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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 _
WKt Hid\Asional Patent Application Serial No. 601862,925 el EretdfEr~6-
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 VWi ' %qt i i rate of
complianceéw%%k:%\%@:{g@gm%&uI @%%@%ﬁgﬁm l%%%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 p#liehsAdn FEGRBNARCEC S adiing* S TOICATIBN Sinnually.
Consedusily, xpiious T %?g%,j% raliRARKR BERRSBAGR AR Ifing
to improve” patient compliance with prescribed regimens in efforts to _
imprive20 niatehiersaRroviiraate aieah | RitetieR (ypEd! dloshgipe. 925 filed

packaging gevices haveikeesuse\wlopesh Ipsemenasasesichndeyvicesed by
automatically dispense the appropriate pill. In other cases, there are
elefc?f%%ri]g%ontrols that detect and record when the pill is taken out of the
box. While devices and protocols have been developed for improving
patient 95 compliance, there is goptinged fitgrest in the development of
new ways of monitoring patient compliance. It would be an important
advancefigpeiRtigmitEcHainemaif tRBeSHE I ARRIRRHYLITIR BhasHERSHEAEN
of arhiapnpeaylical., sdebras@ipilhbeingodissebvaslén, thedternach showldthat,
be monitored in an matic_and acgurate manner with ,

o DG L e paR s, S ces e e Raon
idertfiBens tAdeuonpiosicaMPIRoeRI*el mRsticatpta@Bnans compodiisrarge
With snktiget IReatiaRations and admissions to nursing homes every year. In the

United Siates 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
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 pili is taken out of the box.

While devices and protocols have been developed for improving patient
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
piil being dissolved in the stomach, could be monitored in an automatic and
accurate manner without dependence on patient or medical staff reporting, where
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/US2006/016370 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_provides for ma ne its, relia §|I|%/§f Si na ratlon can

be an |ssu@%ﬂ’ére€ém % B %p% BWﬁBW fygtem
phardeaméstical EOMpEositiahios wgeisreld e pErEehdar tﬁ)?ﬂ'érft@@fomé\pnl 28,

stomagh oA MR- Sionfignstimeackendondhddsaifierdn i s perein

composition activates. For example, signal generation can be affected by

the |iaﬁﬂa>wm¢@vmcw%f%ﬂ%o§w#aﬁ iSNRGRTE cSgSafsY, jtidsefplication
As syighicet mym@h@ﬂibaéh@mmei@mmrgmfmmm@weﬁ an issue under
pharm |nform cS sy em in which t of identifi L was
hlgh?y%l tro‘l ﬂ'ogﬁch thatthe i rg%j?ha g%%rr%er d ytér%%ydeﬁr%fregr Wénquegrical
- indepengisiitcof thenpastislI bl eavRERMEMIE. Stdnfadiosmaerig) theve a
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the first tlme such a capabll E& pre@ t disclosure
provides f@refﬁéaa%t%ﬁeﬁea %é&[rﬂﬁg ntfers, ﬁo%ﬂﬁ%ﬁﬁ Is
be inmcepiedatar, mmep,hmumwmformatlcs enabled pharmaceutlcal

COMPOSItigns, A rBﬁYﬂ@?qu 'Be'rw@%g?/@o‘?fﬁéﬁtn@rgﬁr%ﬁ%ed pharma-

Embodlmeots of the controlled activation identifiers of the disclosure

provitRmsiEs sistean i raliehI 6 SE BRI tHRSIRSEEHES BRadrigiyerontroiled,
congiitengin the apRicabesnsi valqhethamare:ewmlmfem m@apm@ﬁg datge

