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1 Description | nproved Apparatus for
El ectrically Mediated Delivery of Therapeutic Agents

5 Technical Field The present invention is directed
to an apparatus for delivery of prophylactic and
therapeutic agents to patients, and nore
particularly, to an apparatus utilizing electrica
fields to deliver such agents intracellularly in a
safe, reproducible, efficacious, and cost effective
manner. 10 . Background of thellnvention

Prophyl actic and therapeut 'Iﬁsé’?&@ﬂhs have | ong been

delivered to patients usin S conventlona
rout

a

ﬁdﬁhnmghgﬁed to the patlent by the selected route,
t he qgllvery of the agent to the tissue of-interest
and ‘08 PI&sH frvention i difasted & Incampatkich fquddntenseﬂ;ﬁophylacuc and
thehgatiy/ a e R eH fAaR s Ohd nt t '
dIgﬁc}tgibgr gigut ?m have bozeeir)]ﬁ?’gﬁﬁ ki zlg'? egg;%ghl Ilzmg B efelricat ietds to

‘é%'llc aggrgf g'&“%ﬂ‘“@éﬁﬁb‘lﬁl‘ﬁ Eppfugible, Qf@bﬂ%s,)and cost effective manuer.
conposi tion such as carriers, adjuvants, buffers and

nd the film an1recent|y, t he

B%ﬁ%qrg ‘??f;th FveafigRt rical fields has been shown to :
enhaPeghyldttic ahd th@ﬁ?éﬂhc apchisURl SR %n'@ﬁ%%@o S?Q % ugmg various

i cation of such electrical

om“%uﬂ% fissue dﬁ
Hhopal eutpepLadminiaatign, sueh as ol oral dptraienets, parenteral, and the like.
Opcﬂplhydu&ents&@o e phitt BP@Y &é:@ct@g&ﬂ& tﬁ@&lﬁ%f%ﬁ%&ﬁ% ffie tissue of

?5& ts aon.the tlssue and/or the ag

e?sl enedisial itpteractiop yiththe tssece kaseely dgpendent on its inherent

wWMthmumdabmﬁpb&m@yumﬁﬁ&mﬂkﬂ&h&i Y&

ﬂmggchleﬁhance t.he de ery and/ or t%ﬁe ofggﬂsg%ké?&g ponents of
agents OrrprEey e ea*z:#f ﬁw’lﬁtﬁa Yiffgeand excipients, and the fike.

- phaiviere wbm@akls: apﬁli@h@tl wecaﬁmn fadigs beemﬂow{b' hfhce the

Pot cli ppl i ¢cations of such
iR et b ER oftpondlis afisgte. chiphigrive okpist plogtical filds in

ni-que

tlsd;q,rglstlﬂ.ﬂd/thn’ adpiiistaion of Ep@ﬁi}@&tﬂ: Br thefAP&udic a&gh%can ve desirable
25 prophyl actic_an

L acci ne
ﬂ?ﬁ%w‘éﬁ’e Rie ﬁ% Faad ﬁ? {‘l‘éfr‘idh eraefitaliyy ‘yclwqrmmcbae
elestondraiog wed datpboredshavg bedranisipaub i Ieﬁhdat&@{h@ HQ@GW and/or wptalke of a

variety of agents in tissue. Such agents include pharmaceuticals, proteins, antibodles and

nuclelc acids. Potential clinical applications of such techniques include the delivery of
chemotherapentic drugs and/or therapeutic genes in tumors, the delivery of DNA vaccines for
prophylactic and therapeutic immunization, and the delivery of nucleic acid sequences encading
therapeutic proteins. -

Many devices have been described for the application of electrical fields in tissve for the

purpose of enhancing agent delivery. The vast majority. of fhese 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

electrop}iysiological cffects.
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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Many devi ces have been described for the application
of electrical fields in tissue for the purpose of
enhanci ng agent delivery. The vast mgjority, of these
have focused on a neans for effective-application of
the electrical fields within -a target region of
tissue. A variety of surface 30 and penetrating
el ectrode systens have been devel oped for generating
the desired el ectrophysi ol ogical effects. In spite of
the prom se associated wth eﬁectrically medi at ed
I the . .
ap p{l]'{ cﬂg\%'got\r‘igd C%?‘?etqﬁe vaf £H¥’éu(gfls‘? ﬁ%lérng&fdg Uabjepgepdgfivery using
theamtrshmigueb.y Sehéichraskortn:bmmgs Ochafeﬁtemtcm:emnhdm cdtﬁp lex application

;?‘g%&i ,Iq.!.enk'gb?dgoctéﬂgg svén? %&%ét%aﬁﬁaz?{?se ?Jrfﬁ%ecds T and Qtlent and the inability to
ﬁmxﬂn#m@%ﬁ&dshom@msﬁ#n@®m®$ﬁ%uwrent systens |nclude a

CONP yen ARPLASE %hifaﬁ LRGSR &‘é‘l’t@én%’ %%us £6€ihe agministration of

deS|gn potentla azar or t € user an
thevepentincagbuta e Ihighly desingre \ﬁnedbv@lomm ofgfrpeotd wphmrl systems is well

v&a%nt@&j Nk alve ?cg}nﬁﬂt sh%vﬁ?}{%(fe Q%eaﬁ?fo?m]l i ztﬁ%t&pXStor—assoclated

consi st ent, ost effective neans
varhiHY sadaasyring teef safateetihewset end4bmritiont ahdle pioylding for accommodating

R A REEin Eﬁ@lt gﬁa\f&:‘t&ﬁﬁ@s‘ﬂk&%ﬁo bOBBY R AR ag%ﬂ&ésp%ad clinical

systenms IS war r ant ed uch devel opnent
aPR*@FWfale?%%@m@af?ﬁ%ﬁmdﬁW oper at or - associ at ed
variability and ensuring the safety of the user and
the patient while providing for accomopdating the

dj fferences in patient characteristics likely to be
encountered during w despread clinical 10 application
of electrically nediated agent delivery. 3

Di scl osure of the Invention The present

i nvention provides an integrated apparatus enabling
El ectrically Medi ated Therapeutic Agent Delivery
(EMTAD) to be acconplished in a safe, consistent, and
cost effective manner. The present invention allows
ef fective intranuscul ar, intradermal, and/or
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5 subcut aneous adm ni strati on of therapeutic or
prophyl actic agents such as nucleic acids, drugs,

anti bodi es, and proteins. In one aspect, the
present invention provides an apparatus for the
delivery of an electrical field which facilitates the
intracellular 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 10 penetrating el ectrodes afranged in a
pPides et of thednepasd al rel ationshi p, each el ectrode
with 4G 0SS sect.ional_ area contributing to the total

cross S&RIFEhEFenlipuprogidesanintegraled 3npaals enghling Electrically Mediated

sthemptuticad gentgaalisery (GTAD) &tﬂeﬁ&cﬁﬁ)hkmlﬁi J@Fee fﬁlgi%&ean%fcost
he plurality o

q¥§5 éa&hvel connectﬁg
tr o esF or POYHEoT Higws F@WF%’&E@““SQ\H@F frpdertydd, and/or
Fbruisneas aérnretsggtnqnsaf Gafapéutic @nproptylactiapeits fich 88 GR1RS acids, drugs,

AhtibdaR3land B lQ}megounds per square inch (0.7 kilograns
per square m | |neter) of total cross 15 sectiona

ar ea B\‘O“ﬁ pfpegd] e pressdbimvention provides dniapparaws Tof the deivery of an electrical
(ﬁeﬂhﬂﬁé}ﬁﬂ&hﬁfes Ihg ﬁltﬁbe?ﬁiaf Qéiﬁilé 0}-!;' the E&t%r a%% tovfay:pléelfdatermmed site

tF%HJ_ASE nmeans eneratin an e
9 ‘?flazi’ia‘é"é‘tt dhis nphmatus gdl sowpriye ofluality of

phﬂﬁ'ﬂﬁ@lﬂebﬁotﬁgﬁfﬁngem hpRdbERARSed ?atﬁpx%faﬁﬁﬂsxlﬁ ééch electrode with a

east

gonne to sal d el ectrodes at
- depl 8‘§’é’ '@fea cantniyting e i erops %ﬁﬁﬁoﬂwelrﬁawwhclﬁmdes, and structural
peaw intepotatify ARpainite Soudelofc FAFifdTy (%%Eﬁed to the plurality of

: fl
ﬂ%) g"lﬁ%ﬁ:&fﬂ({épéylpﬁ &Bg%@ﬁ?’%{: %@6@#{ the gﬂ?lfq%ro%/%etrﬂgnes Jufffifiedt to impart a

50@9 ef wtdq:ast 1008 phfudwine B@M&H@Sﬂﬁ%ﬁhﬁs b&fsaﬁﬁé rﬁﬁun\{&ér)’of total cross
taﬁ l%étrod na?hlquig ﬁ)iﬁéiﬁélﬂ;glgénf (Iﬂ”gl?e electrodes The

actuati on neans conti agur e
Pprariapeiltdle agerise mdanefwg Qerhi‘aﬁn@in dléctifeal feld WHich facilitates the

; th f th t
Bspdtiaunss Sy il U5 3945 SLok 0, BT i

O her aspect’s o
e@s‘iﬁﬂe@afﬂ%twéh%eq@redrm aceabl e 25 therapeutic agent

fl ui AnstBSRENEI Ji ctrod
subassenblﬁﬁg!fg%qgﬁﬁé 'ﬁ%%ﬁ%% é?%%ﬁhﬁy§%ﬂﬂ“wm“°mﬂﬁmﬁﬁ
t %?E?Hﬁaé'aldaﬁ%fﬁomfvrm@am@hﬁmeummm mthetheaﬂmd)fméreﬁr itself,

wiiee e siirl 1%%951?&&@3&& th Qﬁe@s‘? 1?@&1%[1 ﬁg ce z(;l]ndl actuation means-

- rtion of the cartri . identitfy n
- © r&%ge% fo teagsmpit fhg derapriatic %8'3? ﬂB’é‘@h thewrdice t&d&he pradetermined site within

mphmhe&fmﬂgmhhg user and patient from acci denta

|n13%¥ associg ed with the usage of the apparatus.
il ohlp drreiopingye sushApRrphednfiiredio aswptreplaceable

theppratia hgmt £l tdsgrusie shbh Ben PR %l&hﬁﬁ@suﬁéé%ﬂh@@ ahd & YorAhtion
m&%@g ﬁuef t he Applicator e. the user

iCej ﬂa’f ereagy Wéf%mg heeviomaind merhaniswsingerporated in
m@aﬁpphmemggm mertien qsfcme daktaingyl lcﬁhﬁiljlﬂg k]ﬁ%&d@ﬁrw |0gcamfige that has

_ beE élgé’r%ég, and ro?ecgna% ‘é’u%ég ?%@hpqtiogg@gl\{igtf leégy%;]q%t@ated with the

e apparatu
uﬁw@wfﬁympmtmnd t he electrodes and adm ni stration of

t he the creation of the
el egg{ﬂlaé%? 9#}%%'1& %gln hon m\nlp:%ng et W‘i‘?ﬂé@%‘?% praprove the
fungHenality angd nraomrg:gemf thﬂmﬂhanr (:satheﬁsytr infi-fde) ﬂfé&ﬁnﬁeﬁof ways. The.

