| NGESTI BLE THERAPY ACTI VATOR SYSTEM AND METHOD RELATED APPLI CATI ON AND
CROSS REFERENCE [OM This application clains the benefit of US Provisional
Application Serial nunber 61/114,442 filed on Novenber 13, 2008, the entire
di scl osure of which is incorporated herein by reference. FIELD OF THE
| NVENTI ON WRJMoe3@4pr esent i nvention rel ates gener al | yJCTV/ESHEdYHal t her apy
systens, devices, and. nethods. More specifically, the invention relates to
systens, devices, and nmethods for activation and/ or nodul ati on of various
medi cal therapies using an ingestible electronic device. BACKGROUND [ 3]
Mul ti pl e t her api IBGESAIBLE fIGIERAPY AGTINGADRSYETAM ANEDMETHODS, events, and
defects. Such therapies may be inplenented as inplanted devices, e.g.,
cardi ac rhyt hm managenent devi ces, neural stinulation / neur onodul at i on
devi ces, i nt RELAFEBIAPBRLICATIONIAND GROBSREFEREMICEUNCt i onal neur onpdul ati on
prost heses such as cochlear inplants, retinal inplants, and artificial
joints, linbs and organs. Once inpl anted, however, such devices nmay not
provi de t he faMEtThsrpiicajion gaifradid paralile! P6ritrpd$ibred Agplickiant Saval or
modi ficati ong,mb&le1n 408X BARbFamEkr 18 W0BS, thE bAL akaQ&rQGﬁ’Wrﬁ& igay deliver
pai n-control therapies to the spinal columm, yet the neural stinmulation
devi ce may nétcomaraackherel ByrefRierfenand. Stated differently, the neural
stinmulation device is always activated after inplantation. As a result, the

pati ent may m‘@_&}!—! ral stinulation, as well as its associ ated
unwant ed sid T Eei EM when such therapy is not needed.

[002] The present invention relates generaliy té medical therapy systems,

devices, and methods. More specifically, the invention relates fo systems,
devices, and methods for activation and/or modulation of various medical
therapies using an ingestibla eiectronic device.

BACKGROUND

[G63] Mulliple therapies exist for various héalth»réfé%ecf co.n.ciiti‘ons', événts, and
defects. Such therapies may be implemented as implanted devices, e.q., cardiac
rhythm management devices, neural stimulation / neuromodulation devices,
intrathecal drug delivery pumps, and funclional neuromoduiation prostheses such
as cochlear implants, retinal implants, and artificial joints, limbs and organs.
Once implanted, however, such devices may not provide the functionality to
facilitate controlled activation or medification.

[004] In one example, a neural stimulafion device may deliver pain-control
therapies to the spinal column, yet the neural stimulation device may not be
activated on demand. Stated differently, the neural stimulation device is always
activated after implantation. As a resulf, the patient may be subjected to neural
stimulation, as well as s associated unwantad side effects, at times when such
therapy is not needed.

[005] In another example, a neural modulation device such as a spinal cord
stimulator may provide therapeutic benefit for pain, yet the rate of stimulation may
not be adiustable to align stimuiation to the patient's lifestyie, e.g., a higher



[5] I'n another exanple, a neural nodulation device such as a spinal cord

stimul aihférnsmuﬂ?fg%érdﬁctﬁl@?ﬁ@r%@tdng ah@@@f intenk Ry d@ﬁigﬂow)é%ﬁvnfy%rtb@é epdf
stinmul ation not ust ab et0a|1gn stinmulation to he atlent S

| i f est y& gesidt, gihe @atmbm@w neert dasieslich@e W%“@whaé@uwtgorﬁ@m c’sfeist @nd a

| ower 'Qm&!otny.n@éﬁshmo 'r@&éna&bwmgwtf@%mp@b%u;té\sorasdf@@ WirhinishB8 R&kbgnt may
need to restrict activities whi do not" conformto the stinulation

i nt enS|fte)?ﬂmisowh%b@?gﬁée‘é)mWWOW%@*W“V@@%I ts or suffer dininished therapy
resul tsp W@f”ﬂ?&%&-ﬁqt WBuROBs GREBFIE1H %haR6 dy¥idne SHevickS] aﬂ-é“?ﬁ&lf\&fseﬁor' t woul d
be desirable to have systems, devices, and methods for controlli

t her api @trofiipg thgsapips. Z‘PF@tW!F@WF@WsF@W@ agfl dorfesynaneingRalien ffﬁaftmeé\ﬁt

t r eat MeRknk EQ\QH&% lifRMoRE plab8d bAtHLONSIeRl aced on the patient. SUMMARY [7]
The present disclosure includes a systemfor providing instructions to a

t herapeutic device. The therapeutic device can be any type of device, such
as a cagdpagapyerapeutic device, a neural stinulation device, an

i ntrat hecal drug delivery punp, a gastrointestinal device; and a neural
stinmulation prosthesis. The systemincludes an ingestible unit and a

r espond@p7til Greddhe 4GS BhausN ta ifskhdas: P uhslcihd st er modul e
that provides an effector instruction tO the responder nodul e.

~ respondiéerapstiit deviase elinpeberanetisrisyies $€5 detpdly dyreeeitdsiice ntohipstd @ﬁfdfaﬁd

communi 3 euidBefbd o heiral BRMLMELA ABvES éﬁ“?ntFa'ﬂ‘?éc%PQ!;l? Gelf8M) G6mpOa al ter

the operation o her apeuti c devi ce. 7al Acco to an aspect of
t he pr egAstoiInteRliaal qiaywe ERéreenewab sV igien ar0§§?§§§m Tlog Syﬁf@m aplkges an

| nStruGhho0®|d Gn a‘hBeé «’al@sr?&usr HRMURS, ThBEnGYstbRML&IOTRidRENEN dBfhut sgesti bl e

uni t co rrsing: a housi and an effector nodule secured within the
housi ngeffastorpnodilelithe) rravides eoteffectaisinpliuslivnric thhdpenandensadyiesi e

di ssol vegy, nqmﬁ@?écewbg nen@ro séﬁL!ﬁ@'eﬁgctH Mbﬁluﬂfopaarﬂzeéérﬁﬁqﬂkét%get site

to release the effector ul e an fector e conpri ses support
Struct utne aﬁﬁ@ﬂoumsﬁgctto\ﬂdo @%&nerﬁneaﬁc favies foalier deperareitan efHbe dwiarméeei n t he
di ssimjas.graterials represent a voltage potential difference and provide
power for the ingestible unit upon contact with the fluid; a responder
nodul e iﬂﬁhbfhmﬂﬁcge@m an agpedh of fiee Pf@é?@tp'émﬂt'@“d@@recﬁ ﬁr@’r‘ld@‘ééeﬁyﬁeﬁgf%nd

pr Ocessergnd QQné’JJcﬁGr‘iso{o 4 Bw'%frédé%& QQvncﬁ’Qﬁé %y&eﬁw%nﬁﬂ(rﬂ(s%gt 8h dcj&%ﬁt%é‘%h on

alters an operation o erapeutic devic ermetically
seal ed mmﬁd@uwlx clyy arm@ﬁ@nt@r Rapgide rspa@&aaﬁ WitBisupe é@wag &IoHoweing he

di ssi m +ﬁéﬁ£@%&ﬁﬁétﬁlcﬁorﬁ UWheF AR Lhb N iB&IRNIPSRIRRCE: RAL WRELrtddRdidy SSi i | ar

materials to generate uni clue current signature that presents the effector

i nst r uciyiémf a/\ﬁe%@dn’tamé sierip gpiease dmelipdon gogrledrrskthe: pifenigrhmedier ol | ed

ionic e /SHsRE- a support structure including two dissimilar materials deposited thereon
wherein the dissimilar materials represent a voltage potential difference and provide
power for the ingestible unit upon contact with the fluid; a responder module in
communication with the therapeutic device for receiving and processing the effector
instruction, wherein.the effector instruction allers at least an operation of the therapeutic
device; and a hermetically sealed conductance control module electrically coupled to
each of the dissimilar materials for controlling the conductance between the dissimilar
materials to generate a unique current signature that presents the effector instruction,

wherein the current signature is produced through controlled ionic emission.



BRI EF DESCRI PTION OF THE FIGURES [8] FIG 1 illustrates an ingestible

acti vatgpiswE §CRIEPNON O THE MGuREg ngesti bl e therapy activator. [9] FIG
2 illustrates the tngestible therapy activator of FIG 1 in greater detail.

