| NGESTI BLE THERAPY ACTI VATOR SYSTEM AND METHOD RELATED APPLI CATI ON AND
CROSS REFERENCE [1] This application clains the benefit of US Provisional
Appl i cat iwo 28avisad49onunber 61/ 114,442 filed on Novenber P8T/URA@8/0644nE entire
di scl osure of which is incorporated herein by reference. FIELD OF THE

| NVENTION [2] The present invention relates generally to nmedical therapy
systens, devices, and nethods. Mre specifically, the invention relates to
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Mul tiple therapies exist for various health-related conditions, events, and
defects. Such theracles e be |nplenented as i npl ant ed devices, e.g.,
cardi ac r hyhk 2 a CROS ' MRt i on / neuronodul ation
devi ces, |ntrathecal drug delivery punps and functional neuronodul ation
prostheses such as cochlear inplants, retinal inplants, and artificial
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pai n- contrahcmhemmﬂib@ehtbwmwmemneuﬂ colum, yet the neural stlnulatlon
device may not be activated on demand. Stated differently, the neural
stinmulation device is always activated after inplantation. As a result, the
pati ent mayFIEEDsOB[TEIE INVENTIONIr al stinmulation, as well as its associ ated
unwant ed side effects, at tinmes when such therapy is not needed. [5] In
anot her exanple, a neural nodul ati on device such as a spinal cord

stimul ator poeg] nmvipeaehhem\amuhi Kéldre@eg‘dnterafngrtdoanhémcaremetdw Epstemef

stinmul ati on, may not be usta le to a} n stimulation to the patient's
lifestyle, deviges, ang i B1° ore Speci |caﬁy the invention relates to systems,

dewces, and methods for activation and/or modulation of various medical

therapies using an ingestible electronic device.

BACKGROUND

[003] Multiple therapies exist for various health-related conditions, events, and
defects. Such therapies may be implemented as implanted devices, e.g., cardiac
rhythm management devices, neural stimulation / neuromodulation devices,
intrathecal drug delivery pumps, and functional neuromodulation 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 modification.

[004] In one example, a neural stimulation 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 result, the patient may be subjected to neural
stimulation, as well as its associated unwanted 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 adjustable to align stimulation to the patient’s lifestyle, e.g., a higher



intensity during high activity periods and a |lower intensity during | ow
activity periods. As a result, the patient nay need to restrict activities
whi ch do wotomasf@dm to the stinmulation intensity to re®erusS2ap64¥6t
therapy results or suffer dimnished therapy results when engaged in
non-conformng activities. [6] Therefore, it would be desirable to have
systens, devices, and nethods for controlling therapies, for optim zing
ther apy reslH{eTn§|¢y A0FIng crrgrerabﬁ\nfyl P&t ANty thﬁi%ﬂglt%ﬁhr%%*'qovheﬁﬁlﬂgl
limtations placed on the patiént. SUMVARY [7] resent disclosure
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device, a neural stinulation device, an intra eca elrvery punp, a
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i ncl udes an out put or éffector at pr es an effector instruction
to the resdond@ntroﬂnmiherapmefoprmm thenayl esulés @indder entingingaessisels t he
effector i instruction to the

t her apeuti ﬁ%{g@%ht@@hﬁ@ﬂﬁﬂ&ﬂ%@h@%ﬁ@ %Jg)ﬁoﬁhfe il 8rﬁther apeutic device. BRIEF
DESCRIPTION OF THE FIGURES [8] FIG 1 illustrates an ingestible activator

envi ronrrentsggw ng an ingestible therapy activator. [9] FIG 2
illustrate éestlbletherapy activator of FIG 1 in greater detail.
[10] FIG 3 illustrates an ingestible device of the therapy activator of
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therapeutic device. The therapeutic device can be any type of device, such as a
cardiac therapeutic device, a neural stimulation device, an intrathecal drug
delivery pump, a gastrointestinal device; and a neural stimulation prosthesis. The
system includes an ingestible unit and a responder module. The ingestible unit
includes an output or effector module that provides an effector instruction to the
responder module. The responder module receives and processes the effector
instruction and communicates the effector instruction to the therapeutic device to
alter the operation of the therapeutic device.

BRIEF DESCRIPTION OF THE FIGURES

[008] FIG. 1 illustrates an ingestible activator environment including an
ingestible therapy activator.

[009] FIG. 2 illustrates the ingestible therapy activator of FIG. 1 in greater detail.
[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.



[12] FIG 5 illustrates an effector instruction of the ingestible therapy

activator of FIG 2 in greater detail. [13] FIG 6 illustrates a responder
nodul e ofwohel0/osgesti bl e t herapy activator of FIG 2 i nPgrasteo/ocarail .

[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 ingestible therapy activator. DETAILED

DESCRI PTI O\{01h]1@IGGeT'enlﬁ§t|ré‘test Be tnéwﬁéunboraem% oF Ot\h'edei’n@é%flbléo%bf\%tbled
activation and/or nodul ati on of an inplanted nedical device or related

t her apy. MRWiIrgBMeNeefifFdG §. the invention includes use of an ingestible
device to tFIGC B MR dhfin HRGWeAVdiRA faﬂ?éf ic/ gdRt@r ARI 5

rel at ed toel:o gTyant abl Ie neag?bcgt@ devi ces. Typica %lg&?)atl ent controls

i ngestion dﬂgtfﬁ@lq hgeapyiastivatdevi ce. | ngesti on of the i ngestible device
results in activation and/or nodul ation of the patient's nedical device
and/ or therapy.Alternatively, ingestion of the ingestible device nmay

i nactivate or di scontinue a device / therapy. Thus, as a novel and

benefi ci al t b tion, the patient and/or other party may
control at ILE&EE%IERIMWS associated wth various inplanted nedical
devi ces and rel ated theraples based on the provision of |ngest|ble deV|ces

and a healt o) ot.her art cont rol

prescripti 0@981;)%%0 Ilynéhgttng?rgw@e Ped OVnﬁ?%/'; 8”‘3 aﬁcqo\%'ﬂégt?%c?%r devi ce
to acti vat emadulaiion ofoahuingdlented enetial ntayucétaaveelhrtedetderapyerlvloralpaamplarlgzat ion
for any inplanted device or the cl,ude car m napnagemnent ;
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to herein amodneusralof shévizdali terapied Nblagdchas aimgkinigbldercdray devites. and

t her api es; and fun%tl onal neuronpdul atiagn gr ost heses such as cochl ear
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ingestible device results in activation and/or modulation of the patient's medical

device and/or therapy. Alternatively, ingestion of the ingestible device may
inactivate or discontinue a device / therapy. Thus, as a novel and beneficial result
of the invention, the patient and/or other party may control at will various
outcomes 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
broad potential application for any implanted device or therapy, to include cardiac
rhythm management; neural stimulation and/or neuromodulation (sometimes
collectively referred to herein 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., constricting the
band. If the ingestible device is taken prior to 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 hawongiovsm4al stinmul ati on el ectrodes may i nduce POTfESa®edesat i ety
and/ or induce an inprovenent in the rate of stomach notility. Further, the
i ngesti ble device nmay activate the band portion of the gastric banding
device, e.g., constricting the band. If the ingestible device is taken

prior to i nrga§tddhﬂopfapgeﬂealsanétpe cBRtit SiRtake ”%thQIBFnraﬂily apRRInCE eweight i ety,
caloric intake, and i mately influence weight managenent results, etc.

