOlineks xﬁ&b&% add 168 screws are
20 I nsertion_and |nJect|

rtion
nea@‘ﬂ&ﬁﬁeg 1ef g‘PW?‘f*"éW% pferRL ERrEaghioF Frenspy i aus egtaods and injection
101 eﬂeﬂle’ﬁsdi'lhkfnflk the €fiting-bhded @REhaiisinl on (throw) to i npl ant
_the eI .0 the target .tre depth._an d t
1y ot EPHEE FRatify bkttt iamt PR et Bunas Papif g skin and
nﬁmblautltmcabdbs ute the rrusdde. SRapiticindeition coarrdae I&mﬁt@of the skin at the

S _
p ac EM Klg g %%Eb%d}"%rbgh%fl%' iﬂ@ ‘1'1 %ﬁg%’%lg‘a%m%q Fode deflection may
! é{ﬂﬂﬁrtbe dectrote mhﬂdﬁﬁ%ammmpmpahmﬁfaﬂp Niwtile distortion may

15. ' @Ekt: ESI1CABS &ﬂﬁ*ﬂﬁ% deetrfeRHI&S 86 1?5&39&% to insert the electrodes

cani sters an |naI ey are cost effect

A@F‘b‘i‘?&{up gapplly to m}@ng@qeﬂgmm i Mdditgpnaliy ﬁg@g:}ectmd@.jnpedle insertion reduces
t ﬁ&iéht QRGP ARChEEY HrhgeSn@ BEcHRS tchﬁéét&ﬁaés\e@ GeagvaRke

pr ef-érabl e . overal | (frln mechani snms require
piRieRhaRigmS g ayedsuited tpenable sapid degloymend;of clegtifesend HigoHen needles into
Sﬁﬁh@ﬁuhﬁ@mﬁ@]@ﬁmhga actuatlng t he treatnent sequence.
Previ qus cl.osed devi ces. of thIS nature requir
t hat . OIP%?&Y 5%‘-’6{"?% AnfRnscos tppnse W%C@Pepﬂ‘%eqm sufficient
p hnaae:nbilirm (ﬂmswﬂg 1rﬁjﬂﬂi‘ﬂ ﬁféle&mrqﬂ‘e& prthd ﬁrgﬁhﬁeaw&ﬁt dbf)thtah@ to inject the -
er\ésc% 2 )ds ed i vent| inc ude 151
lmle 10pe T AEML-/ rtu/:ug ﬁeolngsi}:ﬁ gregﬁ ?r?% SHige they can achieve
naimam Isrwaupmm mssmzﬂi and hgﬁtwetgm paelmgds [ Akgﬁmaﬁl[_)/ Spﬁﬁgs nielabamsms do
'25-|ﬁwevnﬂﬂnemiﬁmmmﬂmhm®h3ﬁ8ﬁh$m¢t|on of t he cartrldge
200.into the applicator 100. In addition to

sinmplifying the procedure, automated/ passive spring
ssive SpringiPrisiings t he probl ematic failure node

of nNotA1RbIH tRélr j%.n&tﬁﬁa[ %ﬂ’z[ré.c@éﬁsﬁé% aﬁ@ﬁds@&ﬂecﬂwflen@s@ %{aﬁé A preferable
mechani sms” can be enpl oyed i n_the apparatus
a@e@ﬂﬁppgg] mechamsms require priming. “Energy is be imparied to and stored in the spring

20

30 prior to.actuating the treatment sequence. Previously disclosed devices of this nature require that.
the user actively permnn & separate step to prime the sp':'m mechanism prior to the use of the -

* deviée. The disclosed invention includes means to aufornatically or passwely prime the spring



aut omated spring primng. These nechani sns conprise an
energy source, a suitable trigger, and a neans to

transfer energy fromthe energy source to the

spring(s). Insertion of the cartridge into the

applicator activates, the trigger leading to the

transfer of energy fromthe energy source to the

spring(s). Sources of energy/ mechani snms to achieve

this function include but ate nqg limted to 10

conpressed gas, solenoids and electrical notor-based

e CREHIUSTE UPOA inseripe pf thelcanttitiEpA®0 drtel theppelicatbtiF0i % i§ Qesirable that the
ut iggd 4 j ' : t cartridge .
200, ot (3 plREn dind FEp AR AR o Rbontpl et Qe with s
pr i FETHOR &f i pariiigserdiOtintaitherapplisaior HY. Ie additidndgsimplifying the procedure,
| NSRfokia@Nphsdivd s ARRlg! 68 eRinates ' Lang. .

%Jt ir#éi zi.n 3he, c%rylt@rpi.glgleg prim,. r?ates ﬁﬁg?ﬁg{?&gﬁ%@lﬁ“ ersm??}%fmtpummg
e et it gg( Vil f cavmirstapechsieificrn be sumipyeddn tharappatatus dp accomplish

_ L
el Pl R e BB Arabion R ik ARTiER A curidge o

- eade-applicatoractingtesibd eigyer [dating NhtheliraBRE 61 BRY Gollife energy source to the -

B T A W

10j porenreseast 35 isolengidscind plestrival momudiset ecieaiste.i dge
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the. aqenpFREERSnO0ud paRtd b DA HGh £SH it of e
. 280G 00 & the ppnticeier K08 es e means tdprssively piindgthe Sing iiedBmisms during -
t NeartBiRgd iR@riBR GRS HeSPRicatol — *AndER i?rn-ﬂm ; : -

ap o us..incl ude-e%eﬁgﬁgtb% o prevent . aggb?"gg%f‘%?'.gcmc{gep“mmg

d e'ﬁ?% pidesthedteagfis %fd’@%dea?'r@%mmea wéde eliminatigg tetveed for the

| naiditioha) Pridiingto@hddit 1enHBE frhiBmbBE sRRRIHEREC This Yimplifies the

prevent needle stick injurjies. Moreover tt I's
de"é’P?‘gtB‘f%P%tfﬁ e R HigHsarieng erseietpreard stn al so.

