CONTROLLED ACTIVATION INGESTIBLE IDENTIFIER CROSS-REFERENCE TO RELATED
APPLICATIONS 5Pursuant to 35 U,S.C. 119 (e), this application claims priority to the filing date of:
United States Provisional Patent Application Serial No. 60/862,925 filed October 25, 2006 the
disclosure of which application is herein incorporated by reference. 10INTRODUCTION

Prescription medications are effective remedies for many patients when taken properly, e.g., according
to instructions. However, studies have shown that, on average, about 50% of patients do not comply
with prescribed medication regimens. A low rate of compliance with medication regimens results in a
large 15 number of hospitalizations and admissions to nursing homes every year. In the United States
alone, it has recently been estimated that the cost to the resulting from patient non-compliance is
reaching $100 bilion annugro @S RMeNVNTIGHPHICERSeANIEAppRIRIHS have been made
available to improve patient compliance with prescribed regimens in efforts to improve 20 patient
health. To date, many different types of "smart" packaging devices have been developed. In some
cases, such devices automatically dlspense the appropnate p||| In other cases, there are electronic
controls that detect and recordR@RSr e pRENGEKED Of QMiiletevices and protocols have

been develaped for inyagg Ragens 25 compl ?é}cﬂmshl:%ﬁ&‘?fd%g infssgst g dgvelopment of

new ways of monitoring patient compliance. It would be an important advancement in clinical medicine
if the actual adnﬁ’i?ﬁ%t?&tﬂéﬂ“&ﬁcﬁﬁ&’és%ﬁ’ sicagiiaiepicenplicaieuaea’ ApilPB&Rg WediRRd in the
stomach, could betonenit®egoivsanadistaticcasidvadcirabel rsioneis viidheintidegrendesteopn patient or
medical staff re t@g here 30the signal generated by the identifier in the composition is produced
upon contact of the composmon with a target location.
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Prescription medications are effective remedies for many patients when
taken properly, e.g., according to instructions. However, studies have shown that,
on average, about 50% of patients do not comply with prescribed medication
regimens. A low rate of compliance with medication regimens results in a large

15 number of hospitalizations and admissions to nursing homes every year. In the
United States alone, it has recently been estimated that the cost to the resulting
from patient non-compliance is reaching $100 billion annually.

Consequently, various methods and apparatus have been made available
to improve patient compliance with prescribed regimens in efforts to improve

20 patient health. To date, many different types of "smart" packaging devices have
been developed. In some cases, such devices automatically dispense the
appropriate pill. In other cases, there are electronic controls that detect and
record when the piil is taken out of the box.

While devices and protoccls have been developed for improving patient

25 compliance, there is continued interest in the development of new ways of
monitoring patient compliance. It would be an important advancement in clinical
medicine if the actual administration and ingestion of a pharmaceutical, such as a
pill being dissolved in the stomach, could be monitored in an automatic and
accurate manner without dependence on patient or medical staff reporting, where

30 the signal generated by the identifier in the composition is produced upon contact

of the composition with a target location.



One system that meets the above needs is the pharma-informatics system described in PCT
application serial no. PCT/U32006/016370 filed on April 28, 2006 and published as WO 2006/116718,
the disclosure of which is herein incorporated by reference. While the system described in this
application 5 provides for many benefits, reliability of signal generation can be an issue under certain
situations. For example, depending on how the pharmaceutical composition is ingested, the particular
contents of the stomach can have a significant impact on how the identifier in the composition
activates. For example, signal generation can be affected by the liquid with which a composition is
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In the such that the signal generated by the identifier would be independent of the
particularly environment, e.g., stomach contents, the target site where activation
15 is desired. The present invention provides, for the first time, such a capability.

SUMMARY

The present invention provides for the controlled activation of ingestible
identifiers, e.g., as may be incorporated into pharma-informatics enabled
20  pharmaceutical compositions, as may be present in ingestible event markers, etc.
Embodiments of the controlled activation identifiers of the invention provide for
robust and reliable use despite the presence of variable conditions in the
applications in Which they are employed, e.g., inadequate degradation of a
pharmaceutical carrier, variations in the environment of the target site of interest,

25 etc. |
The controlled activation identifiers of the invention are identifiers that are
activated upon association with a target site of a body. The controlled activation
identifier is one that is activated by the presence of a predetermined specific
stimulus at the target site, e.g., liquid (wetting), time, pH, ionic strength,
30  conductivity, presence of biological molecules (e.g., specific proteins or enzymes
that are present in the stomach, small intestine, colon), blood, temperature,
specific auxiliary agents (foods ingredients such as fat, salt, or sugar, or other
pharmaceuticalsk whose co-presence is clinically relevant), bacteria in the



stomach, pressure, light, etc. The predetermined specific stimulus is a known stimulus for which the
controlled activation identifier is designed or configured to respond by activation. In certain
embodiments, the signal generated by the identifier is independent of the environment of the target
site, e.g., the nature of 5the fluid at the target site. The controlled activation identifier includes a
controlled activation element that may include one or more components, where the one or more
components provide for the desired controlled activation in response to the presence of the
predetermined specific stimulus at the target site. In certain embodiments, the 10 controlled activation

dentifer includegyg igd canduesve mediy BICKHISALSAMBOSION e g iSg salfggposition) as
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coil rather than two electrodes as the output. ‘
conductive medium resulting in activation of the power source and production of

an identifying signal. The presence of the dried conductive medium precursor in

15 the power source provides for a number of advantages, including the ability to

obtain reliabie activation of the identifier despite variations in the environment of

the target site (e.g., variations in terms of stomach content composition), where

activation of the identifier is desired. In yet other embodiments, the controlled

activation identifier includes a barrier as the controlled activation element, e.g., in

20 the form of a protective film, that is configured to provide for activation of the

identifier upon association with the target site of interest. Other types of controlled

activation elements include two or more components, such as a dried conductive
medium and a barrier, e.g., as described in more detail below.

The broadcasted signal from the identifier may be received by another

25 device, e.g., a receiver, either inside or near the body, which may then record

that the identifier, e.g., one that is associated with one or more active agents and

pharmaceutical composition, has in fact reached the target site.

BRIEF DESCRIPTION OF THE FIGURES

30 FIG. 1 shows diagrammatically the effects of the pill ingestion
where some of the pill has eroded away.
FIG. 2 provides a similar arrangement to FIG. 1, with a coil rather

than two electrodes as the output.



FIGS. 3 to 8 provide different views of controlled activation batteries in accordance with different
embodiments of the invention. FIG. 9 provides detail of certain implementations of an electronic
circuit of various embodiments of the invention. 5FIG. 10 provides a diagrammatic, exemplary
representation of the pill embodiment as part of system, in accordance with the present invention.
FIG. 11 provides two views of an open faced table format according to an embodiment of the
invention. 10FIG. 12 provides a schematic of an identifier encased in a disruptable controlled
activation element according to an embodiment of the invention. DETAILED DESCRIPTION 15The

controlled activation id?’i‘éfé‘%rss()ftg‘esinﬁ%‘ﬂ%% a&ef{geé“i{fie;%wt max&ﬁr%q%\@t%@tw%ﬁontact with

the target site in res&onse to a specific predetermined stimulus. In certain embodiments, controlled
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the controlled activatioRliGerdtifies\ioasdes: for o liedlie anchiplust datasanceranglameentact of the
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independent of any variations in the environment of the target site. Accordingly, despite wide variations
in the compasition mald @p B PreYitgetsitbasrgmetaHiacty aAR! Afxky SR epediateredlingsing the
subject identifiers;itherictesiifiesa preyide for sorsistent and elibien e signalsiat aespat affected by
the composition of the target site environment. The applications of this new information device and

system are multi'—%’l%né'r?& described in further detail in PCT application Serial No. US2006/016370

titled "Pharma-Informafi¢G Sylste®r 0 eAg putisheteas WO 200672867 18cafd 181%e Provistdnal

application Seriah M@ 894823 andddlarbringestible Fyems Marker”; 30the disclosure of which
appl|cat|onsl(giescr|bed';PSrelyzargrbnvegggorgtegciq)ématic of an identifier encased in a
disruptable controlled activation element according to an embodiment of

the invention.

DETAILED DESCRIPTION

15 The controlled activation identifiers of the invention are identifiers that may
be activated upon contact with the target site in response to a specific
predetermined stimUlus. In certain embodiments, controlled activation is provided
despite wide variations in the compositional makeup of the target site. As such,
the controlied activation identifier provides for reliable and robust data concerning

20 contact of the composition with the takget site in the body, where the provided
data is substantially, if not completely, independent of any variations in the
environment of the target site. Accordingly, despite wide variations in the
composition make up of the target site, e.g., stomach, that may be encountered
in using the subject identifiers, the identifiers provide for consistent and reliable

25  signals that are not affected by the composition of the target site environment.
The applications of this new information device and system are multi-fold and
described in further detail in PCT application Serial No. US2006/016370 titled
"Pharma-informatics System," and published as WO 2006/116718, and U.S.
Provisional application Serial No. 60/949223 and titled "Ingestible Event Marker";

30 the disclosure of which applications described therein are incorporated by
reference, as well as in the applications reviewed below.

In further describing the invention in greater detail, embodiments of the
compositions are reviewed first, followed by a discussion of systems including the



reference, as well as in the applications reviewed below. In further describing the invention in
greater detail, embodiments of the compositions are reviewed first, followed by a discussion of
systems including the subject compositions, methods of using the subject compositions and systems
and various illustrative applications in which the compositions and methods find use. Also reviewed in
greater detail below are kits that include the subject compositions. 5 COMPOSITIONS

Embodiments of the invention include a controlled activation identifier, where the identifier may be
associated with a carrier composition, e.g., a pharmaceutically acceptable vehicle, and may or may not

[ [ i ) ' iments, the
be associated with @Qet 10 or m{t)l(r)% harrt?%ageut}cal .act%e aggnts In certain embo

compositions aresalérﬁpfompos inistraton t6°4'dubfed A%CESBH‘,%?]SE@H&R% %’5&?m3nts, the

ed uponadminis Jee(f
compositions areapAysidally rskehve appiiistionzet, Weighatheds@rpdeitipascanidlfoethugisidlivery to a
body, e.g., via inggstios SteeviWRgomRpetiensisfihesiormbediments aif-Aistingjusheg deom devices
that are configured to be ingested 15 and survive transit through the gastrointestinal tract
substantially, if n%?rP,BPr?HB ly, intact. As summarized above, the compositions include a controlled
activation idéntifier and an active agent/carrier component. Each of these different components are
reviewed separately,brgreater detail below. 20 Controlled Activation Identifiers ~ As summarized
above, the compositions of the invention include controlled activation identifiers. The controlled

activation identifiers of BHeBHBBAIE BMBEsINYHYATa G AR IR praiRtE At v ioriddRItERTbodiment

and intended ~ where the identifier may be associated with a carrier composition, e.g., a

pharmaceutically acceptable vehicie, and may or may not be associated with one

10 or more pharmaceutical active agents. In certain embodiments, the compositions

are disrupted upon administration to a subject. As such, in certain embodiments,

the compositions are physically broken, e.g., dissolved, degraded, eroded, etc.,

following delivery to a body, e.g., via ingestion, etc. The compositions of these

embodiments are distinguished from devices that are configured to be ingested

15 and survive transit through the gastrointestinal tract substantially, if not

completely, intact.

As summarized above, the compositions include a controlled activation

identifier and an active agent/carrier component. Each of these different
compohents are reviewed separately in greater detail below.

Conirolled Activation Identifiers
~ As summarized above, the compositions of the invention include controlled
activation identifiers. The controlled activation identifiers of the present
compositions may vary depending on the particular embodiment and intended
25  application of the composition so long as they are activated (i.e., turned on) upon
association with or contact with a target physiological location, e.g., stomach,
small intestine, large intestine, etc. In certain embodiments, activation occurs in a
- manner that is substantially, if not completely, environment independent, but for
the p'resence of the predetermined activating stimulus (e.g., fluid, chemical agent,
30  light) that is present at the target site of interest. As such, the identifier may be an
identifier that emits a signal when it contacts a target body (i.e., physiological)
site, where the nature of the signal is not substantially affected, if affected at all,
by the particular makeup of the environment of the target site, apart from the
presen'ce of the actual activating stimulus. For example, if the target site is the



25 application of the composition so long as they are activated (i.e., turned on) upon association with
or contact with a target physiological location, e.g., stomach, small intestine, large intestine, etc. In
certain embodiments, activation occurs in a manner that is substantially, if not completely, environment
independent, but for the presence of the predetermined activating stimulus (e.g., fluid, chemical agent,
30 light) that is present at the target site of interest. As such, the identifier may be an identifier that
emits a signal when it contacts a target body (i.e., physiological) site, where the nature of the signal is
not substantially affected, if affected at all, by the particular makeup of the environment of the target

e, apart om (eRERRERALe ALDAGCLIANBINKANG MBI BEAMP ol hRIBIGS FLe 1o the
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batch. In yet other embodiments, the identifier emits a signal that uniquely identifies a given unit
dosage, even frdfAdHEr RRHHEL TRY: o SagReeiir Sii0ah B&tcih. Hecardiab M eis ¢ dfemtShbodiments
the identifier emiteah thaiqoensigitalrtHetsdstmaptsheiseatgigen diypecof ainitidosagigniiom.gther types of
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the identifier emits a unique signal that distinguishes a given unit dosage from other unit dosages of a
defined populati§iPBP WitRigaiyes! S anbreERBEYATS BafPEFa Mt HOBSRIJA™M of dosage
formulations. In peytadlogirdladieneats,itre identitierfiemitay sigosé that isusiguedeedistinguishable,
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a given batch. Accordingly, in certain embodiments the identifier emits a unique
signal that distinguishes a given type of unit dosage from other types of unit
dosages, e.g., a given medication from other types of medications. In certain
25 embodiments, the identifier emits a unique signal that distinguishes a given unit
dosage from other unit dosages of a defined population of unit dosages, e.g., a
prescription, a batch or a lifetime production run of dosage formulations. In
certain embodiments, the identifier emits a signal that is unique, i.e.,
distinguishable, from a signal emitted by any other dosage formulation ever
30 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 eitwher directly convey
information about the composition, or provide an identifying code, which may be



The identifier may be any component or device that is capable of providing a detectable signal
following controlled activation, e.g., upon contact with the 5 target site. In certain embodiments, the
identifier emits a signal once the composition comes into contact with a physiological target site, e.g.,
as summarized above. For example, a patient may ingest a pill that, upon contact with the stomach
fluids, generates a detectable signal. Depending on the embodiment, the target physiological site or
location 10 may vary, where representative target physiological sites of interest include, but are not
limited to: a location in the gastrointestinal tract (such as the mouth, esophagus, stomach, small

intestine, large intesgnp, etc.); another | ,catiogu intsi, e the bod suc%h as a pa[ental location, vascular
. g used .o retricve In c%rm 0N abou 18 aom 0 .i;k%ﬁ ram af.da abase,. 1.e, at
location, etc.; or astoplcal [ocation; etc. Th certamn embodiménts, the identifier’ IS configuredto be
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target site.  In certainemipdiments: Seidenifissisdinensienaddodeprlly ingrsiibisy ©-0.. either
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mm to about 0.2 mm: a length ranging from about 0.05 to about 2 or moreé mm, e.g., from about 0.05
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mm3 or smaller, such as 0.1 mm3 or smaller, including 0.2 mMm3 or smaller. The identifier element may
take a variet) of M&Y dfreMPRENIRRIPAEOIREY R eI esPhYE ALOIRAItERPR ChiRIRIF RoRfilydati, a cylinder
configuration, a sphetwaleaedigoraticstaaidise cnafigrsiasiamstie whete(suparticulas capfiguration may
be selected bas j 9 QER” ' ture, et ' ifiey may
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nformarics Systery andfef on Al 29, 2005 andpyblshed 8= WO 2006446718 the dsclosures o
various types of signals In these applications being specifically incorporated héréin by reference.

The transmissioniatigeéethe identifier may vary, where in certain embodiments the transmission time
may range from about @ 1ddaemtocaldefihts, the identifier is dimensioned to be orally

ingestible, e.g., either by itself or upon combination with a physiologically
acceptable carrier component of the composition so as to produce a composition
‘20 that can be readily administered to a subject in need thereof. As such, in cértain ‘
embodiments, the identifier element is dimensioned to have a width ranging from
‘about 0.05 to about 2 or more mm, e.g., from about 0.05 mm to about 1 mm,
such as from about 0.1 mm to about 0.2 mm; a length ranging from about 0.05 to
about 2 or more mm, e.g., from about 0.05 mm to about 1 mm, such as from
25 about 0.1 mm to about 0.2 mm and a height ranging from about 0.05 to about 2
or more mm, e.g., from about 0.1 mm to about 1 mm, such as from about 0.05
mm to about 0.3 mm, including from about 0.1 mm to about 0.2 mm. In ceriain
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
30  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.



10 hours or longer, e.g., from about 0.1 sec to about 24 hours or longer, such as from about 0.1 sec to
about 4 hours or longer, such as from about 1 sec to about 4 hours. Depending on the given
embodiment, the identifier may transmit a signal once or transmit a signal two or more times, such that
the signal may be viewed as a redundant signal. 15In certain embodiments, the identifier may be one
that is programmable following manufacture, in the sense that the signal generated by the identifier
may be determined after the identifier is produced, where the identifier may be field programmable,
mass programmable, fuse programmable, and even reprogrammable. Such embodiments are of

interest where uncodectigdeptifigfs: 3 pERALARRIYRES 8NGlTollowiDgL 6P HRaTAtOR ARG R composition

are then coded to emit an identifying signal for that composition. Any convenient programming
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7,031,946 the digaigseiaditvibehrimbareinineapaiajad e reiaranee: 0.1 1dae idemHigraef certain
embodiments includes a memory element, where the memaory element may vary with respect to its

capacity. In'CertdAUSFhIRRR S, FHRRAY-dIEFRonHAROH! GHoBRH rnigRRPF SFEEUL 1 bit to 1
gigabyte or morérsticibagt lohittect moegiehyita, Heksdsradnger, ahieut dsbitdm alpout 128&bitoThe
particular capacity employed may vary depending on the lication, e.q.,. whether the signal is a
generic signal or%SHrE% 85%{55%%%8%\% rSRE@es?bﬁ& Ererr%bf %Eﬁr%rgytth%t! eerg[éfr'ler{or{]gtﬁ %ﬁwggdme ‘
additional informg3igiodl, @gg, PraiitenilGazigvel dAgert; atere timeorivolidbaidtieatiomideayifke
components of ephdinenteithgnnygrtion have: (a) a controlled activation element made up of one

or more cor onents; and (bg,a signal generation component, where the signal generation component
is activated by the conTPoﬁ%ﬁ g&ﬁ/&%%%%%%&ﬂ%d??gt&%dﬂ% Qﬁ Tg?dgﬁﬁf&nﬂ ‘g?&?{af“@b ., as
described aboveotowing manufacture, in the sense that the signal generated by the identifier »
may be determined after the identifier is produced, where the identifier may be
field programmable, mass programmable, fuse programmable, and even
reprogrammable. Such embodiments are of interest where uncoded identifiers
20  are first produced and following incorporation into a composition are then coded
to emit an identifying signal for that composition. Any convenient programming
technology may be employed. In certain embodiments, the programming
technology employed is RFID technology. RFID smart tag technology of interest
that may be employed in the subject identifiers includes, but is not limited to: that
25 described in U.S. Patent Nos. 7,085,877; 7,035,818; 7,032,822; 7,031,946, as
well as published application no. 20050131281, and the like, the disclosures of
which are herein incorporated by reference. With RFID or other smart tag
technology, a manufacturer/vendor may associate a unique 1D code with a given
identifier, even after the identifier has been incorporated into the composition. In
30 certain embodiments, each individual or entity involved in the handiing of the
composition prior to use may introduce information into the identifier, e.g., in the
form of programming with respect to the signal emitted by the identifier, e.g., as



Controlled Activation Component The controlled activation component is a component that
activates the signal generation element of the identifier to provide a signal, e.g., by emission or 20
upon interrogation, following contact of the composition with a target physiological site of interest, such
as the stomach. The controlled activation component is configured to be activated in a manner that is
substantially, if not completely, independent of the particularly compositional makeup of the target site,
such that activation is independent of the compositional makeup of the target 25site. As reviewed
in PCT application serial no. PCT/US2006/16370 titled "Pharma-Informatics System" and filed on April
28, 2006 and published as WQ 2006/116718, actiyation of the identifier may be achieved.in a number
of different Ways,gsvsr‘?'eellpég %u‘ghgaépr(c))%gﬁe?s 'm%lt?écg,gg t4%réhﬁotq'l"?§i?§wo:%aﬁétg?yhcd%%\%[t%ﬁ. 30 battery
connection, etc. Merpefeiashpnceieame.approaches disclosed in this co-pending application may be
readily adapted to provigg fmioded: agivatiamssinsad e RS slapheareigigin

incorporated by reference in their entirety. For example, controlled activation elements based on
battery completidf foPrREIE ¥nay EhiBloy Ehat@¥, (AP inGeRReE, WhelF cGARAGHEY, 'R c&BGH, an anode,
and an electﬁolytenWIdimeﬂrte, doenpesitiondsaenti histexechpadfy 'ragg'stgecﬁ,oamd_ttcmwels_bthI@Ugh the
esophagus, it pregesdste iRt hestemaghJ henayeBiodr-ARMHANAGR Atgided withismthe

composition do not constitute a full battery. However, as the composition dissolves to expose the
cathode and anotié B 'Sto RAHAYRTGARAH BYRIRELIP NG CEPRERL A AHRE ARRlcRBuctive
precursor mediumgcontptirenhektbesidentifienpacts grative aleeti clgteasampoment aidhsghattery. The
added componep, fggqﬁt? &cg flg' 1Qi60 tes, tf tt fare, mposition
contacts the targe??éite, e.gﬂ)y eﬁtem}é@%aedstéﬁnggﬁl’ %@ g@ﬁﬁ/iﬁééﬁ%@&%ﬁ?bﬁ% 8o ?a and anode
exposure, & poni¥BEIIsProvided which activates the identifier, e.g.. in chip configuration. The
data signal is then transenifiisihd n fekiaiioe mbestimenisotiphaitensthandempioyed ds ane that
comprises 15t iSsimi lectrac ical rials whi anstitute the two electrodes (e.g.,
anode and cathvgl@é%ﬁ?;?mg%’agﬁe@. ?N %%r&ﬁee &QI%%%%CL]@ xr;%ftéelaﬂ%atljg diéexbxgsg\g %hd Gomein contact
with the body flUF@RVIPRIS: ABMALIR Al LBReERLOPSODPHNRAY eithrIedNenianairDeoendivation with a

dried conductivecBigshinehisGtisRitcasoE iRWashheIRW) adipaie Rt diiRrence. tshipeaapltage, is
generated tweéan %O the.eIeFtrodes as a result of the respective oxidation and reduction reactions
E ident ies r?% %Jﬁa

incurred to the two clactrodd fatefiafs ATEIRTE &&PV6r battery, can thereby be produced.