[19] Certai "ﬁa&%ﬂ%‘&@@ reqispRiCdi rect ed to in-body therapies and nmay i ncl ude,
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i nclude a avli ng varil ous |gurat|ons Cco
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appl i cati onpgwsr /R4 WS s/ Mﬁl@ﬂ%&lr’@uhblrﬁ@ﬁ;ﬁie%‘égﬂ\@n%@ﬁ@é&%telﬁl@?

applicati on no. PCT/ US2005/ 0463815 published as 2006/ 069323;  PCT
appl i cation Varpuspeepfligaagers @ @@H'ﬁeﬁdﬂw@ﬁ&i’ Be W&ZO@PPG‘?‘Q@% Withihised

St at es applihgatiopn Hgy i b Mescrtkd939, &gé}oﬁdol lnsnﬂél mwsaaﬁ%n&ilﬂ’e’?»o Al .

[21] Various confiqurations of devices whic %%@\é used I n conjunction

with this i RGEMIZOR3PSYSBE PHRISOE RSO 8Pe4/P Py TPesplispin eatPel seri al
nos. PCT/ U%@Q@dé?@%@ EH@lshéaer 3@0“@68@/@%6&51|8§TaQSpIP§fféﬁJ$%oolﬁé@/1637o

publ i shed as WO 2006/ of the aforenentioned applications is

herein i ncoU%%Q(ﬁ/@‘tﬁaiﬂ pablisned ces (WO 290@/R6932 yPTheapplisaterMo. ofed
configurati @@%O(?ff/@ ded5 gbb%ﬁb& abd MR Y OBPR)%B?%ZT%?‘%pbrt%lﬂf)?faﬁb.c’%ﬂt her

conponents an ont lgurations are possib ustrates an
i ngesti bl e UH20Q59430d¢i pualistedeasy WO 208073904 i Umited dhtaigsappiicajiostsenhpe

t her apy actﬁ 9%915(&% pdbqu(e?{)ésoﬂé %%@?ﬂﬁﬁ%d R¢ ingestible therapy activator

envi ronnment Ta manmal i an bei ng, including a
human bei ng[021lh MDUQ@SHW&MYS oftdmnqeagm;cm blay tdesepin eatjunciborwittd2 may
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comuni cabl RCTMISR0a6105284 5rppyiblisked| 4s WO/2008/085 1 881aan dOI/Usadod/at 6370 of t he
therapeuti Cpu%(ﬁ\s/riwecoe’as WO/2006/116718. Each of the aforementioned applications is
herein incorporated by reference in its entirety. The aforementioned
configurations are for illustrative purposes only and that various other
components and configurations are possible.
[022] FIG. 1 illustrates an ingestible therapy activator environment 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 ingestible therapy activator 102
may communicably interoperate with one or more therapeutic devices 108, e.g.,
in-body devices such as implanted devices or other devices. The communicable

interaction may result in activation and/or modulation of the therapeutic device,
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108, e.g., imedi ate activation of the therapeutic device 108, del ayed
activation of the therapeutic device 108, immedi ate nodul ati on of the

t her apeutwo 2demisc@9108, del ayed nodul ati on of an acti vi PgTASS@oioedserl Wit h
the therapeutic device 108, etc. In this nmanner, a patient may control a
t herapeutic outcone via ingestion of the ingestible therapy activator 102.
[23] FIG 2 illustrates the ingestible therapy activator 102 of FIG 1 in

greater detfid dd), aht@He @eqlnaﬁdnsm ﬂna%éﬂageﬁﬂd @é\ﬁi‘cé hes adéra)%@itédﬂ@&tﬂfn 102
includes an ingestible device 200 having an effector modul’e 202, an
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e.g., transmt, the effector instruction 204. The effector instruction 204
may be rece1QBeoBtCe g higimannes eckyiendenayns@olrel 20Beranauliordpiaoaiss ¢ia

activation V\g% t%hgéétmb m{erag)g &gg&gﬁg@%c device 108 and/or a therapy

associ at ed eFapeuti c Vi ce urther, multiple ingestible
devi ces 200[0@8) AI@. Rrifustratas ieringesiinieoterapycactivatoc 168 of té@pdrialgreatexi mity,
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one or nore erapeutlc devices nges | e device
i ncl udes ariygehimblecéewccmﬁ@fbhawng ahaafidwkor enocufad 202, a'néﬂenaamrenstwmdon@ﬁﬂ;j nati ons
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ef f ect or rmmu eh@@ﬁeCMemdumdoﬁeney safd.ee.g., t[aZﬁ]mtTmhe keffastbr atseructidre

i ngesti bl e evi 20 i ncl ude se, be integrated into, C.,

bl 'Scabo st roth urthe Hectpt insBibiet PasiinG Foayecbiesr 18, Ui ihe rearpnge

capsul e, a fpbllile 20B6Cand mafyLUan@acwahuurstaha/toemddmmtubﬁ@eatthéxlape@k&:\/dm&% may
i ncl ude, co risg/ be int e)grat ed into, etc. an mge(it i.ble rredi ation. The
i ngesti bl e PREIOT Gh IREFPIE GRpGI Ve Wit the dheipreuty dowics,188. 5 %wmer li qui d,
etc., and nRMitBR RMigestdie RRSiceqVero thd, GRUM éétedei&lﬁwultatﬁé’&klyvéf'nQLtEfose
|ngest| bl e devices 200 may conprise, inclu be |ntekgrated with, etc.

devi ces sucRmReral I@H@@“ﬂbs?é}dl qf ihe H@'tp@rms@e@mmn grsleNiges 20 RRYas
VIO 2008/ 09543t Ak BFEI /ARG AAEATR biploksiogd as WOl 2006/ 116718, ¢ he

entire disclosure of is 1ncorporated herein by reference.
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i ncl udes syancenfsirtherd ¢apahiedsoft magchanical, electronic, and/or in communicable
interoperation with the effector module 202, described hereinafter.
[025] To illustrate, 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 into, etc. an ingestible medication. The
ingestible medication may comprise, for example, a capsule, a pill, liquid, etc.,
and may be prescribed, over-the-counter, etc.
[026] Various ingestible devices 200 may comprise, include, be integrated with,
etc., devices such as those described in the PCT/US2008/052845 published as
W0O/2008/095183 and PCT/US2006/016370 published as WO/2006/116718, the
entire disclosure of which is incorporated herein by reference. Additionally, all
references cited 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