. acci dent al
el ectrodes

inafiiMa®d $arce %F%;Q?gg c%? Eg)éejgtgshhgmléﬁ% t{?l&dorﬁﬁegvé)fr 0 astte educe the



5 and fluid orifice. Further inprovenents can

be included in the design of the fluid reservoir,

such as the utilization of a vial, such as a gl ass,

pol ycar bonate, pol yethylene, etc. vial, as a neans of
utilizing a dry, e.g. lyophilized, therapeutic agent

and a fluid supply, and allow ng the separate

conmponents to be mxed just prior to use. 10Yet

addi ti onal inprovenents can be included to render the
apparatus nore readily adaptabl% to a w de range of

p aéﬂeﬁﬂtléhgthﬁ)f fhe appdrated) hitd MMdptdte ik ga@lz Xf LQE f 'E‘l%rde %rg(%g X? the electrodes

i ndl ces [ ndl cati ng{ga range of
paatnl f afipicistraimal dﬁgﬁ&saé weay@ﬂns cre@'mﬂtdﬁélen@e@icaldield, can be

adek:tnehtbcEwﬁEQEihgle facttvb@onpﬁ@;,éet RIrtik) 8et5 irilobi Jhd) Qnelds can be
% SH 4lTPL 9 nt i ncl ude, for exanpl e
c{]eﬁ o IE }egg cg@f‘f S8 {idysrtenticantact with the electrodes

3 p@n@ﬂméwnﬁﬁaof t he electrodes and orifice, or the use

15 of r.di ter el ectrodes and |
orifi cglhtsh]t;lre%%& h’re Jélglﬁgém e I'ﬁ’:‘"?‘f’%?‘éﬁ?nae"ls% @f e Hpid “ﬁ%fﬁ‘g‘é such as the
opung,ppxr@t’@ virkaitias. agBS% eﬁlyaemam,mob@mymﬁe o evidl) RWnRESs of utilizing

e -

i FmRpneH @bﬁﬁp’mdalﬂﬁﬁﬂ@ftotl??e present inventi on in an

- 10 expl o0ed a3di€Nal improvemEiltdth e g}cilﬂd}s&%tr&ﬁfzretﬁe %pg%ifus more readily

Q%ﬂ% e(ﬁtheeMmdwmm ure
i ERERIR L aNside range Bf patients, c.g. pawpmwgh Yidely diffgingdedy mass indices
Slﬁdib&tih@@radgb onthe thidihess Apﬂ{ﬂeﬂ@tsﬁﬁéuf;ﬁééurs 5&\}?&% ﬁ?{hljs N9 $he need to adjust

e enb di ment of Fi
at?%% g‘?r‘g?f Ao/frﬁg%‘ﬁﬁp F‘E?r}“ Sepptiegt m%@h HPRTRYRepts icareigclude, for example,
- Zbdepthipaegedon ﬁjxﬁuﬁg e &e;ﬁlﬁ@ﬂth@ﬁbﬁbﬁﬂﬁbﬁﬂftﬁé elE(!ﬁ%des an% orifice, or the use

15 (ROl Bhednd i ClotiE s B B SR e Aforentdemeth aad

- 20

25

&n&wofﬂnm%EMQMRs 5 is a cross sectional view of the
Cartridge of the enbodinent of Figure 1 with the
Syringe inserted. 5 Detailed Description of the

e DLt PR IR 6t RS nventi on provi des an -
|ntegratgh apparatugﬁg%abltng Electrically Mediated

Figure 1 illustrates three.components (Apphcator,'Cartndge and Syringe) of an

. embodiment of the integrated apparatus of the present invention in an exploded vicW'

Figure 2 fllustrates the Cartndge of the embodlmcnt of Flgure 1 assembled with the
Apphcator‘ :

Figure 3 is a cross sectional view of the Applicator/Cartridge/Syringe assombly of the '
embodiment of Figure 1 with the insertion and injection spring mechanisms primed;

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

- the insértion and injection spring mechanisms not primed; and

. Figure 5 is a cross sectional vww of the Cartridge of the embodiment of Fxgure 1 with the
Syringe inserted.
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Ther apeuti c Agent Delivery (EMIAD) to be acconplished
in a safe, consistent, and cost effective manner. The
present invention allows effective intranuscul ar,
intradermal, and/or 5 subcutaneous adm nistration of
t herapeutic or prophylactic agents such as nucleic
aci ds, drugs, antibodies, and proteins. In one
aspect, the present invention provides an apparatus
for the delivery of an electrical field which
facilitates the intracellular Helivery of a

tﬁm&g%ér%tgg%ﬁhetlgv tiggedetermnned site within the

tissue ent -n this aspect, the apparatus
wu |l Ebmpﬁeg@n'epnpbwrawﬂwm@ftegmacb@newamahiglg Electrically Mediated

{Jéugg & exﬁrﬂeﬁ@gﬁ frfAB) Bed&lR Eﬁ@h@@ i ShaAt %xstent, alnd cost

i onshi each el ectrode with a cross ée

r eI a
&Heclve B blﬁlttq PrEfeRtdnYeRkon AoHs eiiqcagesmmtsp%anmaieml and/or

Giibotahool RlhiniaGRTba ofileraBufibl 61 P15k 1aBRAEnt HERLNRGRIIBMS, drugs,
anl te source .of energy operatively connected

t"gm’f’ S APUPRISSy of el ectrodes for depl oying the-

el ectinadesspesthé plesent iileerﬁ(wﬁrﬁﬁd&fan QPRFBY5 thithe delivery of an electrical
| east 1000 pounds

f fi to rce o
pePW%’a‘%ig? “Ftﬁ%ﬁ%%e‘@}afg I”‘bg‘f‘mgf‘q'&s\f‘éﬂhtp mprcﬁleff@rwed site
within dtedissuerofa patiéat.' Iselm aspem,l ﬂx@dp@aam wﬂi donplietd fOERS of

' LLon t he. _ .
e e&:ﬂﬁg 5&%(%1 e ar alp s ‘%fl?éé 31 gl rgo 'f‘slglg PR gfdrode with a
¢ros sgitnngl aten ngnteibntmlg éxihe fotad krofs sebtobnylhiez hof flhelbdtiotiat & structural

ﬁlaﬁls hﬁ&ﬁ)@ﬁﬁh% zHJ iﬁgrmqgtlz ké{& off gtger e%)@l% Qe%? (yctnlné: da%goe Rue plurahty of

I neans 1s operatlve Yy con ted to sal

"é‘l’%’&i‘qs dereisplaying fsiecivodes. eiepintbp savyee ¢f stepayds suffraduh@rimpart a
PR 8Lt 19kt 1006 pbihiis ﬁér's@ﬁmpﬁlgi/ (099S10L0Rs g&@ ?etrlrfﬁlu}égtérfof total cross

.structural  neans configured 20 to acc
spetiopr\agrarof Al Plee%qéemtﬁhwﬂaﬁqwﬁhgﬁémmnag‘ém elecpdesj fThe
~ dpPaathd WHIThIERSMPHEY Mednk $8lgbnerdilE 5Ll M oal HREKHRA FacliBuies the

toerl?ual ve};}%3 %tgtntgct ed to -at least one injection
e & SERgHC HEEnE B AEMyGY %m%eix fopResigdto said
etda&odeheﬂaq:seuith&:&g&is}édﬁhéough the orifice to the -

pr edgn t&m ned %tlft{: tﬁﬂh I ssue owggh pat i ent .

O het ™ HEPERE" GG LT %’ﬂf’] T HerEER &‘H“%‘ﬁﬂ%ﬂé’nﬁm@d
tegrépt g fluebrescovaacie@intaintgy maa;hdu&c dfent, Rewigp@el fhie RGO itself,

“fh f LV.Ol I SuU sserrb el ectrode
£ S a%}sllég oit iz opmasharbfsl ed I tal’t %eahst ‘ES?OH &ngse and actuation means

cpighited éd“a‘sm‘“mm‘mmt thongipthé mlﬁrg t6 the pedétamicadite within
Ql% !fﬁ% #l‘gltgor porated in the applicator upon
or

|nsert|on 0 he cartridge, identifying the nodel

.t ypeLbtr aspgcty df dlapdnvention inglyddrmeinanpaeg s tadigumd th accept replaceable

ﬁﬁfaﬁ&tﬁfétak&ﬂ ﬁhﬁ%&é&ﬁ%ﬁ saﬁag eﬁﬁilése &Ecéoﬁ? Eﬁbﬁﬁ%ﬁ%@ taﬁh a combmataon

[ nJ ug%ﬁassom ated wit usa e apparatu
¢ walatedary nelude yeans I&Epnmmrthq mpmaﬁpdlmmbam fincorporated in

thaapﬁc%p@@qme&&u loP o lohktdid¥P, rl@eﬁ&f,aﬁg%é M@&ei bﬂyﬁé df¥tr PR that has

ergonom cs. of the Applicator (i.e
bfreﬁﬂféﬁ%@)d wrﬂw@qsmr il pawgﬁmrn@c@cnfahmm assesiptadorth the
us@fic GRS Phpafdn, be positioned al ongS| de the, fluid :

reservoir, so as to redyce the 6 overall |ength of

t he Ad’ﬂﬂ%ﬂ“é‘t agRectsf dhe pysniQRinclinde suchappaipiug §<’é1ﬁgq=ﬁ%t° improve the
fufi@phalieid erfénokdi® of HRAppREEs: (i;m cheedFlintbBdcE)ah b @B of ways. The

thetheraetlca nt L %}t%hﬁ‘%ﬁreatlon of the
ingingtp Soue] o R poone]glongaich ey rareraois on gt tg roduce the

activation tr| gger Further, safety interlocks and

shi el ds can be included to reduce the risk of
acci dental discharge and inadvertent contact with the

electrodes 5 and fluid orifice.
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Furt her inprovenents can be included in the design of
the fluid reservoir, such as the utilization of a
vial, such as a gl ass, polycarbonate, polyethylene,
etc. vial, as a neans of utilizing a dry, e.g.

| yophi lized, therapeutic agent and a fluid supply,
and all ow ng the separate conponents to be m xed j ust
prior to use. 10Yet additional inprovenents can be

i ncluded to render the apparatus nore readily
adaptable to a wi de range of pdtients, e.g. patients

Wi & Bra WA B Yot Ble iefyfird v aROR YoV fiPoabd WSS STHe REHI G nlSE 1 electrodes
ran e of the thlckness of “patients" subcutan€ous

adipadeiniststionef the therapguticagtnti Walif Uit retion gbipe legtrical field, can be
t heprhested efikh ﬂﬁge Sd:tivﬁhdnﬂ;ﬂé@ﬁ mﬂwreﬁfctj&d&hocks and shlelds can be

ovenments can | ude, for. exa ept h
t oensti e Terisk AEasE ROt eSS i coptast N the eloctrodes
elaad fltid ddficeand or|f|ce or the use 15 of different
Iength apd/or di ameter .elect 0
L O TR SiproRi: fin o8 e tieRE T @Rfn Bl Aig esorvoic such as the
syltﬂmgm sfzediisgch dsm gww.@nbrbarb@nﬂﬂfﬂ)olybﬂmlem ets.ail, as a means of utlhzmg

t Ee de:golg eﬁ%hée?,%e?‘{ uie %{&?fug Vi s n@B f%[ﬂ‘;}.{i[ *A? tlIe%rFﬁarate

fpenmemtetoabepm@dhvﬁmmm@ssl te VVI t hM he skin and/or

skel et : ‘e
ofs ect?é\fé‘w?@g?g Cw@ﬁeﬂe bt il ffsgfﬁag%%@mﬁ ftuore readily

- opdepigbls to avilerpnge ﬁ’éﬁqﬁeﬁtﬁs o Batiship yih wadely dfferngdody mass indices

20

25

30

aﬁﬁﬁﬁﬂg‘%ﬁmﬁ;@r@ Eﬂestﬁ@kl@ss%f B%eﬁts%‘&ﬁc@ﬁ@@x% %@iﬂpsleYayers or the need to adjust
_caLIrld hand- he applicator”. Thé single

ude §R§‘b° %@ﬁﬁﬁf Vﬂﬁl‘f?ﬂéﬁ? '&t%@‘"&“"i%% FBPPVqIRpLs can include, for example,
cobdpa guug@fot hGuaig e dapth iohthe ﬁﬁﬁ&aﬁoﬂbfihe aisdirdd&and onﬁce, or the use

°eé$l‘@ o e Al g e PR ST fp ANt fength and
pgmgage@nmgnﬁaﬂeirlcal fields mnthin t he. tlssue The

hand- hel d appl i cat i nt.erf aces. he n e use

R A A R N I S T TS
(de}ivete of othetahantie lagmt nptidectical fidhis t¢ apmgédicrnined w wiittie{he skin and/or

' (ﬁt)ﬂegpﬁlh;ckeocﬁ" %E?en? H zI fg%%relt t% éﬁé@ch ?nguc gl% safe for both the

t1ssue siIt € agent
r%@tw and tht: nmug rﬁndmlmlmenté ﬂmmparm&ﬁomeses asigele use subassembly

%&ﬁ% ‘Sﬁﬂdea haftd!! fleili4), z‘h@z{t&y ?flﬁ?ﬂéié &@Lubsz{s%ﬁallﬁnfeéﬁms 4 reservoir for

SU|tab e pulse generator to the el ectrodes

mﬁq@y@ﬁ%@eﬂ@f rntereg 4t frastiopp erifics rﬁlrwhd?héﬁmwcm@e@@lmred to the
qgﬁé}{t,sdnm&gr A6 eRERdRL é%n 166¢ ﬂr&a@ﬁfnﬁ @1RbiSicdl §Elds within the tissue.

prophylacti c_purposes and agents wh are

held applipior ipledpcsp with fie seakpla%egtndwné fropiperates automated
GRRh&NIm:ab (e %ﬂafr BRkirbdY & thé ﬁfge&m e posifibthe orifice relative

consi dered to_, be substanti al U|valent and wi ||

be
tafhetied tegeite dPhienget heresp & FRyem I throyeh fhe orifice and ino the
Qirﬁ&rﬁé&u‘é%lté Rgd Gi}hﬂi& elec?noap@@faﬁtﬂéﬁl a@ﬁhﬂﬂé Pl tpSnerator to the electrodes.