[10] FIG 3 illustrates an ingestible device of the therapy activator of
FIG 2 fopspr|et of ifelakl-an r{b&tiﬁé Getidatbt lustdmtat inQu@hd off Moettisll e of
the i ngestible device of FIG in greater detail. [12] FIG 5|IIustrates

an ef f d0EEPY ipAlYAQIct i on of t he ingestible therapy activator of FIG 2 in
gr eat erggﬁgf |G, 2 ilubBhtebhia m@eétlble%ﬁérraﬁg%§tw%tdr%$ PREASH Rl Riesf the
i ngesti her ap ﬁ/ activator of reater det ail .

[010] FIG. 3 illustrates an ingestible device of the therapy activator of FIG. 2 in greater

detail.

[011] FIG. 4 illustrates an effector module of the ingestible device of FIG. 3 in greater

detail.

[012] FIG. 5 illustrates an effector instruction of the ingestible therapy activator of FIG.

2 in greater detail.

[013] FIG. 6 illustrates a responder module of the ingestible therapy activator of FIG. 2

in greater detail.
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WO 2010/ 057049PCT/ US2009/ 064472 [14] FIG 7 illustrates a therapeutic
device of the ingestible activator environment of FIG 1. [15] FIG 8
illustrates ingestion and activation of a therapeutic device via an

i ngestible therapy activator. DETAILED DESCRI PTION [16] Cenerally, the

i nventi on W#@20p¥E¥KYe for controll ed activation and/ ofCHEGU'&E44En of an

i npl ant ed nedi cal device or related therapy. Mdre particularly, the

i nvention includes use of an ingestible device to effect activation and/or
modul ati on of devicestherapies related to inplantable nedical devices.

Typi cal ly, tH84hdiGert WokteD & hegaaiicodewse Heen st eleice.

I ngestion of chenmBaesFichlhe device results in activation and/or nodul ation

of the patient i Vi ce nd/or t ernat.ively, ingestion of
Che. 1 nooet i bREShEE el BBeo0 B0 seNRIEL b hEPa HEYsE ooy apy.
Thus, as a nogedtivertderopnafivaioal result of the invention, the patient and/or
other party may control at will various outcones associated wth various

i npl ant ed nedi cal devices and rel ated therapies based on the provision of
i ngesti ble devices and a heal thcare provider or other party may control a

supply, e.gq. pekYipesesemiprn of the ingestible devices. [17] Use of an
ingestible device to actirvate and/or nodul ate therapy may have broad

potential application for any inplanted device or therapy, to include
cardi ac rhyt tomrra:m@mntne me@m;ah B4y Mvhvidel @7 eoNEbin BEEIAD dhd/od | on

| ntrat hooal _ Bt A e Saikd dHReF oprilec BRHP, NEl Gl

‘neur onodul at ﬁr@nmpermsn Hesetes s.lse hofeem ngetibadeviceptoasies] acbeiioraknd/apl ant s, and

artificial ol fSnord Ry /Oh8ARRs related to implantable medical devices.
Typically, the patient controls ingestion of the ingestible device. Ingestion of the
ingestible device resulis in activation and/or modulation of the patient's medical
device and/or therapy.  Alternatively, ingesticn of the ingestible device may
inactivale or discontinue a device / therapy. Thus, as a novel and beneficial result
of the invention, the patieni and/or other party may control at will various
ouicomes associated with various implanted medical devices and related
therapies based on the provision of ingestible devices and a healthcare provider
or other party may control a supply, e.g., by prescription, of the ingestible
devices. :
[017] Use of an ingestible device to activate and/or modulate therapy may have
proad potential application for any implanted device or therapy, to include cardiac
rhythm management; neural stimulation and/or neuromodulation (sometimes
collectively referred to hereln as "neural stimulation”); intrathecal drug delivery
pumps and therapies; and functional neuromodulation prostheses such as
cochlear implants, retinal implants, and artificial joints, limbs and organs.
[018] Activation of therapy includes, for example, activation of a device to induce
and event or condition, For example, activation ¢of a gastric banding device
having neural stimulation electrodes may induce increased satiety and/or induce
an improvement in the rate of stomach motility.  Further, the ingestible device
may activate the band portion of the gastric banding device, e.g., constriciing the
band. If the ingestible device is taken prior 1o ingestion of a meal, the patient



[ 18] Activation of therapy includes, for exanple, activation of a device to
i nduce and event or condition. For exanple, activation of a gastric banding
devi ce having neural stimulation electrodes may i nduce increased satiety
and/ or induce an inprovenent in the rate of stomach notility. Further, the
i ngest i bl ewdeviomsrogry activate the band portion of themgasdwiashandi ng
device, e.g., constricting the band. If the ingestible device is taken
prior to ingestion of a neal, the patient my control appetite, satiety,
caloric intake, and ultimately influence wei ght managenent results, etc.

[ 19] Cert ai nmagpescts appytitbe satistye clede tiake -draldyitihhelyaipiiesicaneighay i ncl ude,
for exanple,maﬁgi Eﬂgéﬁ ?IC&| devices. The term "i npl ant abl e nedi cal

devi ce", as use reln ers to a device configured to be positioned at

| east parti al®i§i &ert&nmmmgmolé@direated|t@@sttodpémetra;a¢a andimayaneiyag fiy body, or a

conbi nat i on éﬁ%eeoﬁmpnarﬁtg@& nFé&R:aled%@m eirhé e TRbaRLER hearBdiGRE" devi ce may
i nclude a | ead havi ne? vari ous el ectrode configurations communi cably

associ at ed WPt WPEESRIGTH IMpien® e p FBYiFS FARIIUe GRSy p@ﬁ'ﬂ?%ﬁ legptparighy an
particul arl yaangy u;ddyuauafaat man@mym dlhe:gubtm} @ﬂh@brhﬁmﬁt&ﬂltméofdew ce may

i d | d
catel |1 teo. 10k BB, St drd taholRide Bty Bkad i FOENE Bt and pover
/ data wi re(sano_ﬁmrelmﬂqdepb@)ﬂgwgmrhe cominuniphldy segpoeated dwidh ecantrolie
satellltes.  MRLWOUS o6RLAUE Ahd Ao YarEdh % IR AR CRE UG |

conjunction Wt s i nvention may be osed I n the PCT
application W@d‘C@@W'%E@MP‘GB’%Meﬁﬁmofesﬁé‘éﬁ wih WftiplgoinssegmentepCT

éap.-p: ! Cati on @@ctroB@Ts’}atéwﬁé’@Qge%méé& ﬂ@%rddéh@gn%e%nﬂﬁ(&ﬁﬁt%%’@%d PCT
appl i cation i as

D cation Aver e WRs00%) Ot D B SR SRSt gigtes. hor

appl i cati on WeiouPCbriigisP4i06¢ 04 86dcts patiidh siap beassedn 200[ndlizd Wil | thzlanl ted

States appl i %@édtzﬁh‘ ?r?agt 3 s :E:%ée 9139@?&’03%8”?4 'ﬁ‘z@e?ﬂcé}s z@c%%)r? Q14230 Al

[21] Various con i ons vi c88 WAl ch I'n"conj unction
with this i nﬁ’@iﬁﬂ-isé’ﬁomwé pé@@'&@i ;2 A8 2@%@%&%&@%3@@?'%@ iRGiti on seri al

nos. PCT/ US2088 4% publshaiied W YRIRORBO09PEA3aaNck B Ho SAO06/ 016370
publ i shed as, WO 2006/ 116718. Each of the aforene B‘ﬁ’el cations is

her ei n i ncor HorHPEHERY! PEpisrehEs YR PP/ iwreel §’ TW"%E'B? A% Bned
confi gur at i onS2@05R046615 idublishbd aisi W RR00sER30MOT apglichivat n.aPCous ot her

corponent s aﬂgze‘}(%ms%[ Sﬁéii%% a%r\ﬁo%ﬁ%%g%; United States application serial
no. 11/939,524 published as US 2008-0114230 A1,
[021] Various configurations of devices which may be used in conjunction with
this inveniion may be described / disclosed in PCT application serial nos.
PCT/US2008/052845 published as WO/2008/085183 and PCT/US2006/016370
published as WQ/2006/116718. Each of the aforementioned applications is
herein incorporated by reference in iis entirety. The aforementioned
configurations are for iliusirative purposes only and that various other
compenents and configurations are possibie.
[022]1 FIG. 1 illusirates an ingestible therapy aclivator ervironment 100 including
an ingestible therapy activator 102. In various aspects, the ingestible therapy
activator environment may be a living being, such as a mammalian being,
including a human being. In various aspects, the ingestivle therapy activaior 102
may communicably interoperate with one or more therapeutic devices 108, e.g.,
in-hody devices such as implanted devices or othey devices. The communicable
interaction may result in activation andfor modulation of the therapeutic device,
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[22] FIG 1 illustrates an ingestible therapy activator environnent 100

i ncluding an ingestible therapy activator 102. In various aspects, the

i ngesti ble therapy activator environnent may be a living being, such as a
mammal i an being, including a human being. In various aspects, the

i ngesti bl ewtersgpipatct i vat or 102 may commmuni cabl y i nt BEEFEY28098644f% h one or
nore therapeutic devices 108, e.g., in-body devices such as inplanted
devi ces or other devices. The conmunicable interaction may result in
activation and/or nodul ation of the therapeutic device, 108, e.g

i medi at e aci & &d.dAMseiatenectiviion H &gt heraprilic cevige 808, G@Ia&%éﬁ‘&@qﬁvatl on of

he ther apeutf o dfihicid @Bvicd MR SiROAAAIATLIGhe iRk advest i ¢ devi ce
108, del ayed m)dul ation o ctivi associ t he therapeutic