.preven Ilnrai@g@@n&mﬂefgm@@ﬁﬁagg xﬁlﬁlfz@&ltdpimlehsﬁﬁngedrﬁzﬁ tHeQBGRms, there
a during pripging. .Fipally, in such an, . .
oL B of R 2P v i e phtamio et B ot withous
@pxmse:asl@ sptibeploaget aﬂdo@ﬂeﬁﬁ@ﬂéﬂﬁ@nt‘@m the siitge PAUARISGLY, since the
, . il . .St Or Spri.ng ener, electln
¢ btk e LtioR e R i BP0 Aeisbts tat e
arfBpas qaps folpeevertppadatalideploymentaff eleetrddbs dnd/or needles during
des ifidiod of Qe REBYS ' : | ' of. the.. s
carir] dé)lg; f%gg speg??ﬁgé@g&éﬁjﬁﬁ}t&% h%r%ie?éﬁlf Birips, Moreover itis
FgiiPRls thpt the mepnsfortisky pravpntionealsonreveni damagd andioacdntantigation to the
Peleftiddes andhe&te Sleink pRflidsh | ﬂﬁﬂ}; ' S haty
the s ec?nfi C mcha%%{gﬂéﬁgug{ggﬁ}t”g{%ﬁﬁ%ﬁc |‘ee\(%/lghﬂgﬁtc%ar‘u"‘i%t'“‘atthe
c R H@”&W%ﬂ?@aﬁ?@e&eﬁmm%ﬂg pipipen Teinmay somelt dnitlaet stored
t bring 8Rerf ejédting MR FhitidRe @B&W‘épﬁﬁ@atcfr%ﬁusﬁ@qu%@aﬂ&m dza%nagc to the
cartr dg?Il r m,ﬂ% does not depart fromth cope o
t HE a8 i thY dATRLR © Reveptecidepd ciortion o isomtrideat .
descr iduedpitficinibodinibat i§ probdnted GRFRORs 1BGor RS0 buvdin of

i e cartridge 200 _can only

a nfi gur so.11 - that t |

o The3 e e e i Fopisenss o pefie mectmnisis wsd f
prohievegrtridge wrivhiag ke makice dfloenvetiibibod bt (BEYsd bf Memat¥e mechanisms -

| fé@z?ctlﬁe%g c&%@&ée lpgl\'/n?nrg%g)esetﬁi -ge%_gll't %Qm%:lcl)ez,scgjge c}f qse d%saci‘l%t[,ti igige?ltiom Inthe

specific embodiment described herein, the cariridge 200 and applicator 100 are configured so

=
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engages the injection drive nmechanism 110 and inparts

the primng force to thenechanism while preventing

t he mechani sm from contacting the syringe plunger 302.
This specific 5 enbodi ment provides stick prevention

and protects the el ectrodes/ needl e from
damage/ cont am nation during primng by maintaining the

el ectrodes/ needl e safely retracted and | ocked

wi thinthe cartridge. Snap tabs 222 i ncorporated into

the cartridge prevent the elec%rode hub 220 from

oty castider P90 gag lonlly by @strd intethe gpplicatetd 00 20l dpadifidfdining

a e a

g B 0 PR ey, FIBE o JRRLARE G ozl br o cariage
c GREMAT Hatyestirnmdyivp meetanisin 30 and impanty it @dming force apthaa@chamsm

- O\iile bﬁeerﬁhé e kne@lﬁg.lsﬂfﬁohn%nﬁ&ﬁlﬁ Eﬂe@%ge ﬁﬁﬁ%&‘ %?Z Zl?’lb? sSPeclﬁc

roor to treatnent app Icatio

1 B ient Brow s s reehion and i s Ssspiss neslofiseer | Al |
- angdmigefontthiditod @arilSIER byl intsiaig e dleb Rt 9lelife] s%gl? rhtficted and
ng

contam nat1 on

ﬂ T .gﬁ i i gorltoge, t‘%&%’j gﬁh@%’%’g@% e the carinden preyant B electrode

d huWﬂrﬁauimmwmg Gelativeltot tfnﬁd%ﬁfl@gfes:oﬂéieltpiﬂd%di‘ﬁb fiftin the

cal tri r.,21 nsertlon
S AL i o
c motepqlqgg%prgudfpdtg' apxap R30nayer thdwistalsnéd of the &rmﬁgé) Oldie WSO is removed

g latch
DR R BRATIRr BRu RL B SoBRPBT prrpltnt patera
t #¢ Byrinteifing beieemhacdpand the carpidayis desigred forroiminkies g risk of

