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| NGESTI BLE EVENT MARKER SYSTEMS CROSS- REFERENCE TO
RELATED APPLI CATI ONS Pursuant to 35 U. S.C. 119 (e),

wo boos/oggaps i cation clains priority to the fili npCTaEEE®S8/052845
of: United States Provisional Patent Application
Serial No. 60/877,780 filed on February 1, 2007,
Uni ted Stat BYGESTIBBEVEME SMARKER éédSBlﬁl\/&‘eri al
No. 60/889,871 filed February 14, 2007; United States
Provi sional Patent Application Serial No. 60/889, 868
filed February 14, 2007; United States Provisional
Pat ent AppRO8S-IERERENCE 9 REGATED ARBUIGATIONS June

Sor onsaiT en 7o A0S L5 1 7ol T ShpiGRacT CiahBS pribfiht @ine fiing
dRb]IFSUREAY B%ét@@fﬁroﬁ’%%ﬁt Péf&?{tlﬁgcgi_nbafbﬁ?;(ehal NBP60/877,780 filed

60/ 949, 223 filed on ; t at es
orPrabirgaiynal 2087 erhinlbeplpstaias i riovisariahl Patent é@pbadtjaoSerial No.

oouap T Fénlva e pog? RsiBlcsidies Aiyotd P Al Aboicaion

Séugusd. 46/8883%H66; fllbbq:ébrﬁﬁﬂyowrmﬁfumcpBta’i@@'Pr@ﬁ%io@@S Patent
are herein mcorg@/rated b%/ reference. |NT
P4hdd4 filg

Anpligedionr2erifdriyo.i dbbine HedPed Uaited States Provisional
PQt%ﬂf %Iigé'tliorf"%%lnhi:ﬂo %9%@2%? fﬁtgc? ocrjleﬁulg ?0(5‘70,tl9n|?ed States
peci to

ngvv@amalnﬁawrdu@d)pllcaﬂaﬂp‘émaloNonE&dJ/w Zaapﬂlledaiom Qnsy 11 2007;
ne nay, wsh to note an eve

U%eca%éat@érﬂowaﬁ'qnaaLFaatentnepalbr@tIOB&eréaleNq»ro@&Pﬁ Hoedieg on July
11, g7 2t GHitel Greftes B8 s BRULP AlePBAGBc RSB0 Y0/956.694

I'nterést, inc I'ng di sease synp
flladnonnlAUletl 08, @00d; rtladldlacioenresetod: whichnppplicabibns are herein

non- nedi g | icati ons where one desires to note an
m@Q@ﬁWmFH%Wrezr BECific to a given individual include,

but are not I|n1ted to: the ingestion of certain types

of foods (e.g., for individuals on controlled diets),

t he commencenent of an INERGDYETI®i nen, etc. Because

there are many instances where one wi shes to note a

per sbiRIe @@eRtanyangtances yn (ho“@ilm$@f3@|n@n¢rémw§d@ﬁﬂ applications
wﬁg&hgﬁ% %sﬁés RSB eae?)efseo%% Ht R ?I?héltoéaé\pe%ﬂlc to a
POSSI 6r exanple, nlques

glbe@mdlle“dabb@dannpﬂemfcrhedlndll a(pmkbahens Ewr@re qtmt malytmsh to note
and/ or their ?I th care provid can record

ah@vaghthat|'s SReFitic dg %B'Vﬁﬁt'ﬁd%’fﬁlﬁ'/ inglugie, '%#Hoar&a’ﬂ@ 'W't%ﬁ]to the
orfdER Nt B'H@’ec‘frehoréh&'iy%lﬁegke g%?arh@tek?? & Fﬁ?@r@&f ﬁhcludlng disease

I mprovenent's I n persona nt nonitorin
syamplopise, thaaadranllmsitratmgglohga whedicatrore velot E)@Inuﬁesldcmn-medical

C e . . op .
appﬁlj?:aplons where one desires to note an event that is speC|f|c to a given

individual include, but are not limited to: the ingestion of certain types of foods
(e.g., for individuals on controlled diets), the commencement of an exercise
regimen, etc.

Because there are many instances where one wishes to note a personal
event, a variety of different methods and technologies have been developed to
make such notation possible. For example, log books and techniques have been
developed in which individuals, e.g., patients and/or their health care provides,

can record, e.g., by manually writing or data entry, time and date of an event.
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time consum ng and prone to error. SUVMARY The present

i nvention provides for rapid and sinple notation of a
w@essonaB3 event of interest, i.e., an event theCT/US2008/052845

specific to a gi ven i ndi vi dual . The event may vary

\émagglﬁé‘fvgr o Et génygsn eée a réeqffggi{lgglrcy%%%argﬁfn pgisonal event

m%hr%r‘ind)fF(ﬂ' Sk ABPIAGhANIAIY: |obpmgameﬂléﬁ re%hpfh@fs Blace can be
t herapeutic agent, etc. i on or ki ng of

time cooaaming/and Qrcmﬁcwrei’rwfg to the present invention
finds application in a variety of different
appl i cations, including medical and non-nedi cal
applications. The presentgjiMgRkiyon i s nade possible
through an inventive syst‘e’mlmtﬁﬁm—\ ncl udes an

| NgeBiie bleseri @ntentian krovities ¢or, rapid hdsimplé rotpedrs ohalpersonal
qu atgl recei ver. Enbodi nents of the | EM.i ncl ude an
eVeyEffiinfegest, wai,can egNiatdy sreeifisdops ivatt Indivigual. The event

m@ X/%l t R Ilgaréhéln@‘:ﬂ:&ﬁtcﬁ‘ﬁb?opé tphg&blo(%l&q g’aﬁjﬁrﬂbté‘r'o? intbRest, e.g.,

bei ng activa tact with
atdusga:te i syneptoad, piey stadtogi calgisen eacﬂi\/ltya, h:belya@mlrgstratwn of a

@RS gt Bl AR BF feario ot B3Rl S iancording to the

pr%‘sént) inveH&dh ﬂﬁd@'a%?ﬁéét‘rb% fnf &<hribft 6F ﬂ!ﬁbrérﬁ‘rﬂﬂlcéﬂldrﬁz including
er sonal receiver is configured to

magmgaml ednvmedical applicatdrYyi cal | ocation, e.g., inside

v T Pri 08l R el 056 BBLgR Gin. i HIN Sysrem that

mbl@@l@s\e@dmgystm aventaarkersii.enaln IEIEANG B pABER& signal receiver.
desired, the S|gnal recei ver perfornms one or nore

E@@@ﬁé@@f@ﬁtddb@ﬂ M eebidesaie ifeifies | wWyicRdnaner m@hapt ) present

S SRS b LT BRI Wiz oy v

aqivatecs upet contifet kthDE3&iigieP T tehhaDiph koI dgi€aIRiS 1l &botly (e.g., a
rovi des a di agranmmmati.c rﬁﬁresentati on of an |
sRegdin tarfost URNAISNY: erludingnBotfrgehchgmi¢aleenvironment, target

pt B 0 d f r ;
PRI erorct Sl MG Ry BlcRetv® W Idbfhal targel site. The
persboali sgnak refeivére is moafipued t¢-Ike @Bsoriatexd retresa amysiological
lary deV|ce conf i tion of . an IEMIC in
IS ET e dMSEr ST CBrB B ab i d 1S RECHHEEgighal from the IEM.
DUfYE 0EE OtheFER bfodtc@8RNA i dgi*iél Wmls%be%Bet{EPMecpersonal signal
diagramillustrating the design of an [EM|
regeiyer.dithese wesiredn thee sigoal n@aﬁlveﬁ penferme eserar more subsequent

oéé}gﬁgﬁé, %ch as relaying the signal to a third external device, recording the
signal, processing the recorded signal with additional data points, etc.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 provides a diagrammatic representation of an identifier
according to an embodiment of the invention.

FIG. 2 provides detail of certain implementations of an electronic
circuit of various embodiments of the invention.

FIG. 3 illustrates an exemplary device configuration of an IEM IC

in accordance with one embodiment of the present invention.
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FIG 5 illustrates an exenplary transm ssion sequence

for a bit pattern of "001 0" in accordance with one
weedpsapient of the present invention. Each bitPEBHUS2008/052845

represented by 16 clock cycles. FIG 6 presents an
exe ry waveformfor 20 kHz transm ssion of a :
seqUElfeH PRTels 3n S xemplEaaRBE AN Cone R BlcHHIng the
dé’iighhéf Bhegantia iy eftidor8anke Giti M@%@ﬁ‘%dﬁﬂeﬁ%%mhérﬂresent
~waveform of 10 kHz transm ssion of a sequence " 1 0 10
Inyenii@naccor dance with one enbodi nent of the present

i nv ion. . Fl 8 presents an _exenplary .state diagr .

1 ElG o HstashaRaErs i Ang FiRsRIReiBh 4o b RlR 2B a bit
patém wie*eobodimeatcidame Wigsaite igniptiment MGth® present

illustrates one exenplary |IEM chip conf |cgur ati on where

invRptioepakack kit irepreetied hisdé elockmeialesy and
S| 0Bl ! BAGAIUARECDY LASABRILVELY(EE 1010 WS LAl &Rission

an exenplary chip Configu on°“t mni mzes ¢ircul

of & cdequende ‘Add@idtanceaptd e embbdomentenobodiiment of the
Ipr esent invention. FIG 11 illustrates an exenplary
PeSEMIt NYRBHOR: ni mi zes | atch-ups in an IEM FIG 12

Pr OVEERES7 At eRURIOUrle b BIRFy eRASHOT 8KME tarRission of

enbodi nment o? the 1 nvention.
a dieagrearoeat 1@ B0 1Y ira asicgndénce orith ernaemobddimgenbohhhe present
. enbodi nent of the invention. FIG 14 shows
'n(‘.ffaggpgmmti cally a signal receiver according to a

secoppl enogid@avtsOfard hexb Aty OgtatE! GiadmmhdMestrating the
di agrammatically a signal recei'ver having a .
opeiatiosefsan 163 IQvBD) agcondaneg wihaosehembodiment of the

enbodi.nment..of the invention. FIG 16 provides a view
pr&%%gﬁ 'Pﬁﬁﬁgﬁpabl e pul se generator that includes a

I eCeFMEr 9GRIBEAcEY o@@cékdh?aty)l@m endbnrgLr#fion Mehere two

invention. FIGS. 17A and 17B provi de additi onal

sepaGtantiepiragdest avar uses af@ﬁe@ﬁéteéf’ amgodhigeat strapsmission,
re%ﬁ)te%rti%ll receivers according to enbodi nents of the
I nvent i o¥1

FIG. 10 illustrates an exemplary chip configuration that minimizes
circuit latch-ups in accordance with one embodiment of the present
invention.

FIG. 11 illustrates an exemplary layout that minimizes latch-ups in
an IEM.

FIG. 12 provides an exploded view of an IEM according to an
embodiment of the invention.

FIG. 13 shows diagrammatically a signal receiver according to an
embodiment of the invention.

FIG. 14 shows diagrammatically a signal receiver according to a second
embodiment of the invention.

FIG. 15 shows diagrammatically a signal receiver having a multi-sensor
lead (MSL) according to another embodiment of the invention.

FIG. 16 provides a view of an implantable pulse generator that includes a

receiver component according to an embodiment of the invention.
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FIG 18 provides a view of receiver/pill dispenser

devi ce according to an enbodi nent of the invention.
WO-R@s/0488pr ovi des a view of a wist band recei REF/US2008/052845

enbodi nent of the invention. FIG 20 shows a depiction

v SRS T A0 5h e Ude oA ifognalion -4bRubyagous aspects
ofﬁﬁbw@dihérﬁ@bf éﬂ@h&éﬂ@écévér%%ck&fﬂg@%@ﬁfﬂio@ﬂné@ts% the invention.

odi mrent of the invention. F shows how t he

systBH.of8 pravides, anti¢wrofi neceivaupill dispénsactdavicg according to an

el.enent d i s enployed according to an enbodi nent of
emhg&emﬁfgﬁ?ﬂb%[nvgp{?n.zs shows a graph of nedication

ser urld.eYel previglest & MEeWhbE 2 d@RE Wand hecdidgakbmbodiment of the

situation where the patient takes a dose of nedication

ingentia¥yul ar time intervals. FIG 24 shows a graph of

medi i 0 ' i ch: i :
e A SRS A Bt B RSP LA of e
inaéntioteven tine intervals. FIGS. 25 to 27 provide views

of various aspects of different enbodi nents of the

i nverG-oil PRIV 8 iew\efcwr "aroerie rtRINark, hal lapluges a receiver
aﬁdiﬁ?.t@%ﬁt%@&ﬁf‘e‘?ﬂ 8k e h9eRiish. embodi ment of the

I nvention. 29 provides an overhead view of a

ser i E&.h22 tshioysabowr thiengystemanbtthe rinesrimdi mdetacts witheexternal

i nvention. FI 30 sho one enbodi nent  of .t he pl anar
elgments anelis,PRIQEOARTOIUNY 42 PBFTEROGREN RbiNsnygTon:

on- CAIA) JWERENY aWraBhiomEditansiesSeid IR 0vBPHfe Which depicts

3 1 shows one enbodi nent of the |arge plat

e
thegdealgsituatioonwvberet the patigrirdakes @ desahl prasheationyat mgalar time
in[’iz ahows one enbodi nent of the 3-d configuration of

Qe Fn'pl antabl e on-chip battery with three anodes

bri daie] 2 sfiowda graphasdienedit&iorddeiuim d\@ boer Vir@WyRich depicts
an enbodi nent of the 3-d configuration of the

thengitegiicabIvehesa- e padignt dplges doses of medication at uneven time
intervals.

FIGS. 25 to 27 provide views of various aspects of different embodiments
of the invention.

FIG. 28 provides an overhead view of a series battery according to one
embodiment of the invention.

FIG. 29 provides an overhead view of a series battery according to
another embodiment of the invention.

FIG. 30 shows one embodiment of the planar or interdigitated
configuration of the implantable on-chip battery with two cathodes and one
anode.

FIG. 31 shows one embodiment of the large plate configuration of the
implantable on-chip battery.

FIG. 32 shows one embodiment of the 3-d configuration of the implantable
on-chip battery with three anodes bridged over the cathode.

FIG. 33 is another view of an embodiment of the 3-d configuration of the
implantable on-chip battery.

FIG. 34 is another embodiment of the implantable on-chip battery.

4
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FIG 34 is another enbodi nent of the inplantable
on-chip battery. FIG 35 is another enbodi nent of the

wo ppBantiabl e on-chip battery. FIG 36 i s anot hB€T/US2008/052845
enbodi nent of the inplantable on-chip battery that

uses bon he fa icatio t hod LED
es I ARR A heEBonimant Bh e RaPl.a v Ebio bl

and FIGTP36 i UrRith&N effbooRirRERE BN dhe E?M%!Hnt@tf)le' Gﬁ-%hfbsbattery that

i.e., an event that 1s specific to a given individ
uSEwNefeélbDndm aihe fabdedtion mettyichg from a di sease

synptom the start of a given activity, etc. Notation

or marki ng of personal events according to the present

invention finds application in a variety of different

appl i cations, including nmedical and non nedi cal

applications. The pl&E‘é@ulLEDrDESCRdR]TIDN made possi bl e

t hr ouI%qh an inventive sgst em t hat includes an

i ngebi§ presesy SMentan pvides or, rapigand simaleitabiprpf a personal
evarfiMlinfered YT, SORULALIAR it QpbefiR ea B iRlvialAl TP event

fromt nments o de an
may!emry fwigely, vdrigig rimyn er disegsesynptompy deestart of a given activity,

oS AR R S36hhh o T il fventr
filddt &ppIRkatibANTG YL varidtf of %Hfé?eﬁtsaébl%ﬁbhé’ SnElaflg ebrianahd non-
target site. The personal signal receiver is

medichl goplieations.be associ ated with a physiol ogi cal

| nd t

F ecel e Preirinyertivn R eipoR ol BrBaR a B ah Py ystom tha
intigestarm hddstiBlccatent arirked (i.cemEn) m@té pﬁérsbﬁﬂ signal receiver

hysi cal conmponents of the s{);ystems

CHEIRsERIC spefivd & sigaal emilteth oaptheaﬂﬁM eEnmq%nnents of the IEM
oBENE B KOG AR bl B, e IR I Lt gqroacany

acueptalss cca'rridehaémmengs d:Hraract@eised ibgtheding astivated em\poofcontact
var| ous rﬁ)ﬁl ications in which the systens and net

with i@ elermal [reet §he. SHPR oA «igesivg Iracy /sl @é@% ﬁ'te The

PSR Fhekcalnts | AR AR RcRlad AL AfBloaca
locaviP0R!.J.| OidRicEabadimie soayf, ankldoiraoaine aomgmaidhedilél\/l

b] h
| dori 1PlEr JE3B0 B EECnBREST i cEfen SoHIE $fibngimarts of the
p¥fsiddd @ohipdrieptdep iid @9§teh$s QNg., 1BRMS, Q%?%ﬁélesﬁgrﬁél Rceivers and

emts) a detectable signal upon contact of
optipsad | xtesnahidelyicest aargetevigiyed dlrsgnraagre@tejhdetaﬂhé\lext general

b §50e° . SREFRESH FECRBBRIGE Aoty fgtowing this

dexpibticat 4 asvielv bheacaudasplidadions on lviich alse isheienss and methods
activated (i.e., turned
find use is provided. Also rewewed in greater detail below are kits that include

components of the systems, e.g., IEMs, receivers, etc.

INGESTIBLE EVENT MARKER COMPOSITIONS

Embodiments of the invention include ingestible event marker
compositions having an identifier stably associated therewith. The identifier of the
IEM compositions is one that generates (i.e., emits) a detectable signal upon
contact of the identifier with a target physiological sight. The identifiers of the
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on) upon contact with a target physiological |ocation,
e.g., stomach. As such, the identifier may be an
w0 deandfiBer that emts a signal when it cont acPGI/ES2008/052845
target body (i.e., physiological) site. The identifier
onent or q(iiewc that is C
S

b .
PGB GPRIPOSTGED BaN bY Y 14 b i PR FaemiRdiment and

mﬁar@led aistigafGnbhte %Mboéthn Is8rIeRY asithey a'ré‘ a%ﬁ\VétéUrh e., turned
diments, the identifier emts a signal once

ort)otmmsccnntaat withestargetopohysitlegicaMocatien, ghg s |St:0m@¢h:a4\8 such, the
et sjite, . ....AS mar.i zed above, endi n

abRS mak Al iGnti®] AT 2CHaR30NBan TEPFLEER% Broet body

(i. leOCp&HysWoginl? \sieY ThehigeatifictPmagesy ahl \wdon@drdgit or device that is
siological sites of interest include, but are not

can le &4 W@Vldlﬁgl deptedablensighal igHewing ﬁ@tééﬁtlioﬁale @-r 4pen contact
wi nﬁ&f&ﬁﬂéﬁ& é“thclérta 8%%8Hﬁent§t%85ntlff il |ts a signal once the

ar e lntestine, etc. I'ncer

campaosliiorentemet hmto deowtati ewith sa cphydiglogal tiardet site, e.g., as
activated upon contact with fluid in the target site,
S%’B@é‘f'é?@@?%@ the particular conmposition of the target

Si t f
appl [ cat| oﬂg &ﬂepglééﬁr}g?d?ﬁﬁ?'gl ﬁed%rgém)hgé{b%gécﬁtl |Ste or location
MEWaDE \&hgmmpresgtgm tafgegphySiolsg@ahslteemf |mewestwclude but

arp g lmUER o' 3 AR e GRarOINESy el Hagh rieh ani (bR mouth.

eédbh%@ﬂ’@ Y@Maen §H1%1|Il3fnt'e§ﬁ9rﬁ\§ 'Iél*g%smfé&iheae&am E&#diRTembodiments,
eStible event marker froma group or plurality of

then entifienis ﬂ@mfwed it be a@m/@ﬂ@dhmnc@ﬂta@tvwﬁl fuidzn gee target site,

BRI Bl B WS .

e. 9. Depeidihg ornthd akkas of @rﬂdrﬁcmarsagﬁﬁ?éat‘@hl e GRdrtobtained
be distinguished fromthe signal emtted b?/ t he

fromaethei idpetifiast mayoaahgenaris si0nak 8- refigaRl dratimerely identifies

thg?tstr;?%r?gfﬁhc%égt[ hggLe g Qttﬁe%étrﬁte’ dcﬁgérltqdé he %@ﬁaﬁ’, eg. a

sigalanivhichein. sé\meowelyn,gh@[uelyndeﬁmftez; marmwrtmﬂmsmgleetible event
identifier emts a unj gnal that distin

u i s
maer dfom @ afoqu@hpluralgg of p&ﬁﬁf@ﬂha}ark%ég batbh has contacted a
taé%ﬁrHHygloS%@cal' diteC Wst InfReE ﬁwag/hes ohﬁﬁl{fét‘, WHeh employed

que Si gna that I st ngul
withl @arydtélh ef uﬁrtcdosages:,re gdeawloaﬂchelfsablets @emitsad signal which cannot

o AsgERed rronifng $354] inilacBy ke, R EFSHANarer ugit dosage

m@bhb%rﬁ)bf @ﬁé‘%btdrﬁfhﬁ‘tybf bfifer QB0 RMRALS R |d¥ffﬂi‘h@r SHff @3|gnal that
ignal may be viewed as a unlversally uni que si gnal

urqlgu@y idantiasghas ge@tlwlafumntlﬁerngoaoprdlﬁglym chartaig embodiments
B OGR4 00 Pt Aing! (RSt FRY gBigrdt identitier rom
oth@dfty/peéuaf idMmtiflersNilN ees@ilin |emfcﬁidnmehﬁ; QR€ identifier emits a unique
signal that distinguishes that identifier from other identifiers. In certain
embodiments, the identifier emits a signal that is unique, i.e., distinguishable,
from a signal emitted by any other identifier ever produced, where such a signal
may be viewed as a universally unique signal (e.g., analogous to a human
fingerprint which is distinct from any other fingerprint of any other individual and
therefore uniquely identifies an individual on a universal level). In one

embodiment, the signal may either directly convey information about a given

6
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enbodi nent, the signal may either directly convey
i nformati on about a givenevent, or provide an

w0 deandF1gs ng code, which nmay be used to retri eREI/US2008/052845
i nfornmation about the event froma database, i.e., a

oXHRL B B MRl MRl 50 BTl ey Wiormator
aBdLF’EQFingveﬁ't oA B datashséli ng, Buélatﬁ%sé 'IlﬁkthQdéﬁtlfP/ﬂé codes with
signal s, nmagnetic signals, conduct ive (near f d)

ccgng@mtl@ns acoustic signals, etc. interest in certain

are the specific a escribe
o o e eRiEr Sial darbse saemﬁV%Eof'f%é%/fléaea@ff%%mdudmg
bdti h&tdirgited\ed:i RFzﬁgnéﬂgoﬁmaghbﬂc digrdI9sstrRiucale (BEAORHSId) signals,
types of signals in this application being

a%@@Pfﬁ'Qﬁﬁ'ﬂi VelEn b injerest éa Cosaw] ﬁmpdmrétlseaf@etheﬁp@mflc sngnals
G4 ABED 3 2 o ) DSB8 b B
y rang

28,r 20063 biviet digclbsussc of vasibosittydés vdwignals ih oth@eapplazaglon being
from about 0.1 nsec to apout ,24 hours or |onger, such
spesiicaliy, igeelRorated REERINt BY atsderengendiies tnsmisgen  time of the
a S
OBl o 258 b GRS Naime may
raggedrorerabodt OEINfised treabelent8 hoers ordgngeraiesyy from abgutal.1 usec
once or transmt a signal two or nore tines, such that

tow@@.%apurﬁayr bengarefieh &5 EomealkRitiahi 1sagia abpwt 4 hours or
oL BRSO RORERR 1 B8 jbIRRAT4 Ry lso ARG IS o Ainute to

or -upon

amrbmamimnew D@p@namy;sml ﬂw qﬁkér‘y efml@c&nmht eth’éifdiebrﬁl"fler may
onponent of the conposition so as to produce
tr%’b??ﬁ'b@lst'@r&ﬁ{ anegtor deaispt a signal W%@hmﬁ@tt@ﬂ%“d StUGhéhat the signal

mggbee\ﬁéwé Sg%ﬁﬁ;otulﬁg Flglgngfs such, in certain

odl nen I er elenent is dinensioned to
havelna certdirh erabgdmprfts orthabalentifie5ist dirabosion@d oto be orally

) f t 0.05 hout h .
ingeehiEme.to ithe L BYm el a5iiboB, SOMRNALon M Nar BRVS Alogically

aéde?iﬁtﬁ@%ﬁ?né? &)’f’né&é‘ﬁ%‘f'tthe?thp%m%n@B a$tdp rocfurc@rﬁ gomposition
ab 05 mmto about 1 mm such as from about

thab cah det readily anmimigteset o ghsubjeetgh mpedriberetiods sml'ctlsm certain

b f bogut ,0.1 . ,
e Badieths anio i Phrintis siienSisBeip rpva B MAG ranging from
alsBot 0. OQ'tUdatﬁﬁthZ eMnadreuinn®. d.gMMmirdrd Mto @52mﬁ‘mo BBout 1 mm,
certain enbodi nents the |dent|f| er is 1

supheas Bem abe Gt nuntorARPUSP.2 N @iengtfméarwnglgom abewie0.05 to
atgc;ut}{ﬂr '\ bre MG J?%e”ﬁbnfn' Shoft 8'6%”&@“?% uattb%lﬁ? 1 m\L@{ %@%V as from

erent conTi¥gurati ons, Such not
atbout a1 eiinprocadiit QU2 atmaamd a hejghtndeglr@oﬁnémgabcaitiooﬂs t@ about 2

or\iﬁg%lng{%l ecgongrg%uggédtog 1 r%mdltosgbggtnq Ir%r%Ir %tulcﬁnas from about 0.05
mm to about 0.3 mm, including from about 0.1 mm to about 0.2 mm. In certain
embodiments the identifier is 1 mm?® or smaller, such as 0.1 mm?® or smaller,
including 0.2 mm® or smaller. The identifier element may take a variety of
different configurations, such as but not limited to: a chip configuration, a cylinder
configuration, a spherical configuration, a disc configuration, etc, where a
particular configuration may be selected based on intended application, method

of manufacture, etc.
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particul ar configuration may be sel ected based on

i ntended application, nethod of manufacture, etc.In
waeersadyisenbodi nents, the identifier nmay be onRCT/N81008/652845

programTabI e foll ow ng manuf acture. For exanpl e, the

ted b h dent i d
S COR o tnbouMente cng GRG0k o e SR IR RGPl qaTammable

fon@%Eh@l‘a@tlﬂéo%ﬁéﬂﬁiﬁbI@ tHBié’l“@nQIr%QféP&i&bé)ﬁthef|b|§ﬁt|f|er may be
programmabl e, and even reprogranmmabl

deiatioitiedeatier e l@éntlfneresesnodwned,emea:@dbd idetetifierf mays be field
produced and foll Lpcorporation,inta

are fir
pfé’QF&KB@Pﬁ%n OFasS; hereYaaLgay t€a npﬁp@é%‘?‘m Igg and even

repr@itamrable! ISaichcompediniéms . aréndf reeeeniveilre uncoded identifiers
progranmm ng technol ogy may be enployed. In certain

ar@nﬁi’éﬁpfﬁ%{c@d aneefolpwiicaingP Rprateh IBP g gompppidpeAareghen coded

o5 AR o e O AR B LA Bt

techrbloggs mdyutbe Semploybdm lhedettain témbodler&mta; beadei programming
U S. Patent Nos 035,877; 7,035 81 8; 7,032, 822
teghpalegy eapployed WeﬂFlIagegmglpgy,éaF%§ma(5ta§qgot,$chgology of interest

thgpﬁéﬁlbege ed |ﬁqﬂet§&§j% tﬁ.@% AR : ﬂﬁg%lr%ﬂctélrmie@“to. that

are herein’incorporated by reterence.
deﬂdnlbedsmalms tRajenedlosol 6.935.8Y /eh03281 8y €/032:8R)r7,08Y,946, as

wil 38 aitignSe gt rbor Optbt Sl iarEbrisolk: abe disqosures o
wﬁlﬁﬁ SRIMRSEN Htorpdtabl 1 RefePdliR@. "BRMhS RFEBCBr other smart tag
i ndi vidual or entity involved in the handling of the

tecbnglogyta marprfa@urerblamsi@r may asgaciaiacunigierl QdﬁnWlth a given

aglifery 855 o8t e Rlenaftebps beb o BhMaiR MgdRe Busiton. i
céttdin ,erdSodip®pitd, bescH MdiviGualPat entityNmvoKiedBih tH Giahlibng of the
di scl osure of which is herein i ncor por ated by

CQrepes it eriomk Use énay Mtkduse igtermnatian @ﬁ@dbﬁﬁ@ﬂ@tg@r e.g., in the
fohrggéf&gr‘pg fini h W’[h%?ﬂ?&tm tW@esrlgn rl%ni‘?f%ﬁné)y il RIZRBer, e.g., as

espec ts ca certain

degthibddmintls.S. t Ratemeniloy &0810A6 thas disclequaei bl wihioli 139 herein
fromabout 1 bit to 1 gigabyte or nore, such as 1 bit
inEQyPOrateg yyetereNdR| udi ng from about 1 bit to about 128

bi ¢ TOGIGHABE B8 a AL AN GHTBBIGH YUYy element, where

dependi ng on the application, e.g. ether the signa
thies naergeryerelemr@nmayorvamdmthswga[aect doditaheapatitye In certain
notated wth

e B Eme Ramen HAS b Faracty "edifG dram ahout 1 bit to 1

|§§l§ﬁ@'oﬁ*trﬁ6’re\’\ﬁshl‘5h the bl@'ﬁm 'r’ﬁé@é{b t€liRelubifRNfdrhi Mout 1 bit to about
onents of embodi ments of the invention have: (a)

1 %awb@cThe/aart@ulamapanlémemmok WRY ¥yagy gapendjegendhe@pplication,
e.&?%?&ﬁg} theV\QSEEI igrbegéﬁ%agignal or coded signal, and where the signal
may or may not be annotated with some additional information, e.g., name of
active agent associated with the identifier, etc.

Identifier components of embodiments of the invention have: (a) an
activation component; and (b) a signal generation component, where the signal
generation component is activated by the activation component to produce an
identifying signal, e.g., as described above.

The activation component is a component that activates the signal

generation element of the identifier to provide a signal, e.g., by emission or upon

8
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generation conponent is activated by the activation
conponent to produce an identifying signal, e.g., as
waleq®sndiiesl above. The activati on conponent i s BCT/US2008/052845
conponent that activates the signal generation el ement
, |d ntifier to deaS| , : :
ingircsdfigh. Griowynsh et aet BEie Gapsafipaiings daiaebbhygiplogical site

oft %r@@ﬁpﬁjﬁht heNhif étBnﬁhcham&ePe\ﬁé\Méd Qho&j Béhdlﬁgt pCof application
interest, such as the stomach reviewed I n

ser@a pil@mﬂ’lGiEjUIS(ZﬁOQtQiIGSaQt aotivation @‘I thedderiiliorwsay @/ @adhieved in a

i el e s ko Enelitolfie B RESFo! e to

batfed| Wdenpltidn, starptconnetlicsl éte: That difeert amElvalidroApproaches
battery connection, etc. The different activation

d'ﬁ@pﬁ%dﬁeﬁ"@l%p@@@ﬂgl ﬁp@"ﬂaéloﬁoﬁ\{%!néﬁng%&dw adaptednto provide
adgﬁétlgﬁ 5&8%&%&1%&%‘1 ahd 4Y ﬂYdhdgr 6%re}f‘ﬁ‘l 'c8 ordtdd y Efference

cri’bed herein, and’as suUc are er €l n 1'ncor pora
inhlieir ehtretyice in their entirety. Enbodi nents of

activation el enents based on battery conpletion ,
f or HRFBORITETS Of Asdvakan, elaments asadan balkely completion formats

er\ﬁEnyl §tb%1‘{ite e)f‘tl%ftlh B8es aﬂ/h@ﬂ%pl@% aaf‘cﬁfh%%lbf %hyéft?(?deﬁyand an

ectro yte is made up east 1 h par
eléblmlgtepwﬂmetthateled:tmlytarlgernawml alt dﬂpsct i3 ipaet, (ogtfhndtcplnesent at

e it BRSP bobystel (e i Riksei & Tpavoach, Where the
stéﬁ%@‘ﬂcllé Meutéigépphyﬁb%ldaﬂélﬂé Fﬁg%ﬁﬁ)le' thhaé(eé@mach fluid

t hrough the eSophagus and proceeds to enter
agiiverac M mmg@ata@bddrams Hodgh Preoeserithgns ambpmmeda to enter

B aBaER A e Siiebiis aRAChI AR fe 1 HiGanstitute a fun

bateraiEbwblen, et heaitlidt: 8h@ ahbaé e expsdstn@Nétonfachtriid, the
battermand con&l etes the battery. Therefore, as the

stpmachdhidacts anthe @IEQQPIYQ P@“pgnﬁ@t\l\@frthgchﬁt@éy agd completes the
bzﬂfe‘?%. Gedy é‘Yg Ctrh' VHE QS cént%]c {HRRL | lfaﬁviét T@e g@[)?ler source is
sighal I's én

ransmtte n certai

prokigleblavtieh activates itise etgpitifige d hesda::aelgr’fm13 mmrammttemp
dissinmlar enﬁptrochem cal materials which constitute

the IDVES B EMBOUEORE, e Dalitiyanaia QEaRIAKRIIS e i comprises
tm}%aaléﬁhﬁlar%rokhénﬁ@%ét@ﬂﬁﬁr@?ﬁ cgln§t|tﬁf trfexﬂ\%?'@@cﬁﬁges e.q.,

Come I n contact wt suc as stonmac
ardedand catihede)t giptde batténtu\ﬂhera theotededtictle didtérealerare exposed

t { th I t
angl ot paria i, BRI ALEE <Dgh i Nohmiencadd e types of
fldi @a&bbﬁ#ﬁlaﬂ Bﬁﬂeré}ﬁau( et hﬁbltfa\g@ e @%héﬁaﬂéd metesémtife cltBfodes as
two dissimlar materials in an lectrolyte are at

a desdleoétine gesmﬁtival @xnda@mﬁndxrmpc@on ¢epgimnsathiat csyr the two
RIS s, IngRvo ASHBUHL ARG 4 ArEfbhpore are at difterent
pdiehedls] AkSsan example, copper and zinc when put into a cell have different
potentials. Similarly, gold and magnesium have different potentials.

Materials and pairings of interest include, but are not limited to those
reported in the table below.
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Materials and pairings of interest include, but are
not limted to those reported in the table bel owt

wer@Bmeilesl anodes: certain high energy anode neCEUBZNNS/052845

such as Li, Na, and other alkali netals are unstable

rn thaoi v sUre 'F orm | A—t ha nrocaneca nf water—or—oxyvgen
LELIL cirrer H IT UI\‘YH“"'

These nay however bhe ||£JﬂCtFQﬁ% a&eﬁﬂ%uc environnent if

stabilized. | &8A8dexanple of thi <CahgBel i zation is the
Metalgal | ed " pMaigaesisn,|dinti um anode" devel oped by

Pol ypl us Cor Bodatn ¢7), (Beiuke(tey, CA), where a pol yner

filmis deppkobhesdaloysehawof ace of lithiumnetal to

Saptect 1t fromrapid oxidat1 onCgpserasaldVibdi8e UeRIotiBle, bromide,

aqueous env|ronment or air amig&fifate (fgﬁjn&%' hBASnibRs possible)
pending on this). ttDissolved |oxygen can al so serve g

a cathode. |n this case, the di I ved .0xyg in
bodily fluids would be reduced lfs%o % (gi%ﬁ tl’@%phospglate
catal ytic surface such at Pt orPX8Pd°oS a\li%r rﬁW%DOSSI e

are al so possible. Al so of intlerest di ssol ved hydro
in a hydrogen reduction reactidaxygan eertysregen (1) on platlnum
enbodi ments| one or both of thegotetaiotharmatayticispdaces

Intérchlationon- peiraphiteewidh Li tk, @ahaviaradibe emddleé age out put
carhpoiredsdhat t ENg, Mgon- et al s t hat Memyafesaisddeas dopi ng

agents In certaln enbodi nents 1 nclude, but are not

| i predetb® ansdek f dbitain Hgh sHRrg@hobid MaletikiSsuch Bs CRNadkit other alkali
enfeeml BRNIBtablchie tBéieplrt doter MatherdredeRcaabewstPbOUS/gen. These may
i bolvever feCudedl iroan anupowLesvicihment iteatdzed. Dne cadrhwe ef taindtabilization is
mitgreesialed {Phggctaseltiziim anoded giresddpachball Hotyplua S otoeatiam ¢ikekeley, CA),
EnBoEi araelynaerdfim tis denpeiéasledit the rpyeaae ¢ rithiige metad ¢a poEpst it from rapid
nﬁié'%%“ioﬁlagd ﬁ'l?éﬁ’t'tsé‘rsé '%&Ueﬁér%"iﬂ””teat RE aﬁlﬂ?&h (Rbepips hap IP pending

R %@aﬂb sedagz?aa%msyf%ﬁ%bz AR %‘58 oujien i e
'Egt:?dnc UI d g léoo?f et er dLo I I yr;?%é ds an Qg reduction

tissues. FIG 1 prow des a diagrammtic representation
of an identifier according to an enbodi nent of the
i nvelnt ¢eykain Rimisedioentss emwndr bbdt of thtke meialsrmay g 8gped with a

n§T ekt oy 16 sl g diltadeL Sttt o' findl AR oRSfynstals that
ma§20|b(=31 d’ﬁeﬁ!hagﬁdpﬁlﬁl@ e(dé‘h)cs ag crin eshmbedinien®d 6410881 But are not
circuit 40. The two outputs of that electronic circuit

limitechics selfuy iadinga@ng the like. whi ch are the

o OO A AR R 6ok B % brays stne (O

oracisprogh echidritsd bedhe daihade antemaghesianeidgylinn@at or anagnesium
coil for communication may be provided. In certain

alloiaai fisni@rioos. stlrmepdirgents. gi thachigeaRL NYager UeRaglectrode
m?ﬁbgl\?‘(t;ﬁh{ril%\é% Bt A8 PR ﬁeﬁﬁ\,ﬁﬂaﬁ Bbay.he current to

In certain of these embodiments, the battery power source may be viewed
as a power source that exploits electrochemical reaction in an ionic solution such
as gastric fluid, blood, or other bodily fluids and some tissues. FIG. 1 provides a
diagrammatic representation of an identifier according to an embodiment of the
invention. First and second electrode materials (32 and 33) are in an ionic
solution 39 (e.g., stomach fluid). This configuration creates a low voltage (V-)
and a high voltage (V+) as applied to an electronic circuit 40. The two outputs of

that electronic circuit 40 are EO 41 and E1 42, which are the signal-transmission
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provi ded. El ectrodes 32 and 33 can be made of any two
materials appropriate to the environnent in which the
w0 deandfiser 30 will be operating. The active neCEHUSZNS052845
are any pair of materials with different
el ectrochem cal potentials,. For [nstance, in sane
CIBRERAA ot SrhiUieETa N CE I bnlE> Sl peBeelPg raleent 30
inBkiids. £ SROISEHFdANdn3ZTy &R alRE € efibdyiMBALe a coil for
metal (e.g., gold, silver, platinum palladiumor the
cdmignicadionhenayt heypwideast. koicedde eneradimestsy.a structure, e.g.,
Al ternatively, t el ect rode an be f.ahricated of .
e e doh dF I sIE AP A0S Aeatdpt b B8t to trave is
prdvidédgyal tinme in the applicable ionic solution is |ong
enough to allow identifier 30 to performits intended
func |B§H9d%??é!ﬂde33rﬁ@@lbﬁdn§§1@pé aﬁMtthéﬁﬁei“él{Se%PQf@p“ate to the
eﬁWFoﬂ[rr?er]t"i'ﬁ‘q\/Hiéh Fd%‘npfi&' %Wilrﬁgto}egﬁﬁgqawggctive materials are
nmaterial's are’chosen tTrom netal's and nofinetal’s, é.q.,
ary palrrofmaderigls ofitta diffsreht Elcabchsmids) potehtials.aFodr instance, in
(such as_Culzﬁ/ Wth respect tqQ the active el ectrode
qua?_@m%%meﬁ _Wbﬁier R |U'§%§_9é’l9€§§'_'s-esr§é@@?_§h agidls; glectrodes
3PLnHYERER B P SRS 'et&ﬂ {eh .?pbkf}?il%@'pflétﬁﬁﬁﬁt palladium
el'ectrochem cal potentlalsnlvo a%e and | ow
ori thedikkasodhat they stcanatecarades prenadituecly | Alteenataiety, the electrodes

PR i, S A AR BN AR surva
tirfib M HCHHE @ppliEabl®acRRNELRIUSRAst BngUBRG @M it8! Abw Sd&ieftier 30 to
if not elimnate, shorting between el ectrode el ements

peyforg it$ intendedbincpn. Suilablaimaderisls are nekrasikcteddo nteials, and

. batteries of th resent ,invention ar [i.es

ingGertel i8St M PRLE o Ml A B S B metais and non-

mets,vé guad phrtrhady U buatHeRs (Qichias thag) ahe@resilbesuch as Cul).
nunber of battery structures that may be present in a

Withy easpsst itesthga gt alectiage imrterialsorrmapaiidior @b ssibstances —

mBRI€ ’sélﬁgg?}rgérc%@v d Lo Had™Phkh Jd;jt\éﬁwgcﬁiggﬁnz}e)ll&ttrcbchemical

as desir en application o

pdientials rogbltdgégahdhlaxlvti@teyfasian Mﬁagcé a\% s@imlﬁt | east
one anode .an at | east ne t hode, ere the anode . .
and mh%er&%ﬂr@aeo@n@%$,e§"@n{'f@ﬁ 3eseharaeteriged &ysmqﬂtﬂmg series

ba?tféqgg%ltuctd}@@r ﬁ/hzeﬁ(g tﬁé‘@%ﬁe%i‘{%aftt%?f@tr%tg% AP té‘%‘@hgured to

cat e may be sanme or erent. pects’ of
substardi@llpatedeceed noic eliéenatenshguingt betneerhatectrode elements of
BB RS lorR % R B2 g b Bbsont iventr
areeddrRs batiaries Slhlenb tfdrie’In&lid 8 ARG lor MSoreSn@ivRIalBAttery structures

despite the small area that is occupied by the two or

Ormwiits, eharerthesumbermef Balierysstrustyes thakmayt b ppegandiy a given

It f . rface sEl | r
sl Bl B¢ hueohlfad BeL Qe S bLoP R fr o more
fiveosV ing ke, adte.0 8BS deBirabifeia Hvenrgsplishedit of thety@ey. Each individual
el ectrodes of two

battery structure includes at least one anode and at least one cathode, where the
anode and the cathode are present on a surface of a solid support, where the
support for each of the anode and cathode may be the same or different.