Govi o 1ob. ol SBiateq AeSiudinal S 2t Eme e W s bbrapetisePaiene  c
out cone vi a ihogest.i an thik mbener,ng estisri| reayt bentapya tetdpeatcooutdd® via[ 23] FIG 2

illustrates the.in i bl or 102 of FIG 1 in greater
detail.In vaf n?%ﬁ'gn%ﬁ%‘ eg“b%%%%a&‘%ﬁ € therapy activator 102 includes an
i ngestible d&lﬂﬂ}:é’l@&) tllhamieagthamg@ﬁﬁb&:th@mpmdwa@r202 of FiG.clf heateaser

i nstruction ﬁ&&; andya ARk g&éy ﬁﬁ?@%ﬁpﬁﬁgl&h@ragﬁ mcm@a dnngestion of

the ingestible deV| ce 200 202 may send %
transmt, th&ogsiblecdeyicei2R8 Nayipg ﬁ"bﬁﬁef@ﬂ m"F‘H’@ %)?f%'é?%?"tqrr‘fﬁ‘"i’“ﬁ@f’lzg 204 may be

received, e.gng, Owltﬁ'iati)h% réﬁﬁaﬂ@&dﬂidum| €ip3R fhge@RH oTBe RS 88idevat i on

and/ or rmdul ic device 108 an associ at ed
and ot modu! 34 9k Sheda PEuAESH Ry Seh Cq L0 a0E RL Reddoramugesoct ate
‘may be i ngeseed sThmvéfteamemduytmrz{irmmyG:eeret:elnqm)r@@ pirotoe mespendand each of

the mult Pl ecloldesbedMAgALLRL Sl SR8 0P ARuMBor @aShagiad lyane or more

t herapeutic devices 'l ngest | V|ce I'nc any
devi ce, conpddernd/onaritiaape assavtpiesy W%ﬁﬁ%ﬁ}eéapeslﬁdd%@?ﬁbﬁ%tl bweherher eof ,

capabl e of 'H@ﬁ??e‘ ggest@azszeadéuaeélsnﬁ}obﬁa\wg:eamges&w Tshﬂfltaﬁ@d@@?'& af egchani cal |
el ectronic, and I'n, conmuni ca 5’1%‘? nterogera on wth the effector rmdule

202, descri bi&MAREH BIRHeRNd each YIS 89 eSiinogsRe i9RY RS 1951 devi ce 200
may i ncl ude, ;rﬁ:@ﬂmm:tsenebemn&ttﬂmmﬂddwmemomc a placebo structure. The

Perrer T o T o PR Ak e 20 @J@L@Ose\,g@a%mggﬁe § Rt C- T

further illu device nprise, be
i nt egrat ed i ahdipr sftwareannd mgersmatlbnsethMi capabimof lmtlam@e&wm i@irmedu cation

My CONprise,nd Oirurtﬁ anBhéhie aofCE?r%%Hélﬁeal a gRkdrdnic,| aAdbA. in CESmmuARBidTay be
prescri bed, over-the-counter tc.
interoperation with the effec‘ior module 202, described hereinafter.
[025] To iliustrate, the ingestible device 200 may include, comprise, be
integrated into, etc., a placebo structure. The placebo structure may comprise,
for example, a capsule, a pill, etc. To further illustrate, the ingestible device 200
may include, comprise, be integrated info, efc. an ingestible medication. The
ingestible medication may comprise, for example, a capsule, a pill, fiquid, eic.,
and may be prescribed, over-the-counter, efc.
[026] Various ingestible devices 200 may comprise, include, be integrated with,
eic., devices such as those described in the PCT/US2008/052845 published as
WO/2008/095183 and PCT/US2006/016370 published as W(O/2006/116718, the
entire disclosure of which is incorporated herein by reference. Additionally, all
references ciied herein are hereby incorporated by reference in their entirety.
[027] A pharma-informatics system described in PCT / US2006 / 016370, filed
April 28, 2006, which includes compositions, includes systems and methods that



[26] Various ingestible devices 200 may conprise, include, be integrated
Wi th, etc., devices such as those described in the PCT/US2008/ 052845
publ i shed as WO 2008/ 095183 and PCT/ US2006/ 016370 published as

WO 2006/ 116718, the entire disclosure of which is incorporated herein by
ref erence. whddiebsomal |y, all references cited herei n rPATEISHEY/ @72

i ncorporated by reference in their entirety. [27] A pharma-informatics
system described in PCT / US2006 / 016370, filed April 28, 2006, which

i ncl udes conpositions, includes systens and nethods that allow for the
det ecti on ofalipdordiee dritctiphpbine attudlahisical geliveryat phbarmacedicdieapntagent to a
body. [ 28] fgcd oni ¢ Em ssion Mdule or Ingestible Event Marker (IEM
syst em descri é’ in PCT_/ US2008 / 52845, filed February 1, 2008, and US
Patent Appl i 0881 8R 'gaiE| EisRpRARduE, P dngestitie  Bvenle Hadep: Meﬁysﬁ“ 2009 (both

of whi C|h ar eddsamﬁnarmterd Uw)@smsbma afear BIbeEIry lmebs&tea:ﬂnuem%md a i eh
ersonal si rec , i.nc ier, ic
ﬁay or nmay g DiBaéOB §§ﬁrﬁ“m%pj§}aﬁ ffr%éié(egfﬂnipeé%gdﬁagge%ﬁj Fler The
identifier iaeotmmatem iheegh by rbierenge)aiotiidea e dEMpan e qrersctl mgndh a target
nter nal | PIVREQNA! Bl of G lent QY ani6fhiad AIASRE) Mombl 36 ob 1 of N

target site. onal receiver I's con ured to be associ at ed
with a physi @E#sii @aﬂ pme@mce ' agsepfable: P@@f—*f’dé”'@f*d%ﬁ’fi%rts 9'1*%3%?56991 bénd to

receive a Slmaa&a:b@%péﬁ%nt&rwnne MR intdneal IgRMiRs %@ébﬁa ao§), gnal  whi ch
is received g{;é t he personal ?%%&ar ecej ve EM al sq i ncl udes

two di ssim|$Hoh s BPpsiive ttreb& Rt fi% Jhaeée %rtnat REn ERFRST 1o m

‘el'ectrochem mtagtpedt ®idd ms&:amiwa!ee pagsididricat atiadees anohsichef anmdhet o form a

pover sour cey o fhe oL Sabifl Lato 1R ficl1ali2 ol b, ReReiled by, aqpapconduct i ng
y’raf that a |gP| es the si gnaq ¥

material or . rough 1ncreasin he current
path. More spbich IBrfleIeS‘?bYtﬂwetﬁOQsiiSiﬁnR'atMWer| als can be made of any two

material s ap@é@;prrh@tmfa% sﬁél%e@ﬁ% eetrmrtmat@nam&dbsmeod E ek or be

operating. For ‘exa en used w the 1 ngestible device the di ssim |l ar
mat eri al s naie @@Mafn"{}ﬂweﬁtwewbrqt%rrﬂelsm ﬂthﬁSft‘F%?aé’r‘ﬂdeél“Qé’ter%@H%m cal

potential s tpabrratgowdgesditd)| Bhe didsiml drusétd;rets ey &% 3aPdract byl ustes the

i nstance when the |EMis .in i.oni.c, sol.ution such as stonach
e e Boilfinh ey’ O PN A A, B SR WM e 2 e
nmetal s, and cuweckepdtii Moaspectaliy, iiee pisdimie redereals eetnsbeameda:hfmrtw@r om net aJs

and non- net atnﬁterr%J? pro%a?%ohh@%@rdﬁﬂteﬂf YRR !Eﬁ\ﬁ?&fﬁ@e W a salt

(such as Cud respect to e active electr terl al s, any

pai ring of s@t?ﬁtpémd\é@“ LseRe §‘e iggastige dgyic heddissimniagr |r6ﬁ9%%$rf5‘é¥1ﬁﬁs - with
suitably diff @d}tof%eeﬁarmmea‘rreehr @Qﬁ@&i@nﬁd@ péwﬁtat@mer)arambehm interfacial

resi stance are sui tab n nt r ol dul e t shown) is
el ectri cal | y*Ruprae f'z"éa'@ﬂ%wctﬁ‘?e ﬁ'@ 'ﬁ\%’cﬁ 3?7’ e ‘Eg’Pﬁé’t &7 %ﬁ YA, der to
receive powepnangiliec coeh ast storatcebdadckss, ael dhowvantir &G, Bhiesloondidttbiace and

