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1 Description | nproved Apparatus for
Electrically 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
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Many devices have been described for the application of electrical fields in tissve for the
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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



30 and penetrating el ectrode systens have been

devel oped for generating the desired

el ectrophysi ol ogi cal effects. In spite of the prom se
associated with electrically nedi ated agent delivery
and the potential clinical applications of these

t echni ques, progress has been hanpered by the |ack of
an 2 effective neans to achi eve the overal

objective of efficient and reliable agent delivery
using these techniques. Signifdcant shortcom ngs of
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MAdespread clinical 10 applrication of
apRligrtionof eb@@ﬁﬂ%ﬂﬁ@ﬁ%kwﬁﬁ¢¢WW§closure of t he

I nventi on The present invention provides an

i ntegrated apparatus enabling Electrically Mdiated
Ther apeuti c Agent Delivery (EMIAD) to be acconplished
in a safe, consistent, and cost effective manner. The
present invention allows effective intramuscul ar,

i ntradermal, 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 apparat us
for the delivery of an electrical field which
facilitates the intracellular delivery of a
therapeutic agent to a predetermned site within the
tissue of -a patient In this aspect, the apparatus
will conprise a plurality of
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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 electrodes, and structura

means i ncorporating an i nani mate source of energy
operatively connected to the plurality of el ectrodes
for deploying the el ectrodes, wherein the source of
energy is sufficient to inpart a farce of at |east
1000 pounds per square inch (037 kil ogranms per square
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usgggofi thesipparghass, pol ycarbonate, pol yet hyl ene, etc.
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adaptable to a w de range of patients, e.g. patients
wth widely differing body mass indices indicating a
range of the thickness of patients' subcutaneous

adi pose layers, or the need to adjust the depth of
the predetermned site in the patient. Such

i nprovenents can include, for exanple, a depth gauge
for adjusting the depth of the penetration of the

el ectrodes and orifice, or the use 15 of different

| engt h and/ or diameter el ectrodés and orifice
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therapeutic or prophylactic agents such as nucleic
aci ds, drugs, antibodies, and proteins. - I'n one
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. Figure 5 is a cross sectional vww of the Cartridge of the embodiment of Fxgure 1 with the
Syringe inserted.
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15 '"sectional area of all electrodes at the
initiation of the deploynent of the el ectrodes. The
apparatus will also conprise neans for generating an
electrical field which facilitates the intracell ul ar
delivery of a therapeutic agent, which neans is
operatively connected to said electrodes at |least in
their deployed state. Another aspect of the invention
provi des the apparatus with structural neans
configured 20 to accept a flui® reservoir for
ISR Btk B RN agent o wi th the [l uid
reservoir | ere the reservoir is operatively
conne&herietent invenfiemprovidtsan iinpested apparging ¢nabléye Elwthically Mediated
AhbiO Ap Qﬁ%ﬁv&?{ éh!\l'lr 'QOMDﬁQ vk QedofoPitigh I o tsQ% consistent, and cost

t her apeutic agent ug the orifice to
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e&lc&ﬁieﬁhﬂadst{mﬁélﬂdepr@mhﬁel npl emented with a single-
i nterl.ocks and

acti hon tr Furt her. f et ‘
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theﬂgﬁgﬁgtern1ned site i.n the patient Such _ .
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IR ROULRROT SO SR EPEd Al g‘“g F{SFRlp so as to reduce the

structures, e.g. different length and gauge of

syringe needles. In general terns, the present

invention will preferably provide an apparatus for

t he
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delivery of a therapeutic agent and electrical fields
to a predeterm ned site withM he skin and/ or skel et al
nmuscle of a patient in a manner that is effective,
reproduci bl e, and safe for both the 20 operator and
the patient One enbodi nent of the apparatus conprises
a single use subassenbly "cartridge" and a hand-held
"applicator". The single use sub-assenbly integrates
a reservoir for containing the agent of interest, at

| east one orifice through whict the agent is

d edva\ﬁﬁ 'ie%gthto@ e AfpaRAld SR impARNElitd B8 dHusdTOfe d@ﬂl&ﬁﬁéﬁ%’ﬁﬁe electrodes
capabl propagati ng el ect rical fields within
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S |1ﬁgieﬁeﬁ%§@wtﬁ@£ 515%16 g8livalich tifeR rl{a@mie; @&qamfeﬂaﬁ sﬁii s?a&ldstcan be
sne,to e el ec s to the tar .
t .%CE%@C‘ & rpdpiee (hz)ﬂs}s SE‘?%%‘H"H%H@%%& 3 adgpnt ponaet ifh f gloctrodes
t angfitidbiifislie site, ( 3) t r ansf er the agent fromthe
reserv thr ough the nto .arget .
ti ssuelgerhF lmpé%vgmf%} © é?/c % F | ca tg %‘f‘@"%?%?}{s gochas the
s mﬁh:abbmoﬁauhﬁ,EBUQWMQmowga@dweﬂiob@ﬁwb@sm vial, as a means of ufilizing
AI t ' :
dﬁ{‘? g %C\lmgpq'ﬁﬁz%b,%e%d)%“h@ ) ﬁt%c? a &4 lga?lyd&?"é(ﬂ?»?:?& \ﬁ%%gparate
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pP@pW}nmte@ltG nyredjos @gotndsagent s V\,hl ch are
adm ni$4ehfifordaPlngrVehERE i e PRHIRPR S Snded He AHJadafi€ more madﬂy

context of the present i1nvention such agents are

O cadiableter wids ge ofiprdienthic & PAtpnts it yadebditfering by mass dndices

r ﬁ:&iﬁ:ﬁﬁl%dl rhithe¥@ ﬁﬁ'tﬁcﬁx@sstd'f tﬁﬁ@tﬁub&tﬁgﬁﬁta&poéé ey Sor the need to adjust
ot herwi se_i ndi cat ed. paratusCE odi ment s
P

THE depth eithe preficferpineg ﬁl% Rpfent;Ruch dBproyReniy ﬁﬁ‘hﬁﬂé‘%@s for example,
f Qﬂqﬂﬁé@ge ﬁsi ﬁdjﬁﬁ'ﬁlg GiéSicp O the péetatioh bt e electrodes and orifice, or the use

%@g cut g/mé[rarms %ﬁ%ﬁdellve tee%mﬁ'emntlengthand

Tgeaga@myhngenégnéﬁ Del i very- (EMTAD) 5A specific
enbodl rrent {e an . nte rat ed..uni. lﬁm% rans ut aneou

I M ap pTl PESH SRE> |ﬁ§e B ven?on dml LPF pgvide qon ap*ﬁ]raéis for the
afrpaen bis theapaitsagend ﬁmiaﬁiqmmal fighdstto (apqlﬂwrmaiee sife Wil the skin andfor
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ge Is configure
r %@tw oid the patpoh t Giarmbiedimegoftheappagduserdrriprites b ¢inglg use subassombly

Preh@fidgtParfiC) @ h¥id @%cz[t&s e*i’HcPé &b Luﬂi’&séﬁﬁ;%! 9REA 88 Yeservoir for

constructed to mai nt he age In a st

eteviamgg feraecaind igeeyartleagione amlios Arpuh. Whqulvéhcment is delivered to the
fﬁﬁ&ftﬂaﬂh v §r rﬁ&% LREEMR Yaps iR 6458t R EE]!dQ %uhm the tissue.

roug V\,hlc e agent is admnistered into
“ﬁ%ﬁfﬁ\ﬁ%ﬁ}’s with deswglesiosartidarang rrmaﬁpeetea pygomated
Qﬂtﬁﬁiﬂxﬁﬁ‘io ) Fﬁy HoREBrsdRR RARY Bfbel tRs S8 (R)Pdsition the orifice relative

i.njection need e 300. The c tr| ge encl gses, t he '
&y iy (st eent from FesprvolE gk fig orifice aud o the
ﬂﬁ@ﬁ@ﬁiﬂe@ﬁe &ﬂdlgtﬂ SdlayUeIaia, lﬂoﬂﬁsuﬂhlﬂthp!ﬂﬁé%enemtor to the elecirodes.

eIectr es_and/ or Lh orifi ectlon nee
"t cté?tg?“@l‘é’ﬁ’iﬁ}“bﬁ“?n PR i"éﬁ‘ﬁ fief ! aam‘stemd to
|p|aﬁms|cmf Propif/latic plirpbgs ARicians hick o acﬁﬂhiam ifer ﬂlerapeutxc purposes, in
sertion. of the .electrod and, t

SRPE™ R RRET RS “*“t“"gﬁ%“’@ FaAgs ?raq‘& léf? S%‘i‘"s? y equivalent and
wnnbwdﬁamaﬂsaﬁamasﬁmemmnnggﬂﬁnhdmﬁsmmhmw:ahumwhted
controll ed therapeutic agent injection through the
i ncorporated syringe. The applicator incorpor.ates a
means to allow el ectrical communication with a
sui tabl e pul se generation device capabl e of
controlling the treatnent application sequence.
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20 Most commonly el ectrical comunication is achieved
t hrough a conductive cable and connector. A trigger
101 on the applicator is utilized to initiate the
treatnment Finally a systemfor identifying the
inserted cartridge and setting the treatnent
paraneters based on the cartridge is provided in the
applicator. 25 Integration of agent/syringe with
cartridge 1In previously disclosed devices of this
nature, a nmeans for adm nistrafion of the therapeutic

agent .c rhsin a reservoir and at | east one orifice
Tal QNS . . .
tﬁ?%%éﬁﬁ%ﬂ%th—gﬁe agent is adm ni stered have been
descr ithe d:e_sehhincehinnh p@lidpr acinpoeedoppirites for @, efithyious and
dllﬁg gl?t@ﬁeo sniuﬁ&mdst?ul L&?teﬁ( Blothérﬁnteﬁgcr za;egt? %th}ﬁ Electrically