IR R RR S ¢ A I roaliat o 08 SIINIE Oheon

‘the Pé‘rg*%‘f P &1 rst aspec rovi

“ pham@@émo”&h%m&mme%@@ﬁmﬂew for ?r(%\)’f@fdﬁaﬁrﬁéé‘lﬂléém%ﬁ&\/e
agent; (b) a controlled activation identifier that emits a signal when it
contacts a target site; and (c) a pharmaceutically acceptable carrier.
In a second aspect, there is provi olled activation ingestible

identif ier thaberailer SigNad LBARRIEacs With dargelistebiid Riesemgatfle
O o oo oIS SR SRS LARPHERY BB
pharmaceutrca compositions, as may be pfesent in ingestible event markers, etc
Embodiments of the controlled activation identifiers of the disclosure provide for
robust and reliable use despite the eresence of variable conditions in rhe
applications in which they are employed, e.g., inadequate degradation of a
pharmaceutical carrier, variations in the environment of the target site of interest,
efe.
In a first aspect, there is provided a pharmaceutical composition comprising:
(a)  apharmaceutical active agent;
(b)  a controlled activation identifier that emits a signal when it contacts
a iarget site; and
(€) | a pharmaceutically acceptabile carrier.
In a second aspect, there is provided a controlied activation ingestible identifier that

emits a signal upon contact with target site fluid present at a target site.



(b) a receiver for detecting a signal produced by said identifier. In a fourth
aspect, there is provided a kit comprising: at least one composition or
identifier as defined above. The controlled activation identifiers of the
disclosure are identifiers that are activated upon association with a target -
site bf athiodysJde tantralled adtidatieysidentifieprisiome that is activated by
the pupsence, ol aBiedeiPrmined speclinaymuls anihe target sie, e.g.

liquid (wetting), time, pH, ionic strength, conductivity, presence of
biolégical iéteelRFS e esiieific Bratdlrns erashzy Rved HetARS present in
the stomach, small intestine, colon), blood, temperature, specific auxiliary

), blo
agelté (IR IR SUERVIAEEA ISLfO'BPEEIBgr, or other
phaaageuicats whastoearpikseiiee as difireallybmlevant), bacteria in the
stomach, pressure, light, etc. The predetermined specific stimulus is a

known stfRRISIERRCH BB SRR SCiGtEATaEmiAEs IeTdlRRdrbRe
configiweddapespenttibyoactivatiotar freiceitain e hidgdinhe ntshitheesigaavation

dengiaint vy e identilerds ndsnsndent bieLovieRrRankAR S 3Rk
site, e.g., the nature of 5the fluid at the target site. ~ The controlled
activdfiBsdehtihier ieridesea @o%trdlﬁé'ﬂfiag‘ﬁ%‘ﬁah diEtRemithdpPpgaypirenath,
inclusleiofnef Mesercempsenisawhgsedbe @ne, apaotiie momponeriszymes
proyide for the desired.con r?# activation in.res t pr. :
the e oo Shieth A IS R, LRI PERRTE S,
emBerhite il apperifrstedEadRGh SHEhAfdRinQBbedy &i¢rsdor other
conshictive anadidmpreeUrsepeBIMRSIo R tiedhaslt eanpasitionihe
as the controlled activation element, where this element, upon contact

with a fluid (such as stomach fluid), produces a 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 reliable 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
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30FIG. 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
BRPHRs/FIGS. 3 to 8 provide different views of controlled acti¥atidiy2007/082563
batteries in accordance with different embodiments of the invention.

FIG. 9 provides detail of certain implementations of an electronic circuit of
various embodiments o he |n ntlonﬁ%FlG lO(iPI’OVId dla@ramma ic

exMPRR) rBFFRLRrdt ?ﬁnpé SUINERY SOFATE ot L0 S nown
acsond.ainséowmldimﬂpﬂemhbimbmtmt on iR@fign ipinddesdvweo vielguetd to

an @%s&@%ﬂ dahlsformat asgardineh iR @msmbogineni-af thenbesdion; me

10FI rovides a schematic of an |dent|f|er encased in a disryptable
cofﬂ?&ﬁf&afa&tm‘fwa%%mcwmﬂa*?&ta% SO REEoF e R aRIdS, o
DERAILED: DESERHPFIEON