allow for the detection of the actual physical delivery of a pharnmaceuti cal
agent to a body. [28] An lonic Em ssion Mdule or |Ingestible Event Marker
(IEM syswomtasecwbbed in PCT / US2008 / 52845, fil ed FebTusegoone442008, and
US Patent Application Serial Nunber 12/564,017, filed Septenber 21, 2009
(both of which are incorporated herein by reference) include an IEMand a
personal signal receiver. Aspects of the EMinclude an identifier, which
may or may ARk e tHY &SEdionidt e RS IHySBAICRIVYyas & %ﬂhh@b&l@élrdg%fnt gThe
identifier |s characterlzed by being activated upon contact with a target

i nternal ph¥8P® ogi cal site of a body, such as digestive tract internal

target st qoaBpoPaAenEhsldntlodiRoe VRbekbICaEhgung ol It apaee) at ed
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suitably di thedeMrp f@ﬂ%é@ﬁﬁ%ﬂ@'ﬁ"%@lpoﬁﬁﬂ“éﬁﬁ% %Ct@%'l“% ﬁﬁ@Pd%ﬁﬂd thenAnQfeer f aci al
resi stance @i baRkCsouielli hendiniiladmaRRAbOhaFRRUDatA8H LFhoNB) | S
electrically coupled to each of the two dissimlar materials in order to
recei ve poveaNdasitnth Eraierial o1t Pkt kgt nplEps thentigeal thruobo gRASHgc theand
hence the ¢ éUrFe%PEa rQ%Tp%Gﬁ@anghﬁneta@ FHnérS Wdrdls &8 66 'n?éde dgnyFRRY 1 ol
nmodul e al ters conduct ance h the ISSI ar materrals in a’unique
manner . By ama@rlab@mmr@mmmeam\empmelmt eviiek the W wiilsle apératingrater i al s,

t he control ani gLurrent
hrough ¢ ne R cbeh GARERAR 0 IndEMEReUIcBINL o6soFRR! el e L1
devi ce 200.anyhpair pf matmflas wuthudlftqemt(aleatr@nherslcghmtanﬁalss treet acaingestbler

ocei var | ATHVEEARR SR e BV ER' BRI SRER B °

i gt er _n?! orugemtarlmbtaig tocht las honlggh e{c&ﬁ;] as ebowm oglléld;t aa:tbiem\ti Buiiabgest i bl e
t

el uttes | QAR R4 OGS b Sl 08 TBarBATPT e Pl aBlas

conposi ti ongre cﬁbgemnomrméﬂa%ohr@crﬁonxmbtaqm d.ggephirbhaid Weot a frictdl Ssudhcdside a
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of the therapy activator of FIG 2 in greater detail Mre particularly, the

i ngestible \M'Hinsé'&a%dj'ﬂ%[?”b@'e&g%@r%é‘dP%ef‘Ha'\Q/a(NPMQse vl (Qwedniggigciae. g
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aspects, mul th e ingestible devices 200 may be associated with a single
vehicl e BOOCOU@Q&‘ to eagh phﬁ@stWQ)ldé?StH@Wd‘é%teQ@@ iReRfdgyelo; FREPIYEERPWES &Nsi ngl e
capsule; thg i 0 f

on/ manuf acture vmt a?ed QQ I,éﬁgﬁgﬂﬁ%@ E&?ﬁ%ﬁﬁg%ﬁho rﬂ:fe ll{%:(Ec:btrroerm duI e 202,
the ingesti bﬂtweelreah@éwmssimﬂm megerighe Wﬂalcpptr@rmpdule| %itelr? QOﬁd@@ameed Wit h,

i ntegral ar n n ot her
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har dwar e, and/or software, and conbi nati ons thereof, capable of receiving,
processi ng, storing, generating, and/orgconmunicating the effector
instruction 204 of FIG 2. In various aspects, for exanple, the effector
nodul e 202 may conprise an integrated circuit ( IC, mcrocircuit,

m crochip, silicon chip, mniaturized electronic circuit, etc., having the
processing capability to receive, generate, store, etc., and a neans to
forward, e.g., via a transmtter, etc., the effector instruction 204.



[32] FIG 4 illustrates the effector nodule 202 of the ingestible device of
FIG 3 in greater detail. The effector nodule 202 may conprise a m crochip
400, a poweromodree 402, and a transmtter 404. The nm cPCTRISPI4O4nny be

i ncluded and /or be associated with vari ous conponents, e.g., software,
storage devices, nenory, processing instructions, etc., necessary to

recei ve, generate, performsignal processing, and/or store the effector

i nstructi onofZQtrolling F7d m-EBﬁltLRféV\ﬁrthé QUrEM tARIgRENe E@nd@ltlh@mabmqgmhagur ed,
e.g., wet battery, etc. In one aspect, the power source 402 may be an

| ncompl ot ¢ PHIRENTE 0% dEM ahineRsHg dopoacti o BpEHCeD Rt HRIBUGICHeR!
targeted biuigigliedhartaridd 6 entddds i\ eRIMsIARIEP nd B BE bB1RE HRf ed,

t hereby powering t m crochi p 400. Stated differently, the power source 402
may expl oi tmeagted dUhérrlie@all\/elhe%@hl & the, respAngar anaslie 206n Whighh car Reastric

fluid, bl Oﬁﬂoyt%rneatir?&rnap&dé)!té(rngﬂ tH'tﬁiégéc\‘i}g sonme tissues. [34] Dependl ng on

t he confi guration the i ngestible I ce 200, the target physi ol ogical
site or | oc@80bm naptrd@dyactmaore inggstiblseiveatifieredeseriged iphyST ol I§0Zal sites

of interestgingl ngrﬁ g:c{fbﬁeralrfﬁ@} |J1élﬂaés |ﬂﬂéé)trbleac¢1r98@s‘iﬂo?1@ s'u@htaE%thrrH?-l

gastroi nt es§| nal such stonac
i nt esti ne, |hmrrget|¢snerwled1eomaostlonsn Tdnermmtmllextpetmaﬁonunlwstlkieridéritifiers IS

fi dt h.fl h
7. °st omlbofF atan ¥ ERERARD BRMRE bbbl b adabdT ol BRI THE " ar ger
site. In sdnerezp@ez & trneh@reséeoeldfl@rpredaetemmhécglsmemnusoaiba @edat vsiteedf by

|nterrogat|0{1 follow ng contact of the conposition with a target
physi ol ogi cAi® "GSlte. In some aspects, the identifier is configured to be

activated 403#] tRAGOStIWBIraRSs tm@ﬂfg%sﬂmbfmvb@rmtofahé enerapyr garaed AFIGr a
specified period of tine z I he m croch turn, forwards a
ef f

si gnal i ncof gBr StERIRY oRal, oPart'ﬁe'@rmcmeohn%abk?. devife 200, {83 (Ror 404

to a desti ngsbeiiecewih vafbliLoéhives Bobhe.d, h@é@mtméduémhcsaﬁs%s fefc.t he
t herapeutic device 108 via the responder nodul e 206, etc. |[3 I'n various

hSpeor s v BRIGIORAISURSRsh AW BSRCCS HAMHEI NG B HRViFPB 2P GHRY and
cobi nat | onge LEGIcRRLa WA DGndiE Snida R XAl GesidieaBlfachos riaysie uct i on

