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[ 0001] The delivery of active pharnaceutical agents through the skin
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single or multiple doses of a therapeutic agent to a patient by activating
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will be the active electrode and the anodic electrode will be the counter electrode.
[0003] A switch operated therapeutic agent delivery device can provide single or multiple
doses of a therapeutic agent to a patient by activating a switch. Upon activation, such a device
25  delivers a therapeutic agent to a patient. A patient-controlled device offers the patient the ability
to self- administer a therapeutic agent as the need arises. For example, the therapeutic agent can
be an analgesic agent that a patient can administer whenever sufficient pain is felt.
[0004] There have been suggestions to provide different parts of an electrotransport system
separately and connect them together for use. For example, it has been suggested that such
30 connected-together systems might provide advantages for reusable controller circuit. In reusable
systems, the drug-containing units are disconnected from the controller when the drug becomes
depleted and a fresh drug-containing unit is then connected to the controller again. Examples of
electrotransport devices having parts being connected together before use include those
described in U.S. Pat. No. 5,320,597 (Sage, Jr. et al); U.S. Pat. No. 4,731,926 (Sibalis), U.S. Pat.
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systens, the drug-containing units are disconnected fromthe controller
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thereby powering on the device, in a single action by the user.

[0007] The present invention addresses various needs, and provides various advantages, in
the art of patient-controlled drug administration devices, especially those devices that are subject
to humidity and other contaminants during storage and use, such as iontophoresis devices.

25  Electrical components, especially those that have electrical charges applied to them, are
especially vulnerable to corrosion, particularly when they are exposed to humidity and/or
contaminants, such as ions and particulate contaminants. By keeping the electrical circuitry
isolated from the hydrogels in the reservoir module prior to use, the device described herein
reduces the tendency of electronic circuitry to be corroded by humidity emitted from the

30  hydrogels. In embodiments of the device described herein, not only is the electrical circuitry
maintained in isolation from the water-containing reservoir module prior to use, thereby reducing
water contamination of the circuitry, the battery itself is maintained in electronic isolation from
the electronic circuitry prior to combination of the two modules. Thus, unlike previously devised

electrotransport devices, which generally comprised a battery that was maintained in the
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25El ectrical conmponents, especially those that have el ectrical charges
applied to them are especially vulnerable to corrosion, particularly when
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30 device. Such configuration includes single use (one way) couplers (e.g. single use snaps),
electronic logic that detects and prevents an attempt to use the circuitry more than once (e.g.
hardware, software, firmware, memory, etc., or a combination of two or more thereof), or

various combinations thereof. In some embodiments, the device includes both mechanical and

electrical means to prevent re-use.



device is configured to ensure that the electronic circuitry cannot be
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def or mableastaerb@ipler hml &t(bam cmabmchlemmfeptpr when tﬂeyf aw ma.ipled msntne emb@dlmmte nt ed,

flush or .d d. | o) enbodi nts,,the dev i n

oo - ot RS paraed TSRS BMBel, Sieh Y S dsh e Rig Bset T o8 st 587 ot Bt or s
]rn Sonﬁ e;rd:xm@l remattlscce;ttmﬂe bxath%ereytnlcsl rﬂiualu&ettle kd%et&tadlﬁm&ﬁg’ mmmharﬁdmat] pr ot L udes
romteeectrlca e, t asanoutrsaetatis
oorT qur e GG on il aSpoaier o poess pueh TR e b s a0 B PRl Such ¢ it

the batt ehyn GoBReY foRRkct ddtiator ABptedsys the fedéplacld)@n donftemibatiinffts] fRe batleyy one
configuration when the electrical nodule ng the reservoir dul e ﬂ%?

conbi nedCeMEAct BitvAQriSa pRst endrthe presntacte lsrﬂe@ lemeBRRr B fpRe ephedipenis the cal

i nput s OfefbiableaRGABER s indBRtHd] Fushiof ddhé@. ¥onRRbbditlehB] thy ddiRtindhRs by i cal |y
conductive netal, such as q@@@t brass, nickel, stainless steel, gold,
i3

35si | ver legst two powBTIRLONtaHS & twp gorsespendinghatiennepatact agiaorsy INsgPe of t he
el ectri cghpbQhOMe, $he b\é&&[?;(?slt?duiéﬂz @%5’:9{&&%@&%( &8@6&9 ﬁb&%élét@c%n&mﬁm@me nor e

bunps protruding ‘fromelectrical outputs. In sonme enbodi nents, the bunps
are 8% owhichcompartndnhibas a(l@e@cshab@tﬂlahep@tﬁg}lreérm ¢Wmdmmeﬂtq60@méh€t rical

modul e. t é&%o?ﬂ@?&}h%ﬁ% bafté}gut sl fiffin MR P&éﬁta ulFHtsdntl

cont act bet ween ectrica ts onth ectrica e and the
el ect ri cadnfignptiorswhen thelectasa modille and)tita reservpin modnie arerdoodingd t ©rm thee

unitary device. In some embodiments, the electrical inputs on the reservoir module are flat or
substantially flat electrically conductive metal, such as copper, brass, nickel, stainless steel, gold,

35 silver or a combination thereof. In some embodiments, one or more of the electrical outputs

-5-



S5bias is provided by one or nore springs or elastic nenbers. In sone

enbodi ments, the bias is provided by one or nore coil springs, beam springs
or el astlworzarmlsuBW In sonme enbodi ments, the device conmpCirams201Q/028400 nor e
seal i ng {,{E eo?FnoFErlﬁl Cp@lrpﬂﬁruam Gk SRS, B Sl dntRlinicARULS and

out put s en t e electri rmdu e and the reservoir nodule are conmbined to
f or m t hebumps aie 9n ge\dr gore hags @esmb@dmn)rmwwmgtfm the glectrisalanqdulggingserme . | n
some enbg @b&ﬁﬁﬂh s, thd RisSEPbiaded éc;'{ﬂ {aﬂ{pos Qﬁacpgétévééﬁ%h@élgctﬁéagbl%tputg Bn SOME
enbodi ne e ’reservoir no e ls se I'n a contalner configured to be
renoved pleuetnctrtc@l roastulyi anid th eldvricel isputs o thk rmtdgm arodile Hntsprae eobastingits, theodul e
to form he un r I t ] i.s..a wat er -
and/ o$ pEe)l (:) d%ty i ?\: l%%rﬁ'é m%? rg?%lggng e |ﬁnlesﬁ{“ggm%ﬁ ﬁlg{’tg’g%erll&]?:sal nodul e
further pmmled bgmeeorcme cm’l dpeings, bwnsmmgmrb@dtlmaanrs thin sonoeoemibrodinhemts, | s
configured to execute a t he atte connect ed
Chto el Rt FooPsrs e BP il B e 1o fdink f Sest Mokl e rReflloe
battery impats an«ﬂiﬂutﬁﬁk Whérethte eleanaa)\tv&ﬂuls(aud the résexsbir nﬂ)idulb@fé ahbirked td forrs dree
enbodi nent s, é‘i}’ d‘EVICEI onf| t0|ncr nt a bo:c I&gwg n the

el ect ri cHMTRRARYIG: 53016‘8%‘ @e'i}\tf’t S?B%f‘e\? SOHE&&PQ e &ePn the
devi ¢e |Wa&ﬂ@hd@ﬂ§@ﬁctﬁdﬂ&hgﬁth@komb Embd&'tﬁmblﬁgltlfe redet@ittacdulest s&[edenxseeded a

pr edet er mi ned val will either no Qwer of f

71 ETT hGoni Sa 945 g0 Rer=G G o SOMM BBl cRBRH o oD s

conf i gur gddhie 4 ReAkE Lﬁ‘nﬂa@rdéﬂfze ¢p§tnd efmﬁohﬁnénﬁsglhﬁ chit@agerhoswamet- apd/oexceeded a
predeterm ned value. |In some enbodinents, the circuitry conprises a printed

circuit ByHpwatefightqgneh. &Wleﬁ@ﬁ@@enﬁh@e glsetrien] modhls fgHiRESURMISE Yt act s ar e
conf i gur gehifofier. GITOHR efBBdiRRhis &hY cIntrBiRrt lb&nﬁgﬁﬁmoterxxcdté facm?er-%h %Héck'“%h

modul e and the reservoir nodul e are separatéd after they have been

conmbil hedthe|battesp ifeconpastsdiine ﬁte§lrcmn"é laiserme pmbodimenty thearomst-onpdregloieivgended t o
flex whi} t asl?%@l

and/ or pazr?[% %{u a?rfegég'[:aqﬁ& %S (S)Arlrlgc "3 ?‘%ﬁg Q@%%mdéeé\%?mﬁ SFSIE gp@‘;clgerrrprl ses
an act i vtcoofigused tpcrlrprennamt 8 togiy fmb’danmlmrﬂl@trwaheocﬂléwmetnblmct Wish the aesprvpises a
liquid c I pl ay,

an audi oﬁ%ra%.l%sa g'(\:&glgl%m thg@wcq: n%@dn%%ure&sdcp%tt 1?11.% 'iot agglgto rle%g%laz] Sore
enbodi neptedetckasngd vabd, thededm voitleithateotpavet hoor \mﬂll mwagofdmlﬁhaealyeady)rrprl si ng:

ani 1 20 BV 8RS s, PR S SRR o PR ePe e B4 T

conpr i seflag hdk)met ior eideddey 2 pfedtetingl valuealn some pmbsditerts, almnteuimyrcgmphm a
circuitr to i.n ectors,on the reservoir nodul e when the el ectrical
oo | bt R o S e R S ruS ABE Bl Py oo pARES A o tiEs [

con} act dtb?idﬂ»em Yatigry GlofrCitié Eli@éﬂt@ﬂﬁﬂfehﬁcﬁﬁhﬁrﬁd@g? @ﬂcﬂae(rééemlrblladduwafe whi ch i's
1 sol ate rom:t I r Cul t ower - on cont ac unt | €. power - on
cont act ?@a@@fi@g?@ﬁ V5L ceébylegdﬁﬁ%ft embqdimgnts ﬂ’aﬁieﬁmgalr% 5]%. WD
201253 34 nfigtrba %ﬁ&&&%ﬁﬁ%nmﬂeﬂ, In30fhe WhRbEdImb s, GRINREIGE Gdtet-Rh@of he

circuitry when the power-on contact is_ actuated by the bhattery, contact

act uat or PyHCYlpfe-tighis bysppie embadimeatsyifedevigs durtes eampriset anasHyation sitch: e
reservoi goiDghdRiRd, ﬂfara%e@féxrtharb@mqahge)s atm@ldrc%%ﬁau yiohd (L'mﬂl&hs%la‘}oi@g}it ses: (1)
el ectrical inputs for electrically connecting the circuitry in

el ect ri cemithpgiipde LEDAdisplansn aadlpawsdmer,amcv@bwé@tqf HHeer merg tlt@I'FFé’fr eservoir
nodul e he [ \, ul e;

. (2) B e e el o g LR P

act udbe &aicompiningran elecitioal memivlewhdn reskyois oredple It fvm mowitang ppwere dwed Wi th
the drug e

circuit rggwf !R)“%Q%%mw“? (Rtéﬂu%e%? %'{’Fl f/lgg&elg%%dnﬂgmé?ﬁg%ﬁg&&# )(2)| ené(fg cta[l at.%q[tl vati ng
t he devi 6@ comeetirfgahe clcbaaltrwenqput)éonhmrdom@etrcsetvhe rrpxdtlleew‘rten the@l4co®aIL3] Sone

enbodi rrent descri be ovid s_of nan rug

del i very i k‘/ll & °°mbbfﬁgr“i“§| ne res (V 3“ m(s)ésauéntgﬁ ?Fegsgﬁm% THOE ca@gé{%ﬁtwe&hg

conpr i f [ ﬁ@;uﬁ(‘y e)nd(t{xer Ieatiieityt yx?[d (él) a batebe smrdmsa]bolaad ﬁrumsthé @rcumruy?lr\]ﬁ pdv?:r-b? e I
circ r 0.in connectors. on e electrica
roaubs | Loriidhe AvERor et Saplyas b8 BReD: opfiRf sehieor BE e SR b ouier - o
contact between the circuitry and the Rattery; and (iv) a battery, which is
isolated fromthe circuitry by



15 the power-on contact until the power-on contact is actuated by a battery
contact actuator on the reservoir nodule, and which is connected into the
ci rcui t r ywotere/t3lms7power - on contact i s actuated by the patrtuseyi2oesivact

act uat or Rk Nad WERGY %nﬁed’f&ﬂi%o@hé"ﬂﬁﬂﬂﬁ%eﬁ |tlf'ec;;oWeP-@A oA Goriel

reservoir nodul e are conbi ned; and (b) “assenbling a reservoir no uIe

conpri si heftery ¢ontast asguatar en theiressonoi mastleayhes the elegtriopl medieanditheyresaneoitci r cui t ry

in the e I | f tq.odes in the
reservoi bﬁgr%lcéi hﬁ%%egwtaﬁgklgltg%ﬁe%%{ m?r%g@#aemﬁgg&c gﬁ%ﬁt\eﬁgal\?\% pt%ﬁs f?ﬁe reservoir
modul e; aln@trleally)coam601lwbc cimétrybiattlneeeigctrmma@ﬂe toct least @ipair whactive electrode | gur ed

to ac§ hé?és%v@?%&ul@@vh%?{ﬂ% @1%{: trié glgudhfé?s Skl ﬁ:ﬁh&%@{,&r ﬁqﬁdxﬁ?'ﬂ?&g ned

with I ver connecti ng
circuitr gz) atahdst (90¢) bquanrk:aguactgtcmxhter e\thmhtls ccméilgumd) chﬂcmaarsdldtphwerr ms@mtaoi

rodul o 1 45T BESaTERe TRIGS eobP e E ke RE argRP R BnRe reistler R P
REFERENCBat{eB0@fodthe éikduitpy ) iapplying e vaitaty datiesito aqqaﬁéntmti ©nstivaeng thened i n
this specificat]j re h ei i ncorporated by reference to the same extent
as if eal®'§odae ff?%&%rvea Cgﬂlg g’r{g%g?‘ﬁ%t ent application was specifically
and iodi wiodia! | somaémbc&hmehti dlesbtﬁbeldlhe&[rmb‘&ﬂ@ﬂpxbyesﬁBﬂﬁﬁﬁf?mrlr?@@BFﬂgEF

DESCRI PTI THE DRAW.N 000 nQv atures,of the jnvention are
oGt 1 or t AOTEDHCHIabPRAT RS (3 9T PRRE S e Sl P Rt GG St and ng
of the f elgéttERSuPptd fca:dmfet:ﬁ%etﬁe Bikculithero MRS EdhnedtYy BA tHe @EbeMolr mdagle@iteai ned by
reference to the follow nglﬂ tailed description that sets forth

i |1 ust r athewlectriggh meshile is comtgnescith j8o erpery o Biedwleciib GhicAst ARSPOWEHODRPIHIFt t he

princi pl ggwedn th@@ardunwhltmaaéﬁ érﬂd'(lv') a%&terﬁmléhhelsaﬁ&e@%wé Bigcustyay ngs, in
which simlar features are identified wt he sane nunbers, of Which:

[00013] Hhegawer-an sonfagkyniibthe pover-enoniapts %WMWMPW capfasiecty@Pi hg syst em
in two pﬁ:"sér%mr (8894 Zhd %‘h%ﬁ@cc%nm ttﬁbecn‘acﬁ@r‘[wwéﬁ Yheﬁ%%le&] &Jnta%higur el

combined to forma single, unitary evi ce; gure ows an
expl odedaqiestesdaithe baster @Waetfacalamen filarrctseldev m@éulem@m l@]eler:trgmlrreodqﬂméms an

eXp' Odedth@%sé%ﬁ&ﬁo‘éﬁle‘é&eeé’é{n%ﬁneﬁ%n‘a 6)”3% meé 8 PRLN G FnoHEPlQU orish 0] Figure
ew s

is a cross-section perspective a’reservolir con 021]
F| gur e 6els¢toen lrmubdonméwmmecamg@iesm‘pultramthnraldemealamdula te aqdeast eminf a

r eseﬁ(y oi b¢ a]cpvgagctfxloﬁes 1[191 rgs%lvo L(lf’uﬁ:swt?e tﬁae eq chlio aF ulg Is ABRE mgé: ! lt Hl views of
2T APT BRGI SOLPE

-0n
povver o nrepcrscblr modulel;gmtl I(nl)cau g:hst an@bnmrywntacmmptoe,cﬂﬂch 15 Gﬁﬂi@ﬁl]ed It'o @mxa& 8 shows
a cross-sectio

nod Kk t act
i ih an PO ARssate g ER bRt POl SaRbied Wik e FRE SRR, CON 2

thereby connecting the battery into the circuitry; and (c) packaging the electrical module and the
reservoir module. In some embodiments, the process comprises sealing the reservoir module in a

25  water- and/or particulate-tight pouch.