Accordingly, in embodiments of the invention, such batteries are configured such that when the two
dissimilar materigls,amRrROSREIA Hdasasksite, e.g., the stomach, the digestive tract, etc., during

the physical and chemj’%al . , .
~ e controlled activation component is a component that activates the

signal generation element of the identifier to provide a signal, e.g., by emission of
20 upon interrogation, following contact of the composition with a target

physiological site of interest, such as the stomach. The controlied activation

component is configured to be’acﬁvated in @ manner that is substantially, if not

completely, independent of the particularly compositional makeup of the target

site, such that activation is independent of the compositional makeup of the target
25 site.

As reviewed in PCT application serial no. PCT/US2006/16370 titled
"Pharma-informatics System” and filed on April 28, 2006 and published as WO
2006/116718, activation of the identifier may be achieved in a number of different
ways, where such approaches include, but are not limited to: battery completion,

30 Dbattery connection, etc. The different activation approaches disclosed in this co-
pending application may be readily adapted to provide controlied activation, as
described herein, and as such are herein incorporated by reference in their
entirety.



25 erosion of the composition in which the signal generation element is present, a voltage is
generated. The two dissimilar materials in an electrolyte are at different potentials, similar to the
physics model of a 'potato battery'. As an example, copper and zinc when put into a cell have different
potentials. Similarly, gold and magnesium have different potentials. As a result, a potential difference
between 30the two dissimilar materials is generated. 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 represeryaion ot e syspisuhich a6cTuhen toe allisdngesiad anddisspived to the

point that some of the pill has beeh chemically and/or physically efoded away. Electrode materials 1
and 2 (32 and 33PHRaHONAN BRRENiIEsBRlEEN B! (IslEHThaY R radwigieef takpshese. fiid alone or

target site fluid caniseshwish aigkiraleonilHeH B ROHiDBINEAGH EaHinERiseeBlP UIRdieseg creates a
low voltage (V-) and a high voltage (\{+) as applied tq an electronic circuit 40. The two autputs of that
electronic circuit i’bga?ree‘@g ﬁrgﬁ gﬁff%ﬂ?ﬁ%ﬁg?’é ﬁ“l rsolﬁ%%é-stréonsermgrsit(t)%ee%%rt?g\éy‘e'sogﬁ%he top
surface. In af alteziaeeeAfisodnentriovatrsivwithif e 2opmersitiee signabyensstitise eeiwent 30

iljcludes a_single&?@yp%ﬁ@%@r&um{? E;@nﬂg%smﬁlqisgm?@aesw@i?rdg{é?@gﬁ%@t@ir_1 ITIC; 1.OI
owever, instead of havjpg two electrodes as the output, a coil is provided. Electrode materials 1 an

2 (32 and 33) area%\% ﬁleg? ?o ﬁluoénee\%’?:trr@ﬁ(?c (&ﬁ;’ﬁft 5’5 d%??&n%{l &éﬁéﬁa‘i?&ﬂt’éﬁsﬁqé’ﬁ{%é %@@utputs of
the electronic circaiti40tieentecipts toedicoilceB oot oh figgiieeiatiiipnosditiegthibe @ibalitenyds created by
Electrode materigisnhaich? §32nd Dangh33rheagexPesrbindanisrsplutionmbis Ratiemdrives the

circuit 40, which creates an oscillating frequency. This oscnlatisré]ﬁ; current goes through the coil and
generates a RF FRABNEIRS it AR5k ANFEIR eI 44 (i SRR RO G 1€, 1RFAEh B8y suffer from
significant attenuatorotheotegind day dissiaes, 4dhe REsondggeticrsigrahcan daghtvamsmitteddéisough body

tissues with Iess%%gygt’i%npog\gr'f%tlgg i?@gﬂgw E:{ﬁ}ﬁ{é?%eﬂé}ﬁ'f‘?é’r,a& g‘?ﬁﬁ@fﬁlpor internal

receiver device that has a ma:zgnetlcf5|gna letection mechanism. If a broadcast is provided at a high
enough frequen&PABABRNIKS B EaRSENR i§ NBRBYSMEB&tient will detect whenever a pill is
ingested. FIGS. 1 and & iftissiatenesddtiasiifietrd0daavingratsigempgseeration daeiement<d powered

by electrochemical r | [ i ent 40 | trically,can to electrode
electrodes gg ar?g} %i? % v%?ﬁ&%r%%%%%# %\}vﬁ%tl g%n%ﬁ%a é’%ﬁ%ﬁ Fgf}édﬁla%v%(%e%?tg;éﬁﬁye%geu fited from
each other. Whe® @R #8888 P B i areaiiehie BN fRsECsisutisieigs Rporemasadifference

develops betweemiheshid o KstRRcRitelewdross IRitisesde ashigheidpoiertiat Yihe3@ phtleelectrode 32
falls to a lower p%‘? Eg}éh\é?a-,-ohr{g ‘roltneg('gi%k%igﬁgg%%%agﬂg ggne u(t)%\})eor\{}vgéigiracgrig uﬂs%r, as
reviewed below), a potential difference, that is, a voltage, is generated between
20 the electrodes as a result of the respective oxidation and reduction reactions
incurred to the two electrode materials. A voltaic cell, or battery, can thereby be
produced. Accordingly, in embodiments of the invention, s‘uch batteries are
configured such that when the two dissimilar materials are exposed 1o the target
site, e.g., the stomach, the digestive tract, etc., during the physical and chemical
25 erosion of the composition in which the signal generation element is present, a
“ voltage is generated. The two dissimilar materials in an electrolyte are at different
potentials, similar to the physics model of a ‘potato battery’. As an example,
copper and zinc when put into a cell have different potentials. Similarly, gold and
magnesium have different potentials. As a result, a potential difference between
30 the two dissimilar materials is generated.
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 the events which occur when the pill is ingested
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Electrodes 32 and 33 can be implemented in various ways; for instance, areas on opposing surfaces
of an integrated circuit chip can be coated with two different metals, and the entire chip can be placed
in the ionic solution. Alternatively, electrodes 32 and 33 may extend away from element 40 as shown.
Other arrangements may also be used. Electrodes 32 and 33 can be made of any two materials
appropriate to the environment in which the identifier 30 will be operating. The active materials are 5
any pair of materials with different electrochemical potentials. For instance, in some embodiments
where ionic solution 39 comprises stomach acids, electrodes 32 and 33 may be made of a noble metal

old, silver tlnu ad m or. the like) so that o not corrod rematurely. ,
,(Aeltgrngtlvely, thee crone]: gg % 5%8?'85@& o%%mﬁn qlélrrfatll?g?'&o TGS rﬁﬁl‘éﬁél whose
survival 10 time Physieatpsiiedbte iy sohstiondsnateyiaacugha@ d88vandelfifize3io ipeaform its
intended functlor?on'w%@p}ﬁometem!ﬁcﬂrﬁqa%@e%aeéegp%m%é% sﬂaqlubcaﬁﬁm%bggﬂ'&%ts the

paired materials are chosen from metals and nonmetals. e.g., a pair made up of a metal (such as Mg)
and a salt (such BYCEN RGP r&’ét'p"eét%ecﬂé:ﬂlqﬂfé'\é?ea?gﬂlé“n%?@Hé?Qr any BRifeRy 8¢ &@livstances - 15
metals, saltss or imtextealatiow caripmeids -andtta Sugiablydifte (et elecipptbe micah pidentials (voltage)

and low interfacighyepisgnomas,iatle o AyEdTRERUBAREL Mayhespoyed as the

battery electrodes. In certain embodiments, electrode materials are chosen to provide for a voltage
upon contact with B ﬂ@éﬁ%ﬁ%%’ld@ﬁ%\mﬁ%’% QYeCtRILEPRAER, SRriRiERta0/ B RN MBE signal
generation elementoofithreitlentifferwmicEiGin embedinenisatibenstage acawvdedoydheelectrode

materials upon ¢ t Eﬁ ource with the target physiological site is 0.001 V or
higher, mcludmg%g \E/c%él?]{?gﬁgrﬁé%gr[{{ gal%e%fhlgher e.g., 0.3 V or higher, including 0.5 volts or

higher, andlficluding 1FG/okS BPWigRST MR ASTANGEMAN amBoBiRerts, awers vingigrdr@hges from
about 0.001 to ahguihd dnoliscedeBRssitaEvaknil Hddl 1o Rbodbd0 Medfode MAgdasials and pairings of

interest include, ? %f&%@%&&‘@ﬁéegpt&é'&% GHERM ggn'trc]:-clz_rf‘?lgue% gmb o# sighal generation element
30. The outputs of the electronic circuit 40 are coupled to a coil 43. This
configuration provides that a battery is created by Electrode materials 1 and 2 (32
15 and 33) when exposed to ionic solution. This battery drives the circuit 40, which
creates an oscillating frequency. This oscillating current goes through the coil and
generates a RF magnetic signal. Unlike near-field quasi-static electrical signals,
which may suffer from significant attenuation through body tissues, the RF
magnetic signal can be transmitted through body tissues with less attenuation.
20 The RF magnetic signal is then picked up by an external or internal receiver
device that has a magnetic-signal detection mechanism. If a broadcast is
provided at a high enough frequency, a pager-like device that is worn by the
patient will detect whenever a pill is ingested.
FIGS. 1 and 2 illustrate an identifier 30 having a signal generation
25  element 40 powered by electrochemical reaction. Signal generation element 40 is
electrically connected o electrode electrodes 32 and 33, which are made of two
different materials and are electrically insulated from each other. When
electrodes 32 and 33 are immersed in an ionic solution 39, a potential difference
develops between them; for instance, electrode 33 rises to a higher potential V+
30  while electrode 32 falls to a lower potential V-. This potential difference can be
used to power circuitry 40.
Electrodes 32 and 33 can be implemented in various ways; for instance,
areas on opposing surfaces of an integrated circuit chip can be coated with two
different metals, and the entire chip can be placed in the ionic solution.

11



TABLE 1 Anode Cathode Metals Magnesium, Zinc Sodium (t), Lithium (t) Iron and alloys thereof

Salts Copper salts: iodide, chloride, bromide, sulfate. formate, (other anions possible)
Fe3+salts:e.g.orthophosphate, pyrophosphate, (other anions possible) Oxygen (tt) on platinum, gold or
other catalytic surfaces

Alternatively, electrodes 32 and 33 may extend away from element 40 as shown.
Other arrangements may also be used.
Electrodes 32 and 33 can be made of any two materials appropriate to the
environment in which the identifier 30 will be operating. The active materials are
5 any pair of materials with different electrochemical potentials. For instance, in
some embodiments where ionic solution 39 comprises stomach acids, electrodes
32 and 33 may be made of a nobie metal (e.g., gold, silver, platinum, palladium
or the like) so that they do not corrode prematurely. Alternatively, the electrodes
can be fabricated of aluminum or any other conductive material whose survival
10 time in the applicable ionic solution is long enough to allow identifier 30 to
perform its intended function. Suitable materials are not restricted to metals, and
in certain embodiments the paired materials are chosen from metals and non-
metals, e.g., a pair made up of a metal (such as Mg) and a salt (such as Cul).
With respect to the active electrode materials, any pairing of substances -
15 metals, salts, or intercalation compouhds - with suitably different electrochemical
potentials (voltage) and low interfacial resistance are suitabie.
A variety of different materials may be employed as the battery electrodes.
In certain embodiments, electrode materials are chosen to provide for a voltage
upon contact with the target physiological site, e.g., the stomach, sufficient to
20  drive the signal generation element of the identifier. In certain embodiments, the
voltage provided by the electrode materials upon contact of the metals of the
power source with the target physiological site is 0.001 V or higher, including 0.01
V or higher, such as 0.1 V or higher, e.g., 0.3 V or higher, including 0.5 volts or
highérs and including 1.0 volts or higher, where in certain embodiments, the
25  voltage ranges from about 0.001 to about 10 volts, such as from about 0.01 to
about 10 V.

30
Materials and pairings of interest include, but are not limited to those
reported in Table 1 below. '
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IntercalationGraphite with LiK, Ca, compoundsNa. Mg Vanadium oxide Manganese oxide t Protected

anodes: certain high energy anode material such as Li, Na, and other alkali metals are unstable in
their pure form in the presence of water or oxygen. These may however be used in an aqueous

environment if stabilized. One example of this stabilization is 5 the so-called "protected lithium anode”
developed by Polyplus Corporation (Berkeley, CA), where a polymer film is deposited on the surface of
lithium metal to protect it from rapid oxidation and allow its use in aqueous environment or air ambient.
ttDissolved oxygen can also serve as a cathode, in this case, the

(Polypius has IP

pending on this).
1e-10bodilv-fluids-would-bereduced-to0-OH-at

dissolved oxyg\,nri;'\‘.

educ at-a-suitable catalytic surface such at

Pt or gold. Othefr-catalysts-are-alsp-passible lr-eertain-embodiments;-one-or-both-of- the-metals
g ':l:al 4 +al aen aon. n ~ra-th VO Qa,th\ dé{-n it aftha bhattarns Naoan.motal
may be doped \NIMb IléUll metar, itﬁl £ tne-vortage-otput-ortre-oattery—Noi-Mmetar
15may be used fas doping agent ’ q%g msants include, but are not
‘ iron and aIons thereof
Salts Copper salts: iodide, chioride, bromide,
sulfate, formate, (other anions possible)
Fe** salts: e.g. orthophosphate,
pyrophosphate, (other anions possible)
Oxygen (f1) on platinum, gold or other
catalytic surfaces
Intercalation Graphite with Li, K, Ca, | Vanadium oxide
compounds Na, Mg Manganese oxide

10

15

T Protected anodes: certain high energy anode material such as Li, Na, and other alkali
metals are unstable in their pure form in the presence of water or oxygen. These may
however be used in an agueous environment if stabilized. One example of this stabilization is
the so-called “protected lithium anode” developed by Polyplus Corporation (Berkeley, CA),
where a polymer film is deposited on the surface of lithium metal to protect it from rapid
oxidation and allow its use in aqueous environment or air ambient. (Polyplus has IP pending
-on this).

11 Dissolved oxygen can also serve as a cathode. Ir this case, the dissolved oxygen in the
bodily fluids would be reduced to OH- at a suitable catalytic surface such at Pt or gold Other
catalysts are also possible.

In certain embodiments, one or both of the metals may be doped with a
non-metal, e.g., to enhance the voltage output of the battery. Non-metals that
may be used as doping agents in certain embodiments inciude, but are not
limited to: sulfur, iodine and the like.

In certain embodiments, the electrode materials are cuprous iodine (Cul)
or cuprous chloride as the anode and magnesium (Mg) metal or magnesium alloy
as the cathode. Embodiments of the present invention use electrode materials
that are not harmful to the human body.

~ Additional battery configurations of interest include, but are not limited to,
those described in: United States Provisional Application Serial N0.60/889,868
titled "Pharma Informatics System Power Source,” and filed on February 14,
2007; United States Provisional Application Serial No. 60/889,870 titled "Pharma
Informatics System Power Source Having High Surface Area Cathodes," and
filed on February 14, 2007; and United States Provisional Application Serial No.
60/889,871 titled " Pharma Informatics System Having Short Resistant Series

13



limited to: sulfur, iodine and the like. In certain embodiments, the electrode materials are cuprous
iodine (Cul) or cuprous chloride as the anode and magnesium (Mg) metal or magnesium alloy as the
cathode. Embodiments of the present invention use electrode materials 20that are not harmful to the
human body. Additional battery configurations of interest include, but are not limited to, those
described in: United States Provisional Application Serial N0.60/889,868 titled "Pharma Informatics
System Power Source," and filed on February 14, 2007; United States Provisional Application Serial
No. 60/889,870 titled "Pharma 25 Informatics System Power Source Having High Surface Area

Cathodes, " and filed n-Fehruan 14,2005 e Unites Riaiss Provisianah Anelicatian.Segial No.