204 may be communicated via a radio-frequency nal . I'n anot her
exanpl e, t HEclEged it dpiNDIPstaPgLle; BieQ ouMeEs ingest WP%%?%”\?IV@%’&H@S’CU on,

€.g., usi ”god/r‘?laﬁﬁ‘ﬁ tu?écfg\}étgltngé'pnﬁe@@a'lﬁ a%%juti%ﬁterr’?gy@bfe%fdr%od’&é“z%bethe! nstill

anot her exanpl e, I nstruction ‘may be communi cated via
conducti on m@esilbfeewlcﬁemaafcbmwaedsawhﬂw ®ryparbalb/hetegeate@mth iotegral tohe
responder u i f t jon to
one or nor gé)[ hgfg'?%tﬁ%r %dgnvéot:ﬁggts Qérﬁ@[eg%f %ﬁqu@ i e%npded&t%by@eévi ces
via vari ousunamdesnmﬁulesofmnﬂa'texaiohmi.phvlalwizqglcmd; paeenmebjerssefetm,e subjéadbusThe

Co s et MR e SRl ot Eho R Br AR, WAL RIFE L o,
means capatﬂ&tmfre camd yompirtatiend tﬂnmebfombhblg @tsrebewmrgofpmcmsdiegpsidnieg,, e.g.,
e Ot A A AL e SheRAL TR R AR SR T
t her apeut i cvalievs Cespects, for example, the effector module 202 may comprise an
integrated circuit ( 1C), microcircuit, microchip, silicon chip, miniaturized electronic
circuit, etc., having the processing capability to receive, generate, store, eic., and
a means to forward, e.g., via a transmitter, etc., the effector instruction 204.
[032] FIG. 4 illustrates the effector module 202 of the ingestible device of FIG. 3
in greater detail. The effector module 202 may comprise a microchip 400, a
power source 402, and a transmitter 404. The microchip 400 may be included
and /or be associated with various components, e.g., sofiware, storage devices,
memory, processing instructions, etc., necessary to receive, generate, perform

signal processing, and/or store the effector instruction 204.

7



[38] FIG 5 illustrates an effector instruction of the ingestible therapy
activator of FIG 2 in greater detail. In various aspects, the effector

i nstruct WO 280/05¢@HPri ses any one or a conbinati on of sECTWES2@9/064472
instruction(s) 500, a signal 502, data 504, etc.Further, any or all of the
foregoing may be variously enbodi ed and may be communi cated via various
nodes and channels, as heretofore discussed. [39] FIG 6 illustrates the

responder npgy] erh%O&;wéwogrbecmmm?% @ﬂﬁu&?‘ébﬁﬁiur@@@@nmi batiéydevar e,
and/ or software and conbi nati ons thereof recei vi ng,

pr ocessi ng, INANGrasRECt. nRewRri SyrcetRe @ﬁY@(?rﬁfﬁJ'ﬁP@"ﬁPﬁeFﬂgpQ‘M@ LI tglich
i nstructi onngPpe abfivatad hﬁéﬁcﬂg@&%lﬁ 4 BRgéied EJHVQ@IBQ@BF’M@TRQ@ tﬁ'@ﬁo@ér

directly associated Wt rapeuti c device 10 ., I'n nmechani cal
conmmuni cat | YWIER 1492 196t 1St vaiedit meréb)(/l RAWErng. t@(dﬁﬁf@@'lfbfm@uchst@'lqdesponder

modul e 204 duﬁéﬂeH@g ! b\ﬂért éc#ﬁéé %6'2 gﬁge‘éx@ outaéié’étﬂfch%%??e%cﬁ&u Wad iy si cal Ty

configured as a evice, a gastro-intestinal device,
a lead dewmtloarsueh@sgasmg fldisly blo@d, et ather tpoztﬂjy fIUIdS\Badlsome t@@pe&ts t he

esponder g DARRIMROP T BIMERLIh BERRCHBLEENCENR RE AL ©

devi ce 108 cormun on-"w %h th apeut| C
devi ce 108 ghysiotogical lsltereclm:atlmmayomwwvhmmrmresematem tlakg&pbmableglcar such a

hyer cal |y S Bt Wi oL ol BRLHAbed - (oL LB RaoPEIRLY clch
aisl a |toat ;:h tramesucmr a% mesmﬁeobsopha%ﬁé /stdd&émﬂt g;lmiallislﬁ&a%ﬁne slag{e_amtets[tmél f F::|GG 6
| ustrates a oner e. Il ngesti e era ctivator o

2 - gr eat ool SHTAN SRSiTe-ole ISt s CaRBUIRL Bariar Nk PRon SBTAg,
conprise a wigeelueat GhY tta@et enel eay.! bﬁ)nﬁd‘heﬂmuar rédlﬁﬁl@§§tdfqne2@élftlc@ar

m crochi p 400 to process. and/ or store etc fector instruction 204,

and, opt i onZAMRPSIteNQTAbe FArgeleytesdn SPB‘ef%ﬁ%ﬁisdﬂlen'Qe'étffieé& RNMIGHGA 18RS on

onvard. [ 43ivHee bG8 atRA0 folloWing CRRTRICE of ITRY maﬁﬁioﬁawm a 'tar@eb
receive only the effector instruction or ?/@ be universal, i

receive si ng’fB/IS@OQdF&l' gite.eineSOMe SRS the ifangliee cenfigueed o bﬁ@?‘i“{?é‘éq gh. In
the case of,{figetiite VRh&RIn th@@&b&%lte i§ Wedbnb8 GRBE 4 SPefiedPBridaRirdinie/ Pes Of

communi cations may provide for conprehensive device functionality, e.g., a
cardi ac paciOggl déei gicromiir HOpedeW@sf%WB@@ @@'%%mor@fa’ﬂﬂg’@%ﬁﬁ%@br

I NStructi ONpgiryction 204 via the transmitter 404 to a destination, e.g., directly to the
therapeutic device 108, to the therapeutic device 108 via the responder module
206, etc.