The controiled activation identifier ingludes a controlled activation elemeant
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
controiled activation identifier includes a dried conductive medium precursor
composition {e.g., a dried salt composition} as the controlled activation element,
where this element, upon contact with a fluid (such as stomach fluid), produces a
conductive medium resulting in activation of the power source and production of
an identifying signal. The presence of the dried conductive medium precursor in
the power source provides for a number of advantages, including the ability 1o
obtain reliable activation of the identifier despite variations in the environment of
the target site (e.qg., 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 conirolled activation element, e.g., in
the form of a protective fiim, that is configured to provide for activation of the
identifier upon association with the larget site of interest. Other {ypes 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
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
FIG. 1 shows diagrammatically the effects of the pill ingestion

where some of the pill has eroded away.
FiG. 2 provides a similar arrangement {o FIG. 1, with a coil rather

than two electrodes as the ouiput.
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15The 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
WetRAMtIOTRISrovided despite wide variations in the compositiéiay HIkEH S
of the target site. As such, the controlled activation identifier provides for
reliable and robust data concerning 20 contact of the composition with the
target si he_bady, Where the provided data is subs y l n
completg? Eé‘% etﬁ)d t%f any vaclg;gft?c')ﬁgqln ‘e %nwfor%{r%#eﬁ% PlQ?J%fhes(l) %grvatson
siteanecemlmg&zswdee@ltea/\ndewéﬁéf Bk gMipedbBRIPEsRion fraKe Fﬂ}fﬁ@f

the target gite geo\ 3R Tt ey De enemunigiedibrdsingielectronic
subject identifiers, the ide tn‘ler{ﬁp ri vide for consistent and reliable 25

sighery trk YRE Ao 3&&? SRfoBLiHEN Bt the target site
environnidfit. Tﬂ@appﬁe&tlarm&g‘rm‘mﬁmlrﬁeﬁﬁmi@fvd@@tﬁsﬁﬁéﬁﬁmeﬁ the
are multisfoldh and describer in fushsiedetaih nBSotapplicalion SadabNsent
US2006/016370 titled "Pharma-Informatics System," and published as
WORH61%16718, and U.S. Provisional application Serial No. 60/949223
and tltled":a'(m%‘stlbkerﬁwéesM%avlaer\/;%h@dlwlomemf Rhivth dppleafiomeat
degEHbRq ISt ALR MEARAIAISH Y 1R(RIANGR. as well as in Ihe

appli catlon reviewed In further descrlblng the invention in
greater déi&il, 331%"(%%@%?5 8f (e EFAPGsifidn@ ard idREIggsed In 2
foltoares tay ke disouissied abaysteonsdietusing ther sutgect zormpusitonsnt of
meH”boq] H3 g the subject compositions and systems and various
|Ilustrat|ve applications in which the compositions and methods find use.
Also reviewed in greater detail below are kits that include the subject
compositions. COMPOSITIQNSa | EiEMbodimentswof the invention include

a controlled activation identifier, where the identifier may be assgciated

with a caf8r-eafRiESifsHY &g 'ﬁ%ﬂ%ﬁﬁéﬂﬁé@@%@eaﬁ?aﬁ? Uepiefoat may
andema(ynoatmayuaoh becassriciatid thith tarusil Gite moreammmameuacapecmc
ac Y&d%%q Fifoll SR AOOAM SHBNAAANRBAIHSES 2iARMALCHovided

Inistration to a subject. As such, in certain embodiments, the
coﬁﬁﬁ@ﬁﬁl@H@ea\’érlﬁtf%&éﬂl)u“ﬁrél?@woé”@m@I‘lé@@‘\?é‘@ @e‘é‘r%&’é@ete?gﬁeﬁs such,
etqhd@mvmgdjehmyoﬁ@:adaﬂﬁi@fr ®ouicealimgestiote, wtd . Tihecdampositionsng

°f the%ac qﬂ%g&%@f@ dw&mw&%@&eﬁ RUIRE 809! A ROHIIWEGded

e ing es survive transit throu e gastrointestinal tract
suﬁ§ién‘ﬁaﬁybﬁﬁ@iﬁ%@mﬁl@@lfqmgfe1y= in ependent of any variations in the

environment of the target site. Accordingly, despite wide variations in the

compeosition make up of the target site, e.g., stomach, that may be encountered
in using the subject identifiers, the identifiers provide for consistent and refiable
signals that are not affected by the composition of the target site environment.
The applications of this new information device and system are muiti-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 appiication Serial No. 60/949223 and titled "Ingesiible Event Marker”;
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