The p gg |nve |on Ero F%@% a rog&ﬁwgg ara.nmnﬁmﬁdk)

for s
tpaidnsCiod ﬂﬂﬁgﬂk&tlb ﬁﬁtp&mﬂ aﬁlﬂg&fts whib} arel edmiuiereyed @dr therapeutic purposes, in

fﬂ 2":0316@3{3“' o o E‘H{ l%ww %Md&%% ge su%stanttally equivalent and

will be referred fo herein as thcrapeutxc agents unless otherwise indicated.
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SA specific enmbodiment of an integrated unit for
transcut aneous | M applications is illustrated in
Figures 1-5. The apparatus consists of a nmain unit
(applicator) 100 and a separabl e single use
sub-assenbly (cartridge) 200. The cartridge is
configured to include a reservoir to contain the
agent to be adnministered prior to delivery. The
reservoir will be designed and constructed to

mai ntain the agent in a stabl eZenvironnment and

prevent & Han1 ation. The 10 reservoir is
cpggé*rvé@§“tﬁﬁ§ected to an orifice through which the
ag ent Tihe pashyl invattion g videt an mpev@ampm foM}ﬁ, efficacious and

e, ebGu b RSELURLT RN (] deliy B Eer UL 25958 Ficotricarty

ringé connected to a OW | njectl o nee
I#&ﬁ icargehiRdiyety {EMAAE} r ode array and

i nclu Qe%edlﬁi &ﬁ{oﬁ{méﬁy&%tbéiaﬂf %%Jﬁﬁ&u@%ugﬁ% applications is

unwant ed contact wth the ‘el ectrodes and/ or

oHrspied i1 Tigusest IrdnThropetrates pongists ofa iR upt Grlispion 0§ and 2 separable
IsmpAusa Al dsseaib g (ca&ﬁhgem r m&&taageas SdkijpRed mﬁmﬁ Ia%égemu to
for autonatlc insertion Q elei%rode arra

a2 heagert &bﬁ?é’@ﬂdw“éteﬁeﬁ?’amt%éﬁw ¢ resaifarill pg o éeﬂgned and
apmmlaact Rmadltsn ﬂieﬂt@édﬂ ﬁ%st@l@@ﬂﬁﬁrﬁﬁeﬁt Sl ipkeVent FBBRRRMEIN The

for autonat d.controlled therapeu i .agent i.njecti.on
RO PRE R HE S BT B Ey e AR e i IRt imistred o the
ipatdant. ﬂﬂoabemnaﬂﬂmmlﬂlnﬂ ovifie] aecdotriptisdd of a syringe connected to a
%gﬁnlvg{] _Ea% & Ingegdr% l']izhﬁsu' t Q]f:necl&fs? RS ?l&:%rn ffr aar}alg%{}dg \1/1des infegral
sefqm@!motetz!@n h&asrtst amvmmdlcyntedt eith ﬁhemlctr@bnwuifnr dl&tarifine/injection

h&ﬁﬁ&hé@Mﬁﬁgkﬂiﬁ&Q a conductive cabl e and connector.

A'trigger 101 on the applicator is utilized to
initi epmlwetot HW-neasparatey spring mechesism fmattiomatic insertion of the

bRGRak bdy0d BRSnbARR Mb&SE SRV thd thilg8isaRd THE ﬁﬂp'hwor a8 includes a

- treatment paraneters based on the cartridge is

P8 Iedatng hechaidsta S Rr eaeist copwlicd fhegnentiq agantdtieotion through the

&p&é@& ErREE Mhd dppBiadid: idcd@Bratek B nié!ix%\f&a AW SlectticiFéRASRfication
devi ces of this nature, a neans for..adm ni stratigon of

Pk FHEPIA PRe SR GETAovice AFPS Phigmae fieatis (rsfonkprpDion sequence.

' Meafcbmﬁﬁay @lettfitAl @oinhiufidgHon WhickRvddiRro@@etonditive cable and connector.

Bt R Spi Rl G2 DU Gl be PRk PRy Permor

idesifyiabihe ]ﬂséttdd rhdgdgataad’ kdﬁﬁxglmnﬁ@t paddiliftdis Bdsedbd tel cartridge 1s
' rox%Qf g} eutlc agent (reservoir and orifice) 30
YRR ée

?ﬁﬂge Integrating the adninistration
means with the cartridge can sinplify the procedure

educi n par akys handling. Reduci ng apparat us .
é@%ﬁ?ﬁ%ﬂ;ﬂ%%ﬁ%%ﬁ§0%é#proﬁggoperator and patient sathty
.by el pmmatsi}r@}sqlme@ fleviess phtkismatnee tmeans dorddminpiration of the
tﬁ fific z?#e{lte ; Q resézv %t g%%tgﬁfg cQ %%%h@cﬂh%h&igent 18

~pre S patl a .
%gmtererbhavv épeyl cbsqrfbpfé ehlahuml meacbﬁweﬁtthemmslw dipclosed invention it is

dm%ﬁ t@fn?egﬁx?é’ﬁé Reasitbs mhﬁsm’ee%ﬂ@eﬂ&apasc ageh&g&a%& Bud orifice)

nmeans agent adm nistration wth

.vaﬁlrtm saetgdge. ﬁhfeg@m e a@@n@m%@%wﬂgm @ﬁﬁlds& epasiyiify the

p&)c&’ﬁfré ggﬁdm% £Hu8 naRIiRg. | Rl \AﬂtuE hﬁmtn Ednlld §m
eS|rabi£$that ongggtheus%if%be a%n? prove

°P?Ff“€©?‘“é‘tpéﬂewﬂcﬁﬁylbﬁéh@g\af’¥5 negdle phikhagapls *‘Pﬁfi%‘?gﬁea?f?% Intggration
per manent Permanent integration will prevent

di sassoci ation of the syringe and cartridge and _
reduce the possibility of needle stick injuries. The
syringe can be an off-the-shelf syringe that is

| oaded with the agent prior to the agent

adm ni stration procedure. Utilization Mn

of f-the-shel f syringe allows one cartridge

configuration to deliver nunerous



10 agent and dosage conbi nations. Additionally

of f-the-shelf syringes are readily avail abl e and cost
effective. The syringe can alternatively be
pre-filled with an agent and packaged with the
cartridge. Uilization of a pmfilled syringe reduces
the possibility for dosage errors. Additionally a
pmfilled syringe does not require a plunger
extending fromthe proximal end of the syringe- to
manual |y | oad the agent Elimndtion of the plunger

e)ﬁﬂsﬁﬁﬁbfbﬂes&h& &Eﬁacfy%l’ft}@ pﬁaﬁala&rﬁﬁedlaéatﬁpn@ﬁﬁé}&ﬁg pbth8n HSERnt detivery
Ies%i mat e{l ‘g is nmore ergonom c. Anot her
‘F"“Pgﬁ*’é@'atl ng the reservoir and orifice
with t tﬁ'ﬂereaetsweﬁgﬁuthlﬂe &mbddm&nﬂinﬁég&hﬁg fhie LR RIOY et administration
us elimnating the need

[ artr|
f L‘}}r‘&‘&ﬁ%%“ FipsrLr ﬁ‘é}? ng%‘ng SrSPEigmid iR = pYfEEe and noodle a
C &Iﬂtmaed@g abéoxmfmas ftisdesiedileahat ancel mﬁyhugeﬂa%éeﬁl EntdpRated wnfh the

h.the Nt Sujt blema.erla
i nci uge ut a e no{s e{;ﬁgﬁ ““a“ea*‘g ggﬁﬁ%ﬁgpgocmuonof
affe SZ@“@@W’WW%W@ fﬁduce the POS*lbxht}@fdesllersabit W|juties. SIthe Byringe can be -

C ek bRl Ae ﬂlrﬁgé Batds oY RE With 178 %&}ﬁi}ﬁﬂ k2 age%? r(ﬁ)m?istrauon procedure.

~shelf life. “Such g_ents are m
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_ W’Egc ey e fgam

pHiilizatiop ofzmathfheshelsyringe alloveppup O%rhdﬁhmﬂﬁgle@@n\koﬁqiwer numerous
ViRAEnt @Bsaly &M Vidati:Rd AAGEBLa1G B8 tﬁJ‘ﬁwﬁ'k}rﬂl eareﬁr%ﬁxly av:glable and

stor in the separate chanbers can also
£ Gt diseiive, Jbp exinepran gfterpagtvely be pregiied wifh ar agsatand paskaged with the

bextag) Udlﬁatﬁ:h%ﬂbﬁkﬂillb@sﬁﬁ ke ihe PERIRRy fopd(ﬁcliée%\ffo?sS

4?%@1? gmﬁgent a uent. ‘One suitab
AP eta R s G e o Mot IR & Plmger erieNdig ey gximal end of
tﬂmymge waninadllyyosdpiengeht. Aliainkgdn Fdicpplba cﬁiem{n&lub@@for a smaller
vﬁ% éa&up{hgt Jsl SI l[anss%atemlcang%kmv al ve that can be opened .

BN duequare pr oCEfy R SIAR BRI 0 the di | uent
C h anbémothGunibodingduialf intdgeatiog heresaol and oz whik the cartridge is S to

SBEEIR ALfBeth Bd AP oA  ps ipaing it ) g  sept

AYene. &dﬁ?mfe@tbhatw the cegitridge bﬁeOHS@OMITf R Bigemhisridles prevent reaction
(;j.ﬁ |
§Actﬁé :%%ﬁit: SIHQJI@[H%&ES‘ Iﬁcltgdgﬁgelg é{m&glé%ft%d ot!r),zg?ah % p(l;llycarbonate. and

f-the-shelf syringe an _ )
QEIWP*HY%W ation reservoir and orifice. The cartridge

200 i B iCREEBEUD 8@ttt 5520 id Dopiifiled Qﬁm@@ﬂuﬁr&‘ééﬁﬁf life. Such

the needle orifice in_a predetérm ned

PP DRSS Fithe dHuerhrrics leadmigigimtion 4 ﬁP%lth@m refreyaimvhere the

tyophiliesdiapid G041 he dRRR A HibBllinthd éapffﬁt@ PoahABS c%?a‘is ﬂ%%huzed for such

he syrln%e i n pI ace _once | is inserted Into -

ot thg separation betuigens the chambers isremped o broker to allow
nmiswﬂ tEd‘lEgeﬁﬂ”aaﬂ dileft. VielsAILR: BFarhida BLWRLEhS HAf8ES isQf stopcock

er .to insert
tht is manually opened. Another suitable separation is a thin film or a check valve that
can be opcned when adequate pressure is apphed to the diluent chamber. Such a dual chamber

: mservou: cén be mcorporated 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 caxtndge 200 is conﬁgured to accept -

the syringe and Iocate the needle orifice in a predetermined spatial relauonshlp with the elecirode
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the el ectrodes and injection needl e through the skin
and into the targeted treatnent tissue and also to

i nject the agent through the needle. A conpressed gas
power ed mechanismis one such appar at us.

El ectro/ mechani cal nechantns such as sol enoi ds,
linear notors and | ead screws are al so acceptabl e.
However the preferred approach for transcutaneous

el ectrode and injection 10 needle insertion is the

spring- based mechani sm ¥l ectrode insertion
a QL f .
ngr‘r‘?g @‘h e & kclzuﬁa%ng doﬁﬁ@ant tﬁL%@p fs {2%'?}]1 ng0¥'!|£ Httc syringe in place

tﬁ@eﬁwgeﬁemdﬂﬁp@dmﬁﬁﬁétt|on can reduce tenting of the
skin at the inseition site and thereby reduce
deflection of the electrode or needle. Electrode

y distort the el ectrode array and effect

treat maére a%fsfatre@zﬁ téciREmP lat ﬁ@ﬁmﬁﬂ& a4 ManiNNeRdbices of energy to insert
dhstortron may 15 effect gg galrzatron of the agent

cleqtiodesand iiectipnpegdle thegpe theskingad o, the &r&ead.ﬁﬁg'arr‘t tissue and
tdke teipet hodamt madgmme eléedlel &‘Dd:diﬂpyeskﬁ gm; ﬁbﬁ&eﬁ&nechamsm is one such

EIrEIN IR e T —

smmmagpmhhdHﬂweﬂhﬁwgeﬁmhaamnmahﬁsmmmguﬁﬁxmﬁﬁum@d®mﬁadammn

gl‘é&ﬁ n!? %swenl “bade ntle%inlnds%nq enabl e rapid

ep oyne SVEEY ges an njection needles into

t i ssuBlevirada lmmpmbchdmmwwumhbmem epidiyrgoetrate the skin and
i AbIG S O RBER 31?{; T Bk, Mﬁﬁd; i ShaNGee t’%er %‘t@tv@ug 3k b9 988n at the

aso reqwtes I ci ent not i on

iinsprtigm pite 4pd ﬂ@r@ﬁmdsmﬁmﬂt péthe glegfeade py r@a@lﬁeﬁtectdépﬂrﬂecﬁon mar .
ﬁﬁﬂ)rtttﬁb él&iu%et arkd) GndéfRE CitdaRiRAlt 4R Bnd paOsi SafOlly. RB&AY distortion may