T QBRGSO ding RiRlng, nI’he'éil@I}on B0 @B%agas‘ théalnge%{xon \ive mechanism .
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chapi sm i s another suitable neans
Do i ersgdhegerirmingfosre applicd e ‘Eﬁﬁiﬂé@ewllw?éﬁ tq the insertion

cmmmﬁxgerd ﬁeﬁﬁf%bﬁ&rﬂﬂ)ﬁe&:ﬁb‘ﬁ%ﬁx@ garhﬁ%@dﬁdﬁ@ pARBo! ﬁ]ﬁsts%czﬁc

at ches capture

Vtmqjaﬁ{ Hg actuated 20 :
i AR C %m?fﬁt??ﬁéﬁi“%ﬁagﬁwwmh@‘ééﬁ%m t&?r@pawéorﬁ%ﬁt pllaxy thie

tdagridge o bd iherted pIthd REniANCHRBLIG T Revent @1:6m BBk terdd?&Vor ejected in

d
] BGRB8 sitbick Rt SR i o Fepte 9 pvant acpatal eecton of
dbe davradasd Vﬁhea theaaaddge iecokmteaty iasted mto&ﬂss&g@hca&chﬁtvﬁﬁf)ﬁﬁwacmated
TRG{REH 25 Bl é)turejtge mse%on Lc%t s'p%?ﬁ %%cht !Tiq%zésc%at " r‘%ﬁ them in

Il nserti O n an
their prigned wlds«tnem& smtn mnulttbey@mptum dadnp redtnent Aofoldnbid actuator

t r
L e T TR NTIE I L -
ﬁeéﬁﬂ‘t&#@echﬁ}l@eﬂ%hz%rl ve mechanl sm 110 freeing the

h
e ¢ h o BoiPleR of iR : ét%&rhbﬁ‘%ﬁ gla%g}?gcﬁaégﬁ | n ecartndge.

|n' eéction nechanlsn1|s ease

tef &ptugy tp é?@@?@éﬂawtaﬁwpmtomm mﬂalstamed
BacuatibAthe b SfSevei-h extlsRR20PEE: nE&%se EOm WRUG e&fﬁh%’v miochaniom 110

gglat ve to the cartridge, |nsert|on
5%’%5 ° TERPapiaE @ ?Pé“@%ﬂé?eet %Y&E@éﬂ"alﬁﬁ 392 @faprethmnﬁm@eohammw

rekaded N Adaiibsally @ Mieesthed dientis @@ﬁypmldbﬁgssémé BYEMH2 and frees

terface Fact
Hg g{ectro% b B5ove a:ual?y relative to the cartndge so the insertion mechanism can

advance the electrodes and needle when the mechanism is released.




eVl C. hreate to patlents partlcu a
' gSines Qb bl e o i eraet e s e et the dosizh ofthe

In the practice of the invention, ergonom cs and human
factors play a significant role in consistently
provi di ng safe and effective agent adm nistration. The
si ze and shape of the apparatus used for agent

adm ni stration (the user interface) can affect the
operator's ability to 5 effectively deliver the agent
to the target tissue site. It is desirable that the
design of the apparatus facilitate accurate

posit[oning'of the apparatus inthe proper |ocation
an 1 1oV, dﬁmﬁﬁﬂiﬂ@gﬁﬁmbning of the .
appar at g6 gt bes inbalid it

the treat msgi?c In addition etp% (tﬁﬁit) %1 ma'i‘ ttom&’?a?’%s'gmﬁcammle in
as <SORfisinty PW{dH‘gtsté apgeffectiveiggont pdmeinighmtion h Bpssizsfand Hepe of the

d e\Hpﬁa‘iatumed Rk Sfeni aﬁﬁﬁrﬁ&ﬁx@ﬁﬁl @R MierRCOHTR] ARG %e;;atorfs ability to

vve appamtusicilitate @.édﬁ&tdllﬂoﬁﬁomﬁg d)ﬁ“thdja%?%rf\trﬂhs ?gﬁéﬁrﬁg& fo@aﬁo}l gﬁ@onentatzon

b et devi has
oot R8P BetiRina e ABTEif cane R Wi e s petatiiaey o th tratmont
d i scl Osbdddiem to @& hofart fabtersasdocinted with theGkdrMBe SRGRHA Blia%@ﬁf the device

h I l.
1246, ARSI Rt 00, B -

10Thespedidbrdrret das 4 fove sigisestiverof 4 weapen, onie otherwielistingitdatin@. Therefore it is

megaai gl l. he.cartri
and th ééﬁl&tntger %@ﬁg gigl otﬁmg%[;‘tgjfw‘!gﬁeﬁ ?éggg ?rg(t’ i ngn'g]g‘%‘@ng' '
Thie I}SQ’F%'IS]IY@ISC'@qu\ﬂéVI?Pé chtis igiwe, Sedrivemechanisngese been ammariged co-

e OtitelafdeRdl il seies with &8 cAflaget ’I'I{I@égﬂ@ bh o Eﬁ%&dﬁﬁl}vﬂeﬁd diev:ce The

ar an emsnt %/I el.ds a nore caonpac nom c

noff® ORBligshoe Sf e d@i%m%@e@m @raew@mpmlm with the cartridge

15e rmidaw Ing ooio%afebftﬂaaalub@és aﬁ@&;}rmge MR aR 118 Bive mechanisms can be
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. utdrpdnpinfegod A6h-thtdalening pypatagusand drive nmechanisns. For |

or syr s eieEgh bR ARy baE HBieiief g ethen ot S esertod i
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may be prescrl bed for a given agent. Wen enploying
EMTAD, the "dose" of the agent is determined by the
v e &dedtii@ioent rat i on adm ni stered, - the el ectrode

array ¢Q r nd the lectrical field '

par ane gl?ifs %lﬁ IWeg aulfeg QTjiige M, applications, an EMTAD device should
accommodate the range of doses that may be prescribed for a given agent. When employing
EMI‘AD, the “dose™ qf the agent is determined by the volume and concentration administered,

the electrode array configuration and the electrical field parameters applied to the fissne