As summarized above, the compositions include a controlled activation
identifier and an active agent/carrier component. Each of these different
components are reviewed separately in greater detail below. 20 Controlled
Wotivmtiomzldentifiers  As summarized above, the compositioid’ eftHg82563
invention include controlled activation identifiers. The controlled activation
identifiers of the present compositions may vary depending on the
particular embodiment and intended 75 application of the composition so
o 283 ) BRESAGH A B 195 BhHE Bri) R SSsCRERRH Rith B oYetems
coatactavitihva itargetiph ysiplogicaslatatioch &:g.cstomaitinsmall imtsktde find
large NIaSHNgs, &G ﬁﬁg?éatsm@&glm@&é%v G UVRHONOGCHISUAA M8 ect
that is substantially, if not completely, environment independent, but for
thSPIEEEHEE Bf the predetermined activating stimulus (e.g., fluid, chemical

5agent, 30 light) that is present at the target site of interest. As such, the
ide(?g%gg : ;\Be an identifier that emits a signal when it contacts a target
body (i.e., p ys_iologicailqlz site, where the nature of the signal is not -
substantfalpefiesed, i dfecteEaial, ByUHe BaRfEligiah AGYBLGNHaentier,
envirerment ofidhestarget pites apaddnm theipresenaeofdhe@mcttah, e.g., a
actiyating stimulus, For if t t site | t ;
oA AL Rl AR D 108 o B0 bt one

10 undergreaplEy ECaifis e MaBRE oRte AT RBIRIMIRITETEYS, Hif FanwisHENS
rangingifromeaiidnlatorihovitdrets a whgsetapars depmihemiesence@hents,
the fluid stimulus (the activator being activate weiti
T B2 o T e L et 1 SR AR A A LU, cto,
idefntifieinatelivarzdttainbemb cdimefrInapdiiatteice dNtsy COMRARE AR of these
S?g}fﬁ}b‘ijgiﬂ?%lﬂ&dtﬁf@&é?fn@@mgmrﬁt@m_ ftﬂ“@}ﬁc\/\df? m@sﬁwi{fy BeVﬁliI@@Q(ed
of different fluid composition ving a variety of different alues. In.

13 adaﬂfjonsgfvﬁifaerrﬁrgﬁ\%’ ly, hed ea}fﬁieg?nsa{gl@éﬁ%e%ﬁ&%ﬁ%&ﬁﬁ% - not
sigrahweiely imtbgated after it has been activated, where 10 activation

still occurgsin @ fRRERledipaanekthakisdaderendem oTdaraet it activation
environment, as reviewed above. De endin[%é?tln ;%e neeistgf a
id

paltRUEP It b ntHE siGRAT HHIRe P HORY fifier tha) g gdiMerent
genenip®ignal aceg eviesigh abiimibisipislgraidatifieiitieiawe composition
»phas contacted the target site, or a unique signal, e.g., a 15 signal which in

some ng uniquely identifies that a particular composition from a group or
f

pluF P a e s DAY LRGhs in a batch has contacted a target
physiologiealsiteatediatinvthahdentfiosiieys o badtertwHesstapiyaied

in g RLch.ef Wk ARFa0em - FodBAtah oLiRRISHS: RIBERS19BR! BIChresent

cannot be distinguished from the signal emitted by the identifier of an

otmﬁiae%@aﬁo%rﬁs%w@ﬁe%a&%.Hﬂ%'%&r%?%?ﬂ%%?h@?ﬁs‘%fﬁa@ed
25 identfientmmits hsignabtidiomiguehgidetitdiesra goreatenit.¢osagedevadnipon

from otheridentical unit dosages i & giveprRIShRSFREIRE, NLedRifach,

embodiments the identifier emits a unique signal that distinguishes a given
typBTs¥ iR B Sa s araRicstnG: Bipe'd GPUIRAIT GORRTEECR!G, 25llyRy occurs in a
medicatipniaom ethetaiypes,df medisatenslylneceitaiment independent, but for
the presence of the predetermined activating stimulus (e.g., fluid, chemical agent,
30 light) that is present at the larget site of interest. As such, the identifier may be an
identifier that emits a signal when it contacts a iarget 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
presence of the actual activating stimulus. For exampie, if the target site is the