E mechani sis are preferred since they can
&L €Y

@caterea?rmféhq aerrt 4Pd HeRTEhTTS. SSodhig dpstgple to insert the electrodes
bah DikHeAY8 b Ply RARKAER defibioh] Aaditibials prﬁmaue&aMb aﬁaﬁon reduces

do. no uire eIectrrcaI Qr..gas connections, they do
Riffent ¢ %ﬁ?t’&‘é‘* cOr SO TiEE %ﬁoﬁ?r‘ﬁ?’ %’epﬁ%based

- GidtHafismE Sreaﬂﬂil stﬂtemab la:)abtehegtd &ﬁﬂoﬁ&ﬁt ofefcedel M8l injection needles into

@ﬁ |C/P v Spring Primng Al t hough their
Ae¥t H%W“% ®ristics and cost effectiveness
make Ihieeﬁnntahe f@ercahﬂ mechwdsad for m&ummpﬁammﬂso require sufficient

7 {n‘ia’eg{1 o&mp gﬂg bmgtr ﬁrool;th%\@ eg%g% td @Q %rgé ?%eaqﬁ??ngg rtoe dm_] ect the

-Bf@%l?ubﬂb@.lutﬁh‘ slosoefsigsnt.d Srsuigmuauﬂmsl gepreired tis tlrcatcm ghieve

:gd%gﬂi ﬁt&%&ﬁo&qﬁ M anﬂcl‘xght\év% gr %&uﬁﬁﬁ?&@ gssulélechanmms do

rlnetespr ng nec S rior

. rﬂtqhea deotmcﬁé or @h eomdieelivhs theest dro moEnqiigreonsmukbideiciesmompressed

LreR@SSkGkY Prime the spring 10°

nechanlsntupon |egert|on of the cartridge 200 into
the applicator 100. It is desirable that the primng
Rltof /SRS dB PRBMeS™ ("spring primng”) be

acconplrsned in conjunction-with the insertion of the

car t Fittigectoiber fupetipnalicharagiprisfiewangcost ghectivepesiaiteithpm praferable
&umléptmg RidohadRmB ke anﬁﬁsatsedhﬁa&eawenawea%me spring
|ntn al so elrntnates the failure. nod
RCBRREHIA Feame SR EPnBreviR ?fy?d d¢vicsh et (s pafare require that

m@daaﬁuﬁsarg pOEShBscUits G € fxlind the sRPP AfcdhadBm Rior to the use of the -

RS T AL RSBk e a5y 5 e

nmeans 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/nechani sns to achieve
this function include but are not limted to 10
conpressed gas, solenoids and el ectrical notor-based
mechani snms. A preferred nethod and apparatus is
to ut|I|ze the |nsert|on and attachnment of the
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met hod provides the benefits of the described

invention while elimnating the need for the 15

addi tional primng nmechani smrequired for automated

spring primng. This sinplifies the apparatus and

reduces cost w thout sacrificing ease-of-Use and

safety. In enbodi nents where the cartridge is

utilized to prime spring drive nechanisns, there wll

be neans to apply force to the injection drive

mechani sm t hrough the cartridgddw t hout depreSS|ng

t hRe l;

sy i oot HOSR of B SR b 05 BBRcr 567 gt e

f grEg o tlqu@“%mhad@@ (tsprigg nriving " hbe aqgpipigphed in con;unctmn with the

MEAdRARh $Mhe chrlrides 2681 BB AR od. hﬁ a@tﬂ@@t‘[ t%tslﬁﬁ:hg%mg the procedure,

i ncl ude nmeans to prevent accidental deploynen

eI 2BPPR YRS SR 81 Feuw B iminaks therpeohlw@p fiilure reddetofot priming

C aliet spiinlf) €A vatiey el n6bklms dag bR e E@% i) %%ﬁamtus to accomplish

s |ck | %UIIES Nbggpver i s desirabl e that e .
Reatpdypring pping &ﬁ’?ﬁe&m §OBPRSG @ I RU . dyfaitable trigger, and

c @ I eaFi (o) Eebristim eﬁtﬁg}t fiem ﬁieeaﬂéxgpdmﬁ:e do1e BRAG(E WbHiidNDE the cartridge into

n odi.nent there is a
r I's k%@ﬁ'attor HE b e, egﬁat or mﬁay p%‘é’ﬁ%’%’?‘f@"c@“t {be grfEey source to the
b sy ). civnpresof emg:gphnmhang;ms mcblemgmsrfammbﬁ inicladé B@ are not limited to
S0 b TSR St RLBEL DR GALL g 7 om the
appli cat or ‘causi ng | nj ur or anage o t he
appar dt prefenphmetdpd prd apparﬂiys Yésutilizb ke ibwrtion endattachment of the
gt o @ik %ﬁﬁlicgﬁr o s Gnca th gﬁ prime the s?ﬂ%g mechanisms during -

spec. ic errbo I'ment 1S pr. esente I gures
d&r) ipRgrtion dntp MkraRpiicaier of castEidee H’fﬂ’g‘ég’p rtilizing theTausdpe priming

Sﬂﬁbﬁz&eﬂﬂoﬁxﬂbsttﬁ%eﬁéﬁts W dht dQ&BHYeR %v@ﬁtﬁmtvhﬁfe cliBrafROGE fde§ for the
%ugm sos, used tqQ 30 achieve cartridge primng are

o BRI RS BB POt STRRE Rsfniag. BRnampifess the

" repphang ﬁ{d&etitﬁés a@hkrmauf@cﬁﬂﬁﬁgrda&g&f-aﬁé ha¥ fgdoes not

d f the. d b t |
he ¢ %é SCO ?‘“ﬁtﬁ%%s |“§€%fdlt‘i%$‘g‘?“‘:’12p\$’g é}“ecnmechgmsms there

ol e e tMQt:;ayu ﬂ)r&p:p Hiedajbetion #66: BEhagiHn ﬁﬂr@l.gbt ; i ciﬂndg%lmhout
& Cartridoe erted i .
ap%fg I C torSp’fﬁ%pﬁﬁgeé cpf@%cl%flgg‘eﬁgﬁﬁ‘gﬂﬁq%ﬁyé‘meaﬁ@? l‘g(" since the
tomfaipr applicscfore itetht atrtralge to @imd th@ﬁirmg neckaiis}iel ded@ble that the
niegtion

AP Rl o el e RHRAT 5t ol s s ding
ahthe epaftidge entp ﬂ@\ﬂeﬂtcﬁhgwtﬂwemewhﬂﬂ stszlmfjumm Moreover it is

QRUBAS Dl £ 40 B8 Gso Bi8cent Elthibe RPG LbimPiation to the

enbodi ment provi des s prevention pro
gleerdeind el feé!mgmnmwaﬂ diieae/in émhaimewéwdlmnntdhm i3@ risk that the

PdralbrtHayI¥1cARIth Sl Ohdeii8 osih &Iu% ml o %aggguﬁ',%mesmd

retracted and | ocked wi thin the C

- BIUSCRESt Hertiedle Garttideefinmn bia perticetgrcayrian iy ardéor damage to the

.30

EppRGE O dRerbfok: 12 2QUebibB10 PGV a&meaéa:l dediBh th'hé/ @ar&ﬂgé he
cartr r%ge ﬁl lar 210 and thereby maintain

el éct Senpodiment i rreseued Bdtgres -y fﬂ_rﬁctemlg the invention of

caidge hiting FUhdse ekilled inGie Mu&g&b&%rﬂ@m@ ¢ meclianisms used to
% Otv%Ctl. gel S prow ded béfa cap 230 .over .the distal

¢ that H?Wé%ﬂfﬁ!t?ra?m'ﬁ gechanisms
for &Iﬁdﬁ@tcaﬂlﬁ@cl mﬁng)dhes ﬁ%ﬁtﬁé@i’lﬂhiny the stifpe 6£e H&cribed invention, In the

3{1 %I;Lélbcotéieug%rﬁ W%&ﬁ %;eglér e?g%&?%éﬂ@%{xf %&p@%ﬂé&ﬁﬁﬂ Ezr%%onﬁgumd 50

deS| gned to mnimze the risk of -




contam nation during handling. The el ectrode hub 220
engages the insertion drive nechani sm 120 and
transfers the prinming force applied to the cartridge
collar 210 to the insertion 15 mechanism To prevent
accidental ejection of the cartridge during primng,
this specific enbodi nent incorporates one-way
| eaf -spring latches 130 in the applicator that allow
the cartridge to be inserted in the primng
orientation but prevent it frdm being renoved or
ehaertlidhe LBRLanWnky A iAEHQf Into &.era?,sz&%E LFRg le;ucﬁ:@ ifhin
anot her suitable nmeans to E)re\'/en acci dental™ eJ (o sk
diiepipiione 2y the paging opipeietion s lead 0pg Fagilevared axtempibe ) of the cariridge
| ongeped @élinjdatich V@ nRBRIniscAL1 bnd HupRrtsSRE bitfing 6riAh 8 ehanism
| atches 112 122 capture the jnsertion and 1 njection
s@”f* R YRR Higrerhanimfrom FonRs g theryrngspissr 302p Thiveproific
5 ambodimentgictills ﬁio&tpﬁsvgtﬁioh hnctﬂi&ychﬂﬂleela&goﬁ@&x%@dl@ %iuﬂgd
" treat t..A.so]enoid actuator. 114 4 i s attache )
SRR b A5 b 5B o Rl et et spbbretctod ang
dvked withihthe natiridgk.cSimp sabts 22 isquiiangedvhohiRndagifigelevedidhb electrode
. . L I nsey.tion_and spring, -
PR B Sty o361k HeblEe SR o uBhy SRl e
electoderficedlesaftly sathotedwitih the lmtraige.t Furthgiestitloaidentamination
i : ' ey ion.the .
10 PRRHGE Bkl Linp 234 bIEBE el LBRE B AR oo cap 230 s removed
PR &rrqagrentirnplieationc Resfirably, the garf is eenstmeptedod prastivervisistant material

iﬂtﬁﬁht&ﬁ%%e%@n ﬁ%%{pgﬁ ﬂ@c‘éﬁ@%@ i%g‘i &0 Hllt;l tinize the ‘Sﬁ-,of
- inj-ecti.on -nechanjsmis released. Additionally i n_rf s
%{am o Girng Apntling, Therleckprisbuk 34 nnzeres the desedion eve mechanism

120h8d R2ifeante HRRE férieapslicias e dautigh c418r FIMS t5h&hlod

relative to the cartridge, so the _ insertion nmechanism
(5 P o AL PP POt e 8 SETF48 FRUS aspecine
mmﬂ&hﬁmi@méﬂl:@ﬂ&e@ leaf—?ﬂin@%&ﬁdh@@:ﬁlﬂ&i_ﬂ ﬁiélablglﬁathﬂm&%&} the
nferface.Factors Ln the practice of the ] .
e DT B B ap R PR o bigoroved o oot i
that gritotdtioant. ratchet merbaoismds st duitatily Byl i gewaf Rcidafal cjection of

e L8684V SviRd et a@% nistration The size and shape of
- @{1 & appar aé Us use H%eofj‘r; i ger%ff‘ly a erﬁteﬁ 8 gta?@f?a'iof’ ﬁ‘@gﬁ?@?mmﬂe‘i
20 Iytphep X2 E%) captare thé nsertion id injpdpatiming sealpinishls yod Mafbtain them in = -
Rl YRl oAl VBl B a1t ALASL: A S5 idactat
site, It Is eg esirabl e that t%ce %gs] gr#%{agg 15 h33ien0id actuator
1ih p &t artiechediioi dach latch 13% d &2 andevisn sitiviiod idisplack thellgch and releases
RRPApEhétBadidn {1£ 1p6.0Per. | ocation and orientation.
| mproper positioning of the apparatus can affect both _
t he Unonepyplgten of the eagidgacinsertisa and paingmsthanism priming, the cartridge
25 istwisted ¥ turn to complete attachment of the cartridge to the applicator. In this attached
otientation the cantilevered extension 202 disengages from the injection drive mechanism 110
freeing the mechanism to act upon the syringe plunger 302 when the injection mechanism is
released. Additionally in this attached orientation the applicator depresses the tabs 222 and frees

the electrode hub to move axially relative to the cartridge, so the insertion mechanism can