ﬁ]nIS ration apeutlc a

(Meé‘efPQ/'S‘il@Fapa‘m P@BGMIP@G)%I‘YI{EWAM the cartridge.
I nteg 'Aaépbd?ﬁb dolfaBslRE b¥ aigﬁt@érﬁt%m%e&gm aBphcatlons is

cartrldge can sinplify the procedure by reducin

kit GTigtard-P-nEhe aRewrees orysiep pha mrin vaih@nelicrieg 188 and 2 separable
Al dsERILUERD ﬁ!@d RS dafiRligeS A dAYurk¥to include a reservoir to

el i m nating heed k .hazards apnd dosage error :

Rita e “’%""é’l“%‘&“? PYFdR dqliyery o g peseespirill by gesigned and
Ro&daied Winthdais fatpedt if £ibld mnbﬁﬁw&tb&ﬁmﬂﬁ% The

del t h L d

e Rl PR B e e e T e gt e o the
wations Mbst agranibnly dhe nescswimnri oﬁﬁw at&nohipﬁsesndﬁg b¥ringe eonnected to a
%Qﬁ(;vg indeggon n-ge o 561, t'll:hI d ncli)osesctg o1k %(ricegratty%ng %ncl(eeges infegral

a syringe an heedl e as reservoir an
Ia#tomsthieetquab Iagautstl attwa@tede:omﬂm with therplpetrdnins argiéde ithe orifice/injection

ntHaRf &6a: cartrldge that the integration is
per manent S rnanen “integration will prevent

di sasBapelichion] Wineameoraigr 4 mgos mechaniam foriatgmatigigsertion of the
ERAHRAE ald}onl emj@&dohtnxe@é m&%@em&k Th w&&a alsb R udes a

- syringe _can be _an off-the-shelf grln ge that 1s

POAGEFPHRE RechiidsTa ¥ At opRied Fontglicd {Bergpsaif agent ijeotion through the

. Rdbphtasl Eﬁ{nF@ NTHY DERAW: Scolgbiatek & ehiRfo Mﬁﬂv electrical communication

g%% the-shelf syringe allows one cartri %F
P rgEPlaPYisTecP et dayier cHe PB‘%?&“‘&IB%‘B% Ry 21pRYE4igR sequence.
' M@Eﬁﬂ:biﬁﬁbtﬂQ Bfectribdl dbinb@nindtion idchictddahbhgl of coﬁdﬂctlﬂ’gﬁﬁe aﬁ(ﬁcormecter

ARt Ao e PRSPy PRL S el ikl £ 955

‘ lﬁafﬂf)ﬁ@ﬁe WShfbdtchﬁnd@ fahd ety thd tidatrhchibparOietat baed on the cartridge is
' ﬁﬁwuhdul aﬁ% %%e reduces the pOSS|b!I|ty,for dosage

errofs. ally a pmfilled syringe does not

require a plunger extending fromthe proximal end of
ldge-, t n | oad the agent Elim nation

I il ordény %M%Mg-md‘gal lows for a smaller 15

.appa Tprasoushatisalesed d¢ve®s ofihis@etued, 2 maghs ifg adwingstration of the

tﬁér&%ﬂ&ég%g d/'\gﬁhm# 0TI volt ﬁtﬁ}:ﬁ le%t 011@&%5 l%g v&hli'c% the agent is

reservol e cartr .
adménistered bave bpdueiesce@efi vigiclinicH tperctiteeof @wm@gle dwebs@nuvenuon itis

deﬁfé%le%in'@ Elat t {%Hnét%oéoﬁﬁ@ﬂé &uéﬁ(éenf@&erv&tr and orifice)

he cartridge be st ruct

S
Wéﬁq cagigifes: |Iailegqaengaﬁbe pdpinishaitainegns Wﬂt the %da@@msmphfy the

ﬁ%&b&lﬁ@tﬁmﬁﬁﬁt@dpﬁhﬁtﬂb REANA, RIkingiofis bkl 64 b mprove

gl ass, polycarbonatn 0 poI et hyl ene,
°P%‘"“‘6é§1 W&B?%S%WHG“‘@‘EE?& @ﬁn%dvsqurﬁ zletﬁgratwn
state to inprove shelf life. Such agents are m xed
with a diluent prior to adm nistration. A dual

chanber reservoir where the |yophilized agent and t he
diluent are stored in the separate chanbers can al so

be utilized for such agents. Prior to treatnent the
separati on betmeen the chanbers is rennved or broken
to all ow




25 m xing of the agent and diluent. One suitable
separati on between the chanbers is a stopcock val ve
that is nmanually opened. Another suitable separation
is athinfilmor a check valve that can be opened
when adequate pressure is applied to the dil uent
chanber. Such a dual chanber reservoir can be

i ncorporated into the cartridge. A

speci fic enbodi nent for integrating the nmeans for
agent admi nistration with the 30 cartridge is herein

dedwinpetles ﬁTJEﬁkc if ftle pro@eff e ddRPdtialielalil RS v@WReen th e
of f-t he-shel f ¥r| nge g?}d need| eB%So for E oon the agent delivery

adRIRT &t t"t?l &8 voir and orifice. The cartridge
200 i s'nmmﬁm gmedsﬁﬁleemﬂmau&%fwdguﬁggm@ﬁﬁads%%eﬁt administration

t i fic det n spati al
e sgn% e o rEhe G St cgﬂ%lfe&;}o 20RFft £ REOgR AR necdle as
t Iﬁ@ rwntomad@enﬁce ﬁoaﬁes@breehhtmdelthesmﬂgdlﬁbseea Bﬂegw&imﬂl the
ace S insert,
Ry PPt b Bfc s DRl G| e i gt isgeociation of
S ead ?dﬁ@ﬂgfaﬂﬂié r@m@tthfbmmwt}n af asddivatiek injutie Ghe 6fringe can be -

: eﬁk?éﬁ—l’hetéﬂelf ﬂﬁﬁéé thatliBadel G5t R gﬂ?r o G{ %gén O&I?igt?a%on procedure.
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t hr.ou ki n andlntothe

t P&l O%ﬂ%Pnaaﬁ%'be-ﬁlwlfusmree allqvigeong g@mdg‘t ¢nnbgryktion tredeliver numerous

NERA Bd dbsEOMMRBREGHE. 33FEBANPLAINIBL]
such g@rgt us. . El ectrol ng‘%‘;iﬁm cal Wﬂs SUCH, 2gylable and

Th Piinee 570 EbeatFR b Brecilld Meien pacot il seskaged with the
aﬁﬁtﬁﬂgea libtitizatida\WE Y Szre-ﬂllb@ syRinBd RAkRH me p:Ra %hfot @Jsage errors.

t cut aneol | ectrode and | njection 10 need -
I'Ln(%{] ‘{niﬂg!ﬁ sygﬁgq%és%%gcgglrﬁ%e ggﬁrgﬁendmg from the proximal end of

Bhegtingde mailﬁﬂlytlo:ﬂﬂhd?éﬂl?ﬁlutﬁgﬁhdrﬁﬁwcrpﬁlé@&fcfdlbﬁic{?ﬁﬁlﬁws for a smaller

enetrate the ski.n and inplan e
e#éc% r og‘esus?snf’so)é?%enlerfaﬁlgé RO FEBIWienser ti on can
r educ dopdatdnigdigfent df ntepkating e rédaﬂoir AtbordicOwith ufe@a:&mée isto

0 gelr od edl e

EI ectr odeggéégﬁ%lgt | otﬁg%faétgﬁ (Iets &¢ ﬁl umn?tmgt%f 6’8%{1 §f?§e§?amw
andngst fide preferabletthe fhe catridee h@yfonaw@tqdaif peintrt satbedlyo pfevent reaction
%ﬁﬁ%@a heS tsQfidvhd A I £2L Lol
the a g%t and el e?:t%?llysc’ﬁ{l ‘]ﬁg{e ]ﬁg{) t Lgéségo onateand
PolYrthElest t he el ectrodes and needle rapidly to’

M ni NigZedesiefbleas bloR et Sehis Ci’lp{?iylo hifiAA8 Egte to improve shelf life. Such
el ectrode/ needl e_i nsertion reduces patie

- BFOBGT BRed witha dilvet g b imagjecadion Hided Hbﬁﬂg?er reservoir where the

l}hﬁlil&i‘dd&@brﬁ bhdhe GiluctiRid AGeORIRSLPRED iBOE A B0t lutilized for such

sui %e:PF‘ to enabl e rapi d. depl oynent_ of el ectrodes an

B fred ety sipigetion Selweemibp Rhambets grmoved or brokento allow
thidd o fitheodpent26ll AIMEAE i1 saiMblel sBpL&1oh BBWIBRLAG SN §Of stopcock
fra[l ctut aneoys I?BEFAOI c%ons ail so requjte sufficient

hedt Hiver Pl Aitpatafien s p Sk flpiers qheck valve that
tandbetopergd twhes mt;mmesamp mpmma th Chel &€ EhatdB6r. Such a dual chamber

ri.ned.volu se agent Spring nmechani snms
' %%?grr éifl%er‘ncarpg‘tlg%gém?ﬁlgﬁa%ﬁjﬁ% ‘achi eve adequate |inear
. ot i @nspienifia embredinersifiot iktegyitingheghtanp A kg Ladministration with the

o R A S e M

-needs 3o B aémmisﬁwnamqpnoessém% Fhscatizidgea0e Eﬁ;oﬁﬂghred to accept -

lfééij %gy aé;lfl&%te%@ne%é briffleli€8 {nle}f&em@ﬁ&i gpn%af rgl{mons D V& the elecirode
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Al t hough their functional characteristics and cost
ef fecti veness nmake them preferable overall, spring
nmechani sms require primng. Energy is be inparted to
and stored in the spring 30 prior to actuating the
treatment sequence. Previously disclosed devices of
this nature require that the user actively performa
separate step to prime the spring nechanismprior to
the use of the devioe. The disclosed invention
includes means to automatically or passively prine
f