INCORPORATION BY REFERENCE
[00014]  All publications and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if each individual publication or patent

application was specifically and individually indicated to be incorporated by reference.

30 BRIEF DESCRIPTION OF THE DRAWINGS
[00015] The novel features of the invention are set forth with particularity in the appended
claims. A better understanding of the features and advantages of the present invention will be

obtained by reference to the following detailed description that sets forth illustrative
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15[ 00024] Figure 9 is a circuit diagramfor electronics within an

el ectrical nodule of the device described herein; [00025] Figure 10 is a
fl ow charwoshsuts7a power -on sequence of a device as destrusbedobsanei n;

[ 00026] Edquaﬁlﬁe&sl il Whigh %%ﬂ@lpl%é & RErioR Qfavuunge@aqdaché £co ay power - on
sequence of a 20device as described herein. DETAI LED DESCRI O%I [ 00027]
The pr es@ﬁWIWF,SEWb@bﬁ@IEﬂé&@W%@@ igentifigd préth theeseme npmberaed pbight her apeut i ¢
agent defyolf)y fgHicGSiustdel 1d fe@ér dHRMECS stel i WY Slst he two
parts of ﬁ ]dev%%cee arlelélgr osﬁg(eQ{bser%ar a?gﬁc gnd asskefnﬁlsgd Itlo f%r?n a

uni t ar y [0@0Wdr eBigore 20doive the gkemary gisitem O‘ﬂflglusé combingd toj form @ siggly, uwBanyyst
prior s&. One part of the device, which may be referred to herein as

t he e?ec rical nodule, holds essentially all of the circuitry, as well as
t he powe[00818)r cEBig(e. @howaaneqqupdﬁmpebﬂiwmbﬁmtwowadCEWee ot her part, which
may be r ed Io er e| n_as er.v. t fherapeutic
agent toﬁ%g{%el I e a %%e \}\ﬁliot%ﬁd SEFS, eeswngﬁ @9‘3 ?ﬂe%gcng@gafy to

del i ver [0I002(I]heF@pelﬁtlsacmgematcudnopeasppatvee/mw of'ﬁh&sedx@mooetacts configured such

t hat the r source.is k electrlc dfromthe rest of the
ci'rout t r PR | ERiedGep R aPOlmhuRE ot ARl o A Eigp R+ o neq
W t hi¢ hemb@ger voi r nodul e. Thus, enbodi ments provi ded here| n permt the
conbi nat f ec C modul e and the.reservoir e, whereby in a
ol o aloBPal ¢ higtiehas st Dev PRRIa] HEMe oL ChHE O HE Y R T o

i ntroduc@giot ﬁtaQtubth&l) ahd Elbdctiiby a b\h@roﬂlpystmwgtnr&@hgrpow@ﬂmdﬁmﬁ@le in a single
action by the user. WD 2012 134767PCT/ U82012/ 28400 [0 ‘%if l;:fnl e
ot her wi sE0P2; cKiguts 8 shpwgp pigss-segtiopsviews of anoyiput fgpp th ¢festrica] mogyle ma 8%! to

i ncl ude wnlegcalmn@ﬁ%@truoﬁnec@mmher@s@rv%&mh@; reference to "a polyner”
includes a single polynmer as well as a mxture of two or nore different

pol yher s[00024] c oRiguket?'is paijouitdiegran forslegirenicsonithinan electrigpl E’@é‘ile ofthy d¢Vissi cat e

pl ural \Aﬁgs{:gbed%{éHS[OOOZQ] As used herein, the term"user" indicates
anyone 0 uses the device, whether a healthcare prof essional, a patient,

or ot her [00A2f]vi Bigate, 10 2 Aow lsbartshewirte achoerren paqyenge phedeyirs s ﬁ@cﬁ@ént to a
patient. h%r 0030] As used herein, the term sinultaneous, and grammati cal

vari ants et eof , indicates that two or nore events occur at about the same
time andmm&]haFlguhd)l ipg sagondulevh chart showying @n eltereative powig-aitsequencent aexanpl e,
when onpect i f. t dul es occurs Si rrultaneously wi th connection of the
batte(?y geﬁlgfcea?aesgrlbedm%rnlp the term "sinmul taneousl y" indicates that when the

nodul es are connected, the battery is connected into the circuit at about
the sane tine, in a single acPEFAIBEDMESCRITIOMNd that there is no

addi t ' Onﬁiﬂ?ﬁ] Tﬁ'«{eég&ﬁe(ilx%&ﬂret g"cr étvﬁ)f #Jka c'tl‘ﬁt%ns{)&t @9&5&%@4&%?@%” y to

t he circui ubst an y SI neous
15var i andevidenslick as aslontbphord:smﬂewenn shizh ¢hﬁrtwatpa1asbazfuhe dlehre:e sgmeotidede and no
signifi C?e%%ra? ?};[ aim(arz!lssiersnbled to form a unitary, powered-on device at the point of use — that is to say
25  just prior to use. One part of the device, which may be referred to herein as the electrical module,
holds essentially all of the circuitry, as well as the power source (e.g. battery), for the device; and
the other part, which may be referred to herein as the reservoir module, contains the therapeutic
agent to be delivered along with electrodes and hydrogels necessary to deliver the therapeutic
agent to a patient. The device is configured such that the power source is kept electrically
30 isolated from the rest of the circuitry in the electrical module until the electrical module is
combined with the feservoir module. Thus, embodiments provided herein permit the
combination of the electrical module and the reservoir module, whereby in a single action the

two modules form a single unit and the battery is introduced into the circuitry, thereby powering

on the device, in a single action by the user.



required by the user between the two events. For the sake of illustration
only, such a significant action could be the activation of a separate
switch (ovbepnitiars7t he herei n-descri bed power-on sw t chesr/use@nnysabo of a
tab, or Rfﬂhﬁtg agfnleQothAwie MEGed! Qﬁ%ulpﬁtf&ﬁlrsyw‘ Mant B BheGld ihfeaded®dilu@e t O t he
circuitry therein upon connection of the two nodul es to one anot her.

20[ 00031 plutah reserente {Thus, iprsaamplgi refeeatcniera palymet dngludepn single pplyar asayedl as
granmmat | J BE1Grs1Q HRSLP MUY Rer @ pRIRH TR« SRt hi ng to
t he poi n%%’ﬁ}{é&wgrﬁ%@afgﬁkgﬁ %) erg’b eC ‘?ﬁ ﬁ%ﬂs’ |nrt eﬁded pur%gse [ 00032]
The pr esmaylrdlucatclnhwlrrwstp,ramu des an el ectrotransport device that is

asse | e or 4 : nds
(g BBEIIG Bk cfln, BeRER] b ATRGIS afftn KEE s by BICE HRIRPLTCS e

li ke) t hhen]lgtarapmfusshmae a patiah, asthekindividiihlewéh Gh@tambf @iwpmrgta tHerepaytic

conpri ses té? ? upper portion, herein referred to as an el ectri cal

modul e, AR BB m or | ower portion, herein referred to as a reservoir
nodul e. T0063@| ealsubicHereim thel terncsimtiRangsusC arfdoguarhmyticabvagianta therdofitirelicatdisr cui t

boar d), ower source r on wer-on switches and
such ot hﬁ'ﬁp‘a"r%mﬂi ?/"eﬁtasg’ﬁ‘d@ ab%’oﬂtgé 8}%@5 aﬁ’ﬁ{g’f&‘ Fglf’y %‘%8?‘51“?06‘5*”8@ t he device
fj suc lhlo as indtvaiig stepl F&n:x&ﬁﬁlw Wi, cofne it df@lhddrﬁdidulﬁ obd:melﬁllulta:nﬁﬁtlis@l wttl:j ode (LCD)
i splay, a connector, t emttin jo n au e indi cator
(e.g. a SYwAghope H@é?ﬂﬁeé?’ )mgg‘re CH‘E)‘HBF}W ﬁgmﬁtl‘?éeroé‘g%’ mﬁﬁ@“?f\ﬁ’?‘i wWhen S ectri cal
out put capkmes sre toiineQb® e HaGeryliycomAdRRIGhio MR difdeit @da‘b@ﬁtfth&sﬁhﬂemuinei to a
reservoir nDduIe When obt ai ned by the user, the electrhcal dule is

separ at e8ingle aetionthy thesuser, ore thatfhere isano additippal step pegessaryqadhepark of the yser to

mei nt ai ne&hnewtﬁé #hReQfio tHARIBLE ThE teﬁﬁl“subgtmwny sintuh@rBs Vinki RtamrhAiRale! ect ri cal
35nmodul e), thereby preventing the battery from di schargi ng through the

circddt pjma@rs ipdjcaiesdhat WP VROt 2eQUS A7EPRCH WSEC BdgaciEnificenaséonihe battery
Is el ect fdoaald %héﬁée%&@ & R R e MO e sRE o%mfsgatfogrmiynmw alsfRirRhRCt ri cal
and reservolr e circuitry has essentially no“el ectrical charge
appl i ed adichtcowd bethetaotivagabpfrasepunte switeth@thenibamthe btsin-desesihed pPigr-athe
circuitr t t in the
ci rout t Yo Bt LT E BB il bichRh AL oty ol e ARCORCRIMISHERE 1§
for del i vieeujtryotheretmapap earnectiongé tie tWorrmd]:nla$ foeme anotlier] east one reservoir

cont gj, ns th e I Ve At er

rese b0| F&alfi?l]pr%?eps c'g]lherw Se%?] ﬁeﬁlglre %fq y%co a?ﬁfseakr\oanfj ﬁ%ﬂm&@?‘ﬁ%ﬁ%‘gem

t hough i thesofieefesioaldstrayitgsor IdEforrsmgsmethnhgtdthe peihiethatovis he tongeoperable fort 0
contain theragcgﬁtil c agent. Prior to being connected to the electrical

modul e, {HEPEEERYRIF nodul e is maintained both physically and 10

el ectri cpi0g2]i sahapesknt dlmiul’eprehaéstalhle(bairomdwrmevﬁathaebsaﬁqeineled befereor bot h

of the nodul es may be sealed in a pouch, suc ti oi | pouch
ST 5 8 T G R P AT R SRS R o W
a nonsl i ahdlég@ﬁ)(ﬂyb@m&,an@%h1%Mr@FE§Eﬁrf&a|suM skﬂﬂemeee&@wmﬁspmahﬁoes may
be sealed in_ the sane pouch urther non-limting examle, the

r eser voi FORRIHG 2L0REY URRST BIHPR drefer 15tegsd, taps 3R Gleftﬁ‘éalé‘l“?é’é{er? AR e | ef t
out si de {fer E@Iﬁbﬁf‘ GeRBMUeRired b RAlhBlerd@nddull ThdWeckicabhddRé Esntaihd Wrchitd

nodul es may be sealed in separate pouches.
(e.g. a printed circuit board), a power source (e.g. a battery), one or more power-on switches and
such other circuitry as may be deemed desirable for operation of the device (such as an activation

30  switch, a controller, a liquid crystal diode (LCD) display, a connector, a light emitting diode

(LED), an audible indicator (e.g. a sound transducer), or combinations thereof), as well as
electrical output contacts for electrically connecting the electrical module to a reservoir module.
When obtained by the user, the electrical module is separated from the reservoir module. In this
state, the battery is maintained outside of the electrical circuit (though within the electrical

35 module), thereby preventing the battery from discharging through the circuit prior to use.
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[ 00034] Prior to use (e.g. just prior to use) the electrical nodule is
conbined with the reservoir nodule to forma single unit, which in a single
acti on, owonerts4tene battery into the circuit and power Crius2aiemesseo on. The
terns pBb&ﬁsettﬁe BiRry ie @Qctrlbd!f%/tlso@a{té@ﬁorﬁ thelbHBuit ﬁﬁd? t&&ﬁx?dlﬁlggfﬂxe leRctRsI@ndet ai |
herei nafter. g‘ﬁnera theSe terns are intended to indicate that the two
parts of resmommd pc the gireuitsy hasi eseetially ne alesisical harge epplicd (his PP ce i s t hen
used to h geﬂaia& bR BlcEHSSS HAEd

W ndow o%élﬁ%{oy%g&%?‘pﬁﬁg?ﬁﬁﬁa%ag r{%?s@%]%a%' 8 > 7& ourc s - after the two
parts of thetettale wiexsen thegirewirbi ned. Thi s predet er mi ned wi ndow of tine may
vary, s ng ng”n

del i ver e@)%ﬂgjel urﬁeg%gerﬁ&em?&h\?é‘?&gaﬁsl e‘fec?rgﬁ?égiag? Pe@e‘?v& &eh%ry%&l%tapéu(aﬁe sake
of clari agent uota patiertt Mtbmstmﬂeesmudonthm tlmcbhdnapnatﬁq atgnntctcb b@&dlivered| Agdeasi cal and
reservoir_nodul es is.postponed .af.ter act ur and r t the
or nt " of SR leFBmefo e PR ERERin Soe AR REIGa e el LsBRBYnE) oseq
wi t hi n t &ebelireits it 3dossitiel tdrehe @uﬁbmtdrvcmab lcynthin dheddpeaticf agem Prive tabaimgui try

until the two the s.er 0 As .stated before,
Lol nat Foseard Bt SRl made s s RIS aiated st s B RE ot t or v
intoie heel@&tfié‘alllgtlsoﬂdﬁ%dﬁﬁchho hﬂié%le@tri@@l\lbﬂcﬂcﬁﬂb Bor a&mge onélok ba}dbfﬂnaynoadm inbpbal .
action required on the part of .the user or exa there.is no nee
for the Efgéfi in & popch; sheh & aPlasggeF Oél\ﬂot“éh“’o‘?rd‘fré%'\%e“én‘? ipgHog WS, connect

the batt piricildtésQ vapdes, 6k f A4 Aon-IiHREiRg bRenplaMBothBlbIREridAPaE tRERSerRIiOREdulled
conbi ned, power is supplied to the circuitry. The circuitry can then

oper at e WaY hasepled INB‘P fENe RAYER-AS %ﬂﬂhﬁyovﬁmlwxvaplpdb% reé?rmsmnpwe makt s,

oper at i oge QhleY ¥ 4 §&l§h hith€ @l%&ﬁéal GRMGIR @so&h@e tﬁé aRIBOhdLORRANd: Qaa-hlﬁﬁmgand
sound transducers setting various logic flags, detection of 35error

st at &5 agrymples] theyfveo mpdides, maé/tt@ SCMMPP%%P%N% al so includes reception of
an activ Q254Rq Wi t hrough an
activati ?ﬂbg{]t t gﬁm{)tro\égewge?%ﬁ! Sgéﬁqggﬁ{hgﬁﬁg%g@w %os ?dﬁlgﬁﬁédevgt rtg%les t hr ough
el ect ri creserveit padye trdfre & siagletuoitavict injasigle agpen, somngcts He batberg infothe nodul e.

[ 00036] h

Use, - anot AR o phis 8 db AR, Te GRR APoPR P Shifitor M BV RE BB

t he el ecmloreaktallrmmnaﬁelahnganmahﬂssdz ternisrze &t@é@f&@mmcamadultbe tfwio. parts offthe

cont het ween the two nodu are electrically hysi caI | Separ at ed
£ r on nedsS e Gnteiea bRl el oRl B FimySR) XU PRRERL R Bt (P T <
is advanpaa@eomﬂun apreldetemtmdnlamadmeof mmaJ— Eguisorh IOeo &hmexr from w72 dbas - whi ch

connect t tter o,the ci rc be, ke ntiyely.internal to the
SPRaETT oAt b Bortor M e tE afi cofibtrs oTrds medelkPine Bhadetof s s a@ e
powerI ond@mdlﬁ@mnm@ n%e’é‘k@m ag‘dﬂt]tt}&{’ﬂngﬁlﬁtoffagaﬁ to BsSdelib@ed lr@patrémera& ofmodul e is
at 10l east.in sorre e odl nen seal e agal nst, cont am n [P ter
(i ncl udi Y@‘%ie&‘ a@&b@F?C‘%ﬁFd:rs‘” H‘a?rsf“i‘ec‘tﬂcg’l"é‘/s it ‘%@%Gé‘gﬂ‘?rft%{fﬁﬁ Pi‘at‘%{‘ 0

poweps onths Wiet@ibaliafid fds@S61E mdNulad s peitpie® hftdr AMaAULIBUR NG PR FRIRE & tFgRInt Whi Ch
permts the battery to be connected into the circuit wi.thout the contacts

t hat conpluss e thadusing @@Wl%?@@t%&%%m% sQusee @Rlepsdorithimthe glepicalanodils t he
el ectri calelddR@ilyEisolated from the circuitry until the two modules are combined by the user.