30 - advance the electrodes and need_}e when the mechamsm is released.
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In addition to the human factors associated with the
user, the size and shape of the device can al so

i nfluence patient acceptance. A device can be
threatening to patients, particularly if it is 10
especially large, has a form suggestive of a weapon,
or is otherwise intimdating. Therefore it is
desirable that the device has a formfactor that is
bot h ergonom ¢ and non-threatening. In previously

di scl osed devices of this naturld, the drive

MESR R Eﬁm%@@r@e&m@ §eREedGs | ineirly and in

series.w carfridge IS results in a long and

unwi el H/theeRstce of 2V OBy SrERBGCH Fchiiman fagtord Plasesignificant role in

0 rcom@ﬂgd ptowﬂu@esfe an SRR dpARGadinisia @Al alht ﬁke MdtsBape of the

the c ég% nd the [ e of. action of the
ﬁ%"&&ﬂﬁf*‘f{@%‘ %'&P&Pie@cehﬁn\?e‘e%@waﬁwm ability to

C affedwela deltvegthe agent th ltlmetmgbtwsﬁxfe slitél m B da&f-asetﬂmft 8=l Aefh of the

r arr enent nor .
L N T T ——
e iﬁfbmdpmpmn@mgfo@yhe rag)awnﬁmh affeat bth ¢ile ssiblylang eﬁicacy of the treatment.
mecha Ei
the | %ég%?%rﬁo g%n g\ gtoksrllssa)c a(t)ed g‘g eevueserath g%? : \gﬁﬁ!g)e of the device
f el Arfugpcepatiqng sdcerjarze. mdhepe @prbﬁ ﬂgeaxmuhgmpahmts particularly if it is

ch’ﬁliy%ﬁc BEOS folrfd $iAPG e BP:?vAvgng() enEU%ﬂaﬁMibQuﬁé“ Crherefore it is

electrode array or ;%rlnge
Gph thedevige s %@e@amﬂtﬁlbota@wm@g end ryn-threatening.

i lﬁ%ﬁﬁfﬁﬁ:ﬁl}('dk@l@ﬁ’fd dBREds QR Y ndnfRh, GRe drivld xﬂeblﬁmﬁ{ﬁg fibvelteen arranged co-
illustrated.in Figures 1-5, the insertion

I ment
ﬁijﬁh?"é‘d? P W 1R Getrisera AhiS Frsuityip 2 frsg iard wivaeldyidevigen The
tdb@crﬂwp@hﬂv&ﬁibﬁ) ﬁttl[hai éilel o nosddlive infesinisfs @AdeBEin parallel with the cartridge

R P sl of B TP Ae i e b Bl g o e

 Chnianged @pAeatly Gy ib&ﬁ ol%ﬁtfa@idne MHisiphiaél ghartgbRe@PRIds b @ compact,
_Q%gmbﬁ%ﬁéﬁﬁgy he c ariridge. Cartridge

ntifica o be well suited for use in’
cl i ni Oat sppifk: lemh@dlmmt emabyﬁlgmﬂie’t@md&al springsieobdudhnGs. descnbed‘ in

Cri

PaEATTR el b9l g%ﬁ'eaﬁ%g e Y B RER A v

PH?@I‘ wyepend @VGeteehamsmedewth@e\ﬂm sprigg mcburround the electrode array or
eNhbatibiy a@rﬂl&,ne &) g.g{, utilR cg%‘éaﬂ&{ﬁymease Tinear .

c i guration” and rical par a
SﬁﬁP?@Hﬁﬁﬁ the tissue

In the specific embodiment illustrated in Figures 1-5, the insertion and m;ectmn spring

" mechanisms are positioned within the applicator parallel and offset from the cartridge, The _
- Force and motion of the spring mechanisnis is trausferred to the cartridge through drive arms

116, 126 that extend through fhe applicator and interface with the cartridge.

" Cariridge Identification

In order to.be well suited for use in clinical apphcatmns, 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 conﬁguratxon and the electrical field parameters apphed to the tigsue
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13 (including waveform voltage, duration,
frequency, and nunber of pulses). In order to assure
that the prescribed "dose" is applied to a given
patient, the proper electrical paraneters will be
conveyed to the pul se-generator.. Although this can
be acconplished through user input, such a system
woul d carry a risk that a user error could result in
a hazardous operating condition. 5 Therefore it is
desirable to provide an automai®d neans for dosage

I GEEIGMThd WM olihd) Hibh i azardous

o@er t ién ‘cgn‘gﬁ toijtg%. ] E&éﬁ%%tl b%gﬁg{nheg? epugsl%ge)‘ ' Seder to assure
s @% %Pfegﬁww ihiprHed t 3 isivgn Biliget, fhe poger ddctisalparameters will be
poa@iveyediu the PRt R4lera®r. S BVIRL ihiRAEbd LR b olhh
th%winser%?gﬁ&g?ﬂ?hercartrldge int&ﬁthe %M%?@?gﬁgﬁ%gﬂmﬁswdla
| F S TRORC oA Stk et nseheiras ceitd reswliin a dirrgrials operating condition.
pBlrcastor: éris dpRitle @l providbehebinaRd GR8E o Bsad6 b8 thaPMinimizes
tﬂgﬁépf% rer dge that includes the other two dose

par ane e??mF%H RRCTLE 1N ode array). It is al so

desi r @idfheughliizdre 41h ecverabaittonsaied :]ﬁemg:ma di&aﬁtﬂﬁﬂighiﬁb&a preferable method
i til. Lect I.] si.gnal . paraneters are

B psobbEek Bichinubcl BhE Bl b ion S Bon L AT it erbliglon Insuch an
caPeimegidhe geattica! sigpl puanders pirtiallyrdeteimnins tase e sieleMSA by the
RNdE8 $haP fncﬂiﬁéssthenzﬂftéfrt‘f?% Eic%\l@; g%%ﬁ% Ziﬁggntl 228 §35al § dréa\}% It is also

circuits and other re [ Ive rean:
geubladit e fegmentiseaiearrcatnst brinitiaiefl uatlitteadbofrionl signal parametors are
CENTIREs Ghsdtes BRPhddCbpe? Pidc BE T AMS c{rﬂ{t)l ) tﬁ:t:taaré;tpﬁéagog.-eln previously

idgntifiqatlon,/ el'ectrical signa rane _
FERBEHidP TSR of Rl #rassstmableriteptips cixquifs grottiectwlaively cxpensive

hleanstavises BésSittll. 1hedide s Wwhil Sadkd £ comd G ta 'th:*ethe means for
r (0]

ssoci at ed. manuf acturing processes that are
PREE; eiiicton el vierlatals hgael Beomen sepidippyefictive. Tn
PELY lﬂd{‘:tﬂtel (Eﬂlpbﬁelnfshﬁ ﬂﬁﬁden}ﬂﬁédtioﬁ S6RENInd qgeglkga,&ig{]?@ Sl Su g '/hg
Ui ta neans for cartridge identification
érlgég%%e? iﬂ%:ag mé’?‘gﬂg‘fl" ?”é“glg‘ﬁﬁ“i PFgree Sg‘ﬁﬁq%é%‘foét SH8etfYe- i ncl ude
opt i Qe skidied potearPBill Weiphizh Haothie AreaBErl GbI8 Sfats3h Qriridge

-3 j ification. In.the case.of bar_ caode
HERGMERGY olo B sehfiRtooBhiron. Snliiia SRR iladd Bhpicbarcode

iflenbifipation dndwirdlesshelic fiequenaydentifichtivh elnrtead s of bt dode entification
e i <1 e ' e b Lhe case of radio.
%8G5 1 0545 SRR e B O G B
it thegealicatpri Fitthe edve ofradip ficdepoidentifiegtion diegiaigiondmubeld be
BB - he anplic the. . .
RS L0l i BBl B S RSB EB ot . ooy e
"EEGUEMRY P ugphamisieareettedbazadip ficagucmimaDshqiapertidpe was
- pRipkRE fiedhddo HRpARRI0E CALRfier s ARSI L3RS a[@{x%g)? discrete

is to utilize a series of discrete switches in t
sﬁﬁi}\eﬁ DFPPLFAPr tht gnay be slogadabopfea rattiidee duinsertpd jEheipattern of open

andIclevet edfitclibh Fola Ub@fiindthe GRARCA A LR RS WS BiRhos coutd be
woul,d q$%§rw¥§§ﬂthe el ectrical signal, paratneters.

b P EipirorsE 2By fbensBitablecTaiah-cal |
opt dfeeleemtipl@om eniboilin@hiiilizig tlirddéRn SMtdcEhhirs i 6 applicator 100 is

- one_.enpodi t utilizin hr ee .open contact
AR R EIBRY P e 2 6 Glop ar sapiac pais whn e
cag@uidghis nitabed @pke ippliediér Tl 3kt dysemGell idohefy 8ev@R Qlebtlcal signal

_ ) C ct pairs en the cartridge is. .
pep LS ok 1 6L o) oo Cinho e Ccnion i potattched.
identify seven electrical signal paranmeter settings

plus three open contact pairs will indicate when a
cartridge is not attached. 14 ‘ -
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In addition to defining the adm nistration dose, the
descri bed invention would also facilitate the use of
a single application systemfor delivery of multiple
dai ses of agents, which require different electrica
conditions to achieve effective delivery. 5

Adj ust abl e Treat nent Dept h Ef fi caci ous,

consi stent, and safe application of EMIAD for

i ntramuscul ar delivery relies ip part on treating a
consi stent volume of nuscle ti&Sue. However, there is

a Ilsa@[ﬂoh it @fFining el adinirRraie WeE ﬂleﬁﬁidnﬁéﬂ iﬁveﬁﬂ@h would alse facilitate the

trent . sites.in the_s ut aneo pad thickness-

S TSt b A 52 £REH T B ey Qtia S o i
t ﬂé’@mﬁt eldumicah@nditiomhyto adhiRot affidticJeliedryat JAW 1997 Jun
4; 10 277(21):1709-11) a range of deltoid fat pad
thi ckness from3.7mmto 35.6nmis reported. So for a
gidmetalle FrentmpdtDentlt ay si ze, the vol une of nuscle
tissu e e fat
thlckgggégﬁﬁégg?¥%%g <ﬂ£%ﬁ%ﬁ$%ﬁgtness of “FiEE yB¥ifar dstivery reios
bR ep treatias 8 erswémﬁm!% W aneclatissee. Eawevesi Gere fS agdgaificynt variation

bR WRE Baiils 280 brSatAGH s%@e%tlme Butch@ohEA a%'ﬂhaémss%%t  penetratod to
el ectrode/ needl e Iengt appropriate to treat aalgg "
Haml

peTSe e Wresied mglettisyien i engstYy FHland @A .ohat A

mu(zem?o@ﬂ lﬁ R6fd TdeldORt ﬁ&atmlwmfe&“s RNE 760U 85 6 ISreported. So for
ati ent ﬁg@ % coul d_distort the

Q! ‘é‘i“rebea'éO r"r“ﬁ siz fPeaPhEs e ?&?’Cift Yssugriteaied wilbegy d5ponding on the fat

tpae aﬁcrmms, Aﬂﬂltlbﬁilly rrwtioes o dssut Bilveeni the mrpsmu@ﬁ; b%ne also vary

t f el ectsod
SRR B o o R e R 67 55 R e o

o -apapmn}e toltmattd’ietgp paERenbay xmpan bo@rdxmﬂgunmﬂjlmﬁta Rlsman | p;rt@nt
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%%k?l ecrontta EH oth Louﬁ ué)e eto Ble52 é)flr ,\Q nv ecgltllﬁ gxsiﬂ;‘t é:he electrode

es t ectro nee pen I on e

rﬂmlgm@aﬁe@@afam and P@da‘%f mfﬂielhyaﬂnentatiﬁ iy thetefore -ﬂmuable to provide a means - -

G akifub e df@le%d@:}ﬁ@dlet ﬂ%ﬁe ?&9‘{3}4& ePbn &8 &ea%egzg sitd 13 patient

e apparatus-
s the length of electrode/needl e that penetrate

i Nto folig: lﬁesehﬁmenme s R &bl eSinG PO BB st hﬁj%tﬁ@%@&n{ invention

in Figures 1-5 utilizes a dianond shaped ring t

?Hﬁl&gs fin plctadsiopediepensiyation fpdh (s mae cachertdptpd anially relative to the

. p@Sidhd 20V, tif 09hATBieQbngBXdfShetin tm cHbRITBEHNS BARAG fih Bﬂhe apparatus
ressed ausing th m nar axis to ex. pan :
AT B feleofrsdly *‘o'ﬁ?‘tm@et@?ﬁfﬁp .ﬂ&fg@ﬂe%n&ﬂﬁefmﬁc embodiment

ﬂlnsﬁavdﬂl mF@m@ dl»SW&iIikeslanlwand’nﬂ BBapbdahg hst ships &6l 8%:re8 kflal positions.