Bl TGO AR NGRSk o i i
d@@FﬂaUméﬂﬁﬁaﬁ>@héH®@ﬂhlng of the spring nechanlsm
("spring primng") be acconplished in conjunction
wi-th the insertion of the cartridge 200 into the

is$0. |n addition to sinplifying the

proc edﬁé@ ﬂl‘ﬂ%‘é{‘e@ﬂ%&i}%ﬁﬁ BiaV e SHabIBEs MbAIFRB oS Of cnergy to insert

tes the obl tic fal ure mode of not
? ‘55 and anj Wﬁi gﬁ%% {asgetpd treatment tissue and
rmham;@nnw %Hrlt ih&:uglﬂﬂih ayeatt. Iﬁh&djﬁesmrgaﬁ pdvbSediricchanism is one such

AR PG Lo Pioat R b Gy B ori 0 scrows e

mlm meceplabler Hnwém the peefayred hpmwoach i@ banengyeosotléatiodd md injection
SpLipg(.s eslq%ﬁm&ﬁQQm%Eh%De cartridge into the
Han :

app Fcator ac es the gger leading to the
t r ansFleeiragle usn@pgylmmﬁm hemmﬁ'qyen5®me¢(empidlytmeetrate the skin and

i .
A SAE e hagl RN REERA LA ol AP dnat e
dnsebipR sitrerad dpecby wp%ﬂwoa nﬂth@ Pleetradr erteetipt Blectindg deflection may
ARERAR Arode array andbREAIRIIRLLABIY O PR 3R NEMR: diftortion may

to utilize the |nsert|on and attachnment of

 EH Pr-ingelizatien ofdhoagent apbriratebicldp odbis deshatin ipgrt the electrodes

RABiSdeNI8 lI‘AbICQf toRininlig: &PEHAE. Kﬁ&iﬁ&ﬂi’l@ ﬂﬁn(ﬁélédtrﬁ&!needle insertion reduces
cartrld%e i nsertion: |nto the applicator .- cartrldge
BRHeR HPomiest Thesnergy tiwrae %@%ﬂ%ﬁa oS Dased

: ﬁfeﬁh&hﬁﬁs aﬁehaeukseﬂ@lftb Eﬁb&fraﬂlﬁl Bepleatnt ckrecbctrmsmal ifif8ction needles into

ile.elim nat.ing the need for the 15 additiona
ﬁg?%¥ﬂ5“ﬁﬂﬁﬁ§%ﬁ@%9?equired for automated spring
prim In@mo‘ﬁhhd ifidetifpd iédhesisthdior mmanaieus aﬁpid:aﬁic&d dBeR:quire sufficient

: fi o Jn. . .
ﬁtgr%}o 1(1}}%1011 SOW i Creflyl?xl},t'%lerlegecﬁ‘g & ge e ) %e{ grf:ag[?%n %eptgy%r},clltﬁépject the

e car

-Btpscnhgl ‘el dvee dfagers.Bprigachaniinlsl argrefradignce dhey ol ychieve

A6 1yt D6t £ AP Ho b RGBS M6 Y9 Gk mpechantonss o

: 'r@,qt egnire glettth@l QuEs corfneaions, Iﬂ@ysly mptrgelm’emdmumabimwlyas compressed

%%Q%$?%£Q%ﬁ%mgg?%zgggoggﬁghﬁg force to the cartridge

mechani snms, it is desirable that
t he apparatus include neans to prevent accidental

Aoy EALOE ek eaidhades and/ or needl es during the
Insertion of the cartridge into the applicator, to

pr evévthopghulpiefugetionpl ohﬂrfgwsass a5 Glfestiveqesy gake them proferable
SRS e nlebiRnistol qiRGHEminL Eﬁérgﬁis bR RN toQRd oA in the spring

A%Hevent dana and/ or cont am nati to the el ectrodes
Flofeaes f&ﬁm%ﬁ?cm?@ Preyiqusly ¢ ?ﬁﬁdéﬁeﬁsa#hwmm require that.
twmdmdmag LiRQEs deparite Giep to f-had thd.- Bemg, eORTsai o ﬁﬁ&e use of the -

g a@‘ﬁé‘f&fsﬁ‘? ol e ChfR [ AT SEptie g e e sping

cartridge fromthe applicator causing injury and/or
damage to the apparatus. Therefore it is desirable to
prevent accidental ejection of the cartridge.

One specific enbodinment is presented.in Figures 1-5
for achieving the invention of cartridge primng.
Those skilled in the art will appreciate that the
speci fic mechani sms used to 30 achieve cartridge
primng are a matter of conveni ence and that the use
of alternatlve nechanlsns for achleV|ng cartrldge
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11 that the cartridge 200 can only be inserted into

the applicator 100 in a specific primng orientation.

In the primng orientation,- at |east one

cantil evered extension 202 of the cartridge engages

the injection drive mechanism 110 and inparts the

primng force to the Mechani smwhile preventing the
mechani sm from contacti ng the syringe plunger 302.

This specific 5 enbodi ment provides stick prevention

and protects the el ectrodes/ neddl e from .
dqgﬁgﬁﬁ = Db g,

the, electr oges/ neggFggg%\M?;ﬂ{oé{EPg“& l%a Ef' g[ﬁlgs'mble that the
wi ERRg afifee sperg ieehgaism€irasing reiyjogd be aqqemplpbmnedmmmm with the
t higsefidh bf ind 6HtRIEE Ymﬁtottﬁ@apﬁilﬁfbtr ;T %QH@&&&Q {H[é]?@é%ﬂl& procedure,

nDV|g% axially relative to_the cartridge col
EW‘Vﬁﬁﬁ’qﬂg&Uﬁ“’f&?@"(ﬂ @Wé@éé’l‘ﬂ’é@%ﬁﬁe fdlyfeahqde of not priming

I dlier speiiie A Vrdely 6F dubi@iz6RinbdhbElSifs caiBE bRBloy&t ik Gl aﬁﬁa‘i{atus to accomplish
contam natj on . 19% tection. |sl°$rov| ded by a cap 2

Ve f RESRIPE PUM &Y e an??ﬁéwcsgbwga@u@le trigger, and

r emxesdo paristir eﬁtﬁg}t ﬁaﬂt}fmﬁﬁgﬁm&t‘de ¢adhi inhngtfﬁy el&lﬁffrﬁ?ll of the cartndge into
N L L T O T .

i sprivgfs). g&o@@es @f evicrgly fmezkanisheg tcracbicv@ﬂns-ﬁ:nmm inalii® Bitiafhot limited to

dph g I IQHQ engages the

|n§%rtfon df%@%mﬁe %§%£§%%f§§§ f%?gm¥ers t he

pri m Hypeisredmaihod pedhppyaluhis teelflize Mgwwh laad at@8@ndo0of the

t @il RS0 kd 48 aﬂéxc%? sﬁ'i%aaxrl'sq g£ S tpnﬂﬁ%%eﬂsﬁgng mechanisms during -

ej ection of the cartri

sEEefigs psertioniipig |ﬂ??éWPhqaﬁ)é or pEridgcTyRg- \/I#}llﬁteaﬁe-wqimgmmmg

. | ﬂétﬁ@ﬁﬁoﬂ@& thdbnb@s 8PMk HGBEHRE ilvRAtonal iR WihREting the need for the

gge to be_inserted |n t he pr.im_ng orlentatlo
BIHOERECPIHTH TrariRg fPreviamated spring rsegiag This simplifics the

"mppﬁ'ﬁth:aidd&aiucés dmm@tmeﬁmmamdaﬁy suitable

means;to revent dent gjection of the
"D “Pﬁzeéa?rw%‘f e A wpcbgnisws, there

i willbe tﬂemsa@ p;hply: ﬁirﬁftp tifeitjectiph, ldﬁ@:ﬁ@dhtiﬁkzﬁﬂw&%ﬁﬂﬂi&ﬂﬁ&ge without
VAR R SO T 5 RO Rl Rl i e e i
@penigr spplicssfowe do thatcartridgh Qmmﬁh@mgmﬁmbﬁgls desxrgble that the
att .
PR Lo e e
fgariserion hfﬁlq&aM$alsfeﬁletahldlcetpr fongevibicledie stivk ixﬁﬁhes.].%reover itis
uﬁa@ﬁbl@ RIAPHE etk o sﬁcE gtﬁgét{lﬁ)ﬁ Blg«ggregtgﬁ %A%Mgn?&%oﬁ \gon to the

nech anl sm primng cartri
elseteadppandingedle ﬂ%ﬁrp@mmgafl?m in auqhmm@g@o@mentubere isa nslc that the

3P thiGAlyAkleadethd SrSidgd dedGh %ﬁéﬂnﬁ?ﬁiﬂﬁﬂé’ %‘Eantﬁ”ﬁ' result in-the stored

captil evered, extension 202 di'seng

- mﬂﬂéer@heJW@qmésﬁ@w@imlm wysinhiminreuidinidemee to the

.30

a@aﬁais mﬁaafomm%nw% Phev Rciddid1 08B b hﬁec artridge..
|

I nj ec chanlsn1|s rel eased, Additional
at t'ac ﬁ‘Fﬂ%ﬁ%ﬂﬁﬂ?%ﬁﬂﬁﬁﬂ It for edivan gﬁhémmmﬁmnof

magezﬁ&m@dmseem&mtﬁm tlla® YRR h&idnTsms used to
§hat|ve to the cartr| i nserti.on nechani sm

o G SER DR L PR ol LS ot aliamive mechaniss
fmaﬂhmﬁr@tﬁhttﬁdge@irﬂﬂﬁ@dbes not depart from the scope of the described invention. In the

spectﬁc embodiment described herein, the cartndge 200 and applicator 100 are configured so



12 Designs Enabling I nproved User Interface Factors
In the practice of the invention, ergonom cs and
human factors play a significant role in consistently
provi ding safe and effective agent adm nistration.
The size and shape of the apparatus used for agent
admnistration (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 faciltate accurate