‘hence the cupLeqc gl hakygen, o} Sl ABcrT el maligscON T o

g
nodul e alters con uct ance en issim S I'n a unique
manner . By al g@rchpgpntiipe @@tammﬂam@qm %o c edaTRde® diagaeiali(sugh agat eri al s,

the control pRAYLE ol S2C@RAPLE CuC! or Cul). With respect to the active electrode
materials, any pairing of substances — metals, salts, or intercalation compounds -
with suitably different electrochemical potentiais {voliage) and low interfacial
resistance are suitable. Additionally, a control module (not shown) is electrically
coupled to each of the two dissimilar materials in order to receive power and
become activated as well control the conduciance and hence the current path
between the iwo dissimilar material. The conirol module alters conductance
between the dissimiiar materials in a unigue manner. By altering the
conductance path between the dissimilar materials, the control module is capable
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of controIIrng t he magni tude of the current through the conducti ng
fluid/liquid that surrounds the IEMor ingestible device 200. This produces '
a unique current signature that carries or encodes the effector instruction
and can be detected and neasured by a receiver, such-as the responder

modul e 206 WOMIEK™8ln be positioned internal or exter AEFUI8%%Eoody. [ 30]
A controlled activation ingestible identifier described in PCT / US07 /
82563, filed Cctober 17, 2007, includes ingestible conmpositions such as

phar mai nformatics enabl ed conpositions. The controlled activation

i ngesti bl e i BeFIPIlngtEe FWSF‘M@ Oé‘*‘@c?h‘fffé'éiltt"@h‘ﬂ%@‘?rcf?ﬁ‘i“tcBW @%t'ﬁé'rﬁth?that

provides for s@f‘ddnﬂ@theotl&mﬁr ingestiodeddvidel 200. | This @BEIBSE al Whidusecupeasence of a
predet erm ned s

t et f t
Pl Fust rates. aarigit Eodhe 8 AtH oS i pi G bl Rh BT b Wiediong’ ric 2 i
greater detanleasived &y pardceved. sutly astthe resn:geden fpbaul @jeZ{bB,cwhiﬁﬁ)@:an'éqe be
associ at ed V\AD% o‘h@&l gér'ﬁa%?&teghg%t?‘rg%d? ., placebo, nedication, capsules,

etc., as hereé ore | scusse I'n varrous aspects, nulti Ie in estrble
devi ces 200 R3] Hecerdioled astvation pgegibly ﬁ’@nféler/éhmbed 3FCTe/ §SC7tMmo

i ngestible d@ﬂt@eﬁe@@@tor}@m7bgoo7nﬁtcrwaeédmgé\snare%onebea&eeaeﬂespﬁahhee or nore
i ngestible devi ces 200

af f
In addition t¥PTRECSSERIEE SPmWE%confrgEdiu?@géﬁ‘ ?919@%“@% F@E‘%ﬁ%y congr |Cs e,

be whol Iy or iea#t ra&bhzybriemegatadneabmrttlmat prtiegs & ativati@t of the idamtiiaus ot her
conponent s 302 de. nodul es
for detection o%sgé%g&ogtﬁ gﬁes\éﬁéé §$§ r%gsfﬁérmﬁfé@%&%ﬁsbag Zta#g%]’ﬁg% ? fector
‘modul e 202 conwgresises any devi ce, conponent, har dvvare and/ or software, and

conbi nati ons gsagfrﬁ@fs iGARAR 1fe %egtereeaérrc@@ooer %QI%érhrE&gact@&thr ams

gener ating, or communi cating t rector 1nstruction 4 of FIG 2. In

various aspeét ¥, ofegier eipl é\"'Of?hE@rwaé'&tg}e sgsiibes ?@?CWOCE‘%rQ%e an

i ntegrated Claéébé!aied(wrth@anoﬂ@ Gétﬁtﬂesf@w te.g. nﬂz@dsmhm@mcaighl c@@ut@hla@a
mniaturized el ec%ronrc o]

t he selhg abrlrtyto
recei ve, gendr AFECE S*P%USS% clm ‘}aé'ﬂ‘ds %tgpﬁ% ﬁ%e rnge%gﬁe V’gesg $
transm tter, betassgciatduewitf 4 soglovehicis BOOCL.g. otw@ﬁgtestrbt{e stﬁr]'rcdél 20 rzlayr d ust rates

the ef fector gt%%&@%‘?{: éésggth%e&tm&tﬁtgeerﬁreC&v%s Et]ﬁmy’»%aﬁ.%@ater

detail . Thee rrse a mecr
sout €e 402, &n@aaviesresntiiines Qﬁb&m Thieat I?@ﬂd@h?%ef&@@f@@ﬁu@ezq%éﬂ%ded and

[ or be assocn@b&%ré’trévttewyl QD& HRAWHIN 8r p@ttﬂymtég@&tb&\@ﬁtﬁ inl§rar|ge devi ces,
nmenory, pr OCeSSI n i nstructions 3(% neces to recel Ve%ﬂ?g erate,
t

per f or m si gn&Ic-pRERUSLLTe! GBI 5 ExaMpiRs oLy arBs BPCT EOMPTES S0P 204,
[33] The pomercitsieunmreéaar naycttbe W@hys@mlsjrr;a! parzfriegus et jheesuljert. Wete batt ery,

Lo, one RBES! mlle BOMRLAAULCENI0RBY B0 Rl NEORRLE sopger sour ce.

whi ch nay be ac Py upon co act targ physi ol'ogi cal site.
Thus, the poweﬁwwe,ua@bcmnajene ttaaceqf,vaapeaie efherediyg, pooRssting 1¢rani cr ochi p

+400. Stated dighh&b&il laka/of B@mngme&nngqﬁé%feé@? infSBYctieX Boai & eledt r geheni cal
reaction in an ionic solution such as gastric fluid, blood, or other bodily

fluids and sHREOUSI 8EGES. O] SBMAIR pERdPRRFIGNMPRIde A% MAYr SATRSIRE 01 t he

i ngestible dwé@eteaeﬁcunt(h’@ in&fr@ﬁburphy@b@irmgm&ﬁi chip, irfniQlrideg@akir@iic My vary,
wher e represent tive gsr ol o c.g sites of int erest t| ncl ude, but
are not i m Ctrty 85 BREe pBOR eg Ry b e SerHE TP R B as t he
nout h, esophagmeanssibdoreaid, e.gnwikla transwitei, oE,, thacipetor mslestiomgg4.etc. I n
certain aSpeﬁéﬁr ﬁt&%hﬂ&&&ésf th&reﬁé&orqﬂét{utegéﬁz%ﬁgrfe(tn%%na&ngﬁt SHid ” CO”t act

with fluid a , €ss 0
particul ar céﬂrﬂ@@ietfrdérﬁ'fofﬁteh@fetﬂw @&du@r 2@ mpy Cé@ﬁ@%ﬁrﬁ@@?@“? e 3 dent ifier

i's configuregolver &RircCidoy ahed twsmmbermngarté n&;ocheltd@%@,gb@%tua@a of the

conposi tion wit et si ol ogi cal si ect s, the
TIPS
target site imemeachemsshd éstractiopecitd.] ecbepsary oul ranbive] generate, perform

signai processing, and/or store the effector instruction 204.
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[35] The m crochip 400, in turn, forwards a signal incorporating the
effector instruction 204 - via the transmtter 404 to a destination, e.g.,
directly to the -- therapeutic device 108, to the therapeutic device 108
via the responder nodule 206, etc. [36] In various aspects, various nodes
of communi &as teamesr@lannel s of conmmuni cation, and conbppatéenacisher eof may
be used. In one exanple, the effector instruction 204 may be communi cat ed
via a radio-frequency (RF) signal. In another exanple, the effector
instruction 204 may be communi cated via conduction, e.g., using in-body

el ectrical sigshl Eheamwar sRMBAT2CBA) mvarehélycb@mgdmdsetg | wetdbaatdyesicexanpl e,

the effector jpst £ Et tgglpﬁgé}r s@ﬁ% %2 nqugoﬁ%le\{% ﬁcwe?%gt'ﬂ%é Mknt 0 @

recei ver affixe erna |ent e T éspornider nodul e,
which in tur maydr@mmmaﬁames cq:ﬂ’s@cteaﬁh @d@rgeteﬁi nbstarqmqabwet Brusnbe gpweror e