[036] In various aspects, various modes of communication, channels of
communication, and combinations thereof 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 effector instruction 204 may be communicated via
conduction to a receiver affixed externally to the patient, e.g., the responder
module, which in turn, communicates the effector instruction to one or more
therapeutic devices 108, e.g., implanted therapeutic devices via various modes of
communication. Thus, as can be seen, various combinations of intra-body and
extra-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 described, e.g., instigating an activation and/or



[43] Referring nowto FIG 4, the mcrochip 400, for exanple, may perform
various processing activities with respect to the effector instruction. One
exanpl e iwol2ooes7@ggr egati ng nmul ti ple effector instructipomasstecomsane or
nore ingestible devices. Another exanple includes aggregating data from

ot her sources, e.g., other devices, with the effector instruction. Another
exanpl e i ncludes nodifying the effector instruction based on other data. To

i |l ustrat e, mb&@afies PEMAG MOEetVaLSOE rﬁBduIél‘RﬁﬁbV% %ﬁhp’ﬂuﬂé QleRbagngbat ed to
cardi ac paC| ng froma cardi ac device. For exanple, an effector instruction

to sl ow t helnPEAPY a5p0GIHEd YAINING ENGHARAUNG OBVEf 70 beats per ninute to 60 beats
per mnute.r Ogﬁf']:léhg iRfshrafdsOdin bf tBPfﬁtsfr iohSof"tRE FHgER blettH@ram/?r ?\ﬁhbrp may

anal yze the a and, based on t result of the analysis
ef fector i n¥ft Fl&ot20n greater gietaihe |ﬂaY3é|0!J§ Fpepatie @ﬁecwrmtwctlem\fwr

anal ysi s of . dfiis @?ta‘?\ dni! & o rﬁblggg/qrpgf sf]d?%‘?e ms%emgéfsdoo at%a%ogeat S per

mnute, as Initla Iy contenplate I'S manner esp nodul e 206
and t he ef faatadO4neidul eFRUErnayy eoalbpkihet fioragioingamiy de \@iousilemdesiedi es.

[44] The tr%ﬂ%%%& dc%muﬁl%te‘ax\?igpva?rouga%o@%?%%@' Ehz{r{ﬁglsegg eﬂe%r tofore

instruction combi nati on er eof FRat Pon
devi ce, e. (discusked.t herapeutic device 108. The comruni cati on nodes and

channel s types and conbinati.ons. thereof ., as heretofore
i scussed. OB o8 T RHEs aiF PRl c0TE Xty Mhich R ilsoe BBy BKEEY e o
provi di ng oafonﬁptmeht traardwgreataridaas$ofmme,rrankﬂ mfnkilr’rmma@yher@oa dapablegof

bei ng. Particul arly, eutic ice 1 i ncl udes i np] ant abl e

Bovi deor | [ BB e ordeRpnle SRR Enerlng altos Goviancar oL e PRSRE i b o
activator enytricHiBAEIT4. Ofn Falr@uslaspabtg thbeégmdter encdels 266 ing) bisleiretinr
exanpl e, cardi ac. devices evj ces el ectrode devi ces, (ﬁqr ai n

devi ces, ur?ﬁ?&?'ﬁ‘te@e‘%ﬂb%éhera%%%“PcﬂeMtC@ 10Bnao- d’éme@l@@”":@tc@mm‘f% 'O‘PH&“

therapeuti ciheanéragsutitBiev oY, 1 \FBaRMhISS 6 QUchEDEdbaR@S W@ RLA WcIWWRY S
e.g., nmechanical actuation, electrical activation, conbinations thereof,

etc. In oneAexBRPIGHIOBS reReiHaANEAr ROCEBINGNUNIE HRNYSICARE t eANIDHE: @St idon
recei ved byodingAwhf O I18RAdcBbyiSEVA (askYflesna dBIRE! Cicha e, davi ce

(GBD) causes the GBD to signal controller circuitry associated wth a
cl anpi ng de@)e@t@d@quvh‘@ eBD. The controller circuitry, in turn, generates

the cont rog@gﬂﬁhﬁs§ﬁdbst %sEQétlsattﬁet ﬁé@r”‘?ﬁ&ﬂn&'e 6636 ag[‘)ﬁ%l fRfrekdy cting

t he esopha ichresultS in greate satiety, uce ty to i ngest
f ood, i npr ocaasdcigtest rwith ntbei thargpeuwicc device 108, eg, may be in electrical

communication with the therapeutic device 108 but not in mechanical
communication therewith.  Examples of such a responder module 204 include
an instruction receipt and/or processing unit physically configured with / as a
receiver, e.g., a wearable receiver such as a patch receiver, discussed in PCT /
US2008 / 52845, supra.

[041] FIG. 6 illustrates a responder module of the ingestible therapy activator of
FIG. 2 in greater detail. In various aspects, the responder module 206 may
comprise a receiver 600 to receive the effector instruction 204, a microchip 400 to
process and/or store, etc., the effector instruction 204, and, optionally, a
transmitter 404 to forward the effector instruction onward.

[042] The receiver 600, for example, may be dedicated, i.e., receive only the
effector instruction or may be universal, i.e., may receive signals, data, etc., in
addition to the effector instruction. In the case of the universal receiver, such
reception of multiple types of communications may provide for comprehensive



[48] In one exanple of an electrical activation, the effector instruction
recei ved by an el ectrode device such as a neural stinulation device (NSD)
causes t hwONBD/MS48i gnal controller circuitry associ at e#Criuse@nios4372 The
controller circuitry, in turn, generates the instructions necessary to
provide electrical stinulation via the el ectrodes, thus masking pain,

stinulating a cardiac contraction, etc. [49] FIG 8 illustrates ingestion
and acti vatj&ubeofundtidrafiyaBQutd sadRy pié%lﬁg' devide WHIgR $éddNed 4 B%lﬁ%)élgﬁﬁF i vator.
As illustrated, ingestion of an ingestible therapy activator 0 by a human

800 resul t sAhha&ffeeter INSKUGHON: he i ngesti bl e therapy activator 200 by
stomach fl ;{Eﬁﬁ] HAEFIngGidw & g, Uhend RAGERBR! Hd hﬁ,r aR¥mAe! MRt REARD

transmts e effector instruction 204 to controller ci rcwtr 808
associ at ed V@rioHs @rms@na@cwamwlthj@sp@@t tg e ef(ﬂtﬁb@f "ﬁ%@’@llg‘ﬂ ene %ﬁ@@@s& ng of

the effect %clH&éé aygﬁe'g gg%n te‘f‘f@ct%P%sﬁRkL&{s ﬁbr'hc Y r#&éun%é&%fe“c“ ons

are sent to the ca ci ng device resu change 1 n the
rate of pacdevipesf Amhereaxamman¢lh@e9caggfea@tlrmadatamm\ntrw gouces| ©.a.hi s

renner . hCoRR baiese AinGR0 i Bber PG BShY SRR R et ur oo
wth f u,rt heihelelfﬂeumr restruotie baﬁseldmm bttmeegaiang'l'o dififteate Luthiei resparfdea musluteal
stinmul ati onzC(%ew ce di. rectéed to a enent el.ectrical

n

grain .g.
sti mul at i orP ot TREIPE VG BT SiPLe 48 r@?aé? Crﬂaﬁl"&.fhoé*q&a‘fa}{d'aﬁ&?%su|t in
pai n avoi dafmresxampid) ahetieotor idstruttion uoruj;mthdaﬂaee dfethe&ardiac padimnframn Ahe onset
of mgrain i.e. sensory di sturbancg, tha recedes a
i gr avne. et mer iRte T HENBOHY, S omIER o) fraoins ehEter REFRGMBndache
and the sevetgivpdi theadresohas m:éytm)&w the. dat{al:ahb Eﬁé@cﬁbuahéqes@f oatnerl nary
t herapeutic d vi ce havi ngﬁ?fl ectrodes to stinmulate a voidance activit

whi ch nmay a%’?\@ﬂswnr\o WJOF KTealr HSTURIShIG FlewdBe hrigde %laeatw@wmut[?sz]