Pt Qi 266 cgnm%mn@%dq&o (R apfIfatdf B a s L0 ! 2 hing

and orlentatlon mproper 03|t|on|n

APpisaptinny 4n th ﬁ“’&f‘fgé’@ﬁnwt ogeaffaetﬂva:@mpc Ayofdife cartridge
tdﬁ@gt‘:{ 8ainfRAdn drive mechanish B0 Ghd ibDRs e fl}Bing %Hi‘&% e mechanism
ape

v¥<':L<]:tors associated wth the user, the sizé and
0)

e REVerlins the meghanigmtsom panfagiingdhe %EP&%Hvﬂgﬁt%’épﬂbﬁ Geecific
5 A;zquun_e:e pﬁmebmdklpfeﬁattﬁﬂ laﬁxg:r&bebﬁpm ele&haesh&adlte oMl arly
T 1t,1S es Cl a as stlve ’
Gprobgelc B SRR RS s By SR e T e B ctod and
lack¢dswithars the a#;rtr&lge hﬁdapltztbe zzizaumrztmhna mmmﬁWmt the electrode
I n at :
S0 LA B A g
amf@mhhmwme the &ﬂtralggeﬁuther stick mel dohyimmadon
i g

10 bz%te@(fd'n i€ProWild st J‘&g (igq_ﬁ\jfe'r glg Qistal %idgf :ih%\%gxlb%dsge g The CHP?Q&IS? removed

and unwi el dy dévic SCr I
B tofFeafrabanplicationnBeefranblys the carie songtettédrolpancatrt esistant material

Wlatehe :hﬁ&a&%webﬁ% cgéarﬁrt‘l% ctaﬁ?dgle mﬁ:s?ﬂe&% Hirﬂguzg,fﬁle AR of

- el ectrqde rin The paralle rive nechani sms
CRTpEhgy lswg e ‘%%F@deéflb 730 caagss fhsdusertign Hiigamechanism

1Boiasd pasthd (B prhing e BPledth Bk dSrRighBiIRr S1UW Al insertion
and non: hreatenl apparat us.  One specific

r gonomni
5 iy BB AR et oL AT RSF B35 B, s specifi
m&m&nﬁﬂ@)m(ﬁatdﬁﬁﬁlwd?@ﬁf-blﬁmg latcheé:liiﬁtiﬁ s aﬁplgatohﬁﬂﬁa;lﬁﬁr ithe
i fvention,c t to achi eve esirabl e
cfa.\qg € fto 3 b 8.";61136? al;?}% ??{aln% 68%1?3%81? glgi Bfev% 1t£:?&1 laﬁxwgmoved or gjected in
th@ otvatitions A riiclet meshiaainnds 4nothesPitibigmemy teptbvetitidédia cjection of
d r Ad di
: ﬁ)tl 5 mﬁ% %eylg Eongﬁ ant ca a&%h\%ﬁ%“c?t(?r’ two spring-actuated
?0 IWI:@? Bs £27 Gaptuny thmm;w o ifjottice spring nteblgnsps ebd ingintain them in. -

t&ﬁgﬁﬁiﬁ Jggﬁ ?dg ﬁé’%%%fﬁn Al ﬁlﬂ’a% %#sf?ﬁ% rdci!:mI§ ﬁéapg Lo e%%&g'l%(%{]acmmr
{4 éthl‘g @itachied reagialateh 137, 1%@1@1@ esghvmed) thsplaees the latch and releases
teah by i Ranish £10, 120. :
~ Upon completion of the carfridge insertion and spring mechanism priming, the carhidge
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. Additiouaily 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 mechanism is released.
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25 Force and notion of the spring nmechanisns is
transferred to the cartridge through drive arns

116, 126 that extend through the applicator and
interface with the cartridge. Cartridge
Identification In order to be well suited for use in
clinical applications, an El vl TAD devi ce should 30
accommodat e the range of doses that nay be prescribed
for a given agent When enpl oyi ng EMIAD, the "dose" of
the agent is determ ned by the Mol une and

aeeRt Eﬁ%h@ﬂ%@U&r%ﬁ%ce%ﬂ&m@' ectrode array

con i guration. an efectrical field paraneters
appl i elf Peresice of e prentips, ergqnapics gadgovia fastosy MY 2 significant role in
V @bhist@ily i ing Qe ahd W@Wﬁﬂt&ﬂﬁlﬂ%@ﬁlﬁr Tat leﬁ%ﬁQpe of the
I n_order %9 assure that th rescrlbed "dose”

B?aracelﬁs s T geg%aﬁmﬂ%t{agm Yser lﬂﬁe%@} caglaffggt ﬁe@aprator s ability to
p affenmtlg ﬂahvet the ageet to dinviergedisiwe sithelt wﬂeﬁﬁbgeﬁheﬂﬁfdefgn of the

@% s can be ﬁecongh#shed hroggh us %$

as y s PCArPE 8 7 RPpig H@B‘?‘ and orfentation.

c mrdpqr egswlxctnmgwf the appagataionas affpe bath itegafegndi tifesy oBthe treatment.
Ther ef a@chg(;n tl) ﬁxeqlﬁﬁxkug ﬁ@éo?s &9@%&&%&%&%&‘ te (s)!?%;.ueddshgq? of the device

neans osag e recogni e ri
Paﬂélﬁ?alszaemwgﬂwb@cmtﬂmg Acindpe ¢ap e threatening topatibsihrticularly if it is
t BBEGRIR 15pS BYES f%Lm aLIRL 6, HE%GE, S W ontlOsi ?eg‘ﬁﬁnuéiamrg Therefore it is

recognition a preferable I's acconpli
c%‘i‘i}’gﬂ’ﬁ‘ihi“d]ﬁ" drivicn hasacformy Eaew ibehls §pthergonereie pd nigdhreseaing.
t mer@mhlwemged dbVics W bhifihn R T RROAAR RechalRmS bk iebAlaniged co-

par anet ers partlall determ ne dose are

'E‘étgéﬁ?ﬁfﬁ%é’asw Vi the Gadrifiee iThig eespltpdp 2 jigvg ppdjevigifgdevice. The

odeba@ibed WOerlion elpas Gi¥k fofe drivg atbhaalshs Rirfigbd RG8rallel with the cartridge
o .desi.rabl.e that _t he treat nment

2l s Ok B BRI FAEP PR T Tt Ml G Flqims cm bo

. At nged cpamaamtoe insnafBetS@shiohh ThisAaGlidl @ Garfaihent §Mls a more compact,

of t he cartrldge to the appllcator
I'n p%é?%%%?% E%m 1B S ™8Vi ces of this nat ure,
progr@wwamh@cﬁmbe@matemmbwmg@ﬂhgpanuﬂemhemmmhmﬁhmﬁﬁ&xmﬂmdu1
[
3L BoBR B BBaBED sIGRRRAS Honsd D AR Fmipor vt
I’SEEWE Wmmhnfsrreaﬁpmstﬁme Itlwpnmg:taeky sirgwel the electrode array or
@%@@h@&u&&ﬁ?%‘ﬁ&ﬁ&:é@%& iR nffthnicd 4(1 g\ﬁo inbdase linear
particul ar the conponents of the identificat
&PLpRoR fa1ee t he associ at ed manuf act uring processes

that g feditic %b&ﬂﬁeﬁim&ee&@elwstlrs ﬁamﬁe&hﬁ fction spring

.cost effective. One skilled in fhe art

PEcgisms aremrsitoner erdinghe appbigaipranaraligh and pifeet frenutbe dapridge. The

. Bakd ﬁﬂdiﬂﬁmdndﬁﬂfelsﬁﬂufg@hécﬁﬁhﬁm@ﬂs @bhdfiralo b SRRl : through drive arms

ﬁ?%%%@%%ﬁmﬁ%ﬁé@%&%%wl ar code

|dent|f|cat|on In the case of bar -code
d ntLEicgé gn the bar code woul d be affixed or
the cartridge and the reader woul d be
| nt e gn atdedtonbemnt«;hﬁedappkse @aélinfical dpplitdtiony; asBMIATY @&ica should

identi cat e tra ndet woul
e SHMSRT o B bt oS it B8 AR RS ot Plrnt. When emotovine
E&ITN&; I:h@d‘ddse‘l’ pf thé meapqs Idlateamncd byRhet@madind colkentration administered,

PSR LB Tt BBl Tpoe

attached to the appllcator Anot her suitabl e net hod
is to utilize a series of discrete switches in the
applicator that may be cl osed when the cartridge is
inserted. The pattern of open and cl osed sw tches
woul d determ ne the electrical signal paratneters..
The swi tches coul d be el ectro/ nechani cal

“opto/electro or any other suitable switch.' For
- exanpl e one enbodi nent utilizing three open contact

pairs in the applicator 100 is
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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 signha
paranmeter settings plus three open contact pairs wll
i ndi cate when a cartridge is not attached. 14 1In
addition to defining the admi nistration dose, the
descri bed invention would also facilitate the use of
a single application systemfol3delivery of nultlple

d @hae(ﬁn@&a@mt Volia ) H&Rid e fibtub iy 0 dfnﬁ&ﬁé?%f e';&'&f th §8Lr to assure

nditions to achleve ef fective de
A 21LGf BISPEL9E Wassrdtirplpst iR @ given patiepg fhe@mcmmcai parameters will be

C Corbyil@dlihe patislpehah@r. aRBlouiptls@an B acBMA W roush uset input, such a

|n%&g !ﬁ¥lar gﬁklver relires in part on treating

cORSTSY LNt A2 LA cpyld st mpydogerdons OHeﬁélﬂ@anshtmn

a'ﬂmreg’mef‘a it g3 iratl@fol pad viidi an REfoWR RS nR@s 6 HoSa g8 Pdognition that minimizes
alhEy, S|§es in.the Su bcut aneous f at pad ﬁﬁlckness

t at IS pen

?%f%ﬁ“?%cgﬁgﬁ?s the targeted nuscle
t i ssuélthpughdinge st sebyral flRahaatinGAs fe Hosage K ?ﬁm&@@greé%le method