60/889,871 titled ™ Pharma Informatics System Having Short Resistant Series” Battery: the disclosures
of which applicatiBlf&l&€herein incorporated by reference.  The controlled activation element of the
identifier that provides furecaiipdastacitvatiosnmelgrientesporsiveitaidivariaty ofrdifiesentdypes of

stimuli. 5 Stimuli Qf j ich th rolle vati lemer; I o be
responsive to |nckfgé{e%%??réﬂ%%ymﬂéa%og(?Ilgqggéjwfﬁ/{vlgt%%g%tv |rarr$%e¥ &%ﬁ%ﬂﬁfg&é{g%ﬁ llj}'ctivity,
biological mélecHEBWE §f. igprEeidpruRigh3Nsr Bl apkalien sresent RREHkesteRigeredall intestine,
colon), blood, tempetshyiesicpesificauxilin feens (faads iharedienireakeh asHatpsaltoacsugar, or
other 10pharmac utic%s whgﬁeﬂc ‘Presence IS Iér&i&ally r%levaenct%i bacteria in the stomag‘:h[, pressure,

. stren 0 Vily: ical eg. c roEenns or enzymes tha :
and light. Th Comrolfed activation efemiant 1& miade bp“o ne or more compor\fents hat provides

for the desired c@rgraleseactvioatamrtiorRmig), kirgiitsactiencobinotictapevalion skeaidint is

responsive to theslimwusgéieresiad hpdratiised S Qfdhecompongnt o cempenentsdial makeup the
controlled activatign element %ay va%. For example, where the stiTqus of interest is temperature, the

controlled ativafidR BIaRERHTay BER b REPRY S ndte Al Rlth KX HHh (835 e dRniBTic film)

whose solubility Berasictivesstiterapeiatitre, specifically one that becomes soluble at or near body

temperature. Such a it n@H PGS AR (on element is made up of one or more components
that provides for the desired controlied activation functionality, such that the
controlled activation element is responsive to the stimulus of interest. The nature

15  of the component dr components that make up the controlled activation element
may vary. For exampie, where the stimulus of interest is temperature, the
controlled activation element may be a barrier of a material, such as a fim (e.g., a
polymeric film) whose solubility is a function of temperature, specifically one that
becomesy soluble at or near body temperature. Such a fiim may be insoluble/
20  impermeable to water at room temperature but soluble/ permeable at 37°C.
Materials of interest that may be used for such films include, but are not limited to
the polymeric materials listed below. In those embodiments where pressure is the
stimuli of interest, the controlled activation element may be a pressure sensitive
material, e.g., a capsule or shell {for example, made of a cellulosic material), that
25 has a specific mechanical strength such that at a pressure threshold above the
threshold the element will be crushed and allow the identifier to be activated and
transmit a signal. In other embodiments of interest, the stimulus may be light. For
example, the stimulus may be a fiuorescent label which has been attached to a
tumor. As the identifier passes by the tumor, the controlled activation element
30 may include a component that provides light at a stimulating wavelength for the
label and also a component that detects emitted light from the label. Any
“convenient light source and detector may be employed. When the detector

14



20 impermeable to water at room temperature but soluble/ permeable at 37C. Materials of interest that
may be used for such films include, but are not limited to the polymeric materials listed below. In those
embodiments where pressure is the stimuli of interest, the controlled activation element may be a
pressure sensitive material, e.g., a capsule or shell (for example, made of a cellulosic material), that
25 has a specific mechanical strength such that at a pressure threshold above the threshold the
element will be crushed and allow the identifier to be activated and transmit a signal. In other
embodiments of interest, the stimulus may be Iight For example, the stimulus may be a fluorescent

label which has %%%%@ﬁhggﬁéé Imor. As t;w h entr l|earcpa§s% S,0Y Jhe.tumor, the contralled

activation element may inc a compone that prowde ntata stlmulatlng WaveTength for the
label and also a e6higBprRMaMR detects emitted light from the label. Any convenient light source and

detector may be employesbridihembrideisstanCcomreneiicdelectidhaavitied dghbdhudlisactivate the

identifier in a contr(%IIed actrt\l/gr'glopom n er rol#n caecrt'faén' emlbo [ egaisdghre one or m%re controlled
activation components ofethe Vet |on pr (5 8? &51F 6ﬁ’ed ac’trva °ndn 4 m]n r{?oﬁ |Fi a manner that

is 5 substandiallypLifsianidimpliétalyt, ierivpeitatientinebrenganiiteletvigenmitnteadi@vismnedasbove. In one

embodiment of inggresbdharRRtroliedActivalinmirRMPReRtdnsiudesca ciigrbrandugiivgspedium that,
upon combination with target site fluid, pr %uces an ionic medium in the Sresence of the first and

second dissimilaf PTRIRIS tCkEdRSae SRBAICEYS. BEYHTIeINRY 4B30eCH B ekt htative
configuration of sargeteait/atidnroduoenantithit imelicie drdrigdsenedudtive fingdiotrspoecarsor

component is proygeiiR Fichafd God SRS DateLAlement withgleplipdpmajggole 32 and 33

present on a surface of solid support 50. Positioned between eiéctrode materials 32 and 33 is dried
conductive MedilfRBFERIRYG §9f”f593\/%%'?1 YrédeheeHEPR FUBRATREVE R dAHTPPra H€8r may be
any of a variety abddtetent typaisrof mempssitcamsoddempssitioriseaf int€i@st3ndllGle3 mhicare not limited

o salts of phyolaaiRP U ARsRRIARIS seciowiassichas g miesa: e janyghiorde fon

potassium ion and calcium ion, magnesium ion, etc. Specifi siologically compatible salts of
interest include, BtRRE %tpgﬁqﬁﬁﬁ%"?@"?@@le‘ﬂ%@pm tRABd ik Isadircbee MR Mvention
include the presemnssuoh ardti@d@cmductlve medium precursor. When the precursor IS a salt, e.g., as

described ve, the c\%% ersnear“X %ﬁepdovr e Qucp%?e%nv nrraeer%é:orérngt sr%( h|||zed salt

composition. Avarlatlon he embodiment Shown 1A y28 FiG. 4, the
identifier |nclude‘éﬁiﬁ'%Vo%&iﬁ@réﬁrﬁm?%vﬁfeF@W%V@f@ct@@%ié@@eﬂié@%ﬁ@t@ﬁ’Uﬁ’i%d%tbnductlve

medium precursgfe Fberﬂr@é@%veérere%%m@grcﬁwe@y@r&% eleatfteyrn! sgarﬁi%rarjpﬁét and
functions, in addltlop to servr%% to. retarB8 |§ recursgr wrth the |dent|f| r. For exam thg1 protective
r

barrier 35 may serve %I‘S\C}I of cbﬁ e KN et@?eqﬁr%uﬂo e
ion, etc. Specific physiologically compatible salts of interest include, but are not

20 limited to: KCl, NaCl, MgCl,, and the like. Aspects of the invention include the

presence of a dried conductive medium precursor. When the precursor is a salt,

' e.g., as described above, the dried salt may be provided in any convenient
format, such as a lyophilized salt composition.

A variation of the embodiment shown in FIG. 3 is depicted in FIG. 4. In

25 FIG. 4, the identifier includes a protective barrier, where the protective barrier

serves 1o retain dried conductive medium precursor. The protective barrier 35

may have a variety of different configurations and functions, in addition to serving

to retain the precursor with the identifier. For example, the protective barrier 35

may serve to provide for controlled metering of target site liquid to the dried

30 conductive medium precursor 34. In FIG. 4, ion permeable membrane 35 is

provided which controls which portion of the target site fluid combines with the

dried precursor conductive medium 35 to activate the battery. Any convenient

semi- permeable membrane may be employed. The semi-permeable membrane
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30 conductive medium precursor 34. In FIG. 4, ion permeable membrane 35 is provided which controls
which portion of the target site fluid combines with the dried precursor conductive medium 35 to
activate the battery. Any convenient semi- permeable membrane may be employed. The
semi-permeable membrane may comprise ePTFE, Dacron(r), polyurethane, silicone rubber,
poly(lactide-coglycolide) (PLGA), poly(caprolactone) (PCL), poly(ethylene glycol) (PEG), collagen,
polypropylene, cellulose acetate, poly(vinylidene fluoride) (PVDF), nafion or other biocompatible
material. The pore size of the membrane may vary depending on the particular configuration, where in
certain embodlments the mem ize MW cutpff of ab thO ss, such as
A o v BRI ES:

about 500 d or Iess mclu%ﬁng abouf2 \mre about166'8 o SS, S3ch &S’ a%out 50dor

less). In certain givtsoidehe(ftsGhs nmmm@mei@@@rwatdf’&my pesinetnliemeralyeahe, (Bih that water,
but little if any othgrafeid captissnEnat LRithedargebaite, JismdgRdheuBRIBPT reach to the

dried conductive medlum 5recursor of the identifier. Instead of a semi-permeable membrane a

solid barrier that1H&R0 BIOROSPRAHING AP RANE Y RY B isReblite ﬁ@r’%@(&ﬂ?p@a)(nv?% 5, the
battery inclugles cetehbengiem3tevimghitnEudesigttohowpath B cevtaile Haiddtbweptthilid 37 may

have any convepigpfimensiansg, J3.celialn eradimentsdiid ipy Baéhlé%é‘ capdlaLy diyy;path, such

that fluid flows through the flow path via capl:%%g action. In certain embodiments, the fluid flow path
has microscale A Qééﬁ%apm%lﬁ?@% S @1 |ﬁ%ﬁe%ﬂt%l+ﬁ%?ls?8ﬁ§ &re greater
than about 1 urmﬁndtlé%dfmnlakxc)ut 008rain Tdresedincepentenhenossasectionalafz diongnsions, i.e.

width, depth or diaetag depsnriig.on e partisular BAMEOh s LT Pah T egoae! may

range from about 1 to 200 um, suc as from about 10 to 150 um, and including fr out 20 to 100
um with, théltotaNfiRigeHcHte seaRsnkY aveh ﬂﬁﬁg‘?@ﬁ%ﬁ‘i%ﬁ%dﬁ@@ﬂ) ) H@?O@"ﬁ?ﬁrﬁ?ngﬁﬁf}‘%’%s from

about 200 to 25,086iumgretos dnnetierasshgestional shape of the channel may vary 25 greatly.

Configurations |nclude byt arenc not Ilmltedrrtnoe rqctan L r, %quaroﬁé\?ﬁ WPIC trltaf% éSOBV shaped,
D-shaped, U-shaped, cwcu?ar semmchFar e p30| qa”he? ik ?h fuid flow path as shown in

FIG.5is stralghPftﬁ@fﬁ)\f\%ﬂ‘Pmaﬁtb@m, %\%Q&Wl(ﬁv grdirerenircbifigdratiénsakeoh that it may

include bends ofr¢Iriags ke IRIPdHe 6 SfRicRmEeaEEd: ARY fanRMet faliieaiian fWeaaniques may
be employ re "lap on-a-chip" techn les, such.as but.not limi ed to ti}Ps escribed in Patent
§451 Z ‘EEE rg %ln embo iments UI

Nos.: 6,93 B34 186; 6/730,2086.'8 199513 82, ow pa

is a capillary flow path, such that fluid flows through the flow path via capiliary
action. In certain embodiments, the fluid flow path has microscale cross-sectional
inner-dimensions such that the independent dimensions are greater than about 1
um and less than about 1000 um. These independent cross sectional
20 dimensions, i.e. width, depth or diameter depending on the particular nature of
the fiuid flow path or channel, may range from about 1 to 200 um, such as from
about 10 to 150 um, and including from about 20 to 100 um with, the total inner
cross sectional area ranging from about 100 to 40,000 um?, such as from about
200 to 25,000 um?® The inner cross sectional shape of the channel may vary
25 greatly. Configurations include, but are not limited to: rectangular, square,
rhombic, triangular or V-shaped, D-shaped, U-shaped, circular, semicircular,
ellipsoid and the like. While the fiuid flow path as shown in FIG. 5 is straight, the
flow path may, course, have a variety of different configurations, such that it may
include bends or turns, be curvilinear, etc., as desired. Any convenient fabrication
30 technigues may be employed, where "lab on-a-chip" technologies, such as but
not limited to those described in Patent Nos.: 6,939,451; 6,838,156; 6,730,206;
6,623,860; 6,613,525; 6,306,273; 6,284,113; 6,176,962; 6,103,199; 6,056,860;
6,054,034, 5,935,401; 5,858,188; 7,069,952; 7,033,474; 6,857,449; 6,841,193;
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6,306,273; 6,284,113; 6,176,962; 6,103,199; 6,056,860; 6,054,034; 5,935,401, 5,858,188; 7,069.952;
7,033,474, 6,857,449; 6,841,193;

6,660,367, 6,551,836; 6,517,234; 6,509,085; the disclosures of which are herein
incorporated by reference.
In certain embodiments, the surface of the flow path may be modified to
provide for desired fluid flow properties. For example, the surface energy of one
5 or more surfaces of the flow path may be modified to provide for enhanced fluid
flow through the capillary. For example, the surface energy one or more surfaces
of the flow path may be increased, such that the surface becomes more
hydrophilic. A variety of different surface energy modification protocols may be
employed, where the particular protocol chosen may depend on the particular
10  composition of the barrier and the desired surface energy properties. For
example, if one wishes 1o increase the surface energy of a given surface, the
surface may be subjected to plasma treatment, contacted with a surface energy
modification such as surface modifying polymer solutions described in, e.g., U.S.
Pat. Nos. 5,948,227 and 6,042,710, each of which is incorporated herein in its
15  entirety for all purposes.
In certain embodiments, the barrier may be one that disrupts upon contact
with a fluid having sufficient conductivity to activate the identifier in a
predetermined manner, either alone or in combination with dried conductive
medium precursor that may be present on the support. For example, FIG. 6
20 shows an embodiment where a barrier 38 is present that, upon contact with a
fluid meeting predetermined criteria, e.g., conductivity, pH, etc., disrupts (such as
by dissolution) to expose dried conductive medium precursor 34 to fluid and
thereby activate the battery. ‘
While FIG. 6 shows the presence of such a barrier with a dried precursor,
25 the dried precursor need not be present. For example, FIG. 7 shows an
embodiment where a dried conductive medium precursor is not present. In this
embodiment, protective layer 38 protects electrodes 32 and 33 and substrate 50.
Upon contact with a fluid meeting predetermined criteria, e.g., conductivity, pH,
etc., prdteotive layer 38 disrupts (such as by dissolution) to expose dried
30 electrodes 32 and 33 to fluid and thereby activate the battery.
A variation of the embodiment shown in FIG. 7 is provided in FIG. 8. In
FIG. 8 barrier 38' is a time controlled dissolution composition, i.e., a composition
that dissolves in a time dependent manner upon contact with a fluid, where the
dissolution time of a given material in the fluid of interest is known prior to contact
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6,660,367; 6,551,836; 6,517,234; 6,509,085 he disclosures of which are herein incorporated by
reference. In certain embodiments, the surface of the flow path may be modified to provide for
desired fluid flow properties. For example, the surface energy of one 5 or more surfaces of the flow
path may be modified to provide for enhanced fluid flow through the capillary. For example, the surface
energy one or more surfaces of the flow path may be increased, such that the surface becomes more
hydrophilic. A variety of different surface energy modification protocols may be employed, where the
particular protocol chosen may depend on the particular 10 composition of the barrier and the desired

surface energy RrARCHigs,far QXRMA (;if ?g%ﬁ‘ﬁ%ﬁﬁ&?? ipgrease i suiare engroygla-given

I
surface, the surface may be subjected to plasma treatment, contacted with a surface energy

modification sucRB8XSlMaRE MIgifIRPPIHARLE SOIBEVRCH SRS, SHCNLES . PRPINRR. 5,948,227
and 6,042,710, eaehpobitticBriningarperaies henetnda itsiddenpreintacatiqugesessitiondn certain
embodiments, t arrier may be one that disrupts upan contact with a flui vin icient
conductivity to zﬁ?&%ﬁﬁeﬁ@féﬁﬁﬁ@??ﬁ gi}% Ea%e?rr%ﬁ]{;%a g?r]%naéenq é\(#%%? z'ar%r@g egr E|)rL1Jg c%}rgt_)%%tion with
dried conduétiveliméesuiei prieupsiiahe arapoeiinesénbesetiickigssornaaes eraiqird FIS. 6 20 shows
an embodiment %ﬁb%ﬁ:ﬁ’oH?}fé'@h?&,?@ﬁ%@gmbﬂé?]%éd@DpC@ﬂéé:&h&éFﬁﬁjﬂhliﬂsmﬁgﬁﬂgmﬁéﬁé@,tﬂmined
criteria, e.g., conductivity, pH, etc., disrupts (such as issolution) to expose dried conductive
medium precursngh% ﬁﬁiﬁ@ﬁ‘(ﬂﬂgﬁgﬁ) eacéﬂy}é\f@ié)%%a Zr)?.n %%"g?e?p%?%lﬁgl\?@ ﬂl“?'emgrrSSence of
such a barrier withch dried precursorh®s ekgoeriptnsieylasiviaseed not e grageiyiciuaample, FIG. 7
shows an emboq'iga%w#b%wc@;@r&%g,%ﬁww\f@@%é}ym BERFHESO SOt RpRRNG. Mndhisembodiment,

protective Iaéer 38 protects electrodes 32 and 33 and substrate 50. UPon contact with a fluid meeting
predetermini@d cRRIACYl ACShaRRINIRE Bii-F Utk aG Ve A M 88 1 81E PR BR S s B dissolution)
to expose dried 3tzliketrodiesaB2rarydiBatitodiundg anaitrer gograpiivateabie patteranthanfguariation of the

embodiment ShoyR i |Re: 7/5BHRYSISA B |G dRedn i1 & rsiey. 3BckmadiBseoizolied dissolution

composition, i.e., a composition that dissolves in a time dependent manner upon contact with a fluid,
where the dissolIHEMEYER YRR FRASTE 17 tREUNGIR BT iR SRIGITAIBRiTIAF coMBct with the
fluid, such that theldisstlutipolfimeds predeterasnechdmgedainsmbagimentsicthigoat oigesition is a

polymer Coﬂpoﬁﬁgﬁﬁ‘r‘oﬁgﬁ?&gﬁc@lﬂ%@ﬁr&8§g%§§%ﬂ@8&%ﬁ%&? ﬁ%%%gf@&%ﬁé&?ﬁd
pharmaceutical ¢ mpaosition's. PolymeriC compositions of interest that may emP oyed include, but
are not the like; vinyl polymers, such as polyvinylpyrrolidone, polyviny! alcohol, and the
like; acrylic polymers and copolymers, such as acrylic acid polymer, methacrylic
acid copolymers, ethyl acrylate-methyl methacrylate copolymers, and the like;
and mixtures thereof) and described in U.S. Patent No. 6,190,692 (the disclosure
- 20 of which is herein incorporated by reference); and the like. ‘
It is noted that with the time-delay configuration as exemplified by the
embodiment of FIG. 8, it is not necessary for the barrier, e.g., membrane, to
cover both electrodes and the space in between. In certain embodiments, only
one electrode is covered and subsequently activated, since the battery will not
discharge unless both electrodes are activated. As such, in certain embodiments

12>
(4]

just one electrode covered by a “patch” of material that dissolves away, resulting

in activation.
The above discussion, in combination with FIGS. 1 to 8, provides details of
certain non-limiting embodiments of the controlled activation elements of the
30 subject identifiers. As described above, the controlled activation element may
inciude a single component, e.g., a barrier, a dried conductive medium, etc., or
be a composite controlled activation element of two or more components that
work together to provide controlled activation functionality to the identifier (e.g.,
where the controlled activation element includes both a barrier and a dried
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5 limited to: water-swellable compositions (whose thickness imparts controlled time dissolution), such
as compositions made up of a binder (such as vinyl polymers, such as polyvinylpyrrolidone, polyvinyl
alcohol, and the like; cellulosic polymers, such as hydroxypropylmethylcellulose,
hydroxyethylcellulose, hydroxypropylcellulose, and the like: acrylic polymers and copolymers such as
10 methacrylic acid copolymers, ethyl acrylate-methylmethacrylate copolymers, and the like; natural or
synthetic gums, such as guar gum, arabic gum, xanthan gum, and the like; proteins or carbohydrates,
such as gelatin, pectin, and the like; and mixtures thereof) and a polymeric coating particle (such as

particles made UE of cellulosic polymers, such as methylcellulose, carboxgmexhylcellulose, 15
hydroxypropylce BMF'HQMWIrﬁ%ﬁ?}‘}?cﬂlﬁ%@?%&r&?e‘fﬁ{)@éﬁhﬁ OIS ARLVARE viny
polymers, such asgeonviswipyesiidedeapolyviayl bécobobiaad theatikevacegbcausgmensatid

copolymers, such s AGRAICRARIERAY P& ’e'}la?#b?é?%@%@rﬁidnf?g%%obfn?ﬁ?cﬁﬂ‘)ﬂ'ea& BRIy

methacrylate copolymers, and the like; and mixtures thereof) and described in U.S. Patent No.
6,190,692 (the dRIERIY($E PEHSERNRNEE FRGRIHSH D FolTsbrss FFeiEAIRY): CaRdRRCARDINEd It is noted
that with the simevilelaycepsfigusadian sasiexemplifted bylthasubadiment. of Xd@pBsibissuehnecessary

for the barrier, e.gnMembrans. Rl{:gpéeﬁ&ggqig@%r%%eﬁ@%@e space in between. In certain

embodiments, only one electrode is covered and su [ activated, since the battery will not 75
discharge unless both BIESPRIBROSB @I SAHSHR!ARYSIRA! e Srar @ARRIInYehidg08i¥né%lectrode

covered by a "pateh tied metesialrtbeaiciss aheeaawny tesuliingteeatyatiatrage, Tihe sfaowe discussion,
in combination V\{ith 'r::g%‘?inll to 8 grov{des derg‘alils of certain Qgﬁ-lkwitir] embodiments 0& ¥he controlled
e

activation elements 0 ?&%”b{é& %@ﬁ{i lers, ASGeserbed & ovrg, & controfied activation element

may includeé@ sifitfd\casipdireitcedsVvieebandelanemieBcoignattibe arignas, @tdhidriveca@omposite

controlled activatigpreiementREEVR AL caBparentaihatypsntogeiney tagirdgea captrolled
activation functionalité to the identifierrhge?%. where th? OTT:O led activf?tir%)n element includes both a
i a

, C
barrier and a dri& ¢ H‘cri%&?\t/“e/ar%%ndium. ERHERT SMH ST tg,nﬁ”leeav i8uasc%?1tl?8"%\ée§§ivation
mechanisms des@ibed@bued.cAndiectonsbirddaoradhileyer e sdades as naltiacdrigopetmactivation.