therapeutic dgyheemn108s Stibated,! R éﬁ?t Séwénhﬁr ﬁa@%ﬁc‘r&h@ﬁ‘éb&es Sy vari ous
modes of communi cati on. Thus, as can seen, various conbi nati ons of

i ntra-body aRHeERfY deRmuer %%@%“@h@‘%ﬁ*%@cmm@ﬁ‘%‘dﬁﬁmﬂ“@at| on may
be used. [3Ebluﬂdmsuei&é@gésmcﬂum:ﬁbrbmtotoﬂnermsny:mmyana%sm@wsuéeans capabl e of

i th ' h f d ed, e. ' t
ot vaton aAtEBDURGAN & i BRevTelrtyhg I Hervaciere AotobBrEefon of a'
t herapeuti c gbydidegiGhsifeor I¢datorapyy sagochat exprevetiatiteniergehpinaplogicelc devi ce.
[38] FIG 5 'lgl[éjéft é‘@ e%?mé‘fﬂd:.ﬁfbﬁ?gr‘eoﬁat'nﬁxﬁ% 4 HCL 888K if M6 angﬁ&r?thét%te therapy

activator of reater n various asp e effecto
i nstructi on 294l &S %végn%wy esaRhagus oSleBaas SEE ames@ve JODP Ueipsine,

finstruction(sgic, WQerta@w 841803 m‘é%’em]ﬁ@t.@c&%m@ttsbE%ﬁJa&rd, upﬁ)RYCoﬁfacta” of the
~f-or egoi ng naéwlﬁ i usI nbodi ed and vari ous

nodes and ch %ettoql*t?rr &Cdi %@U%@e%“g {egé']dn]% G? t@ |F’F‘T“Ei frates the
responder mduhﬁos&% of Wim tegercsiioprin s@se aspecdeihi ientito ipmnegired fearedvar e,

and/ or sof t W%Forl ng& el th?atn' %-h%w geéo%?afct O?Wea%rﬁpo%tlo{\ SRl %{ftg’%?

processi ng, Y genera
i nstruction bysiological aite. dusomae p@@%@ theed&r@%qmmd&mwwm @ anigatethy! be

directly ass%%@Eteé?(e%ﬁéﬂenﬁthreh&bét%@ﬁs' eadRY! 'aﬁé‘r a]'%)%cm@d gbriod b{‘tmﬁ@c hani cal

comuni cation wWith the t era eutic device ﬂgq{GS of such a responder

modul e 204 i M%d@ea*ﬁ'cf%@r‘t?@t Mot derefapts %ﬁ@ﬁ@r*“ g he Slfater physical ly
configured asnsarumfrpmemﬁ 0é 1aneaiith acs de\d G&stin@iodA iyl Odifddihesd ieal— devi ce,

a | ead devi C?herapeu e\}"lcreol%% % %e(fh rapeetugc device 108 via the responder module
208, elc.
[036] In various aspects, various modes of communication, channels of
communication, and combinations therecf may be used. In one example, the
effector instruction 204 may be communicated via a radio-frequency {RF) signal.
in another example, the effector instruction 204 may be communicated via
conduction, e.g., using in-body electrical signals as a communication vehicle. in
still another example, the efiector instruction 204 may be communicaied via
conduction to a receiver affixed exiernally fo the patient, e.g., the responder
module, which in turn, communicates the effector insiruction to one or more
therapeutic devices 108, e.g., implanted therapeutic devices via various modes of
communication. Thus, as can be seen, various combinaiions of intra-body and
exira-body channels and various modes of communication may be used.
[037} The effector instruction 204 comprises any means capable of carrying the
functionality as heretofore desctibed, e.g., instigating an activation and/or



[40] In various aspects, the responder nodule 206 may be indirectly
associated with the therapeutic device 108, e.g., may be in electrical.
comuni cation with the therapeutic device 108 but not in mechanical !
comuni cation therewi th. Exanples of such a responder nodul e 204 include an

i nstructi oWor®oeiSpES and/ or processing unit physical | yPEOBIPGEFE® with / as
a receiver, e.g., a wearable receiver such as a patch receiver, discussed
in PCT / US2008 / 52845, supra. [41] FIG 6 illustrates a responder nodul e
of the ingestible therapy activator of FIG 2 in greater detail. In various
aspects, themodglpinndesulinsdin ectlivgion nefpodwialoni efed dharareeiic, deVigoend®d recei ve
the effector yons Usdcdapil wilhdne RelbsiiR@eliBe 400 to process and/or store,

etc., the ef%ector instruction 20 0 transmtter 404 to

: 4, and, optionally, [
forward the EPRPESAGYS IIHEHASFAN Biee ﬁ\V(EF’HEt’O“[OZﬁ]e ‘W@%PEE& R AEHIC" £ or
exanpl e, mayobeiclesliic aiethr det#l. , I emiug easpatty, thbeefiebive tisouctions24uct i on or
may be universal. i.e.. npy receive si . tCopms . L] Ltion to the
effector insFPURSEEATY PIF QHe XIIE 3] %ﬂ g@&n@l lggfi}scg?n(%es@gi i ?ﬁg’ggh reception
of multiple tgpddspétc.cofrmuimrcatyicrd ofrthg fpregoindendyde aongshetabediafe  devi ce

functi onallt Yng il bo BofAUALAES RAE VALUICHDER W ERalBECHY aRdo@AFT NY ST gnal

and the effector iI'nstruction. [43] erring nowto FIG 4, the mcrochip
400, for exafisPéesedray perform vari ous processing activities with respect to

the effector {amtmg% 0dtratdPRe RSFEFRLEMOBRE RO SWRGUEREAEENgyaEvickp! e
effector instructions from onﬁ{ or gore i ncgest hbl e detw CeS. An?t hgr exanpl e
i ncl udes aggFRERIIeAY VRS rFHObSREYRIE o APE SMDITatipns erRAl CAMIS8S, with t he
efiff ect or i nstgagivingp procAssdigh etoriey,agsrieeatingC bodlers corduiydting théesfletibect or
instruction , t Jo Ll ek ule 206
may receive gn%’ggg%og% gg'dg'ﬁgarﬁge%gat?’%%??ﬁ *5*63&?%{@%%3@?%55@%&@%%ﬂg?ﬁf’ ac device.
For exanpl e, asspc@tddewithar thpragautia deviem 8% egh gwnehanicak eomapunigaioncwiii ac paci ng

from 70 beat $hP@Eraphitid vi%tﬂ@@_ Eﬁﬁﬁﬁlieﬁﬁf suUEh Re8oontBiaRoduteo®f hegdr

instruction is received, the mcroc may analyze the data and, based on
the result ofNt HEUAYADyEraPt RHePY Protresiaq f Wit JYSIoRlY r SRFPERYL & st ow t he
rate to 65 beansomef ofandttdr@ac (&Videera gamboysiesinafl déviee, dalkead dehics, arat e nay be
f ound prefer%i)lﬁ c%o the 65 beats per minute, as initially contenplated.)In
this manner, SHEOLHERAF nmodul e 206 and the effector nmodul e 202 may

co- oper at'i vel[§40afheedricopt aspebist ey apbessder [MtjuleTI266t manshe tindirecd04, f or

exanpl e, may a%é&ﬂﬁ | Lyt th&Shlic | BsVideUGbOUS) BEA bedd Beledical ,
conbi nation thereof, to a destination device, e % , the-therapeutic device
108. The comeamEACREm 68 e &hearitPrermativ efievioeny! 08e Dol "PhariNoechy &S and
conbi nat i ons chhafueRbtionaBerBRiet OERdmpISH 6iC3iBE @tesponder madule 204 include

an instruction receipt and/or processing unit physically configured with / as a

receiver, e.g., & wearable receiver such as a paich receiver, discussed in PCT /

LS2008 / 52845, supra.

[0411 FIG. 6 illustrates a responder module of the ingestible therapy activator of

FIG. 2 in greater detall. In various aspects, the responder module 206 may

comprise a receiver 600 1o receive the effector instruction 204, a microchip 400 1o

process and/or store, ete., the effecior instruction 204, and, optionally, a

fransmitter 404 to forward the effector instruction onward.