5



35 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 '
WOSHHEBIASulations. In certain embodiments, the identifier eFhite 328157563
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 si anal ous |

wHIEATE Brs%‘ﬁc?cf SR AR othe heﬁr%&erfn’?’r'} oF any o ﬂ(te‘ﬂ |v| W#;étely the
thersferenisiqa ety itz raifié Sesennevigl Wﬂ@ﬁﬁﬁ%@&@l@vé’-#ﬁ W%n@ﬂaﬂons
embodipenintigrionab may eiherdiresths conveydrforpatienatout fhe fluid

|t|on or provide an ident; ode h| h,may be . use
refIEVATY ﬁfgnfaa%ﬁaa%a%*ﬁ?e%%g B WA L2 R does o
5 daiabasie %hmww@ldémﬁymgl@cﬂmgamm é‘@m@ﬁmmﬁs identifines i@émtifiecertain

m%%%ﬁﬂ%rﬁ@”@%@ﬁér?!e@eﬂgﬁgnmﬁﬁgszﬁ@%%m% af pravidiaga dﬁt%ﬁﬁﬁ@and
signal following controlled activation, e. g8 a&f D gta t with the 5 ta
| t

oitE! P8ISS AR BENAS Y e YAERTGH e g a
compewtrﬁmmemeispﬁt@amettab’t mmtiarphysitﬂtf@tra@!ta@@tléﬁ@tif@@m@sbe an

SUBIa %%Yﬁs E%rﬁ?;ls@w%% .ﬁteﬁysabaﬁauéng%ab@@nﬂa@&wa@an where

contact with the stomac ids eneratesadetectaétj)g Po%“f De endln%
10 on Ay RIAB U R a2 SET SRS TORMEA B P | RSRRS e iy By e
whergrieprese Rtattudeiasgetaolgsiological sites of interest include, but are

not limiteg tﬁ’@@;ﬁﬂ*‘)w [ﬁesogagﬂgnpg%ﬁm FhiksHeh, aﬁé@dm%latamed

esop ha us, s small intestine, large intes ine, etc another
Ioda%rfhﬁs'i%%‘tﬁérldaéy Q%@h%‘%f‘ﬁa%‘@ﬂ%él %%atﬂ)ﬁ‘g\/”%&h?aﬁ@&%{ﬁdﬂe”m‘es
etth@rtaetmbbnaﬁlomSet@ntmamtam eanbpediments, dhenideatifienas e.g., a

15 ¢ e a?%%ess i % astivas gr C(%érfs&émﬁ%%t Wit fIuidip 1Be daasissiEy from a

ne artlcu ition of the target site. In certain

en%@mn@éurm@.drérﬁlf é?eigtcﬁﬁiél?f?%ﬁ@a 8 @ew&f’y hRgeQIBRS IR target
eltbapmaﬁeﬁz @n@p?@hgmﬂbmatmmwm aphysiclogicaly aceeptaipmyed in a
I‘II‘CO nt of the compasition |

T o G e A el RO e Rl oo
cer:tatrn@mﬁ@arﬁﬁ@ﬁtéh@h@qaéhﬁﬂéwebﬁéh@ B SRS Ay telftiviey dosage

20 Wigka raReisgdeopaehout &bpﬁtﬁéﬁ;@ﬂﬂb&b@émrﬁléﬂﬂhrﬁ@r fions abogital that
005mmt tlmm such. as from a : -
o ST B aE, Bt v D IRRAL i Bbees in
0. osmvrﬁﬂtbaa@mﬁ@wm%\ucﬁ 88T HBBGHS f%hﬁi%télsbamsz Hitiaue
andig-height Eﬁétm%&sfr@m awm@ﬁé%abawtc?o@aga%rmmh@rqw‘é@rm unit
about 0.1 mm to abqut 1 m V s frorpzj9 9ut OS % a@&%u hQ gertam

rﬁoﬁgﬁ%lﬁggfro%ga‘be@um@cr%rﬁ 0a In cer
25 emmmmshéwmaemée@mttﬁmwnnymaiww%@h%ﬂowmﬁg ppiven unit

smallelodncliding - %rmragrsa@éénailgrdam@cnd@éﬁﬁlara{e@naﬂﬁm@segaise &g., a
variety of 30 different cl%réfd%n tions, such as but not Ilfguted to; a CHERIOI’]S n