For example, seupihdnRes BbEATEaR08AERASHRCLENRHRESMISEHRIGRE HBBIRNSSIGINHIRS P &

film-based activation can be combined 5with a capsule-based activation and a salt-based activation.

Examples ofsuctPeaiaRTe SR RFE b RS NS GnitdGd MaBHhvAgcut o JRBASHBS iMent, several
layers of film arenpa@sasityonctive ithendidiecesioytiainting firstitapesipoiteiisitbe deritifer dutirg processing
| storage, the 5eﬁ%“u%'%ﬁ59@§%%(&ﬁi%he” a target pH is reached, and the third layer releases a salt to
Another example is multiple patches of activating films that are deposited
on different parts of the activating surface of the identifier, e.g., the eviectrodes.
20  For example, the battery on the identifier may be micropatterned or covered by
several micropatterned -patches of film that activate in different parts of the Gi
tract, so that a signal is transmitted by an identifier once it reaches the stomach,
then transmitted again when the identifier reaches the intestine, and again when
it reaches the colon, etc. This configuration allows the same identifier to detect
25 multiple events, such as passage through different parts of the Gl tract.
Another use of combined activation is for the identifier to detect a
combined event, e.g., to detect when a patient has ingested an identifier along
with a certain type of food, drink, or other medication. This allows detection of
interactions or of patients ingesting things they are not supposed to with their
30  medication.
Another use in certain embodiments is to transmit a different signal
depending on different conditions in the Gl tract. An identifier may be built with
two separate transmitting elements that are activated via different mechanisms,
so that in addition to activation of the identifier information can be obtained about

19



10 finally activate the device and transmit a signal. Advantages of this type of approach include
additional protection and Margin against accidental or premature activation. The device can only
activate once all the activation events have occurred. Another use of a multilayered film is as an
anti-tempering mechanism, because the identifier will activate only after the specific sequence of 15
conditions have been encountered, which makes it difficult or impossible to incorrectly active the
device by dipping it into a single fluid or holding it in the mouth without swallowing. Another
example is multiple patches of activating films that are deposited on different parts of the activating

surface of the idepifier. .08 eipetodes. 20 Egk xamAle, 1 hately, gndng iderieg may be

micropatterned or covered by severaﬂ micropatterned pat es of film that acfivate in différent parts of
the Cl tract, so tHRNASRGrRNGPapiSRTittE @ BBRRKLRMAE once it reaches the stomach, then
transmitted again whend@ﬁli@e@tﬁtethéewéﬁﬁdrheﬂasteeéir@saadt@@amtvvbméwmgbdﬁdhg colon, etc.
This configuratiop allows th tlfler t d te muI ent c assage through
different parts of{th & 30 et d& eerrﬁsve%df %Oﬁ?] r|]rC?e ‘ltavatlon |s tU{he ?&Sén% i erao detect a
combined event,d9g§, ftétdéﬁtﬁtﬁdﬁhém@mam@ﬁﬂhageiﬁgestédfa@mﬂeﬂﬁfl@r boipg wihearsytain type of

food, drink, or othey madigation. d‘alaﬁ@@pwsedsmﬂqnupfd@tera@éiqnsaaﬁ@&@@t's%m’édﬂgeﬁti@g things
they are not suppc¢ osed to with their 30medicat Anoth ?r use in certain emb %?ments is to

transmit a dlfferen?gibeﬁ Pa’eﬁeﬂdqﬁg'o NS %8% %%r?d?f%?% fi ﬁt’etpém%{gfuﬁﬁ %rﬂ?t%{y be built
with two separatertvainsmittingfeleendevsehdtatrer activaite donepid forenomeohdiitsmsihso ghat in addition

to activation of thestesatmgt mdm%@%%gt%w%awmtsmg BAchRgandtapergr example,

one element is actlvateds%{ a low pH condition and the other, in a high pH condition. Identifiers of
the inventiol malFB8Y%s Qt@d%ffﬁcéaﬁ lePRolfpyLito ASERSALESh Wdtbﬁ%ll?a}ﬂ?é‘ ferSWfith the
functionality of therdémtiferedithe czamierorbpieiely notdegradivptiopediy thpodevigestioreduseexample, a

Wypical gel capsuley(e o Brafle wh%?eo?;wéeﬁ%?%%aﬂﬂgdgé%ve,%'aeaye%s\mkuao §in a manner

that is strongly dependent on physical temperature) and chemical environment of the device.
Under certain cofABRYARidPR %@l‘?dﬂ"oﬁ%a PR PREH 3 YRBYCorTy RRESBIVRMRARIRIRN R dWng an
undissolved or comgaal@d mylesiun Buerﬁ@rdute oietheisuntacesdran idestifercagpsociatad with the

capsule. V\L/Jh%h N ﬁt%%?l%‘t‘%n %%Omp :é%(e(‘éj%%%g%}/’fﬁm&’ﬂ VL feadhd dyce signal

strength. Where t ifier is configured to be ass a gel capsule Tormutation or
analogous carriefeRfciBracinmnisiess dmbiesiferitethe CoriRsIRErRcIv RiSR! feRfeift i£8Re which is

designed to ensutgfibatabeadbigned to present remaining residue from interfering with function
of the device includes a soluble film deposited on the device surface such that

the partially dissolved gel residue adheres to this film. Upon ingestion, the film

20 then dissolves away in a timed or chemically-sensitive manner, leaving the

device surface free of gel. In another approach, an absorbent substance (e.g.

pewder or granular form) is added to the gel capsule such that the partially

dissolved gel residue adheres to the powder or granuies. The powder then falls

away from the device. Examples may include any edible powder or granules,

o
|91

such as starch, sugar, salt, or proteins. In another configuration, a substance
added to the gel capsule that swells significantly upon wetting, resulting in the
bursting of the gel capsules and release of the device. Examples include swelling
polymer matrices such as pharmaceutical excipients that are disintegrating
agents (the so-called superdisintengrants) and dissolution aids. Examples are
30 Ac-Di-Sol (made by FMC) and carboxymethyl cellulose and related compounds.
In yet another embodiments, a substance is added to the gel capsule that
generates heat upon dissolution. Gel capsule dissolution is very sensitive to heat.
Certain salts undergo exothermic dissolution reaction in water. Such salts can be
added to the capsule or deposited on the surface of the device sc that upon
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15 intended activation time or chemical physical environment is reached, the device is not hindered by
residue from a carrier such as a gel capsule. One configuration designed to present remaining residue
from interfering with function of the device includes a soluble film deposited on the device surface such
that the partially dissolved gel residue adheres to this film. Upon ingestion, the film 20 then dissolves
away in a timed or chemically-sensitive manner, leaving the device surface free of gel. In another
approach, an absorbent substance (e.g. powder or granular form) is added to the gel capsule such
that the partially dissolved gel residue adheres to the powder or granules. The powder then falls away
from the device. Examples may include any edible powder or granules, 25 such as starch, sugar, salt,
or proteins. In anéBi&I%eSHfiliRatiBRALEIS ISERIAI dBdal Sl dapsstatyiat Bwaligwidghificantly
upon wetting, reselgn®in thebuctingpidhe vel capsuternaingd relvasef theadayeeoExrgwles include

Ili | trice h h tical ipients that isint ti th
So-called SupercraRteN ey oney S LB o A E LRI AL 8 KEDES (VAL BPEMC) and

so-called superdsmtengrantsﬁ’ an n

carboxymethyl c@Rul8sEriael Abtered2Conh polvieRsiampeariah otrer et edlivienes véiBubseanee is added to

the gel capsyle thal pepergtes iReatib@oRsdissalutiencseliapsplerdisselytiondeyert senstive to heat.
Certain salts undenré;oC ex&therr?ic di solu(t:,grl%reaction in water, Such salzs can be added to the capsule
0

or deposited on the sUHACE Bf tha devigaSo that UNBR" wRHRG, RUMRRINIIEat KGR to raise the
local temperaturéabylesi 3. (Brgseot ingidzooCthsushiras identitePT26nbhatineetting §rdjcEsamples of

these salts are: 89GAoRAGR, MBS Zolbic appibet SIOGMEN: (g oS SIS 22, a stip or
sheet 120 of polymeric materlf%léé&‘%\é ethﬁ/l cellulose) with a spring- 5 like property is included inside

the gel capsule 52 ¢R8P PP NSRRI IRSR & BYRS epris 1Y SRR uble
polymer (e.t, hytRdzypresaseihd oselct2ReRriesent insickostithe strip is identifier 126. Upon wetting

(indicated by artow), Ui GiFhAAIUBIE PRI Elohidh LRl G- A8Ya 2RO YR SR, 1 20.0r sheet 10

unfold with enoi%;l mechanical force to burst open the gel capsule 10122 an sé the device 126
clear of the cap<Tf&c oed 2Ry IR HITLAVIRNGH SRENDERE AT PRIURH AR SP9R¥ICE.§", Bs described
above, the film asdeiper dandag ¢ngnly oneysudiage afithardevecosaiaostion thererl/(€goeiit may cover

only an active suiface 8l UEAGHCBALEIRHORE SRR PERRILNIRARLOM! ek gave all surfaces

of the device. 15 suc levice Is encased or encapsulate . m or layer. In"Cértain
embodimenits, ti¥GARBEIUERIES SePlieasad fe ansrpeiRipralh ddpnikf cop g thiat epsEdives in
response to chesntaldmysisatreniiconmeericend/ e ERapdiiesesstiastpellgtdsipiaaed jaside a gel cap

or compressed ipto a,tablet, where it also protects. the identifier from damage caused by the large
compression for@e&s ?E%’%%St&n{%%%%%&efﬁem'%ﬁ%h%gﬁ?(l-:‘r% {ave %%nggg(é%rriﬁg’g 'ir?f {hee above
discussion in terfPaubanh &l RinEtiAGRE) NP iBrodiditlgcesrerotrtriessediondor tablalenwtiBee. iin addition or

alternatively to thisduneiers mdilashefsehoArndedesantdhaisronfigsrshindyaysnbmechanical
damage to:}IBe iden‘tjif{'erng g (?abrp%ge to IC or battery layers) 25 during processing, handling, bottling,
’ uge ci g 1ablet . : . . e
or storage. For example, the device'includes in certain embodiments a film that prevents activation or
degradation of the deid® perfisrinAace erdifstasesidedinythecimysinissusporidrgiemiserf theibattery may
get wet) or storaggciRgaiiyiarmeisinalepRsiRY fRm Mg Rt shssRhiRer. axaaRifoa film that is
soluble only in IoYv H solution is . , , . ,
alternatively to this function, a film barrier may be present that is configured to
prevent mechanical damage to the identifier (e.g., damage to IC or battery layers)
25 during processing, handling, bottliing, or storage. For example, the device
includes in certain embodiments a film that prevents activation or degradation of
the device performance or lifetime during processing steps (e.g., when the
battery may get wet) or siorage (e.g., via moisture absorption from the
atmosphere). For example, a film that is soluble only in low pH solution is
30  employed in certain instances to protect the device during processing in high pH
aqgueous environments. In certain embodiments, a film is present that prevents
device-to-device contact (e.g., when multiple devices are placed in the same gel

capsule or in a bottle).
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30 employed in certain instances to protect the device during processing in high pH aqueous
environments. In certain embodiments, a film is present that prevents device-to-device contact (e.g.,
when multiple devices are placed in the same gel capsule or in a bottle). Another type of
controlled activation identifier is one that is configured so that it is activated only upon elimination of
the identifier from the body. For example, the identifier may be covered (partially or wholly) in a barrier
layer that is impervious and remains intact while the identifier passes through the Cl tract. 5 Upon
elimination of the identifier from the Gl tract, the barrier may dissolve when it comes in contact with
water present in a waste elimination device, e.g., toilet. For example. the barrier may be sensitive to
chemicals present in tHe"\WARSTERR R f&'fértﬁ){%@ﬁt'ﬁ?é'%‘aﬁ%’r“ﬂeaErﬂﬁ%@‘,afﬁé GRYE RV Res the
identifier to emit thgighas, adieesethesignelomafite picke df ujpdydargdiredrom gthassaiatecr with the 10
toilet. To preven [ - 0 ivati I I} IS disrupt 3/ V. Cl tract
may be included%%@ﬁ%_gﬁzgigﬁ%ﬁl%ﬁ?y gc%%%%g%t ?ﬁgﬁ%'g zbngr%%hg?sﬁra ézretd ?y the Cl tract
and the first barri@rTPERIFEIbyeRaitsiletarhet er e identifrr sansssrbrpusiche #LERG-any
convenient pyocegsongelibGrigeimol agy idernt@Examgie iy aRiar 0 ees sigdestHyaiagyie gvhas employed
in MEMS fabricafjop,mayoe, smalqyec, aumied it depasiion ieepslogies. such ap precipitation,
for providing the dried conductive medium precursor. e subjec contro\?ed Activation batteries
may be fabricatefne3amptthdioPHRI ERY RaySnRiliverarMempYdipiesrs! fabwcwars pidtscols which

may be 20 categefigedagrplenakroce sRnDRICIGR WAL espieyethamdaRiepedigreater detail
below. After theat?a&&ﬁge'? actlvat?d further. T%Ctlvatl n configurations can be e(gﬁ%yﬁd to activate

the signal generg{%n Compong%t?%al’ &%bpﬁe?'? %ds}iJ n ﬁesr? ribﬂ'%oﬁ%“é’ﬁ@ﬁ? &%ctivated
through theldctivigtiein dptHsyam deaPesmetalsexiehdsemicoitduaaivaudSPlemerit, thathias a CMOS
switch. Activatiogisfiiecosiaref thaMORHITEHIERAES BASSthanNRNe:05MNUE BREARSIRIS, Which

include but are not limited fo: gate current, gate charge, and gate capacitance. The gate current, for
activation purpoé%g,sc,ea?ﬁ % e?ﬂﬁ%&i'&ndﬁ Tﬁgeé%dwgtiéw%?ts Pollediy BBUHiRidisoYRISSUes. Such
conductivity can $urtteetobet avéterction of 30 one or more parameters, which include but are not limited

to: solution concentrat_'rgq\!3 Sﬁlém%reHr?{é’\}u%eiOfHBrF&QYES”hE’%O'HNP%&R@HiBﬂFCp‘FB@éEQﬁu f solution,

temperature, and carrier mobility. Carrier mobility can also be a function of temperature. Similarly, the
gate chargé tan'BEAFRA%LIN FERPEr MR HAFAATERNE, (RHER!ARIuGSbLERRMRIPYRS Y to: solution

composition, crySt&MS fabrication, may be employed, coupled with deposition technologies, such
as precipitation, for providing the dried conductive medium precursor.
The subject controlled activation batteries may be fabricated in a number
of different ways. In certain embodiments, fabrication protocols which may be
20 categorized as "planar" processing protocols are employed, as developed in
greater detail below. /
- After the battery is activated, further activation configurations can be
employed to activate the signal generation component. For example, the signal
generation component can be activated through the activation of the gate of a

2
wn

metal oxide semiconductor (MQOS) circuit, such as a CMOS switch. Activation of
the gate of the MOS circuit can be based on one or more parameters, which
include but are not limited to: gate current, gate charge, and gate capacitance.
The gate current, for activation purposes, can be a function of the conductivity of
surrounding body fluids or tissues. Such conductivity can further be a function of
30 one or more parameters, which include but are not limited to: solution
concentration, solution pH value, ionic content of solution, enzymatic content of
solution, temperature, and carrier mobility. Carrier mobility can also be a function
of temperature. Similarly, the gate charge can be a function of one or more
parameters, which include but are not limited to: solution composition, crystal
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potential, electrical potential, gravitational potential, gate capacitance, and carrier concentration. The
carrier concentration can also be a function of temperature. The gate capacitance can be a function of
the capacitive geometry of the gate, which can further be a function of pressure, a resonant input, or
the 5 characteristics of a dielectric material coupled to the gate. The characteristics of the dielectric
material can vary with one or more parameters, which include but are not limited to: chemical contents
of a digestive tract, chemical character of a physiological location, and amount of dissolution of the
dielectric material in body fluids. 10 Signal Generation Component The signal generation
component of the iqentif‘er IeI ment is aLst{ugture that, upon activation by the controlled activation
component, emitS & ULtEcEBTE SRyRSICR"G", FABIATS PR R 4IRS CAEAsAC S 8B cribed in
greater detail 15098kent atmEnsighal crerieranonentmaionesm afscebaia fmitiodivfertspeaate any
convenient deviceribajd capaBIBRIPESH g @risireiatie Sapaband gtanedylaig tansduced

broadcast power, upon activation by the activation component. Detectable signals of interest include,
but are not limited ¥ e dFRLHERigRSIs? alBlrRB sRInAESSHEeALrelREdE iR, the Hfhals emitted
20 by the sighal geaercttwistitayobe diefeetic onatpigiliecigiealso WieyateepTesamaticestignes of signals of
interest include, By G@M@%g@igpbgg%%p%ﬁtg;%g{gﬁrﬁ%r%%%g@glWgsmgg%aetlgutggnals;

frequency modulation signals; etc. _In certain embodiments, the signal generation element includes
circuitry, as devefbpé’ TG Rict AR BISRIG ORI Prafligastive ﬁéﬁbéi@%‘ﬂ?é <hgrraterié 25 type of
circuitry chosen miays ideptral |@taléastandaroon tielidsying ponei:tbr 4180 piied yntegower source
of the identifier. R C]@.(ample, where the driving power is 1.2 volts or above, standard CMOS circuitry
may be employed. In other embodiments where the driving power ranges from about 0.7 to about 1.2
V, subthresh®ld circuit designs may be employed. For driving powers of about 0.7 V or 30less,
zero-threshold tr@gngial @ slesigng Deyikaemployed. In certain embodiments, the signal generation
component includes a ygltage-controlled oscillator %\{P Q) that can.generate a digital clock signal in
response to activation \k@%h%ggc i\?gt?gﬁaé%?nﬁ%nﬂgﬁ?. %8?\}%0'%%'12'%% (?‘j)%r{‘r%rl’lte@ t%/sérﬁ?élﬁrﬁ circuit,
which is assignethai deRireasiigwbicheaedoriied] névedo opitrencontentitohadpedtaiyaligital
control circuit Ca@i@@a@@.BQQH%QN%&Q@&Q%%&iBQ%Fh@.?Q@ﬁ%&%%’BE}Qaﬁééfté’r’}?e%@”ator-

Using amplitude modulation or phase shift keying to encode the address, an identifying signal is
transgmitte% f%’ be%w. alIhe s?grPa! generation component of certain embodiments Cal’]:y beg an%/ '

convenient device that is capable of producing a detectable signal and/or
modulating' transduced broadcast power, upon activation by the activation
component. Detectable signals of interest include, but are not limited to:
conductive signals, acoustic signals, etc. As reviewed above, the‘signals emitted

20 by the signal generator may be generic or unique signals, where representative
types of signals of interest include, but are not iimited to: frequency shift coded
signals; amplitude modulation signals; frequency modulation signals; etc.

in certain embodiments, the signal generation element includes circuitry,
as developed in more detail below, which produces or generates the signal. The

25 type of circuitry chosen may depend, at least in part, on the driving powér that is
suppiied by the power source of the identifier. For example, where the driving
power is 1.2 volts or above, standard CMOS circuitry may be employed. In other
embodiments where the driving power ranges from about 0.7 to about 1.2 V, sub-
threshold circuit designs may be employed. For driving powers of about 0.7 V or

30 less, zero-threshold transistor designs may be employed.