[00035] As stated before, combination of the electrical and reservoir modules connects the
battery into the circuit to achieve a powered on state, without any additional action required on
30 the part of the user. For example, there is no need for the user to activate a power switch or
remove a tab in order to connect the battery into the circuit. Once the two modules have been
properly combined, power is supplied to the circuitry. The circuitry can then operate normally.
Normal operation may include various circuitry tests, operation of various indicators (such as the
aforementioned LCD, LED and sound transducers), setting of various logic flags, detection of

35 error states and/or logic flags, etc. Normal operation also includes reception of an activation
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[ 00037] I n sone enbodi nents, two or nore power-on switches are enployed. In
sone 15 particul ar enbodi nents, the power-on switches are physically renote
from one woabvteen34767e. g. on the order of from0.1 cmto Pevarsaéi2oes400 n sone

enbodi Megjgfal, 4.5 ehSUbH HHBEvVAAOR batton! R ARtcH) ard HrBVIlME o OO0 ARAUDBEdes HIARRB] As
the two nodul es forma unitary device, the advant ageousl y include one or

nor e rrecﬁ‘&ﬁ?’&ﬁlou@éﬁﬁ@@}e“ﬁém@ecttréf’ah’@%fs ph@etrvﬁsrvmsm 8ls. t oget her. Such

coupl er c S L R&hE nRdH 15 Sse. MR are in sone
enbodi rre@gggle %%%mnqg%gggﬁn%cﬁrﬁoggerag{)%tg%e %Jrgmpanc}/ o?e break) if the two

nmodul es adwantage elthe dgyigetis thpt the eledingal gutputs &m thelectrivglmodule grddiaputeiedhy | mla bgd
h enbody
er e R 22&%6%#1‘ lmoﬁ#x'l'e t(1eed tﬁe%BntQ&?be{ﬁvt tﬁéﬁvé) lﬁédulielgféée Qﬁ&gp%lgﬁgggﬁﬁgg?ﬂf 0

mechani nmeans ensurin evice 1s use . orf 0039] In
some enbewparatadtfzom thheowgwrwmw thdt cemaettthe/sittgry into tiecdicuit.désliby, enpl oy
electric I t 3 | IS, WS For
exanpl e, g(l'zlivr? gég&?? ’falt %’g{t brg}‘%g%slt gnlg)f/‘} Sgﬁcﬁoy&?ggg%%%g%l éclrﬂ c?ﬂne? ﬂllégg € mtoc al
nmodul e vvtheccﬁrcmind:cv entept @tiaclpbltﬂnalwmcelemieal mudele. Thigindemiatiews the paveted on.
odi nent bef o he .contraqller ounter,

I h I

1 Got oo FEPEATREHE poRELS Syifthesth bE kont DR Hes s e G{ R 4 %1 e

powei 8 onleasitins@nesntted thehrseal pd @iﬁfsmdmanﬁchntsaéwﬁ as waterﬁ(mmdtrgs;vaaerrvapttr) ne to
th f. a.. n l[imti n e the counter

i1 al 198 el Bl BB st Bty O TR oG o SOt HENERE? br i ef 1y

power ed helﬁstbxyierﬁd’lslelelz(ﬁvﬁfcﬁ PErnfIL YIRS baBeHp b Ye ebnnédhdl ipRShe GO fvag&? Eheﬂﬁnﬁa@@t i ngE

which t t terpre power - on ev an us i ncrenents

the. powe T eETPRSEaRIE S fesHpsed YHOR CHGATEHENGET Cahy deckicelBigs by t he

user pri @oosy Usesontettnbo@iticnt] telorinfthEpdWeplos swh@leggf@@ﬁﬁwy@cn bontdre battery

into the circuit as a %OWEI‘-OI‘I event, and i ncrenments t ower - on 35count er

by 115 Theartiginegibodimeptsdhe H%W%W§Wﬂtﬁ@sé&mv51€ﬂ¥yﬁ%0té8‘8??’(%‘? anqthert+¢e2. edunt i s
2 or | eSghe otd¥®of frdnk 071 cn¥¥0 sg@leﬂlcﬁﬁﬂx7s@7rpgyby§%ﬁ‘§/ tgg%%e§é?95tr 1&dst €5 cRermts

the device to operate normally. [f however, the count is or nore, the
control | EPMioHE eRetkeEs a power - of f sequence. [00040] As a second

non- | 'i m fgopss) exﬁ@ﬂie@wo%uﬁ?ﬂﬂﬁm%un dettkd, ?lf%;)llla)fvalﬂ Igé(gjgl(\)/ r%ﬁ)cby Be YPABre

manuf act uri ng. The devi ce h@i br| é powere an external
power sufghpnigalrdopplerayabs to hrddhile m moflyles togesharfgich whiiptin paitrecan dnrviude shapr

20 o RSO 0 1 e SIS LRI I U
cont r ol | and/atdreak) i theltwo owdunles am forbel apen afigrtheylate ¢dmbireduTus) &viceor | ess, the
controll &scribed herein are well-suited for one time use, as they can be adapted to embody mechanical
means for ensuring that the device is used ohly once. |
[00039] In some embodiments, the device may alternatively, or additionally, employ electrical
25  means for ensuring that the device is used only once. For example, an electrical means may
employ a controller in the electrical module which increments a power-on counter when the
device is powered on. In such embodiments, before or after the controller increments the counter,
it detects the number of counts on the counter, and if it finds that the power-on counts exceed
some predetermined value, it executes a routine to power the device off. As a non-limiting
30 example the counter may initially be set to zero upon manufacturing. The device may then be
briefly powered on by an external power supply during post-manufacturing testing, which the
controller interprets as one power-on event, and thus increments the power-on counter by 1
count. Then when the device is assembled by the user prior to use, the controller interprets the
connection of the battery into the circuit as a power-on event, and increments the power-on

35  counter by 1. The controller then detects the count on the counter. If the count is 2 or less, the
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i ncrenents the power-on counter and permts the device to operate nornally.
I f however, the count is 2 or nore, the controller initiates a power-off
sequence.wWoOQpDOB4%y Al t hough reference is nmade here to @OWAS20IG/OPRINET - ON
sequences, Bt Pernkail GevitRYo BRerAORSHRHy. IBAJWIRET, the cBhR&S GfmROWRS - on events,
in addition to power-on events, or as a proxy for power-on events. In

parti cul eanro[l@0uhps ApevesoRksequsnee. sequence can be a sequence such as

descri beghohd Y. Bs 5 RALEA L oNPimifh 3nBbount¥hfa) irifallybe QEROLAL GFbner ein in
its enti E)ng/b] 1§f88€%§?‘ ’n énéneg?éex%gg@i msn(%uél, thglolleiliyce conbi nelgO bot h
mechani caanyfecteringofies deice sraatien ba ey patarddoanl by(aa egternabpgeyer s¥PPEOLMINGr )
means; to_en j @HQ . r h—ﬂﬂe C 0044] A
si ngl 5e ug@?ﬁﬁ%@&aﬁ@ﬂﬁé&ﬁ% tll%}ftgeg m (rqlgrslp ??’t@g%s&g#) 8‘3{Et ervgg’e%{dit{(l:&agent ,
e.g. W tmcremgnisahet fosvet-am coninted byvl ofurt.i Then wherethe téndcedie wiserabladiby theaserpower ed

on. The duration,of t.i ri 20 whi.ch t her i e

adni ni st B7¥° 3??:1?‘8 r mftﬁ)gg 5%?%&3960?“{‘ to?natﬁe ¢ &Ege&a}g@‘?%“ﬁ‘ gsg ({}t(l)esggp{ea %u%llleé tered
by the diviearnidde posveporcainet ashdytmanitie devdgrtawpaate nomallz. I€ bowevet, tker . Means
for controllj B&@ﬁt he nunber %f.c{o%\gs that%tg? be adm ni stered and/or the
period dfPhI§ Ak MRS vl indtiaiss ¢ PRReT: "€y ed are described e.g. in
U. S. 1°at pob4nfo. AGhaibh 1&0@ndd is malid et tocolitingpoveabegdqirae] athereveitsment i rety.
For the Eake of ctlk“ar.i t}/, %’ﬁhe term"si nigl g use" is not intended to %SI imt
the devi Becquted: alinpigh Blaggpfi ROWEE-PREYRT BRaddHoR o RRERER Ve f RIOX¢ gl e
use" is povaraededt EyLtisige, use of the device on nore than one patient or
on nore than one occasion; it is also intended to chLude t he e of an

1t
el ect ri cE004A)duThe PRWER OHSPRICREE3N B & Sqauense wehras dexgtiped 1 M- Srteptdor eser voi r

modul e Wb he o081, Wi i98orpbRfek ke in WoeMireyand/ or detachment of the
reservoir nodule fromthe electrical nodule and reattachnment. Thus, single

use feat [H0843]s Imsomsmmbadimentsolr Astiresombipres il meghapical@st ONeHERYSARRSE nt or
anot her f{0/R 84| @%bgévg@-o?x'}gm’éé? g,gaﬂstto Bsuf thAHR deliclBannbibeIRIEMSRMI nent s,

such a feature may npl oye prevent abuse of the therapeutic agent.
[ 00045] oneeat | east sone enbodi nents of the device described herein, the

devi . i au ; . . Co q
dur i ng uRYPP] iR 18 ol BB o PR gL R afE e K BIORR oy
exanpl e, parieilarséndawofitommadiet thewlyvicaleds baam reweragemncYhe diation of tie duringD
20124134767PCT/ US2012/ 0284 . at t- ' i cal

e G R e e e T

pr eval enadmiAseexddiyribg devicatmaly dba ptedstonEinaidnd gropeamtaediftat drentlellar.ddeams éor

configured sp. that one or, nore seals are.for in order.to exclude anbi ent
cont ani nﬁwgﬁ’f’?g&?ﬁr} Fre%f;dofﬁtﬂbatfl}%lb%‘ﬁwlﬁ&r%%%g@rg‘f;pf%oe({qilél\l}g géfclhs uch as in
]E)ar ti g ul &Erabgmicl@ﬁdy&jdiaﬂm?mstdréd &o ﬂ&cﬁlﬁd@(ﬂ. IiiEUthSS Patlem:eJoO 6,25?‘;00@ Eedlich iar e )

ormed around electri.cal contacts between t el ectrical outputs t he
el oot i CARORBH B RN PG TS SIRAFLY. G (e SNELCHSG o POHBIUFE 0

[ 00046] limitsyRvREROMENES bdminisheiddOMFugORath@Nha s “single S8alie@tchdawi ngr ess

of contam nants, such as particulates and fluids, In partjcular
enbodi ma?gfcéude tuppeofrsleﬁl\gqv;cs 91 ERG Qex@ gne patient or on more than one'occasion; it is also

intended to exclude the use of an electrical module with more than one reservoir module and/or

the reservoir module with more than one electrical module and/or detachment of the reservoir
module from the electrical module and reattachment. Thus, single use feature is in some

30 embodiments employed to prevent the patient or another from saving drug and using it at a later
time. In some embodiments, such a feature may be employed to prevent abuse of the therapeutic
agent.
[00045] In at least some embodiments of the device described herein, the device is configured
to prevent contamination of the circuitry before and during use in order to reduce the likelihood

35  of device malfunction. For example, the use environment may include emergency room,
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are seal ed before the nodul es are conbi ned, during the act of conbi nation,
and after the two 10 nodul es are conbined. In at |east sonme such cases, the
power - on worbexiss7enay be actuated (switched to a cl osedppodisteien)s4by an

actuator %;fepﬁfve %E@op%ﬁﬁ?é’&%tl?é? nleBicQItRAGRH: SIvASHAGHRY, in WHILK PotBRialpaadidusatealn

i nperneabl e seal while at the sane tine bei ng def ormed by an actuator (such
as a pos@nddmu@tan@preéqlmﬁﬁcerdmﬂme?l)fan gpmsreahodimrats b iherdeyise ts setEredsfo a

closed pgsi §neQ mo£e059%4 Zx% 28" 51%%] t8 efd’l@de&%?énp&ﬁlta%ﬂﬁlan@ﬁ’onb ﬁ1gﬂ'§§infoathé e. For

exanpl e, a sea or e tween the two parts (nodul'es) when they
are conbwrmng p[aos)@ﬁmq depig, shelr atia pagiseler e dirtvitne imsomgenbedimspisedic ed by t he

person ski sggs %n@ (g&nl%d ?{?Elnéjglg&rlga? Q&t&%&“é@ﬂ t}f%fele%t}ﬁ:a Jté dH thé DectRRNDI es,

whi ch” are anyl ng gures tar wth Figure 1, an
exenpl armodalleandtbe elawts@rbntputsemthﬁaes.e@vmrsmm@n cted. The deV| ce conprises two

parts - @38%63 Fefq, é)fll]rt bag E‘ngeﬁt{%etge fx%ver;! xﬁa&?arg Qeeale%lt?o% %16%@4 dule 20 - and

a | owner rr n as t e reservolr 0. The
el ect ri cadntamigdants s\l as paticdsass ad fidscinpaciehlanoohddendntsi the OB¢r-athioptacthas a

top (proxi C and a .bo tom (dista urface n e cted in
this viefff Sea#‘?ebeﬁ%%lﬁ’ie °§8g§/arf(56mhlgg > Ju tﬂﬁ%‘é t%%nstﬂ oG gﬁésrc%ﬁ%&'ed of f end
254. 1 hembeflesdié Eastined2(h dt abisd@s sna;h\masred,am pmve&pebbmaces rﬁﬁ)ﬂba‘a:atuatbdevm ng an
LCD di spl ay 208%&?’%%?“ vation button

w or erture
232, An GMIgHHR Rgiongs ingeurBb St Fond e e SB8Ho]  The
reser voi mafiRfhilaa lﬁperinegdwgkaswmeraw@rsme timebei} Gefomid B30A actolbeBuchppor t S
el ectrodes, reservoirs (see descrlptlon hereln and |n5ut .contacts 316. In

this vi elpst prEhes clongate memben iq pspss,h Wé@‘é"%‘% infe ARTCE ROTIHTUt  cont act

seal s 32@y0#7]" CORRF SdalR@rd RRsibRRHA mapBé @cstreold For exbhples € adabmay Be forned
cont am nant - i n’ger vious seals with correspondi ng nenbers on the el ectrical
e

30 mbiul betpeen(theavogrests (medulashwhey theyare comlingdoper surface 320 of the
reser v0|[ 0002{Y! D Yce HOQriBAPhReih %9@@%&%@&% A0 FerSbnSAHRE §ANOLE upsad 356.