[042] The receiver 600, for exampie, may be dedicated, i.e., receive only the

effector instruction or may be universal, i.e., may receive signals, daia, etc., in

addition to the effector instruction. in the case of the universal receiver, such

reception of muliiple types of communications may provide for comprehensive



[ 45] The therapeutic device 108 nmay be any devi ce capable of providing or
facilitating at | east one nedical therapy to a |living being. Particularly,
the therapeutic device 108 includes inplantable devices. [46] FIG 7
illustrates a therapeutic device of the ingestible activator environnment of
FIG 1. Theotbenspeutic device includes for exanpl e, mavdeascdeni ces, | ead
devi ces, electrode devices, mgraine devices, urinary devices,
gastrointestinal devices, etc. [47] The therapeutic devices may be
activated and/ or nodul ated in various ways, e.g., nmechanical actuation,

el ectrical adgdvicedbnaionaliyoei, azgrdesparingdedts weich receiveonpacn@sipha of

nmechani cal %ﬁzﬂﬂ% bﬁéb{orﬁr@ﬁuﬁfoﬁemor instruction received by a

gastro-intestinal "dévice such as a gastric banding device (GBD) causes the
GBD t o si gnal04gbmefesinderove i EMH- t4 yhe S9GRGHR 480, \iPt B30, 4faYi PRITOBBYI ce of the

GBD. The conigrglid ﬁzroc&lsrn@lébﬁ\ftbés vditﬂrés‘ééé’t,to %%ﬁé@bﬁﬁs@ﬁlﬁmc@hbre%rﬁplaeces5ary to
inflate the cla L# constnctngg B g l\jghlchresults
in greater sBf ngﬁ%ag %E%H‘%Bﬁ?%mf SSIrHEEet 1 6‘0‘&[‘3 ?rnEB BVESFSEREL ri ¢
nmotility, et cewceﬁs48>]notmr empﬁe(aﬁmhs adgregutied eetarfrovabthac towats) ox,, t he

ef f ect or. I ns Fu%'rc e'v%nﬁréﬁﬁwelhé/ Sﬁiec?s% |r%ﬂuﬁ@§CtAn8gl%r Q%Wp?eennﬁl l‘ﬁgdi@'l eur al

stinul ation eV|ce causes t to si con | 'er CUItry
associ at ed t therefeftohinsiistorcioased oh lother gétec G“pt%iwtraia,rihe Lﬁsmnc@é meddees t he

i nstructi ons ﬁnE??é%@Metaﬁd e{a@/&afﬂé?ré?ah Eoréa%!m BhdirButct b eivakk Jelibe

el ect r odes, us maski ng pal n, ?% ca;guac contractiqn, etc.
[49] FIG 8 F‘P"Iq}@t“P!&t CIN eﬁ@é%’ﬁr‘éﬁﬂo%m'% Vaieiohie SRrdiRc PREPAFRTY Pc devi ce
‘viaa an ingeshédd @of AeHAPYo B0t boed 0br midid. | IWBdéT ateeékfectdﬂgamtm ef an

|ngest|blethera‘ﬁ%tct|va or 200% ahu n8(g%reuiser|nl vatlon of
t he ingesti bl%E*erApy aet R/%‘FBIE"‘ DRECFFTUPY 6%‘6 Fl vated, the
i ngesti bl e t beyspy medify mtaﬁectmﬁsttucmm Sy tﬁwa@ftbéiétwatsmesmmml on 204 to

control | er Cp@%ﬁ&g@ 88%?@@9%@&@@% e fau&ﬁgreee%xeng%& Geyl & 804 Upon

recei pt and process ecto I nst tion 2 controller
circuitry 80@'n¢m§§r*W&%’W&$§teﬁW@t9§ént Int thist TSRt EREPPEIET ﬁ‘g’ﬁéé\ﬁ(}@e 804 t hat

result in a ng%fféﬁortrh@iufeaé{)@ ety cB%%bfé\ﬂv@f afﬁé&eodﬁﬂ@rﬂnemb@st he cardiac
paci ng device 80 ultimately

4.
oCt 2. " ool e apiimise: P00 AR ek Pg b i el BP <TERo] farplifiant -
cardi ac t her apy date] b0 cElabibationitingeald tbha destination devidey sigr, atd haspedtict he

o g0 mg: ChORS 3 LA Sl AEHER Bl B Aldrflle ARV S ARGkl © 1 01 2 D

managenent, €. ectrica Ton of heural regl ons asfoci ated with
m grai ne pai ﬁnd erambinasiond thedenf, %hﬁeﬁmda%@ecbr abatenent. If the ingestible

device is takpa %etth@raﬁmstde%e ThE Ry AW Bevide: Gapabid mmsafrag gh sturbance
that often prece es a I%n%gral ne headache, the patient FI%V %\tel y avoid

t he ni grai nef3dliRgas mé onR MedicAb 1RSTARY 1P & W BPIRG) ¢

therapeutic device 108 includes implantable devices,

[046] FIG. 7 ilustrates a therapeutic device of the ingestible activator
environment of FIG, 1. The therapeutic device includes for example, cardiac
devices, lead devices, elecirode devices, migraine devices, urinary devices,
gastreintestinal devices, etc.

[047] The therapeutic devices may be activated and/or modulated in various
ways, e.g., mechanical actuation, electrical activation, combinations thereof, etc.
In one example of mechanical actuation, the effector instruction received by &
gastro-intestinal device such as a gastric banding device (GBD) causes the GBD
{0 signal controlier circuitry associated with a clamping device of the GBD, The
controller circuitry, in tum, generates the controls necessary to inflate the

10



[51] Effectuation of a urinary therapeutic device having el ectrodes to
stinul ate a voidance activity, which may assist in regulation of
incontinence urges and issues. [52] Effectuation of an electrode device
associated with penile erection may result in successful treatnent of

various i nyoreeEssel ated disorders, including erectifdOPEMER on. [ 53]
Ef fectuati on of vari ous cardi ac devi ces to activate / nodul ate cardi ac

therapies may result in any one or nore of irrproved cardi ac therapy,
optim zed cardiac therapy, dimnished habituati m _nat ed . habi t uati on,

and avoi danc‘éa"&%?’“%ﬁ%‘i‘qeuﬁluﬁ gepsiricfingine EF‘P‘%@F‘&FE\WT“BW‘*@F“S&H g@f‘?rﬁ?&%\&l ated with
spinal cord r@ﬁudéd'a@nnyqamgémcvcﬁodl; mww%ﬁgaﬁn@dmﬁnmatc activities may result in

any one or

hor ey, i oA Rbere e R RR Aot S Blec dMay e loRRel: GO0 %,
habi t uat i on by B Blecedeadsidel dustl aard hema WUIatiﬁEDU@WCQ/ﬁ‘fSthI@Ua@ﬁp’@@t S
facilitate aﬁsb%’@&n%l ety J@rarﬁt‘d{nﬁ\{ QésoEQ%rtﬁ’ére\p% tﬂ% d%ﬂfrél%%lrdﬁfiry, e therapy.

[ 56] The foregoin rate a tew sinple exanples of benefi ci al
results assowrfaigéﬁpwﬂ@é‘ﬂ‘l%mﬁ'%‘ﬁ “‘W@S%{Mﬁ? P’@&‘E’Pg%t”%’ Sf“ﬁéia ’%?‘Fon as wel |

as the electrodes, thus masking pain, stimulating a cardiac contraction, etc.
[049] FIG. 8 llustrates ingestion and activation of a therapeutic device via an
ingestible therapy activator. As ifllustrated, ingestion of an ingestible therapy
activator 200 by a human 800 results in activation of the ingestible therapy
activater 200 by stomach fiuids. Once activated, the ingestible therapy activator
200 transmits the effector instruction 204 to controiler circuitry 808 associated
with a cardiac pacing device 804. Upon receipt and processing of the effector
instruction 204 by the controller circuitry 808, instructions are sent to the cardiac
pacing device 804 that result in a change in the rate of pacing of the heart via the
cardiac pacing device 804. In this manner, the patient can control, and uliimately
optimize, certain features, aspects, and paramefers of the patient’s cardiac
therapy. ) L e
[050] Continuing with further iilustrations of the foregoing, effectuation of a
neural stimulation device directed to migraine management, e.g., electrical
stimulation of neural regions associated with migraine pain, may result in pain
avoidance or abatement. If the ingestible device is taken at the onset of migraine
aura, i.e., a sensory disturbance that ofien precedes a migraine headache, the
patient may completely avoid the migraine headache and the severe pain
associaled therewith.
[05%] Effectuation of a urinary therapeutic device having electrodes 10 stimulate
a voidance activity, which may assist in regulation of incontinence urges and
issues.
[052] Effectuation of an elecirode device associated with penile erection may
resuit in successful treatment of various impotence-related disorders, including
erectile dysfunction.
[053] Effectuation of various cardiac devices 10 activate / modulate cardiac
therapies may result in any one or more of improved cardiac therapy, optimized