Aspects of the series batteries include configurations that substantially
reduce, if not eliminate, shorting between two or more of the batteries of a given
series. This elimination of shorting is provided despite the small area that is

occupied by the two or more batteries of the series, e.g., where the battery units
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different battery structures of the series battery is

much hi gher than the resistance between el ectrodes
WOWwaokiops183 gi ven battery structure. In certai n PCT/US2008/052845

enbodi nents, the ratio of the ionic resistance between

el ectrodes of t fer t batte structures, as . .
aBEseaon i puises b S disupPaHs B ealY Soif Subject series
bé(ttérfé'srlné!uéé %hﬁ%@@hbﬁé ¥n ﬁ/hfdhothblrr@s@?ar@@%étwée@élé&trodes of two

nore, such as about or nore, including about 10X o

differest Deieydishgciores ¢fathe csarias dattess ibatmushy higher than the

confiaguration ti,ng between batteri

ref B B en, BRRIRORY, BENMES G iy C8uSre. In certain

erdbbéllﬂieﬁﬂé tﬁ@ﬂé@@@hﬁﬁe |oﬁﬁf ie%id‘da%@b@t@ié@ﬁhselbbt%dé‘@@f tb@) different
npl oyed are reviewed in greater detail bel ow,

whe
battgsy @érIU@wragm’o‘oq@ﬁ@@r%go eleckages dite. banade@ndhcathode) within a
SGRPH AT By GRS AR SOCob 9D b B HE 5 g more

moludmya)dlﬁtﬂoe(ro!r Mbreict ures are provided in series,
wher e each batte{%qfstructure i ncl udes 1g;\gcharr‘oer haV| ng

an aHBRRNARY W lHRATECYBE SElEh fRlieRs CABIIgYalRafTing Detween
bdhes RBn' 2 SRABCA! o ) Whtninbd IRy B4t vARKE! BR! different
|
wal | S. e

S
e cha las a vol une t at may” vary
approaches. ebdrbain rmmeamfmsgﬁmtfoannba@mploy@ ape trewahredtln greater

]lO. 5 L| suc om Wut 10 11 to about 10 7 nd .
detal| ek W SFﬁ a Sutbe 19PRIGaghes  MeYy 8" LmaVn”BEE‘?eai ysed in
ccﬁﬂﬁﬁﬁh@#rﬂeﬁ)en‘dh@ GHﬂf@Eértl'&‘Bbér 'b%ﬁleﬂﬂt%rﬁ@u@@%méf |ﬁferést

dried conductive nedium e.g., described in .
Appl Incegntain evbodimexds, tv@r/owswvesbaﬁsry stﬁ@ctur@:mmf@wded in

of whi.ch is herein | r f
szt VieTe s pey, SRR R Eldera SRR dRvid aneangoe and
calngdé pukitlorad insidtHe eimBér, legson W@Séﬂn@l |ﬁte¢ﬁaltwﬁpb|t different
so that liquid, e.g., stomach fluid, can enter the

'n@ﬁﬁﬁlbé\fauﬁheﬁ”t%ém@mﬁ%sh% oh ValumRi Hiett Rayb¥atyergnd gn certain
erRbBSEMS PATESIONSIRR B! 0 hBodl 14 1L 26 afiyfafout 107 1o

nber  upon en
aide dorfensiands indludihg froti obwmryoé‘hotoembbupom% Ivayn certain
in certain enbodlnents t he ports have a dianeter
emgﬂé

'mf‘gj“t%ré'hﬁ’a%’? . Maympgludeol aMerNt RicA gded  gpRductive
méﬁ M 4Ld88HHePRPEN AR aB8R t§er%1f| . PBEEIS07/82563, the

arrber are positioned relative to ports of other
distlastwer of whichioheérin fncorpdraied I@)ntefermcg of fluid into

d t of t h
osi i it ESTnRls. fog v an buaaineT dnelidse 3t sy qpe fluid entry
o&hani Aachst IRENJVEr0hoMDES tBhf fRN@NG ot hatBheich Wit &h enter

series batter As suc [ ocationof the ports is
ther\@mbernwheevmfcommcrsmcrmlrbmhucm thesbatietyuiseprieseal feaches the

ta?ébq S|tte f%‘t\é?és‘i%nd gas can exit the chamber upon entry of the liquid. While
the dimensions of the fluid entry and exit ports may vary, in certain embodiments
the ports have a diameter ranging from about 0.01u to about 2 mm, such as from
about 5um to about 500 um.

The ports of a given chamber are positioned relative to ports of other
chambers to provide for efficient entry of fluid into and exit of gas from the
chamber, and are also positioned to provide for substantially no, if any, shorting
between two or more different chambers of the series battery. As such, location
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relation to other battery structures of the series

battery. Any configuration of fluid ports nmay be
w@eb@smes1sso | ong as the configuration provi desP€TEs2008/052845

desired resistance ratio, e.g., as described above.

olbERGTE PSR Breth S gh tatlePh e e ek 3ppEs physical
re?a‘ironst%rétﬁér Béﬁtér@@fru’e'ﬁ@re‘ssofrfﬁé’%e%s PhatteP AHy (f:(?r’ff%ﬁh?atlon of fluid

battery structures 151 A and 151 B present ‘on surface
pqr& rofly sbe¢ i dhesgspose 0BG, aBathergordiguratian eradded the desired

; il uders .cat hode %54A and .anode 155A while structure
e% aned TP 88 BIFHALCHRVENd anode 155B. As

i1 uslg. 228 rovibies Gt BO&%a@nﬂeﬁ/ﬂ@UQSsérfeseBQiﬁeﬂ?aéécﬁermg to an
structure are present in_a chanber defi ned@d/ boundary
F

embedimaid of 3be. inygrdiosnt In FlGnd8.wagries) batteryf1 SUmasﬂleeup of two

B BAEPOUh R dRLA 34 18845 SHBrOBEIg, e el € solid

enttry rom t anber A an

sup‘poistt 188! Bagtelyp btricane ‘HEGSA tincngek rcatraidevd54A mod t@ode 155A
157B and 158B of structyre 151 B so that the potenti

whits sisueite Ag1BdhaleeRs criade-194B @8 #iocs F%@@uﬁéé"%ﬁted the
ﬁr@@é’s and gﬁobés%‘f”é%ﬁ @ L}& ¥truétﬁre“EFemE@Bélngnebkggmber defined

I'mnate I'n the con atron s
bypboteday7R5GAcarkb 3 6B ePrpssmtt motirmdwah 160 of rejrustires151A are

chL% qugn%ia/ a%ggéﬁf@ﬁahg’%\)g uﬁggmé)g%,?d?é%tgrom the chamber.

P&E 4 5PAEHET 5$’erf strbetlfe QBquaﬁ%%c%r tﬁ)dé@e\%ﬁiﬂve% 8.ports 157B and
o osing walls of their boundary el enent

pécstrucwre H81PBos¢ thajrthagpasentisd fesshating ahﬁﬂWQGISB Ehe electrodes

ofb’%cf@%?@”@% PR IR s 0 S5iabubn i SEnln oM fred. 1n e

caHTigRERtBRNEhain IhEIG.R6: poren 57 A afd #58Aaresgdditshed on opposing
battery 160 is nmade up of two different battery

walls gt baredarye156A ang EEG'IS Bﬁ?ﬂe@@ﬂt"ﬁﬁa QiR PRskioned & opposing

wly of SAEBAN 1o0B, A GToiE, s 1674 e 5B 4 present on

oppusingleslls af Mebdﬁn&@r&emendesuaﬁlth Tdepest tatHaupesitioning of
iIIustratedin FI G r*.rzq??édiffersfr mthat shown in FIG
Pars 137 B Redpla8hhinbayndary greseen 88-acked next to each

ot hegyg, Agg! bﬂo@?&ésabﬁdovéﬂﬁ%aeablgﬂp%C%gég%é@réoggﬁ?ﬁé g%gtii/rlaiing to

battery structure are present in a
arlmneldamomm@ntwfdhQGB‘EBntIaneSMnFIG 29, rseriwal Hattegp A60fis made up

A t 6.7 A 6 h i )

offtzsvro it BREY St 1§ A Anf NG 1B BrfisePt o gRa8d 38R of solid

rtlﬁéé efattk dV @Frhb'fu@e 1‘f6ﬁﬁ9~nﬁ’él@dé’§%b¥ﬂdéfée¢64ﬂx| érﬁd:l Hhode 165A
gorts 167B and 168B of structure 161 B so that the

ite structdre f 1B Hoeludeg asshore: ] 6dRKe asHeanodrid658. The structure
|II3§t aHgél ' ?:?Gl% dl"\ff&%dfrom that shown in FIG. 28 as the battery structures

are stacked next to each other. As illustrated, the cathodes and anodes of each
battery structure are present in a chamber defined by boundary 166A and 166B.
Present in the wall 166A of structure 161A are ports 167A and 168A, which
provide for fluid entry and exit from the chamber. Ports 167A and 168A of
structure 161A are positioned relative to ports 167B and 168B of structure 161B
so that the potential for shorting between the electrodes of structures 161A and
161B is substantially, if not completely eliminated.
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161 B is substantially, if not conpletely
elimnated.In addition to, or instead of, |ocating

WO bas@ojiests to provide for the desired resi stBOES2008/052845
ratio, the fluid ports may be nodified to provide the

desi red eS| tance n batte structures,

excariDl G013 o InsiERl (e foring L Roriavio BBRide for the desired
re@%”t&%bﬂa%o”ﬁ’@ﬂlﬂa%ort‘éﬂ%agi%Vr%blﬁl% t§§ﬂbm6§ﬁﬁ€@é‘sﬁed resistance

menbr ane may be enpl oyed. The semi - per neabl mbr ane

betwpeodratieiry strePTFes. mcempl)e, tfrtﬁaps)ttrrﬁahmréud@ual selective semi-
| actide-co PLGA

pdyiiAle, PRmEra e TR EB e R, STlitdEabts dmpbragy may be

fBloyBEE TheP QbIpRPMEaBR: nféthbidres tdlf @bt PTFE, D ®,
° de (vinylidene fluoride) (PVDF), négfl on Fgbrseoteher acron

pcnjytar@dlmu bl esilipaner i al rubbee por@olsﬁla@deﬁcq plycakayr ane(PLGA),

plpeAbRIdcEERE IPGLE BeBIPE ahethelrsr el H68h Bypiopyiene,
céll'u?c%e( Adtatet elbfy( ﬂhym fIdHAE) qurDFgeﬁéf.oﬁ ¢ bt BbSdthpatible

500 or |ess, including about 250 or less, e.g.
matﬁs@d T p@r@rslaee@fsthesm@mtsrgngmay vay degenq}h@ggn thenparticular

cogﬁllgh?ét&ne 'Wr?@r' n%”&értalhhﬁmgﬁgﬁﬁ%?etr I@]S I’Sb? aapore size

rane sSuc |f

(I\mﬁwtoffldﬂla@ooo ne00 duaniess adudhnas baotesos dter, lepsisiacluding about
t hrough the nenbrane to reach to the dried conductive

2546 AUn'eps R Gr ARoUSS! O_PH% Of RS istckras aboeRq giqr less). In certain
erABBGHLIREL fre Hé‘?n@%hbqssé‘wg oﬁBﬁBeﬁﬁé’?a Ié rﬁeHbrrﬁHétéchh that

support €l enent e circultry support enment
watekebuainlittle oinargn other fludech Cogstitaentsnat tbectargetcsﬁlet @ass through the

METIErERE e iR i R SonE L el R BF ST the Wentifer.
posi é?é"r?eﬁn EMbGRnidhes, (AR s%ﬂlﬂféfpﬁ)orp%ﬁ 053 4 @ity support

some ot her surface, e.g., side surface, as desired,
elameng The wpuaﬁynsmpmtjueiﬁmerst may t@hef@mecolpmnlm mﬂflguratlon

and i, B BRGNP R 45 PFurale BTGy Rhle! e SGAce upon

wEighoghienBRcEodé NslefRnte aird Adstidresl mebé tpeRldp @ffate, bottom
factor. Batteries may be about 20 or smaller,

swfage omBome aemsurigees Al side suriaceaasidesiraes where in certain

erﬁ%& er‘?énts 'tﬁ% EH%#@ gor]r wWiith f?{rgbélgyr&? e!érft?%etg (kj?{ar\?t%é %ya%@ partially

értaln e
prelsemaeta fop glirfeesfandd ¢ldphave a wi dt h rangi ng from

about 0.01 mmto about 100 nm e.q.,.from about
to adPfotertaip odimeeniai MF SeHRs Iﬁ“eé Baygna émfﬁloﬁ%mz factor.

Bé‘l‘i@ne% Jn%?gc%énabé bH%n B%‘Wsﬂ%l‘é‘ra%gmaﬂﬁﬂtt% ﬁ"ﬁ’ﬁm{)r éﬂ%ller such

roma out I mmto I ncludi n
ad no@nram%umr @nanem inolualbu 0. 2 rmm mnamallereugbmrr@gmg mm?® or

sraalgeg ﬁr}ncpg %%pogl rﬁ%qt%bﬂg% G’é ﬁrmlaleme%t is o[lmensmned to have a
width ranging from about 0.01 mm to about 100 mm, e.g., from about 0.1 mm to
about 20 mm, including from about 0.5 mm to about 2 mm; a length ranging from
about 0.01 mm to about 100 mm, e.g., from about 0.1 mm to about 20 mm,
including from about 0.5 mm to about 2 mm, and a height ranging from about
0.01 mm to about 10 mm, e.g., from about 0.05 mm to about 2 mm, including
from about 0.1 mm to about 0.5 mm.
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fromabout 0.1 nmto about 0.5 mm Series battery

enbodi nents i ncludes those further described in United
WEL@B®O3518% ovi si onal Application Serial No. 60/B8RUS2N8/(52845

the di sclosure of which is herein incorporated by

SRS el B , REE A fodoo i Ut

S@@éé P@é\héﬁBnQVAbBﬁ:aQi%h' 8a1i4l0No CBOMBAHT1,; tREIdisci@sure of which is
det ect abl e sign e.g., that can be reéceived by a

hereiteingerporated. Ry r@iereesen bed in greater det al | bel ow.

The nal generation _comanent. gf ¢ i ment

can B SR SROERShY CABEREND! Blo BTk ofIEEMN E°8 Sructure
th@ﬂnﬂi@inea&fvaﬂél@%whé%cﬂv@iﬁirﬁ@émbbﬁeﬁﬂ @hfls fad{cRtable signal, e.g.,

nodul ati ng transduced broadcast power, upon activation

thej,cambedeceivadibyra raeHEiedq:, %@@%Qrﬁ’@ldénsgrgﬂtﬂ sletgil below. The
SLchERSaBA UfifoRbil 6 BeRgh bIfBHfh oGOTSH, Eonyenient

acou nal s, étc reV|eme

ccﬂngtmérﬂ @nelehesht that hseoap@:mel ofgprveiuaingr amme@tab@ee@hab and/or
or uni que si gnal s, where represent at ive . t

medylaing gans & fropdeasideoOwWs (it URPB ﬁ@i‘v%i% tbé/d the. activation
chﬁSna Cyl?ét}ébfatblémﬁﬁo%@ %f‘%?ereé‘t’@ﬁ*lwé*e Hﬂ?df! eatdo‘?nllmlted to:

requency ul ati on signals n certain
ccmdnmdverergmajs tdreusiige@natye eée.aAs mvmawedraboventmlemjglsals emitted

trcwtr}/ vel oped in nore detail. ||§W whi ch ,

)b hsyglgna g? @g%'r’é‘?‘éé q g@ngn%%pmqﬂ%sg% Where representative

tyﬁéé S¥isignals BPAREr SR HRRE Mt hé H&%Hltédmopafréqu%yt é]ﬁft coded
driving power that is supplied by the power sourcé of

Slgm@s; aoptiiuteanodatior gigmalss fregheney udiationi signgeieic.

i 5y i oo, B rnRd e g eieth by ks Scarouitry,

ag dé@@@pédﬂ ainedre Wetdil Belo, aafioh ploducés Grugerdrarshpledsignal. The

circuit designs nmay be enployed For driving powers of
type @fcirouitry\eheisendsay depend: &y leasloindPark. Listhet diiviag Hoyres that is

d(:]@ﬁege?fg% @}5%1' slou & Eﬂl]é] |§§mﬁ%\' 'TEHF @xah:fi‘)fer 3{\/9&? the driving

nera onen i nel udeaa Vol age-co

pOBE |b|1aQo/rolté‘«S@@)ootxbﬁktaﬁdarcgethDStcﬁrcaltm giay de empldyed. In other
nal in response to activation by the activatjon
BB

¢ Wherle IReog I WRA ROXVEE SARSRS rg@ aRout Gy & ?BPUt 1.2V, sub-
thFddHod Errc%’(‘blé%%h bé rlﬁﬁplég?é‘.\clﬁﬂ?re&ﬁw %oWé'@ Bf %BBTI’[ 0.7 V or

contr ol a contr tage.” This digit
lessraroithreishola trammstobdeelgbe@mdbemanqolayeml p that

i ncl udes the activati on conmponent and oscill ator

Usi g SRpR GIPRAENGT | BF SI0nahshSeaig qesdRaiisnt gncludes
vcﬂtra@@d&rﬁt%ﬂeéd&ééﬁ%ior QVCO)et'hta't fdéinn@eﬁé&rt‘é" 'oﬁgltal clock signal in

transmtted. The signal generation conponent nay

respenseiéo aciivatioinneyt ther aetéation oneramamte ither MO sam bescontrolled
oy 8 digitdt¥Pcbit! WRicHGE HsBloRaPRakres8 dhd GARhEA &S S the Vo

with a control voltage. This digital control circuit can be embedded onto a chip
that includes the activation component and oscillator. Using amplitude modulation
or phase shift keying to encode the address, an identifying signal is transmitted.
The signal generation component may include a distinct transmitter
component that serves to transmit the generated signal to a remote receiver,
which may be internal or external to the patient, as reviewed in greater detail
below. The transmitter component, when present, may take a number of different
configurations, e.g., depending on the type of signal that is generated and is to be
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whi ch may be internal or external to the patient, as
reviewed in greater detail below The transmtter

w@ompomdass , when present, may take a nunber of PCT/US2008/052845
di fferent configurations, e.g., depending on the type

f | that t b t.t ed
BRI Cer D TR e e STH e oTRBIH s Fade i gk one or

mHRa BlecBBBe8! [N Eaif AV IRHRALs, ItI"l‘e ‘t‘r%htsﬁht'fbreéﬁfﬁﬁorﬁ@rﬁtl§,made up
the transnitter component is rade up of one or nore

ofvirreesr merey wanSnetgqemftberfoom oéanmma(@ In certalorerabodlments the
trerrbogl Ir,nent S o n tran m tt%lgc rrgonenlte [ sI ma LlIP of sianal
TREET HHP &9 %LHPn {0 ST JAQle FPUHsMF 13USP- 1R Si9

trariphittde mayamcme ef v@lnfefyefcﬂnalfkfémstﬂahéﬁhit%rse + electrodes,
el ectrodes, antennas formof wres
argennas (Qago in the ksm el W'f@%b@tlisném dn Cﬁﬁélns¢f@ha¢|m€§1t3 the signal
e y I o) r.. Ay )
ANl O Gol ol i BR8] 6 DS o BAfEE (a o

electodse ehasinittates ta dipdh;td one falsctode tramsrpitiee formda monopole).
certain enbodinents, the transmtter only reaw res

InGestain gripdineniswiie transrapies Oghbis@UiEssTe digge drop o power In
sdrﬁénél’ﬁbBHﬁ'ﬁeMQ' tthé‘sﬁéné}ﬂltt%k e&ﬁlf 'd%:e@' %ﬂ' %Ié?:'tnce'cﬁﬁolé' br electric

monopol e ‘antenha to transmt gnal's. I n cer
menbpolerrantmmattoetnanemu fslgelalsenlpl ogidaia emh)ddcmaerwte the identifier

oMBBUp @ Fafuiigh ey e T8I Mtgkabl ST ol m 6 h hich e body itsel
|sQJm|9I6¥/€@'§ssa cbh@uét'n&nﬁied'uﬁn et S@CHT@Eﬂﬁidlrﬁeﬁisgﬂ?é s@{nal is not a

requency (RF) signal. FIG shows the detai
ma@@eﬁlmgﬁﬂb@ﬂmgh&@%ﬁn%(BF)e%lgﬂ@hl c circuit that can

i nv:ﬁt@l %Sﬁl trﬁ% d@gq {‘6 f : errgsl‘é‘rzqq{g ncabgﬁgbtei?(yoenslg Urcuit that

catl petdmgieyed netad idknanst a@dcﬁbllné tb&lﬁe@@séﬁﬁ mv'éhﬁtsﬁ? On the left
met al s, en in contract with an electrole/ form a

S'@%t&f@rweﬂ\ﬂéﬁ baitey glestieefer Madalah dytimeta 32 and 33. These
m%#ﬁé%ivg@ésr?gls ow v%ﬁf'@g%ﬁg%gﬁéﬁ%)fgpﬁ %‘rﬁée@% (]:El atO gldeé plo wer to

an ok/ellilfnlor 251356Br11mh1le\0a$essrmvvn glbla/ebhag?tlé Ve grhétat ® 3hprovides a
osci | | ator sci Ll at or

OWp\é?@tgﬁvZQrOPde@nAé\ea gedllaiorbhe %t?‘b?\éﬁ% W?V% %H'gh voltage (V-

h.gw}?fﬁeegﬁ&hé)c%l‘ 64! gﬂéltﬂé%scmrcﬁrbﬁb@c&ﬂ@@sd @%r'ﬂerates a
ot her . coun e

ese two clock signals go into th
clotk shgrsl G2 and camtinvartesl nlockesigiodl 63,0wkioly areeoppasites of each

o2 Shes Bt YRR B, 03 B3 ARy couns e
ndrbEr of %&U&)ﬁ'ﬂés GndC SR L thd4obAgiM S WakibeR d'fﬁle'gﬁsté\fs In the
" 00000000 anges to "00000001 " at the first Clock

exayeple, shawn bera,iatugiugowrser isLempiayed: Thushehegopiput of counter

o Mo, o VL, bobRofBHE Finben a0 BBt as first clock

cyete, et @drithuds Wiy SIS 110t er prRe 84bit sdtpehofceduriér 64 is coupled
hard-wired in the circuit, and
to the input of an address multiplexer (mux) 65. In one embodiment, mux 65
contains an address interpreter, which can be hard-wired in the circuit, and
generates a control voltage to control the oscillator 61. Mux 65 uses the output of
counter 64 to reproduce the address in a serial bit stream, which is further fed to
the signal-transmission driving circuit. Mux 65 can also be used to control the
duty-cycle of the signal transmission. In one embodiment, mux 65 turns on signal

transmission only one sixteenth of the time, using the clock counts generated by
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generates a control voltage to control the oscillator
6 1 . Mix 65 uses the output of counter 64 to
WO e@BooiIee the address in a serial bit stream P@iUSIV0$/852845
further fed to the signal -transm ssion drivi ng
circui so be used to control

CoHRS 9§}c| gﬂtﬁ‘ ?h'Q d{;‘}VaICy?IPaﬁ%'Fﬁ%g‘?%rPOW% Bn diso allows other

AT hsmITNinI RS, TG thek BgHald " ANMEThHERS G1NH iven chip
one sixteenth of the t1ne, usi ng the cl ock counts

cayepe Baiitsd 16yoits ant3erbis4. Such a | ow duty cycle
ower and aI 0 _al l ows .ot her, devi ces

{rarieR B icin BinaRBelh aT 6P it GHuCeadRusl vgtagy, which

ercddicg@Re @bturessaébr Bnbliis sised o RhE th@fodiéuth‘té@ency of oscillator
Accordi ng to one enbodi nent, nux roduces contr ol

61.d3y ag@ﬂpwmvmﬁrett@o%mﬁrql I’Y@'t&%ﬁe@éﬂ’ deai ig) Weﬁﬁﬂeﬁ@”a' address
oS A8 o Fhe bl RLLBHl ELRAURNEN 18 E3SENEA O e tre control

exanpl e evcon

vottlage ishieighethatl isaadvers thebiatdressabit ds & 12 alzrm@@bhettz signal is
ghal is genperated by the oscil]ataor. Wen t

QW@WI thg scilgéori é\“ﬁ"r@ﬁeh’t i cary bevwéﬁegﬁlaer%a%@@ rpegahertz,
oﬂoéma%e hift k%‘?rﬁ’@"' [%r%a%ttgﬁﬁére' the %\géﬁ‘ﬁ)@ﬂr’rﬁtﬁ to modulgltlng the

ator. thi's can ertz an
ptenmddnehpurpose af nupbass ts mohtroktlrye fngqtafprmyoafcﬂnevmuator or an

Al el EiMEremBodimn 87 e aBRiher SoRd sTGABRR: of "t he

OSC'TH@"OGfplﬂ’é o‘f"ﬁmﬁ@ﬁyérér ?lé@t&%@ﬁbﬂ@'ﬁnv@fﬁﬁ Mich can drive
anplified signal of oscil ion. The outputs of nmux 65

tharete@mqﬁSeta IWO@e@cdlffeb&nt@t potengal tgthersoltiond drive antascillating
tr od differential po ial to
e BREh 4 Pl L Fulie p il S dG sl fgotroce o
plsh Gep@r eiargé toeg e thess@nign. or drive a single
eI ectrode to push or pull charge to or fromthe

sol Ui 1Bis Manneni therdigiiea braasdsagis /iheesenusngeft @stagel 1's which
h
IR oSy Sy B80T gl 19 o

repeptsailyg dng waolkd @mwulndectnoada:wmgrmmmai h@r mﬁtal 2 (32 and 33)
netal 1 or tal 2 (32 an W{L nsuned and
is gogHMEd AN 'ﬁﬁ@v%rmtheotp'u rYVf}er'ibt SRy NRJONGRIRACrates.
oper@iRs - cddi ﬁFath?t@fi‘og%ét éé’r‘ier"aﬁ@n Sdbo‘ihg%n&nh are of course
cou [

generatlon C nponent ar e Se poss
pagsitile g Mt oolsfug]fratlonseoésmtere&tlmdadebbut are mubtllmlted to: those

degelibbiain orobdidts  BRST LaSPidabeBe e abate. PO H(HSANEp16370;

préméidrf‘afl“abﬁrbaﬁti%h' éﬁna‘ﬂﬁo é@/8§@706@)6ﬁ1e6 lonesligA 1 JEbNG ke disclosure
2006; the disclosure of ch is herein |ncorporated

Ofbyhlcléﬂ%h@mlncr)fpcb'@tﬁobbhfééﬁtﬁmerrents the activation

exa I ggttgfn Lﬁré;tg C@@%&PCO g&%ﬁh W&e%nﬁ%@? g, @ power
stéraye element. For example, a duty cycle configuration may be employed, e.g.,
where slow energy production from a battery is stored in a power storage
element, e.g., in a capacitor, which then provides a burst of power that is
deployed to the signal generation component. In certain embodiments, the
activation component includes a timing element which modulates, e.g., delays,
delivery of power to the signal generation element, e.g., so signals from different
compositions, e.g., different IEMs, that are administered at substantially the same
time are produced at different times and are therefore distinguishable.
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where sl ow energy production froma battery is stored

in a power storage elenent, e.g., in a capacitor,
wokiosiotiBen provi des a burst of power that is PEpUS30esos2845

to the signal generat| on conponent. In certain

enbodi nent s, ctiyvatjon co one t in es a

ti miHg CEf @Weﬁtm PR Fod hleaPQE‘ é‘eﬁs O&efuavgona' plogksy of the
|d@ﬁtlfi§?§'ec5f tHe ﬁr@s‘ﬁbﬂi‘%‘veﬁ?rﬂﬁérﬁb@%r@'&@@ﬁt of: &tegrﬁféd circuits,

gnals from ferent conpositions, e.g ferent

wlnﬁlesthet indegrates eigediisi isckideda awmsmfwsilmufynctmaé dhecks, i.e.,

roducedg qlffe{ nt. tines darethereforet

mppBn §TitEh 2L EEf Bkniliy &1 ERbaPiEnet X ontRa b to an

ineludfngalt bR MR fUNcEEKE! Blbck)@.d.dpoivef *s@ur%eofrahﬁwtter etc., may be
i ngestible event markers are present on | nt eqgr at ed

Prepeiuinta singleindeqrated aif @Qtr igtteg receiver- By singlaugtegrated circuit is
B8 il 4304 ALl HOSARBORY ISk Ror NP AMCABpat plocks.
: .g., TWo

Assuciortbe inegtatedmircoit isidinmgndalithic ditegteied fcumcnt '(alﬁ@lknown as IC,
bl ocks, power source, transmitter, etc.

be
mtgr%gngt ,nﬁg@cmpn@n@oprﬁ%r%rggut@r ChIp er £hipy fhat |s a mlnlaturlzed
elé@ﬁc?hllf‘%ﬁrcu@t’}yvﬁdw}’r% |HEE1%3§eGFﬁ|CBh§I&éC}bF db§|cg§aﬁé V\?ell as passive

single circuit structure that 1 ncludes al
ccﬂnpd&rwrﬁs) tHairteas beah rhaadksturdd isdod, surﬁaeel mftaghmlt stmbstrate of

circuit is a manplithic erate Ci,r cuj al
SSfuicBtlisipg raRPRani T JHEpBRAT rcals (L rETa ST of the
preBbRt @rﬁvé?ﬁlbﬁ) Mdi/a%e' 5F1yBr|dSn ink@refd? WCGl‘t@CWhRfH @re miniaturized
circuit (which may include sem conductor devices, as

elaelronigscifsagsi WSdcroan@ﬁtlrngtdhat seEiCInsbIstarnaeioes, uagavell as

Pt ForPBOAES, Rondhd s BTRPR Byl BBRlL o

enbodiniidimedts dfitAepresaitinvahtidnt providary Ioepbwef, irfiniature,
rated circuits, which are mniaturized electronic

A SR A A WG A AL A 9t AN
adifiblesieiPiietthe Bt 8 pifiefTRAAN LD, rAREARE o dreBerermined

sigmdle(bztsedrorplboailyfig%raeﬂam power,, an@o(rje -attivates |ts-igteat%>¢ eﬁrtain
nar i ncludes an integrated circuit |1 C
P&IA% tm%alnlti?eﬁ%? entss af degerigd f"lﬁ%veodé\? %MSU%?S the
egasegrb‘od? RRfsukh Léls%etsrt@rﬁél% Ta%uoatcﬁ’fcgﬁweé %ﬁ‘él@%‘éllsFﬁﬂﬁérmore

on’locdl Iy generated power de-activates
thetlEM bGsed aepeajatelrcmh thapehamgesothetimpedahoe bhasmsed circuit
t he, | EM use

wiBR IS Bealfie FoF dhohl it aging ah sttt G by Thgdulating the

aranFtﬁblé arel \hé‘\l'é?oﬁﬁUf thd Bl &R tABE Fows BftoLGVHIS BStiént's tissue and
ecial circuit that changes the inpedance of a closed

yiduids Astdleseribed g maie deait elewe such atqrréuél@pn&@teratlon @llows

th%@?%??’n@pe%%”% Pl PO RO rf B S A

sutBdieeif stsord ESbe detstieddy of ledeier ﬁﬁccﬂﬁé@tfwﬂth‘id]e Patighte body.
detail below, such a circuit configuration allows
An IEM's IC can be packaged with an integrated voltaic cell which can be
manufactured on the same substrate as the IC circuit. This wafer level
integration significantly reduces the chip and simplifies the manufacturing
process. As aresult, each IEM's cost can be considerably lowered. In one
embodiment, the anode and cathode electrode materials are fabricated on each

side of the substrate, whereby the IC logic is situated between the two
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the circuitry to operate at a | ow voltage while
generating a signal that is sufficiently strong to be
waledsoras by a receiver in contact with the paPCBOB2088/052845
body An |EM s |IC can be packaged with an integrated
VO ic cell whic ca manuf.act ur e the sa
e'@% i? Gt e ?W@OB Blﬂ logicifeuityz £ Vatlegx}’éla i8ation chosen

tol rﬂhﬁﬁfz@tth@ %rézh QUélfléﬁ;ﬂﬁé ¥ rtcafl ofh thB%n%@ber%%ode electrode.
sinplifies the manufacturing process. As a resul

eac hFICEN igusteates @@rexeenpiarysdw@bw Jusakoreaf thenlE(NhéC in

d| nmen t he at hode el ectrode, mat er .
aGRRSSIAE Vi, ol rbed e Pt i e R R S B EpBgdiment,
thile dHip’k @abstra® 204 lat&io%@lélﬂo\/mgraﬁo@@ ek e mdaﬁxs cell,which

one enbodi nent, |c circuit is situated in
carobe e Iayﬁr&fd\ﬂ@@m&burm 0306 Qqaée@padh@\b@pkagg|o|f1§ubstrate 204.

O3 bEBhbe Mgk oy SUBsPaRIS L £31 BPfecahBas [89P Rl 2B,

es an exe device’configura |

whiEMin €his exampbes @a@c@pw @Hﬂonde (€nodiTrentleofrotiée202 and 206,
ri)(hesent i ventl on. I n one errbodl men

ot | C chip!

e pailag N Er seigsds qrbekeﬁgomﬁwd( lgim thgrvalc cel. The
EYRIC RISV oMl Haed Bty btk s NEgpE i ut
foopp asietwnsiirteit dér thebsitast ce}aIIZCEssemtlally ayenlgwf |Coettdrapbs the
IMRCBRPRGT HiacP oAb b st oo AR isdal SRR current

ﬂdwﬁg thiouigh tw@b@ay$|9rd/eﬁz réée.aiﬁg%n%grtr@bytoe] é béfeﬁ)naﬂ REARN
he“voltaic cell’ CC|rCU|try

recatver gadesciibed mb@rteramredemhbelpw urheont@zt wrth zﬂne b@dy Huidtcan

cgsgei ity abYP Bof Ctib hEerbiied Mdafed ot i s
" extRoieahat i thid dlectrb@sLBY e ohthd Visttdiotall arEeMe as the
of current flowi ng through the body fluid. A receiving

trafsraigsion Qie@}VOdQ‘&rfoéﬂlﬁbleoﬁB'IS Geakipuratioasagnifigantly reduces the
cgﬁ@%&fftfsﬂtrfeﬁc% U{I‘HEL %ﬁ{c% fm@a@gg grﬁgrfé%é BftéHe

ui d can 'S durre Fecel

exrhi@tsehnghqui»edanm ersmg\h)tsepaﬂzm phinef tamtrtaldeetwmdearédﬁierent
and of the voltajc cel] also serve

fr@méhg o baicsalericdss @ Biopge AAIUPRALNIGB dPgHRReS snihe
CitANIHd 8RR s RiE S B fifed dnd Boer

er nore I nt'erft ace

canshinptios. hT@eim,amBmgﬁse valiEingeh elspradas dopaansoission also
ectr nt fromthe voltaic-cell

inhres BN e eu R Sl Pkl b Timadance t o

the Thd RUE the IFV AlYctioRd 4! d&lhb@@tllﬁlé%ﬁ%ﬁérotﬂat transmits a
efficiency and increasing power consunption.

urvglee idestigicatign ®@d€t pece ppwares el Thig kceanbe packaged within a

PR R B et VR AU & o P PifRcEos oS i heTEwm i

swalavdd She irsidnsid dtbmachhide ihtaat@dt\wlitaic cell, or battery, uses the
stomach acid as the battery electrolyte to power up the main chip and
commences broadcasting thereafter. Furthermore, several pills can be ingested
and transmit at the same time. During operation, a unique identification code,
e.g., using BPSK modulation, is broadcasted. This broadcast can be received
and demodulated by a receiver, e.g., as described below, which is either
implanted under the skin or in contact with the patient’s body tissue. The receiver
can decode and store the identification code with a time stamp.
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uni que identification code once powered on. This IC

can be packaged within a pharmaceutically acceptable
weelsodas3 e. g., as described above. When the | BENM/US2008/052845

swal | owed and insi de t he stomach the int egrat ed

vol tai c cel or s the Sto .d . as the.

bat 1 BrgnecraborBigtea IEMIG.ER RS Aru e AN ER O (erifpn CircCitry.

TIS8 'HFEGi@r‘?Ss '%bﬁﬁ"éifréattb RGtddh @iﬁ@ﬁﬁb@danc@%étﬁ/@bﬁ%@ anode and
several "pill's CTan be ingested and transmt at the sane

cathede elaq:tnodgsoMéln@n trweleatrqdﬁma@ nefesuiniérgadiioancdeirolyte

e.,0., using BP dul at br o dca d., Thi

o e b S MEom a0, T EhSidee eluRbRTiE BE T hred M figh and the

0} 8GRIt \eefivatedd - Whas tﬁtﬁél@btrb@ds aed Wt;omﬁd:tﬁblth meeelbbﬁélyte fluid
anted under the skin or in contact with t

I
a%n‘{) hedRipesapsadateaivneCcircuidlatecisithe Aremin 'H%@ant@e IC is then

the identification code with a tine stanp.In one
a&t\{%{egj ment, a IEMIC includes an inpedance-detection

CI r cElmlbbsmmé'rﬁtisS)fo:rher praseny inventiombllgwties shrardsitl és bptlate at
i npedance between the anode and cathode el ectrodes.