13 (including waveform voltage, duration, frequency,

and nunber of pulses). In order to assure that the

prescri bed "dose" is applied to a given patient, the

proper electrical parameters will be conveyed to the

pul segenerator. Although this can be acconplished

t hrough user input, such a systemwould carry a risk

that a user error could result in a hazar dous

operating condition. 5 Thereforgi is desirable to

provi de an automated means for dosage recognition that

i ARshidiegswavefem, yolkeodurtiohfegnaloy andpertat bfpgises). In ordcr to assure

copgi thé c aut o ted

o s seibed s B o e P Gt PRbnons will b
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af§aesavekesn dessrited Fremder cheuraliryitedforeewsesal iprditatan ¢he means for
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zggcu& |\ﬁé skilled in the art w recogni ze
t HEreE 4 ?B‘?&?EETS of the fdepificatipnaprste gpd @apwaﬁfgienanufacturing
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Sui tatz# d& # opt.i c& dgar code
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i rd@tmﬁcmcma(telecmal lbigna! beograiim. Shitdhdd mead Eiclhﬁﬁi‘d%beﬁ ba%t)a@ n

. ffi
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into the cartridge an iver
iipfesRted ipthe earirisee ardithd repeitsr youll de incladed i ére amﬂisthtdr tPeeferably the

“tretaBdr BN 2haifien
e s g e

pHisapplicaton | Angifies suigbln angthiod isttowtilize b series of discrete
sﬁitb}ﬁzs nﬂhe Ekbpiﬁz{t&tt&t mbl GIBRS wien {ﬂg % LG gx%rd.l_tljﬂgpattem of open

when the cartridg i nSerte

A 15 et A v ceciil s il dBomitbmeconld bo

bleami!inmiaﬁlbﬂ?&ptaél@:fﬁ@br B tﬁi@bﬁfaﬁle switéh'SW t ches coul d
e%ectro/lrrechal%ﬁg‘fm ectro or any other

s UI t abl & &'t 2f, em e%ﬁﬁ‘f’% FOPERERF Rl indie applicateg 100 is

illwstetedo pamdoin taps ispeixes to the Edaeidaommo e albRthelddBadtairs 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 cariridge is not attached.




30 illustrated. Conductive tape is affixed to the

cartridge 200 to close the contact pairs when the

cartridge is attached to the applicator. This 3-bit

systemw || identify seven electrical signa

paranmeter settings plus three open contact pairs wll

i ndi cate when a cartridge is not attached. 14 1In

addition to defining the adm nistration dose, the

described invention would alsoacilitate the .use of

a SI Ie application systemfor delivery of nultiple
g“’E’)F C@ﬁé‘ﬁg e adyninishation doger e degprfitfed frayemition would also facilitate the
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Ssi b i n between patients -and treatnent
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- T rRBsSmd W mined ﬂEEhé oﬁ@&\&«igh@ola &’ At al 9 M, £997 Jun 4;
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thi ﬁ%ﬁ%ﬁ%&od@%ﬁ él.'%n&E k’%lll&l@ &f aﬁlpslcﬁé iﬁ@ﬁ%%ff&fteduzﬁ %{'? d%pen%on the fat

betvveen the skin and bone al so vary

beddudmsesst Addtienatiythe Bidkness af issedetasn ﬂ@ |slue gnd tBpba also vary
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npact bone during insertion into

ent
p éPﬁ’fg?ﬂa‘e i @% adargq Rent @ drapact bagy frmgapertion iifap smalipatient
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el t safety and e ficacy of the
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PepgihAt1 On based on ‘the treatnent site and patient.

anatony. In the present invention, an adjustable ri'ng

" 240 oVafthettesentiinventiont dondivstablh eng24fsenf the dh»tﬂrﬂpiotﬁthe p%@ent'mvantlon
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| can uste
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Frafeddn Bigpres hp uitlizes 8 gisprond shapadisigithas praps mtmd@gxeteambposmons
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snaps |nto di te axial positions. To nodi
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qaﬂhnmdge tip and can be adjusted by threading the
ring back and forth on the cartridge. This enbodi nent

al'lows for a continuous nunber of depth adjustment
30  Automatic/Passive Release of Tn er Safe

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

injury, loss of thérapeutic agent and/or damage to the device. 1t is therefore desirable to pmvide

.