In certain embodiments, the signal generation component includes a
voltage-controlled oscillator (VCO) that can generate a digital clock signal in
response to activation by the activation componeht. The VCO can be controlied
by a digital circuit, which is assigned an address and which can control the VCO
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The signal generation component may include a distinct transmitter 5 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 emitted. In
certain embodiments, the transmitter component is made up of one or 10 more electrodes. In certain
embodiments, the transmitter component is made up of one or more wires, e.g., in the form of
antenna(e). In certain embodiments, the transmitter component is made up of one or more coils. As

such, the signal ansIilr ey nelue & VAl SLAITCIENANSHIUSES 8y SeRIToURS antennas

(e.g., in the form of wires) coils, e In certal diments, the signa IS transmitted either by one

or two electroded'8f Byl RS SraReivASs WW@@W@'&%@MH@P%WMW@, AoskyeaBRsctrode
transmitter forms apMaRONMEIREISANRIDPRIBRRESThE: ILRNSMIHG LAY Ieauigsieee diode drop of

power. In some embodiments the transgntter unit Uses an electrlc(%lpoledort %51 %nc mogopole antenna

to transmit signals. 20 3% W%et?]eera SIS T F‘n)(erlm?g {51 of an electronic circtit that can be

employed infan i@éﬁﬂﬁ@?radt@tcﬁﬁg/ﬁs tt@etrﬂr@@’érhtthﬁ/@@ﬂarﬁt@ﬂ&I@@aéﬂf)sﬁjéem@tﬁ\éeﬁmv%attery
electrodes, metald; anehmjeial Ri3d-an 32brhACRLECReMNED 1B GOREAGH Wikheh elegirolyte

(produced upon contact with target site fluid, either alone or jn combl§ nation with d a' conductlve

medium precursg?! 75 apse rté?)‘é %%%UB?”%%WQ%%R&%P{H:;\W&% 3 8&008?&8 §8ﬁ ator 61, in
this case shown @ gsciiematicy THeperetiaiglo8 2nertywie ob sidioal theltgesnenadandtbistie bscillator 61.

Mietal 2 33 provides g gl M2 L QSELHGE LoAsons-eilatey F feies operaive,

it generates a clock signal 62 and an inverted clock signal 63, which are opposites of each other.

These two fock MEsifrRieds: n‘ﬁc??ﬁ@‘@o‘ﬂﬂ?@?@?ﬁfﬁléﬁ% FﬁB@Wn?QTW@?ﬁ%EéP%‘F%IB@k cycles and
stores the countehan@mombercobiregisiersiinthéexahpiteshawh hrecertaim @hiianimetes ishemployed.

Thus, the outpUL A GOET. G050 Wil alue,o!AO0PORRD."ehanaesdn:1pOAROAL at the it

clock cycle, and continues up to "11111111." The 8-bit output of counter 64 Is coupled to the input of
an address mult/BRSEEEN HP6SR Usice rYBEINSHt CHiERe®S EBMBINESEN SdtireRSGHRIB eter, which
can be hard- er%t@hﬂ’& cieviinang igeneaiees) comirehyatiage:incanbadithenasailatag . Mux 65

uses the oyfput of CONISHEH RNSPEIHISE BPRATYUESRR 271 BISEPAMY W I8 thjsher fed to the

signal-
electrode transmitter is a dipole; a one electrode transmitter forms a monopole. In

certain embodiments, the transmitter only requires one diode drop of power. In
some embodiments, the transmitter unit uses an electric dipole or electric
monopole antenna to transmit signals.

20 | FIG. 9 shows the detail of one implementation of an electronic circuit that
can be employed in an identifier according to the present invention. On the left
side are the two battery electrodes, metal 1 and metal 2 (32 and 33). These
metals, when in contract with an electrolyte (produced upon contact with target
site fluid, either alone or in combination with dried conductive medium precursor,

25  as reviewed above), form a battery that provides power to an oscillator 61, in this
case shown as a schematic. The metal 1 32 provides a low voltage, (ground) to
the oscillator 61. Metal 2 33 provides a high voltage (Vhign) to the oscillator 61.
As the oscillator 61 becomes operative, it generaies a clock signal 62 and an
inverted clock signal 63, which are opposites of each other. These two clock

30  signals go into the counter 64 which simply counts the number of clock cycles
and stores the count in a number of registers. In the example shown here, an 8
bit counter is employed. Thus, the output of counter 64 begins with a value of
“00000000,” changes to “00000001” at the first clock cycle, and continues up to
"11111111.” The 8-bit output of counter 64 is coupled to the input of an address
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5 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 counter 64. Such a low duty cycle conserves power and also
allows other devices to transmit without jamming their signals. The address of a given chip can be 8
bits, 16 bits 10 or 32 bits. Typically, more than 8 bits will be used in a product because there are so
many different types of pharmaceuticals. Each pharmaceutical will have its own specific address.
The present invention also allows the possibility that, where appropriate, each pharmaceutical batch
can be provided with a batch specific address. This 15 allows identification of where the pill was

made, when the Bl HRAR*HadB8UShE witar BRcRMRREESRdeN BinEUHRES, SACRFANBRAI have a
unique identifier. ififeismwtanldvidechadieulssyhareivlashen thaigs-ene, raate jkedydede sehaesiuently
stolen or used ligiiy. anl 5 noud R facked ofjuhee uestions ot confaminatiogmay arse.
According to one embodiment, mux 6§ produces a control voltage, which encodes the address serially
and is used to vaSPIREUSALHIR AEEGERCY 6f BElIRibE6aaByvEXaMISIALTNRE HathdocHirraibnsltage is low,

that is, whenihe serfighiggidressviipisiaia. Ovaid b eaahastzoeigRabioaenesied byitheescitator. When
h tis, when the address bit is a 1 megahertz signal is 25 generated
K] F:Y?Smlé ion gawuxgs urn f ng

the control voltaqﬁeissihi n one empodime on si n? a r
the oscillator. Alternat%ly, IScanbel megaeher?z an mega ertsz, ors p% SR Oeylng

approach where & ddgicixisaiiitet e oeulaing the phetseoie pempriedoynpus®istb control the
frequency of the ggslateinad.an Aeialisraative samadinensotilg amplified sigaab ofpasifation. The

outputs of mux 65.are coupled tg electrode drjye 66 which can drive 30 the electrodes to impose a
differential potenffAI't" W LB 8 GPI9BaS: oHSIREHE TP PIRAGEIR STORP PiRel &S magnetic
signal, or driVe axsiAgleiteleciaidalyo pashtoamalbihavigéeosedriomn thedsolutenause tmethisnmanner, the

device broadcasts thsPaiRIEs: AP AbhamuBishCanstlts e AResR SIQURCHE/E R 65 That

address would be broadcast repeatedly, and would continue broadcasting until metal 1 or metal 2 (32
and 33) is consuf{EHRRATRSSSGEE in the solution, when the battery no longer operates. Other
configurations for the sifreapgsneratientomaeoaiibare tbé qusesispp ssi)eviidtbesmoofgarations of

int tinclude, 7 ] : . i0q PCT S 21 no.
D oo o b e AR SRR ER B BHRASE AP NG e APRIRALEE. Sile! n°
- 15 allows identification of where the pill was made, when the pill was made, and in

what batch it was made. In some cases, each pill will have a unique identifier.
This would be particularly useful when drugs are more likely to be sub’sequent!yv
stolen or used illicitly, and thus should be tracked, or where questions of
contamination may arise.
20 According to one embodiment, mux 65 produces a control voltage, which
encodes the address serially and is used to vary the output frequency of oscillator
61. By example, when the control voltage is low, that is, when the serial address
bit is at a 0, a 1 megaheriz signal is generated by the oscillator. When the control
voliage is high, that is, when the address bit is a 1, a 2 megaheriz signal is
25  generated the oscillator. Alternately, this can be 10 megahertz and 20 megahertz,
or a phase shift keying approach where the device is limited to modulating the
phase. The purpose of mux 65 is to control the frequency of the oscillator or an
AC aliernative embodiment of the amplified signal of osciltation.
The outputs of mux 65 are coupled to electrode drive 66 which can drive
30  the electrodes to impose a differential potential to the solution, drive an oscillating
current through a coil to generate a magnetic signal, or drive a single electrode to
push or pull charge to or from the solution.
In this manner, the device broadcasts the sequence of 0's and 1's which
constitute the address stored in mux 65. That address would be broadcast
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disclosure of which is herein incorporated by reference. Additional Components Depending on
the particular embodiment, the identifier may include a 10number of different additional components.
Some components of interest include, but are not limited, those reviewed below. Deactivation
Component Where desired, the identifier may also include a deactivation mechanism 15 that disables
the identifier if the identifier is not employed as intended, e.g., the composition with which it is
associated is not ingested. In certain embodiments, the identifier includes a deactivation mechanism
that deactivates the identifier so that it if someone tries to turn it on in a way other than ingesting it, the
identifier is deactj nd_na signal can be transmitted. Deactivatign mechany of . 2Q interest may
include one or mége%?etﬁé’%I%W%%gc%oﬁ%%uﬁe%ﬁgélﬁ(ﬁé} N r(1){12}(51' Tg#gsé'néiﬁgazrﬁﬁngiﬁa d(%e(‘)é)troys a
component of thesi@ergifibedeand, diseph@y rufsrsekiposurd en lighbaitdghtesamsiavensaties, material,
e.g., that is disrupted opgistiaraguiaxReed iRligihanidrntiies Behhrlbaes eomRrYIRsEs which are
sensitive to and inactjvateﬁ) in resp(f)nse to exposure to ox%%%n, aft, moisturﬁ, etcc.j 25_Irég(§%i,vation of the
identifier may inc?ﬁaa'%%e ﬁhﬁ racﬂgﬁ%lfrgﬁ%?ﬁn ﬂ?é?:%t, [ ?né) 'E)taﬁreer)}‘\%l %tg ele Br
Enhancers Wheréetosiestivatopiszojpowet Soappdatiatnssenae donRp ok 880880 163870, the

disclosure of which is herein incorporated by reference.

Additional Components

Depending on the particular embodiment, the identifier may include a
10 number of different additional components. Some components of interest include,
but are not limited, those reviewed below.

Deactivation Component

Where desired, the identifier may also include a deactivation mechanism
15  that disables the identifier if the identifier is not employed as intended, e.g., the
composition with which it is associated is not ingested. In certain embodiments,
the identifier includes a deactivation mechanism that deactivates the identifier so
that it if someone tries to turn it on in a way other than ingesting it, the identifier is
deactivated and no signal can be transmitted. Deactivation mechanisms of
20 interest may include one or more of the following components: inclusion of a light-
sensitive film that destroys a component of the identifier, e.g., memory, upon
exposure to light, a light sensitive battery material, e.g., that is disrupted or
destroyed if exposed to light, an identifier that includes components which are
~sensitive to and inactivated in response to exposure to oxygen, air, moisture, eic.
25 Inactivation of the identifier may include opening a trace, shorting a trace,

reducing battery voltage, etc.

Power Enhancers
Where the activator is a power source that is turned on upon contact with
30 a target physiological site, in certain embodiments, circuits for enhancing or
boosting voltage output of the power source, e.g., battery, are provided, e.g.,
charge pumping circuits, charge doublers, etc. Such voltage enhancing elements
may enhance the voltage output by at about 2-fold or more, such as by about 5-
fold or more.
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30 a target physiological site, in certain embodiments, circuits for enhancing or boosting voltage output
of the power source, e.g., battery, are provided, e.g., charge pumping circuits, charge doublers, etc.
Such voltage enhancing elements may enhance the voltage output by at about 2-fold or more, such as
by about 5- fold or more. Power Storage In certain embodiments, the activation component
includes a power storage 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 10compositions, e.g.,
pills, that are adriroviete®estagssubstantially the same time are produced at different times and are

therefore distinguish . I ' ' ST itj
characterized by havi or 1o of MR T Tlovint et T el UbadeniS the

compositions incHRIBAFIGEIRIiT UISETRISpRofuty BRI GeRlierinfBRY RROAPRIPRnMEnication in
which the body iteedrés sipwleyieeyasproerBatictivermediatterin isustbembadimesiter theorggapositions
include circuitry when freed from the composition upon disruptian of the composition (e.g., as
described above%n§1$g99g éali%ﬂitllny czl}_ocr:ﬁ’l ggllr@é &@gc c?gﬁpaﬁr%Y{ﬁet%ea&%taﬁﬁ %%"éé% no ge'r%ain
encapsulated or @@ din Semeatrinaencialivie ORISR dhtSetinsigNaPEMeRta. niBgnetic signal

or high frequency vk sHafRhdeneartan RIBO adime s dheepy SIBMS ﬂf&j@l@&a%,thﬁ@.i,néb!é?sléll receiver
frna ocation,

which is stably associated with the body, e.g., implanted or topically applied to.an e

Such that the 02 G BENE ARSI A SR AHEUCE AN S - APHS (R AL hot atably
associated With tieeniposlyidsereyglopils tthebHertdeatiaisiaredredipuontalifitidhessahe dompsitions do not
include an imagingsysiaa: Gl FRIEER SRPHSINERBIZAIARIIARMNY element, or components

thereof, e.g., CCD element, illumination element, etc. In certain embodiments, the compositions do 30
not include a sensing element, e.g., for sensing a physiological parameter, beyond the activator which
detects contact witHitbedidfgetedphysiological site. In certain embodiments, the compositions do not

include a propulsion elgrenkFRIEIMEMLRrBERIS: B LoMPBRKABE ARAS) IREIHIEhgamPling
element, such as a fluid retrieval element. In certain embodiments, the compositions do not
15 or more of the following features. In cerain embocfiments, the compositions :
inciude an identifier which employs a conductive near-field mode of
communication in which the body itself is employed as a conductive medium. In
such embodiments, the compositions include circuitry that, when freed from the
composition upon disruption of the composition (e.g., as described above) the
20  circuitry comes into direct contact with the body and does not remain
encapsulated or protected in some manner. in these embodiments, the signal is
not a magnetic signal or high frequency (RF) signal. In certain embodiments, the

systems are ones that include a receiver which is stably associated with the

25  systems are distinguished from those in which an external device that is not
stably associated with the body is employed to coliect data. in ceriain
embodiments, the compositions do not inciude an imaging system, e.g., camera
or other visualization or imaging element, or components thereof, e.g., CCD
element, illumination element, etc. In certain embodiments, the compositions do

30 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 compositions do not include a propulsion element. in
certain embodiments, the compositions do not include a sampling element, such
as a fluid retrieval element. In certain embodiments, the compositions do not
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include an actuatable active agent delivery element, such as an element that retains an active agent
with the composition until a signal is received that causes the delivery element to release the active
agent. 5 Active Agent Component Certain embodiments of the subject compositions include an
active agent component. "Active agent" includes any compound or mixture of compounds which
produces a physiological result, e.g., a beneficial or useful result, upon contact with a living organism,
e.g., a mammal, such as a human. Active agents 10 are distinguishable from such components as
vehicles, carriers, diluents, lubricants, binders and other formulating aids, and encapsulating or
otherwise protective components. The active agent may be any molecule, as well as binding portion or

fragment thereof"Hidt §s ¥h BB tBaHS IR Al HISINGI¥aP|SFoRBE SR RSirRY <RIBRRR! In@krtain
embodiments, thetactivenagmiveragynbevizhthe sobgiasiderused insbealisgposisdreatrogideor prevention

of a disease or aﬁré‘diﬁ%‘??@?d?ﬁ@r(ﬁ Eg%%q%; Ig. 4&198%8. Fmbodiments, the active agent may be a

chemical substance, such’as a narcoti ucinogen; which affects the central nervous system and
causes changes in behavior. Active agents of interest include those listed in PCT application serial no.
PCT/US2006/ 01453i70,4ben2Coghigelastire of which list is herein incorporated by reference. Broad

categories o active agggjs o ieiest nslude, bt e potimited ;. sardigvasculay agens; pain-relie
agents, e.g., analgesics, anesthetics, anti-inflammatory agents, etc.; nerve-acting agents,
chemotherapeutRe{eRgneahti-nebfasaeNiagaeitsiastiamhecastiendgent ok e conspositendsare typically

present in a phawhreepiiealbe2% sageBlabiVaRGE erCaliBbrRithiaf®dassipessprlawoln certain
resent in an amount of from about 0.1% to about 90% by weight,

embodiments, the atcti e agent is '0

e.g., from about 19 %'a %?J?%%Sb%r%&aﬁ‘t SfQHgéEﬁWé"@grﬁB&ﬁa.%%c%‘ﬁm'@aﬂ?eﬁ&eptable
Carrier 30Whereatkesiigiinahistinepdgitionsioh treoinpentivs raayvablade, agehaernacéivgeddly acceptable
vehicle (i.e., carmignic&RENHIPBSEHAES AREF SEARIGATS SHED BREURSINOBRLIS AIRe REiase,

dextrose, sucrose, mic,roc?/stalline cellulose, kaolin. mannitol, dicalcium phosphate, sodium chloride,

p
and alginic acid BI¥ ST ief@QPBIERM e g Aoy ARy ¥ 5R ARV IRAGRHIBNES oV fle #vention
include croscarnegitiise, poitoocoystaiimenethdosd, doan istaeciabsodiumctaieing lycbisiteiaad alginic

acid. A TAUbROmRORonRRYSeRIBRIYE BausPenian ALARIIRN 4R LRANA DO
pharmaceutically acceptable salt'in a suitable liquid carrier(s), for
15 ‘substance used in the diagnosis, treatment, or prevention of a disease or as a
component of a medication. In certain embodiments, the active agent may be a
chemical substance, such as a narcotic or hallucinogen, which affects the central
nervous system and causes changes in behavior. Active agents of interest
include those listed in PCT application serial no. PCT/US2006/ 016370; the
20 disclosure of which list is 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. The
active agent of the compositions are typically present in a pharmaceutically
25  acceptable vehicle or carrier, e.g., as described below. In certain embodiments,
the active agent is present in an amount of from about 0.1% to about 90% by
weight, e.g., from about 1% to about 30% by weight of the active compound.