U e Henallvdenrdiagesr & agperalidhelq&dniapesate with a power
gyt I
SUPIREAT 0/8 O V. I Ghe rrﬂrodlrﬁ%ﬁ’t”ﬁ%;@rs' cnflgfifed BPEAAARFwith a

en the electro es I's
paeen suptphdat penoxinhatel Ot b@e% 3| addmon,ohmEaMtam ¢eHl exmabits an

LT linon Lo ol DT SRRF e o bk

eﬂﬁlﬁltéflﬁtlﬁfémﬁ'm@@tiﬁﬁ@é 3f SpprloXfinReRBSOE —iIKY @'hhh 01Fhé‘|ICC&4‘éo
he smart pill to operate at unconventionally

pr@uldea@ésultrarst@j@a@aamer aleek frenuencyoparabye famlttatlraag pﬁ@kfesnstant
8 - 2 V. In one enbodinent, the ICis
Coéﬁ'ﬁﬁpg%?éﬂgto operate with a power suppl y at
apprigadreémbydiméht; ad 16 inGludies Beeé baas of theuiwgl The Girst part is
cell exhibits an internal i npedance of 200 - 10K Chm

an ipeRANSRRIPARIN CIreuiy Watuges the Prtternapihespower supply. The
s%c%'hﬂr&ﬁ il AR d@@%ﬁcﬁttﬁﬁ%%&%& Re ﬁ%@sa%%gcﬁ?&mggﬁance

provi an ul't e carrier

déteetiprecieouit ¢dreneloythé acaih lr%ratut g sebgtanﬁalgsiabamver consumption
co nications. In one e odi ment an |
befare ep%ﬁt¥e§y setegts @Ul'mpﬁdaﬁ%'oﬁ’Yeﬁ éFa’fbépK é@mﬁnq’vhe” the
t
imBRRAES Lo S I apBRpTAEAL OK DS th A cEuP R adhiidtPand
thehmtpedaoaej dattcion legrcuib saa@esouﬁlbetselfﬁenimtimbduergc tThenthird

oL oA Wandtborictity emtondy £ e B5 eRURGT G0t when

hamg&%g.wdt@wcdj@n 10K Chns. Wen the inpedance
drops to approxinately 10K Chns, the main circuit is

act | K& dbpegsentshan |eor@@tu>éaw§caemdnpu diagreim diuistratiag the design of
a 9BRPYR! & LRSI danbl OMh "Sh P FASS Amehf S thle” Bresent invention.  In

general, the IEM chip has a battery section 302 and an IC circuitry 304. Battery
section 302 includes the voltaic-cell electrodes, which when coupled with
electrolyte fluid form a voltaic cell. The two battery electrodes are coupled to the
high-voltage rail (VCC) and ground for the IC circuitry, respectively. IC circuitry
304 includes a transmission switch transistor 306, a recharge transistor 308, a
recharge-protection diode 310, a recharge capacitor 316, a local oscillator 314,
and control logic 312. Local oscillator 314 produces one or more carrier

frequencies which is used by control logic 312 to issue a transmission command
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part is a watchdog circuitry designed to protect the
patient's safety when hazardous situation occurs. FIG

wd2@8me3dB8: s an exenpl ary schematic di agram i | | BET/D810081052845
the design of a IEMIC in accordance with one

(FHER A potRAdea et LRy SE anct A FapSMissioTo W iH Erpeisior Age. For
e@ﬁple%&&ﬁéﬁbr% leﬁ‘ ﬁ@@uéé‘%‘ EQ%HE @ﬁ\?ﬁéﬁ" béééd %‘ﬁ' Which control
el ectrodes, which when coup electrolyte fluid

Iog@rm% caol g@nejateeal blnartyeplnaaﬁ Bbltftt Ieewngl (BESK)carsoded message.

cou ?’J?ﬂhﬁ} P"’étgﬁlgt%? S‘ﬁ@ loff "@P%'é ?@é% H'arﬁé)r%lt these

meg@éggi;es a transm ssion switch transistor 306, a
recharge transi stor 308, a recharge- prot ection di ode
310, Whendeangigjer 8agds ﬂwmedgqrg a pw-vBRedaea PXigivgl retun circuit

g&rﬂvﬁ%ﬂt bwdep9iHe ?\&% voiBfAkelPRfd Hoﬂ%gr d%%éegu:gr;ﬁ}%etﬁe current

or nore carrier requencil es IS use

flavaing r rodigigitiee mgndsHS@d;el@ alercﬁr‘mmagedehen tran3|stor 312 is
conma d | abel ed as "broadcast") to turn on and. of

tufneg stQ?oﬁXt@W%' cliethng AEFWE (pfet‘g@%n th@rt"@(é’ﬁﬂﬁ@ Ce" electrodes
e lISiE 'aaﬁ P TSR thel 8 ﬁémt ﬁ@\ﬁﬁg fHtough the

tro ogi ¢ 312 can ge ratea |nar -
paihanit B bo@yl i8 g;lgjﬂﬁtﬁlﬂ)tlydowedemateﬂwghe oDorent «»IIraWo:qutlae 34ast of the

th n swW tches on an f transistor to trans

citchEBe s 6 csMol 3 T4 anti ERbicT istic 333, i uliRBR) gow so that

thbRWMs &1 t eNffeRERG irl ﬁerHSéUy:bur‘?éhtt bdtieBhaME #p8adcast period
bet ween the two voltaic-cell €lectrodes. Consequently,

anchthecsilensatoeriogwi ng t hrough the patient's body is also

e SRR palisfr APk hihededn' Tie. ot sl Seprodes are

effdctivelyodnsrtéahi Pist & fedullighthieMpeIRI Hrofiaed eﬁyJOcﬁ@l BRlcitodes is
the current flowi ng through the patient's body is

signifjaantyciomer yihagwdien KaRiSion 306t ipdunead efht Ter amwﬁ thakecontrol
Ioé {31 chcfrﬁlﬁugé 3@ bpdtate E’{?Pe”%%cﬁafdé lcﬁégﬂ] tlé‘{%g)qowdes the

r ol I'sS'sS i Ci

n%@saaey wLafgec(arGC)itd bemmdeglcmgmerl:l@wwauecbaﬁge capacitor 316
etween t ast perjo nd the si|ence perio
is\kgeRaigeshw §Fd?leglg‘60hl§ 'tsu'nnn% @Hcetq?élosimevow an 6“36151'5ft°r 306

re%ﬁﬁé bRd8&hEh a%[)s?&rt?] n§ BAN d@@h Adsés ff?es%l’éar%et B&ween the

t age prow ectro s is significa
b&t&mreleﬁmdemmwdtaparmode dﬂospﬁeveetst thren ebangies . stoed |n capacitor
ntinues to

3f BRETHOMAD ceRRth T b3 P ad@. BietRoRBm i iode 310 is

aS@ﬁSﬁW&%d\éQb%@@rééﬁ@t svtchAfef ik, | 0gic 312. Note
t hat recharg)I capacitor 316 is recharged when the IC
&

chi pltiig posswlsithaty siripgr ihediranswissiath @eriod anscilator 36 and/or
control logic 312 have depleted the charges stored in capacitor 316, causing
VCC to drop below a certain threshold. For example, the voltage provided by
recharge capacitor 316 may drop below the voltage provided by the voltaic cell.
The difference between these two voltages may not be large enough to turn on
Schottky diode 310. In this case, control logic 312 can issue a recharge signal to
turn on recharge switching transistor 308, which couples the battery voltage to
capacitor 316 and recharges capacitor 316.
In one embodiment, the communication between the IEM IC and the
receiver is simplex. That is, the IEM IC only transmits signals without receiving
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35

remai ns of f. Wen transistor 306 turns on which causes

the vol tage between the battery el ectrodes to drop,
wolt@dme938D prevents the charges stored i n caparCT/082084/@52845

fromflow ng back to the battery el ectrodes In one

enmbodi di ode 31 S a chott e to ensure a
a’?>’a§‘9”§(%f%ﬁu9?d“‘?‘#ﬁi§a PR 1% §e§8%?ﬁl Pi‘a? C%{PJ'PHS’GFWQG” the IC
elbét%@éﬁ 8aH We P@éél@@lr mFb‘Efr‘t'r)} Hﬂfb@@h e p@ﬂ@ﬁt@é bééfmléé’ue and fluids.

 ogi c 312 have depl eted t'he charges stored in
Th@rbr@@smswws pedosnag aid@o lequepcies | iow exaowmie.apme at 10 kHz

afd fHE0Be” o Qi Mg nyhrlbesd B e liey NG iatiency values are

alB Posdesle bih igeackd] tdictestebhta-gaskedi fbfraaRNegn s \Weed with the
these two voltages may not be |arge enough to turn on

presadt NKgNiMeoestamo. Injqne emeodmzent, Henirarsmitieg datg packet is 40-
o7 0 SR 85 5500, DA IERBe ppter. T

rewlzzag@td carppaci payloadd 6that demeciesr gios Ea\pacudmlflam In one
In one enbodi nent, the comrunicati on between the |IE
empodimentinbe RaMegd Fan alsq isiuce a fepuard error gorieehipn ¢ EC code
sd?_ﬂ*a)f thé PR SsiSh %ﬁ{oﬁ’e"l‘@&b‘&u bRS YnYbAWARNt A Qlﬁ%l Bit occupies
communi cation 1s per orrre via direct coupli
1®eyaesnoft e Icé?rr(ﬁre«:ioclodeﬁheartnitst ae B&ﬁ(\&ncodedcmthely encoding

c:t{érou h the gauent s, body tlssuF nd fl ujds. Trge ,
P ordB8' BrsShReca: BwolrTBhuesiEPEdimety the 16-bit
SyPERMIHi 2aticPsreanbld pbft@rrﬁﬂ@lu‘d@ﬂ zobllf@for%‘ynglﬁlrolﬁl'z'%tlogd?ﬁ 4 bits as

nunbers of frequencies and frequency val ues are al so
apeaiiiblee. In general, different data-packet formats

Co S b o A B AT L1 TR i i

adcoidancy wihiopb shibddibenabPthess@sant ivention.
Chg‘é/nchr on| zatl on/ preanbl e pattern. The rest 24
a

bits
Ty a'payi"dad tFat™encodes®th&E'EM s i déntTTiar "1 K
one enbadiopeptopo t helopaylooad: carciadesgoiipob ud@s@lédoqov\ambits
enror casdoestdoon | (HEC) 1ceder sQodihat otdieiob ransMhS8S4cORss bits
I % nor e OEO%E)%%S%OP]O I| 301% Ieéoeolirotéicl) I]LI?OQ%-EH aO%qu?}léaébJ taé%%%Upl98e4sb t
16 cycles © rri ocC e re* o e
encoded.co@heroencodi Ngosehenesiiane 18d1501 POSSdodaetor Iopk pits
a furt h%E gorlp%gd nqplt I'ag 3'06 QH i e or its
synchr oni zat i on/ | pr eﬁn't)?’le Oﬁa tern inciude 127bits Tor =
sVnchroﬂP@éﬂP@ﬁJaﬁ@w4lbﬁ@@l%sméHpWeaﬁ%P@l|Ta§%@dﬁor9w bits

i Il ustrat@ssan.exemnl ary, Racketofor nehofi0n L6 1EMo: sos bice
chips in accordance with one enbodi nent of the present

i dvent i GRPOCHR° | DAL SPhc°l PPedr 2°°8°°bilt8=Ppail 'vads* »i==
broadcastwedfifoctmdecQ 0000Q0N0Q0NM 1 110300 I LIBOLOLL 054 bits
10001100 10111000 dlsabled for 34 b|t

000000000000 1010 | 10010 10 OOOlllO | disabled for 984 bits
10 000000000000 | 1010 | 11001011 10000011 01000111 | disabled for 984 bits
11 000000000000 | 1010 | 10100101 11000101 10100011 | disabled for 984 bits
12 000000000000 | 1010 | 10010010 11100110 11010001 | disabled for 984 bits
13 000000000000 | 1010 | 10001001 01110111 01101000 | disabled for 984 bits
14 000000000000 | 1010 | 11000100 10110011 10110100 | disabled for 984 bits
15 000000000000 | 1010 | 11100010 01010001 11011010 | disabled for 984 bits

TABLE 1
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1 000000000000 I 1010 I 10100101 11001010 01011100
di sabl ed for 34 bits 2 000000000000 | 1010 | 10010010

wQa 208/00083 00101110 di sabled for 34 bits 3 0000RCD0S0052845
| 1010 I 10001001 01111000 10010111 di sabled for 34

bits ,.95020000000 |, 1010, |, 11000100 10111100 f

01007 USUBIGSAT GrCRPIY LA THBYBD GEOHBBES o hy patterm o
001 60RPAOHUAAdS Wth BHOBHRbaftheRbb el REsdrt iRV&Rtidh. Each bit is

000000000000 I 1010 I 11110001 00101111 00010010

regressnited by 96 dackicyeles. (BREIOTOo00he battery corf@uradmg it might
10011011 .10001Q001 dj sable r 34 bits.8 000000000000

og I5IAIE 9 TETT 0k HaBaRIE DA dEbS e 1 e SRR power

tobiHes o ScilfA8R00A0GR @mibckident, the0Lht ka0 AAie transistor 306 is
10001110 disabled for 34 bits 1 0O 000000000000 I 1010

mpinfaiped da e sepriantiallyieme 19 ofilgadithan Paris34 Thus.sduring the 20

7 MR g R 20 SR D oB0Budbe B P oAbz of

foit 25Q31 M0uAAP HRO0N kHiz gedpisetdsdion, tBé drivies islén (rXBEHAAA K for 75
| 10101 10001001 01110111 01101000 disapl ed for 34
i fslogical (hotapnEeHy Pedingaviih eoteneECas120d Lata-clock cycle,

' r j 0 GQo i
5008 BrBT8b 6190, 0B ey e Rareal,  Hahsiil begins
willFth@ falling édge ohaemtaclozkaypleaandt alsm sasts frorb syrleendote that
or .a bit pattern of "001 0" .in agccordance with one
obb e RS 69nft%at,!fe%@%ﬁ@nPﬂ%ﬂtﬁcﬁﬁmeég%ﬁ 334 Ppssidle.
r eprEeRng §steB¥ntsbak | H@MAUE ARvelRERSH DO 142 (ththsmission of a
battery configuration, it mght be desirable to limt
sefiieneet 1 @he1 sinoaccudarcalwith angcembodimentnefaihe present invention.

NG el 167 by S bRttt o] Boishibi? BEGTRY af RER cvcres

in!;l‘éabe015lJ’ﬁISStc%/@l‘-eissr’;II FIG.equptededt®dran esenmpiary mvddormofs10 kHz
during the 20 kHz transm ssion where a clock cycle is

traysisSionhel asedeense UK G1grin ZScadanee With oneremBodigient of the
. N for 25CH . i
e N SO LR o ST v,
begi Inscantdin entsodimentsy thd apendtion datte M darcye ldiideadhto the

| asts for 16 clock cycles). Correspondingly, a |ogical
foowing; foiffs RPEYHNSH %sh%\lﬁtﬂg PREC altﬂf@?fgcaéad@f@ﬂsaﬁnd power

d&ﬁﬁ.atfgltriﬁg%hé%%rﬁg? i‘ilégioal IR of]rgnBX\‘}biglél%Ms%mes less

t hat r duty- configuration and enco
thaoh®nmé. arBurig dhedsddibgepeids. the HC esetnrsechron. However, the

oSS GiRsa LY - 5358 Tor el Qstilankc SRR R Bhidabiizen In one
efbodiferR @8ARY theveriaddeAst Pefied! Bapadiet iBUrReIRiRe8f 256 times.

il Tustration, each |ogical bit occupies 3 clock .
Dagrg eschitrastsargsion. the icgrsreissiop| dhiver tiansiston gpenates to transmit

a %éggal fﬁc}/is\/‘ﬁ\éﬁftﬂmgoogff ]fgr lc$\|_pgzeriod of time. When the transmitter driver
transistor is off, the rest of the IEM IC remains powered on. In one embodiment,
the average duty cycle during the entire broadcast period is maintained at
approximately 3.9%. Other values of the average duty cycle are also possible.
During the power-down period, the IEM IC is powered down gracefully. Broadcast
is turned off completely. FIG. 8 presents an exemplary state diagram illustrating
the operation of a IC in accordance with one embodiment of the present
invention. During operation, the system first enters a storage period 702,when an
impedance detection circuit operates to detect the impedance between the two
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transm ssion of a sequence " 10 10 1" in accordance
W th one enbodi nent of the present invention. Note

wo bas/ogash | ogical bit is also shortened to 3 BPCDUK2008/052845
cycles. In certain enbodi nents, the operation of the
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storage period en an inpedance déetection circuit
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down. Note Human body 1000 | Sm”,
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conductivity/pH value 11 pH

TABLE 2
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Note that for actual

chip design the targeted value can have +/-5% to +/-10% over temperature,

power supply voltage, and transistor’s threshold voltage range.
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f2_broadcast

T _brdcsten

T_brdcstoff
Signal
Amplitude

Description
Max
Oscillator’s frequency 256
Low broadcast frequency 8
High broadcast frequency 16
Holding time before enabling chip to 8
do broadcasting at power-on
Time for broadcasting 8

Signal amplitude=Vbat-(voltage-drop- V=

over-Rbattery)=a strong function of R=

Vbattery and Rbattery V=

For slow cycle, VCC droops so much R=
that output driver’s impedance

increase which will reduce the signal’s V=

amplitude. R=
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Zout put TRX. can be ignored) TABLE 4 As to a IEMchip's

physi cal size, the chip's dinension can be between 0.1
wor@samisi0 nR. Because of the special IC PCT/US2008/052845

configuration, enbodi ments of the present invention

can provide a | EM chi hat is sufficiently s | to

be inc U\L{deg\éo”ta%e 'ﬁ%setre?@ﬁ’é\é&%?e pills. \%Jrgexarrﬁl . a | EM

| C chi p cdviddiewegn Bbateandess t han 2xR=5K2. (ZdatpGurex

enbodi ment, thgpdereki p can be 1x 1 mP orcaiﬂq%nlugg). In

one enbodi nent, the chip is 1mm x 1mm The bottom'si de

of the chip's substrate sefAE4s the S 1 el ectrode,

and the S2 is a pad fabricated on the top side of the

substrate. The pad's size can be between 2500 M2 and

0. 25Asm® a |IEM ohip’epibysicatesie, tihéehppésldinsersgiqm oan roet ledtyveen 0.1

Y AT CReRaLT Y i AOPOA [hgondue PhoCERAgiments of the

prakegt nQERGor ean BabligeYa A cHig Rt ik 'SURIBRB! SMall it be included
certain enbodi nents separate el ectrodes are en‘plé&yed than 2x2
esg than 2x

tofropsiplypes of pillsr dtarcexaamplesadiM I1G chipstdrsbana s

L S0 RPRERTIAS Y, LG B PHL M . Gl i one

erdb88iderit! &t BhipSisomnT KSAEL | TREYoottdnd sy ef e ehipassubstrate
802 is fabricated on the bottom side of a substrate

segpes aerihe Ik eleptredecand thaubatis & ragtabricated paithe tgp side of the

s@s@%&é.odﬁq@géd%ngiéér%a[rg%g%&wggﬂ fé&fhﬁﬁmﬁngqugﬁhgg& In one

abricate n su a circuitry redgi
erdbodingempitegidcis, agphexibraitéledp dranngsiuhy el ectrodes 802

and 804 provi des a power Ssu rﬁ)l to the cijrcuitry |

wi t HAENGUSHY the iesioURriescription chspoRas,a shin aoRfiguéation that uses

| . . .. I .
B, S48 ERGER 87 a5 o PR G Rl BB
sdpavaiengjetirates amnampkyediorpaeer gerer@ién aod gignahtransmission.

el ectrod 2 flow below the_circuitry region 808
caust 15 ShaRGUE % T BEBRAYCdE Vot tne SNTGFaiam dihere two
se&pdriel dleSlr&dENhfe uSBH forBRERA} hAY s 4R sAdSIGRUESpectively. A
undesirable |atch-ups in the transistors within
greund @lectyodec8fdis i@bacatedeormihsr loritdm tsideaoboa gubsicate 800. On the

opidont s Tk BRFEH Bofon bl EE BOF ke WERTEFon etectrode
808.NA¢fabatgtedl orcslidstiite 80OV hitacungledicing@8le Dulieg operation,
potential under the circuits. For exanple, the

theupaiieny fermefthiceleciares 8020ane &P4 ravidasoRsPaweIt Suraly to the
ciﬁu}’tf}fs%vitﬁ Fiin Bbgw ﬁé’@réﬂﬁg%&%‘éﬂt?aﬁénﬂéﬁ@n te}%c?rod]eg 806 and

rates~an exenplary ¢ guration
802, rdnd pesitices @ turteritadhranpge intha@atiedinbedw tithisguossible that the
cuerpéon(%?liogv?r?g} frglrcn ttrgﬁs {sg%%néleci:trrlgc?en%g ?d g'roésund electrode 802 may flow
below the circuitry region 808, causing changes to the electrical potentials in the
circuit elements. Such potential changes can cause undesirable latch-ups in the
transistors within circuitry region 808.

One approach to avoid such latch-ups is to separate the transmission-
electrode region and the circuitry regions so that there is minimum lateral current
flow that would change the potential under the circuits. For example, the
substrate contacts can be located in regions that can divert current flow from the

circuitry area. FIG. 10 illustrates an exemplary chip configuration that minimizes
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shown in FIG 10, it is possible to place substrate

contact regions at the four corners of the substrate.
W@2008/00a8u1 t, the el ectrode current flow ng toMer/US1008052845

substrate is diverted to the four corners, away from
the circuitry region which is in the mddle. , :
citglfh Rlghrps iadcomaTee, i nedrifodgnt bbscaiesestinvagtion. As

sHMrQWfF'IGCHrOOqIﬁsCBst@I%nfd gldcat strate ldontaet regions at the four
lustrates an exenplary |ayout that minim zes

coraershoume subsirateEM 8hig resdt, stheme¢troda aJrrent, fI@\mlnghwward the

t substrate 1000 is_a el trod 1002,
SRR s v S PO Hieblolr hfnerbonal oft e i i Which is in
th&ORfiddIB! eSikilades spegial aa%@:o@@&@ﬂf ¥€asbdAideddabt @iy merged-

el ectrodes and transm ssion el ectrodes. Bel ow CuCl

e'@PMGd&'@Dl@U’é'Q&f@%Snunﬂ& z!ﬂ Hlusiaiessan opxenplaey layout that
it 4 d4at th
mﬁ‘lllrn%ﬁ fa¥cfr{ Sgé ?@Za ?‘é’l&oﬁq ri ﬂf%léc-l?f ro:r:1uﬁ1[e bottom of a

peri‘phera

subsgmtmﬂ)OOSs laslvlgoelet:&ddeﬂ (I)IZe @arthertopf3|dé1©f (Shbptratﬁm (300 is a
ngﬁlt he current flow ng fromthe transm ssion driver

acloRe I\?gm@ ecﬁ'%@dﬁ?oﬂopg anderDB8 aQkKYP ﬁsorlﬂottmebattefy
eléé’t% at CeL 'tr‘émgfnr it Tle &R 1I§QI§ IeQDécﬁ'}:SgédW& are a

any ups e transi stors rovi des an
nmbdarodécﬂramsaru\ssubn azlrwpeamrbuxtryerdgmhm*&ﬂ%pﬁvhmh bEMlggated at the

d h ion. In FIG 12, .1200
pétiieiaed’ e lavBut aerokionl: rifuly S 108"s fakhtag at the
c@tér‘“bP'ﬂﬂl@%ﬁ@fTrﬁQQN@“ thBr @sesHt fRinHQthcSHT‘ tﬁértfr&%nis&on drivers

el ectrode | ayer of nesi um 120 g., having

tomrd;kh@sl\égcﬁlegtrmﬁ 196 i 1S @M@ﬂe@;awaeyeffong the @@ntrobll@glc circuitry

e ClpdifaBRy BNy e pS g e FhhakRug S or ' °
1000AG. H@pﬁdvﬂﬂ%da@@xpléléﬂ il fo eessdcifid! BffboaireediZéilan IEM in
is electrode | ayer 1204

h
AQGOr G w61 s Jvenbes: 1 GGy @etkﬁién B incledbse silisaa dioxide

sufbfle 1201, 68, THIK BB A anind Lif é%%“ata%ffibsﬁgf% Surface Is

elééPSce faydr of MU 120228%y. Ohaving @ thilknk8s 0@ $idPakitioned

generation and em ssion protocol above has been
beteeeni Med electiosiemiayer 1202 \and dottand surfang ndfs subsirate 1201 is

afGERLIRHY ERpTa8- kot JioRRE oM AcRDstignggen upper
sdrﬁc@%ﬂ@lb@tr@@vﬂmﬂ%ﬂé@cﬁbﬁe #hldr (8LOPM 204, the , hEMhagndthickness

transm ssion of the signal can be separ ate events,
ofi 6 ¢um. Pesitioned between @ppar §teqtr@detlavs@rs18%analt@t¢bs@3ate 1201 is

exa ncl ud
B R 2H:ip o VRS B BB phy OBA| 951 BER Bveri20. e,
hdv &4 BI8idsebf 9 fimcertai n enbodi nents, the 1EMis
encapsul at ed

While the signal generation and emission protocol above has been
described in terms of activation and transmission occurring at substantially the
same time, e.g., following contact with target site and/or environment, in certain
embodiments the activation of the IEM and transmission of the signal can be
separate events, i.e., that may occur at distinct times separated by some
duration. For example, an IEM may include a conducting medium that provides
for activation prior to ingestion. In certain embodiments, the IEM is encapsulated

in a fluid, electrolyte sponge, or other conducting media such that it can be
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ina fluid, electrolyte sponge, or other conducting

medi a such that it can beactivated externally prior to
walr@sseieh. I n these enbodi ments, the recei verPCBHUS2008/052845

configured to detect a transmtted signal only when

aqai Sorpely SkACUoERioy I kst UBRT g INEcreggiver s

cdrh@hréd R7'881ce® Bttt BlhaP A wHERE @l@}n@ﬂs Whdhitted from
b tissue insuring proper event mark

0

thexfar@ﬂteslteaof intardsbn-eaaxampls, thﬁtwsmdhayigoe)ﬁonﬁwred so that

t | EM. Presswe sensitive men‘%r@ %thé.-xt break wi.th t
"HEASPRR W AWRPLEYT HBY HENEAGH MDA MR BISHRNG roper even

m@lﬁtﬂﬁ%SF@ﬂ éﬁéthleyta%tlvaﬂicﬁf cah dceuenabl Rag@Mte6t tHen IBW. Pressure
the batter ements. Alternatively, degradation of

sqr}%lvgemezmwsmeé ihat tayeals twith d1RNEIHAG 01s BORIACE 4BRY e eatployed,
wibRCbERN] 220005 AL FiferdiN ERAAESUELNS, ‘e battery
g materral which

eleateauitmsAlvahaﬂvew oct@grhdandsre ol‘ i gel capsulbadn thetswmhbhrcan also
to occur in the presence of snpll anounts of |iq

reigass ginied 9‘%]%@(@'&% epdnaeivate dhgolM+ FRg3ReWat ”6)91 the IEM in a
{
sp{?:ﬁfgte"{?tgﬁgirb%ebrbf éb%éi%SI g@‘Fﬁ‘at@ﬁag\PHQH%'téIH%fv@fér?ﬁlosé% Ghe IEM)

["ayout s are 0SSl
alkad faroactivaitibn cionecougrinnibel prtesen(:é;ﬂf)srﬁalbraimmmtsmf liquid. This

o TEU RS ERRsRe555 1R Cob PSR £ bt oo o

Cdﬁb@bt,ﬁ@qurdsansm ssion current cannot interfere w t h
the control circuit. In certain enbodi nents, the
i denptei bt odesdayautslesignseadi alsamposdibigoin addition, silicon-over-

.adm ni L] t.o a ch n .

ndHE (kT 4B 0er BeisFElcERS o P& ikl e iSUUE! Bigelpaic-contro

cibullry rélisa drorthedeiR@ade sebenatd, ) that thel tradnfigsion current
delivery to a body, e.g., via |ngest|on i nj ection,

casnet intadereomily #he P@fﬂiéo'&ﬂfcﬂﬁese enbodi ment s are

di Stmne@h&fﬂegmfobam»ﬁg,r g @&@ﬁ.&f@ﬁ@@ﬂw &fe 'dfsrlifted upon

est ed and survi ve

acgamilstmtmhet@tarmibjédta% wa:lhﬂram:brtalri ymblobllmems the compositions
| ntact ain errb di ment s,

conpl etel y, ce
AR SIS 8ol 501 HES 40 a0 RGP T ocFSh Bi. llgwing delvery
c th Vil a g r
tocg)%”ngcgdn% o g%t hgfraeolpﬁlééﬂldﬁ 'iﬁé%%d?T leﬂ‘,a rI'H@ %Eﬁﬁﬁgﬁl;ogg of these
erabediemants ere dlStmgua’rteeil ﬁnomndmdcetema areh@nflger&d fa bedngested

%ﬂygﬁr&p@g, tapis pjpse” '%Heg'gggﬁg.% et bl SSBRNBAIY it not

cdifp |@gé|f ifRet.act with the targeted physiol ogical site.
In certain enbodi ments, the identifiers do not include

a prlopegridineniashiments, ithe ddantifiers datnadiimelude antimaging system,
e.igqeégr’héljae&s o%oerqﬁéuélf}%[igrqeorqmaging element, or components thereof,
e.g., CCD element, illumination element, etc. In certain embodiments, the
identifiers do not include a sensing element, e.g., for sensing a physiological
parameter, beyond the activator which detects contact with the targeted
physiological site. In certain embodiments, the identifiers do not include a
propulsion element. In certain embodiments, the identifiers do not include a
sampling element, such as a fluid retrieval element. In certain embodiments, the

identifiers do not include an actuatable active agent delivery element, such as an
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sanpling el enment, such as a fluid retrieval elenent.

In certain enbodi nents, the identifiers do not include
w@nooao91ss abl e active agent delivery el enent, BCD/OSZE8/052845

anel ement t hat ret ai ns an active agent with the

ition.unti 1S received. .t hat causes
eIGRIS B v birinan achve afRuut e GEnPGS i Bhif ¥Rgal S Eceiveo
thbﬂ@é\ﬁée@ t%sdéﬁ%!ryb@eﬁ@hi t& ﬁélé’é’sélﬁie%t@@étg%‘hmem ent
processi ng technol ogy. In certain enbodi'nents, planar
pr ocBesi igntiliersocmays ke efabriphtegedising fattyr i caveniepheprocessing
t urlces IhaV| surface el ecfrodes wher e tg urf ace | dt
eBRHIPRY JOLarith Bitlboiiplise Planar BosesSiigreliGoliiaremployed to

fabﬂ@étb pswér dur¥e®Rating st edlEEtRsR D wHeré ithé BLEaYe electrodes
port elenment. In certain enbodi ment s, planar

'nﬁhudée%sl@@ﬁj 41 aneReAgd Hathadeppolpast PWUQ"W@ﬂéhekﬁ@mﬁ fgrface of a
cn%ruﬂbp ‘)R&‘i’ eﬁér(ﬁgH? €12 c% ﬁeér¥b38 etts, Elaﬂgfa processing protocols

eSsi'ng techni ques, sUeh

arM smpidyeecinr @ Meh@nndmlg @mcowmto(wswsq\,e fabattercyt i;wrce Planar
t echni ques, |ncluding surface m cromachi nin

PIRPEFIRACHICANIGOS e i dés My lsstrenypeanc D%yéw ofMEMS)
fabfESf ueﬁechﬁﬁheggy iREIUBIHY OV&ftdcR C%Fc%rﬂaem}%f TeAHS  bulk

ricatin structures 1 nclude, but are
mlormn'aehlnir(g teﬂhetrxuesdermsbelempl(ogeg Depbelthon dptlaigues that may

b%gt c?#e&,@%%ﬂ%er? oﬁ%t}olﬁﬁ?[ggp@aqafsf%%%ﬁr@@gsﬁ ﬁmes wgélude but are

n&Rwited! toY st tRPRSIbhOb.g p! @é@%pﬂﬁh@c QISR el deposition,
vapor deposition, etc. Material renoval techniques

plaar@au@@my bgputiengote-béamt exyaperatiovacphygicaloyapor deposition,

crEfiel drodl ERBGTBT afelFS ahafiosd qfomiGaEvaR8) Fegpsivon, et

MERG 2R Ré®BValnethsigueg indl@ged, hlaaé inon limeteaabl AcEive ion etching,
di scharge machining (EDM, etc. Also of interest are

amﬁ@tﬁ?}@@ é‘@%c@ir IEBKG) dsottapi¢ ghepueal qtghipgy planarization, e.g., via
ct?éml e Pﬁéygt%r o | Lo er?ﬁ‘laécf sé’rI ?8@ ioh! ﬁ%h@d@cﬁh@olnﬁ’achlnlng

res a up and/or renove

ESDM)‘ aete Qklss uwff aﬂemsofarenhthogtamhd pr@ﬂoaom @Uhﬁér@t én certain
a variety of di fferent mat eri al nmoval

and
efae%'gﬂ%ﬂt%ﬂﬁ HF%P@@CQ Plapyi PrFessingri© rIBtWhieh sfructures are
blﬁﬁ%geéﬁd/&l rd ROV fI’OlltT)'J 4 4pHhAS oY 8utalsd SP%h ?Pﬁ]tl%iéipﬂ% ar 8libstrate

I nterest are described 1n greater detal en
uhag aawletsza:tflcbiﬁereet inzdterial. reIPrm'\laUMO&pc&lﬂcﬁBEmtocdﬂe applled to

b SRt Arstebieriah MaRGeT DBt BeBieal'a? methods of interest

ar%anésEhEé@' in 8gh‘éhtérs d'éfvcﬁﬂ in F%bpé%@iﬂ'@' acT naﬁ@lfdafﬁbﬁ serial no.
t hr ee- di nensi onal enbodi nents, such™as ones descri bed

PCH/\yPe0A&/r 0168401 thel disclashiee eoamkichr issgareln dneorporated by

sacrificial layers may be enpl oyed during
'eﬂg%bﬁgatlon where such | ayers are renoved in whole or

i n piarderin dibAcatiderotocols, a sacrificial layer is used. For example, in
certain three-dimensional embodiments, such as ones described in greater detalil
below, where gaps or spaces are desired, sacrificial layers may be employed
during fabrication, where such layers are removed in whole or in part prior to use
of the battery. Sacrificial layer materials of interest include, but are not limited to,
photoresists which can be hard baked to make them stable processing. The
photoresist sacrificial layer can be removed using any convenient protocol, e.g.,
with acetone, once the deposition of the top electrode is complete. Other
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of the battery. Sacrificial |ayer material s of

interest include, but are not Iimted to, photoresists
wokioshonah be hard baked to nmake them stabl e PCT/US2008/052845

processing. The photoresist sacrificial |ayer can be

AR el GaBcps Hel oA RERLCIBk Y Rl ebisee Bk gt fiited to, a

sifIPhRlde, &Ed‘éﬁf aRkRIe! @e‘ﬁzb&‘ﬁlo&ﬁ@n@%r%ﬁﬁ&stéﬁ 8Other methods of
sacrificial layer include, but are not ITmted to,

regnavingthensaarifigs)| layier nrmmmbob(ar@enotbmta@btpcgasbm@eeremoval dry
er et hods renovi ng the sacrificial

et%ﬁ)f%‘%’% %EY%VBQGQP@% ®/inted to gas phase

r enDA&I mefliohedt elboke My adergingl émﬂd&@iﬁféht@q:ﬂézﬁardproe‘é%&ng, e.g.,
nmenti oned above, in certain embodi ment s

MEMsz clabriggtior pgtocaense qraaloy@attpdﬁbmaied%aﬂegleértaat include an

I A Lo At SRy NBRLCEL AR PRoddl AR SAANAliface of

CiRIitey suppm@lemeat cBy Clgiakst }oasttallpoprbsehtetmrthe $ymeéleafsice of a
parti al I%(Plgresent on the sane surface of a circuitry

C”é%‘ﬁﬁblsf'p [Rieent’sis rpgant fh?étatd?aﬁteﬁsqorﬁo@cﬂft"? @ﬁtftgdeaand at
IeﬁﬁtI Qgﬁiﬁtld’w & &l 0582?% ﬁe@@ﬁtt bR1h& saﬁﬂé’%rfé‘i@ o@raeél?%trf%upport

sur ace circurtry support ement
elboteint,eWbete bdds etm:yroblesenay ol enfireds presemh drhéhes sufface of the

bl ST bt SR8 R o BB e an
th@NbhaPagletbby &ﬁl?sﬁé‘ﬂtlaw FTHEERCBN Suace, "B e wWHfe the other
other electrode includes a portion that i's present on

elacitipde mchidessapodion thanis presesiuer ackiffeyaniwirdace than the surface

or Wl FisE letibiie P PpbtiBREd .l nehe BBl Rlstnres age partially

pr@@dntt &1 thePgdrhe aulace @sienen %rtﬁhll&&ﬁé@éﬁt dgrudiffeest suffées. The
npl ant abl e on-chip battery can be degosmed on the

Irrtmarpiabhe anehin Balienr Carpe. damesitedt enithe Ehiipér variety of ways.
AL ST TN e LRI BB By, an i

ed circui

ce;rtanm enthadisientsa e an potegrdtied heitdud eC)echrpodrmeelsenimé sipon which
ei &OSItI oned nmay be the tone E g bott om surf ace
th@re‘% F&d%?ﬁgﬂe@ﬁﬁ%@és'“@”@d ay ﬁrt%@é'ffaﬁ% bRitgm syirface or

dt/fﬁéro?nér”slﬁ%rg ab r@; e ¢ paRE Sad B@sﬁé’d fvﬁ?@reqﬁ%rt‘é(m él'ﬁbodlments

e electro ["enents are at [east partia present
thiessuafatcepu s Watnh e elactra@ie eigmentisiarg av&mtfmytlaldaapremnt is a
atteries of enbodinents of the invention

t ech ues
toE’aer%ng?ZﬁDfl tliPed to be very snall size, e.g., as

revigung REVS. faUr‘i%aﬁbﬁCtbbﬁﬁl%e§f btah@rlééltéfeéh%d%@nt@eof the
deposited in a variety of thicknesses, e.g., ranging

inye i ban tbeo MEmuUfaciurgsioio: baocemy mmalbalza, 8s0. f aprredisw@d above.

Trgef g etcl?rgggg l& ttrpl]eo b réé%gér? R%?Zespg%\xﬁg 't?rﬁ] gs\%{llltet)p 8 W%esses e.g.,

ranging from about 0.001 to about 1000 um, such as from about 0.5 to about 10
um. Where gaps are present between electrodes, the gaps may have a width
ranging from about 0.001 to about 1000 um, such as from about 1 to about 10
um.

In one embodiment two cathodes are deposited on the surface of a chip
with an anode separating the two cathodes. A dielectric layer is deposited in
between the electrodes and the circuit chip with circuit contacts penetrating the
chip surface. This configuration allows multiple batteries to be put into series
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rangi ng from about 0.001 to about 1000 nmm such as
fromabout 1 to about 10 mMm In one enbodi nent two
W@ a00k00a83 ar e deposited on the surface of a chP@I/Mb1008/052845
an anode separating the two cat hodes A dielectric
s deposited in be mee e and t
whEhehrobdas B freatetc dRAGS e sapieet i gbtaw Chip upon

aé%f\‘/bﬁoﬁld)“fftﬁ’@%attérfv 53{ %@Hfdc@Wtﬁtt'h@rla?ﬁét%‘ﬂ% neNG. '35 ghows a planar,
batteries to into serieswhich provides for a

lntﬁreﬂa@ltﬁted duattte@e Iay@ubeTha@ pliele@nc asnatneabsa rig glepositegh onba circuit
o5 % VA RboBlrib B U sttt aFhe g BoshBhBls e fist

cdtﬁ&@éﬁl fromehdisetesd chthotBtZErabodimdntslepgsdfieg tss dohfiguration
circuit chip 5 which contains the circuit contacts 7.

ingligle prrfei B Whighabalteries REe i seties deitbdas Hesetbed pove), which

prB@ Q%Pﬂl{gﬂgp@oﬁa mggh@%u%bﬁ%é‘%r llj]i on contact with the

ur at’i on |n ude o bat erle are n

taﬁ@tlpﬁfys(odaoggcal site. dasertalredmdlodinegntsyhis bopliguraties afsorprovides
gher vol tages that rm be used bé§t he circuit upon

fOEH-IW Daiteqy, 'NPQQ@@C?EQ%@P S MR FlecEgreaare plased|so @g?@lg,tcﬁgether
TIRERRAL SRRt | Ehér%@fﬂe@%ﬁhhpﬁ # f Eét%blg%%c{ Qhod \é’Iements

battery 1 npedance because ectrodes are pl ace
arelwisalyypreeget drethe §ame serfaodiofrdre chip. char acterl zed | n

b edBRNcner FTabBAHETS, AYigad! Sie ohlbeATtse S afongielements i
pATERAbresnt G tHee88ne08Er e tza@eché”é’dal@r anshieakhege also partially

elerents Is partially present on the same surface as
prtea@nb@m@nomeéwrfad@,, efgutsice sbptm t ¢tal, lof the @b@ntFoolexample the

r ,surf i de
M B o el o 8l b s St Bghune ciroui
cmﬁfénd)mvrgb adendi theit didé he couchape Bbtidreot thied Wircuitldhmp. The
and wap around that side to cover the bottom of the

caihedriiis peasep! omHBedanmaader of hedeprmurigeetafdhe sirguiiedip, and a
srﬂgll bgé i BR ?ow%g B%ﬁ\{e%fn ﬂﬁfﬁ?@“‘%‘g‘%ﬁ b G Bgoﬁ‘ﬁglngonri%géﬁqcﬁ, a large

ween e an

caih@d@smmmcox@rd; & gejordty hefdeeplopt surtamee ot tiee BREOIt |cmp ohile the
e of the ci whil e the ano

theto surfac uit ch|
‘Petfﬁéh%g‘ﬁt%m %Lch:?c%{%ﬁ qigyItG H% and Waps aé?llén(?the side to
th\é‘t@ﬁ%uﬁ eé'n@om‘éle%'tr@lleéoe bhzﬂétgg SH b&¢8n &%B to the circuit chip

el ectro p at es e connecte
vigia cuicait cbntactutlaroa:gbl theudlielestria bayer tamr thegtopt Iaerface of the chip.
urface of the c

Fils. 3CRAORS 15 Uiliaftic pitehiSRo SOV afitE 1% phfinGPiPs, Cathode 1 is

dépds‘i%édto@l” ® rRajolift BPEee op SufRResH! #d BRictdc rﬁ%t@th 9. The
the top surface of the dielectric material 9.

armdﬁja ig depogied oivee thevemaingler oéiae rt@lrérsucfﬂceha@ W@ﬂ as the side
o R eS8 1 SRR B 48RP betlen e
cathode 1 and anode 3 on the top. In certain embodiments, the separation
ranges from about 0.001 to about 1000 um, such as from about 0.1 to about 100
um, e.qg., about 2.0 um. In certain embodiments, the circuit chip 5 may be flipped
during fabrication in order to deposit the anode 3 on the bottom surface of the
chip 5. Circuit contacts 7 for both the anode 3 and cathode 1 are provided on the
top surface of the circuit chip 5, traveling down through the dielectric 9. This
configuration provides a very large electrode area since it utilizes both the top
and bottom of the circuit chip 5 as well as one of the sides.
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cathode 1 and anode 3 on the top. In certain

enbodi nents, the separation ranges fromabout 0.001 to
wW@b@ansi8O0 nm such as from about 0.1 to aboupCOS2008r952845

e.g., about 2.0 nm In certain enbodi nents, the

o1 L oS R b SRESS BB 514 M g of o

C|Fchu‘i9c i, peg &eééﬁ‘t‘ as ‘a‘ﬂﬁ?é&cﬂﬁt hab CUee*ﬁ%’lébds"l@dW% §|electr|c on

and cat ho are provid on the top surface of
thei topusurfasie; pf the cnrcaubclmpg Burmg tfabieajiont raesmréicaitlayeu is then
9. Thi,s canfi urat rovid | ar el ectr.o
dciashuoncaR, o it BhlrdRe ag, it aRed e M BRr G B on top o
thei saotificiat hayerd FheveddrifidRil aagerogar hmﬁlb@%mﬁvw%Mg a gap
enbodi nent,” a cathode is positioned on a top surfa

wbrphaor@wﬁ@mn argep forelagoet yiceleins, 8- aeIGQV@WUPrﬁé@mﬁﬁB fluids, to
cﬁﬁﬁ& fﬁ%paﬁ{aagdan%vs %d@' ep‘%@{rq” it:rg UmbO&nteR, apa.ft.eﬁg fectrode

e Clrcul chi p Ion, a sacrirfrcra

Iay@ﬁsed:an S)etet*tack@tﬁpnstbbaﬁ @re aopthet dftee d@bbm@hg étr&)thér sacrificial
anode Jaa yer is then deposited on top of th

B ico 197%P e anade. mifoing &e; thedmplantagleonsaipiaiersgan be put
inf P SHE d GaViGe % SNl SbPERM! 3%&.&11.36&%&@ IG. 32 shows
e flurds, e.g.,

target si ectr tic stomach f
dielectraniaget 9 tieposedds Epdofatchidaddip 515|Tr|r@ tdthede 1 is deposﬂed on

o RHBEP BT S8 i B8 S el A A BB er (ot
sﬁiﬁﬁf ii& 'd‘ébééltéc%ﬁrtoé’ﬁf fePcthodi®q 18NREGRdeldbak flﬁ t8€@ anodes 3 to
he |rrp antabl e on-chip battery can be put into

b% depesitece. @npe e sacrificiallayeras depesitad, disrairigeenandre ptched to

o o PR 58 L5516l NS ABRRE oo o

sdopificiad |aice) tﬁ@ttbcbtfbrh QY eiic Anaads BhwllL@hiden ltchﬁ r@lugﬁ Wurface. The
contact ‘7. A sacrificial |ayer (not shown)

safaiboel layeT 6RUICGS® berdipOstieh SBEUICABORE A dBNISN psdd deposit it
m}cé’rroddhe aftd %u% rﬁﬁrﬂe‘? qﬁﬂfﬁﬁacﬁﬁodég‘g:calerﬁ%?%%t%g k& bR muttiple

ayer I'ts sar € can
sumsow qd)eo\ades cmmghﬁle wiltageseo theesheh wireuit \BheDriceethanatstes 3 are
ared 05|tef‘ e&ntothe sacrificial |ayer, the bottom _
d%qosﬂtﬁ srifigiajlayer Gans e Remgved (o) te\# paReWheRin certain
emB&yi Crirﬁé Fhe 'gam ﬁ@ f%n‘f"ageupé oRePESABRA 1‘0‘@)‘03%néﬁléch as from

caf Ic arc egposit it in a rou
atpmxtc(il.:‘s toraboletHO(MJm; iapbencndidgdram @ioubé tdapost ﬂ@crhnh nln certain

1 zes I ovi multjple vo es.to t
kPt uie gab rusthana minelsS A8l tinsaineds, 1 inehosen to
pr%@@“e' 4 iatdly Witviedei@d iRfhdRINRES AridOdiffe Rt S URre®®: The areas of

where in certa| n enbodi ments the gap ranges from about

the. aawdes 3 advatsolvm nanwfaciugd t@sproviels diieient goltages to the circuit

oS! 5 e BheHtahbesnod o8 el fRgUled f provice

maltipnsl voikggexaiviin daullipiesinthumitet Grer OWiréetsdob#id eame chip, with
with desired i npedances and different currents. The
miyimakusgg of chip space.