11



resultant beneficial results, are too nunmerous to exhaustively list herein.
[ 57] Various aspects include steps for ingesting an ingestible device
havi ng an effector nodul e; sending an effector instruction via the effector
nodul e; and receiving and processing, via a responder nodul e associ at ed

wi th a thewapeuhimidevi ce, the effector instruction, mamsbddmgszn a
response by the therapeutic device. [056] Various aspects include an

i ngestible therapy activator conprising an ingestible device having an
effector nodul e and an effector instruction. [59] Various aspects include
a kit conprisirdige tarapngisihishécehdbhestiap)yeliatiatecbitadituaiod, audtdveidapewf i ¢ devi ce.
Furt her, kit ﬂ&¥ ﬁlso i nclude a responder nodul e associated with at | east
one of the i ngestible therapy activator and the therapeutic device. [60]
One or nore RSfleEtiectustion vk ag UbPR @Esdciplesnvitto apinalycdsd stimulaling #risr 9 of conput er

readabl e rred@ﬁ@&%@m%@%@%ﬂ&@h%ﬁ%@%fﬁ@ of HordvBBbEARBAANG the
various nethods, or various steps thereof ., The nput er readabl e nedia may

be, for exanPP@PY.i APtHEd privreontel MsrmYt é‘l’m'ﬂ'isg%j J}ab@ﬁt‘o%t £19pE§Y di sc, a

magnet i ¢ " hasgbiigaba, andavsigsnterof hayiiu&ry, ot her conput er readabl e nedi a
capabl e of ¢ ai, ni n @2 a.or the lLike stored, ele

magneti cal | yl%g[ﬂpf\? caag\q dt me')%f' éwh@?ie n%dé’ﬁgs ARRTHt Eﬁ“ﬁ&ﬁ‘? a g%in%r ogr anm ng
enbodyi ng st wpasufeost cortral Py thg-patient bhibe fetipect net hods may be transferred or
communi cat Ed{a%éﬁ %h&ﬁ&&@ﬁ@of lustfatdda fe@%mﬁt% i nfﬁ&)@@@?%ar?]en@%éwééﬁ!tsser ver, or

ot her interface connec ggh or ot relay nmeans. [61]
It is to be #sadred dor invRationt hi e ARANSAIPET Of dhenisventions e el @Sda?tl cul ar

laspects descrifgel be%@ﬁblal?ésuﬁél%?btoﬁﬂb(mé’@ﬂé’io éxhadsﬁveﬂﬁs@hér@mbe under st ood t hat

t'he term nol erein is l,bln articul ar
et s om y I8, WA Teheed RIS T S RaRE it fietRE8one of i he
present i nvesitacn madule; Bendimgriat edfiectod %smcnbrh]euaameeftteubr cha@iuls angi 62] Where a

range of val rlég?v;t@apcf %‘c&%%ﬁ\gt k&ar@%@ﬂgﬁrﬁéc{ﬂ %5985‘{9 %ﬁatﬂ%rgﬁ%ﬁﬁpl ng value,

to the tenth™o ess he con Clearly
di ct at es ot hdsvigestee ebealondnstiuctios, repyiéng Efaﬁéﬁslpgmbwth%h?m@ﬁuttcﬁi&vicﬁf ange and any

ot her stat edjgg Vﬁﬁ&fsVﬁéye&g Méluééear'm '?née@l@é&e bR aERBGE compri@RC aAPassed
within the i nventl on. |'ower Iimts of these smaller ranges

may i ndepend@ﬂ?qt@eﬁ@"‘%'&?“ﬁ@ ﬁffHCEPWBOWWdé‘r” E?ffﬁﬁt@%@ﬁ&f%l‘”hr e al so
enconpassed sms]hwanddseaspmemdtm a kit bprepisingoara gestipecinbiapalabivamx cl uded

limt in the s ot ated ra V]c\:@e[:em;tp 2tal eqsran i npe!sucgegr one or bot h of
the limts, %@ %%?cpgge f'heer BB R ofncﬁ'ﬁgsae ( udea ffnits are
al so incl udeabspmataﬂyzth m/lezmtpomof the mgesﬂble therapy activator and the therapeudic

device.

[0601 One or more aspects of the subject invention may be in the form of

computer readable media having programming stored thereon for implementing

the various methods, or various steps thereof. The compuier readabie media may

he, for example, in the form of a computer disk or CD, a fioppy disc, a magnetic

“hard card”, a server, or any other computer readable media capable of

containing data or the like, siored electronically, magnetically, optically or by

other means. Accordingly, stored programming embaodying steps for carrying-out

the subject methods may be transferred or communicaied to a processor, .g., by

using a computer network, server, or other interface connection, e.g., the

internet, or other relay means.

[061] It is to be undersiood that this invention is not limited o particular aspects

described, and, as such, may vary. i is also {o be understood that the

terminology used herein is for the purpose of describing parficular aspects only,
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[63] Certain ranges are presented herein with nunerical val ues being
preceded by the term "about." The term "about” is used herein to provide
literal support for the exact nunber that It precedes, as well as a nunber
that is near to or approxi mately the nunber that the term precedes. In

det er m ni nYOMENBEH a nunber is near to or approxi mat BEYURIEHe X i cal |y
recited nunber, the near or approximating unrecited nunber nmay be a nunber
which, in the context in which it is presented, provides the substantial

equi vaI ent of the specifically recited nunber. [64] Unless defined
ot herwi se, aPRnd igdghnieadad akg '@B‘I“@n‘%‘i"?@i"ﬁe BRPRO! H@éﬁe HEYIRRYE Bhe sane
meani Nng as CHAmERINNY tyeesslondsh dMmene of ordinary skill in the art to whi ch

h Al
éthv;%ﬁ{“{ﬁo%eﬁikﬁe?%agwsbﬂaa‘fﬁmpéwﬁ 7 nthodtEbE e NI i ce o
testing of thaugnesensnth olbatndof theepveeﬁe‘mmmewmmdomasitmtmﬂvdetam@t hods and
material s ar Sth?%edﬁétﬁfe%ﬁ)ﬁ% ur?p[epg']d Blvbr (PP tﬁﬁtrh Sarﬁi%y%l}e‘?@{a?edc' ted in

this speC|f| Ion’are herei I 'ncor porat ed by erence’in thelrr entirety
as if each i edinarduiic ysdus! in dbatistred rangét féﬁpc%@@?*@%éféi“f‘lt%lwwt'éﬁd

i ndi vi dual | y thodinpat eh ﬁd%veba.m;@car ﬁ@é@%ﬁﬂlié&’ﬁaﬁﬁés@Fr%@ﬁﬂd@gi@ddé%ﬁi@ gencor por at ed
herei n by reference to di sclose and describ t hods Qr material s

i n connect i ofciiehinRF SR SAPIASI ICAT G178 SHFRMRFSSR W'tﬁ*ﬁéh%i”f' qBn of any
publication kgojédto mﬁ;ssggélcsicéugwsameaw lingit intthe biated iahgegWiatecthasthieshoul d not

be construed _as an Mm.SS| ntitled to
antedate gucﬁar}gﬁmq”@% P@%&E}D wf‘%‘ ;t}‘? %n?gi%g%&dug]ﬁ% hePSr th %% tlhe dat es
‘of publicati emludgut mmtamelatﬁawcme@mﬂ%@mmmrom t he act ual pubI i cation dates
whi ch may ne?&g Cenair r&%@%@@%ge ek Wﬁumeﬁc@ﬁ\}aiders b'eﬁag'&%@@’ecf hat, as

used herei n e append al Ins, singular forns " n', and
"the" incl ud&y Bledean ﬁbé‘ﬁterTé‘ﬁtT%mUﬁ‘P@gs'St%%d Eﬁﬁﬁé&?‘%’ld@zﬁﬁ@ SHPWJ%S

ot herw se. |ifpd §><echE‘th|?lBér hat adprbm[@stﬁ@meli als"s ri@beb enadriafribadid or excl ude
any optional elene

hi d
ant ecedent béE‘?rgx‘F‘B“re‘yu@% W‘i’?ﬁéﬁ@ ériec?t alt eg‘?etr‘]jtg? %'ﬁéﬁ%ﬁ}'nglg “tw(é)éhselr%/ve asonI y"

and t he |i ke numbeoiameat tcoor mpdrbxirnhtelyr 2 epdciicalynrecfedchiamver ethermeat 6t or use of

2" negat 1 ve" i tBi A reb® FnfS M de RABRILRAL e LIRS sRlal| | 1 the

art upon read osure e |1 ndi vi aspects descri bed
and il | ust r afteld meaeeteﬁ eRyidgs doe éﬂ%ﬁt%'ﬁlﬁbéfﬁie‘fﬁ@iﬁdhﬂ éa%qirce%v #siech may be
readi |y sepamnghgd fromor conbined with the features of any of the other

several aspects w thout departing fromthe scope or spirit of the present
i nvention. ARP4H elé‘?'?%cf’eﬁ’ﬁ?cﬁ%‘e %’ lf& tﬁq}”fcﬁ‘eﬁmgg‘f‘c’?“ﬂcttgfg’sdfsagrhebef' events
recited or i rma%lywe@tahermﬁndgrasvmimhmlysuddegtmIdy)onpaﬁs;rdMaej skill i68fe Al t hough

the 1 or egol ng, | OYSL00 BRORSE e SSHIDER hin3BUE, RS Alorh i O

illustration Ses 0 n g, it is
readi |y apparcepquitaient h)db@eatfesmwd mareyn caidido hemseﬁlm tae pracw:el dr@ﬂmgbf t he