posi tions. 30 Automatic/Passive Rel ease of Trigger
Safety I nadvertent release of the prined insertion and
i njection spring nmechanisms can result in injury,

| oss of therapeutic agent and/or danmage to the device.
It is therefore desirable to provide |15 a safety
systemto prevent accidental release of the spring
mechani sms. It is preferable that such a safety
system prevent acci dental releiie of the spring
mechani snms due to external forces such vibration and

| npadity sybeeitd premt écys:,dednkl eel&peﬁfahwpnﬂ@medh&glsirm g E&Jféfable that such
an N

gg f/ éage t sey i IQI% g etwi[, a r% ’p'idéfsg Pg@g gpf&hﬁ z.{]ec agsms élfwetlofxtemal forces such
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and R@S vel y deactivated when 't deviCe is appli
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. applied tot

a dtsdfmnmddimxmssﬁf pebsble fhiltra klodereiiot ddadivathd Mt REP System.
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appllcatlon force 20 woul d be between 3.5 and 5.0
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Lﬁfﬁiﬁi@gﬁﬁaqpﬁw& b Shil 1B it Dart it AGusHBA02 RAP H mathtied 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 fo .
~the treatment site with adequate pressure to overcome the spring force, the internal applicator is

repositioned within the outer housing 102. T this position the safety systems are disabled. The



bet ween the applicator trigger and the pul se generator
i s mai ntained open by an electronic switch 142

t hereby preventing accidental activation of the

treat ment sequence. The internal nechanisnms of the
applicator float axially within an outer housing 102
and are maintained in an extended position by a
spring 144 acting between the internal applicator and
the external 30 housing. The 3@ ging is equal to the
preferred application force. en the apparatus is
apgbp B i$ mpositioned alatiterte the datehes &riding lanigeriprevdats)tha datches from
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- spacing has minimal effect on the insertion force. Cuiting elecirode tip geometry is preferredfo
30 mmumze insertion force. Blunt and dilating tip geometry requires increased insertion force.
- Experiments are carried out to determine minimum spring force/rate necessaty for rapid

. percutaneous intramuscular electrods implantation. A selection of elestrode arrays appropriate
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‘gl ven O ratio of force

required insertion force. Electrode spacing on the

other hand is inversely proportional to the spacing

bet ween el ectrodes. Due to the interaction of tissue

that is displaced as the electrode is 25 inserted

smal l er el ectrode spacing result in higher insertion
force. Typical EMIAD apparatus, incorporating arrays

of penetrating electrodes utilize an intra-electrode
spacing at least 10 tinmes greater than the dianeter

of the electrodes conprising t e array and nore
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20 inches woul d have a total cross-sectional area of
approxi mately 0.00125 square inches (0.8 square
mllinmeters). Thus a mechani sm for depl oynment of the
exanple array would require a mninmmforce of 1.25
pounds (5.5 Newtons) to achieve insertion and nore
preferably a force of at least 2.50 pounds (1

Newt ons). | n enbodi nents where the spring nechani sns
are manual ly prinmed, it is preferable to 25 Iimt the
force of the springs so that thE operator can
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Nnetminisoaiend t 0 el astonmers such as silicone and
pol yur et hane and cl osed-cel | foams. Another suitable
means to absorb the inpact is gas/fluid danpening to

slﬁmmahe(Pmivesuékl’:bm:lﬁo n ve nmechani sm - Such an

Post treatment the electrodes and injection needle present a hazard for needle stzcks 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 protecflon will eliminate possible injury when manually deploymg the stick
protection and it also elunmates the possible failure mode of not deploymg the stick protection.
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apparatus requires that at |east a portion of the

i njection drive nechani smdisplace a gas or fluid 20
through a small bleed hole in order to nove forward.
Preferably the gas is air and the bleed hole is tuned .
so that the danpening or is |less than the danpening
produced from adm ni stering the agent through the

i njection needle. In such a case, the gas danpeni ng

will only affect the rate of the drive nmechani sm

until it contacts the syringelat which point t he
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egra 1c 1oc protec
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appreci ate that other enbodi ments that can achieve the
sanme 5 objective. The specific enbodi nent herein
d utilizes a stick shield 250 integral to the

cartr USGemb) enit loQBRE {16 Snpl¥ ufe’%ﬁﬁ'&k@ tONRE c&s&%r 1o apply an off label

el ectrodes/needl.e as they are renpved fromt
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posi t Users may fo reuse

bahratiGOES Eartrﬂ@é'ﬁﬂ%t it 6 &mtdridi0Rd tioi £pPiak mb&inisms. Also in
saf etiy1 and efficacy of the treatnent For instance, :
this confipuration the cariridge 1dent1ﬁcat10n -contacts in the applicator will not communicate
with the cariridge so the control system will not recognize the cartndge and will prevent
freatment.

| Those skﬂied in the art wﬂl recogmze that there are other suitable means for prcventmg

reuse. One such method is to incorporate a fuse into the cartridge and apply a SIgnaI from the




coatings on the. electrodes that may be utilized to
assure bioconpatibility may not-withstand nultiple
uses so the treatnment nmay produce a toxic result in
the patient Additionally, sterility of 20 a reused
devi ce cannot be assured. It is therefore desirable to
include features in the apparatus that prevent reuse.
The apparatus herein described includes three features
that prevent reuse. The stick shield 250 |locks in an
ext ended position preventing theoel ectrodes and needl e

froguhel j ted into the patient The syringe is
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including but not limted to tooling costs, inventory
costs, quality control costs and handling costs. In
t he spbl paterts andinotsnirpplications cisedriathikpbaifidatigpiire hérebylif®rporated by

ekeBrbdcodeirdley B 6N EicDisbAl ag@.inidﬁridually indicated to be incorporated by
- reference. - : o
- * . Although the foregoing invention has been described in some detail by way of illustration
and Example for purposes-of clarity and _understaﬁdjng, 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.