In another embodiment, a cathode layer is deposited over the dielectric on
the surface of the chip, and multiple anodes are deposited over different areas of
the cathode. A sacrificial layer is deposited to separate the anodes from the
cathode during fabrication, and upon removal produces a gap between the
common cathode and two or more anodes positioned over the cathode. As can
be seen in FIG. 33, the anode 3 may be anchored to the outer area of the circuit
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the anodes 3 can al so be manufactured to provide
different voltages to the circuit chip 5, as desired.

wab@sedzise, the anodes 3 can be manuf act ured tBCPUSW08IES2845
multiple voltages with nultiple i npedances and

cur ents for the sa hi Wi th .mni use of chi
et Fnabitioninofostriaine chCubeRpiet 6 fie”pade™ may be
pIQ@é@S'FIGO' KL @fffeﬁr@@rdi'ﬁ HIECIF %ttdiﬁy beaﬂf&ie‘éfﬂahé deposited
chip, and nultiple anodes are deposited over different

akoveatheotathnde dat Rbdeworaredas BiareAlso afftarentssidepoand derefore

epar at anodes from:.t at hode durin
orp ik AlE R SUiReBIRERE, Lo Fhbdts SAIREE ehufired dg meet the
req0Re R Bf ¢ed RPERCARM. tWOle’upl@K/@lt Qﬁe I@§|lréd oh@danodes 3
over the cathode. As can be seen in 3, t he anode

can haynaeufapired oyt ob diffesepumaterigiea Ifomudtrme EUFrents: arg glesired,

t ' t.
o gt B9 BB PRI A4 L9 eckRbes ar
de¥iredn thdrainoaeby3 tan I@en@I@pes@ecamthdeuﬁesartttsllzeabgmpstmgween the
cat hode 1. The two anodes 3 are also different sizes,

angesthapdhe gatheg@ilde different surface areas. The
anOdlﬁSar?’otﬁ?P ePr?odH?rﬂHﬁ %r&‘r’oc?é) piﬁ d atr@ rESAH 6@@[’?@%@rface of

e application. rrultl evotage are desire
thehelrcanbdlakp @itbaa ¢mhudmuﬁrawttwmdactudep®smed frertmltmlddle of the

silfists S caltiond s chS Areahed i thd bR GoriEgt in4 Way such that it
hdﬂ{jst bﬁ&r%b'ﬁ?ﬁi&@cﬂﬁaréﬂ'))ﬁ f&lRfhg %dgaé B@tv@é@gﬂﬁa Sathidhe %d anode.

eposli ted wth different sized gaps bet ween t he anodes
Flﬁ addl showscanoibee qnbwmnmmbtqietheemm@amabfﬁ onteliip epasitor that

fefh e 3pBe8 ABEP g Ll ePlite” FEn sl WYk g ifmea on

thefsurfzeep1th@ercuill bRip@t Mhdeircsit bbﬁ!@acﬁfdraﬁé edtHodet P& formed at
circuit contact in a way such that it hangs over the

thgrfeméey, Oftthércé"dﬂl"\'ﬂtbr&ﬁC}ﬁ’@Sé” fupaseatpitierside leavingu@ ganddetween
thgmﬁlt c%bﬁct %ﬁdﬁﬂ@%o@@gwebuﬁﬁaﬁ%@ﬁ Zesta?ﬁflmal Iager is then

on-chr'p capaci't or

deqctuwtedtdreto:p bEthd apbtps B toAformaubaa fug theymthdd’elu sOnce the
forned on the ;éjrface of. the circuit chi

5. The
cathpgt it S disoskeds e sasalical ayds i3 1eRoYey ReaVigingynapace for the

I|c1‘?ﬁc§‘¥c?ént‘éf' the chip with anodes 3 forned at either side
eavli ng a gap between the circuit contact and the
anodlesarmthéljemb@dfm@ntl, aatdtbode & peasent iooi the dushaee dfsthe circuit

deposi ted on of the anodes. 3. to form a base
g iy et feSlonell 8 o maredt Rfdeht (Cpiguiiah ogen chamber
atScWé &afhi feasi partibfy SFodrid thenmeshd 'OV Hh§e are 5&%@6 Pat allow
the liquid to enter. In another enbodi ment, a cathode
elpetrglytic Brid torflavhinte the abamber,twhickiprediiaes a current path between

the anode and the cathode. Multiple openings may be provided as desired, e.g.,
in order to ensure that no air gets trapped inside of the chamber. In FIG. 35, the
anode 3 surrounds the cathode 1 creating a chamber 173 into which an
electrolytic fluid will enter. An insulating layer 11 separates the cathode 1 from
the circuit chip 5. Upon contact with the target site, the electrolytic fluid will enter
the chamber 173 through the openings 175. The openings 175 may be situated
in opposite corners of the chamber 173 to make sure that no air gets trapped
inside. The configuration of FIG. 35 may be desirable in certain instances. For
instances when there may not be an abundant amount of electrolytic fluid present

33



10

15

20

25

30

chip wth an anode positioned in a manner sufficient
to provide an open chanber above and at | east

w@arosiogdiBy around the cat hode. Openi ngs are prpoT/UsI08/052845
that allow el ectrolytlc quid to flowinto the

matﬁggogﬁlgﬁhhéhiggél @Ep e K’/{]T F)@Rg*f?ﬁtrhh g E:qu contain the

flRd Rddiess mScdtfadtvath an%%d,thbréléﬁtﬂﬂest 8. genééléﬁoWHﬂ’f FI®. 35. By
alr gets trapped inside of the chanber.” In FIG

daihg saribadatesy masilhe aswreﬁbohbawng a:r:@ratmuwsaeabmmereas

it gt et B St ThEE P a6 e i, fiagtiof Bf; il gause the

battergtd btophi p 5. Upon contact with the target site, the
electrolytic fluid wll enter the chanber 173 through

t he \Yhere agaivary battereupinsiuags a vhamipr.tagsiasughavm imFIG. 35,
SERES bS5 Bafard EiE NRIDS o 4" 8B 0 A may be

no ai i nSide.” The con i gu

erdployey, be diwneblablh eeriairc enidiments, ahe esurfakerof a portlon of the
i nst ances when there g%a%ﬂ?ot be an abundant arrtpunt of

chardegrs 619t AR INtelipgsyif the ¢hamiere mayhde mpgified to provide for
déé?ﬂé'daﬂﬁlablilcﬁN]ft??o?@r't@sb%F &4 e Eafadsahery 8 one or more

contalin the cones In contact wth around the
swifamesraldes char’r@er angl feidports ma&y Ge Badifid@y talprovide ﬁartemhanced

i ot donSother eBEmBEE o akerhh e SWERE RRERG! onecor more
smﬁfﬁée@’@ftthé *&ﬁaﬁ%‘?%é&nbérﬁ&eéﬁé’d Cﬁ}éﬁechhhﬂ]ebéﬁﬁeﬁieybé&mes more
stop. Wiere a given battery unit iIncludes a chanbe

h)éil’gphI“@tsAs\r&Ethy ioh diffezenBsurface feaeegy oxdifinatios mr@mnoéﬁ aay be

erbhifh B Mot ThE TPlioH pReiabdlspiOET, HlavnEéeeT anethe particular

coipoSten odf ehaasdriien £id tthe absrdersurkace. endfyy Hrépédies. For
surface of the chanber, nay be nodified to prow de for

exasapleed oneivishesole pirespese e suraee snargy ©f a Bwen surface, the

Slﬁ'i‘é[ eaﬁ%ygiég%%ggﬁg%gplgémﬁ E{’ré[nft a&ﬁﬁa&%gt@@r} aNIRRe energy

flu O provi

medlﬁuaan@m stithuiad durfavei modifytilg polyamdresolutiars exsoniped,in é@. U.S.
sur.face ener% of one or nore sug{yﬁoﬁ of the cha

PalayNGse 388868 cd e, { Hhreagheo 5 Weemasates %rem in its
erﬁwgfyqepbh'p% o%e‘éam E%ﬁ(alﬁfenq diflchid, asl'ﬁ')?cfr\?ﬁ@rhg%tﬁﬁgﬁénce may be

nodr'ficati o protocol s may e enpl dyed,
empployedubaattracoand aktaih dise relemiso\diepiuid withinlibe chamber, e.g., as

088 rbadn Bl S ietiph Reriabnd e T EUShR adBeRy st SRS HESor which
|sth‘érélﬂ(i|ﬁ@tﬂ§6rét@@bWéfe@éﬁcé?nergy of a given surface, the
surface nay be subjected to plasma treatnent,

contlaccteétalmembcwl@entsw@eecwemg;e rodacesat thenbatterl, ., interior
s gk P ehihaf B KBS0 hREE S5 Befe sqqragon anc
pd¥iticiing Sor (e IsDEBBE EFoh@xaniplénattiviation of a battery may result in
bubble production, e.g., hydrogen gas bubble production. Surface modification
may be employed so that bubbles produced during activation, e.g., on the active
cathode, are drawn from the cathode to another location, e.g., away from the
cathode, outside of the chamber, etc.
The above embodiments are examples of the inventive planar processing
protocol produced batteries in which at least one anode and at least one cathode
are present on the same surface of a circuitry support element. The above
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entirety for all purposes. In certain enbodinents, a
hydr ophi li ¢ substance may be enpl oyed to attract and
WO edodiopsi8he el ectr ol yti c fluid within the chanb&r/sS2008/052845
e.g., as described in PCT appl i cation serial no. PCT/
USO7/ 82563, the di.sclosure
deSeEIBHBR IS L OByaY Q'F”éti%@é 0 ﬁf @&Q%"Heeﬁb@&b’&éﬁ]??du&ﬁ@ which
h&le ﬂﬁ‘érﬁo%@rcfoﬁ‘ﬁr‘ﬁénfbfha?é&e@ﬁtd ery, e.g., interior
surfaces a chanber, are nodified to nodul ate gas
bubblheamqthemenmmanbofsthe onientoonplahar puedessing pmtocols are

ePBaReh chalerpordbulerdigbPialeY & Gty solis M Sertain of

suh Eapedimentsi Qadlb@&tﬁﬁiuaﬁ%eeﬂ@b@éﬁ% 6A 4 bréuibehR). €A cathode
produced during activation, on the active

layer eyt Erenpe ogpasited PBriPPp Wé t'&%\ﬁlﬂb‘%{é”@ 0 Adnanedg can be deposited
orjl %a a?gte ‘fucﬁpa,:hﬁl\ﬂ?%r fﬁ%n %Bgecrﬁé{)?tq@n bg%osr{o%i th%hgottom of

er, ove e Irments are exanpl es

thbharcurtvcmplate/vmblarmlmtahecawomgwafentcmwobe @teltbet edt to allow the
batteries in which at | east one anode and at | east one

anQden sldace 40 K08 CORtachvithine SIRGtrRbdicouig. oA ey ynother
faPHE’zE’tﬂH te%'hﬁl&%‘éttﬁa{reﬁn HROYEREFCHaRINCMe! ifh Iéhtﬁglem cip battery

ting, as other enbodi nments may “be produce
is lweafer bbedinoVikee Unpia{ntatﬂ@anaﬂ'ﬂpebattenyocan be amevtufi@ctured using two

WIS BB BRI AU Mo rogns v

baOHHC ehed d&%ﬁécﬁiw S\QHFcﬁers WRpESkdfidh ¥p SHCA dielectric 9. This
embodi nents, a dielectric can be deposited on a

CQmP@SﬂS thﬂnflﬂist watert assRmblyy 79 cahetmer@ewwé@ogss@ﬁbbfmm is

cdrfiftd 68 sBbBo dipEr 77 Bl AR B AR Bl flggBstea on
theGsuriaeehsitthe upbotthRafer 7L t TiEd apodé 3R BN sYndedttbethe circuit
ort wafer can be etched out to all ow the anode

C@Dr§@@é the bulifesunposiomaiest 17\_7t'ﬁ Qtﬁéecélaé\(ﬂ)’_r Bxpasieg areas of the
afddd §. J’ﬁlﬁne?‘rﬂng '}‘tn%mﬁ%téﬁﬁoﬁéﬁg&é@ﬁt‘ '7?%5@%%@&%%&&\&??93' g@ﬁendent

be uSe I'e on-c

omatie lardasn thatgare Tikesitatpicarthedreoden3c This Minbamyn ¢agthbd can be
ug_ﬁgu{g act ured u5| two wafers, such as

F iReimplaTiaRle archipneatiaty Racales: Ib@rsr%muaeyslst figsired it
%ﬁﬁfgfa%redtlnghé:%ﬁﬁa‘?méfemfh is deposited on top of a
I e

ctric I's conposes the first wafer assenbly
179 Alloé tbe cembodiafants wwleh@br;esld@cusswbabovsex&nobe aaltered to
ort er. 177 and the anode 3 anode 3 is :
S"&ﬂ' %P?HHPO% With an 4ijods aNndyice Yer<d, FP;S%Y'?' “\Q@)fezradf“ﬁf’”a’rﬂ'éc'osed

ccﬂﬂi@@?at%dssoftthéfh\)%ﬂgﬁdAHéhtlbhﬁl ;ﬂhﬁéﬂlybﬁoc@% Paricansl &RBodiments
upport wafer 177 is etched away exposing areas

Ofomtﬁﬂﬁét aneldde ShO%éi@mabad iof Uthe Pscmp@@ﬂal wepbeationy Serial No.
66/5%,86%, fie C&\S&oguv\@/of' ﬁhlgﬁﬁ)se Hgl%r“ incorporated by reference.

Optional Physiologically Acceptable Carrier Component

In addition to the identifier component described above, the ingestible
event markers may be present in (i.e., combined with) a physiologically
acceptable carrier component, e.g., a composition or vehicle that aids in ingestion
of the identifier and/or protects the identifier until it reaches the target site of
interest. By physiologically acceptable carrier component" is meant a
composition, which may be a solid or fluid (e.g., liquid), which has is ingestible.
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on the areas that are desired for the anode 3. This
fabrication nethod can be useful for the inplantable
woreosipjasbattery because if nore circuitry i s PEBUSHIS/052845
it can be placed in the support wafer 177. Al of the
gprrents and flc?gures di scussed above can be al
to S

TEHR CRLLND REAFYIP' GRS THER AnEON .%t@r%%aeam Pfactose.

dé%(tn‘b‘é'ed' ROcdk, aﬂ%l‘dcﬂfﬁélhﬁé S Glefi§18de CORAGIGUT Qﬁaﬁ’rﬁﬁﬁaIOf dicalcium
the invention. Additional planar process fabricated

prmﬁ@@atereao@um dhtarislee sand nalpimite adid sayred e dnidsest. i isintegrators

oqfgonlvs é6a. o e MRfinligbAS e e Hvelppoialich gfftcarmetiose,
miceb &y Stafide daiogeatofhatatah, eBtitah btarde gFRbRI an@aangm@racud

Conmponent In addition to the identifier conponent
deschi bHd a8QVEOSHiAR MAYe SOMBIISCeRe AUSPRIISET Omaglusien of the

ac@%tgriﬁag rebh(alrmgceut?c qﬁp&%@ﬁfﬂbﬁé‘)saﬁ |Rr§’§h%tﬂg' ?@lici Xarner , for

carrier comfnpone OSI

exaphple| etHdmal, glycksine) slol’tg&ﬁtmmaqﬁetblh@ soNent slicteas polyethylene
and/ or protects the identifier until it reaches . the

9'Y%Q'g@t'3 Qrevatsf. Wik & sygpensing [Rasns| pigseniatye agedaeiant evetting
tr'fI%(/ﬁW?PFﬁH@Saﬁ@ﬁt”%l?erﬁﬁfﬁ&?' bl ﬂﬁwﬁ"‘%rﬁﬂlé@h can be

a so
pnepg&si frbimea @numntmable|M&{nﬁoeaxamplenaqqomrcoa¢sammg active

CiRRUE}yRSHOREID BOPT IS4 30 . SHeRIANEo PN 56 reconsiituted

with GRte WW%PQ?%%%W'% ahdyoup dan @é‘%réﬂ)@*eﬂ' ﬁforﬁ% bowder

are of interest S|ntegrators conmmonl Yy used in th
cardainingeactyegngfediand, sunrese aod a sweeldeecr oscar nel | ose

m cr QCr lLine cellul ose, rn rh 0

ol yeR IO, e OIBRS 2 KA B V€ Bap 381 IR RE ) o any
SUHRIBRY pR&rmPaceiBiRaNcdraBr(9) raidinelyl b ddior dhgpargPsdiidcdmpositions.

pharmaceutically acceptable salt in a suitable liquid

Exainplesrqf Suchresriessdppliuge naasremivm $paeate. sfarchs iaipse| sucrose,
m@?&g@%ﬁfﬁ‘é\fm c?ﬂJIESSé‘tar?dJ h@sts PRy %&Hmlp?é‘epglgyuﬁglgyn%hbéne. The

a suspen |ng agent

tabletfoaotaﬁdb bewerovided wigeat colbl ivocoatn@rorcadior incfiided as part of
ent .. Alterna ively, a liquid fornul atlon

b,
B SRR FoRfgpec BRUE carRsechEARIGe. a1 idRdnnl 8 captrolled
R0 B! Bhf 3 I B rSHERRY A hycRARYGH ARNBERBSIC matrx,

Sucrose a sweet ener Itute
wat elCantralled meteasas piausiained a'atﬁaaesyamcp staitarbterms are used to
active ingredi ent

AETHB A o o S8 S B, S5cisS FuheiRals ctigvgragent is

refodseBl fedm Ahe BleliVerg 3@hREe BE ﬁﬁ%‘ségrtéiﬁbﬁﬁ &Wc&%kdl%‘@l@rate over a
pharmaceutical carrier(s) routinely used for preparing

perisid af bovepdstherdhan disearpeedmatediaiely bRen iappicatinl adénjection.
Cgﬁtg&?e%, AN r%leaséte%gp e>Jtear% Po?%ou?gcéé)fsem months, and may

vary as a function of numerous factors. For the pharmaceutical composition of
the present invention, the rate of release will depend on the type of the excipient
selected and the concentration of the excipient in the composition. Another
determinant of the rate of release is the rate of hydrolysis of the linkages between
and within the units of the polyorthoester. The rate of hydrolysis in turn may be
controlled by the composition of the polyorthoester and the number of
hydrolysable bonds in the polyorthoester. Other factors determining the rate of
release of an active agent from the present pharmaceutical composition include
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m crocrystalline cellul ose and binders, for exanple,
pol yvi nyl pyrrol i done. The tablet can al so be provi ded
wowaok/0gs18dl or fil mcoating, or color included BST/ps2008/052845
of the carrier(s). In additi on, active conmpound can be
f ar nul.at ed a, gontrol releaedsaefor a_ ..
PR B et 2% AR s BT Te B AR g Gl o SEREEH GO e Aairi) and
phySReH] 'éﬂb'c?l@n’ﬂé‘él‘?ﬂ§|§ertles%lﬂ%‘i@!aélﬁﬁé 4GRS the nifd i m | ar
t‘ernms are used denote a npde of  active agent _
del |Aecrqmp¢mmm¢r¢ahe farrenoft aecwula/@aagl@@tpresarreell gaiggadroutine

from tﬁtge del i ch é @h icle at an. ascert |nag et d and
SR AP A BT A &S o\PE £* MBSy '%'”8?“%“ onp ?ﬂé"re ?‘HHROU” an
exbisi BRtsSiAth amélg@eﬁlmcﬁﬁ&ﬂe ANRdreavdlpna @emuwoﬁgtm@mx of active

Control |l ed or sustained rel ease nay extend for hours,

cafapeunst apgmiak m@'ﬁQUIﬁﬁWQ}@Ft‘ypggeW necolyeal ean Renkiepated and
fllf‘eﬁ%fbr al':c?éetalﬂ BgH@B?#E}éo@@orneé’frgbcfﬁlbtdolﬂﬁbog&g}g |ﬂ§30 lyethylene

resen I nv era ease w

gldetEI drya%usbehhlenemcé@b@bllSf@r@daﬁ@blenﬁiqmibeparaffin or fractionated
concentration of the ex ient in_ the conposition.

CogoBthell caoerreRarad %ﬂd ' niq 8 seft gelatine ﬁ_Uée-_t he rate
of h’r’é’élgi %ﬁio“éré’fthéth 'b@klﬁ@%%l_?ﬁeél’éeﬁ@a(g‘?,dngﬁrﬂ?éﬂlﬂé?e, sodium

units o e pol yorthoester e rate olysis I'n
carboxymethylellcloser pblyednidpyitrbldarerféevidoms), dnfydtchqpropyl methyl-

cdIRlo oy R sl ndaiiyicr s L Hbeparih FRhgat Re trepdnciude

mﬁ%néﬁbﬁﬁ§@a@éte3& aFkt YeetafieNdtehia083, t di8aiE %%ﬂtsmcone fluid, talc,
armaceutical conposition incl udepartl cle size,

wamaiiouly avfl gafleidabgilioan (ei t her internal or external to

t he L. X n hysi cal and chem cal. pr rties,of ,
the SRV aBBAIRIO RS PR o i B RE SIS, rBiny flavoring

orf leMikef cn GRS bk usean ARRIitIRINGIART i€ tnals b@&id@r@bl@ﬁ) add a coloring
encapsul ati on procedures, for exanpl e,

agefd de poakg ﬂlﬁwd@iﬁa%fqrv‘e”@é@rﬁétmwﬁdﬂ %aﬁ@ﬁ ar fnhelpgdentify
l'atin capsule. Alternatively, a sem-solid
thgg{rgggﬁof active conpound and hi gh nol ecul ar wei ght

pol yethey| esrapghgratel suitabldeopraseairedhandrmulatiods i oft thea present
hard gel atin capsule; or a, soluti %n of actlv ound
b(lé& Mace

'n}"ﬁntﬂﬁ] y&ithyPen me@ %‘?mﬁ‘%%ée SeEmacaulcR
Put9 shﬁﬁéghfpang ﬁHiI%degﬁig@ gf‘ih gaagtgggzat ed COC.O”Ut

e prepare into a soft gelatin
capsul e. Tabl et binders that can be included are

aci a, et el [ ul ose, sodium
OB§ @%{)ﬁﬁ{lgﬂiﬁ/@g& | ul ose, pol yvinyl pyrrolidone
(Povindgdyedin dE6@EM:S PiHe ﬂﬁ@b@ﬁﬂ)l@%déﬂ"t%ﬁrke‘ﬁ%ﬁfé@sﬁot include a
starch and ethyl cellul ose. LCubricants that can be used

phargiasesticaltynaslivenageetari sueh, dehiglentitieralaridcany carrier or other
oahpE s TaRuS BFiflaatois E9BR kit deEhGL TR an active
agempermnt, oil of wintergreen, cherry flavoring

In yet other embodiments, the ingestible event marker includes an active
agent. By "active agent/carrier component" is meant a composition, which may be
a solid or fluid (e.qg., liquid), which has an amount of active agent, e.g., a dosage,
present in a pharmaceutically acceptable carrier. The active agent/carrier
component may be referred to as a "dosage formulation.”

"Active agent" includes any compound or mixture of compounds which

produces a physiological result, e.g., a beneficial or useful result, upon contact
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or the Iike can also be used. Additionally, it may be
desirable to add a col oring agent to nake the dosage
wo ooos098E attractive in appearance or to hel ppCTHERL008/952845
the product. Ot her conponents suitable for use in the
| ati ons of the present |nvenélon can be fo

f
WD TG OSRBR B ey, BEMTE SHEBCSS AupUmBRb RS gents are
diSHRASYabIE de@%bﬁmﬁpfrﬁéms %\Zzt\Ferﬁ*@les (cdhgm), dllgéhtso'ﬂ%ncants

Actlve Agent In certain embodi ments, the ingestib
biagerst an@roiber dorewlaing iadd, val @npaasudamtqrc@thewse protective
active a the identi rrier
efbortus i aefi A5 Hhmbr e A hblektlen 8 s B ol Sbrtion or
fragh el the@'@oﬂwhaﬂ RCtasHbl@ i anbaviatiag enbiolddicaeproebseiin a living
enbodi nents, the ingestible event marker 1ncludes an

SLRIeGLy & égﬁﬁ'tn GWOd&'&@ntﬁet%éﬁW%é@?ﬂbmado%ﬁwélnbgtaﬂ%e used in

thg‘ééngbnéggggggﬁhé% Mvgﬂtlmyofbf eosag 8 s gléﬂrﬁ]?onent of a

has an anoun IVG agen

medgatioa dnse@ﬁampeaMmentsa tpbaamﬂeetagml may be a chemical
acceptable carrier. The active a ent/car(l er conponent

syhsjange, SEFRAseA NECAls @ halleipgens WhisThalfests: th@,&@ﬂ ragnervous
sy%@&ﬂtand S\é@%aﬁgﬁyy I“?éméi or m xture of compounds

whi ch uces a oglcal result, e.g., a
beneTme:laa:tlveJragmef (ué., rohssg) is capabiecmfnmmmlm@ vetH avianget in a

T DTt TH g AP 4 GHT Bet 61 ORSER i pE3s of naturally

oMeINikd BtruchRes! Sifore didrysiat f ihieRsdtCIe DotlarBaddlfhlar and
other  fornul ating aids, and encapsul ati ng or otherw se

eﬁr@teﬁultar \vergetﬁnﬁméhtaggewgeanm p@tetgenphmghqbglosnynucleuc acids
PP e Rerdrbiond e i bl RaB R Rees LSHBI prpteinaceous

ta[rl\;?1 acesst linteresdti VinBmidel bjwediout | MneakibAl neﬁﬂﬁﬁds megys, kinases,
e active a%ent may be a substance used in the

PhASRALRSES, ERGHEREn! cyglpoxyaanases opreieages auchde oikeastargets
c@ﬁﬁ&ﬂ@%au% ivaRas GATAG El?{g}ﬁ?%%ﬁ{ g@g&{c@me%m% the SH2,

e active agent may be ance, such
SH3naRPTBt ard oPDEaIdoumlns;g enuctsanhlc bretbfrecte.gt,hactentukallin, etc.,
nervous séétem and causes changes in behaw or. The

MEETargee 4§ oS Igmungalepuling. eghalife o @ﬁ’ﬁ%ﬁ'%ﬁ@?ﬁ‘gﬁors such
aé""nﬁ%gf}n% ?é?f idr cﬁahhé‘lsngr FHe?ﬁlSran-ehé ﬁ@EQQFaHéEMpﬁ’c?n Jactors,

erent types of naturall curring
sigmalungt progains, varet daetldkeget s of i nterest include both
|ntr ellﬁlar an extrac [l ular Ihargets Such

%,qgg rﬁjsgmfp MY NCIHAET UG OL fe Fu%ﬁc‘?ﬁeﬁ groups

necessary for structural interaction with the target, e.g., groups necessary for
hydrophobic, hydrophilic, electrostatic or even covalent interactions, depending
on the particular drug and its intended target. Where the target is a protein, the
drug moiety may include functional groups necessary for structural interaction
with proteins, such as hydrogen bonding, hydrophobic-hydrophobic interactions,
electrostatic interactions, etc., and may include at least an amine, amide,
sulfhydryl, carbonyl, hydroxyl or carboxyl group, such as at least two of the
functional chemical groups.

Drugs of interest may include cyclical carbon or heterocyclic structures
and/or aromatic or polyaromatic structures substituted with one or more of the
above functional groups. Also of interest as drug moieties are structures found
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and the like, where proteins are of particular
interest. Specific proteinaceous targets of interest

WO p@BMOgES3 Wi t hout |imtation, enzymes, e.g., KPCEHESN)8/052845
phosphat ases, reductases, cyclooxygenases, proteases

e like, tar co I ng _domai ns i nvol ved,
a3BGe Porabtueh iudiag; PRRLdeSs shCdiritis. JAlY " §figs. steroids,
plP-F%saWriﬂ%ldé%”&!éiﬁ/atﬁéé usirutmlalPERABLESor 6%:09nblnc‘s”ﬁﬁfdﬁsn,thereof
tubulin, etc., nenbrane receptors, i nmunogl obulins,
S@crgcompgﬁnd@ gidy l@&ia@@eoad t@ easutioy thoseof lintagestnviegrie ayariety of
Lon chann tragsnenbr e?ﬁunps, transcription

aiffbfim st BR B od s pE R A e T ke, The el ve

agenthd iacve adendmapbei durlviedefromea atatomilg dosneingBrlsynthetic
groups necessary for structural interaction with the

carppeetd teay ma)grt@@g)taf@@@sfggmyafw mm%ﬁ, gources, including
|Id?¥lqé§)epﬁlhtﬂet|8 e en ng o@o@hdgv%rc& numerods means are

nt er actf ons e parti’c ’drug an

avaiitbledddr trangein. a‘ﬂhiercﬁrebtw tsyniiedsid ofaapmadei varidtheof organic
drug noi et i ncl ude functional groups necess

Cqrap léﬂqsuc@%qj gﬁ"‘?”ﬂ?'@?ﬁ@ﬁr oMY pifest ePFRParaliRth er Yandomized
ollb%ﬁﬁe&%ﬂdgé’%%gﬁlgcP&@ﬁ@é@?pﬁ'ltérﬂ%)f|95@?h8@rfés of natural compounds

nteracti ons rostatic rnteractions
inrthg forme lafdactaridl efaagahrp)lanhami arimalextraotsf amda\;elllable or readily

T IO W WA

areNFRIR§t mBBiicdNHro6Eh %ﬁbéﬁﬁ%n&%l@ﬁ‘lcﬁr OHsRiaP@H bfochemical
structures and/or aromatic or polyar omat'i ¢ structures

meanst i and ednay t e onusedr torprodfice heoanunaiofiahckbrarias. Known

ol iHRPIache Al oo SBPECRL B’ fladiiaThE random chemical

mBERchiGss, Srtchsradlision! allkylaien, dsstefifieitdndamipiicaies, etc. to
pyrim di nes, derivatives, structural anal ogs or

Progkee SHUFLIY andedsef . Such compounds may be screened
to i dendychy hdos8Ma (—gii ?/t be"&ﬁ fned Hé‘lrn' th’brﬁfx of naturally

di fferent Screen I 'ng p oco s are novvn

oéﬂmﬁlrag:torvgymgem malgchles déandlyaidg fa dmrarynat womyiqunds produced
occurrin o nt heti c.conpound tlﬂ”@l‘ may be oF‘%ﬁ'
thyough oM i BYSRANSt i-8ouR ENPQ Qa’eﬁﬂtyl £8 ’?9&9,“%'1‘ library.

WAL I?)%EeilﬁeéP'rfrB Rh_ GBFRRENdEe e PUrill have

neans are aval fh[a e for random andﬁ%l rected Qﬂé' esi s
derhomstvatdd soamé elegirabblecagivity an conppprogpsiatendcreening assay for the
ng t he ' random z

agp oGt rel b s, Beu s el ds e Hiad i e dind Streening

sddhbh@rrdr@% célfre rkﬁdﬁrﬂ'm GRABPAN NElsd 'désbhl?ecﬁ th50741 ,713; 5,734,018;
bacteri al, ant and ani mal extracts are

5,434i428b1%7 3t 09861557[@8 Pr3de688.6 740 h,688.98171 ,65t696:aP,684,711;
5,81 963! AL BLLY s ds I e, 69 53 Ao8 O HRHIS5,: 5 549,974;
5,545,568; 5,541,061; 5,525,735; 5,463,564; 5,440,016; 5,438,119; 5,223,409,
the disclosures of which are herein incorporated by reference.

Broad categories of active agents of interest include, but are not limited to:
cardiovascular agents; pain-relief agents, e.g., analgesics, anesthetics, anti-
inflammatory agents, etc.; nerve-acting agents; chemotherapeutic (e.g., anti-

neoplastic) agents; etc.

PERSONAL SIGNAL RECEIVERS
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are readily nodified through conventional chem cal,

physi cal and bi ochem cal neans, and nay be used to
w@e@dogastonbi natorial libraries. Known phar naCl/0§:008052845

agents may be subjected to di rected or random chemi cal

di ficat.ions, such. as ation,
oot ot FPUsIERr a0 df ckarole B 12N 6 ydlins of the invention
méhﬂé%@'ﬁéﬂ' re@@%?@%onﬁ@’ur@é% rebBﬁ/eaétélgﬁbl QHﬁﬁtthgﬂé{er'i’cﬁler of the
obtained froma library of naturally occurring o

IEMntehetq eChbeet slg@@l enmtzt&dj v e &EMi kpaar wmact@nﬂaedﬁﬁ& with the

i R IO DL o FRBRATY sy R AHE M ¢ Wi, S B Biever may
vy &gifidurai @éperfd??edhttﬂefﬁat@ﬁe)’oiemél Sigrgl thiak s Bamérated by the

denonstrated sone sirable activity I'n an apg{orlate
sigealeagiiafations slgmeny etheaddeyiowey batowbAsRuUsh; e signal receiver

mlagkﬂeaéérﬁ uréd t(yv?ééo |\?egarvaa1r’é Bf Eﬁ%\;\%’ﬁﬁgﬂ%r&gs@tﬁ%ls including but

SCcreeni ng such’ I braries,

netebmitetiewd: i RE Sigrdls, ,rﬁé,grﬁeUGSs"@@@lé?lccﬂid@tﬁél(neﬁiileld) signals,
5,721 ,099: 5,6708,1 53: 5,698, 673: 5, 688, 997;
aCEPUéQS SRS, Bl gas jndigated 3@916 862: 5, 639, 603:

52@ g@i’?’%, 5}%:{1@\2%@9;5’?2@%31@0%2% ;355 g%gggéx%% ;ta receive a signal

ccﬁ{d@z@ﬁyﬁ%mnﬁmﬂaéﬂm@heﬁmfﬁ‘i@m& &., 19¢ idgr2®i8y 4090 ke such that the
di scl osures of } %%lagare erein_incorpor at

IO PREHEESBHSS é’o‘n’i He prie gy 8 %@gm@a%%{:on medium. As

s %ﬁ@&;n‘aﬂ@kﬂ‘?@trahg‘é‘ér%%ét%eh'Eﬂésﬁtﬁ%rtc@ the 1EM and the recsiver
cardi ovascul ar agents; pain-relief agents, e.g

trayvdd Jooigs thadesyhatil cequisem the Dody amibe wdag@ﬁ giedium. The

|d§hﬁffern%r§[§\é§3$ §%%1Ing161é(g$mira&s@ﬁ?e@&g@@ﬁem |ve% from the skin

arRFcH eYEbSeAys tisQud e v therlBapect bad@ddithe dBrcoft Sleclrichl alternating
t he systens of the invention include signal receivers

CUr BTt (gfr e¥oliager sigaplsethat argwandeetesh thrauighddie: Pedefisgises. As a
. ' ' b .
ret&g@n sg%t%rgﬁ Od{ﬁ (%}Hg eﬁ% e F%qﬂtl %b gr ge@hgﬁeysg%@%gotﬁ,\ﬂrd wire

catirteetibn) d)rowmalrag%hmooomiednbe beané'rlmﬁtlBg gm@lsensor data from
receiver nmay var n| ficantl éﬁ Fe%lsndl

n
thﬁa@@p@owpwshsgr@p r%l't t!Rafe] ey gattwg %’Fﬂls r%ﬁ’%\ﬁ'ﬁg unit and
ot? Feb o?i@n?é STRY sy&ehh, site Hfé’gﬁﬁ@cg Bh0e d’r?ecﬁgcé&changed

e Si recelver may be con to recelve
vigdhée c—stkm aﬁd dithérebedy tissymssobthessigivjatts , Thisicooturycdtian protocol

g advarifge it The SploVer nBy P huSelbiSuRaged at any desired
loghon S 18089 GURDRUBlecl NwhFdHi MeebKlieTaNafo abitdmaticall
receiver is configured to receive a sign

camedias | wei thef remisedt BECap onRAIGOR. tg)r achigving the signal
trérgs?’rqitséi% it Of th%%lgﬁ%ﬂ tl%ﬁg%iésj;?(% i rl:%rried out through the electrical

conductor provided by the skin and other body tissues of the subject. Where the
receivers include sensing elements (see below), one may have a plurality of
receiver/sensor elements distributed throughout the body and communicating
with each other via this body conductive medium protocol. Such a body-based
data transmission additionally has the advantage that the transmitting power
required therefore is extremely small. This avoids the generation of interference
in the electrical operation of other devices, and also helps to prevent the
unintended interception or tapping and surveillance of the sensitive medical data.
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two conponents use the body of the palienl as a
comruni cati on nmedium As such, the signal that s
wo c@nsdass ed between identifier of the | EM andP€TesS2008/052845
recei ver travels through the body, and requires the
the conduction nedium .The, i

bod
TRY ghsiting, Ve Ikt et SaTPHMBLgh isndontioanbe dvegldoeous for
adsfivinl o 36 o1 BB aghn AGAHARGObshEGARH SBHIdARKSaving a

form of electrical al ternatlng current
|Imkb$d pgwessgpRlys t hat are conducted through the body
tissgze]%..%s a resul.t, S?Chr %oldi ments do ngrt [ equi ret.f. tion
any S{ANGh K Celvg) 13 congure CeelsnA slgnab fromy andgetitificatio
eldmeatlig? 4m NEM: ORSERichORhé Csrgrﬁélaﬂé‘é@]vbtllﬁgcdrﬂlguﬁeiﬂ%@fthat it can
data fromthe aut ononous sensor units to the central

recpanizaia signgl amdted ey anddemtifier £ @notEMdr Incesfiin amigodiments,
th8f3|g{;1 ét%'h‘ cf‘qitéﬁ‘&?erttrff oﬁsrtﬁ%tr |sda% ﬁa@rdeusp%r{ S&Iel of a signal

eXC ang vVi-a SKin an eSo6F

eraltigdeiedm arhidentifiemunicestairoempodinoests, tressiyhel @@emt a?egeapable
that t he recej vers may be adap tablénarranged at any

ofgdst-r GPIGHERT dR) HIMCHENBRSY ofcieRbng uBliEle RifasFEbipformatics
eridifled BGRDLSHIBNA! & 9218 HTALIE bYmoPENRELEhole

(LeA
required el ectri c conduct’or for dchi evi ng tGT(te si gnal
t r anbime ssigroal, recee/e,r mhag mctymtel at vametyn skiddferest tygras efl signal

out throu h th tri ductor raovi ded by the. .
oSt e anse s iRe indiie, SN ki Qiimenydbeb iy varies
dép%?ﬁilr\@bﬁ th@ phHAe &%él@ﬁa?b@@%éé b@/s’tﬁé S a‘l’\@{bnel‘%ﬁ@n element.

may have a plurality of “recei ver/sensor €l enents

Inones"taun @m imentsudhe stgnah setrivisr maY iedree Bineae! m@rwetectrodes

(e&forok B YsiubRef. ooy et SRR Rl PR 0. 2 o

mbhe Siér/ﬂ’fdrégﬁ drhabrd F@lré bRBRErotE8 et IRl defstting &fignal emitted
therefore is extrene y small. This avoids the

b)g@\@e?'ﬁﬂ@'@erﬁamcm @bﬂt&f‘énlﬁecqftﬁ”t rENROOEBERiSe He wseivar device will
bé’hr&hé@d ﬁ\tt/v‘aeeﬁec 3P a f@!d%etééoo £ %I@tah%?an% »agistance

ntended i nterce ption or 'ng an survel

thahalloenthd eleetrodds tadetbat a. di ﬁeretneaut/ctltaw Teisydistarce may vary,
wer consungtl on i s addi t{ﬁonal I%’ advant ageous for

H e¢ilag &M o@mcgnt%fargge% @mt@p tRhi p@}lq S cm, such as from
Qfs% T%bdd”t £BPAhC Rt 0BBoliRY! di. fn cbﬁhfnegnﬁ%t“:ﬁﬁents the first
supp I's con

e signal Tteceiver Igured to receive
eleciyodd i monomAct dehtarf lelm:tnlcraﬂyetomantlve)bodyl di€ivenide.g., blood
ured, so t

a4t BB 8R e ROl A AR e b Bement
reldive td %@t%ﬁbﬁﬁbédbwtﬁen@hﬁ el gnaldigedealsss (fat) In an
conponent is one that is activated upon detection of

altgrgative embodisaenty arreaivedhat itilizes aismate elegtiode is employed- In
o LTl el S S TSR CEo bBoRaRER Rl e o more
cdilBaforedatetigreigne$ emitted by the signal generation element. In certain
embodiments, the signal detection component includes an acoustic detection
element for detecting signal emitted by the signal generation element. In certain
embodiments, multiple pairs of electrodes (e.g., as reviewed above) are provided,
for example to increase detection probability of the signal.