't eachi ngs of I‘He'spl'e rgr?ﬁdeﬁfbﬁ h@ﬁre%ﬁéﬁ@é MuSPANE SRR iMROblcRAt ipNS may Dbe
made thereto w thout departing fromthe spirit or scope of the appended

[065] All publications and patents cited in this specification are herein
incorporated by reference in their entirely as if each individual publication or
patent were specifically and individually indicated to be incorporated by reference
and are incorporated herein by reference to dieclose and describe the methods
and/or materials in connection with which the publications are cited. The citation
of any publication is for its disclosure prior 10 the filing date and should not be
construed as an admission that the present invention is not entitled 1o antedate
such publication by virtue of prior invention. Further, the dates of publication
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[69] Accordingly, the preceding nerely illustrates the principles of the
invention. It will be appreciated that those skilled in the art wll be
abl e to devise various arrangenents which, although not explicitly

descri bed or shown herein, enbody the principles of the invention and are
i ncl uded wisighiotvistoss spirit and scope. Furthernore, al#crssamiies2and

condi tional |anguage recited herein are principally intended to aid the
reader in understanding the principles of the invention and the concepts
contributed by the inventors to furthering the art and are to be construed
as bei'ng wi t houtied inay batiifenantiers e lcsipigeblidatant tates wich edy egarhplbes and
condi ti ons. W@é@ﬁﬁ&&icg&hmééalenents herein reciting principles, aspects,
and aspects 0O mvention as wel |l as specific exanples thereof, are

i ntended to E#bripagsteBdnat as ysgdtheral aathip heReperoRRICaET N PagH t her eof .

Addi tional | yigring bS “hitt aRdlefet Rafuas L&uhane@wrmk thegs ltiﬁlé? Icud@xtb@ééwcur rently
known equi val ents and equival ents dev& ed in th é g ? any

el enent s devECGFsPHaEe-phrs BT IS ‘FﬁlFI‘H'?SI ’6‘?{3’ bf &31:'3 It%g’é‘“&e structure.
The scope of abheptipn® eenient. Meenich,ohis stakeereef Bir@endes inedrve ad emekedento be

limted to t | S S t her, the
scope and sppgsi )f(o‘?q}% ?Oese&l glgcﬁf%/%ﬁtt?g%md@ %dsgfe% %ﬁg’ E% %enieﬁkr??gd cl ai ns.
VWhat is clai nmnhec?@ﬂ With e feﬂfaﬁyfsof@iﬁlm@iemﬂtﬁvpldﬁ&@fﬁﬁwm}@t Iffdiifﬁ!ilﬂﬁo a
therapeutic g G&.wil as»aé%r@ie ﬁséaosf'sw}gme% upeg%%hlnaltﬁas H@bibs&é’”p“ sing: a

housi ng; and an” effector dul e secured wt t he housing f provi di ng an

effector inseprdce 8, ‘”WH@P% FPPefe q?éi?féﬁeﬁga"ﬁl @%‘"a@é{shﬂ%nr‘%ﬁ‘ﬁ%@‘ﬁ with the
:surroundi ng tbipshepts afd d@ﬁjrémmt:fah@%e $deldBy $aparRdRame ot dstentﬁie:‘demor modul e

dth ffect d t I d
gln ssi mel gr " egtit""i‘tgr‘lé§%h@}¥oog W{) ﬁ?rﬁg?’%%ug%é? ‘é"ﬁ*ﬁoukl % %(rqﬁglsnc S:SQ ter| al's
represent a vwokpidgige tpopesent atvediidnt élnem@:aetanwtrmdmand:e m@ou‘tmil’tehe
| ngestibl e ugif, %t@rﬁgpétah@&&Mﬁ,hotﬁ%%réarwh@h Ao§iea B%%; modul e in

conmuni cati on WI er apeut’i ¢ devi ce and ga ocessing the
ef f ect or |nsi@ﬁ%tﬁﬁbﬁugmﬁérf@’lemiﬂmé‘\’éﬁﬂf@écﬁaérbeﬁﬁﬁeﬁﬁ@ﬁ‘ﬂ‘dfh5&’1"‘?&9 IRy | east an

operation of whhe t;:ra@mﬂﬁtgnu%@awec%r p@ﬂﬂs@s baeem |o$@hhéfst§ﬁd%h§dt gonduct ance
control m)dule leculcalh‘iﬁ@g%@@ﬁ ‘??}eﬁﬁ | 1%5'%1 ar terlalsfor
control Iing fHEN:BRRGIRT oESel Ly $HEN @T%‘P%r" 18qn08 of B5generate a
uni que curr emvestiogNbdtWweeait hdtnguseseinhadifidagonsf hac bomadasheraiotwithaul wher ei n

t he current ?jie;g%}f?ﬁgq%?n 8 SEF‘P‘?E’S%% 51’%903‘13{%?9%;& rgél ed ionic em ssion. 2.

The system o e unit further conprises an
oral nmnedi cat i[@h%] Accordingly, the preceding mere!y lustraies the principles of the invention.

It will be appreciaied that those skilled in the art will be able to devise various
arrangements which, although not explicitly described or shown herein, embody
the principles ¢f the invention and are included within its spirit and scope.
Furthermore, all examples and conditional language recited herein are principally
intended to aid the reader in understanding the principles of the invention and the
concepts contributed by the inventors to furthering the art and are to be
construed as being without limitation to such specifically recited examples and
conditions. Moreover, ali statements herein reciting principles, aspects, and
aspects of the invention as well as specific examples thereof, are intended {0
encompass both structural and functional equivalents thereof. Additionally, it is
intended that such equivalents include both currently known equivalenis and
equivalents developed in the future, i.e., any elements developed that perform
the same function, regardiess of structure. The scope of the present invention,
therefore, is not intended to be limited fo the exemplary aspects shown and
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3. The systemof claim1l1l, wherein the ingestible unit further conprises a
second effector nodul e secured within the housing to provide a second

ef fector instruction. 4. The systemof claim1l, wherein the effector
instruction further conprises data. 5. The systemof claim1l, wherein
t he responWé20HWETMe further conprises a transmtter FPEVPPAMERI42 at | east
one of data and signals. 6. The systemof claim1, further conprising
t he therapeutic device. 7. The system of claim6, wherein the

t herapeutic device is a cardiac device. 8, The systemof claim7, wherein
the cardiac BesFrieest harein. Reiwer.dak peape a0y spirt ooresend invealiog is sinoedie m 6,
wherei n the phgeappsidet cligvw.ce is a selected froma group consisting
essentially of an el ectrode device, a mgraine device, a urinary device,
and a gastrointestinal device. o
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10. The systemof claim1, wherein the responder nodul e conprises at |east
one of a hardware conponent and a software conponent.

What is claimed is:

1. A system for providing instructions 1o a therapeutic device, the system comprising:

an ingestible unit comprising: a housing; and an effector module secured within the
housing for providing an effector instruction, wherein the housing dissolves upon contact
with the surrounding fiuid of a desired target site to release the effector moduie and the
effector module comptises a support structure including two dissimilar materials
deposited thereon wherein the dissimilar materials represent a voltage potential
difference and provide power for the ingestible unit upon contact with the fiuid; a
responder module in communication with the therapeutic device for receiving and
processing the effector instruction, wherein the effector instruction alters at least an
operation of the therapeutic device; and a hermetically sealed conductance control
module electrically coupled fo each of the dissimilar materials for controlling the
conductance between the dissimilar materials to generate a unique current signature
that presents the effector instruction, wherein the current signature is produced through

controlied ionic emission.

2. The system of claim 1, wherein the ingestible unit further comprises an oral
medication.

3. The system of claim 1, wherein the ingestible unit further comprises a second
effector module secured within the housing to provide a second effector instruction.

4. The system of claim 1, wherein the effector instruction further comprises data.

5. The system of claim 1, wherein the responder module further comprises a

fransmitier to fransmit at least one of data and signais.
6. The system of claim 1, further comprising the therapeutic device.
7. The system of ciaim 8, wherein the therapeutic device is a cardiac device.

8. The system of claim 7, wherein the cardiac device is a lead device.
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9. The system of claim 6, wherein the therapeutic device is a selected from a group
consisting essentially of an electrode device, a migraine device, a urinary device, and a

gastrointestinal device.

10. The system of claim 1, wherein the responder module comprises at least one of a

hardware component and a software component.
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