T s e T Y —
grapedimenidths slenddcabsigtay paimders phrtaliyoleteneino fosebis @ktermined by the
tehi®d8 ek (Bl &Ind bthdr t?é@ﬁyse g@:&ﬁ% E%S gtr}m Qif%ctxf'ogﬁ%l%agl Itis also

t.hi.ckness. Additi onal
fhe Wntémeﬂwawﬁbe inftiatsd vmlyhesaﬂegmcﬂh sasitphigmeters are

bt WaRNRswAL kAN LN FA05k: BRICRBER of 8 IR gé to%et a%?hca\%lr & dnéewously

qptrode/needle | engt h appropriate
g"éf’ tdeﬂﬁv of feturs Grrstagumabiagniesrgied F‘Ifcl‘}ﬂs ﬁnﬁtﬂ@eam@uwljf expensive

pﬁm&ﬁﬁe HeEn Eésﬁ@ﬁeﬁ.o BEordib 88 velkdildd RP Qﬁmﬁ&yihpa[pﬁﬁﬂﬁ& the means for
c %ﬁent and/or it could distor he
05‘9 o steugpargietef Jpoogefion shquidhecossfctiedtie. In
paracaﬂar &Hmmgbneh& of Hﬁrdhﬁtnﬂg&txéﬁﬂsfeﬁmlnE tﬂersg&/Qt}éH glgllnﬁhctunng
a ng t.he ect r ode/ needl e
%enetra il e% %ﬂgl?ﬁ% ‘i“%ﬂgq ﬁg?f’i 485 qogt etfiiefveat i ent

anat (qu skiftipd. tuitbe Pt wﬂhntognmt &ﬁt thera areavetdl puiGbie Ble®ns thitGrtridge

. t ol t tion 20
ﬁé@1 es tﬁangPé aro e dle @ﬁgéggﬁFﬁhggég?lonWﬁé :

identifcation apwirefpassadial ﬁa;uemiyl genfiGitaibih.VR thocabd e bar code identification
thétbhdr Ebé&ﬁoﬁ@& Af .d%g I_ué}?ﬁ{tedt(ﬁ% éh% EE?%[gge andg}{] € ol nigouﬁglbe mtegrated :

ext ends _beyond
ipta frewpliqatis Indheedse of radip é@ﬁue@eteidm@ht@nmmmm fwabld be

htBirted B @@E:Lt&ﬂ%e @f‘é@gﬂv 'vﬁ)uﬁlr%%%h \d @ %1 thd alﬁylé Oé't Ereferably the

ures 1- at i I anon

7

. in, Fi
RS ‘gP‘H? be ’aw%?v&t @ ras@i-vmthqa@@tp filegnency sTmmmhuﬁl;e dattdge was

pRop&H ht6Bhed!th e ABHIRGLGR Xhﬁotﬁetr sﬁl%leqﬁﬂm @éjto BAR dsenes og discrete

gﬁﬂfogﬁ£essed causi ng the 2 mnor axis to ex. '

°f 4t e gwlisaler that mypybe 6%?%‘1@@@%% is xmmmem pattern of open

asd /1ol bﬁlt&iébﬁdhlﬁﬁ&'énﬁlﬁe fhe GleBEicdl BRhatly M@éﬁa%@'ﬂm&& conld be
elcartrl t|p and can, be ﬁdiusted by thre

];"%’e" PP P AP troras ot seifblesaiiehi dge.  Thi s

errbdtbrﬁmﬁplﬁbﬂe@hﬂmﬁﬁ{enﬁx BO6en BsHEREHaiR fin M6 Bipcator 100 is

A T B bt B SR T e AL "

cagtridgeetd attavbed toi ttmappltiehwm mtﬁt-]lﬁmﬁiﬁmlxﬁ@ idEREH aes glfécfﬁé}{ﬂ signal
0SS the eyt | c ent and/ or
pa néé%‘ eseﬂtxﬁgé lﬂ&sb%é{:s opelt corx% Hgfl ?’ S?t%w ciagmi@ 1§ gpt atiached.

provi de
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15 a safety systemto prevent accidental release of
the spring nechanisns. It is preferable that such a
safety system prevent accidental release of the
spring mechani sns due to external forces such
vi bration and inpact. 'Additionally, the operator nmay
i nadvertently activate the treatnent sequence when
handling the device, so it is also preferable that
the safety system prevent 5 actjvation of the ,
treatnent sequence unless the tevice is properly
appaddétid o toddrnmy iheR@lnifiatici dose, tHeldaRBibeihAGEHPREul@flso facilitate the
ttteéﬂeat ntISﬁte canfahs affeci &reatnent ) -
ef'T5 CA&PBleapplicafiunsyrien for dRilvenRfirmlinleclepscsiof agsply, wWhich require
apﬁﬁmmiﬂmnﬁmMmﬂmmmﬂnMMmmememmddwaﬂequate’force to
assure that the el ectrodes/needle penetrate into the
tlssue to the full-prescribed depth. Preferably the

2 eH dlut omat i cal |y and passively

deact Im&a@gmg&&eﬁg Tgie%ge%gﬁﬁ&u orte. A]iu(trorm peouian felivery relies

treatnment site Wt ate
PRFST . trenting b cenpistont whume pf myaletispus yHawenerdibers ipoignificant variation

rwea atﬁmtssaﬁﬁ’ Bk Ent GRE 1R SubthitERond ﬁt L08R at 29 is pcnetrated to
the rocedur e, automated ‘£e33|ve sa

Sﬁeda%sa edisTgi Heqne Sty &P Qlend Gy cgak mr@

o;f'mmj 1700aG] & Magd metdwﬁsﬁdewm%mem 7 8 BSSHhA id tléﬂ;rted. So for

the e ctr des/ nee etrat into the tissue to
FEaY P o qabT o Pie e At AT G B defrending on the fa

Vplad ﬁﬁlckhbm Aduikicmlly %eaﬁﬂhieﬁ;daf tigsut Bawkénand éEE{Hnd SheltRne also vary
cat1 an
et e 2o ol el en o mdShecie gt

e aebxep‘cat@u drehtrpslengt patienfosydeipct baiheiuﬁhgmt:d’rﬁcdﬁnﬂo Aswall paidnt.

15

20

25

30

dé c%gg gﬁioﬂé f:o Phasel ev'e V ar enl? anecl?dr ]Jt coul& E_ISF)& the electrode

OSG erei n

&@X/‘Bﬁd@fﬁﬂc‘f@?@b’taﬂé d@c:msaéﬂtem@mnhm éfes ﬂagefwedeamﬁ)lm prtsle a means -

(férladj%sth?g“tﬁ@&l%ﬁx of e[l AL e Jeﬁ&xaﬁb&bﬁk%mf‘tﬂ@ {rkafifide QL and patient

force woul d be 2.5 pounds (
PW%WEYany, a margin.of -safety woul d be added to the

i nse rﬁl‘tﬁéébrfe&ﬁﬁﬁvciﬁoﬂ be acﬁ!&@biecrﬁl% 1286 o‘fré? %%15%9 uf!‘@gihgp%nt imvention

5 and 5.0 pounds

betmee
C‘fqﬁefnﬁ@éqﬁeeféﬁmaeﬁqpﬁb étheaﬁgﬁetwdw apgly relative to the

, Eﬁiﬁrﬂ@dmﬂ ti0oqRat iadngithe Mgata@ Ext6iH b&ﬁ-ﬁﬁ Q{ehﬁm Mp of the apparatus
t he treatpent_si preferred .
Bl o e eseasipino iR Bsorafepmbodiment

asteatddlie Biguddk 1 i wilitke {Hdiﬂinﬂ CReped ridddBatdhags HR6 HisQBL ax1a1 positions.

Tecgg.%m gﬁgp 140 éﬁ%&e o %%g%;%;%%&h using the

AT axil§ ©cihaad aﬁd&l@mﬂm@ng‘nﬁ@iﬁ digicsiibdge.T AQotB@RINCG el eifbodiment is a

SELURET iRl 4 B 0y Bt o Mo g gk and

' i:btﬂi ot ﬁemmﬂxyd@r &‘hxa mmbmgmeaﬂelldemmh cantintona fundlier of ddpﬂﬂ,djustment

ﬁﬁ&ﬁent sequence. The internal nechani sms of the
appl'icator float axially within an outer housing 102
and are maintained in an extended position by a

SRb) e internal applicator and

The € “Ffe spring is equal to the

. pref MW&WEM ﬂ@mnfv@ﬂ énsertiphand injeetionspringanegbanisns can result in

iR, 108of tRerhiifitd L RAL HBAL dsthdef 10Vt Revidle Wfb@ Sestitfe to provide

to overconme the spring force, the interna |cato
IS repositioned within the outer housing 102. In this
position the safety systens are di sabled. The 16
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stop 140 is repositioned relative to the | atches and
no | onger prevents the |latches from di sengagi ng from
the insertion and injection spring nechanisns.
Furthernore the electronic switch 142 contacts the
outer housing and is closed allowing the trigger to
communi cate with the pul se generator and initiate the
treatment sequence. 5 Electrode Array |nsertion
Spring Force/Rate Electrode insertion mechanisns
require sufficient force to raﬁldly penetrate t he

t.th t .
FetaReP Bl TR B et e B GELR S i R Fsprofpp et suc
| avtett Syetmm pictvent acnidenhabrebebse qf Q@@@Wdhmﬁm&dﬁe of exttdagnl forces such
exh'ﬁ‘QﬁJn%qgﬁrg;ac ”%%ﬁin%%aéﬁ' 1%9 egrg@r f a%‘} xjtetgﬁ% Q%Yrate e treatment

di stort ectro arr
ePUeptecvhen hendpag the devisgasodt ip alsm@&r@lmhhsﬁttm safe@nsyﬁ!ayn prevent

ebfiREbn &Qﬁé &Qﬂdﬂ?éﬁh&@e ﬁ’(flest:. hfc‘: d@ﬁ@@% Pﬁ)?gﬂ Ag?ﬁédr tb h'eatment site.

fields. So it 1s desirable to inser ectr

Freperilangmentatihe tipafmens sits Gin Alog affesbirsapent efficacy. For instan, the dovice

" Afhsird lied tb aﬁlnd,-aﬁleﬁzcstita aeiﬁ/aﬂr@,aﬂla Coréd1s %SHeQHht BRANEBSes/needle

patient . di sconf The ener ge. and di scharge

PROCAB S 18 S Vol GG A DLl BTG St G o

autbinﬂﬂ:aﬁﬁaxﬂl’paﬁEﬁlﬁ@@tﬂaﬂiﬁﬁhﬁmmw@ﬁshﬁpﬁﬁi_ th @liiﬂﬁzaﬁﬁ:ﬂt site with
e on ne S to tissue t Nl - .