CORFRFERHGR: £ cHitde PRRoR™ WL A InfigEiPat ol IYEE

igur
configaratiombetiynwhisre tipaitenléiecoafigaratiosignay bealelécteti®zsede.,

on iptended, ARRliGaliAn, eRihadLhimanyiacivres @k dosage formulation ever
30 produced, where such a signal may be viewed as a universally unique signal
{e.q., analogous to a human fingerprint which is distinct from any other fingerprint

of any other individual and therefore uniquely identifies an individual on a
universal level). In one embodiment, the signal may either directly convey
information about the compaosition, or provide an identifying code, which may be

6



The identifier may generate a variety of different types of signals, including
but not limited to: Rf signals, magnetic signals, conductive (near field)
signals, acoustic signals, etc. Of interest in certain embodiments are the
Wpeifitsigitals described in PCT application serial no. PCT/US2007/082563
PCT/US2006/16370 titled "Pharma- 5 Informatics System" and filed on
April 28, 2006 and published as WO 2006/116718; the disclosures of
various types of signals in these applications be ng specifica
mé’éﬁ%fﬁtéﬁiﬁ%\’r%lgp %%e i gl?h(e fﬂgnsmlssmn tlmeC(!)
|deietﬂiimsmarywa}}demh@regmmmfeﬂ@bt§d#ﬁ@ﬁﬁs the transmission time

may range fram AW, Lees IaaReuEAR of AAatE SN IenaskR®S Heiing
about 0.1 Rsec to about 24 hours or Iongﬁr such as from about Oé,[ P ’ﬁ] the

to AR RIR PG Rr . A HEHIMPIBEIPT s 8o WBLEL Ko tire
5 Depe;mdlmgmnamheegmen emtratimeety, the identifier raayisramsHgioal sigaal the

Ui M EﬁBﬁ”EBRuéég”ﬁt'ot"\é%%Hﬂoﬁﬁtﬂﬁﬁspmﬁ@mh%%@ﬂ%m%Q;e as

as a redundant signal. 15In certain embodiments, 1:1 identifie
mé&@@‘%@%ﬁ?%%r@’rﬁﬁﬁ%@e fohBlGHg PARADREl AP Tt ygﬁgecﬁ%?m
thevsigmal generatedidsy theddantifiedanaabe det@mined after the

identifier is IE%%H% d, %e%%mmm% ﬁ@@d@@&égg{a@r@@a@%mﬁon

mass programmal e fuse prog rammab e and even re rogrammab e
10 SUBRIEYRBOANRIALECAFESST] ﬁt@ﬁ*e&%raﬁ%éi%veﬁ&%@i %‘sﬁtﬁfe@eé%stat%‘ﬂ?j& but
pregyiged mdé@lt@wmgommaﬁammgawmmpasm dsedhers dbdedaath,

emitan, |dent|%{ %%Léﬂrr‘ihﬁsﬁ M 3' HEGsARY SERVERMRR: ocation inside

prog rgmrﬁlng ogy may be em ed In certain'embodiments, the

pré@?éﬂ@@mﬁfg@é@ﬁr%%?féﬁwiﬂ@@*&‘@@@ﬂ@ﬁé&ﬁﬁ‘@%g‘i}cR?YIB QrisA tagption:
tecéﬁﬂolﬁgé’eﬁﬁlﬂt@%@&hﬁémytﬁ@ empiayed indhstdjeet isteniifiessed upon
mcludes but i tli dto th [ R