Al'so visible are snap receptors 310" and 312 ch are configured to
cooper at eonsidetationefitbe pumiinitige sxrapriesowhichare|depigted in the @r@emmnym@e’lg@reéct rical

modul e 2Q,, gvﬁﬁxrﬁ?gﬁm ogi IBA 1§ iddGotidh ge E}E %%teﬂrﬁegfevigéf ferent

di nensi ons 's each can elve a s rrect mensi on only,
Wit h t heconmgisks twotpatts + heuptey pa:re referrasign hcrpmas theeelesisahthodude 20h- alde lowveng

Vo 20051 15 SRy Bk b BhOREG” rhEHNER BsabCo hERIBE P2 T 2e an
aI i gnne nblecﬁtaeal uroduld 06dy 2040; whlch halssaeuop Gaoxinmbl) gurfase 220 ariden lktogr{distal) sirémt ur e
R L e T T
in sonme eﬂbo“dt topRtgade 220 Inchidedn window or aperture 204 for viewing an LCD display 208, an
activation button 202 and an LED window or aperture 232. An alignment feature 206 is also
25  visible in this view.
" [00049]  The reservoir module 30 includes a reservoir module body 300, which supports
electrodes, reservoirs (see description herein) and input contacts 316. In this view, there can be
seen upper surface 320, on which input contact seals 322, circumscribe the input contacts 316.
The seals 322 form contaminant-impervious seals with corresponding members on the electrical
30  module 20 (see description herein). The upper surface 320 of the reservoir module body 300 has
a rounded end 352 and a squared off end 356. Also visible are snap receptors 310 and 312, which
are configured to cooperate with corresponding snaps on the lower surface of the electrical
module 20. In some embodiments, the snaps 310 and 312 are of different dimensions so that
each can receive a snap of the correct dimension only, with the result that the device 10 cannot

35  be assembled in the wrong orientation. As a visual aid to proper alignment of the two modules
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5shape as to accept a conplenentary protrudi ng nenber on the | ower surface
of the electrical nodule 20 in one orientation only. The recess 314 and the
prot uber anoaom3ttee el ectrical nodul e 20 thereby perfor mca/useyiziogesbunct i on,
further ensyrh0gsbidt mbife S0 cmé%eﬁ%ﬁ%tﬁ@mmrmmahwmn WaRt ation
only and?dgragtu?%isng the user fgo assenbl e the two nodules in thgﬁcorrect

or i ent at therlignirent feature 206198 treti¢otricabmaduto?() tojersure that thepyargoquigsi2dntheaie )
feature try of 10the electrical nodule 20 with respect to the
reservoi r%ﬂ%!}ﬁhgﬁ% As depicted e.g. in Figure 1, the rounded end 234 of
the el ecmODSIHI Absd visihlQ thlewrewpenmtSSSt3d4,tWieclrloumdednb¢mlm®3$ZIS®f suche

cor r ot portee ¢ fiesPLispla B Rt PR o ek dladic € 20

resul ti n@lodﬁly mtdny ohedtatmntdnb/ [ﬁherecals B tphartdrize pbmbe¢ranceahn theodeskrisaDifoduile h t he

reservoi 0 a d e t user ssenb e l.es in
15 only %%gD@FY B‘?{? yin qc OI{ ﬁ‘&%ﬁ%ﬂﬁﬁré‘}? tﬁ#&l‘? eoﬁfl%l %?% &d' llge\rllgg%eﬁ%geld i
il ust rablidlﬁleﬁﬁtl&%mgaﬁﬂ/cﬁ'tgaidlﬂgahé {2r 10l assvnble tbélﬁvd)flochi{esllﬂl therotrdve art wil |

recogni ze . that this is but, one possible orientatio on | i

exanpl e, OHFEAOR: MPEST gb‘?‘f“’}t‘dﬁ a%gonblémélﬁg kgdn h@\’“ ﬂdoeaé?re nb'??des of
the devigg eleéaﬁaltmdamel 2o%ﬂm ﬂaggeét&amrresemrrendaumosaedepmemg én H@nm 1| theer ei n.
[ 00051] Al so depicte his view.is one

pr ot r udetupdesiang g4 ﬁfr}b"e?le?@% fedels 28 2@’“’6?0"(‘1?18’ ¢ %E"é‘f‘@“@l gnd ?féﬁ?ﬁ tgnf?éervel*ﬁ e

power - oNRASE; add el squarQNEet S B4 Jf theCRIEREIM UGV REBHPIAdsTY tHe@GlddécorPN t he
el ectrical nmpdule to actuate %ower on sw tches, thereby el ectrl cally

connect i fifl 1ef BressrpirgpadulenTheresudingasymmglry belertheussnaligaithe qlerdrical r cuitry
cont ai neg Hhehein tl%qgs%?voﬁrqﬁ’édﬁieeﬁ) M lehsubg tlﬁ!i?ﬁ&:’i EReHseniblIthe b Shodl@dsah |

bel ow. However, it should be noted that, while there is only one power on
post 1318oufrpheerieatatian. t\ﬁhli:ﬁ the ewndqdrﬁed @fdepﬁ@dﬂmﬂlénﬂwab@v\a@rbﬁt&ﬂ distpd fosthe

250bst 1 UGl Bt STRINFIRARGIYEoBlizd BB HSY i ond fosSATBHERARA REMhG-al | east
two posts and at ast two power-on switches are consi dered advant ageous,
in that tnmntmguesamxdmshmnwdmhelomrrmtyﬂmnnﬂmmb@r eust orowe pEthe siderefdlapsdeniget o

el ectricall t of the circuit prior to use.
However, in %ﬁﬁon:ﬁ? fe&tnl%sgl%dltm%[l%ﬁ i rg?&e}eﬁ%%a any nunber of posts and
power - on[0651]c hassortayiclod 1reuhplwed one\pd:Wﬁe -0t @ostSés, vde@cmoﬂwhts fremehtnupper

30[ Q0 s kR e el bl 54 AP o o PBH 1 E B fib BedR Rollftal o 2ne

p05| ti vecandpaidingfegat bn ehe-electrical medulxatn attaatabswerkdnl sudtthea therebyosiegyricaind  any
nunmber of contact ositive one_ne ve, .ane, posi t ve and

t wo nega’f‘i’l\?ﬁ"tmﬁmﬁﬁg%‘?g’f ‘@@m@ﬁglei’%al &ﬁ]?ggénto t@dﬁﬁ‘l“h’ gonggnegh B%f?‘@r B%n t wo
may be ergatuedsedll bd dekeNbaian gﬁ@t@@d&am@sldv@ HdWeSerL iﬁ‘dlﬁﬁllld semoted\fat, while there is
2012/ 134767PCT/ US2012/ 028400 [ 00053] The E@ 20, 30 are conbi ned
(assenbl Ry opg pQyyerog pogt gl ?ESGH‘%?%“tﬂHéV‘GWr ?@ ﬂlfé\’/tie di’eware‘iﬂ RSESF in Figure

2, 1 95 Whphsdhut BOBEthR PErksSectiOdS tBE &vide SinRbife bRbdditlbtteatdeIOmd pokbtS asBdiBealtUTber S
as used in Figure 1. [00054] The device 10 may bhe further understood by

consi der MRPIVEAR ewitches are gppsideradipdvantagepyscinthat dis isgenpidsredgheymppinyra

reservoi b, fRdyk E'w@bﬂeﬁ{e@esgﬁ'?'t&él@anéaﬂy%ﬁlté)cq@gatfé%fﬁ&ﬁ%'rys‘? oFih8Wecuid piok e | ef t
side of Figure 3, electrical nodule is visible with upper electrical

modul e bbeyHowever, |tmumbqretm¢rplyallu%@m and gagunpes ofbprstsiand ppwrTBEItElkes |
nodul e ags gpgﬁqglg?&m}%%fwcgsh chfb'@@hé’r@iﬂer el ectrical nodul e body 228 are
I on e

the acti va LED aperture or wi ndow 232, the LCD aperture
or wWBhdo{085%. Bmileelyi whilesherk sty twe dipubdsinticsi322 depictedripudiit iraonsidared have an

necessary that there be at least two such contacts — one positive and one negative — this number
is also illustrative only; and any number of contacts— e.g. two positive and one negative, one
positive and two negative, two positive and two negative — equal to or greater than two may be

employed in devices according to this invention.
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10 alignment feature on the upper electrical nodul e body 228, this view
does not include such an alignnment feature. [00055] Visible on the | ower
el ectri cavormtul3e7shody 238 are the upper (proxinal) surfPatasedi2iobssoo

el ast omefighsHOWThe B thERERLACI Pite dBoiAs (MRbhbIBS) pHidF 10188 toX3fn thEhgitdrynct i on
of the springs 224 will be described in nore detail below At this point it

i s not eddeviest 10tdspicted in Rigare 2pin Wrihthese partuihatiare wisibledm Figited have les#Be opposi t e

si de of phend £in8s4d:d ¢al nodul e body 238. [00056] The el ectri cal
circuit asserﬁ%@fsgﬁg c%rrrpri ses a controller 244 beneath an LCD display 204

an LED 28®80534d dhe devidevi@miayrbedviither Wnderstooddly (corpideipng Eiguigrde ingvhiglhied on a
printed ¢j | I . SR VAREN I oSt Rdvdpd Vi ew
s The. bEeHE mgBfR28 abdiPlestrtn ndgaR S asTiohishly ™ el il SRR

wi t hi n bétetleft sideaifjigure BpmtactrR@Dmodule 2kbis viside wigh epper ¢lecdticapmodwel body 238dy 238.
A flex circuit 2 ich Vi de . rj i f.r t PCB
252 to ¢ Hert el podlte SPt @i BRI LR R B8 MRE RS ifer 12
204 may blecteical inoguledddy 20 8cmentin actoatien Wwaton 303 tiebdtED amertareus evindoswi3R, the a

ready indicator. a numnber, of ses adm nistered. a.nunber .of doses
remai ni ng,bﬁﬁpﬁ%‘f‘fs Pﬁﬁg’ggwgpﬁc\gﬁlfenﬁsiag i@S‘Wag]% LRRUNE bﬁ’? m |{sr§%t‘?"§ r?%i ning in
t he devi akgnmeritRatayeainghe Wppet décfridabmedule Body@28 abid@kew dves notlindhelaisseh anhe LED

236 may be used_to provide 25various data to a user, such as indicating
that t he?BWEN F&UEL  the number of doses delivered, etc. The el ectrical

circuit pmessol wiski8 ot @& QlecmichlutiRiut aAYWDIR irk RIPp& EproXifal)whifse ocan be
configured to praovide an audi bl e "power, on" signal g‘? audi bl e "beqi.n dose

adni ni st Pgteiagipmeds a?]%qr:onéwea&a@ml@paé el S Shriggs P2 he eHRBPF fhepREngseddr voi r

nodul e 3QippP&REel Th S¥RIRAR BB APASIJoUR it ANed Mattitesprih g4 padideigte 30 of
Figure 3. The reservoir nodule 30 conprises a reservoir body 300, an

el ect? odrernsriaes ontle onpasitgsifeoif the lase clestiical meduleody P3her 390. The upper

surface fdQsql MRS EEUAL c#aﬂyass%%gi R ABAsds ARohtRARSM4TbcatPABEDON POSt S
318, input connectors 316, seals 322 and coupl er receptacles 310 and 312.

The el ecdisplée2¢tbandi Bl 237adian @rtingtign pwitclir2¢diall of sishrrnasrngedImg pripfedct r ode
pads 374 { | 4 Lt B A j ment s
55, Theo o eRRELB) E. Al R D B o R oD o o cugh
t he aper side e6PGF 852. The batghe2)Ovids @8hin baftiry bomppastitied£292-on 1 lowenjgipctrical

20124134 / 55%23%1 / . chi j

pati g%t , %zé‘épl%(p) r u'rés;ffg ggg&ﬁﬁ%ﬁgﬂ%ﬁﬂ OiV@hg %e%%%g érbgn%%h grgrrr]l'gt g%%@% %2 skin
of a pat ictht LéDelispldye0d i i depicB80n this va¢w. dhh &€ disphay i ineaytbe cofeguraditovabl e
J T S R SR VORI
pati ent . nAabeblieds reimamig, 8ot elaged gmds indiadon clrdamednt, tine remngieingiidthe of t he

DUt CORREEL0L3 10l BRAULES: D1 HBY1 09, 20 LA

Conngst i Q#ridue e & a GBE stichSe inditafifg HhaGth@psivdr ion) fie in@bersof dkdeB délsvered e,

through II'ES elgcqgcratl gil;gl?t a::*’sserznb }I %4%rmefyha sorir(laclll(ladeelzsaeso{uilc{1 t?gnsg,ugcgr 246 which can be
configured to provide an audible “power on” signal, an audible “begin dose administration”
signal, an audible error alarm, etc.
[00057] The reservoir module 30 appears in exploded perspective view in the right hand side

30  of Figure 3. The reservoir module 30 comprises a reservoir body 300, an electrode housing 370,

an adhesive 380 and a release liner 390. The upper surface 320 of reservoir body 300 includes
the recess 314, power-on posts 318, input connectors 316, seals 322 and coupler receptacles 310
and 312. The electrode housing 370 includes reservoir compartments 388. Electrode pads 374
and reservoirs 376 are inserted within the reservoir compartments 388. The electrodes 374 make

35  contact with the input contacts 316 through the apertures 378. The adhesive 380, which provides
-15-



is renoved. Also visible in this viewis a tab 372, which can be used to
renove the el ectrode housing 370 fromthe reservoir body 300 for disposal
of the resenv13876374, which in sone 10enbodi nents cont &Cm/usesli20esho

t her ape%&ls%&%@hu? &@aexh&el odey b%nﬁt@las%%na@@mumdlgh WORAREErvOROt TEEr Vi ew

of the reservoir appears in Figure 4. In this view, the
el ect r odeantagythe skig ofa E‘W@H" Whﬂndhf‘gafﬁih?%‘@ 38045 3tiarhed ta7 gatiept. Theremoxahis o r

conpart ”ﬁﬁ%& l"r)&?’ 390\QkvaR lt}{% err\J(:)'irg B éarfd thegreEé?@burs 866 PHordd ﬂsehé’n%l 1§1Fbrﬂd%'@l?1t 354,
which is adapted to accept onpl ementary feature on the underside of an

el ect ri cetdentpa@lipw thegyige i%todﬁélﬁ@fﬁlempaﬁws‘i\w@bll%éth’ﬁ:]e%ﬂ@é@t Paday7bhe

15proyi d V, t ecei ve
tho uhder ke AR inpll SR o B IR e B S A U Ol e

t he per somnsdiohbetleemthe Iitwuacrqnnwtdris 3 Feeand @i m@ﬂdlraﬁ%rﬁwn@mmwanﬁ@e f eat ures
are possj ap
recept acfeg%rsg?gj/% §§§&Qﬁl§‘?‘%ﬁhgg8%§?’éé§pon tgee?f’tepr&regvﬁ JP%& ng?%ég':se glghgé@ ly of
the two isoelnbed. Also méleomtiﬁs gowat a ®h S%hl“yuch@tan: uded yo mglof/@&B glegtsodeoul d
reservor PORBAAr a8 Ao R REr beoPPog KR aphg! & BEiheridh i ASInE e

el ectoi cahbddixdeﬂtecontdﬂeresldm tierapewtic gers dfieoths deficd Hehapbwsruseh posts 318, the
conpl ene shapes of t reservoir ule 30 and the el ectr cal nodul e
50,71 ooomuPal; o ARR%E Ve b\ SEVEY BpiuRpamEyaa Pt by s e bt

connect ogleddeDIV4ard ESREMBIJughTIE db&tuddd. 37¥/irBth® kegerivmr tdmSarttieaty/ 388 Ndtdbie upper
surface 32Q of reservojr boqd r|b|n t he i nput connector

th
316 is amsFé%Hreé’E’Zt%e 19985S S &4 hasgpndeat %,Sén‘ﬁ’]‘zﬁl&fs aﬁt 0 3FteRT COMPEIRPEShondi ng

seal on fRwed Gfthé UkdksiddRAdh BlebtAc nfHIBR! THINBIORS §f lﬁényq;aguilﬂérkmrgmatu:mrbe
assenbly of the device. The contact 316 is in _some enbodi nents

advah agevigrq g the deise- In somg erphodingnts Hisreesss 314 mayrscetyethe yndersidgptaact . The

contact gRM~D&nBARABL lﬁtﬂemee@aéalqgmléc hbw&ermt aérsonsmtad ASthe R PG recHEARS |
ni ckel , stai'nless steel, gold | ver or a combination thereof. In some

embodi methesmamuplekeying feaures aye g@ﬁsﬂpl% Pngsich keying Egturg maoBUhe dimeasighsifpl e on

th f 318

pr ot 1 uas e PR BEp g0 R, 31 R SRS il ol ERUEry ST RS o 316

i s conf i paddes inone emfigetatien ordy édthayikeyips Grtupissould dgjude Itimwg lang{ar paséionur e 378
in t (I? o :] aﬁﬁé Xlgéthca? %@@%ﬁlgggﬁ Ehte:'r;gs%r\)oﬂ nji&iﬁ e%loﬁalg& g-l%%&r&gbﬂgdn{kgelémcal &%&9 061]

Addi tery recep ac e seen in gure 5.
- 16- V\Onﬂm&ﬂe&mdz?l&?damﬁl mzﬁammw@ﬁoﬁmmﬂwﬁr- pastss 1B shacmlenendrew of
the two nodul 20, 30 s Leff side of Figure 6 is the
bottom s?[’]P %ﬁehrgser‘fmr ?(glgeawa&lgglelelecg}:af ,E%nd on the right side is the
top si de[(meSSt]henga&:eSrmalcrosﬂmdmd»rqm&@ectiﬁhmdamﬁanm;mmdnameorzim onh rasbmoirr i cal

modul o ORI R e B SRS gRayth or oized

25  Circumscribing the input connector 316 is a seal 322. The seal 322 is configured to contact a

corresponding seal on an electrical module to prevent ingress of contaminants upon assembly of
the device. The contact 316 is in some embodiments advantageously a planar (flat or
substantially flat) metallic contact. The contact may be essentially any conductive metal, such as
copper, brass, nickel, stainless steel, gold, silver or a combination thereof. In some embodiments,
30 the contact is gold or gold plated.
[00060] Also visible on the upper surface 320 of the reservoir module 30 is a power-on post
318 protruding from the surface 320. The lower portion of input connector 316 is configured to
contact a reservoir (not pictured) through an aperture 378 in the reservoir compartment 388 in
the electrode housing 370.
35 [00061] Additionally, part of the battery receptacle 314 may be seen in Figure 5.
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5on the top of the reservoir nodul e body 300. As di scussed above, in sone
enbodi nents snaps 210 and 212 are of different size so that snap 210 w ||
not fit wwohkore/swep receptacle 312 and/or snap 212 wi || powtuskei/ozdsvdi n snap

receptac tﬁbO@Z]]O Fiklke6 s SnGIRE vithw SraNER|mdeRes ng, jO%ﬁfe%@ﬁiet(bkﬁﬁne MeRYsideef
incorporated’in the device 10. As an illustrative exanp snap 212 cannot

fit intoFBwG,6 lgét,eamgernﬂﬁiasf the sleptgical magule bofnA00; é%wta%rléht:%@e is thefopsidsp 210
can fit F%Qrés&@&ﬁfg?ﬁ&elé e bBRSA Uit Bacd 930 of elechil MbTRAd wdygwpas%ﬂaas@wer

receptacle. In ot iments, It I's possible to size both snaps and
recept acP b%prstyuctlmﬁlemﬁemowblcls @rapm«bmiwh@r@riéo prawithip @elsmpgé%maﬁleb%ﬂé) dl%rensi on