15 nodified by changing the geonetry.of only the

el ectrodes 260. A bend 262 near the distal end of the
el ectrode changes the relative position of the
penetrating end of the electrodes within the
cartridge and thus changes the array configuration.
The cartridge conponents are designed to accept

mul tiple el'ectrode, geonetries andtherefore can be
utilized in multiple electrode array configurations.
Additionally the cartridge conmnents have been
designed to snap together and, 20 utilize the bend in
the el ectrode to securely ca ¥t he el ectrodes
between the cartridge conponents. This approach

furtheryred ;gﬁr St S0 n,, nor
cost | ‘3;/%1 oi ni n%gleaﬁ? ec rﬁ) Igﬁée%ems;%c 3 elec%’ﬁ%ﬁ @I qj &i‘li‘fg‘i"étates the
SO ulgpdedivery of 4 thwumﬁltmgpmmirbd gigorithin the tissue of a patient
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| ntlavibabbip] dagh bledioﬂtﬂﬁ'ﬂﬂa ¢8ssREsHbRYE RleR ai'rﬁ{b%ﬁnﬁx the totgl cross sectional
refg“%%g loo hough the foregoing invention has been ‘
§FH%Sme detail by way of illustration and

Exanpl &) f orstpoiabsess iﬁﬁorﬁdyr&iﬂgtaﬁ uﬁfﬁ%atérkg@fﬁ@&%ﬁ&kﬁgperd&rdy
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arcd epangi ik pufﬁtlﬁlﬁ lsimpary a ﬁmcenﬁ aidea3O1000 ﬁélﬁnﬁ@per !ﬁuﬁﬁ@hﬂh éO 'Hcg/square -
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cl aj 0B ara
offaidslegirade; enital fiel d which faC|I|tates t he
i ntracgl | ulghndgl ée\ﬂ&ﬁﬁﬁ%CA% tﬁﬁi’l&ﬁ 5510 Sk ac&lga %{t}l%%{racegular delivery -

I Ssue O

aldego@edaten a predeterm ned spatial relationshinp,
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each electrode with a cross sectional area
contributing to the total cross sectional area of-al

el ect rodes Anbappasduistsi the RlradtRARIHREPS RGNS ABnt to-a
Eﬁ%%ﬁ@&%ﬂs urg%Fﬁf ener%%@_ eratively 10 connected to
s uraf &0 plycReticnt sommIisPeLY i ng sai d
eIectmmdesaphnﬁnmﬁemﬁnﬂn@aw&maﬁﬁﬁﬁmmﬁﬁaﬁﬁaﬁgmubaqmnﬂ
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cﬁ@@ﬁﬁﬂekﬁﬁ@hal area of all electrodes at the
L e AL OUE kSRR e

c) neans ener
feupgcfed fq wid RIWEIIW of ¢lazbeﬂds lﬂrdﬁpldﬂhg sadtt lectrddes Ofnd &herein said source
tdrehraRel tsﬁfﬁcl@ﬁl%%up ﬁlglf&gc at h@ogaeﬁm‘é‘ tHclaerelg?;? inch (0.7kg/square .

coqnected to sal ctro es at
Iimeter) 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 confaining a therapeutic
agent said feservoir operatively connected to at least one injection orifice;

. d) actuation means configured to transmit said therapeutic agent thmugh said orifice

- to the predetermined site within the tissue of the patient; and




depl oyed state. 2. An apparatus. for the intracellul ar
delivery of a therapeutic agent to-a predeterm ned
site within the tissue of a patient conprising: 20 a).
a plurality of penetrating electrodes arranged in a
predeterm ned spatial relationship, each el ectrode
Wth a cross sectional area contributing to the total
cross sectional area of all electrodes; b) structura
nmeans incorporating an inani mate source of energy
operatively connected to said Bl.urality of eIectrodes

for depé)oyl n&aﬁﬁbﬁ%ﬁésﬁﬁlgfaﬁgﬁémcﬁﬁgid%%ﬁ%ﬁmﬁg :Ee faCeidar deliver-y

er is sufficient to inpart a
3 ea?gfa"ﬁfgﬂ'eg% fa98G whish @%ﬁy&w@mwiy(eonmvl baeid electrodes at least in their
m Ideplogestietade. Of total cross sectional area of all
el ectrodes at the initiation of fire depl oynent of
said el ectrodes; c) structural means configured to

Saccept & fl G‘héiap‘p&%ﬁﬁ smb(rteﬁ ol climpi @ti‘ﬁﬂ&mﬁﬂk@&&@&ﬁ%ﬁ& f to deploy
agglgteét%did:s §§?ﬁ¥0| r er atively connected to at |lea

one i njec e 38 830 d) actuation neans
configured to transmt said therapeutic agent through

sai d org fi d wi.thin the
tissue of. tha %’g%rg S%cg%g ‘msf ﬁ‘é‘gﬁ?"f‘B’FS%‘?‘?éﬁf ﬁ‘qungt" deploy
an %P’é‘tttqdﬂf%taptlﬁasetm cowpredsedgasi | i t at es t he

iointracellular delivery of said therapeutic agent,
whi ch neans_is operatively connected to said '
el ect r ddes Hie appasuis s pect i elainafelpdr@yweredt the @uurce oBerirgy to deploy
Thie depobatiysiasr sl ted in clainms 1 or 2 wherein the
"source of energy to deploy the electrodes is at |east
one spring. 4. The apparatus as recited in clains 1 or