The signal receivers of interest include both external and implantable
signal receivers. In external embodiments, the signal receiver is ex vivo, by which

is meant that the receiver is present outside of the body during use. Where the
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enabl ed conpositions, e.g., 2 or nore, 5 or nore, 10
or nore, etc. The signal receiver may include a

wo a00800318Hf different types of signal recei verPCT/US2008/052845
el enents, where the nature of the receiver el enment
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conducti ve, bod | epent, e.g., adipose tissue (fat).
at?'ﬁy_ﬁ%ﬁé? ?%PJRQEMY@E@@&%\H% a receiver that utilizes

a sSipAttfh pBiRehts, e IstirRl reddivér@rdad Pe configured to have a

enbodi nents, the signal detection conponent may

varpcbongd 6i7e. oYWhese ethsoi signdloreckivercthasg asisgnall  sine.t tedcertain

erBiatiforEn E SIgtEN o o BIRR bryeldnb sl at ahaut 5 om® or

le8s, 8GeHISHsi Bbaigt 8CrmdroreleesE elddifg dgiREt1 REn*SbeMeds. In certain
emtted by the signal generation elenent. In certain

erahpdimarist tve dasireffuectimiality offthe|signal seeeiverasfichieyed with one
rergﬁ%ﬁieg?\%pe Bgt‘?é(@) are provided, for exanple to increase
e t

ion probability of the signal. The signal
r ecelnvaddition to neesiewly arsignalcrdrat dn dodreifiealof amdingestible event
i npl ant ahl e si gnal receg' v‘}a]rs., I n external enhodinments, ,
Mamersihgrldnaldeepiver May iuxther (1uds, ong ok Inere Gialift Phgiclogical
iy . r q .
PARAELSAG BSIREE TS b UL Pl el i meanta
capabdity ef demsing ai ploysidlbgical pasdmetec er idomaskarosticlyuase dut not

AROEaF S0ds A b o B, omea
cdrBESINGS of MBI &t efhafitd %'tetfti'bﬁnih_tthéodiﬁ}&id|srﬂat‘ét‘g>lood flow rate,

broadest sense, Teceivers of the invention may be
aggieleremeat@mmasiosr datendibGiMe (iNnRatardict electiegimin) data, faie. Where

. t . i t er i . .
B i e8P s B BRGASY i ek senting capavitty,
thar eumbée &f tdisthiet Yarimetes seC bRingstkld thaa thievéigeal receiver may
subject in a manner that does not substantially inpact
sense may vary, e.g., 1 or more, 2 or more, 3 or more, 4 or more, 5 or more, 10
or more, etc. The term "biomarker" refers to an anatomic, physiologic,
biochemical, or molecular parameter associated with the presence and severity
of specific disease states. Biomarkers are detectable and measurable by a
variety of methods including physical examination, laboratory assays and medical
imaging. Depending on the particular embodiment, the signal receiver may

accomplish one or more of these sensing functions using the signal receiving
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novenent of the living subject. As such, enbodinents

the signal receiver have di nensions that, when
weapBoyaes with a subj ect, such as a human subjBCT/US208/052845

not cause the subject to experience any difference in

its ty .to nove. |n se enbodi ment s
e'P@@é‘%v%lg SR @Eé’erqﬂ@édott E*@qfet%é‘{ef Ps SQ“?% f%eé%'”ﬂoﬁ‘”d sensing
aﬁbh%ﬂﬁéné her akd I Og}dél Qfecélbér w&y Aeludd Iy oF Crﬁbﬂe)/d@’tm@t sensing

I'n certain enb ments, the signal receivers can
elemenits tihaidareo difteventafrosy j‘zhe msgnal gegeivinghelemertie Tilegnamber of
.receiver.has ize, . dn certain enbodi ments th
i it g SrisutE Ry S8 gt IS8, bonpliREhE N o s ML EBbRE to) the
si§hd reteivesfaySuf), &% mgUe 3 o More! 2l $8oerd, BArutbRg 4 or more,
about 1 cnB or less. In certain enbodi rrents t he

5 gesared!@ aneiareqRiCi ty of the signal receiver is
achi Iﬁvgéjl'téﬁhtJ}’n88&ﬁ@?%ﬂ]trhgﬁé\ghglnteﬁg\ﬁerrxnelbaeé‘dadbe ?f‘ o 8r more

receirving a Signha rer or an

elevteodesrardteprovideefosi gu! funeipamsy ef srmal fracsinieg anmtlgedemg For
one or nore distinct physiol og]e(; Ear aneter sensing

examplet ineaddign 4ayeeRiyingi s&%nal gecupdeR ran r?és%ﬁﬁ"let gdditional
sén%l ﬂchU@n&aEﬁE’érltélbyerﬁf)oéﬁ t§‘ Gh &Qé’tﬁ)&%&ogl‘é: abed lo generate

ter or biomar suc ut not mted t
eIheMctardmgeamrc@m Feam dimatr data, theeerme anam;ekmpsexfsmoeessmg that

f fl t t .
4l Shme” e Brates et wtdhe el e oty iy bctescardia

flb”fFPlTahQﬁ‘s deda rdtECMc( MMl Gotaied é!@ct‘?b@&rbfo@%rﬂ@atﬁ%a% be used to
Wiere the signal receiver has physiol ogical

tltraieanedleatms mr@eamsmfog@h@‘tﬁyheap&(binnmrmnttqhenlarﬁﬁ@lgnlflcant

at?r{aogg]@g/ r\,r%&ep @gﬁﬁéﬁaé aylilg;n |gacgeﬁgct%dor%tc2§a % helpful in

CETEHii®, erdbOdiniBNte, fof ABONIGHIRY Healt raxer v phlleffs Whedo not have
etc. The term"bionmarker" refers to an anat om c,

P%ﬂ%@lﬁﬂ@de@ wopteg baprt rgte %P@@ﬂtamlﬁhaﬁwa nervosa) or as
aRSiRrhahedt edaﬁlegrée V\FHOE Fn%%aﬁ)z %ggﬁtré( é’fHélpe?Cthn?tor or a

di sease sta I omar are de
CmEabhtel\/lbwt@r ‘p@rtabte/dexﬂceaetdnmtmu@mslydwrrguﬂehmglthelelectncal

exa abor at or assa and nedi cal i ma
a%ﬁé@g%@%sﬁ”tf%%wﬁ qr 8 rﬂﬁiﬁb‘?% n qx@deo@r@ggrdmg period
I
SRR NG oSERRE R e%’s?ﬁé'n%‘%;ﬁ%ﬂ?@:’yﬁﬂg@% e dXFEA Reidentify in
shegtendined petiodsles of the receiver for signal receiving

e Riaheh deBiRumseB bl ihatimat be 3 oamiBRT i lastrodes
ofOlhéfs‘Rjr%ﬂ”reéél@éP érh?lo?*s Gﬁ@ésdrﬁ‘@%éhﬁ@e@bﬁ@@ Bfetwéréiﬁthe electrodes.
mber of distinct Sensing el'ements that may

Trpfp gmwreﬁqlmmdmca \@ljighavecﬁmn@@omppntehtgwgl@n@determmed by the
g FE Rl TR Fnte, WM YeiBfs 18" oBBlSro? M (TR Snarher, tne
impedance data can be employed to obtain the respiratory rate of the subject.
The electrodes may also be employed as sensors of the fluid state of subject.
Over time, particularly for a heart failure patient on diuretics, fluid status is a very
important quantity. The obtained fluid state can be used to titrate medications.
The obtained fluid state can also be used for alerts, because right before people
go into the hospital, their lungs start filling up with fluid, which could be detected
with this system. In addition to measuring fluid status, impedance measurements
could also be used to measure body fat. In certain embodiments, electro-dermal
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5 or nore, 10 or nore, etc. In certain enbodinents,

the signal receiver includes a set of 2 or nore
web@shoxdes t hat provide for dual functions of PET/gRENNS/052845

recei ving and sensing. For exanple, in addition to

reSRIES 1R S SonBPiFRqUARY QrenTRUE Al T8 eRbbihaYipan adress

mbBe el ectrqges are uged to gengpaie el ect rggasdi ogram pefore
data. Fromthat data, there are many kinds of

"opitleces Hitdig-makmniveaivebebembeok@7@7.hiny' Jeay e maniteiesl.
cardjac_events, ,such _as tachvcardia fibrillations .
Foar A fdhRRER attyf toff ok A “Eiclidhay by blssid) SBsqrs distinet

frerantHee cksd@ddes fnlalyr Bé endldedaini Mes sighal hecsised Fer example, a
alerts when an inportant change or significant

tegmnesaiv® iSesph ¢-Be hERMIsRreMay boyidineded indhe signal receiver.

l.swdat a . d |0 certaih.e di -
AR R) rg SRR debi S, el B R Gl O platrm
mpacssrampleyée . 9. obtaimipgresis@gmbasureniatite dfntepadaraturs. Another
W th anorexia nervosa) or as ap alternative to
erpapHigRTY C&N&teﬁ%’%r{% aofRiANable e monier veHchsapidpeome from
S di o . . .
L A i AL suBR AR P Kfpe Blure. ver time,
arb éfr desiord 2ontming with ciduiiordd \senssd gimsyelogiodke garameters. An

recordin i s useful. for, obs occasi

.. . , meters
addifiiali s Pldacal st fial) intBiaer PR BED Ao ReRspfpde combined
infNarp@se dximeRke! WRtkh nAyobdimSIBlsd e rhaRakk! bibyd td?@?enation,

be acconplished with two el ectrodes of the signa

m
Whiééeiwmﬂd e Afsico Y Vere oM aliprt habouip eudsec eptessukgen tAe magnetic

el JL.odes. The aspred i nmpedance wl| have sone
S ESREUHENE Sxnroln oD alsPere AEPRRE Y TeatDs R R See eg.
PuTRedaNIfitedBiatds Patet @ppliaticisRbr 200170029320t his

manner, the inpedance data can be enployed to obtain

t he lpeggpitighorgmpagimnasts t ofe theibjiaral. regaivesseticiusigef pressure
; / f LUl tat
i i e T R

mpasureniems dfiartesial Gfood bresdusd.afarsexampley ey pregsuré dnsgide the
[ The obtained fluid state can be used to

ntity.
bﬁ’wa@acltt&gw@eh%wtaﬂg 2 RIESYIR SFHRWS Memprapgas bgsufags of the
si?ﬁatllg%t% ié/feﬁ.rFé‘rl. @i%rﬁple@%‘: fah8gn s ?h%l BERR SigAa F}eceiver is

ospita their lTungs start I'ng up WI{
broughdin prtixohity daleithbe adeartary et avivehn, tdoi thas yst thm artery pulses it
addi tion to neasuring fluigd,status, inpedapce..
PRRSLBndi sPeaaiE Arusobe Wb ePRRoREaB abiatgny an absolute
preBs Gl f@hding MRBOEhiERHEE ﬂltéﬁia’ti@e@?rﬂén%épmdz SRftrigger cuff
e.g., the discussion of such found at the website
camigurajiom eady, 68 swiighiethgps@fsor maufted arousidathed veegadr(such as an

arﬁﬁry} lﬂé re;;@nﬁp{/éécﬁ.égé{ré‘iﬂ%%g@smapee rHrBSéﬁ’[SS lﬂhzgér?az n hérﬂgogzliments to
measure pressure deflections, which are then attached to the signal receiver. In
another embodiment, strain gauges are used to detect uterine contractions. Such
embodiments find use in a variety of different applications, such as the monitoring
of high-risk pregnancies.

The signal receivers may also include analyte detection sensors. For
example, specific chemical sensors may be incorporated into the signal receivers
to detect the presence of various agents, e.g., glucose, BNP (B-type Natriuretic
peptide, which is associated with cardiac disease), etc. In certain embodiments,
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As mentioned above, one or nore additional

physi ol ogi cal sensors distinct fromthe el ectrodes nay
wheooseiledled i n the signal receiver. For exanpP@l/Us2008/052845

tenperature sensor, e.g., a thernmistor, may be

o BB egB 78 Y 78 e hances tre

pRfofPd BLiLNAY B the BRBLENAY Srtrablchang @rl§%é§sured Where the
measurements of tenperature. Another enbo i ment of

sngmlerwverslrwudemlaanaaalytﬁ faatedtinia wensingt elengntcihis sensing

SR SR LETERLATE M SORLE L REPbEerent vy

Faeéxarﬁglecarﬁ@n@bnmamnmdﬂu@élsiatsér@alvegepémeieéﬁ@ym@ngmr@awhlch is
paranmeters. An additional physiological sensor may

PerAabir: tatha gaeriene Wans: EurBiest atayba &ioYided \é(h%ﬁ #ere is an
|s8l)é'té33&9 beIWﬂbI v\# Hﬁ¥h@§p§ﬂp+é’§’s%§ tﬁl% %Hrrﬁ et onéweb and changes

oxygena ron, ive for

thptﬁrepemeesesmaly é%eomgalepriapestmepthé)céll tvyhuslerass@lth@ameasured.
al so be enp tged to neasure aneni a.

INFsE5iaiIR ﬁEHPOQHT‘ Bl asmalkroserait O’AHEﬁ glglgtquhgiq&gnat(ﬁpfiver with a
mBRbIae - ack?ss""ﬁi étérﬁﬂoyé‘(ﬂ‘bé’ﬁ’d 'é?é?:ttﬁca‘?fcn’c[]ﬁrysbgﬁiﬁb it |shmeasured

recelivers include a pfressure sensor, e.
Also g arhterest @irer @helnﬁzE'ﬁ]sbasmrsdwnm aredo&sedamrt tl‘reybmdlngemf analyte

(o[ g PERE AT AR B0l PR thelp bt ePRgonens. a

mBfe? P WHdseeaebiricd P proyERti é’s”@ar%hbh%r&éérﬁé@)eal‘éf cl‘ié}ﬁged when the
signal receiver. For exanple, nbrane ‘on the sid

maferiaghec.gi, gretein @@&iyt@eblﬂ@ tbnb@r@rﬂmpb)’@dom mty to

ol s Y e Pl el AR Fpt NRyBR 6! Yhose sensors

déxpbedrinahe foRdbwingaipsiitations dysatl lehet BoRRSHf thd RRGh{Es of the
is obtained. Alternatively, a sensor havi ng out ri gger

pregent canplicgiiont iR, Batent Applgation the sSWEH4%LrRuRlished as
2@@2:@%05’?‘3 tl\flgas e'll\/léfﬁld‘ah A agxétreh‘?r )Q)r ! @Oﬂggllﬁéﬁ?&sndt oTreating

are presen nted | certain

Hemaslynamju Eammn@teckeff UeSt Paxent Apblicdtioar ot hea1 Q,Bt)scputxushed as
to the sig iver. | n another enhodigent, strai

nal re
2%9&@@5%&'3%@ "‘Methede cAndt ePPREAtESN Pécfri%"H@ A§t§'<\,‘ﬁt'°n And
MBARA et FiidhBfokise 'Abr@cé(@érﬁ et pjpof rd?fr[] @65/046815 titled:

app fl ons, such as moni toring o
"Imptammlel AddreThablei Segmenteck Elentrodeay, lz:ilE‘soPamt lﬁqmllcatlon No.

1 ER8A BB, VERFCLBHIRGRRE Tircsromaaaensnd CRIA gl Positon
Dél‘é%ﬁerer@ St opdedrcia @aﬁ&rﬁsmaca @64 apbousn@iRNt“Method and
g., glucose, BNP O&ipl\latrluretlc peptide, which

Am@arawocfoat @Wcmgca@ar dPeeiage) ,U& c Patentc edpplication No.

1GTBRYo T Bh T bl RSB RENFEE ] BAAAS Parameters,

U.S. Patent Application No.10/764,125, entitled “Method and System for Remote
Hemodynamic Monitoring”; International Application No. PCT/ US2005/046815
titted: "Implantable Hermetically Sealed Structures"; U.S. Application No.
11/368,259 titled: "Fiberoptic Tissue Motion Sensor"; International Application No.
PCT/US2004/041430 titled: "Implantable Pressure Sensors"; U.S. Patent
Application No. 11/249,152 entitled “Implantable Doppler Tomography System,”
and claiming priority to: U.S. Provisional Patent Application No. 60/617,618;
International Application Serial No. PCT/USUS05/39535 titled "Cardiac Motion
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pH of a cell, and then the conductivity of that change

is nmeasured. \Were the signal receiver includes an
war@Byptasset ecti ng sensing el ement, this sensiPQI/US2008/052845

el ement can be configured in the signal receiver in a

chaefiz2tion i SEFR, GAIYS s TasF SPRERIoe e Chataled in their
eRRE tfelcpcbiMRraéigent one wants to detect may be
provi ded, where there is an isolated cell behind it,

and @hmt@'@ehtn gertaie embodimghts isea aigmal eaee;vearthiatdhayi@@sviewed

erties, usually electrical properties t he
g A R RFERUE BBt dnefe of Heskr BRI e et feisor unit
indludleBld sdreeavdid pai of ansmircedivé RecdticdiRelthaes@l ARipted to be
with a nmenbrane across it is enployed, and el ectrical

argangad enytheestiimeri l@odysswtﬁ@%@pédhe /ﬂu;btﬁ%f Thetregeiwer sray further
m%ﬁg’:fgeﬁt%ﬁ én%ml\’m', %@F@cé?\ﬂﬁg%rﬁ%ﬁ Eﬁ |§’ 'a?i%éfé% f?)f be arranged

ana e sens causi ng ange 1 n

om:dmibotzly‘dﬂﬂye sUbjecerarwl a poranit oetd sacoadmgtwfti dhevdgtoromous
el ectrjcal erties (or other gropertl es

SWH@'QHS%ﬁd@ ledripracauie segsgr datg fipmaithe Qﬁgb’ﬁ? the subject, i.e.,
mBbRdp ghe/dtr) Lpt‘@:"sﬁ:a?%ke?)éﬁgh aéeé‘ﬁé’ro? rﬁf)re' Bf Eﬁﬁgﬁrgfté‘,%l%& oxygen

I nc are not mted t 0se sens
car&ermtc idlead ighuddse Eahteotm otgea;hmoobaonmmsnlwu datal, ddsdd pressure

th t th nt t
0 Blettraara O Haks SlegiomneReRaRRtA TS, Aespguanyate data,
p&§9|2é{|dr1 Hhed bodVQbhﬁ%réﬂ% e, edﬁtﬁw M@ﬂbﬁ OéIbBﬁod‘é‘%pedance

Treati ng Henodyham ¢ Par aneter's'’ Pat ent
arznpme bl | tmnacl@tlon,ﬂr@lcmsoeepmmlclwle@dthasatzmaoowss@ a signal

t laﬁ/gwlteerg{sf .g%%cefﬂe? gﬁp g}%r 2cﬁ1e6ﬂ‘°tlflg‘ggqf-ne§f mAﬁfgi rangmlt/recelve
eIB&T@SdL@@Oéé&ﬂﬁﬁﬁbn@nﬁddd Sshisor lumil et el Red\us fraasaitl the acquired
Segnented El ectrodes”; U.S. Patent Application No.

senpog2data g¥ot the &g)dy pﬁpthénﬁblﬁlleét Aseelhat olfeser sessddata are

trﬁs’rﬁl:ttggt\?%lnljhﬁb_ oé'%apf?%&t Body thSl?G& ﬁgttﬁgtsubr{ect to a central

tra(*mauttathanﬂarecEwh@unng Oihelds@;nal%amuw as Wn&nitdratgesignals and
p@&!lcatlon No. entitled "Methods and

§|,g§a{rsoq:arp\@gg[ﬂqsmjtt%,fr@ml@q:g@r&tr@ﬂ@rgsmﬂh@g@nqa@@mlng unit
thgé/l}qH fifd bQH)ﬁlﬂgsaeé)/or% Lu8 ot é's@ﬁsoﬂ\/ﬁﬁlt‘qghé’édthese signals

em f or Renpte Henodyna toring
arlemlefedalu;n bpahe Napbnithaeceine mectmd'é/s oﬁm@mpmese sBnsor unit.
rmet i aled Structures”

t tl | npl bl
' 5. T, e B RecooSnges, Seorprih: ComprRngarsor unis, a

b@cﬁ_%ﬁs&@*«épr‘arﬁﬁr@ﬁ@bta rb83raEn i aa! 108Bel] SR Th&Rata to be
/ US2004/ 041 430 titled: "Inplantablé Pressure

reserdsst i eleciranic pagreaty eyelsi eaoh enagreticidatagayriers2or the like, or
10%58 ' dowifoaddPHABLER' 1 BRBRIpHate PTRALER Wio™Y LotPButer such as a

personal computer or an onboard computer system, for carrying out further
processing or evaluation. The data transmission from the body transceiver to the
data logger or data recorder is carried out by telemetry, for example by a radio
link, whereby the transmission range is limited to a few meters, for example less
than 10 meters. The portable data logger itself can be worn on a belt or in a
pocket of the clothing of the subject, for example.

The sensors integrated into the present inventive system are
predominantly sensors for measuring the medical or physical conditions of the
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and claimng priority to: U S Provisional Patent
Application No. 60/61 7,61 8; International
metp)lsjomsi on Serial No. PCT/USUS05/ 39535 titl eBICT/US2008/052845
"Cardi ac MotionCharacterization by Strain Gauge".

suet e 1 Bl aRatiieg HAATIREELS SHithcls 1N hbay tembétdiure, te
ERTD 6 BBIRES the bR oY Giffert @GN, BRalor THY SR YORIRAVAP. of the

an aut ononbus sensor dnit. In certaln of these
SLmjmtduNmettlselesmea@@heml sorcallédh dnvitesmensa nsensasisiccan also be
ail.r

nsmt/receive Iectrodsthat are t ed
Qb8 AN E RS oier Tob PR BRE soriie BoBpR Reasure the
pr@uannﬁg‘t amblentr gi¢ edygity nguehf bet ey dx?ﬁéml deoreste nthealsurroundmg
transmtting and receiving unit IS adapt ed be

ambiesh {EPerAlee apgMY the resrediiypjleeationeithg qﬁﬂspabr/éneans of a
ORISR AL IGpE 6 i FROTRHS. 36038HLA Mifmited or

ui're‘sen a fronr
exshbnget! via thee skimextiathér bodly ti$Ser$y@ﬁ hel subjdct ssaciot imited to the

one or nore of pulse rate, ood _ ox n content, bl ood
d@ﬁd@l?é'@@lé@ﬁh@rmed@?h@? PRygied %Wﬁ\y SFH}? slariget, bubistead can
aIQﬁB gﬁ’é\‘ﬁﬁl@ |Hﬁ)trﬁ131t|8h %ﬁqﬁgﬁﬁ%%é’%ﬁ.’&hﬂéhgs of the s t%Ject. All of these
e a atma, a,

ctroencephal ogra respiration rate
differcspityas oh dakd aye bedglve@,npmcalssmdg axd actramgmivietlyby the body

SR BB AT e PR A ST Bl Fﬁt%{?@{ gay be fused or

cdr?él&ﬂeﬂﬁar@céé@&%t é Fé?ﬁbt%ﬂobéiﬂcﬁf Rad. HPetwSik.€- 9., the
dentifier of The transm t/receive eI ectrodes

of elacrceataumnemélr‘e@mfgorth@mStlgraﬂle rackiperedi.eo tsign@d nidetection

cdypoRills ALuTSRREC fiProtbl e neiells Siedildngiin sona

re@@ﬂéﬂﬁs oBRincbody. tdatidareddfiot MpRIMRILRET int® aAsaisiBtt, &.g., on a
transmtting and receiving unit. Qher signals, such

sefgi-pRIManant iy RArgIRaest BAgiSpH these embadineranthivesignal receiver

s i R uod Y, IaREBIC R bR e Rekeifils are configured to
mamtauhefuaenmwhtyjmrten pleseat times phydsigloglcal @neirpn@ieat] inpluding a
higé the transmt/recel ve el efctr des of the respective

t

$e8r high humigily Wéro@”ﬁ@ SR M%pﬁé R fhr 2 or more days,
sudhV 88t 1091@@5'0?' Igﬂgére%ut%\/\re%ksgoabl%ﬂ er, about 6 months or

transcei ver a recorder or t ogger
longéowabotite 1daear tar lhengegc ar.dedaboute beyeamiar Imqmr.y In certain

e BORR e T ABH R atHe G BisS e Ehinaufla | firmadin fincgonaiiy
wRef RFBINGSd BUS Pr3Siofodiedl B abr SQEIHRangncPRoAHRRANY to about

conmput er system “for carrying out further "processing
8@ ryeavmloidonger, suph aatfsomr abewl 5sicoabowlordt yearsoely longer, and

d
by REG BiHeris) Bkt dhy, R85 07 ABLPR0 TERHF 8h B
wher edyy |tﬂlﬁaﬁtéalé3f@rﬁ§®@mdrﬂ@9€thes sigrial t eskdivera rhayv have any
meters, for exanple |ess
convenient shape, including but not limited to: capsule-shaped, disc-shaped, etc.
The signal receiver may be configured to be placed in a number of different
locations, e.g., the abdomen, small of the back, shoulder (e.g., where implantable
pulse generators are placed) etc.
The implantable receivers of the invention generally include a power
source. In certain embodiments, the power source of the receiver is a

rechargeable battery. The power source may have a natural life of 2 weeks, and
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than 10 neters. The portable data | ogger itself can be

worn on a belt or in a pocket of the clothing of the
wa@adpmeiig3 f or exanpl e. The sensors integrated PET/OS100&052845

present inventive systemare predom nantly sensors for

TR B SRR TR e A Bk, ok o
cdﬁé@arﬂ@ﬂbéchﬁ@ﬁg atlH%‘érta‘ir’ﬂ%n@é@nmbH% e SRynal 'F@cé?bé}ol%ay be one

oxygen saturattion, /or the skin conductivity, of
thahis mmredtdunmnaerw B§§Ig@@ld| tional so-called
envi ronnent al zq_ﬂns rs c n aIs conbi ed into_the
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oxygen content, the surrounding anbient tenperature,
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e’sensor ansmttéd or hange
a Phatforor fat bes dvadyrd phgsiegifal tdeasetdgjmream ﬂ@stlce may be a
limted to the data relating to the nedi

al
'%ﬁy%‘:’%ﬁsc?oﬁ@"dﬂ‘?v&%%'@rt'%%d sVM'Eﬁ’r@c'f‘ casiain .Oﬁé%sgéemdiments the
ca”%ﬁ%@a@ @Y q’@ad “rﬁé?ut?@ét hege{)g?@?@l agihee ﬁgélé@ﬁgﬁ'tl a%%sefs e.g.,

e su | ect erent ty are
wher@etheedbacbnsncaesmﬂhi-seaadr tastar z(xl\dl@rln)tirerjlahyattleedémmgs of interest

t ans Altern V |ou data strea
TGS byrare ot Mt o 1bBRniae diss SeBettti iy, 1CDs).
nétﬁH%rﬁula@&adé\ﬁ’ébs %Elanta?ol@%d’fepfééordé"rs‘:@tbt ai n
enbodi nents, the signal receiver (i.e gnal

det edspasts mrtbenemer)thrs lrmluderpﬁmw’sl bt & cb\a;y@n@tnleassya receiver

elgﬁgng égbllﬁ thé fgﬁﬁ%-otd%?éd% g S'I?ﬂﬁng&f@ﬁhﬁﬁs Mo saaced apart

eletipd@sE), arkl 8. poWwér gesdEtionesIomaante.gr, HOLNBAERVhEIaShS. battery
In these enbodi nents, the signal receiver is in vivo

mayrbe geelargeaple Bie- argSapantiogedsahave: Hat ceririn rpbpdisiants the
e n i t

P&, SERLIANC ElefodTalsr bohTbretl 66| R8B! haWBFLRIBED, from an
etegial loeatidht y envi ronment found inside of a body, f or
2 or e days, such as about 1 week or IonP er, . about

@E@“%’Fa“‘%‘?@@f‘ts @%Ula%b%ﬁ@?ﬁéﬂtﬂ th%ﬁ'@@?‘ reggiygr include, but
r .

ar)égﬁtgﬁﬂtée gg sr%rﬁatlgiemcﬁﬁﬂéde | br %a ; a rlscéébgoldrlrﬁgjl tsS'%'lr@ emitted from

mgestfblguzvedt narke; &t aignaf transmdtmj etgy, ldnesending argigobldtom the

s GeblptaneRh siLedeb o Glaled Lodth SEMHSHADRN, LB o' sonn
d@BYehardiny @RrsceNed QRVES, . ptﬂ)%‘?blb@@h”ﬁé@nét@l‘ d%tzperhb@%al record
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datapetentaeloek efasoentreg sfor ahsociaigaa spects ime widy angvent, such
aE TR NG G0k APRSuEL U4 hGoBIcelebr 'd 81 ik feinating one
or more of the different functionalities of the signal receiver.

Aspects of implantable versions of the signal receiver will have a
biologically compatible enclosure, two or more sense electrodes, a power source,
which could either be a primary cell or rechargeable battery, or one that is
powered by broadcast inductively to a coil. The signal receiver may also have
circuitry that includes a demodulator to decode the transmitted signal, some
storage to record events, a clock, and a way to transmit outside the body. The
clock and transmit functionality may, in certain embodiments, be omitted. The
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The signal receiver may be configured to be placed in

a nunber of different |ocations, e.g., the abdonen,
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.g., whe t he | ead | NBL .
i nf By B seeB e erfrlhesto AGF: HestainorueUti: In some
e@b@dlﬂ%nté' et fAvil: trdSPhiaSibALYEcdier SIrIfIRRIcRE hSautomatic gain
| CDs), neurostinul ator devices, Inplantable

cqrtt P@,Q))rb ;  éhe. AGEpdiack @antdeéerrrnmenthoatrci)rrrgﬂahdeequency

s A Y X

the PG &Sl cﬁihabé uek&ab raiest Jiltlersl agd n@%@ge%ﬂ&bﬂécﬂ @@culators in other
el enent, e.qg., a_battery, where the battery nm

A AEMgLARPBIa: dNIS 88N (HEHR H1EnEPARSVE. athetyea st variations
ofetﬂEQHbSﬁ sugﬂﬁl HQ&‘@%@@%@ %%n'fto&f tﬁbqﬂe rlg>sioRAl b S@hcy. By

oreev roman ex oca

maddifingtra sugh@lrmwt@ tHeAGOglokk oanebembalcnlatteenellagjw the gain
recei ver incl but are not |im . si gnal_ . _
ner&ssal @iprm Z@ the signaligewar F?gatﬂﬁ%g%tﬁﬁﬂ'é‘le L?Ei edhis gain can
e [ o4t f
RS SERIS ) e HERingaReYiona BBRRLal IRTERkIdCTaon In one
eraboelmemt,nbhe Imwao|tcansnassianadenodeag:anea@wem adjpisy the sampling

a})%o torl% Iﬂaltoggr afegéjggt Cﬁ%ﬁ'.c‘&’rgﬁdsﬁggg‘%gthaaﬂrgount of noise

ret:,ént eoﬁéwh 18! BRSO n@lﬂ)noﬁs@rraﬁ@?S’NRﬁse%fﬂc@ﬁ?%é'sﬁmpllng
t| me with an event suc as receipt i gnal ;

rapg €aanpe;| m.amtamgdnatcao}gmoy@g@or If éhey. SNRodecreases below a set
th?eos?{o?d Hﬁ[’ih&%g rbeecoding process, the sampling rate can be increased. In

this manner, the sampling rate can be kept as low as possible without
compromising the accuracy of the recovered signal. By actively adjusting the
sampling rate to be as low as possible, the algorithm saves power. Further
aspects of such in-vivo transmission decoders are provided in pending United
States Provisional Application Serial No. 60/866,581 titled "In-Vivo Transmission
Decoder," the disclosure of which application is herein incorporated by reference.

In certain embodiments, the components or functional blocks of the
present receivers are present on integrated circuits, where the integrated circuits
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or nore of the different functionalities of the signal
recei ver. Aspects of inplantable versions of the

wa@nabsisecei ver will have a biol ogically conpe€T/bEm®08/052845
encl osure, two or nore sense el ectrodes, a power
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scal.e c whi ch consunes very .| ow
ingHBLA SERTCoReTonBeioes. 5 Heth & Pavsie cofaorepts, boided to
Smag@ggcmj,g@@&ge signal s which were nodul ated using
|na phase shift keying (BPSK). The signal can then

fodid proyitiagsa ﬁgh@n@b@twese@q@tlorn@é abfiungtignal ddeck diagram

a%C?? L5 R0 SruBRAtn Rl VBRIt 3rRIE fan Lol d ihdudes fis

ands¥torl Elaitsfes e oahdler PHER F2aRedpretivslg), avhieibeerebpsrated by
gain control (AGC) block. The AGC bl ock can determ ne

distaace tk @ﬂ@é@qu 22 g0 ANt IH@TeME AKWNS gaaeratrey agfidentifier
ft Q Heﬂ el n'?a\t%@aénat;ll_ggj Hﬁ%ﬁpggélr%ﬁgﬁﬁoﬁ.f ThBistance X

e used'to

may vaag @r@lontde@ﬂairednmdlmératsoasgemfrotrhabomw.s $o abotih® cm, such
al gori hm Thi s can hegthere eiver to cti,f(eI\/
H?’ PHt Oax InaPeHs T of Cih@-9-n@eRPhY YNgnamplifigyile mgjects the

dlﬁ&%n@iél Elg;nﬁ[]a&rb%s tﬂ UL S FEIHe Qg@%@ﬁ@na%? qoes into the

measuri n e signal power, the A can
deradbdulatard %rv@lsamhbwmlhengaory h2testone yhet demnoduﬂted data Clock

he.signal po to a pr edv ue. This
16, 4ich, s RO P SeBebvE)ST Bat AgmAsang, ayaits patansimit oirou
(TshaePaahaters @91%\ frbﬁh PREMEMRHOIER the Saeit Yeokver (not shown).
transm ssi on decoder can actively adjust the sanpli

Thereasdilse lrepowen spuiges gnlich pongirsidl the r@mﬁ@ﬁelecmcs In the
o e BBl PP P BT buachBbor 4R, choranates
theaftpictiol between all these blocks. Finally, a coil 19 wound around the
perimeter provides for RF transmission out. As summarized above, all of the
different functional blocks shown in the embodiment of FIG. 13 could be on the
same integrated circuit.

An alternative embodiment is depicted in FIG. 14. In FIG. 14, the main
portion of the receiver 20 includes all of the functionalities listed above (not
shown) and ey (21). Also shown is e; which is at the end of wire 23. This
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rate can be maintained at a |ow value. If the SNR
decreases bel ow a set threshold during the decodi ng

w@r@smsHs3 t he sanpling rate can be increased. PET/URL088/052845
manner, the sanpl ing rate can be kept as | ow as
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efftRetiBcliferdnd ¥ AMiRRASIhb SueldIrsiaé BPTHe REoRRY 20.
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In certain enbodi nents, the conponents or functional
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a ﬁaF@%ﬁ 2’6 éjhp%?b{:%ﬁe ro?t%%ggq[b eallyay%e”%?%r Fcl} %ﬁiat multi-sensor

leBHCEOMBIR: ARb! 558N GH H’eacPG‘EpHF@rcoﬁBU&n}ér bﬁﬁidp)lo@\/h%nsors 53,
is amniaturized electronic circuit

tempsirattise senseidd postiongdipoveasure thel terrmer@tas% pf/@Iood entering

g RBSA Mribole S8Redi68 PRIKOR 4b Theplyleliné Yei8R&y sinus

tehipeegiuné eskrider lectr6ded 56¢€bbaitibnedhe themsiire rﬁbvérh@nt of relevant
present invention nmay be hybrid integrated circuits,

cafdiaeh tigpee nAd astimuladinge edeatiosiesc i r Ehet §66%s@fﬂ@c$@”ﬁulatm9
eIQEtréd@ Yﬁ%ﬁgﬂe N1 S%Rﬁ% gbg ?ld%\ébgr%gﬂ? FSo¥EdaedS B .gegmented

passi ve C onen e or circ

elbom@b skuCturd 3s pmeantdas @lestcditmmtructurerthais&fdlmesotwmfor more,
a functional block dlr?ggram according to an enbodi

e.gr tHHeei AL dnPiSninclyding dour 1 mere; Jigpargte r@?ﬁta%dse elements
Efbbaiméhd ﬁ?le)%@l‘ﬁe f?teré?ﬂ’r%%e QQUQEP%sb'aré]déclé‘séém Application

respectively), are separ at di stance
Sarialvblogs BOTAU52009/080558 ctlece "Mah@dﬁalargbmmdsbior Tissue

SRR b B SRR L oy sponssemn

tlt%d"lh{blér%bfé' Ad@%@@b@@b@ﬁéﬁ@&%léét%ﬁé@bwéd Qe De@ember 22,
about 5 cm such as fromabout 0.5 to about 1.5 cm

2Q0%j. theadisalosurasnof Apgpiviarioes seynentedt@leetiede structures of these
BB B SR e PBPE i abrasuon olocroce
ad¥edibliRBaNAY b8 PIEIBY Aoh§ o cardiaergadiiteled@nodul at ed dat a.

do Ilr<1 the embodiment shown in FIG. 15, the MSL goes from the receiver
down into the heart, and can be employed to measure cardiac parameters of
interest, e.g., blood temperature, heart rate, blood pressure, movement data,
including synchrony data, IEGM data, as well as pharmaceutical therapy
compliance. The obtained data is stored in the receiver. Embodiments of this
configuration may be employed as an early heart failure diagnostic tool. This
configuration may be put into a subject before they got very sick from heart
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16 which wites to that nmenory which tinme-stanps the
events. Transmt circuit (Tx)(1 6) transfers data from
WO b@siesesy out to the external receiver (not BEDWA)008/052845
There is also a power source 17 which powers all the
croel.ectronics., In the e odi nt de ted, ,.al so :
e it 160 B0 o705 LaSaG Thed CIoRPYaRY ShEh TS rorm geting

sél’e@iCtUI@rﬁﬁa@{lWﬁﬁ]@nabﬂlmhﬁ%ﬁ Me%ﬂf)ﬁ is ’?éa@lréd’ e ¢&ddivéOmay be
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dlff ren cti onal | ocks shown | he e i ment qf
st afhg Bletibleh 1O Bt A6t A Batio sbiiepl i e Bafier
al t eThatsigral aBbeideneah bhe dlepmpordnt Bf FIGimakntdole evice that
14, the main portion of the receiver 20 includes all
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proeidesea i asfdarbimplantable ouise genefdtor G8Vihat eoeudes a receiver
and yet mnimzes the overall size of the receiver 20.
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Ty R NS sl deSaiveisats BXRxitha sy e ceotigyeggt in any

colfﬁleﬁfedmhﬁnnélt CExtefhat bé‘rﬁtglﬂﬁ‘h’& Qﬁé’)ﬂ'lﬁé\hdéeﬁﬁ;ﬂoﬁ the elements
where the sensors nay be any sensor’ of interest

desgtibadiaipvehwitle refmmt rt@mﬂptanéateie@mbndunenss paeod?e’_d@si a(\ds such,
oG TREATb P cBu e 5 Kb, b 73 A Eeborves

atsledi Acar@ingiyt | 18mehts FdsGdeé&lbdoEQ%bVQY sbéh i & Isigies receivers,
mai n_recei ver conponent 5 1 and car di ovascul ar | ead

traylsMil{REs, dNraatY . PPOGEFSOIRI e MO IAIeES, &3¢-, M3y o ergsent in external
r r r

R Be208, VBB Sepehiel PO e, JapPiape, eorams o

cimuiteutHait weayobe ieddrmun e&mnalsreﬁalvemwmeahuemlcseamoprovudes in

osjtioned to neasure the tenperatur f blo
F'Z?ﬁ pW‘h@”f"hFBre 1G- 1?%195%‘%'%%@4% ?ﬁo%QWBrPécﬁ receiver

70 %c gﬂ@lrﬁ@h%ﬁr%hgf@ﬁa tEBRRrah e es Sa%né?temal interface

electro es p03|t|one t o neasure novenent
bloek evVant whareli Hwe t esteuralanctesfaceulbdadkngmalyednclodes &b 7wireless

M BUPIEAIee P He i e e i), canal PAJL SoNduRiE] interface, ete.
AI@be?Fés‘é%eSFsr 4frial Srec8ivEERMELIRY BloBR! TRIAISS yekEfiteis receive

i ncl udes two or nore, €. g. three or nore,
elepicodrs fupctional WeckBBe, FIG. I78 providsiser viavdef 8l aieaiit?. found in

a TEBEPLITERLS e 3 Y RriboneRt P e ShUMRIGH SOt 74 includes

external interface 75, memory 76, digital signal processor (DSP) 77 and real time
clock (RTC) 78. Also shown is analog to digital converter (ADC) 79, pre-amplifier
80, optional reference (common mode cancellation circuit) 81 and electrodes 82.
In certain embodiments, the signal receivers are configured to be
associated with a desirable skin location. As such, in certain embodiments the
external signal receivers are configured to be contacted with a topical skin
location of a subject. Configurations of interest include, but are not limited to:
patches, wrist bands, belts, harnesses, devices configured to associates with
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Serial Nos.: PCT/US2005/031 559 titled "Methods and
Apparatus for Tissue Activation and Mnitoring," filed

woroosepiiesrber 1, 2006; and PCT/ US2005/ 4681 1 tPCT/@82008/052845
"1 npl ant abl e Addressabl e Segnmented El ectrodes” filed