(e.9.5 hory, %?%Mé(d\é%sen\/qy Alns?l{néﬂggldggp .ﬁsﬁd?%eése &%L&n@ lfodhﬁenltsas'h%r in the

ot her ™ di nmensi not eyilng feature iIs
pr ot r usi @H) &W4,12 i af Wiffeeent lsnwsﬂhathaapt%lﬂtveﬂyotdﬁ vothﬁresnanmmmerﬁu aad{dr wh| ch

| s shaped t %J_é il] an i Ffth%ospgp' r%yeéwgatcie%qovhdp %n{ gfcs%%?al%%ngﬁla%res@a[t 09 63] The

snaps 2181 War & at R nmeani ng t hat
t hey ar ebé)ina&pdrated uametieméd 10. Wk binillustrdtioe emqm, acdped 2 84t fRhRoi3h0,such a way

that th t t
erhod meRR e P B st B oouc o b SR B AR B0 AR BB ERermutscy are
no | omgett i@mesrakllee);napfanﬂ@g@eaeﬁtaaé tin smextdrnaiodtrﬂimtscmwosﬁblam si2(bothesnaest be

reassenbled to f u ary devi.c In so enbodi
oo o e bl st e Ba b e et Gt TR i Bizet BTG Prphaon e durza i o
t he reseqnuné the BRESMRPBL AN Pdir i tar g2 iEfle afhbedimétoried., totigltadiediyyi th a

different (or the sane). electricgal_nodule 20 @%O%Ogﬂt The | ower surface 230
of el ect ANether keyigiftp yhorpirugia? ﬁa‘gh‘P@\Ba%h £ Hedaitery gt PJatr ORI tan ch

are al soafPhRER %@héﬁédﬁﬁﬁﬁh@n@&)nﬁg‘&rﬂwnwﬂﬁﬁ fecess'WiMd 6Rlyl N certai n embodi ment s
are have one or nore nps 266 protruding fromthe surface t hereof. These

hat s 1216109P@3]ci F&ﬁmff ?We@l”d’}e 2@?&&{ inggRip §mbodimenth enerwesnoRSs MEFHIL AT | gur ed

to make ﬁﬁ?%t%%as}é\d {dhstidit \svﬂmmheqe&pﬁawm 3i6in Qhchi I \Ray tBR Sy Akd nd2 @8yl 300.
Addi ti onal he hat seals 222 are configured to contact and create an

i nper rreatﬁné)Vsda ahd g at feastisemp nmfnrred smbedimpnts, argieafigagdiobseal (erdefamrto dieal s 222
d bl
are made.gf t?l%é ﬂ.'hgt S%g%ﬂ @Pa%é%?ﬁf%%%lgﬁ(faﬁfs?ﬂ{a?ﬁe hoaRRs f6730 4ot sgper meabl e

seal aroun I nput donnector seals
322, cr ewagssmbled thform esimglervinitamitdeviop dn sroeeinebodiseents, suRl) p 6@0BSGIs pTividedeswer - on

. N ) )
crbody mottt B Pief aERr s R iRt ok BAY BulrlBkhoBE S cathil he s afBr yse
el ast onmeandgmplegted withl a differegdorgths sante) elnd;Inchl mexduls 20t he povver on post s 318

Cdescri blBopf " hapeltylsf SFREG 2 dRedtdn i Koah PRS0 B B pitfs o 2t
t her eby e2bf)dichiargalidvefehrad toeireyem i autpuin éhans”r whiclh in dertaie emhedlm\ams mdmees 20,

30 are WD 2012/ 34767 US2 02840 a et t he

ool nt a1 O GLAEF B TR IORLR T B ATISE DerRT St TS HeSUTURREE g and
keep2t hehfiatdl€I0. The mdﬁez IGIaEWnﬁgurE@Qﬁﬁzﬁde cm&tevlmhﬁe inpitSomkbtoardd 6 iof et

contacts 316 a e de ure bei n entially, the same size
and symESFVeR ?‘9’3(9 éfg aﬁ?’é glﬁ%éi“tcﬁa $4aF tﬁ)?P%Ia‘iSPX‘{ HEM&Yi ce 510,

anot her  krighbleahiuvith tﬁ@mpb@ealagzp AdGafadeBisty thbBatdeNs T2 AyYmeddtahng t he
relati Veelsa;tgrgeri:nrga{ltgrrlal that creates a contaminant-impermeable seal around the hats 216 and, when
mated with the input connector seals 322, creates further contaminant-impermeable seals.
30 [00065] The power-on receptacles 218 are configured to receive input posts 318. In some
embodiments, the power-on receptacles 218 are made of a deformable (e.g. elastomeric)
material. In some such embodiments, the power-on posts 318 deform the power-on resceptacles
218 so that they contact power-on contacts (described in more detail below) and move them to a

closed position, thereby connecting the battery into the circuit. Once the two modules 20, 30 are
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position with respect to the |ongitudinal axis of the hats 216 and contacts
316, the power-on posts 318 and receptacles 218, etc. [00067] A cross

secti on ovoane/Batsedi nent of a power-on switch 270 i s depiratsea2iozs4bd gur es
7a and 7y éaetom@?rm@ﬁbsé%mn%%@s&@me p6RerRBRLEs Aele réckptadingd a
stati onar cont act Each of the novable contact 272 and the

stati ona?ijls@drk@%‘ilehwf)i@t@mw%t ed to a portion of the circuitry on the
printed gobed{i t wRRRHE HaRSHh afPiiput BnliS 3 APHE aBRGE I FloEPhLhGf I n Figure
7a, the fgovgddl e contact 27%:&5 Pasrel% ?r%ﬁ%t he stati onae?}{yé contact 274,
wher eas ¢sserttialy &&@@@dsnmidtsmmeu@phbcdlmw Igrighe ’@nglbldlflah@ﬂ%%hf&?mcact s 272

and 244 g %n&pgr}g?g%ge%&fé Jtﬂg ! bR LRSS 8{%&@%%11%% t}é‘é‘fe&'i]ivé’ 98 didgs from

t he upper ’sur reservol r nodu ower - on post 318
acts thr msgh)ntvhth r&:tpemt@tle I¢regitading meisio€ dhe patad it 6 ol qoetaepﬁ e lthe pzbwsr-oro f orce

t he rmvablgsﬁg e% S%mtuntll it isin contact wwth the stationary
contact BF FREPERe &'Vi si bi lity, the stationary contact 274 is

shown el poa6Hd wmsdsmOP%rﬁ&ﬁxbohommﬂa,pobvbr-m dvitch@7Qisdiepisted odFighret t he

stationa ct 274 nee and erall i1l not. be evat ed

Fr om 1 o s 551 noeieR PE 0 sREbfiE B s Etect 12 sut aPRhondRy B ace 274
Wil 1be 274 Bxgoselt metadle contact@ 70 andfle thtoraiir doataet ATH if dvanddd t@5 Bortibhofigh

ot her confi uratlosare al sQ .poss estatlona cont ac 72, 1s
manut act B SHEHFb i e ained ST eRRRBE BR2izA I € i ST SBES EiektT® wni ch
is bias eﬂleﬁqﬂ)vmﬁ%ﬂﬂad D73 1 8iabdd Stay ﬁ@ﬂﬁtﬂe Et@ﬁdnhb@‘(bnta&l p.:f:] 5wméaeeh @eaclgsedt he
power - on post The receptacle 218 nay resenble a dorre when viewed from

the si dePQf'ft‘OF‘é’EP‘ﬁE‘;d imidews {b-dhe Gvorpatacts 242 angdJy4jaee pressecigagther QY Ligpgwer-
embodi Megt sost Qrm&@hcﬁ m%ruaw tARHR BhSSLPIR BLE o SHE FLANSIE mbiAL 3@ ahBpbwert he
power - on post 25318 o deformit wthout rupturing the seal. In sone
embod? mepit Bost 3 Heactsdbiopghiibp dexibl (vesjoraricopeyecronaerapiagle 2 hiblp foyse thsmayable t he
opposi t ecchtz{c?ﬁZ ®n unfll &ls 1h @&'f‘téct mﬁ?nees’igﬁg st 254 ?oxr R SRE BEViSibitilB

provi des contam nant-tight seal between the external and internal” parts
of the ethe@tatwr@ay cantrgtd # igshownetryeisd fremghe BCIS 28 e ver.dt widkbegwderstoed of a
part of etk e ses the
upper el fglc ?%taﬁ?on%&f Pta @%gonpr?éjlaﬁ%gégﬁmg B@}ﬁ bg’yé{éz\%%fi aﬁ@ﬂgﬁghreservow
modul e 3252. boateastsiomg en@g@mmus,rthebsmwna@@onmmh mlibefsmnmeﬂ metahiraceemoss
sect i of [

Vi si %?e % %]tlrﬁ%%g Ogér%g? g ﬁ?ggttﬁg\i Other C(SA??PI%d aﬁé 8?4 r| c e%Qatlén%% %ﬁa y 200,
whi ch co?it2is nmnwfa&medc&omraasmmtupemmgymetaarsuma%gperakbcm, whichésbizsé@to and
battery 290, all of which ed circuit

Prex ol v Bl Bt 5. B yRaELTwREs Al Bl HhhEBe sk Tobe TR s65MaHe 2Tfe 1 oo
204. /AI Sﬁa)/te&d:r?lbléadbxﬁ/e ivMhen ﬁ@Wécﬁﬁbm\I}?{m&tmc}e of8acing tMfontacts 272, 274, and is at least

2012/ 134767PCT 012/ Q28400_.216 sha 10. As can
2 A O 00 2 Sy Ses RRS 208, 800 Shop 210, by a

Ccoi | 25pr 3 1800 4fbrm Wl itHduf dupiring the iséultTh CorE®EthBsliméid, ik kEcepiaéle 2 X®ibpalso f Or ce
t hrough the contact hat 216 to press. the contact hat 216 agai nst the input

connect obe Bawr gf may,be dowacd iy dieophesie dikectign. Irgledsh somegnhodimentsetbfscri bed by a
hat seal reddraclaMlizprovi@tadbhtaminas-tihRt scalebwden &%&mzﬂ and ftelnal pr@lonHef

travel. In at | east sone enbodi nents, this hat seal 222 is an el astoneric
seal t hatlegrea)medule30cont ani nant-ti ght fit between the hat seal 222 and the

hat 216, 190064] €bYighRS sfﬁb%wo@@éecmcafla%%fa geviRAloGH aR kel L ﬁﬁ@tﬁ@‘ nant s
such as partlcles and fluids (e.g. humdity) in the environnent. [00069]

The B@sedsyiderl Oppantites B upper| elmwalén@@#e%v eIMPIISITg anvgpeihody 200 ansithe 374
Wi thin tp:@er%cgl: &Y 9(') IQI&HSI ﬂ%ltegg?gglr g’o%? 3'06] Witiéh £L WA Bl QHssBGior (Rw Whi ch

al so has an el ectrodé
as combined. Parts of the electrical module 20 that are visible in this cross section view include

the electrical module body 200, which contains a sound transducer 246, an LCD 204, controller
242, and battery 290, all of which are on the printed circuit board (PCB) 252. A flex circuit 294
35 provides a connection between the PCB 252 and the LCD 204. Also visible are the contact hat
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372. In the assenbled state, the snap 210 catches on the | edge 324 of the
snap receptacle 310. At least in sone enbodi nents, the snap 210 i s nade of
a resilieno2pgwmsr and is biased to maintain contact wpCh/usb@z2loesige 324 so

that the)igqnRdul Gisnd66 %Qa%@émb &@caﬁ%élséen ﬁ@@@}{t@e& 84216 b b3REEoRAAS erred
embodi nent s, the snaP§210 I's configured so that if the two nodul es 20, 30
(S

are 15sefhareserdir maduleSAy azod springdZés whistefits sdin thoantagt hat 2k andiexerisra def or m
to th ble t
0 the eﬁ%‘%{}\i}\%’hﬁl@%‘u e LORYct 84219 % ﬁx@{%gg%cfgi% Pﬁﬁs) i & thif ﬁ%ﬁ fkoPg1gtrabl e to

couple t |'es t oget ct ed IS viewis an
i nput cotheaeseopirsmaile32Thattak %}6 i nqumnssrlbekilbmgtha%ﬂealdm;‘\@hmlsccmtactSdl@ehaBZ6

(inp u% h g Q{Brv]\t%?ot#%% &? @le la{g{t}g(%g)ag&hﬂlt at ?éagt%#rqg Q&P(ﬁﬁlﬁeﬁtp @his I Wl SONRGST OF 316.

When assenb connector seal ridge
326 cont alasstsmambepirtm spmyid?,@ B norgarbinanteighsiitdebrees tHeehat sda?lzZ aadthe hiterl 6by

preventin HoRant suc te into
t he spacgﬂ%rgﬁgtgl e%trlcafl 8u§ > c%(ri] Spﬁoﬁang%ﬁsasngh ? aﬁwﬁ%& é@%ﬁ gc,g[ 316.
[ 00071] lTllnmdhyx)tmﬂﬂe&npﬂr@jmts t hr ough the aperture 378 in the reservoir
conpart At | east the bums 266 on e hat 216 .c act. the input
conhect ofUtgy? dh e GEPRIUE g PE MRS ATRrnctr TReneahePrReg s BRI manl e
20 ?moi trbeermsecsmpunfn' gm):(kshﬁt}%lectﬂst& I®PSinB7 027 Hich bRV halem chhtredtmnsingdab bi as
to force i nt ntact w ut 316.
At hough? Uhit Hacs B s Bramna Rarioies cothetyies s iR epase (e per son

havi ng slehdtlin !;d?netéﬁﬂ)oaﬁﬁenw ihle sHApQA0 N AfielofakesDichiolyhidr ia@is bassell 1 Ridign| | ke
devi ces can be used hin the scope of the device described herein. For

exanpl e, SHR$t With Hl?d?dgF |3?ﬁ pathpidhe t"‘foﬁéocﬁ‘!ﬁs 2039rcanppt bo gasily saparated- Inspéced by a

beam spr Rﬂé%n%& eﬁlb@adnaﬁts Qﬁ‘é’dnﬁﬁﬂ@i@k&ﬁ%ﬁ%ﬁ s6\thaf AR o :RRAeb Do, Ebgw e 9, which
is a high level sc hemat’i ¢ di agram of the electronics 50 within the

el ecl? i cedprargisdithe smp 219 padier tededgp P “5@ beeak (B3 detory tasthg ﬁ?éantélsat rhmrs Pi§dng
circuitr cators, etc.)
connect el "Ea PHAVErdlUEELS HabEAPABle R oAl TodeBEl ° 20 S Cuhi h
cor r espof907d pé\l@@ldemnteé\m thishyiew§ an inpet epanestor peal 32h)whichHa this Hlusitatioy 40

connect - KT SEY bl ol rlsph BT ey B Wl Pimecid e, YR
under st othe tvhatoduled 201301 giie asdembledOthis iNiDt 2ODRYAI34AGIRCTIAUISROLB /20 BSOS _
conf | h@ur g&f’ {ﬁe ef% tOlplgty\g hat g)e%. i’ﬂ Eh%%%g Réven%‘?lg m%%es% hP ggpltanﬂnan‘:sg H.Icﬁ %s éa??&lrl]naq§zg IS

consi der cer arm a as ease of
manuf act arrdahqumshato thosphcgeonainingithe oﬁtpstwomad:témt 2i@yant eheenmit ogmaztt & hin the

2o o A TR 05 SRR R BRSPS T A ey
be 5pushedsttie liuhﬁps eb®sethe hatA 16icomtad yhednjd v&neaor J1G63d poKNids lerasbtlnaatl camhagat or .
As can bget\%ggl the Qlecgtrrgci:a? module 20 and the reservoir module 30. The spring 224 provides
25  mechanical bias to force the bumps 266 to maintain contact with the input connector 316.
Although the hat 216 is shown being biased by a coil spring 224, the person having skill in the
art will recognize that other springs and spring-like devices can be used within the scope of the
device described herein. For example, and without limitation, the coil spring 224 could be
replaced by a beam spring or similar device.
30 [00072] Ascan be seen in Figure 9, which is a high level schematic diagram of the electronics
50 within the electrical module 20, the electronics 50 can be envisioned as including circuitry 40
(which includes the controller, various indicators, etc.) connected to the battery 290 through
power-on switches S1 and S2 (which correspond to power-on switch 270 in Figures 7a, 7b). The

circuitry 40 controls delivery of voltage Vout through the ouputs 216a, 216b, which connect to