2 wher &.I N tTR sfRidbGas RLit@IRE ElinstiGr ORI thi Qgctrgdes mprise a
5 es@t‘faﬁ; S.1.S al& Ieastt e_conpressed gas: fhe
appar a ué’%”s“’?"e ei*%‘i??“ré%‘?@?ﬁ%“@ %BFugesaher ei n t he

sour ce of energy to deploy the electrodes is a i near

not or . IZPD arat us. srelglleiglln cl ai s or- 2

wher ei [ the efa B qeE r’r‘b?lf’ ¥ eri%ﬂ?dﬁgﬁ’é’g’éﬁ’{‘ﬂ%ﬂﬁcﬁa‘tmpﬂsea
c atrdisand epingat ed fromthe source of energy. 7. 'The.

_apparatus as recited in claim2 wherein the reservoir
and or8|f| ce:conprise. a needle and syri nge.

20 The apparatus as recited in claim 7 wherein the syringe is provided pre-ﬁlled with’
the therapeutic agent.
: 9 ~ The apparatus as recited in claim 2 wherein the reservoir comprises a glass vial.
25 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 rocited in claim 2 wherein the electrodes, reservoir, and orifice
-are housed within a single subassembly that can be separated from the source of energy.
30 | |

12. The apparatus of claim 11 wherein the reservoir is provided pre—ﬁlled with the
therapeuhc agent.
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20 8. The apparatus as recited in claim7 wherein the
syringe is provided pre-filled wiwth the therapeutic
agent. 9. The apparatus as recited .in claim2 wherein
the reservoir conprises a.glass vial. 25 10. The.
apparatus as recited in claim2 wherein the reservoir
and orifice conprise a subassenbly that can be
separated fromthe source of energy. 11. . The
apparatus as recited inclaim2. wherein the
el'ectrodes, reservoir, and orifjce, are housed within
a single subassenbly that can be separated fromthe
source of energy. 30 12. The apparatus of claim1l
wher ei A3 heTheeppamtai as raciedin OMintseidor{2rvéhekdid he Sleioldés dolPrise a
t n ar.at recited In
o1 SPARSYE e SR w e oot U RERRRRHI PR chmfonnd
conductive netal coated MAth a conductlve
el ectr gghery ﬁeﬁf? .
ap ara?ﬁs g§§9E0|te QRL g%g&9452%%Qﬁ$sm%#F&mmﬁ
echpypisally séabéecqom@wé i selaptpcyﬁr@n Hisl szouponpeintinglof: itanium nitride,
s Gﬂlaﬁﬁﬁzﬁ dpﬁtrnem;ﬁh&n gﬁa}y Rng MREMS&LEQRY Of titani um
nitride; platinum platinumiridiumalloys, and
i ridiumoxide. 15, The apparatus as recited in clains

1 o r 2130he T'Ithb Bppahfus BFeRERI D288 N Rk LB Qindhe mddds for generating an
|$9# i el.d |£&00nf| { d to induce an electrica

i . lergiod e FORE R ﬂ‘iﬁ‘ﬂ‘f"éﬁ%ﬁ? egieq] dield.gf Somappratimatply e do

Vhpm:tiesivly 800 Honl aeden bieesOivo kA gba@tsspdes. 16. The

apparatus as recited in clains 1 or 2 wherein the

means for generating an electrical field is

conf i g ed Thoambelatuy ey resiteil th didiak 8l of D wherekl thicathéadfod éeneraung an

f : j I t,0 _appr oxi mat.el

1 AP PR SRl ador o G e 3P B SpprStiatly

appreRtord fedpprogintately-H0myilliserordspnd xi fitqetney of freg agpeedmately 0.1

t Be@lto aﬁﬁ}&hmtﬂé@ lorflegﬁﬁ’éng tcﬁit?éﬁgt t@g ??saldlr%ecttA&sap par at us

for the intracellular delivery o erapeutic agent

tora predetermned site within the tissue of a

patieny, Coﬂ[ﬁﬁbp%kdﬁﬁ ‘fordhk lﬁﬁ'acgllhﬂzlr(aeﬁw%ﬁ%f\éQHémﬁeQﬁc agent toa.
erapeutic_agent, said reservolr

alnqu
§}te“é‘ @%F%Be?fﬁpé’{‘e“F%ME’ﬁe i nj ection

or i f I ap; Dbfluidedserasit fbﬂcdﬁ&&ﬁ% L08hpRHE Bnd, 9a1&fe§éi§dﬂ6perat1vely
sal eutlca rough said ori'fice to the

d
pr Iért%l‘e{ eronﬁlatﬁeeaﬁtoé’ef"é §ﬁ’ “the tissue of the patient;
c), abpl urahiatiyn méanf)&mﬁgiir&i fio ﬁlgnsﬁh&ﬁid tﬁéi@ﬁeuﬂ& ﬁg%ﬁg&@ughrhald orifice