De r 22, 2 t he di scl f i ,
adBlgea U0 b1 olIPes: PRKEPES 5 Phatier BoBY AS3PPaled devices,
e. Ee' Iﬂﬂarﬁ@rﬁbl@ é%@ @!a&%@@t 86d ble 'IlﬁéeF§Pﬁ%targée aOWafﬂhr &r belt worn

Such el éctrode aSsenmbl i es may be placed al ong a
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inRRCAFRIneeswit ohakfitRilimeRt 6f thelPredshitigvaraiont ure, heart
rate, bl ood pressure, novenent data, including
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C d
oA B SR, TS £ BALRE eIt ety ror
exambley edhiles then irgedtipldesvent f aiakrkere |ed|ammm5't lb@Ir‘tQOOhgeSted For
This caonfiguration may b into a SUbl ect. before

eﬁ'\"@@' gHte (Reeivesimay be @Hﬂﬁ@éﬁeﬁf%ﬁ R cxteriat gevier hgyiag typo finger
e
oBBRAET ERETLS) TR M SRk dBoucnes e

eIeelxqche&dr gtas thedmnwlgrlpmpr’rtmeteb'ribapredum falrcamadluctive circuit with

iy Taraiet 1 MBI BRI Db Bps URUEOHD e E kb & Shabhag the 1EM

cdrii&EdAMe tsorhBeh PRk Ggfal emﬁealtgnmke iHEREH At aST tﬁéﬂEmsap.cked up
conponent of an inplantable device that includes ot

by thecieiceivar - |At;/thlsmlnte>tfmrrﬂc@wetrmass pervide a@mlmrorct@nthb@atlent

e B S8 BRIEM B B B7UR0SESBHAG ndCRE' Gl i RYEM has

bediavaiviel. ﬁsﬁhbf@:@t@ﬁa@cﬁﬁ o cBRainh@iternat erttRBirents, the receiver
recel ver conponent 59 accor di ng to an enbodi nent of

istgeafigriashia be,in weakact tyith Péé§$%@te@|o\fﬂ§f@)@eﬁ@t'qm&ﬂjdé%mpomfl'y,
9
LSRR o RSB EAREFS100R o) v

ingéstetr Gor caaﬁriple Weerei:d]\im' magrtaé cnaﬁ@ur\eelras aineexternal device,
ext er nal be configured in any égnvem ent

SypinAethe E&?qﬂ?% glﬁﬁ’ﬁﬁ@%‘? REX &3 sRYVR e iFlte 18y Diipanse box 83
inBILBEE > RSEF | IS R 84N Tahdrﬁﬁﬂe% éé’rtélﬁpéﬁﬁbaﬁ’ﬁ@nts these

enbodi nents;” as desired. suc external receivers
eleatyodemlauelemcthec oS czfshdlecﬁgrmse@rl cnthér (Gon]zenieahq)atient contact

described above, Accor in descri
foa“eeﬁ LbOG SR CenRarent iy, SoREEs In8 dnes el fecpiver by
rﬂﬁ@%@héﬁﬁd%&oﬂ@?t%@rﬁmleﬁt fhat |f@/t|rﬁ§ t@rtﬁl%@ﬁ‘iedl@atlon the box
external receivers of the invention, as desired. Fo

mey deptenfiguied (o erevideliaagigaaisorodlagn  Bigon rmrgmavat OfTa;dq@@ge from
(RN g 1 RER3L i€ BREIGKETT a¥orhBihBNF8? ! £ fonal may be
provided, e.g., a red light, for example at indicator light 85. The patient then
ingests the pill which includes the IEM, and touches a right finger to the right
finger electrode 84B and a left finger to the left finger electrode 84A to complete
a conductive circuit with the receiver. Upon emission of the signal from the IEM
which is associated with the pill, e.g., when the pill dissolves in the stomach, the
signal emitted by the identifier of the pill is picked up by the receiver. At this point,
the receiver may provide an indication to the patient, e.g., the form of an audible
or visual signal (such as a green light) that the signal from the pill has been

53



10

15

20

25

30

FIGS. 17A and 17B. FIG 17A provides a functional
bl ock di agram of a receiver 70 according to the

WO poo8f093185), where the recei ver includes an extRCTEB2008/052845
interface block 7 1, where the external interface

regenvgs. ThE paliesy dc%ggmvgg{re%%?%sé B TRsenar vl e L Gme that the

peﬁte‘ht |s%§r€ecﬁﬂ@c$ﬁf‘ﬁa¢<e' Sl S'T%@%o%@@ﬁidﬁ?déd G&taktiby ch&lE‘r? memory
Al so present Is receive el ectrodes functional

an &ansmﬂ fuRei@nalinEBr e desdesaribes alfove. Suchuembadiments have
ot AT 2 FRuiaen] of Rl Sufls rEp- Thi T paRbicalS patients
oNTRIMR térnd Ghedi Uﬁ@l‘e@ih@ﬂ@' processor (DSP) 77 and real
time_clock C 78. Also shown is analog to digital
convidG. ei9(m9@ffe$9a Yiew- ahnd wrisérbagg! recmlwnembodlment of the
in GG MG rIBdFeC RIATHL B2 By it idahaod WA includes

a tes o varc battem:gnfoo@tac&dwheré)melswomxt@ﬁam l‘shfoa contacting the
deS| rabl e skin_|l ocation. E)aj the in certain
I

WESHRI N Reratient. h-Ehee%?Fepﬂﬁiacéisg Ralippklas toycp with a right finger
d LGN 6k ﬁggugé &%%%ggééf éé’cﬂin‘:?ﬂ at fEM, the patient then

ation o subj ec urat ons of intereés
toUnhesudileae rigint  fanger rlotthlsu cmrttact 90 o die mesgivew 93thIahdIS also in

oqlitesiapit dh8aeBiwis o saad B, e Oriiiid B rcuit. Upon
deﬁtbéhon of tHet I'EWI g@ﬁ@?&étéé%%‘ia@ttﬁg pAREhEESN rémBve tﬁl@ﬁﬁgé}gfrom the
ds, eye gl asses, and t For instance, a watch

I’GGEIVBGI t worn ext er nal ly and equi pped with suitable
receiving_el e ir. of . ,
ol ccobihica "SRR s bty rg bR ARl champiange with a
thefapeiid asgitedi, 083, vafeeVRigesioRCePrant@Vwig hagideiated with
enbodi nent  of the present invention. In certain

a@ﬁtne&tﬁllone@fﬂbéraﬁ@rﬂt@ aqtie &@@é! %%ldeﬁﬁ&b%”bgfﬂ‘qt@fuﬁ@@” below).
ThE pgﬁehpcgrﬁ’@ﬁé\’?'fel%gg tRE rBesi96t ﬁbfﬂdth\é!' ﬁ&ta\irﬂétthgpmqe patient is
onl'y tTenporarily, 1.e., transrently, for exanple 1re
sdffeelulewastéltd theewetive m@ekerSuch eotbaimgnizehage applications in a
gest ed. t he receiver n@y be config

or. exa
W'ﬁ*@ }ﬂ%"l%t)(t %tj:ﬁbﬂer% ng%@nﬁﬁv ey %tl’ft?qﬁ psis @@Wrgae%n j@ng term
thB?‘a{}i%{e |§:9§ﬂ rﬁ@ﬁ; ﬂﬁgg@@r}j@ﬁegt %@ﬁgég&ngﬁré $Mther described

ingrepleedetajl hadowr oduce a conductive circuit with the

e oI GHiAN ERPGEBe Bk e el SBRkieR B iy miniaturized

eI@!‘)‘ﬂrér‘h@é}I wWich Nl %@éﬁrbfeoﬁﬁlvll%f tHh@lddaddes # edrff aUBaHM ald style

the receiver. At this point, the receiver may provid
patahi Mbe ceattlorinelodes eleniradest thae when appliass CfQﬂtmtomeaSBkln The

Lble, o h-S [ |t hat S| | f , .
o588 balyRl o8 MPhrdeed B b0 hr R ife et s
sigxberthal subdndiengntan, tﬁé‘l%hegpecba/c% dige winhegtores br. bA these

in contact with or associated with a pati ent onIy

empagigrants. fhe receiver circuitry may be configured to receivé signals from
devices inside of the subject, e.g., from an identifier IEM. Bandaid style receivers
that may be readily adapted for use in the present systems include, but are not
limited to: those described in U.S. Patent Nos. 6,315,719 and the like, the
disclosures of which are herein incorporated by reference.

For the external signal receivers, embodiments include structures that

have electrodes opposed to the skin, the demodulator, storage, and power. The

54



10

15

20

25

30

i.e., transiently, for exanple while the pill
i ngestible marker, etc., is actually being ingested.
Wo-0080%H8Pl e, the receiver may be configured aBCHNS2008/052845
ext ernal device, such as t he nedication dispenser box
shown in 3 includes t

CQWW&QP%PBcWGQE ‘gﬁﬁ\eéﬁdOVSESrfof’He P Y H”%n%&‘%n?%”ducnve

mebRSCe Q) eGlifadespid fibersheetcorim @eradNdhboGinRntOt A% same
conveni ent patlent contact format. During use, t he

eleehrd)@ﬂ areiusiedl foy receiving asdt tiansiailing: swls e@eevexarbgle is a
the.lid 86. To alert the t|e

witBR Bt illeh B P SRRl hOsorRaSs G i Bbet, whie o move

thBrdith G@nd tisd BMstanOlo theavmtwdRofie Wil séhd suftea’Isut the pads
fromthe box (where the dosage is resent in a

anpipese mauld de fQCEFIVﬁ%%thSi@]dWI&M? Tm%ei@reda eugber of RF
oo B BOIR ol Ok Y b lhe By oo

swfnda‘soudthtetsleaprdt@dfdlsftha’gempﬂ@y icbits. rA@éﬂnaflvelgebne could employ
el ectrode 84B and a left finger to the left fin

elecidet Helde. auhereo OBBmPIOEI% Usec HHREAy BlegtPeaB n%‘ttcppnductlvely

gUpon enission of the signal fromthe |EM
C(%/(ﬂgdﬁal%géég?sdo%l ated wwth the pill, e.g., when the pill

di ssWhees ihe t bignat oremelvert hmlsdwaanerdxteredl bgornpenent, that

cdefiognary Blaynbave bt cevieRS s ublioiee - Aufeagndr visual
febBbhbie @@r’h;ﬂ@é inQude -audifle fRamfLEDS aél@biélyesd?éeﬁs séathe like.
signal’ (such as a green |ight) that the signal from

Thereexieinal regmpeieaitedayv @tbo mucﬁetarenﬂtecfmet peri via which the

o SRFRAR Dt RuflalSie 1Eh Earte oY e ok Bl lffegperen.

det ETHeé @Yyral [reteivEns, rd\VﬁéWéd/ adBde tarangdBctibbd Nsirh @@l inttérms of
e.g., as described above. Such enbodi nments have

b%lp@l GRIoUER 1P megeieda sianakfrpmbrardingesiible eyent imarker (IEM).
gver 0 S@HQFF&%%\%% %fzp@ ln?ghﬁoﬁ’%a{aglg@ oh&5 '@onflgurgd to receive

e apeuti'c regimens. s a Vi

a wignat froand pheceaveforeatiosl enablbdqjhatrmetcenuwtdompos&mn (e.g., as
receiver, is m of avvrlst band

h Vo f
AGHBRY o PGdegoal gnoSanain hon s e lebi en, Mansiide event
mifier DRI, O CRBbAGS 1P pliciGRAN AHIEoh KB h3' 60045123): or a

pati ent”. e top cont & he patient to touch
smaith parertgtel Gewiger (€ig.j ras ugdescribedi ng lE’ﬁéT/blBZOI@?Q 5547); the

. estion, of a i ent
cisgtses ARETeN g TP EEOrRPTRIR ReiRIENcs. 8 BRAIPRRUS device.
receiver 93 which is also in contact with the |eft

wist via contact 92, thereby conpleting the circuit.
SV DEEBLT/ONN of the | EM generated signal, the

Pt RPN o e RS b B RESl Fhan B Poica
wahishtoamark or note a personal event of interest, the individual ingests one or
more ingestible event marker of the invention. The marker may be ingested by
the subject using any convenient means capable of producing the desired result,
where the administration route depends, at least in part, on the particular format
of the composition, e.g., as reviewed above, and involves ingesting the ingestible
event marker, e.g., by swallowing the IEM composition. A variety of different
types of individuals may practice the methods. Generally such individuals are

"mammals" or "mammalian,” where these terms are used broadly to describe
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therapeutic reginen, e.g., where ingestion of the IEM

is associated with adm nistration of therapeutic
wa@ceaswesisayent (as described in greater detail PE/U8%008/052845

The patient can then release the receiver until the

next ti t hat t schedul.ed t.o take the .
ogtispls Rpish SresRirb s GRssrTa VaRE: deidg PeratBrs gamivore
(ef%, [ 2oHSlarkl Yardf, Bubhtd 01y, ide) Yifedplls, ahiirats), and primates
(e@ghms mlm;mraﬁﬁedaQO@l@fys)sdnheswetﬁlvar@nbodlments the

further ﬁ?}crl bed in greater detail below. In certain

S%@au"% UMAE- ext ernal si gnal receiver includes

m ni Repénding Bhethd opatisuMii appldatiohNt ©@r ahéthodkt dyhanciude
el ectrodes to forma band-aid style patch. The patch

ingaglingdas evesat Maskeisby Haelf anén capiynctien wihnareihet pemposition of
b with1e 36Tl By ARl Yy 8 ES dei i vith the

ostlone on a desira ar et SKI n Si

othebp@mbosmog .of noattdrioe oohfmned Mhlthewtld@r @J‘m;bdi@tlcbmb‘smatter and
etc. In these enbodi nents, He receiver circuitry

thge 1pgestegurieeP-tgestacitie idertHiar and Hia aﬁ\ﬂré‘é’é“ﬁ’%ti%d matter
m%? tfé“ﬁ']lg%@oe% é?ﬁl%lly of "R hé&"%al Fn'ef 'A?Bwbﬁ%e%&dﬁ'a? include

ecel ver at” may be rea y ada use
mgeﬁlqarr eBarsings;dea‘rrmer oc Itwdce)r rmne |deet|frmr‘s (vhioht maythe the same

o RSk asRanady 0B ithe G Sl atih, st Fl?é'F efibodifiBiits, mutiple

|dbﬁﬁf€€r§0ﬁ1%‘ye€e bér’rfpﬁfy%ﬁe'f@emaﬁ@rant @Qeﬁ?“ gghatg th@leéie degree of
recei vers, enbodi ments include structurés that have

whateyer heevans i Saue couldHake kifferenhmadere daingieate different types
ofSt oer&o] and power. Theconmuni cati on may be w rel ess
or” 151 fornmed over one or nore conductive nedia, e.g.,

Wi r eQncotié rfestibleesvent eiarket ﬂaa@ﬁéé?@h@tﬁg’épﬁhmﬂbgbcal site, the
the sane el ectrodes are used for receiving and

'dﬁﬂ&fr‘%’rﬁftthﬁdé'\/kﬁgwél%de@%até@&'ﬂﬂaé ¢.9-.cAFeeewRd gRove. A signal
re&%@?ﬁh#h@@c@bﬁﬁﬁ&ggy%ﬁ Z )ét,hlﬂ tﬁ@nff)%:ofvﬁ E@Htghgnﬁ%jé’ from an

ingestidlevedvaimt anarkeou ird vaandscway@ntla soinet bmbpdiseasd the signal
t hose woul d be recei ve% y the wistwatch. There are a

reRaIYSEr SHIPIRFTRIERFIFu el§1ef (ﬂatﬁem i AG EXEeragla Reycss -, using
ﬁﬂ/gn%nél@FWmﬁPﬁfahEﬁY @ﬁpQWﬁéﬁf&&y SHENoIng some period of

uctive protoco | oy col Alternatively,
tirnag irc ovhich exgskeothecdata is stdredl idsa siheage etemewniubtl ths eeceiver.

At Bl Boftr SMBRAET R aRe gV Beiy e Mayreceived data

foP%UBESGhert ABRANEMssIdM &S aﬁoéméﬁ%mbemlé brajer et |IﬁU[5rocessmg of
devices for providing, e.g., audio and/or visual

subseduank daisx vl cdetpaitngi@echanyeine samer peranees over time). For
mg a%%aé{n ?‘r%%%?g'd cc?lfec%} ail l{ﬁclude conventional RF circuitry (operating,

e.g., in the 405 MHz medical device band) with which a practitioner can
communicate, e.g., using a data retrieval device, such as a wand as is known in
the art. In other embodiments, the signal receiver processes the received data to
determine whether to take some action such as operating an effector that is
under its control, activating a visible or audible alarm, transmitting a control signal
to an effector located elsewhere in the body, or the like. The signal receivers
may perform any combination of these and/or other operations using received

data.
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The external conponent may al so include an interface
port via which the conponent can be connected to a
waeooop9das3 f or readi ng out data stored therein. PATES2008/052845
signal receivers reviewed above are described
Int

b dto
Pl Rl cettai gitonyastten e dudiar el keicbiade onuedia storage

elbhRnd 'o@rﬂﬁ'é rE€50sViRLRIcRE dtheasthyed ok G nBRWIIRS, BRRS date, and an
configured to receive a signal froma

idghtifierele.gv glohal iuriouen ablialdneh aof reabucomabsitonpasininistered to a
e.g.,.as gdescribed in PCT . application Serial No. -
paisfouns BESEEER Mhyckd (BF Bonlie kel e Gmpogtion or a
cdmpf/er*éﬁih tHerBbRVTISE @agd réddrtbdadn o HRita dtordge element of the
60/ 949, 223); or a smart parenteral device

regewer Madiurinepaaiuge pmical seaqrp: infareadips @f g@@ rselbje@f with which

o eEBAB15 B50Bled R IO AU OIS it o

ndrhe, h&M gpatresm @icordiectcnVretertaih ewtedliraentsndhey ioditelof interest
wants to mark or note a I%ersonal event of interest,

inglyges NP PPEYRAM|Ch JRRASUIBINENE: %P@rtﬁﬁb@é‘?@%'@%%nihe data of
|n[%égteirncl?fdetsh@arb%\éeﬂgéu‘é”pro&?ué@rlherferf&?rY o c{‘@%@%s‘?%@ydata of

e subj ect using any conveni ent neans capa
infarestucnclgded epressume drr e@slunte  miraserdanhentad nemperatate, omctivity,
rout e de en , ,at least in part, on the particular
res g AN » @Gnposition, e.g., as reviewed above,

and Ihrb(é?{a\(r?%rﬁti&ﬁﬁéh&%tH@@l&hHB%bl\)é'@ afy Baft oTR 6dy assomated
g., by swallow ng t conposi tion. A vari et

Swterﬁéeemtwmgf cﬁensnrﬂ viegeiess,mapd peptiariale ether c}/ewces both

nlEihART sREATb il L e vy R FRRRRY Torgftharon tha

sd@mﬁfat@@Ob@I&fUtédrEanMWlp?bc@s"s%d\/\/byhaan@@s%raS@dm@@thaexternal
i ncl udi n% the orders carnivore (e.g., dogs and cats),

proggasar whick, en qancerovisie meﬁugbda@n@bq taspatief@s output. For
oRIIBUER) SEndbr mal B 5 mBlbEP RIZECR uAI RS T evlcs which

catmrmmdem@eanﬂpug thoant  trfodugesy t:lacajlawouaqmllnngéa;tmn, die or more
ods may include ingestin vent marker
Ph&t%f&%'%'r ﬁeﬁs%éni)%fﬁ@?@tgfﬁ V\A”E‘F%aﬁ %eqevé‘f‘:?mﬁj%‘%f@ %h §fc-, o an

¢ CollMISF 8f tH: é‘t% TR SEx1&M2P EbEibr, WY dfrfneéf a health
rray ﬂ e‘% ST t

€ Cco-1ngeste e ot her COITp 1 on 0
caratneswous senvehi eted omhh date therh eombimgsothis reoeidr provided data

ted. |f t ed, .
wil i rBRSanh SR KEPuL e GSteNb e or. WelhE, wealege medical
re'cBﬂﬁah%d esz@qaﬁatmay InYo&ssethid BRpaATE ddtd®o pfodhy Highly specific

net hod ¥§Inc ude’ i ngestion of a signal identifier or

anaveoiex alierdrapecifierdatawhi ch may be the sane or

S'ei Ilﬁrc%rﬂa%gﬁfﬁﬁgiﬁbgﬁtsgﬂﬁ %‘@F%' ro&8ivap %l éo‘?ﬁtg'l,l%h toI Srovide data of

a received signal to a location external to said subject. For example, the signal
receiver may be configured to provide data to an external data receiver, e.g.,
which may be in the form of a monitor (such as a bedside monitor), a computer
(e.g., PC or MAC), a personal digital assistant (PDA), phone, messaging device,
smart phone, etc. In one embodiment, if a signal receiver failed to detect a signal
indicating that a pill had been ingested, the signal receiver could transmit a
reminder to take the pill to the subject’s PDA or smart phone, which could then
provide a prompt to the user to take the medication, e.g., a display or alarm on
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identifiers may be enployed to mark an event, e.g., to
i ndi cat e degree of whatever the event is. One could

wo 2008/00618F er ent markers to indicate different PgPES2008/052845
events. Once the ingestible event marker reaches the

thenPEE oBrdesava & orgns: talk & P Shavs RS dfdue a secorded
m%’s@é@é ét%ce‘l'ﬁérs@'r‘ﬁé'l RRBRke rﬁ&?@eV@é‘nﬁb%Fréd (tS r@:tranél"hltt &%a of a

form of a signal "emtted froman ingestib event
regeiviedrgignal twaiihueologat»m@xternabmalelnﬁmjeoten&lternatWQly, the signal

si.gnal reC|ver S Iyr tran t he datat
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inERraYatios Advive) to Rodide. damrednabebiye® signal touh @Qte&ﬁ@lﬁlocatlon
period of tinme, in which case the data is stored in

st or%@éuﬁhetﬁeﬁ@rt@ﬂ qrodigesity dhe spslenrdinedide, ap rexternal device
WhEH L RELRGRTER Bech P 94 8ol BESEKBINEA B St applied n

receive a for su ansntssi on
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det ecti ng change in sone paraneter over
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ar‘ucﬂ&b&%@rl%&mddl ﬁ'fn & ﬂ%‘aﬂ%éd;;éht( PehH blﬁ&ice Baf takd Any of a
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nymeet dt fame: Banemnplnmthmdewce can bastondigarathta sit on the bed

%i&t b ﬁ\éailatd Iéﬁbo@%cie m ggi @ﬁbeirsfpg“ggm@ppuc}e ebut are not
Ilrﬁlﬁ&P%S@EAbh@m%ﬁCﬁhm e EOnfRtasNbRe TMRedOREe Ic@n read out

take sone action such as operating an effector that is
thgnatarmationcdgroribed inonpreadetall in other iseetions alidtheisgbject patent

kil aABaRHb ekt QoS ieptRiRla R Mipsioiogical

sdrRAR) \YevrReBRYuDR 4P idNppsiLceenPite@bllpbyoh paesirakardbevice or a

ot her operations using received data.ln certain
degieaiar iewlant fendeigstian ohifie pil. AbedrueaseRf thajaxtgrnal apparatus

|s§§> cﬂeﬁ‘gﬁ% g[a?gﬁpi 8ffth<% pﬁtéér?t d{fr’gd’ fHio IpcLd e?{ev}c%asbngn@ature of

and an |
théeegerna! amairamlsl puits sepilitql tonpro)vldlac pﬁaahacomgmsahd gshysiologic

dm ni stereﬂ E Patlent wher e %L identifier g be
infgr@adighnBnd iarm 9at £ag %ﬁ‘&&wtﬁ tWPUth%&@@SVZé?% Brmedium,
SJ eéﬁe teleph®ndai@, & We?r%ﬂe%‘cét[b‘?] & §ta° IRSalRo? 8™ central

recei ver may urther I nc |ca record
monﬁ@mmﬁagemcwﬁ the subject with mhlch the receiver |s
[ i.nformation,. such as

t , . Q. dentj fvir
o s It 90, rrovloss i Seimale Bkl b Ssigt chedbipiRg' to an

erﬁ@béll%éht%ft’(ﬁ@' ifG8hon. tIheFI@?ﬂtZ{) odyskdth e O indliige L R stible event
henbdynam ¢ neasurenents. In certa| n enbodi nents, the

madtea and gessandl rlnﬂauhe"@celaemae tn ﬁm@yqﬁe@péhmwrésn FIG. wO,
the t(ﬁ' id %‘ﬂf’fﬂ beér{]%uﬁﬁtte% \mth an identifier in the form of an

embedded, digestible microchip-based data transmitter. The data transmitter is
activated for a short period of time when ingested and sends a unique signal to a
data receiver 102. In the case of multi-drug therapy, each pill ingested by a
patient would have a different electronic signal for detection, e.g. provided by a
different IEM either taken as part of the pharmaceutical dosage or in conjunction
with the pharmaceutical dosage. The microchip is composed of silicon-based
materials that pass easily through the digestive tract and other compounds with a

long history of use as vitamins.

58



10

15

20

25

30

i nterest includes pressure or volunme neasurenents,
tenperature, activity, respiration rate, pH, etc. In

wa@eoosadyisenbodi ments, the signal receivers ar ePEHUS200$/052845
a body associ at ed system or network of sensors,

g MEEsTioalt By She o FIGL R e yEGeivey o) GhhE% cime.
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IErI\fF‘iQHWﬁHw H‘ﬁha‘%aﬁ@ﬂtﬁ%ﬂlvr&ﬂvé% ot f éifﬂé"ﬂff\/l 994 %n‘ﬂgs & signal upon

recel vea si gnal | ocat i n external to sali
cauditewith stdrmach duidvehich |Bheceuvgdddy reeeaiev drl 2a<’ﬁamed46mg12 also

o Rsrasgate Aokt bBulor T 1iRiBSiB segfol 11 £6P sBfieor 115 and

p&ddiféter 196aM tiRxERsd 8l tHeoﬁétFén@nThe‘é% tfollis ddla GBEhAis are sent by
enbodlnents the systens include an external device

regaiven 1o extargal seyver. riorteinad seawssi Vgt pogesses thgsehbEM annotated
oy FulHER B RLERa) 1rBRELEF 11R. SEGhERS padedtetecprs of the
pdtiemperw@dther data, blood pressure data and weight data, to obtain
contextualized data. The following table shows different sensors types that may
be employed in systems of the invention, and the types of data obtained
therefrom. The data obtained from such disparate components of systems of
these embodiments may be fused at a network layer, as desired, for subsequent
use, e.g., by a health care professional.

| Receiver Sensors | Implanted Sensors | Networked Sensors
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such as a tel ephone l[The, to a renpte [ocation such as
a clinician or to a central nonitoring agency. FIG 20
pr ovAgleevigwatha@ahavec i eevtain ambpsiraentsc obridiatiestt dhanreceiver

eIBRERE BB e, FEnlREOUHET naree T o PGl variety of

differdnt proteesls Ry lb@ibmybla?;édilm FeueABISMRYMhd recelver silictures and
the 1EM 104 is pill at has been outfitted with an

CqQraeeReIFts dhergpfi ﬁ@ffwwﬁ aroldinge Alepgsitigngasd i paterial removal,
e. g]gcﬁlgflgﬂ g{&%ﬁﬁpd@cﬂ LBES LR ?s P/IT(?S Q@&Eo tl\ﬁ@d?%'ﬂlcgatl ?ystems

t perro en 1 nges
(\&tEN S3 efatsicatiomi twhnmugeal intladimgd augace c micremabbing nand bulk

mLc'?%a%?:‘éﬁfn"f Shalcyae ek PEr Ry g1 BebPakin saanes dhat may

bggﬁgﬁéy&ﬂn (%I’ﬂll? thﬁ)‘eﬂo‘ﬂﬁgnt*%yofefaghéétﬁfgetﬂb étl%Mtlf‘rbEhﬁélude but are

as part o phar maceut i cal “dosage or
ncoid'mmitﬁmbita eiecWoplatmlgecplh‘@d'maar@mepmitlom@myena §pnay, sputtenng, e-
b crochi ths cBn§05| cﬂs % based rlmter a t |
%?AE?VQQQ PNy RRGRIGR Yaner §iepestliope ChmIGA! XAROT %%93' 6%, plasma
e%ﬁ%@@r@"ﬁerﬁ%élhva?pdr%déit@nowc Matesial ?éﬂw/él&@blﬁ‘rﬁqﬁé§ thcluded,
shown in the systemof FIG w Ois the receiver 102,

buirarenat dimitegl tee s2active iR £IGHNG Jriseiropiashamiceal ﬁhthm, isotropic

oERE ERE, DERRAL. 552 e AL citin, e

alpihye, 0|e4mjt|<bn$(ﬁrt$§¢f$arfr;;@ mREUHifing r eSDM) atdten, Alb@abf mterest are
t enper at ur e, ood pressure and/or other

“tB‘P@J’%ﬂhI@eP@tOWiSCQft'ﬁieﬁe@n‘ﬁo@ﬁ”ﬁ%ﬁt@“bpw@qf‘%# \IB? Li%? of planar
g@ésg@é p?rBtoQ{éLsztlgb Q%@S% dl?étunlég%f"é; CQné‘/%r REMRved from a
smfmleobogudabes of an initially planar substrate usmg a variety of different
material removal and deposition protocols applied to the substrate in a sequential
manner. lllustrative fabrication methods of interest are described in greater detalil
in copending PCT application serial no. PCT/US2006/ 016370; the disclosure of
which is herein incorporated by reference.
In certain embodiments, off-the-shelf components may be employed to
fabricate the receivers. For example, an off-the-shelf instrumentation amplifier for

the input amp may be employed, e.g., in bare die form. Custom logic, either in an
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devices, etc (see e.g., FIG 16). In certain
enbodi nents, receiver 102 stores other inportant and

wo edoaesisheal t hcare data, such as a patient's PETUSZNNS/052845
record. Not shown in FIG 20 is an external recorder.

FRRE G i 8o Hinalh b1 DRGNS, Vb BumoaLIat e Memory, the
midhsrdlobssbroruribAgdahe! sl B infHabe MBS THEPLY used.  The

on a laptop or desktop conputer, enabling secured .
transreittes snawte anaoliieshelh dhipneqy.r ewslevby dardink, in the mixed

usercontrolled infgrnation distribution t hysi ci.an
cdffGuRRLGR ARG, WL B a@Bufe ] indilcaR bR s Bk may be
a sithchalonal clbéirmrane dewsd nify PR eahicddprdesssdr Bt has a clock

patients to be integrated with physiol ogi c paraneters
builién-presented to patients and physicians in ways that

support better individual perfornmance and caregiver

clinical decisions and di sease managenent. FIG 2 1

Usibows an enbodi nent of a system of the invention that
i ncludes an | EM and receiver, as well as additjonal

phys| ¥ SYPIest inaasikia BYCRcMABIES aPYFIamE ARG (HQIBRAY Of use may

- i al.oqi.c : . . i ent
o RN, fety O RTEREapplcalloft, i japoRBAi i may e botr
magdieat .antheohdEdiddl aninbtura. Ditiernt ulmirativat agplicatiohs are now

stomach fluid which s received by receiver 112.
reﬁ@é’@(ﬁg‘?'oﬂ'ﬂ %?%t@rgﬁtaéli t?éo‘efat a from neuro stinul ator

113, AP esiitidn@aSiye! céidin é%’p@aﬂér@é invbiveihd Lﬁ’éiéjgft"faﬁeeihgestible

- 116 in the shoe of the patient. These various d
ideniificraoyathenssaivehjo meaei & gersenab-avenhaif istereatr .9., onset of a

ol BhciBa SRt Ela [TuRaR B EinbiEhol FREREICRAGE o & Botviy,
et@BFbE akampt)rid cerfairt entRRfirments, evaratmearkedebe eboged to mark
pressure data and wei ght data, to obtain

theopnesit GhIa AYERIaNa Of TREEres! | IBwewe tingRECEHoWsen an individual
b&idi & ﬁﬂ/ta][ec't%ﬂéqa{yrﬁn\fgéﬁféfniﬁ@%a%%sg@gtg%f@ Iai’tllﬁ;bhed, nauseous,

SYystens o

exgittd] b, | bey. etheoimdividhel dady irgeistianel@EM tomaxkcthe occurrence of
di sparat e c,o,r[gjonents of S){stems of these enbodi ne

t
theeyy/Mpiom Qldntesesta Mo SxemMeie.d0e Patigat gay; hegin ¢ et feel well, and
; j [ 4
inGURSEHNBEEE: MBfkerSn ge?p&Yseatohﬁ?é ﬂlheémgﬁmlgé@i gﬁgsﬂﬁﬁ‘, th’gsmarker

ecel ver Sensors | npllanted Sensors ensors
sarwisi avagnalbiov a, receiveer whiah erayottiere recordfreceaiptradsthe signal for
the receiver. el enent includes a sem conductor support .
ol Rp BEnt O AnFoBToiaE vidhiRbs U defidRaere: Bt Seudbie hegments,
thB%@éﬁDb@)éﬂﬂwdl s Eﬁﬁ)‘l’cfy%‘%i féf prodideh@ritereory ahy phiysielddi@st data that
and conponents thereof. For exanple, nolding,

isdpased fom Hredpatiardr 8, byes@nagrs os.the reggiwgrafrom an implantable

ssj.ng techni ques, such as
re%ﬁlgcfeg,_ %Cect ro- Mechani cal Systens

Another symptom of interest is pain. In these embodiments, the ingestible
event marker may be employed a pain marker. For example, where a patient is
being monitored for pain, if a patient feels no pain, the patient may ingest a first
type of marker. If the patient feels pain, the patient may ingest a second type of
marker. Different types of markers may be differentiated, such as color coded,
where desired, to assist in their identification and proper use by the patient. For
example, markers to be ingested when the patient does not feel pain may be
color coded blue, while markers that are to be ingested with the patient does
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(MEMS) fabrication techniques, including surface

m cr omachi ni ng and bul k m cromachi ni ng techni ques, nay
wheoosopileyed. Deposition techni ques that may bRCT/US2008/052845

enpl oyed in certain enbodi nents of fabricating the

structures include, byt are not |jmted to. .
nEHeCERb gAY 7. CO: ABRRE YIEMaeBied Gh, Ning fifesspsyypes of
maRkErs 4 ipitocEPRRY Y 8RO wRIEH ShE AmM@RYF markers ingested,

deposition, chem cal vapor deposition, plasm enhance

anchdingrefdreviligosignabobtainemh, e gt.cirovhnesingle markerabr two or more
techni.ques included but are.not |limted tQ. reactive .
maer oy SHROVEH S BEeR Sl 8P Ehptary oh g <% syt Ein. so. i
art MINigadl istHevinPintdhsanpainz tid Mdivi@udl-tak&d folrhsinthe Positive pain
mechani cal polishing, |aser ablation, electronic
pitls gk Heer spMadieng. while inEBsponge ko mildRRinthe ncadgal raay take only
' phic protocols. O interest in certain
ond [AgaLaphi ¢ _
enbodifrents i s the use of planar processing protocols,

I N whi stithsémbodtinieats,athe dnget of the epdptom o imgesst f aomaaked by
syrface or, surfaces of an initially FI anar substrate

th@éng@st@_nv%trth@teyem ”lﬂ”\@feﬁ*%?e‘i%%i%’ﬂ ohihe gigpakpy _H}?dfeceivefs may
b@%élo&benaer@é\%tsﬁwléte%ﬁi@ntt}&e b.%gpﬁtré@éf%lidd; e or more
sequential manner. Il Tustrative fabricCation nethods of
physidogisal pamnusers bbéderiest,ge.gatte,f usiagan irhplaotq_me]cnjhlygiological
e BSOS ARTeh e IaRER oRRGRBbIE BTy 5 reCeived by the
receier.eMfeh tier® &ididics &“Hg@e 'tiégégf'cél patdmehe- Btkder (such as a

conmponents may be enpl 3 abricate the receivers. .
Reveal®xBivsl ksedablef Eoam diasheddr (1B}, rMadifoaici Garporation) to begin

rofRunG Ehtpo e Seitle, da"Rendet TR Eben il prafiple. an
imfshktablehphydislagices paPemerimeubricermay Rveedmy Ya likdited possible

m croprocessor functions, and all the interface
amguet ehiyerfay reROre(SUTh s 42 MaiRHIaSr IR chesityations, the data

m%;gghﬁumﬁcaﬂy: Bverwriiten mlﬁj{snsbyso%%ﬂdv@kﬂacgdféé & marked for

comuni cati on band, I'S approve
proesttioal In thel preksent Mie¢chadspak 1ERY Nz Ive figastedatcomark the onset of

cl ock, or the device may have a m croprocessor that ,
a RYRIPEOTE| Qf dRIEHRFY @Siﬁﬁfc‘éﬁwﬁ’wh?iﬁa@ﬁﬁj %’Ef reGeiv tyRfnereceipt of
e TREK 86w R DB BB L o Bround i ume
ofapipd i signaloafterayorbevbot homeditiosd efdrajote relipratected and not

nature. Different illystrative | ications .are now
o0 e Shem e B8 dh et Seffird i Wk i Esiitie not only
to?th@\(ﬁg%eéii%htcﬁ'tﬁe aRBhi ke but aeliy feddthsess fHysidsyical sensed
ingestible identifiers by thenselves to mark a
pParamaiersl eeg.emH.of\s isuchr éke methgds finesese gis an event recorder in
terms of flagging a diagnostic stream of information, and protecting it from being
overwritten, so a physician can look at it at a later date.

In certain embodiments, the event marker provides the context for
interpreting a given set of physiological data at a later time. For example, if one
is employing an activity sensor and one co-administers and event marker with a
particular drug, one can note any change in activity that is brought about by that
drug. If a drop in activity is observed after a person takes both the event marker
and a drug, the drop indicates the drug is probably causing the person to reduce

their activity, e.g., by making them feel sleepy or actually causing them to fall
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physi ol ogi cal paraneter (such as a synpton(s) of
interest), onset of an activity, etc. For exanple, in

wa@essadyIsenbodi ments event markers are enpl oyeRPCT/OSI088/#52845
the onset of a synptomof interest. In such instances,

alir St Olaney e e cyeor Bertiva 1an 8655 o dcor be the basis

fo?écdetc@s‘i'@nﬁi§wrtch (Pal altetrivb PebebakeH. may ingest an
EMto mark the occurrence of the synptom of interest.

For lex aeriaie, erthodpaententhar@yebegnarkeo iscempleyedw Iconstruct a
t event rmr er, | onse to this ill
o BBad 0 6 o Bt St & A5RBRSE i B Rolipvad, to find
ccﬁnmﬁally%etw@hcthefmwtbl‘@mdrRQ@fe@eh%C Sifplbr Bmplex protocols
nal for further use to conmbine with

fomﬁwﬁm @gmmnadiat amcmgcmultml@éna@ﬁeﬁ yaiieiments, employed. For
o8k, fbe Buers TR, B¢ el St XhAP PR o fidcMuch as

inbulse rbspEess dicorgnmialiebe esmploged, fwrmreaﬁu¢hmé@rm|QLkDé§ prowde
{ecorder et c. Anot her sy omof interest is opal n,
in %E@@OErﬁin’Pﬁ{eﬁ@C“Yt e | hﬁg&'ﬁmnefeé%% g $&r friﬁﬁy't'BLg sensor

stfe. YR e BBET0 %?ﬁéulaf@xr/erﬁxa”p' e, where a patient

eing nonitore or pain, if a patient feels no
pa| nThe HeMpyisteaans ofrthe ||nngetacm anablesana tppesméubmcﬂn@r symptoms,

I f th f eel
sushe g 70 plelo Pkl PR thperorb Ty e DAskORERY fyypbtained
oth&ctilief ﬁ@a@UFésab?Olﬁha%QBaﬂsﬁ g8MdPbn %’Pﬂ@ﬂ)logﬂ@@lfﬁ %S'lif S%ry time

to assist in their identification and proper use
sarheb gt |f@lhtabrmmaé>¢hﬁp|t@pkrm keamttmaﬁ@n @gesc@lddmmfarence a

o4spa88 ot he OERCRE selSor PRAE, B Hhdl Lofimdl: fdiyres in the

databasntSreamapsraz@himapiekensioled i adedverahbiderlying causes
Instead of having different types of nmarkers, a

ofpiher sikieCtivey faglingnbpb pEample. wckhan ppseeshmayt be employed to
dé‘f@ﬁh‘ﬁr Sthaf'%@ééﬁﬁmleaé'%aeﬁ{kﬁ{ i R e;ﬁ mghsnﬁ%%gbn@%aéd}ﬁg change in

ers

therrpr@y)ddptessquoaﬂd sthat din&f betwmtmlzm slibjenties eﬁﬁnptem:land and
Okfjﬁ@t?al n. So, if an individual is having intense pajn,

endifstplegicaladada rert g wRd pBsik (,edlagp93|51 |As such, a
@eré%&ﬁ%@@eﬁt’ Y8y ethsy'cane%P&B%%rét? d&é% ﬁﬁﬂ%ﬁy bitfer source.