35  corresponding inputs on the reservoir module. It is to be understood that, although the
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figure, the circuit 50 conprising the battery 209 and the rest of the
circuitry 40, is only conpleted if both Si and S2 are both held cl osed.
Prior to W0 ami38&7bei ng cl osed, e.g. through the nmechamrczalS2@etorsano of
pover - 0N ReShdtiord H&HoRRE-bEEWitREOS T shdi RhGNER HigiRe 1ahBd 9b isCldhdidlered¥d, as the
circuit Is open and does not allow current to flow through it. As nentioned
bef ore, pievise certhircadyantagss:suel 35 egpeafiopgraticayand maagféctamotmréavﬁgnr«'ﬁ@amfes
corrosio . SHRRlelrib fbrdifl Ut R SwiRhbd in |c

char ge, a”t %Qf%&%n{ipﬁb%i“){thhﬁ? %apl ng ﬁdnd IQieC)'rlpgtlporr 1to ﬁse one Q‘ys

SWi tchesmhhlppelrd@s switchbsotbat arcemgchamgallyablaspd tofvaysiel m@n@bsmli’whmhmaydv@vu ce W| N

for the RustRy 5ibe 0683 boudbutl EctPOE bR B fpitirlactufiof Y fin KRN BOPOLS
Si and Sﬁgurn, tber deuit 56 comerising thé baﬁeqclﬂ&smdﬂalr@st attbe dieqiteyl 4(1; isomiyng of the
15sw tches ete 1rf§)8t:$§? aH%Ag% are b &?se? elgri ?R)Oéll and SE bel%gg%"slg gggggob%h

advant agféo Wo swW tches
physi cal thg nmohla{nﬁlral &Itnembfpo@\&k-by pbsﬂ]ﬂteébaftérp B3 ésodatat fien the Sapatratd,anthef t he

two switches.reduces,the |ikelihoo hat s one of the
bt t ohes ST L Hen AT s Sorat ¥ ufteR o ORI A RintolEt poRIS il 80Ges o1

i nt eren t bafhy d&ln\phbi tolied ardl g‘i&t]@frécﬁeés doltesied, Bethe sitduiehhasAd gotverasnpply yandr
alternativel d on 20 two different sides of

the bat téwn%?xtﬁwqwgg:ﬁ% gat 510, ﬁgurﬁ%ﬁ%@ylg PRRLO usgypig of theswife Eﬁire 9 the

SW t cheShapipens®e cREE e GERL & bAEE peilod bfainkk) HeldeVige (i) nct bokeer@h. Ahigadh i dofey 290
one or both could bhe located on the qQther side of the battery. Thus,

3 or nor eMeedipeHed inegpsidered 6‘&‘@?@&6%ﬁf%r‘i@ copwler fadetest spHBOUSSTUE]ivEd de of the

battery @BgnPofthth fvitcBesH1 aIEBFSQ i dexct%@cowob&camt qétiRAtal ©16siRf ke
(negative or positive) side of the battery. Physi cal separation of the two
swi t Ehesswitgieplefarstiseo a0, a8 disenssed ahoveritis censidersd @dyantagents iestiiisdi nent s at

| east 0. én%ﬂlm&ggﬁz{?tlle t%loss%@p&asﬁ%a sb Be Ehfgiéﬁﬁ’y %dv& ekb@&aﬁmmgwf;oﬁh&& Si, S2

are renote fromthe outputs 216a, tputs fromthe
el ectri cmothmcﬁsrp@am@ of Hee e switchss redn@ﬁmltleehl@hho@élyésm@mng theheaupes osewf ches

51, S2. HIQuabhel i AANRCRSAES U64, SRARGIRNRSn KR GLBR] oSS S

occurs as a resu |on ects out puts a, 216b
to t he cootrbsptiod nhegatl:&@ switeht Additiondlly or ekenatively, the thd syitchésemayvhietlodagsd o8i , S2

are ¢ m)%v? nc{lﬁgrrer}ltl si t’tﬁg B'zg gf(z:%rfso% th Zsjag'll% &udlz 'f?he% e?%\’\,sl"hﬁw&hglg &p lalglu‘e 9§l¥e t O b 2

entirely’i rirca
seal ed agpeitahst Si 1S9 aaskpmfedom&tea:tmmam(@ sids uf:ihe hsttemi%)r oifd ardothcionly beapor)

d/ { { 74 d 11 | Y
e - on ettt o B S St nes S B RR L3, SPp Pt P b e B R % 1 1 o
al t er nat (pesitivéorfriegative) ik sthiosatteRyaind 0N, chZGoff o swittlep mapbo hcatddbwthe event s

occur all_ at ongce in si.n i on user, re snapped
"o t hePhe (Sive onpessi 3ite 5 B Py hsaties pR e of B BUL 5% BBAH ac! es:
the out pbmaderh ByelerslQRt, afd B sBme eﬁBb@ﬂheﬁt@a\ﬂéz&VO demel ectrical contact

bet ween the reservoirs in the reservoir nodule and the ﬁ!éW#ltry in the

el ect ri cHOORIduidso appasens &ddgure A 18k the Pyitshes Y1182 AEBIROE AFOBMNE BHRNS i n t he

el ect ri cafeamPbl| BriusaRélobthts RomliRY Hedudcal RBEROIO tﬁ@fé@&%l?ﬂomﬂé Srelsifaratddr Cui t
and begins providing power to the circuitry. In step S504 the controller 5

wai ts a FPmithasyitshes dS%)fThpvghetn@@n@preﬁeerﬁée@b%werﬁ&hsP@swgeéwaahﬁfgslt 82t he
next st ep.culshs 3 Q4RI 6RO UnfBdttisn th§5&)ﬁnéc§s e b&bﬁl@ﬁﬁﬁ ilreg% {hR @oQPEI RN

sequence. In enbodinents in which S504 is incl in the power-on
sequéhceinpits op His ressrioiranadale, thaiswisches S iﬁBSZrﬂtf%ﬁemofﬁcfvw tm@ﬂtpatsﬁﬂ 63l & hised

m ni rum Elf‘Jv&s%%Qﬁes"s'lr@uotbQ tirk S mt@mglt Ft’f%"é?éctricﬁl thifle, Qhﬁ inGmk: Bin

g Eo&dn@?ﬁgram?
the tinmer resets to zero. resum ng a power 1S mai nt ai ned 't roug t he
ti me per todw sedledsdgainstSb9dss of hentauimants |shadyastwaten (ihclidiog vapentasdiohparpienles. on

counter Biotsy NeEhR 1520P1 1 frbvidd & R tivd fver -8R EdaRbce fot HARiENRFks the

according as described herein. The first alternative in Figure 20 shows that in the first step, S502,

35  four events occur all at once in a single action by the user: the snaps are snapped into their
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nunber of counts on the power-on counter, and if it is |ess than or equal
to a certain predeterm ned nunber (in this exanple 2, presunm ng that the
counter haod2ee4met to 1 by an in-factory test, thoughprorhseonabsses are

possi bl ?%esﬁ%ﬁv&&@ép‘c&le's%ﬁe BEPGGRE ?npth:oﬁ{a@rQ a§5ﬂe@ed WhtRieicRelriddieenactsel f

check. owever count Is greater than the %r edet er m ned nunber,
then t hebdt®eorthe eistrapirs mrhelrasee@lrsmﬁyleeewe asRiery in the plegfeisal snodlgithe of f

sequence gar%' o%@gg;xlo dfmé paserso%gyvgagesmh@%re%cmgg ﬁd%é‘ﬁbttls% By Y,

actlvatl n or an r soundi ng an au le alarm” If the count
is | ess témmcted ingothabirqui andh begimsquieidingpoweet ttheisiseuitry. riestemﬁi(Hdher eqntrpligrt i at es

step §510a1ts@§1tef t%&ﬁ?@d(ﬁf’tﬁ&@:@y%%@‘s&%be? éeﬁ%??vthhn%&ggtﬂég&kcenot .

det erm nes e circui sse e se

initiat eSmbdsdamelﬁﬁmM Isfelitnliratedifronutht pywprasiseguentre is@htodinesits ig Gdivb 04 ishe
controller njinitiates S5 ude si gnal t hat

t he devi %lng‘? RHROYL 8 Se‘{uﬁ?cguléﬁq]tcﬂ%tr{[%g)faﬂﬁ%ﬁ"amt rwgro%l?n {ep‘g{%saﬁe&j er).
The devi ﬁemhﬁnt;rmad beBnky thadisheg. applet Bdost duringehib talyfrafe, sheptihdr eestts anzkro.
oper at ed_nor nal | as. descr.i be n.US 6,216, 03 |, which i

i ncor por RIFEYMHE rﬂéi‘ HO%% ‘?@?‘Bﬁa@ﬁg throyg ﬂﬂestmé%rt’firi"étog%teﬁ gwg’?@f ﬁf"gré’@gntgen

al t enpat inéeemeRtsithptvrr-di con@rdy 1l idstep H5U6HE sf:eipl’ﬁ'()8 ShegontrSH Zhenfchevks tieent s
occur 25 al] at once It{;' a Si ngl e acti user ‘t}?e sna s are snapped

n.by th
into thelPmPESHE/FS B cRuguery %‘ﬁ{ﬂ H&r?‘Wﬁ a(?B‘FFP cts are mated

to provi gedgb@shdd rﬁlﬂ{beﬁ@ﬂﬂﬁs@xarhﬁk\ﬁeﬁ@s&rh@% ih@t&ﬁ‘é ¥UinteB hadbekh 6ot KEBBY MOt
nodul e and the circuitry in the electric the power-on posts close

the powefacHry &g ffeh&*sothqr valyes ¢ pessibled dhe C%tmﬂeépmgéres orstePat G eich200 i s

thereby GRARESS &5 dnBUOTH MfveTird Midichurd ARG IS thY RYAkirMthed AlnBr @k he t he
circuitry. In step S604 the controller waits a m ni mum peri od of 30tinme

(e. gl5 10cqu0!ipmiitives sprSpioowbishinsdesa paver aEpequsReEpWhich may inclidg serdinger
fails toﬁﬁ?t'r&tn%s QWL ﬁﬁlsf,ﬁg%cﬁ%h &h PEDAdBorb@br dofindi Xi@a[udlb?e | ost

during t tlrre r reses to zero. Presum ng power is
mai nt ai neldrm.Hf t‘haghurtt IifseleStSﬁhm op equabtp the prsdmeomumbﬁetheemmﬂm lel’ila‘i@h&tﬁp checks

the nu nbggl(p f f&%ﬂﬂ@rsaf ok &%598‘&5; { e?’ 10 glgtcgﬁrﬂ)dllgr ?%?e%ﬁ%rﬁgaﬁethér thelt cife mJyeS S

t han or equa O a certain pre
presum niaspasted thesself oback eand lifabt, beieimaeestep 8516. I:fyheecﬁamtnyrpaﬁa:cﬂle sgif tleest

t hou ot he a re possib cantro | er {

i o80SR PB4 RO S B 580 s Rick Senfing SRS A Rl ERicP RO
however, rdatig (ecg) unbughshcglr:@m IEED tinddor sotnel tpanediets. r’]rheraledcems tiieaready loebe t he
controller i 16, which ingludes e, which
may 1 ol See i heia oZRis ALuE e hognalh b e e Bipeln Un e PRI an U

i ndi f:at Oﬁvhgﬂddmbc()jrpmdhﬂgﬁl&lyr&rngghctﬂlﬁ{l]tabﬁtreﬂy I}‘Lt he count is |ess ggzggoor
equal to pr edet er m ned .nu tro initiates s )
Ator t oI o Seopndpteamue e vt e SB0T Tk s poair

whet her  hinge dhicé ik dikgle db@Sn BRESQSer! AR sﬁﬁisfareﬁsfﬁ@ﬁiéd i theirfresp&dtive tdceptatilds| at es
step S616. If the circuitry passes the self test check, the contrall er t hen

i ni tiat ethegyippt angHnRys coniats e Bated & RRwide Flagirical sontert etwpenyhie reserygjes in the

control | glsedvbie Huouﬁruahmealréﬁ&flm tMOd16di M oHNE, thEiSovak-BA BbdtdflodeliBe ptwRE- t hat
the device is read t hrough the LCD, LED and/or sound transducer).

The devi €@ sw@h@heﬁﬁlfr e@rdryc'ar! gogde; aﬁﬂé Hechgttery 200 s thevelyppniseted ifa thesieuibang
oper at edp At Rbiiing Potntial® HESIFRIRL th dt&h 4694 e bRerORB whlts 2 MiHiGBmiperiod of
30 time (e.g. 10-500 ms) before proceeding to the next step. If the controller fails to maintain power
for this period of time, that is, power is lost during this timeframe, the timer resets to zero.
Presuming that power is maintained through the time period of step S604, the controller then
checks the number of counts on the power-on counter in S606, and if it is less than or equal to a

certain predetermined number (in this example 1, presuming that the counter had been set to 1 by

35 an in-factory test, though other values are possible) the controller proceeds to step S610, which
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i ncorporated herein by reference inits entirety. [00076] Briefly
described, the device is applied to the surface of a patient's skin. The
pati ent owoaoteemhtshcar e professional may then press thePpomtusen28820¢ see

Fi gures liciudes axeif chebkSENMRWRIROMUE BB &.grdal® (8 YheGRedeferRMBd hihbe® dhdnGthé €qUi T e
the patient or healthcare prof essional” to press 15the button twice within a
pr edet er sintretertiniietes sipnSe14, whidle includessr roveneff setprpentlich ey bislyde snding

admi ni st 51% Ahlast Fbean & 8119@9% I CtivAER ﬁn LI N ARA ah D6 Bl agﬂlbb:eal thcare
profeSS|on prop y presses the but on 202, the device 10 then begins
adm ni st deinndf thieouni ssrlesp han pce(a!gbtntthetmedemmpﬁd pember, iy ewtrgligrrivitiatessten ned

P e e anSefieARE: MR SIRARH. AU O LRERILCCAin ARIRARKE! MARL REIAEy O L
has el apsed’since h evice was evice Initiates a” power
of f 20 shayyessed thewshlif creckgapd ifivot, utdmtlstemtcm%lé W dweircuifrfy paisepthé seligesthe user

t hrough an display. an.LE d/ di.o ecially
the cl ai %&%&%ﬁ“@?‘ﬁ%‘?&é@“?ﬁ%ﬁ% lc}élrnglulggség?reéloénqgég‘% %ﬁnter%?rel %E‘gf erence.