Pharmaceutically Acceptable Carrier

30 Where desired, the compositions of the invention may include a
pharmaceutically acceptable vehicle (i.e., carrier). Common carriers and
excipients, such as corn starch or gelatin, lactose, dextrose, sucrose,
microcrystalline cellulose, kaolin, mannitol, dicalcium phosphate, sodium chloride,
and alginic acid are of interest. Disintegrators commonly used in the formulations
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5 example, ethanol, glycerine, sorbitol, non-aqueous solvent such as polyethylene glycol, oils or water,
with a suspending agent, preservative, surfactant, wetting agent, flavoring or coloring agent.
Alternatively, a liquid formulation can be prepared from a reconstitutable powder. For example, a
powder containing active compound. suspending agent. sucrose and a sweetener can be reconstituted
10 with water to form a suspension; and a syrup can be prepared from a powder containing active
ingredient, sucrose and a sweetener. A composition in the form of a tablet or pill can be prepared
using any suitable pharmaceutical carrier(s) routinely used for preparing solid compositions. Examples
of such carriers include mz%l%nesi,um stearate, starch, lactose, sucrose, 15 microcrystalline cellulose

and binders, for &taffpl8YFUIUiRARIG SHASFHY MEasEbTEC G VaIRN e Gibinnsd GatR atawidr film
coating, or color swlutediastpaistcofdizenndraiginis) abaddition, active compound can be formulated in a

controlled release dosa}ge“&%m m&ﬁlg}]c r@'%@s tyogrz%gggg%%ﬂygrogagﬁ&% nbziltr{'%é"Controlled

release”, "sustained release”, and similar terms are use enote a mode of active agent delivery

that occurs whenCHHBPRERGCAGEAITAFEIELSHY AsEPIRRYERTER A SHIBRIa IAHI A SestRiiBabier and

controllable rate examplpesinghof, theelat)enibas, dispersesbinmsiniclycias papligatignor injection.
Controlled or sustajned releas y extend for hours, d or manths, and may vary as. a function of
numerous factorsséﬁ) or tﬁgpﬂa@rer{m%%e\'g@qa %6‘%?;%%}{]{%&86%‘ 25’0{%96}/8&% Ve %nr? i{hgeﬁ'r%&e of release
will depend on thddffpe PAPINBXeIpRYRTEec SN arigieadvtirerfritoid oforuekeipieanirbthe

composition. AngiheaeeiesninarkehiheraiR ebirleasaicihmpreohbydeplysispliHieinkages
between and within the ugits of the, onorth?ester. The rate of %drog%sis in turn may be controlled by

the composition &7 e potyortRoeatalandtie PHIHTSE: B 30 By E)SAR bERISTRTHEHEY orthoester.
Other factord) det&ihinRigr tHe feite afsusipaRsr AaNEtivw wyean feenpierapeeSerm phaowaeeutical

composition inclugaBRbgIE-HzanardIBnOLRFESHIN (GiEaespternal or external to the matrix) and
physical and chemical go erties, of the active aggnt in the matrix. As such, an active

pharmaceutical agent &af B BRASH (ithfn "SI BbReBIRE]-PLIBYsER0H R IAFEPESS 4XPBRetentive
formulation, entesidtéorenehatioass diiva dasiedseriotmelatioads fagiospadogsolaticor pbbitistbe identifier

becomes active aldif,Rarne e apLias RAie dngleslen! isdslsrserl, Siiags  MRFgdDan one

identifier can be incorporated into a controlled release structure, e.g. two identifiers, one of which
activates at'the STAFTOST YR LB tFSHIIRSE a8k RiRteifie SEcBIRMAhPANYIRY afigsmndne A
composition in thetietraof ascaps pletaeribeitpre patedfirsingatngine evicapstilaiéonaprosedires, for

example, by incqrpogatian,of aRtivg GRHPOHRL %%ao%ﬁgcélaﬂﬁ% iBF%@A}s&diHe%laQ Qgrﬁﬁ yle.

Alternatively, a semi-solid matrix of active compound an molecular weight po ylene glycol
can be prepared 3RESRIESSAAD 1ATALRE BERRIRT CAPRURNDR ASBRRIE 6F AYEIRPBBRIHBGHEIN polyethylene
glycol or a suspension'iboaditiledoibitasexampleitisuitpasaffimes sastianaiescaconstitcan be
prepared a%i ﬁ”ﬁgni&té)&‘ ﬁ%&@%@g@t&%pgb%%t delivery that occurs when the active agent is
released from the delivery vehicle at an ascertainable and controllable rate over a
period of time, rather than dispersed immediately upon application or injection.
Controlled or sustained release may extend for hours, days or months, and may
vary as a function of numerous factors. For the pharmaceutical composition of
25  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
30  hydrolysable bonds in the polyorthoester. Other factors determining the rate of
release of an active agent from the present pharmaceutical composition include
particle size, acidity of the medium (either internal or external to the matrix) and
physical and chemical properties of the active agent in the matrix.
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15Tablet binders that can be included are acacia, methylcellulose, sodium, carboxymethylcellulose,
poly-vinylpyrrolidone (Povidone), hydroxypropyl methyl-cellulose, sucrose, starch and ethylcellulose.
Lubricants that can be used include magnesium stearate or other metallic stearates, stearic acid,
silicone fluid, talc, waxes, oils and colloidal silica. 20Flavoring agents such as peppermint,oil of
wintergreen, cherry flavoring or the like can also be used. Additionally, it may be desirable to add a
coloring agent to make the dosage form more attractive in appearance or to help identify the product.
Other components suitable for use in the formulations of the present 25invention can be found in

Remington's Pharmaceytical Sciences, Mace Publishing, Company, Philadelphja, Pa., 17th ed. (1985).
IDENTIFIER FABRlCAe%o?ﬁ‘?ﬁ’c%‘r‘ta?r?t’e“r%b%%??ﬁ“e%?t%“&?%ﬁté‘?é‘épf, D S o i3 des & 30

semiconductor sGRPERIeGIsIRRsENt SKHGIWRa variety df diffeFerftgnttecols maltinn emtgfid in
manufacturing thirieieriiiae SiretIres 250 SOMRIRASIE s abraReATPIR:Idig eposition and

ial |, e.q. pl ' hni h.as Micro-Electro-M ical Syst
(MENMS) fabrcatii LTS oL et S R R IR AR R Ae IRy

technigues, mayrberermawed. iDepibsitioanteehnipies atet intayabeoshiviks ezlaaseestaintembodiments
of fabricating thessyuglorasRRbeoIRIENA iRt loaelpctioplatingCahipeieaie dgposition,

plasma spray, sputtering, e-beam evaporation, phzsical vapor deposition, chemlca_ll vapor deposition,
plasma 5 enhan%%%lt%ﬁgﬁﬁ%?\yéﬂber L9508 RioH, B Material removal techniques included. but are not
limited to: reactive ion étcluimgpsitirsotiro phe dhemichketalpsiule isatrdpioadEmEdalstchirgtipkanarization,
€.g., via chemical {pechanical olshiNgs |aGes, ARRIoh, ARG AisGNaARBaREIRG hRM). etc.
B G L S R
compound and high molecular weight polyethylene glycol can be prepared and
filled into a hard gelatin capsule; or a solution of active compound in polyethylene
glycol or a suspension in edible oil, for example, liquid paraffin or fractionated
coconut oil can be prepared and filled into a soft gelatin capsule.
15 Tablet binders that can be included are acacia, methylceliulose, sodium.
carboxymethylceliulose, poly-vinylpyrrolidone (Povidone), hydroxypropy! methyl-
cellulose, sucrose, starch and ethylcellulose. Lubricants that can be used include
magnesium stearate or other metallic stearates, stearic acid, silicone fluid, talc,
waxes, oils and colloidal silica.
20 Flavoring agents such as peppermint, oil of wintergreen, cherry flavoring
or the like can also be used. Additionally, it may be desirable to add a coloring
agent to make the dosage form more attractive in appearance or to help identify
the product.
Other components suitable for use in the formulations of the present
25 invention can be found in Remington's Pharmaceutical Sciences, Mace

Publishing Company, Philadelphia, Pa., 17th ed. (1985).

IDENTIFIER FABRICATION
In certain embodiments of interest, the identifier. element includes a
30  semiconductor support component. Any of a variety of different protocols may be
employed in manufacturing the identifier sfructures and components thereof. For
example, molding, deposition and material removal, e.g., planar processing
techniques, such as Micro-Electro-Mechanical Systems (MEMS) fabrication
techniques, including surface micromachining and bulk micromachining
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10 processing protocols, in which structures are built up and/or removed from a surface or surfaces of
an initially planar substrate using 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 detail in PCT application serial no. PCT/US2006/16370 titled "Pharma-Informatics
15System” and filed on April 28, 2006 and published as WO 2006/116718; the disclosure of which is
herein incorporated by reference. METHODS OF MAKING COMPOSITIONS A variety of
manufacturing protocols may be employed to produce 70 compositions according to the invention. In
manufacturing the subject compaositions, a signal generation element is stably associated with a carrier
composition, e.g.t,eﬁﬂ'é'ﬂﬂeot%e'ﬂﬁéfaﬁ%ﬁg%f&%y@gn%ﬁ@ﬁpiﬁegBHﬁ%‘ﬁ?aWﬁél’p@S/ ReBRPLNESEIAted is
meant that the sigerzhigesrepationeete e fitaindiithe tlosage own avkido! separatefrimiteach: other, at
least until admlnlépgiﬁg&gtm S in g2 ng%ggﬂ%rgofpﬁsgﬂaby%}g sti nEHﬁ :lgg_%le%ﬂperatlon

element may be stably associated with the pharmaceutical carrier/active agent component of the
composition in a PXARPEHIBR differeiRRwH4FROTNAReREIPE MBBEIMEht Y ARMedeRRs EaRieP/as iR agent
corréponﬁnt is a saiwﬁﬁww@n&@-vép@h@%@i&&btebg Ribkidhel @éﬁﬁiﬁfé&@b{ﬁli@ggﬁmﬁﬁmfﬂert is
roduced in a manper t ravides.a cavity . I sign neration ent. The signa
generation eIem?erjt? %ﬁr{}é%r% %@}éétgc? ?h?c? ?%}é\%a{vﬁyé %ngﬁﬁg %3%%@%%5@%&8%8,%{9%' focom patible
material, to prod Bt g tom REgoR Iy &@mpie, Shereiralinmseitrotim vrishitgbl&se produced
with a die that inelidsna feRbirenwhiGBdPERgL CRTaanandy iRING resultankeorpragses: takiet. The

signal generation. element is placed inio, the cavity and the cavity sealed tg produce the final tablet. In
a variation of thirs?'ter?%gﬂﬁe%et??ﬂ?gqf'ab ét'l%ecgg?ﬁr‘)ﬁ/e%%r %'Q/vﬁﬁ)agoé%%%aﬁfe%geﬂﬁseenée? .,nﬁ{ the shape

of a rod or dther e®PeepiRMtPEP@pe!sTHe waimb\aillelelesnaist uilierprentbviecttoqyestfroenaaavity in the
tablet. The signalgeaerajios alesBen ianimtane chiniahs.6avik anthhe Gayibyseplgddrproduce the

final tablet. In another.v‘zalriation[of thi(% embodiment, a tablet without ang cavity Is first produced and
then a cavity is p?é?&?f&%dﬁﬁ“% A ?B‘?ﬁft'%\yﬁé@gwﬁIﬁHB‘.’%@ Q?ﬁr%ﬂ jgﬁ@r&iﬁﬁ%%ﬁ%ﬁ is placed
into the cavity andahescallitytseiske thioigioguce e findlitédiett incyetsittiterdabeetaboediaients, an

open face pharmaceghcal caripACtyg, 1A A0pBH RIS 68N IR S BrAR SHAWRIELC. 11) is

employed, where the active agent/carrier is firstgﬁ)qrepared into an annular tablet format that includes a
circular opehing. P6E8afiBlelIfe (AR ARTBoeimatRERORrPHPHSESc 25 WP oRRP AR idhfhat

pharmaceutical adisnjpesitaisvhith ancbdli3 interpoegaceoly extprdoyggressing, or other convenient
fabrication protocol. Also shown is identifier 115. 15 Following production of the annular tablets 111
and 113, the identifier is positioned in the opening, as shown. The remaining openings 117 and 119
are then filled or ¥6UEPES RitHAHYCHF E HIPAtg films described above (not shown). In yet other
embodiments, a tabletis pepduces bygambioing thesigoa geagrakoreigoyent withhadparts of the

tablet, Whe%thecgmgmgr@a%pcebr%riﬁé to the invention. In manufacturing the subject
compositions, a signal generation eiement is stably associated with a carrier
composition, e.g., pharmaceutical dosage composition, in some manner. By
stably associated is meant that the signal generation element and the dosage

form are not separate from each other, at least until administered to the subject in

25 need thereof, e.g., by ingestion. The signal generation element may be stably
associated with the pharmaceutical carrier/active agent component of the
composition in a number of different ways. In certain embodiments, where the
carrier/active agent component is a solid structure, e.g., such as a tablet or pill,

the carrier/active agent component is produced in a manner that provides a cavity

30 for the signal generation element. The sighal generation element is then placed
into the cavity and the cavity sealed, e.g., with a biocompatible material, to
produce the final composition. For example, in certain embodiments a tablet is
produced with a die that includes a feature which produces a cavity in the
resultant compressed tablet. The signal generation element is placed into the
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20 made subparts or manufactured sequentially. For example, in certain embodiments tablets are
produced by first making a bottom half of the tablet, placing the signal generation element on a
location of the bottom half of the tablet, and then placing top portion of the tablet over the bottom half
and signal generation element to produce the final desired composition. In certain 25 embodiments, a
tablet is produced around a signal generation element such that the signal generation element is
located inside of the produced tablet. For example, a signal generation element, which may or may not
be encapsulated in a biocompatible compliant material, e.g., gelatin (to protect the signal generation
element), is combined with carrier/active agent precursor, e.g., powder, and 30 compressed or
molded into a taﬁ%’t‘% %W%é%\%&% )(:h°fﬁ(lslet E@ ég@ﬁgf%engrgﬁ%!n%ﬁ%ewt S l(‘)a(r:gf’eocrl] a fa?ﬁ hternal
position of the tagierodlivreid tbe ntaditinis qrocaprgssaskini) the eanialrectiamagbne coniipdhent is, in
certain embodimgnise SRrayegoBI0 R SIEnRARNRTSHgRCleMERt ioddhianaehibiat Ruidsrup the tablet
structure. In yet another embodiment, the active agent/carrier co,mr%?nent precursor may be a liquid

formulation Whicf?igoé@f?]B%QGOWtﬁe@&Wal‘@éﬁgr?t%‘ﬁ'er&%esr@ 2UGidRIEE 8 pIdduce the
final compositiomnldeeeinttibe eaviipdinaehts cpvityreaaedtdb letsiorayiite fiitke chnigh thersigrel generation

element by stably,Atiaching e Sig8al aeRes OB CIRRANLHR Weiphak D GinissesafR protocols that

do not alter the properties of the tablet, e.g., dissolution etc."For example, a gelatin element that snap
fits onto one encfof PAfePERRYFRE thaeniprifte §ratetyWiseT fIER%ISYEFIANCE FNTEHIDR diments.
The gelatin elemsatisncaqiededt ioertiia emvibodheént©ioine ackizddentitydtalelets tival ket been fitted
e e Sioha, I8 SiA 8N sal MBBIEDR ComPoslien hes @R acie 2gentioatcs composiion
filled capsule configuration, e.g., such as a gelatin capsule filled configuration, the signal generation
element may be a6 2R FRATERTSNIECDMPOIERANRIG. Fih 3 bEtBMPIYFSlIWNSHY e capsule
filled with the activgvagepiitatiescempePtipaiednres daetieiingdisienipesdianailiheaheyve reviewed

methods of man .merely illustrativ f the vari iffer ays in which the
compositions of %ﬁgﬁlﬁ’%{g rﬁ?ﬁioshggn ay‘%g %ﬁ%ﬁ%fa%}]&gegd?%%éﬁ%ﬁ%%kg%ﬁﬁfﬁggﬁédx ZBI‘EV&/S!%%T;]\S that
include the subj@fneRn HEIAbABASIRteRISa7EoBTPRiticnh &t i HtlcnaifcRiBR2eCe SrehirPY
embodiments, OpR&IiIMGOE CAMSFONGH aaBvRtiaseBH IsisioBol- AR reMisved alkovens yeell as a signal

detection comp t. e.g., in the form of a receiver. The signal detection c onent.may vary
: significantl;? gesgﬁaf‘}r%nggn Rhoec} %%%’Pe %ff {HS sﬁaﬂg‘%{hl?q?segfeﬂeqﬂatgacﬁyﬁ%é %%ﬁé %‘gﬁ'grratlson element
of the compositigasiéaehérévieopetinpose sIRBVM dbpafMambgdamemingstié Sigrall détastion

component is andgplaRIaRe esUMRaNaRts Bynimplamablecamponsi iganemabthaline gignal detection

component is designed, i.e., configured, for implantation into a subject, e.g., on a semj-permanent or
permanent basi$ f{hed2 %%Bm%%ﬂ?gf’fﬁl@ r%f%?é%&i&’l?%?ﬁéo?‘?’eﬁ?%bm'%H‘%ﬁ‘r‘ use. In yet

other embodimegesgthtosigiahdstedtionubparts of the tablet, where the subparts may be pre-
20 made subparts or manufactured sequentially. For example, in certain
embodiments tablets are produced by first making a bottom half of the tablet,
placing the signal generation element on a location of the bottom half of the
tablet, and then placing top portion of the tablet over the bottom half and signal
generation element to produce the final desired composition. In certain

25  embodiments, a tablet is produced around a signal generation element such that
the signal generation element is locaied inside of the produced tablet. For
example, a signal generation element, which may or may not be encapsulated in

a biocompatible compliant material, e.g., gelatin (to protect the signal generation
element), is combined with carrier/active agent precursor, e.g., powder, and

30 compressed or molded into a tablet in @ manner such that the signal generation
element is located at an internal position of the tablet. Instead of molding or
compressing, the carrier/active agent component is, in certain embodiments,
sprayed onto the signal generation element in a manner that builds up the tablet
structure. In yet another embodiment, the active agent/carrier component
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30 component is ex vivo, by which is meant that the detection component is present outside of the
body during use. In certain of these embodiments, as developed in greater detail below, either
separate from or integrated with the ex vivo detection component may be a dosage dispenser element,
e.g., for dispensing dosages of the compositions based on signal detected from the signal generation
element of the detector. Such features may also be present in implantable detection components,
e.g., to provide a closed loop administration system that administers a subsequent dosage based on
input about ingestion of a previous dosage. As reviewed above, in certain embodiments the signal
generation element 5 of the composition is activated upon contact with a target body site. In certain of
these embodimeRfRCHFE IR dStertibrtisbriiolioe avtiohtésl gporvideteotitn diea sigmal from the

signal generatioryeteragot. derriaismef hasemamadinsrgutaa compainpagnsratgs a intermittent
signal. In certain %these e bodr'tlments_mth deﬁ%ion elimegt IS caﬁﬁable of simultaneously detecting
D PEEEI0SFS FF TR AU HE iNUEA R afeerSianat 8SR1NeE in PCT

10 , 0 ?r embo lrge
multiple compositions. [o}
application seriaPRMNEC PIUSROYGABE NIt "Shaamasheiatinatics Bystetn” thadidike. oBfApril 28,

2006 and puplishagdras WOOREH Hial BoanivpbemPmyiRiARal aRRlGabR: §?g.iaéi99§[dtéﬁw8$7’78o

titled "Signal Receivers for Ph?rma- 15 Informatics S%/stems}" and filed on February 1, 2007;
60/949223 titled *igeRtBIEEOEN ML AXGFNEBRSIE 118, IB6 PARE D/ 881i8BE "Personal
Health Signal Re@sivibeschandtiipdien Witlylist 181210084 thecdistiosuresdofiaricTasegaerin

incorporated by grigfeRCR 4ISRILEIN eoABRAARINBR SNAARPHIGNSomRRReHNRlides a cardiac

20 monitoring element, such as shown in the system of FIG. 10. FIG. 10 provides a diagrammatic,
exemplary repre88Rtatitif ot i il Sj90 e SR BHRAM SR B The PReER A sn GRMBBRI IR iR REhe
compositionds cenfiguragkascarieratiyningeikil i reapseaticahfiouruietion. i, thederasofa pill or
capsule. The storpagh e patl . ing ition 14 is shqwn. This "smart pill' is
shown as 25 it hégs tra\%gc%%l%on@ %t]bgr}r?l?i\ﬁg? %@% i?@%ég ?g%ﬁ@%%%peiﬁ?g s%%ﬂqaeé(%. IE]‘El)%nbreeaching the

stomach, the pill/EBEHRE Ui 0e3PE RS SORIPR N BROCES WIRR K5t EHE M SaRaRicalaastidfeof the
stomach and theagsiteisichenizal matetale ingbatsiamachdidsimwuchoasydrachierieagid and other
digestive agents sg,sh nimplanted cardiovascular device "can’ d.a lead 6, which
30 components %@%‘%@l@j Fqgré\@l%{)?vénw eTeeét ?ﬁdcs-:- %\égnﬂ%?%%?ﬁ‘t'é% #rom' E)rirlﬁiip"f“%t%onitoring
device canbe p85itinadishy sthdif ieatinasses weichsiercampesitenarméduslipvintios hearteor in the
waist near the sigameksiiesgxample. Positioning may be suggested by a particular application.