I ndi vi e on one nar ker
Agsboldli mofsthetm“al owesiEtation etvieaat marber@mrof/ideetcmnwtt fomagny other

mar k he |n esti.on of e mar ker and

FoeESd Bal ariBERg idPrBouomar Fesll suent oy b
e”D' 1Py &St érﬁbé’d’ ﬁfétnté’ot'hﬁt e\?énthaﬂJértdéanQ'dh b%@@ﬁfﬁrﬂ@r such
one or nore ﬁ@ySI ol ogi'cal paraneters of interest,

thet ingestion @ ithe) naarkepRESEHBN calainy Sigrabie &l sersrfrararthe patient,
e b7 A8l BB TSt FeBBb hEdcs! 8@kahb & B when a
patient feels an onset of a symptom of interest, such as chest pain, shortness of
breath, etc., the patient may ingest an event marker. The signal emitted from the
event marker may be received by the receiver, which may then cause an alarm to
be generated and distributed to a medical professional.
In certain embodiments, the event marker is employed to instigate or start
a therapeutic action, e.g., activate an implantable pulse generator to deliver
electrical therapy, activate an implanted drug delivery device to administer a

dosage of drug, activate a physiological sensor to begin acquiring data, etc. For
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recei ver, which then causes a physiol ogi cal paraneter

recorder (such as a Reveal (r) Plus I nsertable Loop
woRe@sn9aB3 (I LR), Medtronic Corporation) to begP@I/US2008/052845

recordi ng data and saving the data, e.g., for later

IR EIRe EIETS o GRUErt Ry haphant yndalan o S aipesmigraines. upon
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and a drug, the drop indicates the drug is probably
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o F R b B35 oA WrerSREY Y e BRURAKPL Y ity

Instead of co-ingesting the event marker with another composition, e.g., a
drug, food, etc., the marker and the other composition may be compounded
together, e.g., by the end user. For example, an IEM in the form of a capsule can
be opened by the end user and filled with a pharmaceutical composition. The
resultant compounded capsule and active agent may then be ingested by the end
user. Instead of an end user, the pharmacist or a health care provided may
perform the compounding step.

64



10

15

20

25

30

The |1 EM systens of the invention enable one to use
subj ective synptons, such as "I'mfeeling funny," to

WO pandsiednt ext and background to obtai ned objRCT/USH08/052845
nmeasures of what's really going on physiologically.
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to drive that model and predict serum drug levels and response. One might find,
as determined from various sensors, that this patient is not doing so well at this
time. One might look back at the pharmacokinetic model and say the levels of
this drug in the blood are getting low when the patient is sensed as not doing
well. This data is then used to make a determination to increase the dosing
frequency or increase the dose at a given dosing event. The event marker
provides a way to develop a model and then apply it.
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12|¢E3§%tﬁ{égﬁ1 %é& gnéﬁpt?%;c{ebgﬁpﬁféq l’é%\rl‘vﬁégréd“,ee.'gﬁ'\@o Hrolib® for patient
directed permissions. For example, server may be configured to allow a family
caregiver to participate in the patient's therapeutic regimen, e.g., via an interface
(such as a web interface) that allows the family caregiver to monitor alerts and
trends generated by the server, and provide support back to the patient, as
indicated by arrow 126. The server may also be configured to provide responses
directly to the patient, e.g., in the form of patient alerts, patient incentives, etc., as
indicated by arrow 127. Server 124 may also interact with a health care
professional (e.g., RN, physician) 128, which can use data processing algorithms

to obtain, e.g., wellness index summaries, alerts, cross-patient benchmarks, etc.,
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back to dosing regimes. In another embodiment, one can combine information
from a sensor that measures uterine contractions (e.g. with a strain gauge) and
that also monitors fetal heart rate, for use as a high-risk pregnancy monitor.

In certain embodiments, the subject specific information that is collected
using the systems of the invention may be transmitted to a location where it is
combined with data from one or more additional individuals to provide a collection
of data which is a composite of data collected from 2 or more, e.g., 5 or more, 10
or more, 25 or more, 50 or more, 100 or more, 1000 or more, etc., individuals.
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such as that described above. Data from this system can be incorporated into
the model, as well as population data, measured data, and data input by the
patient. Utilizing data from multiple sources, a very powerful and accurate tool
can be developed.

In some embodiments, the data gathered by the receiver can be used
directly by the pharmacokinetic model to determine when a medication was

administered, what medication it was and in what amount. This information can
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practitioner groups, etc., where the manipul atio
several measurements can be taken in the early stages to develop the initial
model parameters. After that, the serum level can be measured periodically and
compared to the model estimation. The serum level can be measured at regular
intervals, or in specific circumstances, such as a time of high uncertainty, or a
time in relation to another event such as the ingestion of a pill. The model can be
adjusted using optimal estimation techniques in order for the model to adjust to

the data. Model fitting techniques are well known in the art. In one embodiment,
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them to visit the doctor. Also, the pharmacokinetic model can contact the doctor
or a hospital directly if it detects a medical problem.

In other embodiments, data gathered from a subset of the population
which includes the patient can be used to give an initial model. For instance, a
model can be developed which more closely resembles the drug interactions in a
patient that suffers from kidney failure by looking at population data. This model
can then be used as a starting point for any patient that has kidney failure, then
adjusted for any other data which is input.
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infasmatios ayﬂ@np,hﬂi\enmwmaﬁewlld(nmdwheﬁamuammdlmttons are being

atie th nd use average popul ation
tagg gchc%aglus#ﬁbe Pﬁﬁ?(fcé’v@ yA nore conpl ex and nore
accuried edyre@et €esin eré@jﬂh@hnﬁihdey poBBibld i0yd teé hetiarmacokinetic
i nformation about t glﬂil ent. This information can

be
mpapléar eby VeRe V@@QHG Hn ﬁeﬁrkﬂﬂ& Mmadcieatiosr togpatirtited In the
cdbf, S E L8, 8 FRRch P B850 dant! il MABBARM and the

can BDe used t 0 adj ust |nc

forfadlacmahlomlse bﬁsmm taakmg ofthies éatess. t e phiar@atolkinéfientdel can
rom patient's ooﬁgan function, enzyne | evels,

taf‘r%t“éﬂ?ﬁﬁ 3GHATS HYAyR P@h‘t"he%ﬁ@teﬁﬁnmﬁﬁﬁ%éeﬂ{’ﬂé‘?vﬁQétr@nugn Also,
blbﬁ&%rug% IR G@'?n@e\s?ﬁe@%lﬂe'éﬂy'tatn%dln%rgd?ﬁte@ah'tc?'ﬂ‘ie m%del Using
thensél ves,

such as 1t they feel cemc
thi:saiilmfoumatiorzz|tlmespharﬁracs)kcrmh|cmeMdcar$ dlertt hex patient when it

d i dat [ f .t del .
odigirifeedvel dar S o b RilLEF BaSunitred”
physTied eaaﬁﬁécmétmeaéb cawaaoaﬁcd}eabaté W@Fe@b”fgeha%l% of the
heart rate. For exanple a patient is taking

paileaslﬂc wdren detgrmigingdhe sneeestedahremgaﬁfdd@m e Sowd thebeatlent will

ndjoitty B sha AT a0 Behe o eTsR iR cub s sdpin.  the

plfeﬂfndcbkw@tl@hn@ael B&n adseed traek | ofi !h\e ubtignhblve dehecpatient is
assume that it is going up because the beta bl ocker is

asieen.i ard oise. this) idereati@hie gletarAtine when deseaisheeldire taken to
kér Vi S%eumt]gvusegwé 88 iAUReES eq)é by the inpl anted

celver an he no Many serum | evel

senslar sohav &ageb] WHerd nuisbgoseiblevebl Sakmivral’tymgnaMUnts of a
used for neasurenents In this case, seve

mggigaliee g §aEt§WI%'e esfial GanHee é'&QQVQO@tt%(Sé%tOt he model. For
eﬁﬁ?ﬁ%oﬁ g‘a'ﬂﬁn! St é'tolaqg%k@é'ﬂ?é??d Sr V\@ [5|ﬁ§r:] gEEéﬁdmﬁ%gl current

serum can e neasured perio |ca onpare
sarom legelnartbbbthes fagtas. on. The serum I eveI can be

nmeas uI ar erv in_s

i v i 2 oboRe nBrickBl ShRiAR. ovharegn ThRciertSh sope igrtaken at
tirfle o, '&ﬁd's@nﬁrﬂ'lé\f/élqnnéée é’fﬁ@fl’f&fd&i@@? MittRefdodd® taken at time 3,

|ngest|on of P . The nodel can be
5, 7, and 9. Serum level 4 stays within therapeutic range 8 throughout. The
times that doses are taken are evenly spaced, and the decay always occurs at
the same rate. This graph depicts the ideal situation on which prescribed dosing
regimens are based.

FIG. 24 shows a hypothetical graph which depicts a more real world
situation, where doses of medication are taken at uneven intervals. Doses are
taken at times 10, 12, 14, 16, and 17. Therapeutic range 18 is bound by toxic
limit 20 and lower limit 22. The serum concentration in this graph rises above
toxic limit 20 and also drops below lower limit 22 due to the uneven dosing times.

The situation in FIG. 24 would be avoided using the pharmacokinetic model. At
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adj usted using optimal estimation techniques in order
for the nodel to adjust to the data. Mddel fitting

wo e@hdziees are well known in the art. I n one PCT/US2008/052845
enbodi nment , t echni ques such as those discussed in

fi Control and Esti ma obert, E. Sten
o4y L BYSteR pahSeracuAlert Bt the baReR: tgoteli BETHYOL to take a
dcﬁsféf &tr t?lﬁ?ﬁrﬁe” The s?é‘tbh’f ShN ,teIPﬂ{é @&uéﬂﬁ@ﬁe thexf tn‘nettH§¥ should take
del to the nmeasured data. By gathering sone initia
a dasa i tra care Ohah implaat, tbatad@ft& ¢an he sghawfalaslslynt@tartextemal
d can b ted to fit,t ividual. During. a
o et g GisBEy, Tie ByisBagp toh M BTG iR e ibledhal data
aédﬂﬁhngfﬂmﬁr compuder, el ol shdne, oPethditidvides Th&®me the next
serum | evel' s can be neasure In cases where the
dgsgx sleitld ibe tgeninnarghange ag W&ﬂé@ﬁ%ﬁ?@ﬁnﬁe%@r eftatnes, and the
dlgﬁlg%'ggﬁ ggagﬁm;ﬂregéﬁé aﬁ&gdﬁ%@’ use!]\@t %;ﬁtEWWnV"HS{‘ assume

thanfthenmuem compliey wvith ltn@ metbadd elisplaged ad #wnum When the
levels to fit the node|l, Alternatively, the

Pharmacrkinedn padel; 'WS%%COWHHC%WN‘ Bfsygtea vdhichy petects the
mQQQﬂdﬂ of §h8&ics §39th”§’%‘ toldY wht P@tﬁir&%ﬁéﬁea medlcathn is taken.

dm ni strator. nS|tu ons erethe pat1ent wo
Alternabvdierwhee the esiimatdchbr mesisared ds'm'uph;ewletnaes dhe system can

mERE L e Htion WAk S Hlode uas leken s T 4 Sckan be cprfigured to

cdrﬂiﬁu@ﬁérrﬁﬁﬁﬁ’c‘f 'tﬁl@bhﬁem@ecbké% dcyglse[]nfﬂ |fT§6te‘?ﬁﬁrﬁé¥‘tHa$ a dose was
first introduced to a patient, 1t Wl

taseeadyiesraively. heipatientragadopeindate de mln@ey$tﬁnrt Hi‘@t Hmyha\se taken
agg% necessarily indicative of how the body will react
Br adjusting to the nedication. This can be

accopy pHafrRdcdkindtitemaBidiecan Bt $8edlimtenjuieBen vthieNhfore robust
fromthe inplant unit can help to adjust the nodel to

megel, stushdgs dhat discopsed timdJRoerevisianal jappdigatien t'ké Constrained
%qu' \I\/”Igd@’fl %%?l'aﬁnﬁum%)br ﬁﬁ/é@% EE i Igled hﬁ/ldrgfﬁ" #2007, hereby

evice in th evi ce Ca

|ncmmmedmwrmweabesnlum ermttrhtyexwaenaénoi@w data |1; dncarpasated into
data as well as neasured such a

- [ t he ,
thﬁeﬁ‘?@‘ﬁ't the @@f’@!&?aq@@?gﬁ? iRspdighye Hgth@dﬁémﬂt@? pgfent. This allows
thggﬂg{g@f&aﬁﬁqegg fin |tl*'illdﬁ‘fetréntt t?e& &t (phiBAL ofaMEGRo Q instead

a nessa e patient, suc as to take anot
ofdars ¢hefpatredi tfaetmsmves n Fsmm(ammiesthes pbirsiciani ¢art Brudy the effect
nt has.taken too mu nedi cat,i on, e ,
Bl ateApaia Eimaos WO G Gt Batietls apdcspanding on the
re‘s@lté e¢HodskeiRet GotihAl ttreéthﬁarﬂOCAIbe thf8 eata Whech is gathered by the
phar'macoki netic nodel can contact the doctor or a

intpdapi tegeiveirr ast well igs datadéost thealthniegiosds, pradbislaganinput by the

mRbRe sETL ARG B St Aot RelEsCten @%"‘nggﬁ&ﬁéf%&s fetlfinto the

medege an initial nodel. For instance,

In an embodiment of the pharmacokinetic model, several free parameters
can be adjusted until the results of the model agree with the measured results in
the patient. When the results of the model agree with measured results in the
patient, one can then draw the conclusion that the model is predictive for that
particular patient, and base therapy upon those predictions.

Newly gathered or inputted data can be checked against the model, and
the model can be fitted to the new data in order to keep up with changes in the
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nodel can be devel oped which nore closely resenbles
the drug interactions in a patient that suffers from
wh@nmeysiBai | ure by | ooki ng at popul ati on dat a. PATUS2008/052845
nodel can then be used as a starting point for any
atient that has, kidney failure, then j usted for
p%{%r agdila WA EHhPsmPH'éb{“%?h%?C%t& céfaﬁ{%gat?eicﬂﬁ“”g i varies

grbéh?'i‘ro%@r\}vrﬁit%é|rﬁoé’élf&68|cﬂ‘qm§ﬁ¥1a§/% Ay 'tlﬁ’étaéorﬁét‘hﬁﬁg else is

are processed in . \Wen incorporated wth
gghgraraimtter patierts wgdsareralarlme:anei@esuseet aldrting lqﬁdhem@rrepancy

mul tiple nedicatio are bei ng taken, and,can | ,ust
TR ebarb % VBRC GRNT /R" el PE s TG meCRafith Bhipse they
déesep Rloge RisiblbeyRip6mBCOkKi neti c nodel can be a very

val uabl e tool in prescribi n? medi cation to patients.

I n tHE.2% erofidenhgudepictiomoliuse oledr|ambedifeat 9ddhe Hystem to
ngﬂ%nwtes‘?%aﬁ%ha%?l ég@ al%@gbﬁ%é%ﬁ”ll%%lnet bn)%d pressure

|nsuI|n anong ot her “factor har

measelentams { IakEIG ek i appar@titmmla@m@ulothnal blood pressure
det er m ni r\}a t he ierum | evel of insulin. Also, blood

traggywith deiowledgr 8E pHnoBsHRI fiMpsaleed-i REMIYRA BY & [l system of
thfrs}gﬁe%% t 'H&gllilmﬁddsléf @sﬁaﬁéé"&;ﬁmt d@f@HWé‘tP'ﬁh?ﬁ?té%eneral

ert t at1 ent etermnes t
Iirmamtrhadelsdlfometharmadokrmed;lbsuAd danaplai ofi & tgenedal liflear model of

PR RABRL Salt 06 REVIRY S SRR B AhivG- 3Teprovides

débi&ﬁﬁﬁbﬁglffbkéﬂt%y@fol&é?é Q@nsiagesuidifes padt may de' Use®l systems
le to adnini'ster a dose of nedication

ofslre'@ptm@ Tﬂ@eeltﬂlmrﬁademtﬁét 'Raiswdels aapersespl heattlk reteiver in
sual [s the patient is asleep, and use
aqqq?cg n%‘gptﬁ'gﬁj‘? Wtepﬁé eterm ne when doses shoul d be
t akelxdrpleeedt fdR applicatiorseinciutiet e edlfowitigh rrReeain disease
sonme cases, where it is possible to take varying

cofeimnss sgeh asﬁb@pe,tas,. ibaan Redmpariant what acR%'ént ﬁl@a@ndz when. In
t

o2 rBEAEBR A hherd BRUBPSenu S AR B iRl i ve o

food & atient ess.urfFdregedmpled mtdleanfmxeoassethGevéﬁt markers for

shows .t he i deal S|tuat|on a nedication dose is
d'?fﬁié‘é% f%@g {tEMS. ANdPRE S8R @@V@'Stﬁf fhefp Widhine ?Ré%’ items. From
th%e%ﬁﬁ?nﬁﬂﬁﬁ‘eénéj‘&%ﬁ 4 é%‘?’rﬂ)léﬁe tdfRdal lg?retgbollﬁnﬂro?ﬂe on an

erum [evel 4 stays within tHhHerapeutic range 8
indivicuad Hone kndtvs hawrssanyheelories e patert ak eansureingv ey pbtaining

oGRS S, R i B0 S 5Bl s S R e,
o 88RddMRMatdOoRbW tARYicaRR s fe RRA8RFending. As a result, guidance
can be provided to the patient as to what foods to eat and when. Non disease
patients may also track food ingestion in this manner. For example, athletes
adhering to a strict training diet may employ IEMs to better monitor food ingestion
and the effect of the food ingestion on one or more physiological parameters of
interest.

As reviewed in the above discussion, IEM systems of invention find use in
both therapeutic and non-therapeutic applications. In therapeutic applications, the
IEM may or may not be compounded with a pharmaceutically active agent. In
those embodiments where the IEM is compounded with active agent, the
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FIG 24 shows a hypothetical graph which depicts a

nmore real world situation, where doses of nedication
ware@shaken at uneven intervals. Doses are takePCHUS2008/052845

tines 10, 12, 14, 16, and 17 Therapeutic range 18 is

re ﬁfi ¥ tOXI linit 20.and V\Er Limt 22. Ti]Te serum ,

cHNENE %‘PPHH £l ?WeoﬂP%Hﬂﬁv & vipWed 89,@ Pliamaingymatics

er?dﬂle@bﬁﬁrrﬁéé&!ﬁlcﬁ% Pbémﬁﬁ limt 22 due to the uneven
dosing tinmes. The situation in FIG 24 would be

av0||ﬁe($uob| phathe-infaemnaticso kimizedimenizien Affpolivee @amount of a
the s m end alet tothe tlen to.te
oqmesin T e nTEN o auid AeBRhs Sy bRutrBiin a sublect
intriddd dihhepadtivendgdmerasit ihithe dorosifteulvhdrakeftéctive amount”
dose. In the case of an inplant, the alerts can be

means afesagessufficiest npwauserihe dasiredwaselh @anagiigpreyement in

2 SRR kot U, AT pEthe SPERaREL MePEREf e, eicgshment

ofdedesiesd physitliogizal bleamgx tetcOBite ahmuind th i$ ablmhnlewyed may also
change as new neasur enent P5jﬁare obtai ned, and t

b%ll‘@‘?ﬂ"%‘}e%s e dBargeertichllye clipginge MUt & H]esyapqtﬁ@ally effective
arﬁﬁﬁﬁt@%%ﬁé trg@ gﬁ at Rfer Q@U@%ie‘?ﬁﬁ 6 Y BLbREt Wrlfeating a
t | spl aye

e nessage td them
dipease]msmflnmnltto aﬁbeketltreamesefbrltlmatocquamtl on with a

32: %TIW%%F @tgfrﬁéﬁptg%%é%u” r@gttpaﬁe sggtegﬁgtﬁljn%ne?ﬁy cohnvenlent

mébh@rdéﬁhbréebi’ dt e %&ir@@tré%lprwﬁ@@stﬁeeﬁdﬁﬁﬁlé't%tlon route
| evel rises, em can make t he determ nation

dependsa adde@stwasparak@n therrarigdaeiomat ofetheondmgasidant e.9., as

G HRRS ASToRCybACaREl, i oot B Rrippped o

varRdty @ﬂ&omﬂﬂammiordﬁémﬁe@tlb fmlnw%'tr@ﬂbh higicludiv®y bbawiet limited to
taken a dose. The pharnmacoki netic nodel can be used in

sQlighhj $R1BE i sdwior hliguigkorseiChoBSs talieigel CanswWas, aBOWARES, granules,

T
o R S B N0 B BR8] mpraton of e
cdrmpesitiddy clin Be memmrwyousmamondwmﬁgbbut abelimilee to: oral,
bl;q?:@ll tn{fd:éq‘ls N ﬁfﬁ]vgﬁ# E%??E‘g'ﬁ%ﬁ{eh datrﬁyq‘;fﬁrm ,Vg tr;?f?lz._alI r|1nt|9acheal,
etbndédﬁwlﬂ@latleﬁt Lﬁ@hg{;fﬁﬁb&t@aﬁ Y¢=a n%é‘%ﬁﬁ‘é/ Sh |\?éh ESW‘gosition may

exper i ment erent treatnent opt’io s on
bmmitmlnls’uemelaaloﬁe on inheopdination Wﬁhnnmerephamceutically active

exanp t he i cian an study the effect differe
oA o e BB S ASP 102 EOBRORRENB b ing S Generation
eldﬁ%@étﬁﬁl)ﬁé‘séoﬁ%té@%rbﬁnthchoose the opti mal

treat nment. of the data which is gathered by the

i npl He auamt meethogg fiwel lusasindtieatreavnemeal ahvaraiyraefsdifferent

ot el e EgMBBioR 56 Sl Sigeas RBhgfiths veatabte

by with the subject compositions are as varied as the types of active agents that
can be present in the subject compositions. Thus, disease conditions include, but
are not limited to: cardiovascular diseases, cellular proliferative diseases, such as
neoplastic diseases, autoimmune diseases, hormonal abnormality diseases,
infectious diseases, pain management, and the like.

By treatment is meant at least an amelioration of the symptoms associated
with the disease condition afflicting the subject, where amelioration is used in a
broad sense to refer to at least a reduction in the magnitude of a parameter, e.g.

74



10

15

20

25

30

nodel . In an enbodi nent of the pharnmacokinetic nodel,
several free paraneters can be adjusted until the

wo eaalopasdf the nodel agree with the neasured PEBUB1088/052845
in the patient. V\hen the results of the nodel agree

BT nastsraptorth PrapatRbdiSterodtgt Ged tadise, As such,

trédtterRa1$d %’él@dﬁleé’%ﬁb&t"ﬁns dhdrdage ﬁa'ﬂ%lé@ﬂéa“@@ﬁ‘dlhbﬁ’SSr at least
predi ctions. Newy gathered or inputted data can

syrheioktsd aagediated thesewibllehre @nmptlﬁelwﬂﬂwnt@bne be pfre\taréeld from
to the new.data,in order. t ee th _changes ,iLn

b, it S8R § R EhinhB o ShBn fal I sTBREPES thfoer suffers

frérhethéafbdth@wgidw doﬂd}t@hl @% drieast whef éﬂﬁbt&ﬁ@é thdrechardeterize the
predicts, this may be a si nthat sonmething else is

pa}bph@gw@h Cpi"ﬁ'ﬂﬂ’é 'ﬁ%ﬁqrﬁhﬁ'ﬁ'ys aiﬁ@atﬂig ‘Araireaaentbef aaisease includes

B e biskBo IR RRBATA 1T Bh iRl i 154 pROYREIHosea to

¢hanges Tn atlen orée

théedueba@e ot edodss nbt et xpenemce ok @xhast pympitolds & the disease
Fﬁwctl on of use of an enbodi nen{ of the systemto

I%cglcar;r%%tme[%)“mhn@mngogl@e 9§1§@ﬁ§e (Bloyfng or arresting its
dé\@??%rﬁéﬁﬂgné lﬁ’gﬁ‘?elﬁfﬁmrtﬁe{‘%ﬁytu ?Id &féé:&?of%‘@edlsease

a at given a
(wmhed;agrpmlltatweetraatnfenk)wmﬂdemyevmg tﬂ]B|d’lS®&E}£$¢aleg ragression of

thbyiikdsgrol e hueteS e S e iedsh R an

genepatettineaibBaR®Rntef tHd1qubfeat Menkbsehs desciBed above, are
exa | e of a general linear nodel of dose response

srafymaeaginglaogisaase cendiiani @.grl auer 26. exe@ied period of time,

s &Sé'f«qfi%e?ek[ RIS o el o7, s S R BASHuRe kBB o year o

lohd&e elheamnsdr frgetes yeldad o Nondet, @theTh?eJ@abjeb?ﬂiéthods may be
receiver in accordance with the 1 nventi ong Exanpl es

ergploygddinaSENiunstipe nyith nene der tmerer @Fﬂﬂ@lﬂﬁﬁ digaasee Management
pridt ocb% e n‘@l(%dt lﬁédfdﬁ %s@bag%\}géﬂs' fnn%gu%(:iﬁ\?ascular disease

I mpor apalent ate a

managemeats suel et pacindg @rstoodlst b@rdnarwmtyholnroarzatlbawdto@bls etc;
inked to the type of food a patient eats,
"f%%éﬂ?plséwho%@'% i@k, EXQICiss: regimee ipr ﬁaY?:I(@r% Oﬁéjﬂffefe”t disease
e food itens, and one can co-admnm ni ster them
Cﬁ(ﬁiﬁ{shgbfood itens. Fromthe resultant data, one can
do ancoenpdiat embndinerisaltherenetbhots dnpludei nnedutatlag a therapeutic

e AR o RS (AR B S50 S BRI i Ty e
otﬂﬁh‘e@%h%ﬁﬂﬁ@lﬁééé""ﬁonr%ﬁé’ﬁ apedy hﬁéﬁﬁ’t%(%ﬁf&déaﬁvﬂh aPB?escnbed
can cal cul ate how many cal ories one i s expendi ng.

theegpgutic rgginkihcldhis data, with or without additional phyS|oIog|caI data e.g.,
obtained using one or more sensors, such as the sensor devices described
above, may be employed, e.g., with appropriate decision tools as desired, to
make determinations of whether a given treatment regimen should be maintained
or modified in some way, e.g., by modification of a medication regimen and/or
implant activity regimen. As such, methods of invention include methods in which
a therapeutic regimen is modified based on signals obtained from the
composition(s).

In certain embodiments, also provided are methods of determining the
history of a composition of the invention, where the composition includes an

75



10

15

20

25

30

can be provided to the patient as to what foods to eat
and when. Non di sease patients nmay al so track food

WO p@es9ilen in this manner. For exanpl e, athl et BGT/US2008/052845
adhering to a strict trai ning diet my enpl oy EMs to

Al Adetleat et Siemart @ BRysatesgrell apdnnliaarrer. in

cétaih NéAbB8ImerdS WR¥ICCURS jBniiftd éﬁﬁ’t‘éead’sﬁﬁﬁﬁﬁh Orréspbﬁéé to an
systens of invention find use in both thérapeutic and

lnt&ﬁmgahenaﬁbatldenhfmjl isc dinteyngate, neghebapeuwand or other suitable

infyRigeSBhi e, bkl 4 Sl IR gBRin et oA BoPER employed to

d&@hﬁﬂ@nﬁm@no&neﬁf@rmaﬁoh EMdw wenpempesidomi ely.agbude, chain of
ent, theresultant conmpounded conposition may be

Cblﬁ ‘éf%é&t%\s a pharma-informatics enabl ed pharmaceuti cal

c u
nCERR A BRarighE 8 SRS, LRLRGREL SRR TREGF 5. mutol
diffeddranEVan eart 2\o? ragendistisctand) Sbeme&etdnsmcﬁuﬁj\/ﬁm or more
in need of the active agent present in

digiiRidSMs: Sic- GBI efqrdBRiss ¢ AnBiehe- 1%5!%“8 Qg dEMs. The
d|§t‘rﬁ5t IE'WFné)prréb‘?\Figﬁréd”ﬁ) g?oﬁhcﬁ@%létfggmsrhabfe gi naré e.g., where

nprovenent i n ease C tion the
theﬁgmalamm}/ béaligingushableiraecmspfirstoenef the swgmhisnseﬁdm terms

h | | t T
of i et R Siom btoe o X8 e A EM in. sy Sets may

erfift fLGitfe MG ERY.- su%ﬁalt hﬁé@@ﬂvélycéééh/ =T REy 'b\é%oﬁ‘iﬁgUFéd to emit
means t he ampunt that, when adm nistered to a su bj"ect

thﬁoﬁlgnrabatu ﬁgdlzfietﬁr‘steQBESIOHOQIC@Mtﬂl’QﬂteﬁItetGg%f fwware each IEM is

odiRAHE R pb Aotk Afta, 8L 8 Ten] igkCBRYSbloob B, eattbere an

flrﬁﬁmh§a6ﬂ‘ vaRe® titHamollie Aesdoneds raesividtied iMiies esbpigagus, a third
adm ni stration route depends at least in part, on the

|sp@,t|yatggl| i8r theosRall ugestmféae@@pwm sractivaipa ingthe large intestine.
Suéﬁ’ ' %‘f‘@%f%ﬂl@le '%ﬁff(%l%\‘l %"&919%%\5% IEE‘/I H?oﬁéé ”?26? variety of

efo O a varl etyo

dutfbn@rﬁafwgucatlcamﬂmjlrs%xampllenwhleg@Iouél h;{@ thﬂ atb)ot/e |destctiiped 4 IEM
to soll sem SOl | or ul uch as tabl et
S%aB@%IC@;EJ Ugsoitfepel INgd &Pﬂﬂﬂ@g“cﬁ%ﬁﬁ%ﬂﬂ%to g@t%m'%gmctlon of the

dlggﬁﬂfés‘s)'rs%ﬂne% ”‘P'nétﬂdt)ﬁ%rggﬁﬁ e ev@%‘%{\‘/ﬁ l@%t‘;pi ghéttn'baér'nﬁﬂlmg etc.

he conpositions can us wa
Fomestanoplegby boting etheni edaheléEM emitsrits respactdwal slgnek;aajlot of signal

. parenteral, |ntr ritone r ader nal ransd
ifGe Fikheon  ottuafRE e aich | Bl Riaopn et | Gapeive tract
fuﬁ@ﬁ@gﬁ fnqu”r@e ogwmydan conposi tion may be adm nistered

al one or iI'n conmbination with other pharmaceutically

act i Ve porgsoumtientiongrovight dhe ghpicinsan tiepeaposewiteakin their
thgﬁa\\/ |cSI gﬂ%m%ﬁ[b? %.' OQutomatic detection and identification  of

pharmaceutical agents actually delivered into the body. The applications of this
new information device and system are multi-fold. Applications include, but are
not limited to: (1) monitoring patient compliance with prescribed therapeutic
regimens; (2) tailoring therapeutic regimens based on patient compliance; (3)
monitoring patient compliance in clinical trials; (4) monitoring usage of controlled
substances; and the like. Each of these different illustrative applications is
reviewed in greater detail below in copending PCT Application Serial No.
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el ements stably associated therewith. The subject

nmet hods find use in the treatnent of a variety of
waledoBe9aR: condi tions, including di sease condi P€DNS2008/052845

The specific di sease conditions treat able by with the

PGSR0 BT AR S sfdsie cBLnbhidh e heiRodrcerporated by

ref&ya@pesi tions. Thus, disease condl t| ons include, but
are not limted to: cardiovascul ar diseases, cellular
pr ol Adiditianahapplicgéerseis, wkigh lihasubjeshbysiems fificsess ajude those

ot BefT B & SERREL Nl e N o thiren B RN i herein

mbd&ﬁb@hﬁt@ﬂtby FefBRARE. F"or|e&aﬁiplémth@n§dbj@étaéys¢mn§fmé@%e used in a
ynptons associ ated with the di sease condition

mQﬂI‘CIaI cinfergatioa sgppradnicatiper sysire) i Whighi mem&tsw@@nltwng the
p&f@rﬁ%%gscﬁ elrﬁﬁaﬁt%ﬁer mtealc%ﬁ dla@@é n§ ﬁﬁb’l% @ntahﬁ%dy of a

magni par anet er assom

pdtleait,pabhitddey ttfd healtidbf tmpMmgaM/ea?@ﬂotemﬁ delivdring a therapy
treatment al so i ncludes situations where the

topﬁ@n@%"gﬁtcmro%&h?ﬂw prsigpal) eesives fpthsnivention, e.g., in an
oRSRRAE der ﬁWat Band4ié &r%ﬁil&ﬁt@ﬁﬁoh@ﬁt tt‘otrﬁﬂunf:éaﬁés with the

prevented from happeni ng, t opped, term nat ed,
INDicand hiat capableubj eto:tdmwtlbmigeommrﬁieatshorf naith tdhecommunication

mBRlEact Shasle felebvieanalircd) Pesazet Dol HRRAD Hop) locatec

outbic@ahk Matiehf's bbﬂ@ﬂﬁ@@}steﬁfméy doRfRze. th@qM‘Eﬂ‘?ﬁe S|gnal receiver
preventing the disease fromoccurring in an ani mal

withh ghe negmewingadiansmoesiele wodidiea dinobie delephotecanaior a PDA, a

refilte BRI &5, EHat & cbrit TGRS SR ¢fadfB 3 bi-directional

cdrimanioadioR whkfé Siid BEMntieniggie! AYTRIN,)the Phowilsltél8phone and/or
relief fromthe synptons or side- effects of the

thgi RlA sse crpablgfigcedingiiatormation dormiia WD fidgelaying information
th[é?étbe\)’én[ﬂe}:a&?ﬂ RefeRfer ( GANEH tirﬁsma?so?' é’SﬂeFH‘al tBethe patient, as

I seas he” purposes” o nvent |
revdﬂﬁ&ﬁabbve ncl udes pain. In certain enbodlnents t he
as descri bed above, are nethods of

subj qt# net hods,
agﬁi jonalprRRlicalions Huiwhieh regeiyers egéfﬂe Apvestioangay find use
mPI%IbO‘E')u? b1 ABR: liRHEd tasfé'rtum‘?eﬂﬁoﬂrto ﬁg‘gﬁécrj]y %aﬁﬁ%ﬂoﬂﬁ% satiety
onger nDn ths or longer, 1 year 0 ger year
monitbringy esatiety geral, mtall bjog@wpltmne: madrerisgbreelestaeolhudsitoring,

rra% b%&i%ﬁ] oyegcai n conjunction with one or nore
SRaYNYi Ng; §€ase management protocols, e.g.,
el ectrostinul ati on based protocols in cardiovascul ar

di sease managenent, such as pacing protocols, cardiac
Cougy HcfhREAPARIE MﬁDlﬂré’oPﬁ@GﬁéMMé\tCt l'ifestyle, such a

g: ? glgfgebﬁ(a?rﬁj Fﬁ@%&iﬁ%ﬁﬁdﬁ% gﬁé;émefﬁgthgr %%Tdoeetsyarﬁ) Element for storing

data, i.e., a data storage element, where this element is present on an external
device, such as a bedside monitor, PDA, smart phone, etc. Typically, the data
storage element is a computer readable medium. The term "computer readable
medium" as used herein refers to any storage or transmission medium that
participates in providing instructions and/or data to a computer for execution
and/or processing. Examples of storage media include floppy disks, magnetic
tape, CD-ROM, a hard disk drive, a ROM or integrated circuit, a magneto-optical
disk, or a computer readable card such as a PCMCIA card and the like, whether
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In certain enbodi nents, the nethods include nodul ati ng
a therapeutic reginen based data obtained fromthe
W@ po3ilss ons. For exanpl e, data nay be obt ai nedr/k10081052845
i ncl udes infor nati on about patient conpliance with a
rescri be ther dat a

obnsheneh Saulces e el o siragal ind Lorputbl th He,sgntaining

mfb‘-‘rhfaﬁoﬁnﬁa‘?r bgo*sﬁﬁor%%nscﬂ’f %on%lﬁ@r Qéaélatﬂesﬁ{éﬂﬁfm At “storing”
descri bed above, may be enployed, e.g.

meem speoraing inderination swuah thaist seadaesdiple andwarleta"levable at a later
rmnatlosof et her given trea relmen
ofifL 67 o BORr SPvi Faabaes JoP bRy SRRl TR ggmanent
mBRwr{’i Feﬁéﬂsotﬁb mfer’rﬂ)ryﬂlﬁlatc@tpe?ﬁwdr@@lt nleé\'n@a“riﬂrﬁrmerlﬁbhﬂlﬁ not erased
acti vi tP( i men. such, nethods of invention

by femiGeter o, ¢laciiab RUBPW S apeamputer «qji peagepsor. Computer
hdfdilyee ﬁo%s(?g O WA SeP ARG e%rgfecD ROM, floppy disk

onp05| Ion n certain enbo rovi’de

ard OBt &ved all oéxaheples nofnpsgméahenthiveinosry . Cﬁar&iom Access Memory
conP03|t|on of the i nvention, where the, conposition

AN im188 @rpepleyef a@eraermaﬁenhmﬁm@fyeﬁ blec e REMAAREY memory
me?r%reg@d?%%‘é éifﬁlré(vxﬁﬁ ptable carrier. In certain

ment s eret identifier emts a signal in
r espbims einventan i alser rpngwdesncotripeterdezxtacﬂiabie i mstructions (i.e.,
interro a wand or other s

PTOR{R tfpsneﬂﬂvw@s the e AT RGOS §r%ad I!orJPI‘H%Qr(%‘lﬁ“ﬁ"‘féletﬁe IEM,

resbBRl ahg RSt eBRifYRAtd %fdﬁﬁ@r@s@nh"ﬁi@récﬁﬁbuter executable
i nformati on about the conposition, g., source, chain

lneh”rucﬂmISo@ye present wncér tcamptéalbcﬁeam#@iesmedusvst@epr@ngly, the

mg@@loﬁ’ éfjoe(tdjeﬁoa 888]@? r%%d?léﬁsmmé,ubb %Rﬁ}agﬁ ]éé i{rs%r&mmm 'for use
mkﬁ‘t@ctlr@ &id Em)"o‘esdi td Bighal G&eratcrby aldmhp@khmh bf @e invention,

nor e nor e, or nore dlstlnct | EMEG.
e.gi, aswﬁateweemb% be configured to provide

di Sg&@%bﬁhﬁpk&@hg&%?dlrﬁerﬂs ’th@@?@%rﬁ??ﬂ(ﬁ%@e'%!né &B%ore of: a

i st ngul shab erns of nat'ure o

dattasmbrfagel eletmrm‘aqfatalpmmwig elgrsentom @atatdneplaygaleﬂnent data
etc.. For exa ea IEMin such sets nay
tr@?‘”ﬂ'@?'@ﬁt Pk‘?”lr,%ieé QPbﬂ%t'onAme@?'ﬁﬁ'lSWe@@ﬂ %a@ﬁrl'@'ﬁlﬁﬁﬁ? These
J{ﬁtl&%fél&%feﬁ% ﬁely%a indoiSoratéd o ap]e Rodbi (/éreaﬁ or present on an
physi ol ogi ca get site, e.g. ere each Mis
exteinfal gdme@le t 0.0he aacievicat e:dnhguradd fdrf ercmasstr@ giata and making

I fir. | EM | .
oS Bititing dafa o6 remBBE IkatPa whizh, ArouieR syt activites,
etesophagus, a third is activated in the snall intestine

and a fourth is activated in the |arge intestine. Such
set sTkd apovei geseripeds syséems diret favigwetham|termeng gamignunication

oefiehll R e it e S b BRI Dde A icgiver. However,

the systems are not so limited. In a broader sense, the systems are composed of
two or more different modules that communicate with each other, e.g., using the
transmitter/receiver functionalities as reviewed above, e.g., using the monopole
transmitter (e.g., antenna) structures as described above. As such, the above
identifier elements may be incorporated into any of a plurality of different devices,
e.g., to provide a communications system between two self-powered devices in
the body, where the self-powered devices may be sensors, data receivers and
storage elements, effectors, etc. In an exemplary system, one of these devices
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set, one can use the set in a diagnostic application

to determ ne function of the digestive system e.g.,
worRaoslopitg3 t hr ough the di gestive tract, gastri CPENPBE30081052845

etc For exanple, by noting when each IEMenits its

t ot of si | L
s e & eler ek ahe e inar Bed AMPagcAiar o feisqrymunication
tol thaChutsRCbAR! NEhiFBNvAIRIVeLEAbBEITentBapt8RE R number of forms.

i nvention provides the clinician an inportant new tool
Theret ba roa Inrarap sensersamame seadeamanduooeraeceiver. They can be
t det ection q i qgﬁt L fi cattl g of phar maceuti cal. a ents dina t

"ARATHA SBR0 H dACTR AN RS FHGF. SCRRUNG AT irEGe 1 IRRAGPrding to

kiidWrs B@WmuMicHtioRt | SIBtadeN. Cén aBertSivs e Gdimefitd, t Ithé Ohfbans of
plications include, but are not limted to:

cqmrmumamﬁg Q%Wﬁéﬁtth@oiwﬂ péﬁﬁ@f%ﬂ@vl%@@s@\ﬂ@ﬁ&jlé the )mono polar
gegrﬁﬁgﬁg %&gég&on pﬁtemfez)lnttﬂeg?r 'rﬁ@oc}ﬁ%@fso%létchcof these senders

a I ent conpliance; moni tori ng

mpgathee sdnitgurpditanake itormal sevidiad) d highl Beqlﬁéhcyrmgnalomrtmghe body
usage of controll ed substances; and tre i ke, Each of

Uft”ﬁ%s% rpereRaleRuling GOareR ive PRI 9Walt &R hadyr whichnisi a large
cARAEf 20 S Bekybd B Yok e §Pof Sothet lfEgiePlyo au

fréequdreydha dhacge gormj iatb Apdreeft ef éne dodpdohd decwding an encrypted

SRR ) e oA RSt SHOq BSOS Ghaf B (raensy dpiddaipd signal

ThiB@rehSiheay be pr"é‘ébﬁhldv%nﬂ@rﬁ ®la8 HrH&Q1UREE aF@tde%éfmple multiple
reference. For exanple, the subject systens may

sanseis can @aﬁacedllandnmlemtedm wmmp@'éﬁ Dbﬂwesp@dxethat measure

whi. ch erfor f
oL AL B TERe atreDP b RE] oS ARG ¥ heptg hub they
cé?ﬂ@bknﬁfun&’cdﬂ@&hélﬁﬁforﬂﬂiﬁﬂbrﬁ @iro0gh Taftﬁ)rﬁm@lhtdatleﬁ rhd@um.