[ 00077] a'dmOpﬁrtB@rin'ﬁikiek Reld, which hmyarcﬂudaAsighalrrgctbgmmzthatttlmdev&b lrsercadyl (egrnative

- b ed.. F le, .th trolle
P er ernti i TRt A PRE et TR BBt D B oL RetegP R B ocess
out I imedbédy df’h@uﬁi@térﬂi@’eraieﬂ nohﬂé)@mk atkdescrib&iEin\US 6,2 16038 B4, @hiekisr ot r ansport

delivery, device ener al contain.a gel matrix, with the drug solution
uni formywanpgrﬁ@?iél by er}/qné%?t‘tsﬁﬂtéreaf the reservoirs. Other types of

reser voi [080%6]C hBasfyRABiRAShE @é’bﬁdeﬂ?ﬁbp’h@&ﬁﬁﬁ@édrﬁc@éﬁ fRf&fiskkia. Piechatient
contenpl ated. The application of the present invention is not |limted by

the typeOidhealiksarapspiessipatmayhen Pré%SéPwtﬁog 202 egibigrtes bedD)- B0¥™. | in U S
Pat . NOSemBodiashtd e RPde & c@)&%gu?&ﬁo ré’&fﬂlr@ hieeifaﬁedt BFEHaﬁHUa%tﬁQfeQYonﬁﬁtB PreR$ICE

herein in their entireties itab ymers for the matri x can
conpti sethe byien twigel vyltlamp@W@rﬁéquél%ﬁr@ms in praler fp melth@@%@ﬁnw PIgSPRBPYTer i C
materi al §dmﬁms&amneofwth&@sw%ggﬁdaEﬁovﬁegelegfana@t)yﬁe%nﬁc%m%@égwn% ey the

active agent I's pol ar nization, so as to enhanceé agent
sol ubi | i plysseqhmbbm 302, the Heviggell0 th@tbegms edminkstering therthesapshiticgent tadiei oni ¢

et er | Al oo CoA0 L AR HRSTLGR0 302 RA0RK A7k AATD) EircBlritiadl

synt het i Batle mers i nc ryl'am
pol y( 2- hpﬂitodxyj? emhynhs darsyd site)the grylop (#@s hywerokeyp rthwwlcaam}plt@ta@))wer off

pol y vi rroli e)....hol c et one
acr y?(gl-m 33‘3“"' @?ﬁ%@%‘?@%ﬁ%‘?‘ﬁg Ia% hacr%qap{o t? &S\é @Fg(u gﬁ%&/ aI csg)gdga}% and
pol y(al | yEDahd/ohoi @udiol-ﬂ;aﬂsdmm Séelﬁspﬁcladiylaﬂe oommsieﬁ@&mzmmoml ywhichsar€ | .

pol yesters 0 ar b ol yuret hanes) are al so exanpl es of sui tabl e
pol ar syWF‘?fBFria%Xg'Srleyﬁ@’ t% eﬁ%‘{) natural |y occurring polyners (or

delr: viat [ [0067‘Ir]]hefl']@@f>érscﬁllskilladblrﬁthf mwusﬁﬁ@lzfehl@t lgtlehbrl armtrfaiwed;mrv]segexeaméricéij ed by
cel lul ose ethers ose ethers, ce ose and hydr te

ol 1 ul osBey heehgbvebon e dhuchyaliciyh ety poe Tl Yieauch as

guar 25 | ogdaster cle@k aythe poaddk Badinedig [Fadukd110 gind, deri vatives thereof. lonic
polymers can al so be used for the 10matrix provided that the aval | abl e

count er i 099781 e Ths fepravoipRiithe sleriotranspeit H%lfveryo%w%@pera}bécmg Bl@afis har ged
rel ati vewtR tHeiBu@ohitiéf uABEly dispersed in at least one of the reservoirs. Other types of

reservoirs such as membrane confined reservoirs are possible and contemplated. The application

of the present invention is not limited by the type of reservoir used. Gel reservoirs are described,
30 e.g., in U.S. Pat. Nos. 6,039,977 and 6,181,963, which are incorporated by reference herein in
their entireties. Suitable polymers for the gel matrix can comprise essentially any synthetic
and/or naturally occurring polymeric materials suitable for making gels. A polar nature is
preferred when the active agent is polar and/or capable of ionization, so as to enhance agent

solubility. Optionally, the gel matrix can be water swellable nonionic material.
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[ 00080] Incorporation of the drug solution into the gel matrix in a
reservoir can be done in any nunber of ways, i.e., by inbibing the solution
into the weerygite7mat ri x, by adm xi ng the drug sol uti orCEiUSkoi2loes4n®mt ri X

mat eri al [gapheyr EQarh'Mer &Qﬁl‘tabié)éfyﬂﬁh'l(%blyn%rs inbrdd, ibki€are hét 1RHRIH &, onal
15enbodi rrent S, the drug reservoir y optionally contain additional

conponenpely(agtylamide, m&%mre&yeﬂwém’éa&e) oplyEnimalreapropylacebite)i payd-vigyles
di luents, h@q%&ohs)'g Yooh ﬁ}hblf#ff‘&nl@é}ewly(dﬂb&%%édanﬁaﬂ b (E-hydBLibmnii | 1 ers,

anti oxi da excl agent’s, antl vasoconstrictors
and ot hemeﬁra@relateanglyé\gnﬁraécog@h@rrdanowalmdﬂﬁhOﬂ)oHrydrexxlrﬁaw@@ml peridensation Such

mat er i al rug
reser §/0| Olglﬂgrsgg fpmlSJ %%Ma&gnﬁ%éé g\?e%‘réheyhoﬁ\:/\%gé %Xa&%[eeggf%é]rlblgp(?aﬂw tabl e
for maki sngtld:tlelgolymstLdarmturdﬂly@cues@mbymerS o derdiativesrihdrent) suitabrle the usreds| y
deliveri | n|c [ r [ osed of an
aqueous g%lguﬁl %tﬁ egerﬁg?ﬁ ela% % (% %{sha tl%gtﬁﬁl cﬁihﬁoi% @f?%?éﬁlghsgg e salts of a
cati oni chyﬂrmgf,latexmehu]a& frteﬂiyhcreylhlo@af arglihfydrok glatel metiyt ellplosd, gmabi;xych at har,aqueous

solution, is contained withjin a,hydroph r matri suc

v ogel SRR S aTE A 28 EMETTE ety B voB e s edEn e

suf f1@¢i effatrixpréhedddvidt ttaruveildbRcdoumerich age d@tﬁexeireg:ionmrrm ome thaoa/rer a delivery
period of u utes, to achieve a systemc effect. The drug

0 abo t 20 m
sal t tpr%pQE'it‘“\j Y ¢hRege (ﬁ@%“vﬁﬁ%g’leaﬁt“ﬁg‘g‘f‘& 20 wt % of the donor reservoir

for mul at [op08d]i nﬁicug)bfbﬁoﬁ bEth¥aiugRbludn hidehd LIl WIHRTA i afEskFvio kaObe donk i dny
hydr at ed basi s referably about 0.1 to 10 W 9% of .t he donor

nor e
r eser voi PURRs ﬁquV%XSr v Wrimglbr“tﬂ the,sqirign Anta thegeservoir mairix by admixingdbaiMent t he

drug res ?Jlﬁ’thnrwﬁlﬁhéfh'lhﬁ‘&'n%?erlamﬁxlléfd@ ARdgel Rﬁ%ﬁtl&oo%e Prherat R1aitfdual NY
transder mal delivery of the drug II% |verty fentanyl and sufentanil| has

been 13 esembastiments, thy doug ggrvoingay @t@vqllyzm alr\/aﬁiriﬁlﬁna@ommr@mﬁoﬁu &d by
ref er enceyfiglegl Eh@n%%ﬁ&?st ?cﬁb ﬁié?é‘d KRGS Pidstliz@acKiBife aghld) r €nt, etc.
as descri bed el ﬁ@rme Pat . 1 gé can ber};lsslan% arc ls’n%?goyed her e,

si nce thEIgélleete,tqatmmmemfdilelrse@@mdws exdipieis gpiliag agentsi Wlelmtﬁlﬂﬁ can be made

5812? 122%@% ?]!g%afgf g}fg@g%h?f)g@ g?&%?'ll?g% vgl troefs?éetrr?/ng?ermgloa#'z %.I %?ﬁg hydr ogel

can sui tmbleyalbeamlmdeclmdedéw)pnﬁklﬂbcbm tofarpat erial s but preferably is conposed

of a yd i [ n nature
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avai babl ghd drogndtice pﬁﬁrab%pﬂeﬁaﬂgmalah@ﬁﬁt@ﬁffmaﬁt Belivp beeftdstiledost 5y an i on
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di vi nyl b¥AZFEHaNsPAT B¥trR dﬁﬁveaxpewéngugaq RooptFORingRS t%a&iﬁﬁ?éserengaeﬁ#eca buf f er

is am XTW&uQ@al%@&ﬂ?hh@lM&hﬁ@tg@@% W%%fft}ﬁ%ﬂ@fréééwoﬁ féduthtidnd di vi nyl
benzene avai | abl rom Rohm & Haas, Phil adel ng a, Pa.,) and the pot assi um

salt t hefiRgyding the weighkofdhe prlumelis MRERPNFGIHY %@fﬁ%ﬁse andrpase preferlzCRLI N
functi ong@so.2 PRI Wrdfﬁlebféﬁ$ﬁﬁseM1ﬁgﬂnH§§tloE kg a@&hﬂiydl;a% dayidreged to about
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solution as It
electronics and reservoirs of the present invention can be made to be substantially similar to

35  those in U.S. Pat. No. 6,171,294.
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a nold or cavity. The hydroxypropyl nethylcellul ose increases in viscosity
on cooling and 20 significantly reduces the propensity of a cooled polymer
sol uti on wo 2012e13f7671 the nold or cavity. [00083] Pol yvi mrgir/tsbaaloed4o0

hydr ogel @0@@2}1 b?h@&rﬁ? #s80ir E&ftm%@ﬂ?{]r@gel @2§1 AR bdREdd dF ably RumBabs No.

6, 039, 97 e wel ght percentage of F yvi nyl al cohol used to prepare
gel mat r metexials byt préferable degomioses! i hvdreplé iepelymertcanaprinli preferably ong thaeisi ces,

in certaj 3[]13 b0 I about 15%
t o about b@ % and %rr%%g)e%r cg?naeb %us& 9?’ Stugg}élpgélaeﬁ‘ e%ﬁrw&g%f gh)ljo ea{se of
pr ocessi mgtrixrivchajsp \{auet(ylot‘)syntltehe aggbatyraltyr degurning p@lympmmstpmz}ls @ prefeured about

1, 000 to (P FO e@ fo%mul’a co%% Hﬁe{bzg l%i?at%h%cf r@m 991%‘1”?6!5 Rglgectté?lt Q&Q@Uﬁengro 000
p0|se P eertaln erre R gru-coh al ni ng

f or nul gt ;;vfaﬁer amicd “fﬁgom:’b:ﬁumgm\,)\f }Elmlt@?qmmaymmgﬂug)alﬁqmﬁeﬂre;d lediLophthlco 4w %
resin buffer, a about . 0 e

renai ndeP® lt‘ﬂgé%%‘é‘? ‘%Pﬁ’ﬁ”f'ﬁg@% oLyyeh a %ﬁ@ﬁs‘%g (Hr?e%b %é?r?lgze l§vg E%(r;oshopetc The
pol yvi ny(P\adKE)bgl M@WIC%\&H)()Ohﬁ»ﬁﬁﬁbrchgdljfravgl@lbla‘tbnrmﬂloa:ths@%ﬂe&qselﬁplmﬁed by
R T et
hour 10 Thaivhi@tbendeke lnSaotH'@fthmmﬁeﬁlt fdﬁhooﬁmmnmldﬂsuoaramuﬁms géhidurefofeezi ng
tenperatyre of _abo - 35 deg%ree C. ove&g}:ﬁg@ cross-|.j kS"}SF’j}P\/ . Upon

war i ng POLARRIAR eé’HB%W‘QFr U anethacylia g pgeng ayailahle
sui t abl eghgy Pmaelghﬂ rmg a8l BfetpoRkdian SAOmhéreof. )n(\laumﬂe?dflﬁéa%ﬁ%ﬁa@wam 241028400

[00084] A vari rugs . can be delivered by, el ectrotrans ort devices. In

t
certain el f@l)n/@@RL%@neﬁqalg a3 & pelymericyier togdinsidhe PR ok ths hydragrd tq @out
pr ef er ablp 6S@Lee&{a%me5t9ﬁf‘1ﬁ iR n ?ar%ga f&ﬁiﬁﬁiﬂ%ﬁ asnﬁnafmafl ?d"ihﬁﬁ'ﬂi% kheasg of ﬁm'oﬁshl%j

nol ecul es such as rem fentani sufentanil, alfentanil, |ofentanil,
car f &éht afipm the hysragal Aniexample @6 suitgble Sumedtant | fséﬁlﬁra&\% Thiskenggy 4re @lso such as
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hydr oxy ppxohg3ji nEolyvlﬂﬂrmIohaldg'ﬂﬁ)gelk eiroipgirerdexdefor Is)emanlqo laadmbr;bedmp@ﬂ Hatne
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are pol yﬂ@l@&de@egmc@glag %a@llmbﬁunegel mfkrixdfE hV@Eés‘i&?%ffr&ﬂ%b&ﬁS;OOMdﬂ cs
t hereof. For _exanp nsulin or mcs are ionic drugs that can he driven

by el ect ab%?OOEQS)PcP@SParPr@P@EIVrf@m%mgtpwqo to P@B‘@é%?oq:l%ﬂ‘sen@rcé“@f‘ pestariede

del i veryelyodth&as, 'ﬁfétdr@g]&ﬁ@eﬁﬁméﬁi/&ré%epfonﬁﬁl%ﬁ&li iAcIRNRPHRAQY ] LPht RQRARINGES C
agents are pref erably i ncluded reservoir. Suitable sal ts of

cat i oni calaeheyd); 1 9 hehwie resin uffer.and pbaug é & wigerrsterablycl lodet %aidtugo The
limtati %aufﬁglefs Aafer afdf ﬁ]gﬂe@@ﬁt}) guchtégmﬁﬁ«?ctt ts, BRAERRO e Th I FARBRRLRohol

hept anoat e evul i nat e, orid rom Cl trate succi nat e, nal eate,
gl ycdd at Q’V@Il):basmln)eiroggl oonvletict lepreaarh@/bbr mmgwbmtymae\s éncludirigdhe dragliyki cat e,

mal onat e t

o t ol SPEE VERHE pElsk(EERA Eres B e O Rk O rec CERRAORRL Bt 07

i socr ot ohatreThe Hoemix is thed rponmedb ultwfoamenold@ramdcmmdea,t freemired tampgratisechf abowy | at e,
35 degree C. overnight to cross-link the PVOH. Upon warming to ambient temperature, a tough

elastomeric gel is obtained suitable for ionic drug electrotransport.
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ascorbate, aspartate, glutamate, 2-hydroxyisobutyrate, |actate, nulate,
pyruvate, fumarate, tartarate, nitrate, phosphate, benzene, sulfonate,
met hane swbforzt3elé7sul f at e and sul fonate. The nore pref ecras2&los4ns

chl ori deggh408 Al vaflets V¥ BB Efdbeldeli RIS Hieck:Brdndfortdeded. BS&HMRAI I | N anounts
necessary to neutralize the 30positive charge present on the cationic drug,

e.g. nar ewbedimeniathredsugis agersotic anelgesie agept i 13 preferabhbinglegied am thsgreds of
counter| Q&S(S%%%#}ﬁﬁgry%(ﬂgiaf%d%olﬁﬁlegs&:ﬂlag JenfiftBtaPE sBRAGRI LeedfL, reservoir in
control pH an e

order to to provi adequate buffering capacity. |In one
enbodi rehifentdnilt ¢rafentanib tiefeptanil ahweltiasaimple Sentanyl derivativesishel agglphamethylone

buf f ; ; H ) . :
oyst ohs. NP St Reh Ml o By 354y d GBEIAbfund Pt B EnibfsDF 0
(cjievi ceI da:sartgt h_e'sibacki\hlglstm'r?fas?g)haﬂ»rgdinﬁplpilér';dabl fnmmpﬁphtmebwk-mgmb@qlan ani oni c

rug. In,this .case dr | i.N e ga | r
Teus: i vobuziiyiad Hisrehalhift BiholrhaE ool Gof A Bet ol BRE Klrbmbialife,
nunber oflezdtinglismipeomide,atiliydrocadidiiie, dthydiocsielngne nehidetaty Hipdromprphinedomret haci n
(anti-inf) am‘rat(éé 2

), ket oprof anti-infla nd. ketorol ac .
t r omret hafimraoxyd ﬁ“ﬁh%ﬂ“o ﬁ&?%@@ ambufeng; %erﬁ%bﬁ:ﬁ%&a?ef gﬁpﬁj PBYSr %’3‘.‘28%‘“%uch as
cert dld()j n Qtﬂl?hﬁ'tﬂgltﬁiambﬁﬂem? ey intbeshindyedohiierf etb?kinggly][cdﬁﬁ&ﬁﬁ]:, lﬁ(ﬁdﬁ\dﬁﬂﬁl irghene,
accordin o the, present ipvention can be e ormng the |ayers
separ at eﬁXffr%’ﬁ’ ¢ é"g@nﬁi’rp?fﬁa‘{éﬁ%q@é’g@?‘é‘o‘% ec‘fog’ﬁ@"’él"é@?rﬂ‘{%‘?’ F%Hﬁaﬂ?le and the
[ eser voi mefR6Uie methBgonéOn@RddyRdetate, MMPHS nfoRphiks héreREmPyphiat, dalbgphine of
the |l ayers can be applied together and secured. Sone of the |ayers can be

conol dednicpBPrpagAoFEYorpAnly NYIMAEPhines R BIRIONG\PEY YA O HTPRANE] ayer . For

exanpl e, nt 18 iR PhedaBiine, HREndZONES, phibpéridie, piftfndARREFirFAMRIE, fréepladiRe,COVET )
can be convol ded toget her. Sone of tphe ayers can be af fi xed t oget her by
adhed? vepiossdenpropgridinee rapirana Prepesyihens: 0d Bigine- cheni cal adhesi ve bondi ng

met hods S4ECRBAL Gke d’:}ﬁé“esf}lg{ %({C]%)eﬂyéé@,t $10ERs HofndR0\WR dériValilg, #alogs, AS

descri bed before, once t el’'ectronic nodule and the reservoir nodule are
formed, timies dereobdoperakalse thsepamzmidsyare iBeit grugs thebcantbp drivendyraiestricek can be
r enmoved : ' ective packages and assenbled to formthe device for
el ectrot Irv({ar%smﬁtg%?{.r&ﬁahg’%gtévi ce can then be applied to the body surface by
adhesi on[00p86]090pr ribre cfbwive delesor hybdettrokramsporasalts efdsuidinmbatmacenticali nt ended t o

o | bS8 RSP REG R L SR 1 ¥l AP oo
det ai | edsuchyab esresticahaloesid dpatts,daciudee withaout Vimdtationp aetaltee pabp®oate Jiutyoate,cont ai ned
pentanoate, hexanoate, heptanoate, levulinate, chloride, bromide, citrate, succinate, maleate,
glycolate, gluconate, glucuronate, 3-hydroxyisobutyrate, tricarballylicate, malonate, adipate,
citraconate, glutarate, itaconate, mesaconate, citramalate, dimethylolpropinate, tiglicate,

25  glycerate, methacrylate, isocrotonate, .beta.-hydroxibutyrate, crotonate, angelate, hydracrylate,
ascorbate, aspartate, glutamate, 2-hydroxyisobutyrate, lactate, malate, pyruvate, fumarate,
tartarate, nitrate, phosphate, benzene, sulfonate, methane sulfonate, sulfate and sulfonate. The
more preferred salt is chloride.