AT} R, DSBS R 1 B B oot i

sqw!awg)péxaﬁocmm do sd;chm:ytofsmphﬁamg tﬁe ‘protddarestethadd/passive safety

a u%oe regg I ni%n?r gge Iols]sci ie gaﬂu% g 0%1[10(%% cgv %negw safgw &ystem

e ctro spacl ng e ween
el ec tM@HQ ihpt @edn‘éiorlss/neﬁﬁp p¢mtmta intrsthel h&ne NI I-prescribed depth,

1h} l 5 .
SO S Sy AYURADEE AU I ol
forsm ‘21 lteasce?d e dre wgesary mmaqﬁre‘m @P‘é@d?séqafﬂ? @bp ‘felpctrode insertion

forsey. tTht BectRlde ﬁk&ﬁ@?fﬂeﬁ@&ésﬂﬁeﬁm Bn LhesEyv4BRee %Jhicﬁ are disclosed
proportional to both the e ectroée di.amet er and

et herpiabelay By sty obtregplerppricaslegheds msseion ésrqugaxw 5 pounds
@h @ Qlciasie), BheRARRE, e :BMEHDE adpliSHRAFTrEwsDE b T RSO 1.1 Newtons).

odes results in_an increase of. the m njinum
ﬁ‘é%ﬁi’{?e‘amf‘%’é%fﬁ‘%‘ﬁ “foald?‘& 3]‘56’&?8“’%2‘&%3@ thpppfigation force
whditbe heardn S alnﬂ verpsehcy; (PH.OPRL.L NeWens) ®rdfiablp ﬂﬂ%dﬁ&ed

R T T TR R MR —

séteml | er eIectrode spacing result in higher insertion

£ 0" O Bl TR ARRLALUParhMSRERY: BN REESY Syt e

rating elec nin

: aspla:eton Y0t lehgtant nﬁ:a:amcuﬂms»pgﬁe ah;s:caumvmmh@mamh@tmz 122 from

o AR UGS AU o 4 B S omeci
b?%@m the a]lmhmtb@ngsﬂr endibt p'dme gehergfos jsnzirdaingd opgniey @rvdectronic switch
1HRERLOERVGRE AL PRAA] oFRS amkﬁsﬁéee Ghe Rfbrhdi®

inserti ng electro eonetry I's
mseepisms ofthe epdiater mmeﬂ}r idlan pit etﬁelfb@m@ 108)and re gpadhtained in an
eﬁdeﬁcﬁh ipBGtidnl vy a%ﬁl@iiﬂacﬁ@é%&tﬁ&ﬁ tﬁJ‘iﬁ{eﬁﬁﬁ h«':a@&%ﬁ& #08Bxternat

force. perinments are carried to etermne

ipisinemIke sping Fr‘;geqfli‘}rt% @meerqqee@scémfmer Whp fhg apparatus is applied to .
- tHoRfchteA 1RO WithiaBldua@psdaithéto oRbiR6hb 06 BpridFIbRAIAY inRhal Ahplicator is

sel.ection of electrode arr appr.opri at e
reposxt?oned within the outer housgng 102. %yaus ppogitlozP the safety systems are disabled. The
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17 for intranuscul ar application of EMIAD and with
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 éfring two results are-
given. The first is the force t he begi nning of the

SBb 14 i§ R%n@&ghﬁgﬂow%ﬁestaﬂ?nﬁbﬂiew n%rtﬁf}latches from

necessary to penet rate the cutaneous tissue
s disensagingfranp the fnsergion and ipietion springmechagisalsy Fytfieunqrg fie electronic

aRektdhORE S50k Shel difer BB URinD A £ QIo6dd MNEFRBE BR iizgbOto bhRmamtate with the
the electrode_arra throu h the sub cutaneous and

g generpteicand inilipte, SfYFYEs are dependent upon
the el ectrode dlaneter and the nunber of el ectrodes
| ) ‘éo ratio of force to tota
' - fie—el ectrodes in the array. _
Th e r qHadrbde ms&d:iomaﬁeehdnisats ra;uma mifficient fificeQ ﬁ@ldfbo;umd&tﬂaﬁle skin and
for er are i,hch | [
e B R i) A BT A SR e g o e
t inmedumg;utm midriberetfy redise deflskton of gherelskizod ndnwdim Elmmﬁe&Pﬂecﬁon may
R 91% @M Fultéy dfle t Qﬁt%ﬂic%lan& sgﬁ?,{yo gfe@&f@ distorion may

per squaré m ross sectlonal ar éa of _
etffect qodoeabizatipn pffbe mgt Q§lﬂ clepiaicalfgldango i§is/dgsiggble 4o insert the electrodes

A8 Inea Gpill 4 MRLARE alen& %idftﬁ)ﬂeﬁ@ raﬂupel&ftx@@élnée@le :hgkertlon reduces

~assure consistent and reliabl e deploynent. of

arsientdiseafortn Thegnereystorags Fi%ﬁﬂls%rﬁe@a&ﬁteaimf %%@fmg%%
PARES siREHe SEVAREd totnhblé pil deploPgsnd BF1Ra0deS GhtBifection needles into

-mllineter) of electrode cross sectional area and a

t@PYA Wbt ol 4o Br ce of at | east 750 pounds of

- f or ce sp@fal $8UBIeE infhedte theGphingiotd geassBryfarramd irdm@uscular electrode

mlllJﬁigﬁg%Wiﬁﬁéggg g%%g%er%n arragsgmﬁ% 8m§§&g%2mxami

eﬂ@ﬁb&ﬂﬁﬂ@mmaﬁchwmmﬂmmmmﬂﬁﬁﬁde)o@m@m&@x@ﬁ¢wﬁammmymmwﬁmm

Vl%%{{r IBS{‘R%LS% Sl ‘%&‘“fg Olzecafjozl? g}l‘%)ﬁ%ﬁb%@glg% C%Bmln ﬁ‘om 2 to 7 electrodes.

rﬁﬁelfomteqm&)i to fikersthe cleetoide piraymwiibin m@taemromﬁqnh’eto both the

e
pliafaterabd/gr incréaging dhegfunder ¢fslestrodps Henlig @U‘ﬁ’(ﬁf@rﬁ@i of the minimum
'}@ﬁﬁ:@,&] %31‘11?[1 R MRRdidR E)ﬁ:lr@lﬁrtﬁe 3the nalit RYerSRENBHBSMRI to the

manua prime I's preferable to 25 I mt the

fspacing hstweeh elegﬁqupsq dguestg therjateragon of B%gp% thafis displaced as the electrode is

GRXF01 SRRLYa1 b aBsphiify SR R BfaheAnRfiRh 2t dl‘ylpicﬂl' BMEAD apparatus;

spyin rimng 1s’less than 15 pounds forc
iesnioesh arrm% %WWP%O%E‘F’EW@% §I§ftrqﬁlgspacmgatleast 10 times -

@&B@maﬁme'&n%érwée SRPRIIRE @nprising the By aaMnfons @@mﬁdﬂy 15-20 times . -

a sprlga is 15 pounds Lﬁé@$bmmon§hﬁﬂﬁﬁgg@FF%ﬂ% emmnﬁc

BN Hal ABniRk I HREY dii&ﬁb ﬁsdimint farce.00stiyg éldsm-odmtifbgmmdty is preferred fo
force _refgguﬁééﬁﬁg not e eﬁg 15. 30 2 ?Ingggmgﬁonﬁmm

Forc eEﬂ'xHrlﬁ1ents are carrfod verta Idewmnnea:himxrmmg tforcdf@temaly for rapid .

1'SCOSItYy, Cross-sec
area of the syringe, needle gauge, cross-sectiona
area of orifice(s), and tissue density. For
paranmet ers ‘typi cal of intramuscul ar EMIAD

RS kRT3t 1R uhBh RSl on B8RO TIERG: spproprste
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5 the mnimum spring 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 nmechanismonto the
syringe plunger can create a "water hammer" effect.

The force wave generated from;the inpact can 10

travel through the agent within the syringe and
Hesiniramisoulgapplipstionoof HHELA prdgith orttingdipalcetrodpsis evaluated. Each
ge[rc{rwetg (Al o Lﬁﬁg@g&e o@aaé &o&@mi ﬂiﬁ%&%& FRGHacLssary to

It cau | eak before It

" camdly @p@lfryte élmpﬁn@vé fisue athlmpbn‘t fh%?*@ﬁf@@@f@é WP% pigmifigant

QRN ELDE abBRAS. BeShEYordle HRE oMrie By MELAE Eiéc?eli!sééﬁaﬁ h@ Whergy is

. affecting the force/rate of agent_injectron,_ The

apleasedirern Se spEng ¥ O ro U iATH S e s thpierg gt e begfging of the
%ﬁﬂg&uﬁﬁ&dﬁiﬁ b e nﬁxuﬁxlhmllt&gaﬁaﬁb Sarly $o ﬁeﬁetﬁ&@ﬁhé éubdhedu tissue., The
ener or | ra etween t
SO L thosgrme aH B 4 DM ST A GToSa o P Toroe mecessaxy to
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appara Hires th ast Prontof
pmptewpixml zdva of elenimﬁqam ﬂsqﬁeamswlg atie anrgag stepke ppd 4 ingrgum of 500

the gas 1$ air and hole is tuned

‘glgotrades atflieeend afdbe nmint siroke ds desgadleip aﬁpleqﬁ e gknpules-fdg order to
R0 685k tdnt 20 rasii s HeplbfhidIOf B QIeQEﬁBsI anliR A Y PlaktF6ice of at least