SoofiB B igion e BP e DL GeOnd 3P Hifels S gsed causiog th
mmmm&mﬂ'mkfawﬂmmmm ﬂiﬂ@uﬁﬂdydﬂhﬁﬁth&fsm%&teb:bodmem isa

A URTEE BRI bOBSuiagS iR b FiRRD, Hredfae i ek ana

'ﬁmhneﬂwmm$mnkl&hmauﬂm&mpﬁ@ﬂmmn&spmmmgmnmﬂhﬁhﬂsﬂ@qm&ﬁhmmnan

58 efudld in injury, loss of therapeutic agent and/or
d%nage to the device. It is therefore desirable to
prOV|de 15 a safety systemto prevent accidental

A nisms. It is preferable
it event acci dental rel ease

. of t ﬁ@dmnglen@aﬁ ﬂmpgwd %@h@mmmnmm Ispringmesshanisstean result in

il Rk ONthaRStuliERRAG andioPathdeb RNVAL bdbice! Mes BRBEAS mﬁerm{myto provide

|nadvertently activate the treatnent sequence
handl i ng the device, so it is also preferable that
the safety system prevent : -
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5 activation of the treatnent sequence unless the
device is properly applied to the treatnent site.
Proper placenent at the treatnment site can al so
affect treatnent efficacy. For instance, the device
is desirably applied to the treatnent site with
adequate force to assure that the el ectrodes/ needl e
penetrate into the tissue to the full-prescribed
depth. Preferably the safety systemis automatically
and paSS|ver deacti vat ed wherl5t he device is applied

Alﬁa%e:% : C at ngpetnggclctdgn% rtelg%s% gfl:r%% ?p%%?%}eeﬁ}fgz%ggg e{tff preferable that such
sysatebyslae prevertt acadpuial elease of 8papasenapaiiaisoiue ¢ @erndl forees such
%ﬁdn‘%ﬂd ﬁn%agt ﬂ&hinoé{ lggthg gfesnggrqu%q& d@erfentéy aﬁtwate the treatment

aut omat ed/ passi ve sa | enen i m nat es
tsREueptssdich handfing the d@ﬂmﬁet sfalsp prefaidbieothativia safty dyllem prevent

Sa@ﬁv%hb’n SO RtmehPscRiHE Sudsd dle duase £ :m% é@%@ﬁé&l}s 3{!,' tRatment site.

enetrate into the tissue to the fu

d’é‘mehp qempent 3 e Heanens stecapialon affpet Ewltlw@e@ew(: Eorj igstance, the device

' @Msiﬁﬁ)@r 4ppliddhe tertRatk ¥R Hite Sith Qddqults for@B hisBRthA fhe bR otrodes/needle

WI|| exce he for c ary fo insert the
@?tf%fa i fegaiod %ﬂhé’“’séi’ bed it Sﬁetsfga& % e ek %?3@?“) is
Iiuemelioanjt m@essm@eiehdt@meci @hatthe aevld;e ReApPRAL to lﬁ[@:&i_‘azjatment site with
veral var,i i scl.qQs n detai .
ARl g e PPt st s BB el Byt B ot
peps@tetaperatof Tieyc dn ndx;mcbeto Emﬁ)hfmmgiﬁspt@dﬁﬁu& ﬁbmﬂamﬂﬁ)asswe safety
ﬁ@zﬁﬁ%ﬁeﬁ{aﬁ% ihe m el S;}osm EPaﬂl &3ant1 IdI% of no(%rdgaecuva ngg}e sate s?(stem

pounds
saf etTp anpud ﬂiatbfee ddldl@des{r@edlh eenem mtcr ﬂm u#suc methtsﬁllltplr@cnbed depth,

RRidiEAL! B, LA §Bich hthivlofl i BRI E &Fs’tméﬁ (eu?e “Application

ounds (15.6 - ons er ab

1)} willieresed the f@ee xmcpasarﬁéa m&zﬁb@de@oﬁw@edle fﬂeﬁ etqq@ode insertion
RRRrALYE el@élﬁ:d@ ﬁﬁ&%x‘i 2Rlets @@%&ntt Woh Elﬁextaf @ﬁwﬁé“ t:vhﬁ:htaﬁe disclosed

referred enbodi nent of di scl osed

wdeiad §7ef§‘9§t’1@?h Py Wr’éwﬁm@@s%waé‘&lwmeﬁmﬁm goroe may be 2.5 pounds
@pp Nea@dusy, théRQralihd 8REhund AHIERNIHLLRbUIS bODS pdBhds (11.1 Newtons).

%e%@hé%wnf&s#ﬁéuﬁ@éﬁé«%ﬁ S et e e palcption or
\sqslﬁd imgaemh as3iaa4%5.0 thﬁisqmmem P DRwhmb\WPederh bl the required -

Rk e 455 Rt e S b gpl the ostment

sgtceventl ng acci dental activati on of the treatnent

sequ Theblogl cn{]o%Jthe"ﬁscP gh SOfstet he5 er&ﬁl [ Ca%e%.W"thm the

floa IyW| an ou |ng

, annhcnthlW@d least oaq nmiltaem{sd:pﬂég physallpyreeentshe lnghds442, 122 from:

exte E&g ?:%@%ﬁ 0 uésrlﬁl(ﬁlgh'6t ﬁ& leéc r %ﬁfg)io: a‘g%ﬂ’eﬁ%ﬂl?l b eIhe connection

betwepwtbe epplisppl trigear puththé BﬁlmenW@anWapm bjssan efectronic switch
189 RiehBlpie ek aécfﬁﬁm% %ati%hk?th\@”u{aﬁm@ﬂ% The il

to over rrng rorce the 1 nterha app I cator
meghanisgs of th.e epté@aw flonit axiglsewighin e odterhohsieg 1032nd pug mafritained in an

cRRRdel o
e T4o aft ep05| ) I%&ﬁgﬁﬂ%&h%&héﬁi ﬁaghcam%nd e extenal

sto relative to the | atches an

| ﬂ‘&% Agesripe éfgrido fhe@raf ‘?R"éﬁé@h"ﬁ\l‘é‘lff”&r’smﬁ’a@r‘: ABP2Faesyis applied fo
- teRRatRS €It WD 288 fkate PrRGid BRHVERbME the ARGIABI8 The mtemal applicator is

Fur.thernmpre the el ectronic_switch 142 contacts
repeRiquef yiflin e onter housing 192e I s ROREioR, ﬁfefewysg@&arq { Gsabled. The

communi cate with the pul se generator and initiate the

- treatnent sequence. 5
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El ectrode Array Insertion Spring Force/ Rate

El ectrode insertion nmechanisns require sufficient
force to rapidly penetrate the skin and inplant the
el ectrodes into the nuscle. Rapid insertion can
reduce tenting of the skin at the insertion site and
t hereby reduce deflection of the el ectrode or needle.
El ectrode deflection may 10 distort the el ectrode
array and effect treatnment efficacy and patient
safety. Needle distortion may ¥ffect co-localization

Ogto#» i]ﬁlb ?&%ﬁoﬂ@mﬁh@&{?@l&@&h&'aﬁ& ﬁtﬁiung%@px'e&cntssthe latches dfinm

des e to Insert the electrodes and needle rap
t Biseriznging fFem the fnserdion el injaglipnspiganachanisgysi Hurthermore the electronic

ekeidul12s @Jnﬁ@@ @Le%ul:e? 8&stnl QR I QRGBS oPRE R Migger to communicate with the

di sconfort e _energy storage and di scharge
cWH?%P‘é?tP@“ﬁé‘gh%?ﬂ'%g'F?’i’?ﬁn BB nechani sns are wel |

suited to enabl e rapid depl oynent of el ectrodes and

[ 'ectlo ﬁgd es.into 15 tjssue with m ninal

able = e Lol R, i abl es i nfl uence the .
S pr in gﬂé(ﬁbdhenﬂ&ﬁilﬁmhm requérp suffidievt fopewts caplddyr penctrate the skin and

it B ol il el o R B LU BB e i ot e

Spacih ween el-ect es an
einmzrﬁdrmte artd| qmergwn@top gleﬂelimn qf therelarmeic gt mediENﬁhgmde deflection may
Hle% b ?grg{ iy %c,tt ﬁgtﬁgxg%ﬂfgcﬁ&% e%i@tyl I\@le@&‘igtortlon may -

yplc e array configurations contain _
fmm @-lpelization efthe aggatand plyotripd feldp.ce0 i is@ativehlg e fgsert the electrodes

| D Gbdaid d?lt@ﬁ'ﬁrnﬂ% d{cRdn> Mdﬁtﬁhﬂlytrw&ccfh%ﬂgﬁ&dle%semon reduces
pot h.t he el ectrode di aneter

tsientdirpanfonss The encrey Gipsge aphfisqhige chagsterisiics %'g?ﬁh@b%sﬁ‘é
ShaGhiRAe A RERE tARIOFapiIRpBAGID §f didterodes BltBihjeofion needles into

-electrodes_results in an increase of the m nimum

r?ﬁﬂﬁ?@&ﬁWﬁ%%FFW@ﬁmforce El ect rode spaci ng -on the

- ot her sbaspa vﬁr&bleﬁ ‘ﬁﬁlﬁx&ﬁ:leyhep;bﬂ@fo{‘de @e@bsatycort tagid smmim:glar electrode

rted
Sdmltrbmnpegeemétno deor mmufoglar BSAIAD, pmm:h@rgfﬂ@tmdmsmtmamnge from

f cal
(?i prgﬁ‘e??{g IE:1| l(far 0 es u i ze h ?%5{0?’ aéagllq}eogt%%ﬁy’lselectmdes
Snadhm@“ﬂmﬂﬁ$@8$ﬂﬁmﬂbkﬂE@ﬂgmﬁam@&mﬂhaﬁummguﬂﬁgwg@@phnthﬂm

h o |
Ul S R 3 02, Bl Rl o ot
tdmmwrsncufo:tmreasmﬂmmmbpmfe@r:trqﬁewwa@ dneny inereagse obthgminimum
r@cﬁ% 8h Bt n Bik! ﬁgu&ﬂ%ﬁm% JRafe Jﬁe@ hgRlis BbE8e p@ﬁbrﬁ&ﬁl to the

orce. gle ectroetlp geonetry
L=

peafinghetiten cled®dns. Py to thejipteraption of tigsug that is g;pq}:ixﬂed gﬁ]@e electrode is

bet Ween 031|de§ﬂ%| ei ea%ar?ﬁ,eﬁe e{ ?fl t er(P Ctilga%ﬂaﬁ hx}eeﬂc' Aéftrodes and

-qhgeﬁ&i Sk &e&@%ﬁéﬂg FeSifltiin hEHher iREHRATAEE,  IHRAIEMTAD apparatus,

force. Experinments are carried out to determ

QS IRnE P gL PesERE 4 ke oSt BLEA A IR Flopigp gPacing a 1oast 10 times
edatds 1N ARl bRAY Slebtralies @I ek Bhe adrditind ﬂioiﬁ doffinonfy 15-20 times .-
Sg?éa%‘e%t I‘?‘PiglmOf %t relqedig htatlf;a tgractmg pi’ t%gpﬁace& fissue and therefore electrode :
spacmg has minimal effect on the insertion force. Cutting electrode tip geometry is prefemred to
minimize msertlon force. Biunt and dﬂatmg tip geometry requires increased insertion force.

 Experiments are carried out to determine minimum spring forcefrate necessary for rapid

percutaneous intramuscular electrode implantation. A selection of electrode arrays appropriate
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for intranmuscul ar application of EMIAD and wth
cutting tip electrodes is evaluated. Each el ectrode
array is inplanted into a porcine nodel and the

m ni mum spring force necessary to rapidly penetrate

t he cutaneous tissue and inplant the el ectrode array
W t hout significant distortion is determ ned. Because
of the force exerted by a spring decreases as the
energy is 5 released fromthe spring two results are
given. The first is the force gt the beginning of the
spring stroke and represents the m ni num force
rf@demm!syula@p;ﬁ@émtﬁmm andviineding tipiekstuedes iFlpgaluated. Each

] Sé?e%ﬂ' dn% Esnl%gfaﬂtﬁ@ fﬁt@:l prélﬁe Iﬁ@&l Qltd tﬁmmﬁﬁmﬁ Hﬂiné er&Kﬁcessaty to

represent e mnlnmumforce necessary to

" trpradl perstrpio dhe catepepys tirougHmplaat tbweq@edmb tersth% axgmﬁcant

eSS & iSEMBredDBEaMS Lol ol 0 LLR8d B £5HRp 8RHAL: a8 R Rnergy is
the el ectrode di aneter and. t he nunber of el ectrodes

' trﬂea%&atmﬂse saying P vetitee gvem Thedied ighe Pre ¢ bemppgof the

1@3& EAdsemtt Bd n@limthdoet REki:ae@Spdniiratd the QitdndYus tissue. The
e

suI s indic n1of 1000.pounds of
iRl fo %a&ﬁ%eﬂaﬂﬁ@ﬂw@m@nﬁﬁ? B RS SYAE Frodnooessary t
Eﬂ¢&mﬂmﬂéﬁ&nﬂﬁmﬁ@dﬁ&@@emnmbnamxamemdaﬁw@éegmxdﬂeawamaﬁxmxam

he i nni h | a str _
ﬁﬁm%%h %#h?i?%%ﬁﬁg%ggquarg”?d%ﬁfqﬁggéﬁ ogramsgwenasa
pgio of Guer te tollctdssratcdonnl gfa afithsdectieddsiimtha hray e whults indicate that