Ef fect uati orel apdlyQs oF HoGka 0P @ ARG BURE prérblabReni the 68reekd par may
result in successful treatnent of various inpotence-related di sorders,

i ncl udi ng SNBWER. 138 WigHyIReRteBIplateq.E 3] INEhiScRABRT P BISPPRRPTOMETURr bac
devi ces 10 afd inkaholor FRAUICA A8) EbBBeldIPERRIES JFRIn] RMdied.n any. one or

nmore of inproved cardiac therapy,” optimzed cardiac therapy, dimni shed
habi t uat i orl044] i THenEansM iterbd Q44 401 exempiadmay diadamdehefefiggler tNFACEHIN(S) [ 54]

Effectuati Oéb4°fdat%f' oNIR RSHPIoAL R W ttS' 2SRRI i e Lﬂ%‘tﬂ@rﬂgéutﬁr to

various physical activities may resudlt in any one or RO roved
pai n- cont r ofevideet Gy The gomvurechtioni momamd)bham%may e of varighiedypes

habi tuat i on, el Hinald HAbE UahbAlooRldsA)abdance of habituation  [55] As

a skilled attigan W ‘1 (-?rB vari ous asp eaals gam litate at | east sone

neasur e of [©48] ritle mrametlcpaileveatm@f mlahebet BBy @pyice capable of providing or
facilitating at least one medical therapy to a living being. Particularly, the
therapeutic device 108 includes implantable devices.
[046] FIG. 7 illustrates a therapeutic device of the ingestible activator
environment of FIG. 1. The therapeutic device includes for example, cardiac
devices, lead devices, electrode devices, migraine devices, urinary devices,
gastrointestinal 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 a
gastro-intestinal device such as a gastric banding device (GBD) causes the GBD
to signal controller circuitry associated with a clamping device of the GBD. The
controller circuitry, in turn, generates the controls necessary to inflate the
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[56] The foregoing illustrate a few sinple exanples of the benefici al
results associated the invention. The applications of the invention, as well
as the resol2oewmis7@eneficial results, are too nunerous t@Cefisaussdmety |i st
herein. [57] Various aspects include steps for ingesting an ingestible
devi ce having an effector nodul e; sending an effector instruction via the
ef fector nodul e; and receiving and processing, via a responder nodul e

associ at ed @ah mg debr%@a%wcbﬁstﬂ@ﬁﬁ e ésBQh@SJsﬂﬁﬁl@rﬁ rdsité FHJQrTe'a%saf‘&?W ting
in a response by t he hera eutic eVI ce Vari ous aspects I nc ude an

i ngestible rleﬁlé@%’p@fb'%tt@ \Pﬁ?étrfoﬁ@r’rﬁ‘lpfoé’eﬁ@aéﬁ'clrﬁ@}é'ﬁ €H-e devi ce having an

ef fector MO@UEE |ARHe FRakfipfe grtéH eleBFibh Uil b, the8ffed X&* ihOHsctiBs REGived NCl ude
a kit conprising an |nges [ herapy acti vator erapeuti c device.
Furt her, kikysangeciiosle davideusichaas @s@@ﬂébﬁtlfﬁtﬂamréda§l§©dN§DédiavlﬁQﬂwm | east
one of the I t 60
tne or mor & a8 Sl B A el 6 G . otput o1
readabl e nedima deaciatep tbeomtwﬁwmn@qe@serd to W\&mef@oﬁflcalrﬁiﬂﬂmrﬂm\n@th@he

vari ous net r r adabl e nmedi a may
be, for exaér]rpﬁc'{?odeg thpgrﬁagﬂﬁ%%aﬁpgt@g?anﬁ Caﬁgﬁggmggﬁ ert?'l oppy disc, a
magnet i ¢ " hi@4d] FAGd8, illastadesy gestion amy aotJMionocmq:)meeapeLmactbdyioe viecina

capabl e of cont data.or the |ik stored el ectronica ,
rmonet | cal | OSSRl ey sBuore, s el “REEH AT GRS EERPE SRy armi ng
enbodyi ng sdatipstof @00ChyY ray ihamaau80a hesudts bineadtivatdrh @fl sherdpgdstibler drsdmyr r ed or

communi cated to a sor usi.n onput tmnrk rver
cther i nterdcaact shh v tanecn fids. cibertitad, FeTRos TRt ek i ' [ o)
It is to beomdenshieDthd bﬂéct@hln%truamnm@m ic&ntﬂﬂlbr Iciran'utrszcsoBOass@bTatewl ar
aspects described, an s also to ﬁ und&rstood t hat

the term noVidyg Gredac W@P'@Qn&i@ef -t HQOBJ?%BteaQﬁ PERcEs NG ich §paliedtetul ar

aspects onlikstruckiBl 203 Byotheiddh@BIR EirkGitrPBOBI Msiridtdns Hr&&enittaahs earfacdf the
present invention will be limted only by the appended clai ns.
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 ultimately
optimize, certain features, aspects, and parameters of the patient’s cardiac
therapy.

[050] Continuing with further illustrations 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
associated therewith.

[051] Effectuation of a urinary therapeutic device having electrodes to stimulate
a voidance activity, which may assist in regulation of incontinence urges and
issues.

[052] Effectuation of an electrode device associated with penile erection may
result in successful treatment of various impotence-related disorders, including
erectile dysfunction.

[053] Effectuation of various cardiac devices to activate / modulate cardiac
therapies may result in any one or more of improved cardiac therapy, optimized
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[62] Where a range of values is provided, it is understood that each
intervening value, to the tenth of the unit of the lower Iimt unless the
cont ext cweaniwosdi4et at es ot herwi se, between the upper amdTiusammo/obisntt of

t hat range and any other stated or intervening value in that stated range,
is enconpassed within the invention. The upper and lower linmts of these
smal | er ranges may i ndependently be included in the smaller ranges and are
al so enconp@ssgiae tdrhhy, rulmeshba\reattuarbn 8hthingfeld Kabitaaiors RAGIavbeiahty oeXxcl uded
limt in the stated range. Where the stated range includes one or both of
the i nits,h3iHgdan.excl uding either or both of those included limts are

al'so i ncl uqpgsf EifeBRichiBl HAPRSD b8HeidFed Ll spiRROERaA Ry RERS P BigddIer el 1

wi th numerical” val ues being preceded by t term erm "about "
is used her\éi“@US @h]ﬁl@a)ﬁ@tévmﬁ?& @uawre%tpp@mv ongror s e % HaprovMedrdain-qoniel | t

pr ecedes, H@ﬁ{ p e unber
that the ter m &f e?é&ﬁ‘l&m&ﬁr\% et ngﬁaedgu er h@ nlggrph{éged;r

appr oxi mat dna)ontaam@nmaaalkiapce efdiabidatimmber, the near or approxi mating
unrecited r h S
present ed, nfg?’gﬁ Ac? ?ﬁ%@&ﬂg@mﬁllgﬁétgqﬁ/?v ?p&?gt@& tgfgegﬁ"’”él%gﬁohér ecited
nunber . [Mpaﬂnéeﬁsorﬂeﬁ o) J:: (12} pﬂtreetmitﬁe thextabytechnl cal and scientific terns

used herei t same s co der tood b e of ordinary
Sk 1 g8 e e TTREaE%k v FIAPRophres & 1 BeRtid tedlioas. and
mat eri al s sagsotiatedothee fwenidrent The ammsetloiesofr tHae thvbetiar, nasc arll adss thebe used
in the practic testin f th resent invention resentative