. %;]{ ?ygﬁbﬁ? Eﬁh&ambin@f?fb Mlggﬂaﬁs ?Erciﬁﬁa.ret iR émgtmnal area of

o ndoeCtl on needle.  In such a case, the gas danpeni

[poyelsporapae fnch Kot Filaggmsroey fag B8 oh AR otoss sectiona

: ate& hild d B t?mn& férBEoty leh 1 J60 ﬁéunmﬂﬂi}c@ﬁdr Bjuatelifich ( 0.5 kilograms

o TP DBHN AESF i SEUPrE Aen SEa oy P

i tBsngayt c&lbkﬁﬁplafaﬁeﬁiy mlpﬁg@mf&ﬁectr@iﬂmemhsmﬂaidimter of 0.02

omat /Pas e-Stick Lye
’tuulé af"?}% @8‘8?% °8‘é° an q.t c 8&%%’85%2 qBarr%mé:tﬁ?S 0.8

‘Squing zzanmeima) Whesch reechinigk for dqﬂo:tmamsfftber exaiinplp kogdwould require a
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B PO TS S B AERL LA L Bty e

dﬂbﬁaelrﬁ/ﬁrpqunda(ii Newtongbl e t hat the stl ck protection is

. both i Cl i
pr ot egi%lon W 11%1 \@'Q%e ﬁgﬁ é possi el n?tgl%ﬂf%wd’ s preferable to
* Trait thelfrge ofthé sppivegysorthat thet dpesator ganropdariably paipg therspengso A preferred -

16hit § St@ﬁrﬁrgwﬁg RO itk 5 bSO Rbns) ek SRR whore

St ot'ecti_on. Preferably, upon activation
qapfespsing sjeckn: prigad meqa@bfe*&e magpgmdopefor p gpras Azl ppunds (67

~ mvﬂﬁ&)t ﬁo%%v@owﬂm@@@;ﬁﬁmﬁawa&e irfs&ﬁw@ﬁ@@édueﬂ sprik@

stick protection once it has depl oye

pechrspeae srnedTmeirnogsly e m@mdépmﬁfp'aﬁﬁvfe@?ﬂ}om Hpgyexoeed 15
ﬁﬂﬁﬁg&gﬁﬂe&@ﬁblon is presented. However. one skilled in

the art will appreC|ate t hat ot her enbodi nents t hat

can achi eve the sane
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5 objective. The specific einbodi 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
bet ween the stick shield and the el ectrode hub 220.
As the el ectrode hub advances distally during

el ectrode/ needl e insertion theigpring i s conpressed.

en the .el ectrqdes/ neec are 10 renoved post

y&%%?ﬁ%QQEﬂE@&ﬁgﬂgﬁgﬁﬁigﬁé t he spring extends and

ext endSevefbvaihblekafshi the ﬂircdinsrteaéabytoauﬁmzstdﬂ the ﬁe@éwtmdg@t These -

dl As the s onpl et ext end over
£ ReRE g dtent Mo R S S A B bl B B g rose
s smm g bibrifice(s), BMEGSWHE@J{) ﬁmdiar@wgamm@é of intrgvnescular EMTAD
BE gg i i.0..Lhe.:
ext S pggx:ia E)rc% orz]l r%jﬂ: tﬁétgpellt%dggrﬁ is 0, 2Sypounds (1 i

1 oNn.
abNewiopy). Leefyrehls the tiiestign ﬁgine fq;seels (@etwvmn bgd 10 poundy .5 - 45 Newtons).

COST'S. Ditnohith MPRIn¥tic BhibothAHes alﬂ%&teﬁﬁfﬁ#éieﬁb%fh?qmechon spring

cartrldge ey affect the safety and efficac

t Pedhepisnmakes it prrirakieoreabbdhe Hpactol ﬂieréevwec@wm gafo the syringe

t PadgeFBih Q4 dvhatcf Biinki6r” 581N EhdhoRS W@é&n&hﬂeﬂ fr¥mMBYimpact can
not-w thstand nmultjple uses s eat nent may

pryaliteush the geqat wER e syppep &é{ﬂ mage fo e FREP pymeedle. In
Sﬂaﬂidulalr tsyn@ird st He@llSRIbs dﬂy lcﬁ\ek Gﬂﬁﬂﬂiausb@ tﬁésgdﬁa&d leak before it is

B e RERab i LGSl A8k B AR iPe! fateope arve

dﬂemmuhedmmmnhﬂammgﬂhﬁﬁeﬁﬁ&aﬁugasumhamLprevent reuse.

The slick _shield 250, l.ocks -i.n a 2Xiende i
pr eve#?rﬁg R CREKE 8‘“‘31 élﬁ el e ?g‘m% g mecthamsm One such

| news sdel pwttoo at h@r@mbs@hng mnslylrlB hgywrgh@@nmntgbqﬁoz and drive
SRGNGT 116 }é@@%g;tg{eteaé &%@ﬁ% thdterlafs ﬂﬂﬁgﬁ btk o taﬁ émgs’d to

the 'syringe et a torelo
Hfstomers sual aosiliogng and pelyarethapgiend; %@Hqﬂcfﬁamh e\nofher suitable means to

GBEJh ﬂﬂgﬁ?ib@ﬁ/gﬁghﬁxﬁ amﬁ,%mgw El%'tﬂlﬁaﬁe%fﬁnb 486k Michihid18such an

hub i nserted into the col his configuration

 PHRATRES TeATIERY éhaml?ashacﬁoﬂmq qféhetlwéctméém meshagispp displace a gas or fluid

20

25

|tEHo@§1td %nwea AGlc MEGAG &ld%e foll, PRIJMSthe gas is air and the bleed hole
confl tion the cartrﬁﬁgﬁ%ﬂg tificatian ntacts

ithtup jhedapogpning rjis ¢ fRTrReRing Brogpcet rpy gdmmistering the
Gpdnt Eﬂr&i&ﬁ Mnﬁ%n&@é&d’ Oh: s6hSE 288, ‘dle' das aRipehifE RPNinkLaffect the rate of

t h(efg%grgig F %ﬂgﬁ mﬁ%) %’}%{‘}g? o rp;g}t ﬁg%mw produced from

adminfstdiing ﬂw@mﬂh&gﬁ&%&;&ﬂm eedly edll be e MiRiESE faclonsffecting agent

%&P hod is to incorporate a fuse into the ,
Pﬁma%éLand apply a signal fromthe 20 pulse

generator that blows the fuse at the end of the

t Ja g ch means is to identify each

ééggkgggéﬁ%égﬁggﬁﬁﬂ?que serial nunber that is read by -

t he abgﬁtwamaﬁﬂmmhmtp@$sadgnﬁﬂﬂmﬂ%ﬂbvww%ua@m@ﬂémmmﬂbsﬁdmand

.-carFr|dge éﬁﬂgﬁ%bﬂﬂﬁﬁnbeﬁgﬁaave gﬁﬁeaégﬂggm”ndmkﬁnmﬂgﬂ

30

stickgrotentiont Mog@ver it 1.s desirable that the stick protection is both automatic and passive. -

Automatic stick profection will elunmatc.posmble injury when manually deploying the stick
protection and it also eliminates the possible failure mode of not deployhlgrﬂle stick protection.
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5 Manufacturability In order to be well suited for
comerci al application, the manufacturing costs of a
single- use cartridge should be as | ow as possi bl e.

I n addition, when applying EMIAD nultiple

el ectrode array configurations may be required to

deliver a range of doses prescribed for a given 10

agent. One nethod of reduci ng manufacturing costs

whi |l e producing nmultiple array configurations is to
utilize many of the same conpgnents in the nmultiple
cartridge configurations. This approach will reduce _
Breferablyl, nprinudivagobthe stidktprdtéogipn mefudes ammpghy foglogking ig place to prevent
j WPV ndl i ng
hABRGhYonE ﬁtﬁ{giefegéﬁ?é thd ick PRkt R 0RO figs il @ioye%_

specific enbodi ment, ustrated in -
Fi guiQueprefired cabedimeniof abinfegsy! 2matig lncldng effplipeoteption is presented.
HB0iet 61 sRited RARGIDRill oGRS BRE dider @nb&din¥ntt 18t can achieve the same

el ectrodeS 260. A bend 262 ne h%,distal end _of. t he
iwErs ok seeHicedotifentera 46%/%‘%% EPhetsK stifig 250 mntegral to the
Befetd BithigmeRA LY Extbilds ot e lletitteis/idelila iaf the} fre removed from the

cartridge and thus anges_the array configuration. . .
PP Ay DPERGROL BB Y 2 ok s e R e sl 8o stck shioa
bebivdeh teatiel shisld adebgdamedatiub 326k thielegfode bulcalnaroes distally

tdlized.in l.tiple.electr. : fJ y
by 0 i Pl o B Rl R YR OAR o
hesveg pest tbomsnidipnt g pativet tha meting @xlends|and extere theetick shigld distally

%Ettelhv\g&gg&{bﬁ&%gd 118eaR ANl kAP w{qﬁet%_lﬂ exehfb %L&%%Selemdes and

e cartridge conponents. I'S approach
neerie eratileyaaetliglessorf thstick ghipld snap dge corppypandingigrpayisdmthapeliar 210

.ﬁ&%‘%@fé%&é@ﬁ%%&@dﬁhﬁs adhesi ve joints,

sol vent bonding, 1nsert nolding and ultrasonic
wel di ng. Al |l patents and patent applications

;ﬁ&g@ngn this specification are hereby incorporated

reference as if they had beﬁg%t?)g%%:f%glgjtggpp%pgnof“abei
ab@ft ERERER theNattHua byt diRctiies BB 4ag cift¥aifitenreharnb @eninstance