I [
GR35 000 S L 0By o
ewmeetlmmasqf electradagiatited Yeghinimg 9EibE @Jwi‘{!ﬁﬁmtkﬁ a’@%mlmmum of 500

sétfﬁ&g Eﬂgﬁé 9:‘1 t!uﬂé {nl:ﬁltO ermlo%Q.\tns %ﬂﬁﬁet&rﬁﬁ%&os&;—g&@lgﬂd area of

pounds per S uare I nch I grans per squar e

lettradaratéeend pf e ml%aféol@rl%%eé iaplant the glogBodgh dn grder to
%WCgﬁmténm&mabfleeﬁlﬁyxﬁém 3F bk 8RStodDD: iRBA ﬂﬂﬁa&fforce of at least

force per square 1 nc

_ 5 ki | ograns. per qF
- 2090 nopRds @ey sapgre Bch £sd FS"é‘F“E Fuifmenot ?i’c’fx“é‘% cRogs: sectional
- ReRARS 4 RnindBYmyiat f6itc S0GRIEPALTS0 ﬁdihnad’ df&mn@mpqaa&adchqfe Filograms

|ane 02.20 |nches

' electrod wth a
DRy etey 8{1 op SS@%@& 2B O g’ﬁ%ﬁ"“%ﬁr‘%&“"@fr"‘i
- appr s Wit @leyaniple) G 2baysaupirised ofelivisirddds, 8a<31qmﬂlr:£:hameter of 0.02

B i PR PRt o PPy QL gy s 0

' mamahanﬁz&nﬁs)mmme)chmsmﬁdn idepleymans efithd cxampln dirayowenld require a

m rme: :um?(j Yed ofal {52);%1?% % 3 %Itewjtov\%‘;t% ea{lﬁg IIB&H&Q&G_%}(‘PPICEI’&% a force of

nent's Spri
amamwaﬁuammy(ptth@mglt is preferable to 25 limt the

L RO e A3 i

* lgpiy thedone piithegprings joctbas themﬁram cﬁb@n@gﬁbﬁm@@e@wﬁpﬂngs A preferred -

]hnggﬁ W%ﬁ@?%ﬂ%‘ bt RRG (EPRGWSRY | RYr embodlments where

I med separately the maxi mum force for -

@i gting gmcbanassl isoumad separrtolie BasTompRRR P A ST it Hurawnds (67

BBk Sverif HRst &ﬁbdaaﬁﬁftg WRe 8B ﬂmérﬂb@zﬁid':@ébtﬁﬂ S]irﬂlg

mechani snms are_prined sinultaneously the conbi ne

meshatgs ap pRmpd %PEFHJEP%F I e porpinedsprigares Brefsgrboill ot exceed 15
pobRds(cNR¥kRAY) - | S Agent Administration Spring

Force/Rate Several variables affect the force
necessary to adm ni ster the therapeutic agent These

vari abl es include, agent viscosity, cross-sectiona

area of the syringe, needl e gauge, cross-sectiona

area of orifice(s), and tissue density. For

~ paraneters typical of intranuscular EMIAD
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5 the mnimumspring force necessary to adm ni ster
the therapeutic agent is 0.25 pounds (1.1 Newtons).
-Preferably the injection spring force is between 1
and 10 pounds (4.5 - 45 Newtons). Al t hough t he
functional characteristics and cost effectiveness of
the injection spring nechani sm nmakes it preferable
overall, the inpact of the drive mechani smonto the
syringe plunger can create a "water hamrer" effect.
The force wave generated from thge inpact can 10
travel ) M thin the syringe and

ré%gﬁﬁ‘-r’& 22 &% inge or needle. In
par t [ CSHVam vasihme@kﬁfedt tbé fasicinecenmetioadinlifiser ma yhetipadi agént. These -

R ege*r@“d%%ﬁrfﬁ Fepdib P iR B8 s vt
danponzherer me(eh exdfjssupfdedit. Hoi nﬂeammmmaé of inkrdroodlar EMTAD

g% sever a Ié’?r%q} g%\’ 0% n’tpt)}f[;llcttﬂé er g entmsgpﬂmh .1
dNeyiensredrdniidnthe Guestion aﬁm& @mrela Retwieen t apddB ppundetd-Sarvts Newtons).
ener gy, ctigHhEdhh@bterdsk t

pl ung ejruﬁgﬁg{ g'gld rive mechan ?ssﬁrﬁlc?% %ﬁ%%gr&g %\r/({fg{égﬁecmm spring
eWErgyisE rs'saérmr prgferiioaveaildhs imprefd the drivamechppigm onto the syringe

I r,mgeeshntceeaeé PGB RERmMEY elfeAS THY fole WAPe Sbkated from the impact can
ur et hane and cl.osed-cell foans, Another suitable

ﬁkﬁlfoagh g agroh withia tiesynge apd regWtindemg to e sumen gr egdle. In
sﬂ.aewutah,etarladre pRticideedleliby enagrembias spiit kg tﬁ@?gent hto leak before it is
orti.on o t

TRPBIER o T AR tro e o BB e e Pty gg dcive

txhwhatghn &mﬁmlaﬁedﬁngeﬂ forod/ente of agend xection. m)ve f or war d.

Prefe t he asr ndth bl ee is.tuned

b0t hapBete fertiBRahsto Bubo Bl GmbliE ot S A F bt BE One such
pn@dmsed pésitoman dmirgy sbsabing glatehel 148 eﬂwe@rhh@a}fghgetm,ger 302 and drive
[ e : <

xﬂ%cﬁ&%ﬁ? B g) fxﬁpgkfpm% Ei)sé‘r te SRR b &‘Ehﬂrﬂeﬂ to

rive nec

(phfstomerst sueiorﬂsd@pse mdwoléryrerhqgfewaltclqmw Termisn tAnpﬁer suitable means to
 GBERSHREpRS R % E!bx%ttﬁé'ﬂaﬁgf&lg Brive mechanism.. Such an
agentthrough the |n ec |on needle wll be the
- [2PPATH g O iEcs thst atdraﬁ Ssripiegtivn duempghagiso dispipce 2 gas or fluid
%@éjﬂi dnstAsRd hye nﬁt)rﬁ&lfo E{oeé/ ik Ar@NPreferably th&Rbis air and the bleed hole
ea?%% the el ectrodes a nJ ecti on need resent .
& 3 4t Hie dappenes ot © $FReEing progycet) frgygdministering the

25

Bgend hriizh mgsjaemn}llaaﬂ@fm rs@chl d cabd; tH#QSE EdeSing Ral oxﬂghmfect the rate of

par at us ncludsrnte 30 stic totection,
%@%&9 Eredi“’t“ nn&ig P‘?’&‘tﬂ"s WEP&’?H %IE’R“B?S%W}“@R‘W"“ from
drhinisting R dgent ARt ghabsinjeetionMstdenill be thé limiting factor affecting agent
Qﬁ’ﬁteﬁ%‘f‘ on will elimnate possible injury when ,
J§'7ndepl oying the stick protection and it also

elimnates the possible failure node of not depl oying

K . 19 Preferably, upon activation
#ﬁ%m}‘?f’@« B %S%%ﬁe%?’hﬁcl udes a neans for locking in - -
pl ac ePasbtrgtmisd e shotededykad inisetormsedle presaied beagtnd gy vetvde sticks and

U
H

- ﬁ{lﬁsﬂf of 518&? ﬁérhc%’aﬂ?d&&% "Ithetgﬁﬁe 4 %e&ya%% that the apparatus includes integral

30

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 deployhlgrﬂle stick protection.
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| oc kYsernmapatiemint fagre RsSimgledie Frg

One preferred enbodi ment of an integral automatic

| ocking stick protection is presented. However one
skilled in the art will appreciate that other

enbodi nents that can achieve the same 5 objective.
The specific ei nbodi nent herein described utilizes a
stick shield 250 integral to the cartridge that
automatically extends over the el ectrodes/ needl e as
they are renoved fromthe patient. A conpression
spring 252 within the cartridge is positioned
proximal to the stick shield between the stick shield
Breterabhye upingictivab dre thia stick pp@iection inglides @ nesany foulleckingyin place to prevent
?.%xlmsa%&ﬁeo% B cie%a%d@&cﬁbﬁ&&tﬁdﬁdﬁé@@ Gkl depibper ti on

e ring i's conpressed he el ectro es/ needl e

ar e Toeperard smbedmentof at isapl sufammiie fnskipa sickmroteofipieis presented.
ABkERHoRs LB S tAOSt St HPESath hiat Sthdr b St ilihal ah Alblie¥e the same

over, the el ectrodes and ne t he shj el is
et e g etoe g e e T e sHah ol &3] ol to the
Gudtiitigd B @hiBRaliAlls catthds beer Heichitraibl/ fdedle 95 @By hidkdnoved from the

carregpondi ng groov ' ar 210
Rag & ﬁg‘“’{nﬁ’@“‘fgﬂ}g PFge ?% Withu %X faéﬁigg s Bsglil(inietiﬁroxmi%to the stick shield
totwegh eheldiek shield and &dsﬁmndml;ub ara. ehgprhe tlectrode B ddingnces distally

Jo]| t
RS A O P £ b AL 0
:s:am_ﬁyooa trelateb s fmcghe pitletﬂh the spring tentends 2Rd pxtends therstiek shield distally
Q'qu}xé Ei Q4 a&ﬁ gee%é) & %rtﬁ)éjs%fkkf 1@ Bdm, Iﬁ@éﬁﬁ Qﬁteﬁgeh lol/&"% etlegtrodes and

assure I oconpat | may not - stand nul tI
ngediscantilevdred tabseart tlmmck ﬁlasld piap dnfe eorpespapding gros%es|in thp gollar 210

tﬁfn@o ﬁ@ctld'u%%e shﬁ?(gintdl@ﬁ%nhéﬁpoﬁﬁﬁﬂ lity of 20'a reused

device cannot be assured. is therefore desirable
to include features in the apparatus t hat prevent

$sEse The apparatus herein described includes three
fea%ures that prevent reuse. The 3"Ck shiel d 25 %”moﬂkmd

BHPSHG PyfRor to app
aBhRCREQEE aleaﬁdnm@ﬁﬂdyaﬁeem saftyngd cifieser df it ticath@nt MFer instance

RS s et e e DR L SR | BBuithstana

‘nﬁﬂimeoﬁsebﬁ) tﬂetcamhad mia@ produ@adodid reiltin tﬂehﬁh@:geﬁddmonally, sterility of

P P 8oL B o

|gura i"on |s
ﬁwnﬁwwmmdmmmto the collar. In this conflguratlon t he

car t4 | d"ﬁé"‘éﬁ{% Le28% beﬁqnutl RS G4 pevlarmr&%é R stick

sprlng I SIS. I'S conti gur tIO

sigeld 260 Wgles inde nxtmided aoaﬂlm Pwmmﬂ@ elastrodre anthsiedle fpmbeing
u%xjtéd i %e gﬂé{ﬁu eﬁ}hﬁg tlfﬁfat:ﬂédqg he %M&é@ whendlt is inserted,

contr ol stem w recogni ze the cartridge an

- sanfbe syrmee ngﬂpt beglgtachedde rp@mi it Wlﬁl the apgpts Finglly, aftarelsciodgfasertion =~
 elchrlleb b/ EARDB Al is ERRAUARE I iBRE o tatd BOLSar. In tis

means for preventing reuse. One such nethod is to

configwiper the eartiiden wal 7ol pEme e Teaion Melgaioing seRgIyeckunisms. Also in
thad &Hﬁéuriﬁoﬂrfhet S8iridgdidentification contacts in the applicator will not communicate

with the cartridge so the control system will not recogmze the cartridge and will prevent

treatment.
' Those sk:alled in the art w111 recognize that there are other suitable means for preventmg

reuse. One such method is to incorporate a fuse into the cartridge and apply a signal from the
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pul se generator that blows the fuse at the end of the
treatnent. Another such neans is to identify each
cartridge with a unique serial nunber that is read by
the applicator. The pul se generator would store the
serial nunbers and not apply treatnents through
cartridges whose serial nunbers have already been
read and stored. 5 Manufacturability In order to be
well suited for commercial application, the
manuf acturing costs of a singles use cartridge shoul d
be as | ow as possible. In addition, when applying
EMTASS 5igratpifhat blows thedfhigsat the ded of; rﬂl%tgbaimmmf iAgidthed suCli@ieans is to identify
Megach ear&ﬁgélwrtﬁsi uﬁxeued.s%hél \Aﬁﬁlbéi‘ ﬂ{aﬁﬂg%q%§ ﬂféqsaﬁ@ ator. The pulse generator

prescribed for a given
r e‘a‘e}ﬁé Figre fgrsaral @P@P%@d@efs@slymmentp thonings bavgidpesivitiopd serial numbers

arhasy 21606 be@t bl lfdSiok® t0 Utilize many of the sane
conponents in the nultiple cartridge configurations.
Thi s approach will reduce costs including but not

| i Maubdivtabiliipol i ng cost s, |nventory costs, quality

contro In the specific
enbodi ir?e%? gﬁslfeus%’rsgﬁ%‘ﬂ‘l ép%lca‘{"ﬁeth%mée%cémr;g costs of a single-
awﬁeatgartgég#shgud be aa:inwlaspckEithD i ddditidn,byhes BRNEAOBMIA® muttiple -