SYSTEMS
Also provided are systems that include the subject compositions. Systems

20  of the subject invention include, in certain embodiments, one or more controlied
activation identifiers, e.g., as reviewed above, as well as a signal detection
component, e.g., in the form of a receiver. The signal detection component may
vary significantly depending on the nature of the signal that is generated by the
signal generation element of the composition, e.g., as reviewed above.

25 In certain embodiments, the signal detection component is an implantable
component. By implantable compdneht is meant that the signal detection
component is designed, i.e., configured, for implantation into a subject, e.g., on a
semi-permanent or permanent basis. In these embodiments, the signal detection
component is in vivo during use. In yet other embodiments, the signal detection

30 component is ex vivo, by which is meant that the detection component is present
outside of the body during use. In certain of these embodiments, as developed in
greater detail below, either separate from or integrated with the ex vivo detection
component may be a dosage dispenser element, e.g., for dispensing dosages of
the compositions based on signal detected from the signal generation element of
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METHODS Controlled activation identifiers of the invention find use in a variety of different
applications, including delivery of pharmaceutical agents, in diagnostic and monitoring applications,
etc. In methods where the identifiers are employed 5 in compositions that include one or more
pharmaceutically active agents, an effective amount of a composition of the invention is administered
to a subject in need of the active agent present in the composition. where "effective amount’' means a
dosage sufficient to produce the desired result, e.g., an improvement in a disease condition or the
symptoms associated therewith, the accomplishment 10 of a desired physiological change, etc. The
amount that is administered may also be viewed as a therapeutically effective amount. A
"therapeutically eff8cHFEaiRTouPHCMiHE % MHOIRNAE DRSS MirsripatrRiea deiBRiEfor treating

a disease, is suffigigniditeeficetdraatrentda trkdisrassdrheeaBRASEIRM MY Renddsinistered to
the subject using_an conver%ignt 15 means capaﬁl%of producin }he desired result, where the
i S\}é it ORh2 Bg}ff&ﬁgy%%?ngtpé?\ﬂ%’ T H’?ﬁggition, e.g., as

administration route Rpends, at s rfase
pends, atfeastin part. on 1 _ .
reviewed above. As reVieRdesss\anar toespegitRnbasimanisidrensitedl groesaliarietipokfdrmulations

for therapeutic adiminiséeissiinliding i dabBmisctie: satid «38rabesbidokifiguid csHat 25 tablets,
capsules, powde{s. ran Ieif 20 omtments,ls lutions, suFﬁﬁ?snorles and g&zctlons. As_such,
administration of eég%SmLBS SRS T BYAHERAIN RMAETOAS ARMBE & PROtIRER RRed to: oral,

buccal, rectal, paveateigiaifteaptétsigral, detrerdd omalctrens deroeakimtratiesal cetbqdimmitdstration. In
pharmaceutical dasagefumaiod gié{&{bFé?Q%poémothﬂ%‘ﬁtadéTg%teﬁﬁd RI9ng0r dp cypbination with

other pharmaceutically active 25compounds, e.g., which may also be compositions having signal
generation elem&ME NI EsJBRiARE TN RIRACT IsTRERANSOf rAEHERRSE Vistets tHRStreatment of
a variety of tifferewttgoe danopssifiockiding disease conditions. The specific disease conditions treatable

by with the subject cong?&%]iqgéeﬂ;&@%\(aﬂ@éj ﬁst%e '%%?eﬁéﬁ gpéivf%%qn&zég%eﬁoiﬁalgcp‘e present in

the subject compositjons. Tﬁu.s, disease conditions Inclt ut are not limited to: cardiovascular
diseases, cellulafPRUTREPARRS ¥iS8aBET/ SHRACK e33R iR dHaaure<naHeh SHaleiReares, hormonal
abnormality dise#isesonnieatioss2diseaseudishsacangeEicandihe bikewell aBydieadmant is meant
at least an amelig@ﬂg&igg tkgeeﬁ%m%%ms g&gg;ig%%d %teh th%}digaqa e((:)g{\]/({;l}irtéonf Oarﬁlig;}qg the subject,
where amelioration Is used in a broad sense to reter {0 ac% least a reduction in the magni [fte of a

parameter, Eg. d)iRpN6HEs azgiemase Rfth edeoptrblaaizdl ASRditRM HeRgible dnaestlth,
Even Marker," and filed on July 11, 2007 and 60/956,694 titled "Personal Health

Signal Receivers," and filed on August 18, 2007; the disclosures of which are
herein incorporated by reference.
In certain embodiments, the signal detection component includes a cardiac
20 monitoring element, such as shown in the system of FIG. 10. FIG. 10 provides a
diagrammatic, exemplary representation of a pill/capsule embodiment of the
present invention, in which the composition is configured as an orally ingestible
pharmaceutical formulation in the form of a pill or capsule. The stomach 12 of the
patient 10 who ingests the composition 14 is shown. This “smart pill” is shown as
25 it has traveled from the mouth 16 to inside 18 the patient's stomach. Upon
reaching the stomach, the pill/capsule undergoes a dissolving process with both
the mechanical action of the stomach and the various chemical materials in the
stomach fluids, such as hydrochloric acid and other digestive agents. FIG.10 also
shows an implanted cardiovascular device “can” 8 and a lead 6, which
30  components are employed to monitor and detect the signal emitted from pill 14.
The monitoring device can be positioned in other locations as well, such as
subcutaneously, in the heart, or in the waist near the stomach, for example.
Positioning may be suggested by a particular application.
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5 treatment also includes situations where the pathological condition, or at least symptoms associated
therewith, are completely inhibited, e.g. prevented from happening, or stopped, e.g. terminated, such
that the subject no longer suffers from the pathological condition, or at least the symptoms that ,
characterize the pathological condition. Accordingly, "treating” or "treatment” of a disease includes 10
preventing the disease from occurring in an animal that may be predisposed to the disease but does
not yet experience or exhibit symptoms of the disease (prophylactic treatment), inhibiting the disease
(slowing or arresting its development), providing relief from the symptoms or side-effects of the

disease (including palliative treatment), and relieving the disease (causing regression of 15the
disease). For thefeiti@8@s of this invention, a "disease" includes pain. A variety of subjects are

treatable according to theeReNLEeHIBHSAGRABIAIY SHENMHPIRSISRE Bammalsyer, mammalian,”

where these termgs fre used broadlg/ to ?Iescribe organisms which are within the class mammalia,
including the ordSFLELERhRIECAIY'S dBGYRG LRSSl Pt TERP UHRRIA LGNS e i) ZDROSHA rats), and
primates (e.g., hanthnyréteinnpaanpdestiansd etmmrikeys)hdd s epresemativengivodimentsiofe subjects will

be humans. = _If GARBABROVRENS e RIS HBRINAS AR dSRalin sk AR eate magthods o

managing a diseage condition, e.g., over an extended period of time, such as 1 week or [onger, 1
month or longer, B RTOHEHEHBIY ¢, CRRREF IR £5 TRmgMeBigR & SEMiBRisrdsS @74 dbiiger, etc. The
subject methodsmeay bt temploiyedaigeadpjenetiom vl cmemsinerevaststitiosm sliseagaduanagement

protocols, e ¢, cleeiiBylatan e RIinssledn eeidnasrl dsease paRgement, such as

pacing protocols, cardiac resynchronization protoco _ e, such a dietan Jor'exercise
regimens for a varfdEFBFIRRILIR Y Re RS Sy0RtRBRIGASOGRSd therpniitalheAfisORIRiBRSthe methods

include modolatingzadirepehfidiegisacohange detntarebigibest framishaiemrpastions, kiepexample,

data may be obtai ich incl information. about patient campliance with a prescribed
therapeutic regir??g]r?ﬁI %Wl%b%%%a%vl\ﬁg% %&'ﬁ%& ég(}fgﬁ}gﬁa Hhoysnl%lg\gigé%%q LWC%HY Sf)?%ﬁﬁ\é% using one
or more sensorsa8IxeitadntrNsdRscr eIt dsatiesbAD i Bluser eady Iseseniptoyedireayingvith

appropriate decigiopai0ls astiigsHiad de-naka g pinatioaseikwhether a given treatment regimen
should be maintained qrhmgdified in some \t/)va?/1 eaa{, b%/ %mdificatign of a medication regimen and/or 5
implant activity regimen AS SURR> HBAGIL St AVAiEiSHeASule A (RO IRAARE T YEEI e utic

regimen is tdodiflekRbasedanesjrreizdobirinbd flesetaenmpabitieni(s). administration route
depends, at ieast in part, on the particular format of the composition, e.g., as

reviewed above. As reviewed above, the compositions can be formatted into a
'variety of formulations for therapeutic administration, including but not limited to
solid, semi solid or liquid, such as tablets, capsules, powders, granules,

20  ointments, solutions, suppositories and injections. As such, administration of the
compositions can be achieved in various ways, including, but not limited to: oral,
buccal, rectal, parenteral, intraperitoneal, intradermal, transdermal, intracheal,
etc., administration. In pharmaceutical dosage forms, a given composition may
be administered alone or in combination with other pharmaceutically active

25 compounds, e.g., which may also be compositions having signal generation
elements stably associated therewith.

The subject methods find use in the treatment of a variety of different
conditions, including disease conditions. The specific disease conditions treatable
by with the subject compositions are as varied as the types of active agents that

30 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.
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In certain embodiments, also provided are methods of determining the history of a composition of the
invention, where the composition includes an 10 active agent, an identifier element and a
pharmaceutically acceptable carrier. In certain embodiments where the identifier emits a signal in
response to an interrogation, the identifier is interrogate, e.g., by a wand or other suitable interrogation
device, to obtain a signal. The obtained signal is then employed to determine historical information
about the composition, e.g., source, chain of 15custody, etc. In yet other embodiments where the
identifier is one that survives digestion, the methods generally include obtaining the signal generation
element of the composition, e.%., by retrievigg it from a SUF‘;J;GCI that has ingested the composition, and

then determining the hi Yottfﬁ’?‘%f Gt Foﬁiﬁﬁi K3R5AD SRl éﬂt’%oéiﬁﬁa?y QPAtiBPPeRHRht. For
example, where thith Siymdlsgene redittitiote afdintingcloe ssizect nghave dritkiotdiem ésgisbarcoae or other

type of identifier, dhg engraxad idrntifier may heLetuayRshitRIAgHRIRE! shatdrsipagsied the

composition and then read to identig at least some aspect of the history of the composition, such as
last known purchSer R d ARIPIHETcMAEe S nPHBOPRIRT o F 0P8 IHER 1581 f tREI BB o sttieh:
manufactures, hareding ttistiory iretitdys cettatvesmboelion et pdtis olgitarmondg steprmaaydasiude

accessing a datagagé o analgous CORPUHENL SIged AHORLIBRRE & .’;‘Qﬁé@iﬁ@d. froph € present

invention provides the clinician an important new tool in'their therapeutic armamentarium: automatic
detection and id&13fREANh Bf HBAPRArA&CABtRARRSE AR ISHRSEINAtORAE TBdlE T he
applications of thismewdrjarmorijiradestesiandosystesasarensiinfaleh Aprlicaiioasidngkides but are not

limited to: (1) m?é‘ﬂ%i@gigﬁﬂc%%ﬁ» Wpﬂg&%ir\@ﬁ ngégcﬁéﬁ'e&. theraneutic regimens, f%&&%‘é%”.“g e
therapeutic regimens based on patient complrance, ( S onitoring patient compliance In clinical trials;
(4) monitoriHy usHBECHI RGN HiREasELERaN C8SLHING IRcakeNimaEINaT thasdelimEdsrIRastiative

applications is reyig\wed 8 matapaetad: brlpwireRERTAIS2006663yiA ited "Rhaenadeieematics
System" and file? on hA giItIZCS,t%ga 6 ar}g put I]jbsx ,ﬁd & éN% 2006/1#(?7%{%; therdis?rlosture of which is
herein incorpora BT Ry raferente BAILS of TAEIES: ArS metéas inWHICH th idBREREHs i'ﬁsgested apart

from any pharmatswaticahenjentrSighanelinbiierindhedzy theiseninavisich-tiedtieatifier Eseagroyed as an

ingestble event afshdhausthve shamede MRS IAAEA AU AP hagtmagBHtsally active
agent. The identifier may be wgested in a?é)é armaceutlcaIKacceé)table vehicle, e.g., as described

above. Spetific 63‘5ﬁ%§3}i IRRETTRE PYENBRSIgM A0S EARS dRGHGESRAE event marker

include, but are not Iimﬂ_edatdmyhoéesuta’eclﬁbewim_remwdd mgiﬁgowsibaab@pprﬁtaﬁm@srigl No.
60/949223 titled dnassiiple EyenbMatket “Ahlad o5 IHuhaAR07 vhs diselos wasohich are

herein incorporated by réference. ) o _ o )
used “broadly to describe organisms which are within the class mammalia,

including the orders carnivore (e.g., dogs and cats), rodentia (e.g., mice, guinea
20 pigs, and rats), and primates (e.g., humans, chimpanzees, and monkeys). in
representative embodiments, the subjects will be humans.

in certain embodiments, the subject methods, as described above, are
methods of managing a disease condition, e.g., over an extended period of time,
such as 1 week or longer, 1 month or longer, 6 months or longer, 1 year or

25 longer, 2 years or longer, 5 years or longer, etc. The subject methods may be
empioyed in conjunction with one or more .additional disease management
protocols, e.g., electrostimulation based protocols in cardiovascular disease
management, such as pacing protocols, cardiac resynchronization protocols, etc;
lifestyle, such a diet and/or exercise regimens for a variety of different disease

30  conditions; etc.

In certain embodiments, the methods include modulating a therapeutic
regimen based data obtained from the compositions. For example, data may be
obtained which includes information about patient compliance with a prescribed
therapeutic regimen. This data, with or without additional physiological data, e.g.,
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One example of a specific application in which the controlled activation 15 identifier is not
administered with an active agent and is instead employed as an ingestible event marker is the
application of monitoring Gl tract motility. in such applications, a controlled activation device that
activates only at high pH is employed to determine the transit time from ingestion to the small intestine.
In a variation of this embodiment, multiple devices that activate in different parts of the 20 Gl tract are
employed, where this embodiment may be used for mapping the residence time of the device in
various parts of the Gl tract. For example, in one instance three controlled activation identifiers (which
may be present in the same pill or separate pills) are employed. The first identifier is configured to
activate immedia®SRHNPDHfitfe Stvh Je. GO HIERIPIRasRs BhelBR0ARASY). TRWasSCEREC IS Eontrolled
activation identifigpdneludas adowpityagoluldle.Wighaphtsluleieariing (e Busiiagh that delays

activation until the igerétifier reaghes the sr%all intestine. The third identifier includes .a controlled
make ] %’I

activation elementa cog{ler%n l e"’?g(?,n gr%thé ee+%rtﬁy?'¥$'ﬁ658§téﬁﬂtaﬁg'@ﬁf§/ iiqu ?ﬂﬁ'@t@gﬁﬂ. From the
activation time ofth@egiiieflidnidentfiersyosedcalby dtsifisi®oromaasadic gier30egimsitiamdioe to the

stomach, small inestineaangycigmANAsherabreaio detailadigriagaiecianaidhe sbiect's

gastrointestinal motjlity. KITS Also provided are kits for practicing the subject methods. Kits may
include one or m%ré;‘%ﬁ‘?&igﬁiorﬁg'&%e%v@ﬂ BiFCadREGLribRd &. PREgeLadeEmbnt of the one

or more pharmacoivgiraiiagents provided in a kit may be sufficient for a single application or for

muttiple applications. AgcosAIAheriBoSiHRHRAIN ABPAYIMERISAS hedhies: Kisasinale frsage

amount of a pharmacological agent is present and in_certain other embodiments multiple dosage
amounts of a phaf¥otbAcaPRFENT Had bEHrEYERIGA 2" 1HE Fh R SOBRISHRMEIREIRAIAG multiple
dosage amoQntsaofiyphagadcalogieatiigresibraachamay bepackegeckily astegiexontainar, i@.g., a single

ot s e BRGSO AIOIR AL TAL RN AMAUTE T TEHEY £gKa000 el

that certain kits may have more than one container o ogical agent. Suitable means for
delivering one orfSROBHEmEKoIE§EICAgENIRIeH 208t e mBY As¥BrRdpRsvRIBENirPYildafect kit. In
certain embodimertsdeibiisagiie atsistalide sgsignahecseivinsH elrRmants asraigngdaleve. In
certain embodimenis 45 e ie.may e eluds e extemabmenior devige, &0, 88 descrived
ilon with a remote location, .'8.',’ g doctor's o{‘ﬂcg, a central

above, which may prowc?e or communica
facility etc., WhichUi9@inStand processes data obtained about the usage of the composition. The

subject kits may also inglyde ipgEKcEORsdRRAW tonBractiee thentifier is one that survives

digestion, the methods generally include obtaining the signal generation element

of the composition, e.g., by retrieving it from a subject that has ingested the

composition, and then determining the history of the composition from obtained

20 signal generation element. For example, where the signal generation element

includes an engraved identifier, e.g., barcode or other type of identifier, the

engraved identifier may be retrieved from a subject that has ingested the

composition and then read to identify at least some aspect of the history of the

composition, such as last known purchaser, additional purchasers in the chain of

25 custody of the composition, manufacturer, handling history, etc. in certain

embodiments, this determining step may inciude accessing a database or
analogous compilation of stored history for the composition.

The present invention provides the clinician an important new tool in their

therapeutic armamentarium: automatic detection and identification of

30  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 controlied
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10 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 25 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 30 embodiment is a kit

that includes a wHPEAArESs &te/8nikhsfrachons Baihe iRt Lirliak fordPRIERORR IRstructions
can be downloadediehsdvitlyttesdansttad tiehsy thi® G1¢aB2G06/0bsaihititepthd estnachdorsnisticacorded on a

sultable substralgysieny SAMaRE Arcamposnensssl Ui sublipgldd' s donasagerpUtaple

packaging to maintain sterility. In many embodiments of the subject kits, the components of the kit are
packaged in a kiCSSIRSHH R ANE ST 88 riRsREPar alRg IRy E&iRPA&ndled unit, where the kit containment
element, e.gs, box or SAnslegmisrstiugisiiactneysan Maynaid e aditighihgestednasae. orto further

preserve the Steﬁl'%}y ﬂa%ﬂ%‘-‘eﬂﬁ aj %ﬁéﬁﬁ §88?P8Bﬁ(§8£h&ﬁ‘§j‘éi¥hose iSRG derRiRgd dhat this
invention is not limited to par'ucuﬁar mbodiments described, as such may vary. I_{ IS also to be
understood that Py eerisn8lbdoasbihenentisTarkaie fugisse BEHESE LR [seritiaars
embodiments oniyg estetisvited intepstachtedibanitinessingr therseaperfitherRiesenadadesdion will be
limited only by the apgﬁnded cl%im

d only by the apaended s, colihere & ande of yaluesde prowideg, 1 s Wdetgtood that
each intervening valug, fo the tenth of the Bn?? 6f Ve Towet ﬂml?unc%%% &e cBRtext (L:%gﬁy QGictates 15
otherwise, BBtweaaRliPRIiOpHEr METoiner entibethatemntpyethdanay digesEdeeventimarkening value in
Fanges may Idepennty b me e e ey o e i the
vention. subjech GAyPEpSeLally SURERER {PSEIRkt RAgh. (AHeTe ARCeiieed Horange
includes one or Koth of. (ROniits drsriges exoiuding eithbemirbiotiopbtiatsthnchiceddanits are also
included in the inventiQfne example of a specific application in which the controlled activation
15 | identifier is not administered with an active agent and is instead employed as an
ingestible event marker is the application of monitoring Gl tract motility. in such
applications, a controlled activation device that activates only at high pH is
employed to determine the transit time from ingestion to the small intestine. In a
variation of this embodiment, multiple devices that activate in different parts of the
- 20 Gl tract are employed, where this embodiment may be used for mapping the
residence time of the device in various parts of the Gl tract. For example, in one
instance three controlled activation identifiers (which may be present in the same
pill or separate pills) are employed. The first identifier is configured to activate
immediately upon ingestion (e.g., which it reaches the stomach). The second
25 controlled activation identifier includes a low pH-insoluble, high-pH soluble
coating (e.g., Eudragit) that delays'activation until the identifier reaches the small
intestine. The third identifier includes a controlled activation element a coating
(e.g., amylase+ethyl cellulose) that is only soluble in the colon. From the
activation time of the various identifiers one can determine or measure the
30 transition time to the stomach, small intestine, and colon, and thereby gain a
detailed data collection of the subject’s gastrointestinal motility.