T

‘mwiliigie ines appatietherit may pageceaftoxds wsukain yhe patient.skdditionally, sterlity of .
t he t.in light of . dj rd ain.:
- a é?]usec? e og ﬁadmﬁgbcﬁ afssuren{. I}F is Hlofifdrd %éeé{r%@é%%qg%&%r%a?tg OH% the apparatus

ange Ications nay
that plawat redeparting fromthe spirit or scope of the

app e'ﬂl%ea pa?rlxt% Hésrein described includes three features that prevent reuse. The stick

shield 250 Tocks in an extended position preventing the electrodes and needle from being

inserted into the patient. The syringe is permanently attached to the cartridge when it is inserted,
" -s0 ﬁe syringe cannét be detached to reload it with the agent. Finally, after electrode insertion ~ * -
- the cartridée_hublcollar configuration is fixed with the hub inserted into the collar. In this

configuration the cartridge will not prime the insertion and injection spring mechanisms. Also in
this conﬁgglration the cartridge identification contacts in the applicator will not communicate
with the cariridge so the control system will not recognize the cariridge and will prevent
ﬁeatment. ' . ' _ _ _
' Those skilled in the art will recognize that there are other suitable means for preventing
reuse. One such method is to incorporate a fuse into the cartridge and apply a signal from the
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21 Cainms: 1. An apparatus for the delivery of an
electrical field which facilitates the

intracel lular delivery of a therapeutic agent to a
predetermned site within the tissue of a patient 5
conpri si ng: a) a plurality of penetrating

el ectrodes arranged in a predeterm ned spatia

rel ati onshi p, each electrode with a cross sectiona
area contributing to the total cross sectional area
of all el ectrodes; b) styuctural means

i ncorporating an inanimate source of energy
opBHsstEeyariyr thg bwﬁﬁ@?(ﬁl@di the emfdlcﬁbmhﬂ U‘mothér such meaus is to identify

sai d gource of, enérg I-cl ent
of W i e sexind (’J‘“’iﬂb‘iﬁ]ﬂ@ nptapply igaiments ﬂ’cfhlg(l @artﬂdges whose serial numbers

7 llegé sepday Beeftdall an@di§td. Of total cross sectional area

of all electrodes at the initiation of the depl oynent
of said electrodes; and 'c) nmeans for

gManfcturdilan el ectrical field which facilitates the

intrac r, del 15 of a.therapeutic agent,
whi ch %E Aarﬁlhesr% l%e Weﬂe Pgﬁl@rew%e%ﬂ Iéﬂl%floﬂlgg tunng costs of a smolc-
elveeeartgdes should basst lowis pdssible. tieqalding®Ovifeh abyin2BMTAD multiple -~

T S TN EAC B -

t PEEH Onsrmethqgianf r@ht:mg oaprfaddiiting cosBOal)i pﬂidudfxﬂé intfipRfarray
Pesiphatddl G B! rrsgg?qp,eo

spat. al rrgl attg |ugﬁ£serr?%,9%£glc h e e%pone if‘pier ‘ﬁ‘gggge

s BROfIERRtQuS o A aprspach leidvag cogts mbledmg)bla hoiding&d to tooling costs,
SkGité 3bstQ @i donitbllcofl ﬁﬁtlﬁﬁ’cﬁﬁé costs, b)

structural nmeans .i ncorporati ng an i nani mat e source of
ener gy Bi5apPestiicsapbodiment iltpspted oy Fghre 5, theglebtpiia amal iconfiguration is

- ohochﬁ@myronskg&lgﬁﬁé g&ﬁﬁhpwcﬂl@ thed1ekuBl&E ok OF@Sua 2%9 qear the distal end of

eglelt%g rd s 25 of  energy is sufficient
Cietbd2 iapess Hig relzgivg nosicion i%fbvﬁ%tmag expieqfﬂpcpr&ﬁedes within tho

| qau:ndge@na hoig bl S dital bR G OfticlcBltritlpe 65 Bents are designed to
%ﬁ‘%h‘gﬂﬁ% Y2 f a(z_;’lrlmmel e t o es at the- | nitiation of
i By Slez g €s Te can be utilized in multiple electrode array
configurauons Addxtlonally the cartridge contponents have been designed to snap together and
-utilize the bend in the electrode to securely capture the electrodes between the cartridge
components. ’I‘hx.s approach further redaces fabrication costs by elimination more costlyj Joining

fechniques such as-adhesive joints, solvent bonding, insert molding and ultrasonic welding.

All patents and patent applications cited in thi.s 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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sai d el ectrodes; c) structural twang _
configured to accept a fluid reservoir for containing
a therapeutic agent said reservoir operatively
connected to at |eaqt one injection orifice;

30d) actuation neans configured to transmt said

t herapeutic agent through said orifice to the
predeterm ned site within the tissue of the patient
and 22 e)nmeans for generating an electrical field
which facilitates the intracel bular delivery of said

t herapeutic agent, which nmeans 1s operatively
connected to said el ectrodes@imsieast in their

depl oyed state. 53. The apparatus as recited in clains
1 or 2 wherein the source of energy to deploy the

el ect r bdes AvPaaralitiEihe delivemof pmejecticalfield which faailitatesdise
r etiabedidlak 8eli@b ol B thérafdutie 2 ALK QipkedbBSnRALNHE &1, ﬂ%%%.\@()f a patient
t&n%%%l%y the el ectrodes is at 'l east one conpresse
gas. §& 5. The apparatus as recited in clains

1 or 2)wher plupalitef paretratiy ebfctre it igdagédin ARl spatial -

e es J-S l.i near notor. . .. 6. The
CosEab AR Sach St B R o Rtiuel prog sossiiog e P cross sectonat
etecefallglestmionpri se a 15 subassenbly that can be ‘

' d . 7. The.
Soper B od sk hfad AhiiSrhe SRR souree gLoneliy gPbiBRYely

firansstfq seid plemyy oSelecgrodes for deploying said electrodes, and wherein said source
of energy is sufficient to 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 the deployrﬁent of
said electrodes; and

c) means for generating an electrical field which facilitates the intracellular delivery
of a therapeutic 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 '




needl e and syringe. 208. The apparatus as recited in
claim?7 wherein the syringe is provided pre-filled
with the therapeutic agent. The apparatus as recited
in claim2 wherein the reservoir conprises a gl ass
vial. 2510. The apparatus as recited in claim?2
wherein the reservoir and orifice conprise a
subassenbly that can be separated fi 0111l the source
of energy. 11.The apparatus as recited in claim2
wherei n the electrodes reservegr, and orifice am

housed \wi t hi n S|n | e subasse t hat can be
separaPed fTPEHRT sPEEgAIElC Wbé%‘?é’r“@‘?"h faglitatpgthe tntracellular delivery

1 sfsmquemppamwehmh; meas ust@dmnfbbe&oaha&d 1o Qld ofectrodes at least in their
§ﬁ§ﬁ8 Ee el ectrodes conprise a 'conductive neta
h a conductive, electrochenically stable
conpound 514. The apparatus as recited in clains 1 or

5 2 whergin troc st
con‘pouaﬁd i i{ﬁ%% Pect eg§ %%ﬁéeg?n ¢ lem% gr ogpl?lg%’ﬁ csﬁt‘}x'r?‘é g?“e”gy to deploy
t the slerimdenis et kb onespargd. num  pl ati num iridi um al | oys,
and iridi um oxi de. 15. The apparatus as
recited in clainms 1 or 2 wherein the neans
f or geffer at hef RS & seciied fudtins { of 2 whereig dirfsduoe eftkntigy to deploy
i thelele@roass ieh@edst o@bmfredbdloRf from approxi mately 50
to approxi mately 30cr V/cm between. at |east two of
sai d el ectrodes. . 16. The apparatus as

recit ed i rielagpaiBuslas@écitdd WREMHAE Dol DERGBARAR 3&9'50 of energy to deploy

electrical field is configured t
gﬁeﬁ%%r sgﬁad PP} or ‘a duration of from

approximately 1

10

6.  The apparatus as recited in claims 1 or 2 wherein the electrodes comprise 4
i5 subassambly that can be separated from the source of energy.

7. “The apparatus as recited in claim 2 wherein the reservoir and onﬁce com:pnse a
needie and synnge
20 8. The apparatus as recxtcd m claim 7 wherein the synnge 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 recited inclaim 2 wherein the electrodes, reservoir, and orifice
are housed within a single subassembly that can be sepamted from the source of enerpy.
30 '

12. The apparatus of claim 11 wherein the reservoir is provided pre—ﬁ]led with the
therapeuﬁc agent



15 nicrosecond to approxingtely 100 nilliseconds and
at a frequency of fromapproximately 0.1 Hertz to
approxi mately 1 negahertz bat |east two of said
el ectrodes. 24 ABSTRACT | MPROVED APPARATUS FOR
ELECTRI CALLY MEDI ATED DELI VERY OF THERAPEUTI C AGENTS
Apparatus for the delivery of an electrical field
which facilitates the intracellular delivery of a
therapeutic agent to a predetermned site within the
tissue of a patient. The apparatus will conprise a
plurality of penetrating el ectrodes arranged in a
predeterm ned spatial relationship, each el ectrode
with a cross sectional area cd¥tributing to the total
cross sectional area of all electrodes, and
~structural means incorporating an inanimate source of
ener gy Hper ahé yphypeondviiaeaig | opeviirgn deelegiogss comprisea
el egld aﬂ»gﬁlefap&a@ﬁ RERY bGuckiel@ibab hReB M IeH . t he
sour ce energy is sufficient to inpart a force of
at | east 1000 pounds per square inch (0.7 kilogram
per squal e Mhd dppieireds yectiéd it diieb 1 orekidesid @ndkier ea
L] electrodes at t SYEED :
fl cg ly %tg@% mm?ﬁquspée%ﬁu%gﬂ %‘%ﬁ&p% sos‘lggﬁéprl se hitide
neahsnmplagmnsndtmrvgowé@@{’wf@ field which

facilitates the intracellul ar deli very of a
t her apeutl c_agent, which .nmeans eratjvel
" - connectléd t'gles"al’%a"éﬁl"ééel‘”rtﬂd‘é‘g"“ﬁfi oY éh? f"fgmm‘mgﬂﬂ
iode Blb&ﬂcﬁﬂﬁ&d B ténfiguled GUidcddn elecirical ﬁe[d of fmm appromatsly 500 -
apprommately 300 V/cm between at least 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
. 15  microsecond to approximately 100 milliseconds and at a frequency of from a.pproxxmatcly 0.1
Herlz to approximately 1 megalze;rtz to at least two of said electcodes.