?ﬁe dlstal en b¥y&?§ Ct Odg§1%§§ﬁéégggﬁ ‘%gﬁﬁggg%dﬁﬁagﬂmn

p8&0t- | One refthadhos reslacieg mamfamgmg dostsf wmh@rcemaﬁg HOHEE array
Wedrifipiati y A9, hanges a
conflgurgﬁfgﬁ%hhhe cg%?gf ge %%ﬁ%%%%n segw ‘&“éﬂﬂﬂ@d

t ePufgeralinus nihis ppireack wilk teded cogeindiading bs nairlinitet e BbRigosts,
Chwerlity Wbsts, k@il LoReiNdobid MlaSafliGE Lopde- ar ray -
conflggratlons Addltlonall%éthe cartridge conponents

have ‘BRI seredic imsnigHushreted idtigme S.dbrel@@rody drtayy zenfiguration is

-t hedifieiiy dhﬁhgﬁﬂg&heig&ﬁfeﬁja@ﬁmlﬁh§&é‘d&'b§éslﬁ6§ aR%&H&e% Nxr the distal end of
q%e&tro et en t.he cartridge conponents
appr 0ac ° relafivfresition o the pAnplertng erst of %ﬂl&cﬁodes within the

edaftridgeanid dms Hm’hg&c&ﬁ@ztda)ﬂc&hﬂghﬁﬁod X3 RS cSlfReRSare designed to

n sol vent i_n i.nsert noldin gm
BB Ol e OGBS a0 e ol amay
sppliduotivio n"sddmaneﬁbf thae) fcadmdge amenéntsqaw ®¥n aésegntv@{oemf) together and
| ere
UDER RPN R seRo % PRy Py e clp it frogem B caicge
CArEpAneRs-alie approach fiotherreduceshbrivatighcokts by thRgWnRtbre costly joining
H&Hﬁﬁﬂeb Qﬂbh%ﬁdﬂg%g jo%ﬁﬁs %lkrgl?gol{dﬂlg,slgsrg% nq %1 andb lXtrasm}ic welding.

| lustration

All patents and patent applications cited in thie specification are hereby incorporated by
reference as if they had been specifically and individually mdlcated to be incorporated by
reference. : ,

Although the foregoing invention has —been_ described m 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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and Exanpl e for purposes of clarity and
understanding, it will be apparent to those of

ordi nary skill in the art in light of the

di scl osure that certain changes and nodifications my
be made 30 thereto w thout departing fromthe spirit
or scope of the appended clains. 21 Clains: 1.An
apparatus for the delivery of an electrical field

which facilitates the intracellular delivery of a
therapeutic agent to a predetesypined site within the
tissue of a patient 5 conprising: a) a

plurality of penetrating el e€laimsfes arranged in a
predeterm ned spatial relationship, each el ectrode
with a cross sectional area contributing to the total

cross Lect iAd‘r?QPar%f}‘%ﬁ&r B deliveryef ar ¢lpasarabfield which facifyates the
S intacd Il Va3 08 2 1RO bithi 199 pRRelbRAMITRL GidiR HGRs fot a patient

energy.operatively 10 connected. to said plurality o
ef‘gn@?‘?égggs for deploying said-electrodes, and wherein

sai d sdur cepmmmg;egmm&mh ritdngédinia FRAL G oAnddQpHB1 -
o) ast.. 1000 .po S _per s re inc 0
e 0Bk LR R 5ol ep G ol a st rpesectona

. ofregppfiallglecadegdes at the initiation of the depl oyment

of saiygl el , - .. .c) neans_for

gener af | ng%%n&%?g%ﬁs ?%gfpmfafﬂéﬁ T IW%#B AL of gre oPetptively

| §oppssted o saidplumlly ofdearod® forfdeploying saideertiiodes pd Mherein said source
VéFlefiliz B 3ficib Rt tORGRALIRYEL ¥ oF Al ei :

el ,ect%)gﬁe at | eais?ltﬁ{_i SR %g%?%%%u%{gg% auage 1pgh (0-7kg/square -
PRI HARARLE totakorgsh acciipnal areeefialljclpetratios atvlesr ipitigtionaf the deployment of
tshidlchioRoilet; Gn@lgent toe predetermned site within the

ti ssue) of a pa{(@i ent- conpri si ng: ZOa%ia Elézir ality of

penet Pat i G287 RELTEREYE ayslostisalfildwhichfagitiates tasintendellular delivery -
sifatlietpeutic agent, which means is operatively connected to said electrodes at least in their  ©
deployed state.

2. An apparatus for the intracellular delivery of a therapeutic agent to-a
predetermined site within the tissue of a patient comprising:

" a) a plurality of penetrating electrodes arranged in a predetermined spatial-
relationship, each electrode with a cross sectionai area contributing to the total cross sectional
area of all electrodes;

b)  structural means incorporating an inanimate source of energy operatively
connected to said plurality of electrodes for deploying said electrodes, and wherein said source -
of energy is sufficient fo impart a force of at least 1000 pounds per square inch (0.7kg/square
millimeter) of total cross sectional area of all electrodes at the initiation of ﬁle'deployment of
said electrodes; '

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

- d) actuation means configured fo transmit said therapeutic agent through said orifice

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




rel ati onshi p, each electrode with a cross secti onal
area contributing to the total cross sectional area

of all el ectrodes; b) structural neans
i ncorporating an i nani mate source of energy
operatively connected to said plurality of

el ectrodes for deploying said el ectrodes, and wherein
said source 25 of energy is sufficient to inpart a
force of at | east 1000 pounds per square inch
(0. 71cg/square mllinmeter) of pptal cross sectional .
area of, all_el ef%t rodes at ifhe_ [ I’H{I ation of the.
depl oyfent "SPUIRF eroplig A slpskical field which fcilifptes ihe intapellular delivery
t \ﬂlﬁw bonfeuticiagedt, whichoep s dpeiativilFlcdnfe:0 ¥eiald dikfrodes at least in their
cgﬂhgkgkag a therapeutic agent said reservoir
operdtively connected to at |eaqt one injection
orifice; 30d)actuation neans configured to transmt
5 said thera Mol To 4 R h _sai rifice to the
pr edetég.r i Eg%&ﬂ ite Wt llieﬁ "?ﬂgimtsiﬁs%uév%g’femt Pt PE?PF‘gY to deploy
athe elestpodey iyeblaast pagrspemer at i ng an el ectrical field
which facilitates the intracellular delivery of said
t herapeuti ¢ agent, which nmeans i.s operatively
conneét ed T Pnirafuetsaeqited iedaigs I oed wherkin thetveipe of energy to deploy
dhpéies@desit af16ust &3 cdifre@bP@:at us as recited in clains
1 or 2 wherein the source of energy to deploy the
el ectrodes is at |east one spring. 4.The apparatus as
recited i rmelappdiuslas@Ecited WtRNAE D ol DORSQN i Soldie mﬁ%gy to deploy

élgesegeec%gééigyﬁﬂegig&%{odes is at |east one conpressed:

10

6.  The apparatus as recited in claims 1 or 2 wherein the electrodes comprise a
i5 subassgmbly that can be separated from the source of energy.

. 7. ‘The apparatus as recited in claim 2 wherein the reservoir and orifice comprise a
needle and syringe.
20 8. 'I‘I:le apparatus as recited i 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 apparaius 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 inclaim 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
_therapeuﬁc age'nt |



10 5. ThHe apparatus as recited in clains 1 or
2 wherein the source of energy to deploy the
electrodes is a linear notor. 6. The
apparatus as recited in clainms 1 or 2 wherein the

el ectrodes conprise a 15 subassenbly that can be
separated fromthe source of energy. 7. The
apparatus as recited in claim2 wherein the reservoir
and orifice conprise a needle and syringe. 208. The
apparatus as recited in claim7 wherein the syringe
is provided pre-filled with the therapeutic agent.
The apparatus as recited in claim2 wherein the
reservoir conprises a gl ass viZl . 2510. The apparat us
as recited in claim2 wherein the reservoir and
orifice conprise a subassenbly that can be separated,

| f| 0111 the Ibuamperaiv 2sarsrdgyolainy 1 vr whspia g elgdrodss comprise a

&}‘Je el @il 21 SinRicBvel HestbieRlcEIBAREI: HRERE O T ,
rifice amhoused within a si ngl e subassenbly

that can be separated firean the source of energy. 30

23 14.  The apparatus as recited in clais 1 ot 2 wherein said conductive, -

. eleértrochemically stable compound is selected from the group consisting of: titaniem nitride,
platinum, platinum iidium alloys, and fridinm oxide. ' '

iS.  The apparatus as, recited in claims 1 or 2 wherein the means forgcneraﬁng an

i0 electucal field is configured to induce an ciectncal field of from appromatsly 50 o -

. &

. apprommately 300 V/om between 2t Jeast two of sald electrodes.

: 16. The appérams a5 recited in claims 1-0r 2 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 2 frequency of from approxxmatcly 0.1
Herlz to approximately 1 megalze;rtz to at least two of said electcodes.




13.. The apparatus as recited in clains 1 or 2
wherein the el ectrodes conprise a 'conductive netal
coated with a conductive, electrochem cally stable
conmpound. 514.The apparatus as recited in clains 1 or
2 wherein said conductive, electrochemcally stable
conpound is selected frout the group consisting of
titaniumnitride; platinum platinumiridium alloys,
and iridi um oxi de. 1524 The apparatus as
recited in clains 1 or 2 wherein the neans
forgeneratng an 10 electrical field is .configured to
i nduce an electrical field 6ﬁsgﬁéﬁrapprOX|nately 50
to approxinately 30cr V/cm between. at | east two of

f’z'mdtgl MPROVEDS ELE(:,UPI% EB@@E};’&?@&DELIVERYOF

generating an el ectr il figured to
deliver said field for a duration of from
approximately 1 15 m crosecond to approxi ngtely 100
mlliseconds and at a frequency of from approxi mately

0.1 Heppgarhtos aﬁprﬁélmb@&yofl amgﬂﬁﬂﬁlzf%%tuxﬂggﬁ%cﬂMS the

of said el ectrodes.

P RE RIS AEORDLY AR ATED BRI T GRS AR O e tissue
A@I‘&I’I’ﬁatlent The apppanatwis chbopritehe pletality eofy pafetrating electrodes
eI crric I i I i ch t [ I

Fra Vgeed % g%%%%gju?éa%gi rélatﬁ%?l'ﬁp Qgch gﬁgtgo?j% Iﬁl\‘l‘ljaq Cross
S secélomltawm comwtﬁlnssm@eofot% o S@ﬁﬁonafrhrea b Fé redgcirgdes, and
%!ruct&glg:ﬁéén%e?nc% ih&lah inan@hat® %&ﬁ'&é at éd&%ﬁp@?ﬂﬁlfr@ﬁ EShnected

arrange etermnedsatla rel ati onsh ﬁ
o Ieoblwaly o8 RRTpHesoloE (BRIeYiRe e BlsaiodgP.eerei the source of

ceﬁﬁrgy Ia;géumlﬂant [7) H’[Iﬁrttd)foaie ST 0360t @000 prmls @éﬁﬁqtﬁfe mkh (0.7
Ct I 0odes

ﬁ[qup%r %céx%?ec i lfleg]gi{ggga g%g? g?éﬂ\g%‘l ixp %aoﬁft N oc o%les at the
t Imelaﬁ)dm ohlthet yemdyneineof tad echIfr@:I'esd &h¢ @ppargtus hlell also comprise

?%ﬁs:: f%g ﬁ%ﬂe{%g 'eﬂec{rﬁgl fie Rl 81} IIII.%FEE rt@é’mk%ce&ular del:very ofa

art a force ounds

p@erayqum@ehh @Ilwc@@nezankus erpralivelycgonrepiag i@ said GP“?‘W@@%? 3t least
of, theit @ployb@s@tesect i onal area of all el ectrodes at
the initiation of the deploynent of the el ectrodes.
The apparatus wi Il also conprise neans for generating

ctrical field which facilitates the
|H9W§ el lul ar delivery of a therapeutic agent, which
means is operatively connected to said el ectrodes at
| east in their deployed state. Figure 3