KiTs
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Unless defined otherwise, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention belongs. Although any
methods and materials similar 25 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 30 specifically and individually indicated to
be incorporated by reference and are incorporated herein by reference to disclose and describe the
methods and/or materials in connection with which the publications are cited. The citation of any
publication is for its disélseur@iaes esetésilnigaticiagd sheulitcionbbetmstised asiariagmission that

the present invengian és RareniigshiniapiedatrsHa mbhlicatiaRRy AR S, 8 LriphdnygREg. Further,

the dates of publication préO\ﬂded may be different from the actual publication dates which may need to
be independently*B5Hikneed" % RR e &t P8RS R8I 3950 T PRV ISR d I Ais MRe singular
5 forms "a", "an" ssffigietiefoinel siros usabtiefientsr uitle ssulhpl e apeidatiess |y Atictatisgotharwise. It is

further notedsthatthe;slaim e drftathtogrpiidaany Pringal edsgaggg ARGEN fhig statement

is intended to serve as antecedent basis for use of such exclusive termin y as "solely,” "only" and
the like in conne&iGHNARRHEFL AL ISOPEARN ABM dNSCER DRI 2 oMegalen Bntulieie 10 As will
be apparent to thizsmgd skilbimithefaat pizomaeaidingathigelisclesube, easbmfithe dividit@sembodiments

described and illystratga Asteinha mgﬁrage&%gg&%%ﬁ@%ﬁ%%%&%%%“ﬁ%&% r éﬁﬂy

separated from or combined with the features of any of t 1er severa iments without
departing from tHBACBREHTHEERT BF el HEeM ANt Arn@eiteaambetiby vigh BatAEed out in
15the order10f evigntsoresitedomisrarosaberpraenwhicty isdogigiaiy passikdraged Alllough the

foregoing inventi s hgre ihed in s detail by way of illustration and example for purposes
of clarity of unde%.tr_égndir%% iﬁgfggﬁ%y %S%%%% to ?ﬁoggxé ”(])%{air%r?/ &Ell rmat%%c’gr'? ?r? ﬁg%%ngjf the
teachings of this RiaREoMeARS i ERHVENAA RS MdRGIRmaes ptisabegeRigdar rtbienthout

70departing fromdie SediboprsARSIah the anpended Clailm emudanaERRINe R Pregading merely
illustrates the priixg]%i&ljees of Ihea’inggnlylon. | willrk%e %ppreciatgd aé}hatt ose skilled in the art will be able to
i ST AR YW A A SR8 body the

devise various arranger%esﬁ?g which, aﬂ%gﬁgnher'mt
principles ofthe i@ dfionanaserénmdtigden exgrinaitsnepitiratryiseope., as described above,

which may provide for communication with a remote location, e.g., a doctor's
office, a central facility etc., which obtains and proceéses data obtained about the
usage of the composition.
The subject kits may also include instructions for how to practice the
20  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
25  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 bresent in the kit, but means for obtaining the instructions
from a remote source, e.g. via the internet, are provided. An example of this
30 embodiment is a kit that includes a web address where the instructions can be
viewed and/or from which the instructions can be downloaded. As with the
instructions, this means for obtaining the instructions is recorded on a suitable
substrate.
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25 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 30
embodiments of the invention as well as specific examples thereof, are intended to encompass both
structural and functional equivalents thereof. Additionally, it is intended that such equivalents include
both currently known equivalents and equivalents developed in the future, i.e., any elements
developed that perforS%the same function, regardless of structure. The scope of the present invention,

therefore, is not intended?8 BE FnfiRNEPRN IS Sl hip RIS Th G IRRNES SAsRPeAdndidiaiied herein.
Rather, the scopegeiragisgiriv ohpigaensiaviéntion saemlzodieditrertte cppendegcdaims, MEHAT 1S

CLAIMED IS: 1-&%@%‘3%%WQ%EBQ&E%E!‘WSA”% AR RRBAN ALl 'Xﬁea%‘z;‘t; (b)

a controlled activation identifier that emits a signal when it contacts a target site; an
pharmaceuticallj 3%€efiaBl% Eanfed 1¢PtTHE YRR kS LEREPEBRSPbSIRSPERECEIBiNGS Claim 1,
wherein said contralted actvatanddentifier imagctiated wponitgntagimathed targetisiteifibigd present at a

target site. 3. TheBhRUMRESIFR) GPIBRRSIIYN BAFRICUSH IR frererein said signal

It is to be understood that this invention is not limited to particular

embodiments described, as such may vary. It is aiso to be understood that the

10 terminology used herein is for the purpose of describing particular embodiments
only, and is not intended to be limiting, since the scope of the present invention
will be limited only by the appended claims.

Where a range of values is provided, it is understood that each intervening
value, to the tenth of the unit of the lower limit unless the context clearly dictates

15  otherwise, between the upper and lower limit of that range and any other stated
or intervening value in that stated range, is encompassed Within the invention.
The upper and lower limits of these smaller ranges may independently be
included in the smaller ranges and are also encompassed within the invention,
subject to any specifically excluded limit in the stated range. Where the stated

20  range includes one or both of the limits, ranges excluding either or both of those
included limits are also included in the invention.

Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the
art to which this invention belongs. Although any methods and materials similar

25 orequivalent 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

30  specifically and individually indicated to be incorporated by reference and are
incorporated herein by reference to disclose and describe the methods and/or
materials in connection with which the publications are cited. The citation of any
publication is for its disclosure prior to the filing date and should not be construed
as an admission that the present invention is not entitled to antedate such

40



15is independent of said target site fluid. 4. The pharmaceutical composition according to Claim 3,
wherein said identifier comprises: (i)a solid support; 20(ii)first and second materials with dissimilar
electrochernical activities present on a surface of said solid support; and (iii)a dried conductive
medium precursor. 5. The composition according to Claim 4, wherein said identifier further
25comprises a signal producing system that emits a signal when said dried conductive medium
precursor is combined with water to produce a conductive medium that conductively couples said first
and second materials. 6. The composition according to Claim 5, wherein said identifier further
30comprises a protective barrier that retains said dried conductive medium precursor. 7. The

composition accugingten@ainGe wherriniseid ioroteativer bavsienissaos umpedroeainsy embrane.
may be different from the actual publication dates which may need to be
independently confirmed.
It is noted that, as used herein and in the appended claims, the singular
5 forms “a@”, “an”, and “the” include plural referents unless the context clearly
| dictates otherwise. It is further noted that the claims may be drafted to exclude
any optional element. As such, this statement is intended to serve as aniecedent
basis for use of such exclusive terminology as “solely,” “only” and the like in
connection with the recitation of claim elements, or use of a “negative” limitation.
10 As will be apparent to those of skill in the art upon reading this disclosure,
each of the individual embodiments described and illustrated herein has discrete
components and features which may be readily separated from or combined with
the features of any of the other several embodiments without departing from the
scope or spirit of the present invention. Any recited method can be carried out in
15  the order of events recited or in any other order which is logically possible. ‘
Although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it is
readily apparent to those of ordinary skill ih.the art in light of the teachings of this
invention that certain changes and modifications may be made thereto without
20 departing from the spirit or scope of the appended claims.
Accordingly, the preceding merely illustrates the principles of the invention.
It will be appreciated that those skilled in the art will be able to devise various
arrangements which, although not explicitly described or shown herein, embody
the principles of the invention and are included within its spirit and scope.
25  Furthermore, all examples and conditional language recited herein are principauy
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
30 embodiments of the invention as well as specific examples thereof, are intended
to encompass both structural and functional equivalents thereof. Additionally, it is
intended that such equivalents include both currently known equivalents and
equivalents developed in the future, i.e., any elements developed that perform
the same function, regardless of structure. The scope of the present invention,
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8.The composition according to Claim 6, wherein said protective barrier is a solid barrier comprising a
fluid flow path. 59.The composition according to Claim 8, wherein said flow path is a capillary fluid flow
path. 10. The composition according to Claim 9, wherein said capillary fluid flow path comprises at
least one surface that has been surface energy modified to 10enhance hydrophilic fluid flow through
said capillary flow path. 11. The composition according to Claim 1, wherein said identifier is protected
by a barrier that disrupts upon contact with a fluid having sufficient conductivity to activate said
identifier in a predetermined manner. 15 12The composition according to Claim 1, wherein said
identifier is protected by a polymeric coating that dissolves upon contact with a fluid in a known
time-delayed maheiefoGo IBTPhiaiesaRsoisithen Btesrinbe e Eramery ZropesialanR S NI ERGC coating

dissolves in subgtaptishy tesamedinee, ifauregdanthedintastnehvidwintion aonsusitisy to reach a
predetermined value follom%n%i%tsion of an external fluid. 2514.The composition according to Claim
i .

1, wherein said i@'em?f%?pc?
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an integrated circuit. 15. The composition according to Claim 14, wherein said identifier comprises at’
least one antenna. 30 16. The composition according to Claim 15, wherein said antenna comprises an
electrode. 17. The composition according to Claim 1, wherein said composition is an oral formulation.
18. The composition according to Claim 17, wherein said oral formulation is a 5solid oral formulation.
19._The composition according to Claim 18, wherein said solid formulation is a pill. 1020.A controlled
activation ingestible identifier that emits a signal upon contact with target site fluid present at a target
site. 21. The controlled activation ingestible identifier according to Claim 20, wherein said identifier
comprises: 15(a)a solid support;

WHAT IS CLAIMED IS

1. A pharmaceutical composition comprising:
5 (@)  apharmaceutical active agent;
(b)  a controlled activation identifier that emits a signal when it contacts

a target site; and
(c)  apharmaceutically acceptable carrier.

10 2 The pharmaceutical composition according to Claim 1, wherein said
controlled activation identifier is activated upon contact with a target site fluid

present at a target site.

3. The pharmaceutical composition according to Claim 2, wherein said signal

15 is independent of said target site fluid. -

4. The pharmaceutical composition according to Claim 3,‘ wherein said
identifier comprises:
(i) a solid support;
20 (iy  first and second materials with dissimilar efectrochemical activities
present on a surface of said solid support; and
(i) adried conductive medium precursor.

5. The composition according to Claim 4, wherein said identifier further
25  comprises a signal producing system that emits a signal when said dried
conductive medium precursor is combined with water to produce a conductive

medium that conductively couples said first and second materials.

6. The composition according to Claim 5, wherein said identifier further
30 comprises a protective barrier that retains said dried conductive medium

precursor.

7. The composition according to Claim 6, wherein said protective barrier is a

semipermeable membrane.
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(b)first and second materials with dissimilar electrochemical activities present on a surface of said solid
support.  22. The controlled activation ingestible identifier according to Claim 21, 70 wherein said
identifier further comprises a dried conductive medium precursor. 23. The identifier according to Claim
22, wherein said identifier further comprises a protective barrier that retains said dried conductive
medium precursor. 25 24. The controlled activation ingestible identifier according to Claim 21, wherein
said identifier further comprises a protective barrier. ~ 25. The controlled activation ingestible
identifier according to Claim 24, 30 wherein said protective barrier is a semipermeable membrane. 26.
The controlled activation ingestible identifier according to Claim 24, wherein said protective barrier is a
solid barrier comprising a flow path, 27. The controlled activation in estié)le%.idegltifier according to
Claim 25, whereif-said Wﬁ'ﬁﬂ??g'a%%?ﬁﬂéw%%%@fﬂ.6’2'3‘357‘%%%%%%? fifed Aeiivation ingestible
identifier accordirglio K3leien O Gisihgreifushitheaqgilbary flow path comprises at least one surface that
has been surface energy modified to enhance hydrophilic fluid flow through said capillary flow path.

5 9. The composition according to Claim 8, wherein said flow path is a capillary

fluid flow path.

10.  The composition according to Claim 9, wherein said capillary fiuid flow
path comprises at least one surface that has been surface energy modified to
10  enhance hydrophilic fluid flow through said capillary flow path.

11.  The composition accordihg to Claim 1, wherein said identifier is protected
by a barrier that disrupts upon contact with a fluid having sufficient conductivity to
~ activate said identifier in a predetermined manner.

15
12.  The composition according to Claim 1, wherein said identifier is protected

by a polymeric coating that dissolves upon contact with a fluid in a known time-

delayed manner.

20 13.  The composition according to Claim 12, wherein the polymeric coating
dissolves in substantially the same time required for the target site fluid pH or
conductivity to reach a predetermined value following ingestion of an externai
fluid.

25 14.  The composition according to Claim 1, wherein said identifier comprises

an integrated circuit.

15.  The composition according to Claim 14, wherein said identifier comprises
at least one antenna. "

30
16.  The composition according to Claim 15, wherein said antenna comprises

an electrode.
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29. The controlled activation ingestible identifier according to Claim 21, 10wherein said identifier is
protected by a barrier that disrupts upon contact with a fluid having sufficient conductivity to activate
said identifier in a predetermined manner. 30. The controlled activation ingestible identifier according
to Claim 21, 15wherein said identifier is protected by a polymeric coating that dissolves upon contact
with a fluid in a time-delayed manner. 31. The controlled activation ingestible identifier according to
Claim 21, wherein said identifier further comprises a signal producing system that emits a 20 signal
when said dried conductive medium precursor is combined with water to produce a conductive

medium that conqyctively cotples;said kst angl seaams MaRals sax2 conpesiash eompsising: 25(a)a

composition or i_dentifier_accor ing to any of Claims 1 to 31; and (b)a recelver for detecting a signal
produced by said #BHHIER- 33. The system according to Claim 32, wherein said receiver is an in vivo
receiver. 30

18.  The composition according to Claim 17, wherein said oral formulation is a

5  solid oral formulation.

19.  The composition according to Claim 18, wherein said solid formulation is a

pil.

10 20. A controlled activation ingestible identifier that emits a signal upon contact

with target site fiuid present at a target site.

21.  The controlled activation ingestible identifier according to Claim 20,
wherein said identifier comprises:
15 (a)  asolid support; »
(b)y  first and second materials with dissimilar electrochemical activities

present on é surface of said solid support.

22.  The controlled activation ingestible identifier according to Claim 21,
20  wherein said identifier further comprises a dried conductive medium precursor.

23.  The identifier according to Claim 22, wherein said identifier further
comprises a protective barrier that retains said dried conductive medium
precursor. ‘

25
- 24.  The controlled activation ingestible identifier according to Claim 21,

wherein said identifier further comprises a protective barrier.

25.  The controlled activation ingestible identifier according to Claim 24,
30  wherein said protective barrier is a semipermeable membrane.

26. The controlled activation ingestible identifier according to Claim 24,
wherein said protective barrier is a solid barrier comprising a flow path.
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34. The system according Claim 32, wherein said receiver is an ex vivo receiver. 35. A method
comprising: administering to a subject a composition or identifier according to any of Claims 1 to
31. 36. The method according to Claim 35, wherein said method further comprises 5implanting a
receiver for detecting a signal produced by said identifier at a location of said subject. 37. The method
according to Claim 35, wherein said method further comprises associating said receiver with a topical
location of said subject. 10 38. The method according to Claim 35, wherein said condition is a
cardiovascular disease condition. 39. The method according to Claim 35, wherein said method further

comprises 15eva tingT%]%ig O%%i%%I'gcliﬁ%;ﬂ&ﬁ%%r?ﬁéd&gﬁﬁ& g&ppa?@gr{bemqj%gording to Claim 35,

wherein said method further comprises adjustin eraﬁeutlc regimen for said subject based on said
evaluating. wherein said flow path is a capillary flow path.

28. T The controlled activation ingestible identifier according to Claim 27,
5 wherein said capillary flow path comprises at least one surface that has been
surface energy modified to enhance hydrophilic fluid flow through said capillary

flow path.

29.  The controlied activation ingestible identifier according to Claim 21,
10  wherein said identifier is protected by a barrier that disrupts upon contact with a
fluid having sufficient conductivity to activate said identifier in a predetermined

manner.

30. The controlled activation ingestible identifier according to Claim 21,
15 wherein said identifier is protected by a polymeric coating that dissolves upon

contact with a fluid in a time-delayed manner.

31.  The controlled activation ingestible identifier according to Claim 21,
“wherein said identifier further comprises a signal producing system that emits a
20 signal when said dried conductive medium precursor is combined with water to
produce a conductive medium that conductively couples said first and second

materials.

32. A system comprising:
25 (a)  acomposition or identifier according to any of Claims 1 to 31; and
(b)  areceiver for detecting a signal produced by said identifier.

33. The system according to Claim 32, wherein said receiver is an in vivo
receiver.

30
34. The system according Claim 32, wherein said receiver is an ex vivo

receiver.

35. A method comprising:
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20 41.The method according to Claim 40, wherein said method comprises administering two or more
of said compositions each of which emits a distinguishable signal. 42. A kit comprising: 25at least one
composition or identifier according to any of Claims 1 to 31. 43. The kit according to Claim 42,
wherein said kit comprises a plurality of said compositions or identifiers. 3044.The kit according to
Claim 43, wherein said kit further comprises a receiver. 45.The kit according to Claim 42, wherein said
kit further comprises a dosage administration element. 46.The kit according to Claim 45, wherein said
dosage administration element contains multiple dosages of said composition. 547.A battery smaller

than 10 mm Comprismga%r{@?et%@@\%igbgjiéﬁi@i&rmposition or identifier according to any of
Claims 1 to 31.

36. The method according to Claim 35, wherein said method further comprises
5 implanting a receiver for detecting a signal produced by said identifier at a

location of said subject.

37. The method according to Claim 35, wherein said method further comprises
associating said receiver with a topical location of said subject.

10
38. The method according to Claim 35, wherein said condition is a

cardiovascular disease condition.

39.  The method according to Claim 35, wherein said method further comprises

15 evaluating said subject’s response to said agent.

40. The method according to Claim 35, wherein said method further comprises
adjusting a therapeutic regimen for said subject based on said evaluating.

20 41. The method according to Claim 40, wherein said method comprises
administering two or more of said compositions each of which emits a

distinguishable signal.

42. A kit comprising: ;
25 at least one composition or identifier according to any of Claims 1 to 31.

43.  The kit according to Claim 42, wherein said kit comprises a plurality of said

compositions or identifiers.

30 44. The kit according to Claim 43, wherein said kit further comprises a

receiver.

45.  The kit according to Claim 42, wherein said kit further comprises a dosage

administration element.
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electrochemical activities and a dried conductive medium precursor, wherein said battery is activated
upon contact with a physiological fluid.  48. The battery according to Claim 47, wherein said battery
is smaller than 10 about 1 mm. 49. The battery according to Claim 47, wherein said two materials are
electrode layers positioned on opposing sides of a semiconductor support. 1550.The battery according
to Claim 47, wherein said two materials are electrode layers on separate semiconductor supports and
are in opposing relationship. 51.The battery according to claim 50, wherein said battery is present in
an 20identifier that further includes a signal generation element.

46.  The kit according to Claim 45, wherein said dosage administration element

contains multiple dosages of said composition.

5 47. A battery smaller than 10 mm® comprising two materials with dissimilar
electrochemical activities and a dried conductive medium precursor, wherein said
battery is activated upon contact with a physiological fluid.

48.  The battery according to Claim 47, wherein said battery is smaller than

10 about 1 mm?®

49. The battery according to Claim 47, wherein said two materials are

electrode layers positioned on opposing sides of a semiconductor support.
15 50. The battery according to Ciaim 47, wherein said two materials are
electrode layers on separate semiconductor supports and are in opposing

relationship.

51. The battéry according to claim 50, wherein said battery is present in an
20  identifier that further includes a signal generation element.
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