patient, and/or renotely delivering a therapy to the

patient through the I MD. A signal receiver of the
% 7avention, e.g., in an external format such as a
andaid or inplanted format, communicates with the | M

and Alsoqapabbd avé Ktk foli pn@zctlcmgathecsmbmmmwthodm Kitd may include
conmuni cat hone and/or a

nmobi | e tele
CHRPERATLS St A £ s%Y§Fﬁm% ? Fiafha JRVATRIO o 1R §irdang el more IEMs
rﬂﬂlﬁdlﬁgtée‘fs %?qystm%ﬂt%ﬁ%tﬁ WorCIPotE rbS@wéMDa ;H?r%l external

si gnal recel ver e co ni cation nodul e and/or a
dewnts, | eict, elsegbsorideanabave. dn Riticn, ribeddts maypoclede one or more
and,.a conmuni cati on

t . b f .
AR FUBBPIHENS, commANACA Do R 6 ERE: SpAgS campgaions or
cdfﬁﬂé‘élﬁoné RepERBLAEMINRtERBONRN JRCIEM. Tlﬁ@dB I'a@nount of the one

capabl e of receiving information fromthe
orr Blosg iphgrmacolpgigal agentscprovisiog in a r@ragrm sufélcan\vé@r a single

a;%ilcgnoﬁ Br 'f&trﬁ{n%le é)p;pl%é c%@.%cco?dlwl?/, Rﬂaéér%?ﬁ embodiments of the

subject kits a single dosage amount of a pharmacological agent is present and in
certain other embodiments multiple dosage amounts of a pharmacological agent
may be present in a kit. In those embodiments having multiple dosage amounts
of pharmacological agent, such may be packaged in a single container, e.g., a
single tube, bottle, vial, and the like, or one or more dosage amounts may be
individually packaged such that certain kits may have more than one container of
a pharmacological agent.
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revi ewed above. Additional applications in which

receivers of the invention nmay find use include, but
wae@sneiisd i mted to: fertility nonitoring, bodpCT/as2008/052845

nonitoring, satiety nonitoring, satiety control, total

RO ol R RBRE B soems (o 2
SUBTERAMY! 860! B GRb1iabE ATBoSlivBRt Rl THE [BHRESEN RIS means

i ncludes an element for storing data, 1.e
provisiedge ackibiseticiateghby éhe Ipastlcmllaa"rmarmasommrageohemployed as

ext rna devi ce, such edsi de nDnlto [
oS RE" SholE b5 1% R ACYE SR S UIE B0l s o SWREther the
pmﬁm&ﬁigléa‘t%@@ht% reReH ukited TH® bRIpAr 3Ot S5lid, %@E’rﬁtdoﬂd liquid
medi unt’ as used herein refers to any storage or

ort gaﬁ@w&;_sfotms nedeiuras fakleisarcansuas: G@Wfﬂ\erﬁr @Fﬁ@ﬂ'ﬁ@ ointments,
S BRSNS WipR Wbl RGT SErcBle SHAGHERR, and the

cessing Sstorage ne I'nc

pdrtiopiny miic%et admgristraton apthe @erQ&Lg avdrnethiambrak buccal rectal,
drive, a ROM or |nte?rated circuit, a rmganeto opti cal

P&y ?§I@|’a|@|mtéaR%ﬁ?ﬁﬁ%f iInrageepak tagsdednal iy Cge?bl\%ﬁ: Ahccordingly,
cr i s}%tjerﬁ@emla Kigicl ‘Mée"ahg oé“t%tut%fg‘lbh %%}’ FZﬁ"né’é €L.V. bag and

I nter or externa tot
tubony, alavtnode] atfcorrmti on rmy be stored on corrputer

dabl di "
o Poget R eBhRSHS; e &t ey Fiap AnGiGe: & rkermg| gnonitor

délicé &.8t eds @é&@l’lﬂéd ébémhi%h m‘é\{/td"rofllﬁépl‘%?tcohﬂnunlcatlon with a
conput ér readabl e nmedia, "permanent menory" refers

remt@rlgcatm 4.8, @edﬁ@t@éﬁtOffl%rMﬁGWm fasitity @1¢.s winigh obtams and

pRRRSEHS e, Hih B8 b Bt e et iRt g fHash Rty (2

ROM [pogertisie &rtSodimentd | theadiier by ifEhBEM shlaPPpiireitéral delivery
and DVD are all exanples of pernanent nenor Random

syﬁt@w@atv@quﬁq sRagifiG @%ﬁf'@%&ﬁaﬁ@d &et%u@n rpafeaiaral beneficial
ré(r b'éTléflé %Ih'aﬂeﬂt%r @{é r}.’)o ccgfj ottl"f'étJ s, for

evinventi on a SO pr OV

examplet H’abagln nisé ruset ofoamsytinge, mhafe@,gmanmemg)evfcy that administers
erformn t he above mat hods, e. for prograpm ng
&QgSHG

mteﬁ@'rlerEM Hteid®er ,destd 6t’|hetn C Wos SPpPlicalicgy stseRal  no.
P@'?ﬂﬁ?(ﬁ@’ﬂb%SWe‘ﬁt&PbUS tr 296 ol ﬁh@c’] €S8MarP" Parenteral

comput er readabl e nedlu ccordi ngly, e i nvention
Agmoustaiora Systgot;ethe edidelbberemedi winakons aheriery incorporated by
g ﬂranm ng for use in detecting and processing a
re&§'§HSF- generated by a conposition of the invention,

e. 9. ThéSsubfitt sved nlP¥Ro include instructions for how to practice the
subject methods using the components of the kit. The instructions may be
recorded on a suitable recording medium or substrate. For example, the
instructions may be printed on a substrate, such as paper or plastic, etc. As such,
the instructions may be present in the kits as a package insert, in the labeling of
the container of the kit or components thereof (i.e., associated with the packaging
or sub-packaging) etc. In other embodiments, the instructions are present as an
electronic storage data file present on a suitable computer readable storage
medium, e.g. CD-ROM, diskette, etc. In yet other embodiments, the actual
instructions are not present in the kit, but means for obtaining the instructions

from a remote source, e.g. via the internet, are provided. An example of this
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As such, in certain enbodi nents the systens include
one or nore of: a data storage elenent, a data
w@e@smsdBhg el ement, a data display el ement, deCEHUS2008/052845
transm ssion elenment, a notification nechanism and a
interfa These additional ele y. be .
T REGFISOIa? K 1 DRLOES b iNGDr SdfiGFo M T <bR Ngctigns can be
ViWEE" ARk o SMrh ewhRhTthe dnstR)tiBAs COIH IR ®ded. As with the
processing data and maki ng deci sions, forwardi ng data
insisuctionsnthie meaas ifanobikining ghevnglesctionshs aecorded es,a suitable
SL&S% The above descri bed systens are reviewed in terns
&%muni cation between an identifier on a

phar g&eeusr @I&boﬁm@ﬁtst bpfheaﬁ@bj@ctf I@it?eﬁme@ff be fd@‘t}ﬁd@éd in suitable
the systens are not so limted. In a broader sen

pa%gwstcermalataén c&iﬂ@i&%ew mamwnahodme@tsapf ftee e?MbJeCt kits, the
cﬁ@éﬁ&ﬁst&%tg tlﬁ 56\8{1 bgﬁ{meﬁt gleméﬁt' make a

transm ver unct i ona 1es as reviewe

singley easily chandled ru;nltl; heheren aps | et boamﬁmem*eele(merg, ,e.g., box or
antenna) structures as described above. As such, the

analeglls GEHEIWSeMay| BhdRdls NRhyPeaN| HEKHI FroTt@REY. ng-§- algy further
pr%geﬁ/e%lérs@ér‘llﬂyopgoﬂbfdcr%rll%?tthé*%kﬂhftb\‘;\égen% (? theli@t, Provi de

communi cat1'ons system between power ed
deviltes ton behendedstoodtbae mrselmanrtlopommed loevect ée particular

be sensors at a r cei vers an e el enents
eBPPaaias eabioed s dn Brait iy of i BROGrnS LF TR G that the
teﬁﬁWoW"@é/ed’ﬁe?elﬁ%Wrthé%rbB% oF '@I@écmiﬂ% li!j%lrﬁ’cular embodlments
communi’cati on hub for communication to the outsid

O &l lsrhobmtemmt fovbe dintiiag, reinge e seepe otathmntﬁaenmnventlon
Qrs, many senders and one

Wllllg) rU"? Sq&etiya@gnap[pge%?i%g?pi% Svers so both of these

can Waieee huhnge dENdIURE i PEOVIESE| iVisNthdresiobdithat d4th intervening
known comuni cati on protocols. In certain enbodi nents,

value tedhadentih ofdhaumitel thedowet lisruniess theoceitexislgarly dictates
otggﬂhlgé dH@tlwe%%xfg%eprrpﬁsrhéeﬁsbglo%%nﬁpBf"ghaﬂﬁﬁ t%“ag? a?weg@%r stated

escrirbed abo odi nen
orsieeteesingayalbe icahéi glatedl rangd, aik eeridonmsasseddivitiginathbi ighention.

fre uenc nal jnto the bod in nonopol e
qﬁ %’Pfi gwer Atreits R gm@ﬁ%f %@ g indegendently be
mbl@ﬁ@@ ﬁ%é‘%rﬁ&ferarﬁﬂgés %Qf&dé!fét Qfso @:ﬁ)nﬁ loWeWithiR the mventlon

monopol e recei ver det ecti ng at requency t
sutijestde zgw agemmajlyaevccmﬂﬂd binittinehb cigteanchngec oWhege ahne stated

ragSHBlics SpEr Rt G A s PhneciscSXEHERa sBhe" o bERCor those

inBILBaE MmilsaBHIs@ e dihaRE mJlﬁe%on FOf exanpl e,
mul tiple sensors can be placed and inplanted on

var i dolesp atafigedf othrevisedyllt tegbnieakb and esqiedifici wimsr used herein

ek SReaihh IR oMU ML RTSPB B! Aorfhefly skl n 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.

All publications and patents cited in this specification are herein
incorporated by reference 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

81



10

15

20

25

30

can conmmuni cate that information through a

comruni cation nedium KITS Al so provided are kits for
w@r@snpBhg t he subj ect nethods. Kits may i ncledBUS2008/052845

conponents of the EM systens of the invention, e.g.,

| ts of dist bl e,
makaviels iRt it Sitih, Bk SSbReliond i clRul adUatian of any
pl%li%atloﬁ% f@)‘?ﬁ‘t@rdlﬁfé’slﬂ@%f%r t thafifid baR ar‘id‘§hd§ul85ho“f@é construed
incl ude one or nore dosage conpositions, e.g.

aplear mdmisgion nthat dbe epraeed inlestge lsonpbﬂntltledmdowntedate such
i on be co- adm ni ed wt EM The
pIIERASH i SiRed O RiRETARDTER LRSS 1 Hid'of pulbicBt8n provided
magepé sdiFemtdRem thét Adthalnpyibieatiowl tatsemihié®rmay need to be
single ag plication or for multiple applications.
|

'nﬂ@lé@ﬁdﬁfﬁ Gﬁnf'ffﬁe@ertal n enbodi ments of the subject

Lt B Bk afoaegoaTRuBl, 2hd h MSLERCALOD SRR bingular

IS presen g A Ear aln Ot He? "enbo

focrasage, dawyndrsd othedl ipbludes phiralgrefeteragamilesmythbecontext clearly
present in a kit. In those enbodi nents havin

i pl
difiskas, BtNERISG: \ts MyHhaTTRRIGH JOROHE GBER MAYLER dialjed i exclude
ar@ﬁ?éﬁg@w%& énAc;gtgﬁe ,ﬁﬁ%aétﬁférmerﬁ iQintefded RPS&vE WGantecedent

or one or nore dosage
basi® dot sisewyf ech edbhaiskwealelrmlmﬂcgp@sd ss)ll&m t“baly” caa‘rd then like in
n, ane con i ner

Kits.. h re. t
oofiReEHAR WGPE PO S P sleErarLS S YsBrole nepgtivegimitation.

one R/s wilPbe dﬁb@?éfﬂ%'tﬁ@é&@f sm‘iﬁ‘iﬁe hA Lﬁ)oﬁ%la@ﬁ{g fh¥Y disclosure,
al so be provided in a subject kit. The particular

ean ohideyindivichial prbadimenisndesaibedi andiillystsated hgreinnleas discrete

odiibonsits Yo TeaH BT AT Rl P o B PR AL i SRRt it

thettebiees bheanp lithaeeh@oidralegabbdinterito Wwithoat @dpaming from the
preparations in solid, sem solid, liquid or gaseous

SOperRY, SRIGOM 8E RIGBe: 5Yerigss ATBsTeCetdes o0 dieBrke earried out in
th REIP Sveri HekileAM in %Hg%g?«%#%k?ﬁmudhgﬁ %54ikRPpossible.

nts and aerosols

par tAlthdugh rrmlleoregom@mnnestumratharsnb@én tdescrigeatin songe detail by
whet her oral, buccal par ent er al
wayyof o ﬁ!é$tf4tl9rﬁ1e§l‘d ‘?%?ﬂ‘%'&e Upr?%%sQﬁe?'%ﬁy of Hpdarsirnding, it is

reggg%oéﬁél‘érn@“té‘% &fedrHFHa'F §Klﬁtlﬁ@ﬁ?—%ﬁy 'Ilgﬁan dﬁ]eatgachlngs of this

tory applicator, r| nge,
ine¢rtetn b, cestain changes tamldnmmijxmatlmmy bleemladesthaeeyto without

als cl ude an . external nitor deyice e.g., as
Sretfing Bon s it son® RS e O udSy bBTaser o ot on

Wi t hAé’ceriﬁ@hﬁ ttﬁé’ﬁﬂide@lfhg ﬁﬁe@ely |Ims%€ésoﬂhe-3)rﬁfcf PIES of fhe invention.

central facil etc., which obtains an rocesses

It aned @eo@m’eﬁ@cﬂecémm those skdlgegeinothet A vwlirhm@bla ttndevise 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
embodiments of the invention as well as specific examples thereof, are intended
to encompass both structural and functional equivalents thereof. Additionally, it is
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In certain enbodi nents, the kits may include a snmart
parenteral delivery systemthat provides specific

w0 deanpfiBrati on and detection of parenteral bePef/U81088/052845
agents or beneficial agents taken into the body

.t hrough other nethods e, thr h the u

infe R el S ot R alegts RdHude Jahceurerib Riabr; ediiraihts and

ecﬁTﬁ%léht@ede@él Clbr‘ediﬁ"n WS qhiuped; é N aﬁypéléﬁ'ieﬂ% @IBPéI‘ogéB'tﬁﬁt perform
serial no. /' US2007/ 01 5547 filed July and .

tha sdree fursition; rsgareli&sa@ﬂ staghtiine. s'ﬂ'hatacopesyfdhernresemiemventlon

%q CI OE% ‘rggt %}1@% 0 IlrrT]ﬁFg 'tﬁé@%ﬁé@oﬁi |eedl5rbtg<§/d|ments shown and
dedbﬁilbédﬁér@ﬂfhs RgfheIBOtMet Scdpeagahd epirit e predd Ghverionodsembodied
usi ng the conponents of the kit. The instructions may
bypderarpangied @AMs.-sui t abl e recordi ng nedi um or
substrate. For exanple, the instructions may be
printed on a substrate, such as paper or plastic, etc.
As such, the instructions nmay be present in the kits
as a package insert, in the |abeling of the container
of the kit or conponents thereof (i.e., associated
wi th the packagi ng or sub-packaging) etc. In other
enbodi nents, the instructions are present as an
el ectronic storage data file present on a suitable
conmput er readabl e storage nmedium e.g. CD ROM
di skette, etc. In yet other enbodinents, the actua
instructions are not present in the kit, but nmeans for
obtaining the instructions froma renote source, e.g.
via the internet, are provided. An exanple of
t hi senbodinent is a kit that includes a web address
where the instructions can be viewed and/or from which
the instructions can be downl oaded. As with the
instructions, this means for obtaining the
instructions is recorded on a suitable substrate. Sone
or all components of the subject kits nmay be packaged
in suitable packaging to maintain sterility. In many
enbodi ments of the subject kits, the conponents of the
kit are packaged in a kit contai nnment el enment to nake
a single, easily handled unit, where the kit
contai nnent el enent, e.g., box or anal ogous structure,
may or may not be an airtight container, e.g., to
further preserve the sterility of some or all of the
conmponents of the kit. It is to be understood that
this invention is not limted to particular
enbodi ments descri bed, as such may vary. It is also to
be understood that the term nol ogy used herein is for
t he purpose of describing particular enbodi nents
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only, and is not intended to be limting, since the
scope of the present invention will be limted only by
wo b@sappended cl ai ns. Where a range of val ues PGI/US2008/052845
provided, it is understood that each intervening
value, to the tenth of the unit of the lower [imt
unl ess the context clearly dictates otherw se, between
WHAG slepsiegnd lower limt of that range and any ot her
~Stated or intervening value in that stated range, is
enconpassed within the invention. The upper and | ower
I|n1és of these smaller ranges may i ndependently be

|ncI &¥ﬁtei”h°?'ﬁ‘8”§'ﬁﬂr| er ranges and are al so

enc oA afGRHbld Bhém mAtkdrnamibdion Shdll &its t0sighwl upon contact
specifically excluded imt in the stated range. ere

withha taeagt @byslahv@écal B¢ FNESAGSNQ INEedP agfaciive agehit s,
r angfglggt;ég L g\{)ég |C§b @@reg% rQ?{;1 Ue %f s@ﬂ?lispgrﬁ_ﬁﬂ%ﬁf gg gaid ingestible

ex@ﬁlﬁ@ﬂeqtmmmsaldarbbewec lnsized t@lbé stablgrdgsbeiatéc with a living
used herein have the sane neani ng as connonl o
Stlm%@r'ﬁt%&'ﬁwfdhét gpes @t r%ﬂpﬁaﬂﬂg"y 'mﬁa@thrétoaém% of said living
&h this invention belongs. Al though any nethods and
nﬁterlals simlar or equivalent to those described
herein can also be used in the practice or testing of
the present inventi ewﬁsentatlve illustr

2met hbds H? 'Ha?@?‘?@'l‘@ éPe W des¥PEERD. SAM) B ¢ comprises an

infigphiceadir Qs iR dnQabes oot id 8@naln gbhbﬁat@ﬁeﬁjnfctléﬁél' SBck and a
are herein incorporated by reference as if each

paweli sauioa funtionabllotien or patent were specifically and
individually indicated to be incorporated by reference
and are incorporated herein by reference to disclose

3.and Tes eysieen adeordkid) 8l Tlangl/20nrdrein 84i8l péwsioBo@ek! @Rctional
with which the publications are cited. The citation of

blaely C@'“IE’F'B@%f'T&B@”F@%@N@@'@I'@W'@@W@e pratefialso t he
filing date and should not be construed as an
adm ssion that the present invention is not entitled
4to antedpstensactordingl toc@lairars, blyhe/r'errt smddfrsuoarhd)second electrode
|nvent| on. Further, the dat publ j cati on provj e
mﬁ%?yf' g Presashors fffer EtfHeSlH@tC@rﬁlOfp%ﬁpl'éétipeﬂftdﬁ%g‘c udes said
y@(y{rg d uiieed to be independently confirmed. It is
n t as used herein and in the appended cl ai s,
t he si ngul ar forns "a", "an", and "the" | ncI ude plural
ents unless the co ext arI dicta

f
Lol A0 SEetth SRS LIS, LR i SpaRtrecsiyer ggmprises

atdeaditsfd dlacrygé.ude any optional elenment. As such, this
statenment is intended to serve as ant ecedent baS| S for

use of such exclusive term nology as "solely,"” "only"
6_and 'f'lj?ee silét%?n Iagcording to Claim 1, wherein said signal receiver comprises

two electrodes.

7. The system according to Claim 1, wherein said signal receiver further

comprises a power generation element.

8. The system according to Claim 1, wherein said signal receiver further
comprises a data storage element.
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connection with the recitation of claimelenents, or

use of a "negative" limtation. As will be apparent to
wWo b@smosaB3 skill in the art upon reading this PCT/US2008/052845

di scl osure, each of the individual enbodi ments

descy, bed nd illu her i n has. di scret

{
9. compbho ST AIRIR 1P 20 (e ety 3BTy 536 Pignak saseiyeiafurther

cdrﬁﬁﬂ"%éé"aﬁwggbr@)@%a%bhséme features of any of the other
sever al odi ments w thout departing fromthe scope

or spl rit of the present invention. Any recited rret hod

" 15> SR B S L B B GO sonor i

co‘Hngbﬁétgfﬂotpt‘rgw er Qﬂ@l Qélebfé&ﬂ’ohofﬂh@%ﬁobseébr%@mgl BEdekpiration,
sonme det ai | ustration and exanple for

hesart tﬂi@e@”&ef@%é@ ahgl Wodjﬁmﬂs’s}f%ndl ng, it is readily
apparent to those of ordinary skill in the art in
light of the teachings of this invention that certain

1 thanpes spstdmactiordiegtto @laimaywhersimdaid signaitreceivehoorprises:
departing. fromthe s c§J|r|t or scope of the aéJended
cl ais. Aeband agF9n %gtrgg@%ggnwrﬁg,t%r@pqw AR es

t he (ml ncy 5*9“%%' gémbamalt&ventl on. It wll be
t

appreci ate at those skilled in the art will be able
to d@yi sea sgnabwansmit@engenent s whi ch, al t hough not

explicitly described or shown herein, embody the
Pl OB SRS BT A hd ar e | nel uded w ¢hi n

its & |r|é 8idr 8sgRe@. Furthernore, all exanples and
condl |onaP | anguage recited herein are principally

intended to aid the reader in understanding the

180 Prb 8 haeeme i L, P o whifiif G ot regever includes

aiMlegated 6irdibt tﬁ@ﬂ@bmpﬁﬁe@&t Reishanavof frliélehidhts atleeted om the
such specifically recited exanples and conditions.

orREPEeRSIInalal- ) behABAseCARM SlqctioslestGonioRracHis) feceive a signal;
RSB g BT B 0 3l oot

bot h structur aI and functional equival ents ther eof
Addi tionally, i si ntended that such equival ent
13 el ke S5 sepidhng JOKABIR Lruvbaieinssicsignal receiver further

Hl‘lé’éis] §B[§3%k%‘?é/rﬁb ped in the future, i.e., any

errents el ope ‘that performthe sane function,
regardl ess of structure. The scope of the present

' on, therefore, .is-not jhtended to.be.limted to

14he T Abien) AerbGlifdnhcCRholm SRa e said Bisiahap sy further
cd?ﬁ lhﬁsa h@arﬁgm@@_ and spirit of present invention is

en‘oodl ed by the appended clains. WHAT IS CLAIMED I S: 1.

A system conprising: an ingestible event marker

€ar onie pu§erb i Bsp R 3o ToRl P HESHRT AE Elaskh aodver furer

caaplises aa8dloprocessor.

16. The system according to Claim 11, wherein said first and second
electrodes are configured to receive a signal and to sense a biomarker.

17.  The system according to Claim 16, wherein said biomarker is selected
from the group consisting of: electrocardiogram, heart rate, respiration rate and
fluid status.
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a signal receiver configured to receive a signa
produced by said ingestible event marker, wherein said

WO e@si0yaB3 i s sized to be stably associ at ed w t PCHUS2008/052845
living subject in a manner that does not substantially
i npact novenent of said living subject. 2. The system
according to Claim1l, wherein said | EMconprises an
18.nt epi@isGLrepn ra%'édelﬁ(Tfﬂ% CI%ﬁJn Uf@SWPQFe'h &afd MMl receiver further
generati on function a power source

caropidsesom ahysiblogical senscbredlstymt érmrrasaldrfdsh@d se@ind elegirodes.
wherein said power source functional block conprises
first and second dissinmlar electrode materials. 4.

1d.he Bystsgaiars casadraitigt © Clahim13, wheied sasdighybiolddical sensor
and second el ectrode materials are present

digiingtefrermt said ffebsanst secepdi @@U@ﬁ@stla ﬁsteqtogftlfmsthe group
co%%'ﬂl mggéfe%rﬁéggtﬁﬂer stoir,g;grae ree §é4‘?§o‘?@n%°§r?§lg g&%tzegtor, motion

elrn sal receiver cCo

sdras br arstraih gatigede. 6. The system accor d| ng to Caim
1, wherein said signal receiver conprises two
el ectrodes. 7. The system according to Caim1l,

erfy ' Ing’ @RGhVE wihareh ngpérh% hé BSHH
0g(]\,gner a‘%lfzﬁbgl élr:r(gﬂa nd G%ﬂe svglls‘%%m gélgo I ng t@@ % al 168 an
externgheats recedied configakdriececaiee data fromrsaid sjgniab esceaver.

data storage el enent.9. The system according to Caim

1, wherein said signal receiver further conprises a

21OhyST 198 QYLEMh ReBRMNg téOCIaTﬁeZ@y\ﬁhémlr@(‘s‘éRI ‘éb(f&nélodata receiver
Claim?9, wherein said ph {SI ol ogi cal sensor

fustbar |0@mmt$esoatpleast dwedat @ siet%@tcyagereiﬁmelme grdaip processing

ERET ool UebIRR"eleMe oS et RlsBirl A Reat ch anqification

méchafiemeaRdsalsbran@aker ecei ver conprises: (i) first
and second el ectrodes configured to receive a signal;

(ii) a signal denodulator; (iii) a signal transmtter;
V) e 0
2%.2_ F@%g%tgpﬁ%eg@'go dilonéEp% %f'\ﬂ%éﬁn Q%Bleé‘ﬁgém%\‘?l&a‘f receiver is
se&lé@edlfrdimcthb@’bubmﬁnss@mg of: a bedside monitor, a PDA, a cell phone
and a PC.

23.  An ingestible event marker composition that emits a signal upon contact

with a target physiological site and does not include an active agent.

24. The ingestible event marker according to Claim 23, wherein said IEM
comprises an integrated circuit that includes both a signal generation functional

block and a power source functional block.

25. The ingestible event marker according to Claim 24, wherein said power
source functional block comprises first and second dissimilar electrode materials.

26. The ingestible event marker according to Claim 25, wherein said first and
second electrode materials are present on different surfaces of a solid support
that includes said integrated circuit.
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an integrated circuit that conprises at |east one of
the el enments selected fromthe group consisting of:

w@ 2008093183 and second el ectrodes configured toPCEHUBL008052845
a signal; (ii) a signal denodulator; (iii) a signal
transmtter; and (iv) a data storage elenent. 13. The
system according to Claim12, wherein said signal
7eCeTN@ﬁndé&tbté?'évéﬁﬁﬁfdrF%&Saé‘c&rhﬁ@‘t(ﬁ'@@'ﬁmzs %erérfhesald event
system according to Claim13, whérein said sign

maétﬁéuommprfsamawl@att@"y @ﬁmsebccanpmagpl $Hareresistant sram@s battery.
system according to Claim 14, wherein said signal
receiver further conprises a microprocessor. 16. The

28y St acgautidi @vbat ke hdcorohity & ITlamh @7 i whéreandaid short
second el ectrodes are configured to receive a signal

registantsesies pattgrpisgnadr eip. of two or H@Ofﬁkﬁttﬁw abieeiuieshg to
Claim 16, wherein said biomarker is selected fromthe
group consisting of: electrocardiogram heart rate,

29.esplhairigestibletevean thdrker accoiraingso BlainThe, whistetmsaid battery
according to Caim1l6, wherein said si gnal recei ver

Stf%ﬁlﬂfﬁérea@&ﬁﬂm%f&e % CPRGDEL NaYNe AN Ao ANd ALathREe-f r om
said first and second el ectrodes. 19. The system
according to Claim 18, wherein said physiol ogi cal

3G ensbhe oigestibletevient maskédaddardingdoClaiet 88 dwbéein saideshamber

. is sel ected fromthe group consisting of: tenperature

inces T ekl Pt SRR ERS t o det ot or ot on
sensor or a strain gauge. 20. The system according
Claiml1l, wherein said systemfurther conprises an

3bxt eFingestibleravest markeoagdogaing do ((daine gei whew at leashone of

s34 pBps saMhrises & s B pargants Re AR, 20S T S "D it Cher

conprises at | east one of a data storage elenent, a
dat a_processing elenent, a data display elenent, data
32.r anking gieshblel %hfﬂafbern@ﬁqoﬂ'd'ﬁﬁttp a'ﬁ%@ﬂa\ﬁhgm'n Al two or

miRebat Al Rfiftes 2fe SR SLSHEROAGEARGAYY Lo Gaim2 1,

eréein sal er ha a receiver 1s’selected from
the group conS| sting of: a bedside nonitor, a PDA a
cel | hone and a PC. 23. An |n%esti | e even

Kk
3% onpb§ iNaGstbIR-AvephmMatker a3cprainalp alabﬁﬁaw%ex% gaigl two or
mbAd B8keRIRIRIRY 6otk A¥bnfiABA HBORdbAC! Ude an

active gen e I ngestible event ker
according to Caim 23, wherein said | EM

34. The ingestible event marker according to Claim 23, wherein said ingestible
event marker comprises a battery element produced using a planar processing

protocol.

35. The ingestible event marker according to Claim 34, wherein said identifier

is activated upon contact with a target site fluid present at a target site.

36. The ingestible event marker according to Claim 35, wherein said identifier
comprises:

(i) a solid support;

(i) first and second electrodes, wherein said first and second

electrodes are:
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conprises an integrated circuit that includes both a
signal generation functional block and a power source
wo eovspzasmnl bl ock. 25. The ingestible event nmaP&EUS2008/052845
according to Caim 24, wherein said power source
functional bl ock copprises first and, second dissim,/lar :
o1 6ct r oddArat ot RSt Doy aNy rehe il 1hf SRl SUr AL kil Sid Soli
accof gyt bp G ai m 25, wherein said first and second
el ectrode materials are present on different surfaces
of a soli(®)suppesent batdifferentigelid sappoitattkafr atcedonded to each
circuit.27. The ingestible event marker according to
d ai™'S5, wherein said event narker conprises a
battery el enent conprising a short resistant series
battery. 28. The ingestible event marker according to
34 ai fheingegtielecaviens Matkenasaordiagita (daim 36y weerahasaigfirst and
' f g The
4R EIF e s onLon Y S8 st B SIS oRrer of
said battery structures each conprise a chanber havi ng
an apnode and a cathode. 30. The ingestible event | ,
S&rar kEhe HoeskilieRyenb Mmarkemacoerding dp Llains d7 dwhakeib epid ingestible
o : _ . . . _
VMRS o, R, EaRALE 18RRI e Ahctichdh b PRisluTag of said
solidesupportat | east one of said ports conprises a
sem - per neabl e nenbrane. 32. The ingestible event
mar ker according to Claim 28, wherein said two or nore
3dat UERy irRfekHbleW\Rhit AHRKEMNAERrding WDMINP88NEABNEIN 38id ingestible
The ingestible event marker according to Claim28, .
emmrﬁesmmmls@s arcaifinde wholyeprgssnt o autppsudacaof said solid

SRRk R B PR B tpndon eGP ObPR i ERhaty rrosen

oredRdthefBUNAEe 6PEAIHISHEE sappsitt ery el enent produced
usi ng a planar processing protocol. 35. The ingestible

event marker according to Caim 34, wherein said

i dentd f i i i . Y . L -
4ds'i ) gﬂrl‘% [?:agrgsglﬁlggéé}ﬁtn\’gria‘?gef%&gbé@ﬂgft??la@‘é.ég,r\&gér%ﬁfgEéld identifier
compiesdd tceoremend anadéepositicnsdongr 4 cofdnsdmcdhodetoer 2 top

said identifier conprises: (i) a solid support; (ii)
syrfgce;of SAUBPPRATECt r odes, wherein said first and

second el ectrodes are:(a) at |east partially present

on the sane surface of said solid support; or
41.  The ingestible event marker according to Claim 38, wherein said identifier

comprises two or more anodes positioned beneath a common cathode on a top
surface of said solid support.

42.  The ingestible event marker according to Claim 38, wherein said identifier
comprises a chamber bound by a cathode and anode, where said anode

comprises one or more openings.
43. The ingestible event marker according to Claim 37, wherein said first and

second electrodes present on different solid supports that are bonded to each
other.
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(b) present on different solid supports that are
bonded to each other. 37. The ingestible event marker
wae@sngiley) to Claim 36, wherein said first andPGEUSIVIS/052845
el ectrodes present on the sanme surface of said solid
support. 38. The ingestible event marker according to
Claim 37, wherein said ingestible event narker
conprises two cat hodes flanking an anode on a top
surface of said solid support. 39. The ingestible
44venh signak eeceirraanifiggracotodieaeive 3Bsignakepredncediby an identifier of

i ngesti bl e event marker conpri,ses, a t hode wholly . .
a Rarduficd] uprdion AntorRel 08 SO ottty @ living
subjestenpRnarfdrthat 8868hobBuBidthtibmp irdpadtag®vamént of said living

partially present on another surface of said solid

sWj@Port. 40. The ingestible event marker according to
Claim 38, wherein said identifier conprises two or
nore anodes positioned over a common cat hode on a top
45 ur fHee sifnat abdeiseot adcendimptd Cldind 44Theharogesaidbsignal receiver
event marker according to Caim 38, wherein said
furthehePmMpPEReS 8 IR &8 iy elgFeft-anodes positi oned
beneath a common cathode on a top surface of said
solid support. 42. The ingestible event marker
4@ ccofhi rsigrtab r€taiver aBcomnirey & Claian di4i, deharein eaid signal receiver

C ri ses a chanber bound by a cat hode and anode,
fufREP GO BT 655 HAE Slrraes SR o e Ao 43,
The ingestible event marker according to C aim 37,

wherein said first and second el ectrodes present on .
4gi f f Ehesignabiredeiyappoeersinthin CGlaien ddnddierem eaighsignal receiver

her 44 . A signal receiver configured to receive a
hghbpmpriat B ddSaaEREPe Tor O & phar mceut i cal
conposition and sized to be stably associated with a

living subject in a nmanner that does not substantially
48.npabite rfigiateipceder saacrdingi 1oy Cain) dot . whagreinrisaics ingwgiological
sérfas%?!igeéorﬁfg‘rfﬁ’%&“tgg tRidd Ut 4l HBE" foR ﬁfé %Sb;?n@dns'sting of:
fecei ver t her cBnprlses a power gener ati & erent

re4pirafidrg heagnale, temievatureaand biboagpreestieai m 44, wherein
said signal receiver further conprises a data storage
el ement. 47. The signal receiver according to Claim

484, et sataval 9BebrdiRf 8 \(8aim 44, wherein said signal receiver

comprises at least one electrode.

50. The signal receiver according to Claim 49, wherein said signal receiver
comprises two electrodes.

51.  The signal receiver according to Claim 50, wherein said signal receiver
comprises at least three electrodes.

52.  The signal receiver according to Claim 44, wherein said signal receiver
comprises:

(i) first and second electrodes configured to receive a signal;

(i) a signal demodulator;

(i)  asignal transmitter;
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further conprises a physiol ogical sensor. 48. The
signal receiver according to Caim47, wherein said
w@bgosioed183)i cal sensor is configured to provi dePCEUS2008/052845

sel ected fromthe group consisting of: respiration,

heart rate, Eﬁ:%erature and bl ood pressure. 49. The

si gnd) r R PRSP ORAGFIEMRT Y'Y ai m 44, wherein said

Si gn@) regpbwAr s6@¥R! i ses at |east one el ectrode. 50.

The signal receiver according to C aim49, wherein

said signal receiver conprises two electrodes. 5 1.

The signal receiver accordi o. Claim50.. wherei.n .
531 a5 e Tecey et pEEERIY B oG ioR. dinttpiredia tinal receiver
inlugies apdAtgradd clieait shantimpess maeagicsiey 6 the dlemEhal $Blected

44, wherein said S|gnal recei ver conpri ses: (|Q first

3 )

fremdhe arewiel censisting @< duak ardi seeond eleseros cantgyieg) to receive

o S FA Sy SRR Ry A5

eléthenthe signal receiver according to Caimb52, wherein
said signal receiver includes an integrated circuit
that conprises at |east one of the el enments sel ected

541 OnTﬁé‘gie@{aWB?&i%ﬁ bg&ér@%g% Gl 5 %&hf’f@ﬁh $&608gnal receiver
el ectro configured to receive a signal; (11) a
fushgnabmgesesialckaakrelefeint.) a signal transmtter; and
(iv) a data storage elenment. 54. The signal receiver
according to Caimb53, wherein said signal receiver

54.Ur t1ed ST rbEEITeR abbORINEE MM 532 wHdiBinS&iRasignal receiver
recei ver ‘according to Caim 54, wherein said signal

furtbeecomprises alpseamplifien ses a p;rearrpl ifier. 56. The
signal receiver according to C aim55, wherein said
signal receiver further conprises a m croprocessor.

567. T skdrailabcsioseavesrdaky & @laien 53, WidrBinb3aidvéighal feceiver
said first and second el ectrodes are configured to

furtbee FEPESES RICIAMECESSense a bi omarker. 58. The
signal receiver according to Caim57, wherein said
bi omarker is selected fromthe group consisting of:
5%I ecThosayndl ogreiver dertingatbeClairmsgs, natérein said first and second

electrodes are configured to receive a signal and to sense a biomarker.

58. The signal receiver according to Claim 57, wherein said biomarker is
selected from the group consisting of: electrocardiogram, heart rate, respiration
rate and fluid status.

59. The signal receiver according to Claim 53, wherein said signal receiver
further comprises a physiological sensor distinct from said first and second
electrodes.

60. The signal receiver according to Claim 59, wherein said physiological
sensor distinct from said first and second electrodes is selected from the group
consisting of: temperature sensor, pressure sensor and analyte detector, motion

sensor or a strain gauge.
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rate and fluid status. 59. The signal receiver
according to Claimb53, wherein said signal receiver

wo cwoslogsisTonpri ses a physi ol ogi cal sensor di stPET/USIN®052845
said first and second el ectrodes. 60. The signal

ecz'&ver according to Claim59, wherein said
SLh P ONIPPE LPMRKiS distinct fromsaid first and

secony el &fhislBfing So SL5@5EEah liRGRtbRe @V8HPmarker that emits a
consi sting of: tenperature sensor, pressure sensor and
anal sigealdgrosceantactiwith anargen pbysiologicad sitaiandgioegend include an
A net r{od conpr.i sd' ng: (a) admnistering to a subject an
inge%cf VBB MY narker that enits a si gnal upon
cont@gt vdidtBetthg arsitfital BMige®rodi sail iGénticaMathadpsignabteceiver.
i nclude an active agent; and (b) detecting a signal
emtted fromsaid identifier with a signal receiver.
6% e; otk Fih g e df et oleIal o, ik EnSaid BRI 1FHlel cppprises
usiegsaidadighalasteioaetosanver dtdeastiornsabidnaukg resftsaidbSubjébie
nmet hod according to Caim62, wherein said nethod
further conprises transmtting data from said signal

ecey I Y= ;
68 Ccort oo Ap £l ol et WG said ot uFRich @Bmrises
trararpittirgedatarfpdnaisaichgjgaalrreceiveeto o extbenalcddtageeeisérgnal

produced by said identifier at a | ocation of said
subj ect. 65. The nethod according to Caim6 1,

sAher ehd nfAhél BBEARh tor CIRgH G0 WMk SRS RS ARG fUtthe? @bfhprises
receiver wwth a topical |ocation of said subject. 66.

impenting: Rosecab T tirngdeteotiny A mi@H| weckieed Byaisaichiderstdier at a
IS, a hod pf treating a subject for a disease
be%%a1$€%ﬂ8383@°#he nmet hod according to Claim 66
wherein said di sease condition is a cardi ovascul ar
di sease condition. 68. The nethod according to C aim

6%7, Uemathod aperRIhOdCIRIM e WhesipSaie 81 fisthes gomprises
as%%'c%tiﬁp%&?c%é%i\éeﬁ%ﬂggé‘?C\J,é]i(?alsi@éé{i "aig Bibjedhe et hod

accord erern salid eva I'ng further
conpri ses generating a physiological index that is

based on data from.nultiple biomrkers. 70. The net hod
6&ccollf H@etﬁad ACEPFAIED 10 \(laina 87, diteHesaid dnethoghisra method of

tr&AIAY & §68ject for a disease condition.

67. The method according to Claim 66, wherein said disease condition is a

cardiovascular disease condition.

68. The method according to Claim 67, wherein said method further comprises

evaluating said subject’s response to said agent.

69. The method according to Claim 68, wherein said evaluating further
comprises generating a physiological index that is based on data from multiple

biomarkers.

70.  The method according to Claim 69, wherein said method further comprises

adjusting a therapeutic regimen for said subject based on said evaluating.
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adjusting a therapeutic reginmen for said subject based
on said evaluating.7 1. A kit conprising: an
w0 p@8s9ilBd e event marker that emits a signal upOIUS2008/052845
contact with a target physiological site and does not
i nclude an active agent; and a signal receiver. 72.
The kit according to Caim?7 1, wherein said kit
porrpAlkﬁ%rﬁmﬁU: nore ingestible event markers. 73.
The kit according to Claim72, wherein said two or
mor ean imgestiblel evevtenarkestkalr emits e digseal npon eakdct with a target

physiological site and does not include an active agent; and

5 a signal receiver.

72.  The kit according to Claim 71, wherein said kit comprises two or more

ingestible event markers.

10 73. The kit according to Claim 72, wherein said two or more ingestible event

markers are distinguishable.
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