11 ustr at | VESHEAT BaacTia Pehuts, a8 Tad By, to g¥epssly iSthaggn A |

publicati 0r[$)5?l]1d/amb§lat5|§e(§t$ ireflidensté by ﬁ)rﬁ’@%@tlfﬁg Qﬁﬁrﬁgé@tﬂﬂé@ebi@é@iaﬂmg an

i ncor por at ed reference in their entire | f each i ndi vi

publ i cat i or a5 e eratiBn e elfedpt JISHIT AT, o STPYor AR @nd o be

i ncor por at edcByingerRr SroesssHiYl vl & réspepteemdbie’ deoeibfedditt aftBérpestd O
di scl ose and descri be the nethods and/or materials in connection with which

t_he publ i c A9vifies ther @ffestar deplrugiien, ¢esWINDA adesamﬁemydheé%&raewticsdewe its

di scl osur e [sBpIyaiBub Nspbis! PEILER! &n ARGsABRUITARL ABR/AANESHHALNG SBrAN

adm ssion that” the present invention iS not entitled to antedate such

publ i cat i onn@sstiple deyicednavinig @t effepiemnpdire apd entedfector instrdeliadls of publ i cati on
provi ded r g ¥ y need
to be i ndggtgﬁgg \p‘%n&bgoa% %?t%regma%% ?Fwﬁ’l ggﬁgt ﬁn{b'ﬁgl{'bléigﬁs@rég)‘/"?c Yahartgfln and
in the appearged tberanpﬁul;lc thecei rigulher, Kilsrmay "adso inchuge, a gespondaemaduts ude
plural refe : t S
further notée%%%tela% %%ﬁﬁ@@%%@ﬁ%ﬁ%%%ﬁ%@ "%E('C Sﬁé’h}gﬁ‘\gtﬁg@éﬁ“

el enent . th| s statenent is intended to serve as antecedent basis

connoet. SL @B{iﬂ@ Cof S Bop e AR Bigel fkrton sp ¥ e IR LY Ver "

| i mtation.condudér Mdablblme@aampmgembgmmimgworeﬂ th&icbh foningemantingipon
reading this disclosure of the individual as crl ed and
st Pat ed RURERY RELSHp g rarale SEBs Mned Thio BRAGF L ROReRET B0
readily sepgd,dbreskdnse) iarthe earhi ofedl combbitet Brkfce B DIredosdy @isy, eofnaghencpt her
sever al aspﬁct hout departing fromthe scope or spirit of t]e esent
ﬁVfrcéﬁ‘; e

i nventi on t 6 SPRYRo® c&ANY N acPMBHIe uieaPRPIE hEegIay &RPAR!C ellent s

recited or ddnta@figddgrorothdelkeWkitsiBa | dedtRmicady, thaBasiEdaly, eopt.obﬁﬁ]or%;x hough
t he fore90|n%a|nvent|on has been described i n sone detail by way

i |1 ustrati on@hieaRanpreergiagly ptiPfses¥eoiGMeing GmBRpdying AR 16 QWHY”P'@;OUF t is

readi |y apppe@pbjebOmbineas nitly W faiddvebé ddminit8dd6 & drébesb&hb Pfpyt he
teachings of thi's invention 'that certain changes and nodifications ‘may be

made t her etéing t&q@@mw@an@w f BINEL her Sfiari Ntesiace cepnnestion, he-Jap ended
cl ai ms. Internet, or other relay means.

[061] It is to be understood that this invention is not limited to particular aspects
described, and, as such, may vary. It is also to be understood that the
terminology used herein is for the purpose of describing particular aspects only,
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[ 69] Accordingly, the preceding nerely illustrates the principles of the
I nvention. It wll be appreciated that those skilled in the art will be
abl e to dwoi2sw/0saMPOUS arrangenents which, although not PexfiSe@0iobis72
descri bed or shown herein, enbody the principles of the invention and are
included within its spirit and scope. Furthernore, all exanples and

condi tional |anguage recited herein are principally intended to aid the

reader in usgekSioR b dtBHeninitisd, Rike tAE sEbise bMKeHréstmt Avdntidiewmascept s

contri buted b{ﬁj{he i nventors to furtherlng the art and are to be construed
as bei ng wilnEagtonly Ry iherarpended sigims.specifical Iy recited exanpl es and

condi ti ons. 1olby §QN&era @hn pe%"f %I%?&tpﬁo%@é@'|P|srLﬁ9éFs‘t6!ﬂi tHF! é‘é‘dhﬁht%ﬁrerfﬂ@oe“ S

and aspects of the i nvention as wel ecific exa es thereof, Tare
i nt ended t ovadyrs denaes enBoehthe tunifcaf tlihQﬂOV\@ﬁdthUﬂ‘dﬁSSdhaICOQ@M Jarbndistateser eof .

Addl 1 onal | nelvisd, BelKNHECddaR and Y60 30 BPEL B G BBl Nty

known equi val ents and equi Vv oped | ut ur
el enent s deventgpezhindhalupen ftoatnstated renge rBLﬂmDthmsSerglahI@I téesnvﬁntlgnr uct ure.

The. scope Ofnd, 1Bp8l SAANWEP BN 8Ll SREREEralcborBbyt BbERRRAO die

limted to a5pects ~shown her éi n
scope and sipcluded of tr'@r srsahretr rangmalncd)rare alser@m@nmdtshgd Wrtbmathen‘darrlionj ai ns.