[00087] A counterion is present in the drug reservoir in amounts necessary to neutralize the

30 positive charge present on the cationic drug, e.g. narcotic analgesic agent, at the pH of the
formulation. Excess of counterion (as the free acid or as a salt) can be added to the reservoir in
order to control pH and to provide adequate buffering capacity. In one embodiment of the

invention, the drug reservoir includes at least one buffer for controlling the pH in the drug

reservoir. Suitable buffering systems are known in the art.
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herein by a person skilled in the art, e.g., by pernutation or conbi nation
of various features. Although iontophoretic devices are described in detai
as il lustwaetznmm3fisr showi ng how an el ectroni ¢ nodul e an#cansagentsswdul e
ar e coupjrpisfnd TAPEEideY&EBES herdin RSB Rdable Midreithe &rhgls%htam%ﬁlc‘ﬁlﬂgl IKNow
that el ectronic nodul e and agent nodul e in other electrotransport devices
can be sthid dags Ithe dsedisheld imihg catbedic reayeringie negptivegglehanddhe spoidinEssemer

modi f i C%Q@%@rtﬁe Ganehee eadsd: Begr \4% %ghl&h@ SRR %m%btnr@m&@ﬁﬁﬁﬁé)

i nvention he entire dlsc osure o atént, patent application, and
publ i cat indamethacinl (anti-infaunatorey ketnpmfﬂniardbmﬂmematoné amék@try ap ﬁ@mﬁtb@mm ed

e T e e S L R G R A

wi |l recognize that such enbodi nents are provided by may of exanpl e only.
Nuner ous riatd changes, and substitutions will now occur to those
skilled]q$%?€%gﬁ¥ﬁaﬁthout departing fromthe invention. It should be
under st of0d089]at Avdervice accordingato gt presest ihgentibrecaarbb adiderby femoig thehleydarsmvent i on

't ended-PAZIE0t ¢ FHMPIN (6 OB e TaBGERENE madyt ARLbErST Pagh M and
t hat l@anélméﬁc 2105 5 Setnl’lié(h?]adé ®$ mbildiy. goﬂhb efcfi <|m§~ers m lbd‘]@gaeggggam% ali&i; gl t Qeiﬁ\r
et ot FEREROR T P 8 B oot Rt TIPS B e SEOM BT SHOATE and a
reservoi [ayeDHsH cRamplBEheh Hay&%hd 1t | S erddTahel UpPer RS@T(MAbS caRfehebdei ng

configured to be combine forma unltar%g activated drug del i very device

pri or toc%‘éde‘\&ﬁ%‘?ﬁ@r@‘m@ﬁ’ét@lIW%WQF affygd fogetherhyailssiye bending ft ry:  10an

el ect ri CakcipHicRincRARAR! Rh Eﬁénﬁ@ﬂ A&Kkivt B@n&dgrrﬁé{hécfslén& &e&ﬂnicﬁl&%ho@iﬁ nector on
the reservoir nodule when the electrical nodule is conbined with the

r eset¥oi metpduare kneigike aro is desstibed befse.paemthe plecteaniconedutaang fep resesvaiat t er y;
and a bapbgiy arcinfdd. by @aqao@g,s&agéa BFarbi S9! BB b¢ AR BRble Lifey DY t he
power -on 15 cont act ower-on contact remains open, and which is
adapt ed tesnoyed Erolmhﬂzltre@eﬂmecpa@kaéesmnﬂ@wmblydﬂm@nn thealepionir elgpiratonIpatit i s

cl osed b¥P9¢Q§%%%{Mmgg?ﬁgﬁ%%§§&€%%$gug%ﬁgggmngQrv0|r nodul e when t he

el ectrica and are conbi ned; and
[00090] The above-described exemplary embodiments are intended to be illustrative in all

20  respects, rather than restrictive, of the present invention. Thus the present invention is capable of
many variations in detailed implementation that can be derived from the description contained
herein by a person skilled in the art, e.g., by permutation or combination of various features.
Although iontophoretic devices are described in detail as illustration for showing how an
electronic module and an agent module are coupled and work together, a person skilled in the art

25  will know that electronic module and agent module in other electrotransport devices can be
similarly coupled and work together. All such variations and modifications are considered to be
within the scope of the present invention. The entire disclosure of each patent, patent application,
and publication cited or described in this document is hereby incorporated herein by reference.
[00091] While preferred embodiments of the present invention have been shown and

30  described herein, those skilled in the art will recognize that such embodiments are provided by
way of example only. Numerous variations, changes, and substitutions will now occur to those
skilled in the art without departing from the invention. It should be understood that various
alternatives to the embodiments of the invention described herein may be employed in practicing
the invention. It is intended that the following claims define the scope of the invention and that

35 methods and structures within the scope of these claims and their equivalents be covered thereby.
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the reservoir nodul e conprises: 20an electrical input adapted to
electrically connect the circuitry in the electrical nodule to at |east a
pair of awbDizoR/BWmCtrodes in the reservoir nodul e when Prhe/ust@ciesdoal

nodul e is conbined with the reservoir nodul e; and a battery contact
actuator configured to close a corr (Hggndl ng power-on contact when the
electrical nodule is conbined with t $g reservoir, such that the

25bat t er nto the circuitry and the device is powered on.

2. The dey%%Tg%)eﬂﬁmglls wherein a seal is formed upon conbi ning the

el ectrical nodule and the reservoir nodule. 303. The device of claim1

wheregn, (furthe éle?tp hidpoktd ! ﬁ@@g désﬁ@el do 1§19§arﬁ9¥@f10a?910919@51§9§ resdritfr Seal

bei ng conf i gure mal nt al eal i ng ower-on contact Is
cl osed bmoduie,athd: cledtical médithendibe reservoif m@ﬂ‘dﬁ heigg c&wtﬁem@d to herpombingd td form

flexible yole} %rr%%ﬁ]‘%%deaﬁ_u %?ger&ﬁgw&? é)rto&e?‘?hega tact, which is configured to

be def or fred qectrical m)dulels- 27 - WO
2012/ 134767PGh¢ hlsatﬂdﬂhﬁﬂalé@f)mpmehn ned with the reservoir nodul e, whereby
the actuator nmechanically acts through the seal to cl ose the power-on
contact. 5. The & érv?‘g?é of claim1, further conprising a seal sealing the
el ectoi cal output anefeotrieal ductut adagted ancbnaéet ehe clrbwdtrgtoemtinput adnnatioidnghe s

(s:ggFl In gdmg![ te? i} t gﬁ d;:%?v%é\égcﬁu@%lé}%ql%mcjgpr%ogu?e\:/ {s%gmgifneé: \l’v% me%éser%ff\r ein the
module;
a power-on contact between the circuitry and the battery; and
a battery, which is adapted to be isolated from the circuitry by the power-on

15 contact while the power-on contact remains open, and which is adapted to be
connected into the circuitry when the power-on contact is closed by a battery
contact actuator on the reservoir module when the electrical module and the
reservoir module are combined; and

the reservoir module comprises:

20 an electrical input adapted to electrically connect the circuitry in the electrical
module to at least a pair of active electrodes in the reservoir module when the
electrical module is combined with the reservoir module; and
a battery contact actuator configured to close a corresponding power-on contact
when the electrical module is combined with the drug reservoir, such that the

25 battery is connected into the circuitry and the device is powered on.

2. The device of claim 1, wherein a seal is formed upon combining the electrical module

and the reservoir module.

30 3. The device of claim 1 wherein, further comprising a seal sealing the power-on contact,
the seal being configured to maintain the sealing when the power-on contact is closed by an

actuator.

4, The device of claim 3, wherein the seal is a flexible polymer cover over the power-on

35  contact, which is configured to be deformed by the actuator when the electrical module is
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7. The device of claim1l1, wherein the electrical output is configured to
flex while 10continuously applying a force on the electrical input of the
reservoi rwoedid 4160 ensure good el ectrical connection beCtaspomioessoeo. 8.

The devi ceiBfedGlitl (R foserWERBERe AlhetddP e RABLoP HEERARAIDS actdtBroBLIEHE Edatl | NpUL
is substantially planar. 15 9. The device of claim1, wherein the

el ect ri celosertbeipdvecrgndontped. reservoir nodule are configured to be conbined to
forma powered on drug delivery device. 10. The device of claim11, further
conprising a coupler on the reservoir nodule or the 20el ectrical nodul e

whi ch cobipl esTheidehicaotdaimels fiothdi engnprising laseal seabing the clestricelpatpyt kefere, cal

nodul g or,_reservel . i . unitary activated

drug §e|FWB‘ mg%%?%%ggggﬁggg%ﬁggggé%mﬁ&%g%%ﬁgf%§¥ﬁﬂiT§a§%e device of claim
10, wherein the coupler is a snap nechanically biased to snap into a

25correspondi na cepjor. .12 The devi .m.11, wherein the
snap is -onéﬂ@ﬁﬁvﬁgaﬁsm ﬁm?ﬁgﬁé%ﬁ?gg“gep@ﬁ@@ﬁ%ﬁﬁ%ﬁ%%h'rising t wo

coupl ers and two correspondi ng coupl er 30receptors. 14. The devi ce of
claim 13, whereipn the.gauplers ar f different si.zes ereby each coupl er
can be i hser t@lf ‘g?ﬂ"? Ofﬁ?‘gl {’twglerc?B‘rtﬁﬁglﬁ%ﬂ%ﬁl RGPY ‘%f‘?‘«?&“ré%&’\éﬁe rvghrl%cept or,

t her gby essitdRY dppBingtalterceen ieelcritalirpi sthebdsatoir modulk yo @rere good
configuratiaon. 35 WD 2012/ 134767PCT/ US2012/ 028400 15. The device of claim
10, wher gfesingal sonserndetyeen Bied%8d so that once the coupler is engaged with

its correspondi ng receptor, the device cannot be di sassenbl ed w t hout
breaki ng the coupl er. . ) . 1 . .
8. The device of claim 7, wherein at least one surface of the electrical input is substantially
planar.
15
9, The device of claim 1, wherein the electrical module and the reservoir module are

configured to be combined to form a powered on drug delivery device.

10.  The device of claim 1, further comprising a coupler on the reservoir module or the
20 electrical module which couples with a corresponding coupler receptor on the electrical module
or reservoir module, respectively, to prevent the unitary activated drug delivery device from

being easily separated.

11.  The device of claim 10, wherein the coupler is a snap mechanically biased to snap into a

25  corresponding snap receptor.
12.  The device of claim 11, wherein the snap is a one-way snap.

13.  The device of claim 10, comprising two couplers and two corresponding coupler

30 receptors.

14.  The device of claim 13, wherein the couplers are of different sizes, whereby each coupler
can be inserted only into its correspondingly sized coupler receptor , thereby ensuring that the
device can be assembled in only one configuration.

35
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16. The device of claim 10, wherein the power-on contact is configured to
be actuated by the Sbattery contact actuator, thereby connecting the
battery twothe/witecuit sinmultaneously, or substantial |l yPgirruskaianesins| y,

wi th coupd i norfdeliBEo il 18! whdEin tREoBHIUIAL Basdd @k Biice thelcbupl&ie efl@yédce of
claim 10, wherein a water- and/or particul at e-tlght seal is. fornmed between

t he coupiith itapeiresprading ugsiepter thecdspice panfpichs disaesgmhled withows besgking ghe cogplerthe
device of one of clains 1, wherein the battery contact actuator protrudes

fromthe reservoir nodule and is adapted to depress_a receptacle on the

el ectri cif. nobheldeviehefrlaime Oetvhereinitheaowstran pantacsis comfgurrddo fif aquatsddytkser voi r
nodul g, I | i | LGat] 1 he power-on
cont et LR FREPY Ffiafp I AR By S Sh B Is S hen t he
battery sbshatidlyamiutatconslgepthe®spking dfehereouplpt and Ithe, coupler reqptordevi ce of claim
18, wherein the receptacle is a deformable nmenber. 20. The device of
claim19, wherein the deformable nenber is indented, flush or doned. 20

21. The #rBvVi CEheafevict af dhaith, 10Wvkéereinn wate- defdr paryiculsteightssea is formedlstpent ment

that protrudes fr t he el ectri cal dul e i ch conpartnent has an outer
shape th CP@§?8H‘$%6P%€rf%CGBtOEgﬁ?rbtg%b?{aF%‘ﬁ’\{\él%hdent ation in the reservoir
noduf@ such that the battery conpartnent fits snugly within the indentation
in only one caonfjguration en the electrical dule and the reservoir
25nmodul elére Wrdﬁ?‘ﬁ%ﬁ E4] of\éﬁﬁstlhgﬁﬁrﬁi“ttg"r @f“&ré/\ﬁog%.“ actygtor ﬂrﬁﬁu‘%&ﬁ(’g‘e&%f claim
1, furthgkeroSIPRLISE B i8 adpRlditd Gepi®N R edcepaAPbiEthe bloctpical iodalcaviradle around t he
el ectrical input and el ectrical_ output when the el ect _%i cal nodul.e and the

[

reser voi plegtiermodule és combied @athithe ressrvait Redulg, thegpprigels being ingpechanjcal 1) o

devi ce Oforfeh@ifatibn wWith SKeSoWet-BE coRae5utR tHat 1He BhtkeRy IstofRaled thtb the@iré@nt ai ner
conflgured to be renoved prior to conbining the electrical nodule with the

r esel ¥ oi Wherbihe batterocanichactusior depressesthejesgertacle. 3524, The devi ce of cl ai m 23,
wherein the container is a water- and/or particul ate-tight pouch. WO
2012/ 134767PCT/ US2012/ 028400 25. The device of claim 1, wherein the

el ectri cd9. nobheldsvicepf daim Bowpereindhe rgoapipsleripd flefprmapls meppher.devi ce of claim
25, wherein the controller is configured to execute a power-on check

20. The device of claim 19, wherein the deformable member is indented, flush or domed.
20

21.  The device of claim 1, wherein the battery is housed in a compartment that protrudes

from the electrical module, which compartment has an outer shape that is configured to a

corresponding indentation in the reservoir module such that the battery compartment fits snugly

within the indentation in only one configuration when the electrical module and the reservoir

25  module are combined to form the unitary device.

22.  The device of claim 1, further comprising a sealing member adapted to provide a seal
around the electrical input and electrical output when the electrical module and the reservoir
module are combined to form the unitary device.

30
23.  The device of claim 1, wherein the reservoir module is sealed in a container configured to
be removed prior to combining the electrical module with the reservoir module to form the

unitary device.

35 24.  The device of claim 23, wherein the container is a water- and/or particulate-tight pouch.
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5when the battery is connected into the circuitry. 27. The device of claim
1, wherein the device is configured to increnent a |logic flag when the

el ect ri cavorouisere7s conbi ned with the reservoir nodul epcanis2emesdn t he
device is configured such that, if the logic flag has net or exceeded a
predeterm ned value, the device will 10 either not power on or will power
of f if i25.hasThe dewinedyf gaimel, adersin the glgctriqah modely fthepgomyrisesh @ntroligher ei n t he
device is configured to record an error code if the logic flag has net or
exceeded a predeterm ned val ue. 1529. The device of claim 1, wherein the
power - on2@&ont Hetdevise obeldimdf; wiierein theesntreller ircobfigured tp ekeayin a poaveron ehgckry | f
the electrical dul e and voi r nmodul e are separated after the

have %eeWL?H% P%§ﬁ¥w§8m¥ﬁgﬁlg%ﬁ§§§%¥8%lain12, mhereinpthe el ectrical n%dule
is configured to flex while 20mai ntaining the seal.

27.  The device of claim 1, wherein the device is configured to increment a logic flag when
the electrical module is combined with the reservoir module, and wherein the device is
configured such that, if the logic flag has met or exceeded a predetermined value, the device will

10  either not power on or will power off if it has already powered on.

28. The device of claim 27, wherein the device is configured to record an error code if the

logic flag has met or exceeded a predetermined value.
15 29.  The device of claim 1, wherein the power-on contact is configured to remove the battery
from the circuitry if the electrical module and the reservoir module are separated after they have

been combined.

30.  The device of claim 2, wherein the electrical module is configured to flex while

20  maintaining the seal.

-30-