Gt %ge%gtgxtmmn@de sdce 3 1 Ithe tissue of the patient;

. - ©).  aplurality of penetrating electrodes arranged in a predétexmined' spatial
relationship;

d) structural means incorporating operative connections for said penetiating
electrodes, said fluid reservoir, and said injection orifice 'wher'ém 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 predetermineéd spatial relationship;

¢) * an inanimate source of encrgy 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 '




25 relationship; d) structural means incorporating
operative connections for said penetrating

el ectrodes, said fluid reservoir, and said injection
orifice wherein said structural neans is configured
to allow disposition of said plurality of el ectrodes
and said injection orifice within the tissue

of a. patient according to a predeterm ned spatia

rel ati onship; 30 e) an inaninmate source of energy
operatively connected to.said gttuation nmeans wherein

sai d SQUr cem@fns BRGEMYatihS AR icaU
0 f Q}e"astm nﬁ 5 %ox%ngsé? et c e%lglgh ﬁﬁmatés% uﬁfagﬁlular delivery

sa“‘ t‘*é*@@?% gen, o H |“tfa‘tsﬁe‘i’93ﬁ%¥&1¥ ?,Oﬂa%ﬁ‘ttﬂ saaﬁ@ec@ndes ghleast in their
neam&wﬁmmu@eneratlng an electrical field which
facilitates the intracellular delivery of said
.therapeutic agent, which nmeans is operatively

5 connectigd t'me&{ij)dﬂatﬁl 28 edoftatiaslad 14 ﬁlﬁt&&m (R sb3& Jf energy to transfer the

o1 BB i B e ol SR i Kotoremerer ( ne

t herapeutic agent fromthe reservoir through t he :
orificeyis . ' The a t us :
recited in %Ea#&% a\%&%te?i%l: lévg%efe c eﬁlg (Pugce e\ ato transfor the

t rihgsappeic agend fromithy raseeir teroughdiet orificomat loast pmmpmssed gas.

_lgthrough the orifice is at |east one conpressed gas. 10

20. The apparatus as recited in claim 17 wherein the

- sour ce*lof e rrpprats af fepifpdfielaiitid Wherris tip svwrdeof enyeaytto transfer the
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f iiRRpt R af @S B6Mhd redeVoR itBugh MR dRifibd 1sGFink=S nfdedr] NeAr
nmotor: 21. The apparatus' as recited i.n claim17

wherei.n the reservoir and orifice conprise a 15

Syri ngd. an@héypedes 63 Gcitd @ttifin 12 vheltfthe REAV A 443 ofifice comprise a
recrteddgt 4a|n12 wherein the syringe i s provided

pre- fi% ‘therapeutic agent 20 23. The
apparatus as reC|ted in claim1l7 wherein the reservoir

: ICISaIam %jpara%u%as e 1938 tu?(ﬁzﬁ%??te%%% i Sﬂsng sngxlnéeeig péowded pre-filied
sUﬁh&@@ﬁb@vﬁmhammcan be separated fromthe inani mte .
source of energy. 25 25. The apparatus as recited in
claim 17 wherein the reservoir and orifice conprise a
subas $éb| Yhe sparceiyaes mrited iprdaimtld avhereinthe teeervoirdni plassevial. -
source of energy. 26. The apparatus as recited in
claim17 wherein the el ectrodes, reservoir, and

orificdk aFicImBuaERsAReRd i deiml A herein fheelertndsis pomprise a
CoaBasbubhPMal dah 86lsdph@il Fb tho TR SuR@\E &R

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

26.  The-apparatus as recited in claim 17 wherein the electrodes, reservoir, and onﬁce _
are housed within a single su'bassembly that can be separated from the inanimate source of
energy.

25.  The apparatus as recited in claim 17 wherein the reservoir and orifice comprisea -



30 energy. 25 27. "The apparatus as recited in claim

17 wherein the el ectrodes conprise a conductive netal

coated with a conductive, electrochemcally stable

conmpound. 28. The apparatus as recited in claim17

wherei n said conductive, electrochemcally 5 stable

conpound is at |l east one nmaterial selected fromthe

group consisting of. titaniumnitride, platinum

platinumiridiumalloys, and iridium oxide. 29. The

apparatus as recited in claim32¥ wherein the neans for

generating.an__electrical,.field. jqured to . .

nduce 2hin o PB appein s e h a1 el Glees cGmariop sonducive

10netalgpriekivitet einguco eleimchenicadle stable congognd.t wo of sai d

el ectrodes, 30... The apparatus as recited in claim?17

wherein the means for generating an elecirical field

i s conP¥-gurlhg apparates| 2 yasitedsin plaing %e‘ﬁ’hf@@ai@oa@méﬁ, oictpichemically
5 T rpmeRBRpSRH ik fhMt ofe mitbEdl 91QER B! 1R ABRY OdiRE Sk Yitshth nitride,

m|ljseconds and at_a -frequency of from approximately _

0. Platipym, platinymiridigmg sleys, and fridium &ideegahert z to at | east.

two of said el ectrodes.

29.- - The apparatus as recited in claim 17 wherein the means for generating an
- electrical field is configuréd to induce an electrical field of from appro:éimately 50to
10°  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 apprdximately 0.1

15 MHentz to app'roximately 1 megahertz io at least two of said electrodes.