UrAT 1 AN ok sl S OB PP PR ARG | P e oo

and an out pahgetraiudessseusregbtivof theninitse rdrmesi exgluding githev od boig ainh(ﬁef ect or

| nstructi Onhcluded limits are also included in the invention.
[063] Certain ranges are presented herein with numerical values being preceded
by the term "about.” The term "about" is used herein to provide literal support for
the exact number that it precedes, as well as a number that is near to or
approximately the number that the term precedes. In determining whether a
number is near to or approximately a specifically recited number, the near or
approximating unrecited number may be a number which, in the context in which
it is presented, provides the substantial equivalent of the specifically recited
number.
[064] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the
art to which this invention belongs. Although any methods and materials similar
or equivalent to those described herein can also be used in the practice or testing
of the present invention, representative illustrative methods and materials are
now described.
[065] All publications and patents cited in this specification are herein
incorporated by reference in their entirety as if each individual publication or
patent were specifically and individually indicated to be incorporated by reference
and are incorporated herein by reference to disclose 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 to the filing date and should not be
construed as an admission that the present invention is not entitled to antedate
such publication by virtue of prior invention. Further, the dates of publication
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wherein the ingestible unit provides the effector instruction to the output
nodul e upon activation in response to occurrence of a desired event; and a
r esponderwordw/is7d4n conmruni cati on with the therapeutic @eviuseobos447ECEl Vi Ng
and processing the effector instruction, wherein the effector instruction
alters at |east an operation of the therapeutic device. 2. The system of
claim1l wherein the housing is hernetically seal ed and wherein the

i ngesti bl e praiiHed Myt dif BRI fr&MIh& aBRUEEULHEARCHIRES WhRA My Rddl foftee housi ng
and electrically coupled to the output nodul e for powering the output

modul e. 3. MAPHPEHBHEATIMEPAi m 1 wherein the housing dissol ves upon cont act
with the supgepNdisihibd ta & u§ecgﬁ|§|‘erir?gn(ti ¥ IR agpdrRich TIdifkeAResihflfaout put

modul e and wherel n the output nodul e conprises: a support structure

i ncl udi ng theMeli‘gsi @l aandrather iia¢lgdeliabasl refarentie vaess wiher eantext helealyssi mi | ar
materials r e ol ' MAF:e ' for

t he i ngest i@ﬁéﬁeﬁnﬂ%eﬁvﬁ%ﬁ Eﬁ@é@%\?‘\ﬁeﬁﬁ%ﬁg{hﬁ Cﬁélﬁ{;y:@aﬂgrgrgééﬁéédaﬁe?/ seal ed
conduct anceanyooptioodl gteveante Ad suah; thisibtaiereeniis Btended éasbrvefastanteatideni mi | ar

materials fol;cont il bi aged %chﬁa{?é"f&&rﬁﬁ‘@ﬁ%f%%"‘%&'ay”hﬁnﬂ%s ek er i al s
to generate a unique current srgnature présent s e erfector
I nst ruct i onconheclidrewitly SieercitdtiooloAckans clentmnteion usbef ainegative’dingjtedibor e i s

R N R TR e S e T
each of the individual aspects described and illustrated herein has discrete
components and features which may be readily separated from or combined with
the features of any of the other several aspects without departing from the scope
or spirit of the present invention. Any recited method can be carried out in the
order of events recited or in any other order which is logically possible.

[068] Although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it is
readily apparent to those of ordinary skill in the art in light of the teachings of this
invention that certain changes and modifications may be made thereto without
departing from the spirit or scope of the appended claims.

[069] Accordingly, the preceding merely illustrates the principles of the invention.
It will be appreciated that those skilled in the art will be able to devise various
arrangements which, although not explicitly described or shown herein, embody
the principles of 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, all statements herein reciting principles, aspects, and
aspects of the invention as well as specific examples thereof, are intended to
encompass both structural and functional equivalents thereof. Additionally, it is
intended that such equivalents include both currently known equivalents and
equivalents developed in the future, i.e., any elements developed that perform
the same function, regardless of structure. The scope of the present invention,
therefore, is not intended to be limited to the exemplary aspects shown and
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6. The systemof claiml1l, wherein the ingestible unit further conprises a
second out put nodul e secured within the housing to provide a second

ef f ect or wobrunsri4on. 7. The system of claiml, wherei nPChaS2@9pIdEr
nodul e conprises at | east one of a hardware conponent and a software
component. 8. A method for providing instructions to a therapy unit using
an i ngestible device, the nethod conprising the steps of: programm ng an
effector noghyeRo&d nblem.| RagRY b &cH8Y aR8 spirl @ BdsBEt bentidndie Emiddredlevi ce;
activating the ingestible device upon reaching a target site, wherein the
target sitey HeAPRFBYREEIAIME] by the presence of conducting fluid; sending
an effector instruction via the effector nodule; and receiving and
processing, via a responder nodul e associated with the therapeutic device,
the effector instruction, resulting in a response by the therapeutic
device. 9. A systemfor controlling therapy delivery, the system
conprising: a capsule; an ionic em ssion unit positioned wthin the capsul e
for producing a current flow through ionic em ssion, wherein the ionic

em ssion nodul e includes a pair of materials that produce a voltage
potential when exposed to a conducting fl uid,
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a conductance control nodul e positioned between the pair of materials and
electrically coupled thereto for controlling conductance to produce a

uni que cuwoento/sr@nat ure that carries an effector instr®ecTiusa009nBi47The
systemof claim9 further conprising a responder nodule in comunication
with a therapeutic device, wherein the responder nodul e receives and
processes the effector instruction. 11. The systemof claim 10 wherein the
effector instruction alters at | east an operation of the therapeutic

device. 12. The systemof claim 10 wherein the pair of materials are
separ at ed Bﬂﬁﬁﬂhﬁﬁibﬁmﬂﬂlﬁing material that increases the path of the
current flow.

1. A system for providing instructions to a therapeutic device, the system
comprising:
an ingestible unit comprising:

a housing; and
an output module secured within the housing for providing an effector
instruction,
wherein the ingestible unit provides the effector instruction to the
output module upon activation in response to occurrence of a
desired event; and
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.

2. The system of claim 1 wherein the housing is hermetically sealed and
wherein the ingestible unit further comprises a power source secured
within the housing and electrically coupled to the output module for
powering the output module.

3. The system of claim 1 wherein the housing dissolves upon contact with the
surrounding fluid of a desired target site to release the output module and
wherein the output module comprises:

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 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.

4. The system of claim 3, wherein the current signature is produced through
controlled ionic emission.

5. The system of claim 1, wherein the ingestible unit further comprises an

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

7. The system of claim 1, wherein the responder module comprises at least
one of a hardware component and a software component.

8. A method for providing instructions to a therapy unit using an ingestible
device, the method comprising the steps of:

programming an effector module of the ingestible device;

ingesting the ingestible device;

activating the ingestible device upon reaching a target site, wherein the
target site is characterized by the presence of conducting fluid;

sending an effector instruction via the effector module; and

receiving and processing, via a responder module associated with the
therapeutic device, the effector instruction, resulting in a response
by the therapeutic device.

9. A system for controlling therapy delivery, the system comprising:

a capsule;

an ionic emission unit positioned within the capsule for producing a current
flow through ionic emission, wherein the ionic emission module
includes a pair of materials that produce a voltage potential when
exposed to a conducting fluid;

a conductance control module positioned between the pair of materials
and electrically coupled thereto for controlling conductance to produce
a unique current signature that carries an effector instruction.

10. The system of claim 9 further comprising a responder module in
communication with a therapeutic device, wherein the responder module
receives and processes the effector instruction.

11.The system of claim 10 wherein the effector instruction alters at least an
operation of the therapeutic device.

12.The system of claim 10 wherein the pair of materials are separated by a
non-conducting material that increases the path of the current flow.
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