5 R E U1 045 gl POSERR La r ea Eiion of e
aptﬂraatlelﬁéno 20050131281 and the like, the disclosures of which are
herein ingprpgrated dyysisrenee. WithintReer ethemssnaidiag o be orally
technolg amanuf cturer/vendor may asso i ni
gldgﬂeiﬁté%%’ﬂ@rgewgﬁ &fte "més?in%neéy As eennﬁwa:oglrpg@eﬁe% Eﬂg? el
contpesitiofe. ¢arrB0 cemaimethbbiitneaTtposkich ﬁﬁdﬁﬁdeéﬁéﬁmmﬁ%ﬁ/‘é@“

201N ‘iﬂﬁtf&%ﬁ%@@e%i?%@ﬁmB%%E@Ebm'@ﬁtﬁfééﬁﬁ eyl intseshicednfosmatioartain
into the identifier eg in the orm § rammln Wlth res W%t“g [\e:xqgmg from

sighAParRES ?@gﬂ??lg F8g! 0RheY 13 (P pateht
7,081,946 (Fealsphos Fr@oMatechR, rqwenfmﬁmwﬁa@e@ﬁbweﬁéréh@@ I mm,
The, identifier.of cartain sRbedipsnts Mrikdes shgIemeRiRjedeiowheres o

the memory element may vary with respect to its capacity. In certain
about 2 gr more mm, eyg ffom r]oout%.% mm 1o ¥y1 mm, stch as from

tﬁg)ase ie, a

75 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 {o about 1 mm, such as from about 0.05
mm to about 0.3 mm, including from about C.1 mm to about 0.2 mm. In certain
empodiments the identifier is 1 mm® or smaller, such as 0.1 mm® or smaller,
including 0.2 mm® or smalier. 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 setected based on intended appfication, method

of manufacture, efc.



5 embodiments, the memory element has a capacity ranging from about 1
bit to 1 gigabyte or more, such as 1 bit to 1 megabyte, including from

about 1 bit to about 128 bit. The particular capacity employed may vary
dapandiigion the application, e.g., whether the signal is a gefeFE igjriap2563
or coded signal, and where the signal may or may not be annotated with
some additional information, e.g., name of 10active agent, etc.

Controlled activation identifier components of embodiments of the ,
inventionMaVECPHSIY EBHIRRNSIAER M 4R et MERTERIAHESH P b B BN ciuding
maset campanents;: AT {ohalsignad gaergtiarn: coongooiat, (ndrerédlie signals,
S'QQ%L%%Q%G HoR C&@Rﬁﬁﬁ%&g@ﬁ%@!&ﬁ%ﬁ; by fhgratelied ﬂ%‘gﬁg%ﬂc signals

component to produce an 15identifying signal, e.g., as described above.
CORANBATIERVRATN CHFBERRAES Tl THe G HbIAD BEtH Gt o P hEHT ™
5is arpemMBARENS behactivaesitie signapgerratonelemenpobitieed as WO
desliel 1 prOVIAE BiSI9NA:E Gy by BIISHIRN A4 A0 RN NELA0HAR atons
following contact of the’compaosition wi arget physiological site 0
int@riaY MRSTiaRhhBcIRRTatIs TeeiBontraiRi@&6tivation component is
configurethto haraetivatad wmha mannes thahigisubstantially, itviete in ceriain
completely, independent of the particularly compositional makeup of the
o GRTEI O AVAAEH L RRB BRIt B Dl e e aeap 2o0ut 48
10 makaup of thegtarget 2 5site aboutA tevdewead andRCI4 dpplicationgariabng) as
PCT/US2006/16370 fitled_'Pharma-Ipfo j stemy il ri
289, régbg%aiﬁg éﬁbﬁgﬁ%é%a%b\%pg %&G%l%@%%?%ag%/aﬂonso ?ﬁg %geoglti:f@%ék' ©
masPbet AchpevadPippanstiig ey ioe giferepiririiglanhdie Slgefligpprendresmit a

inclydley itare nelimited denbatian b earmplatinss, S Batieyrerngatianay be
etc.. The differen(% c?tiv%tion pproaches disclosed in this co-pending

oL A AL BTR

&F88 ﬁ'}gr};\ apted to provide controlled activation, as
15 describednheasiin ambagdivgots ateehisieniifigicoipoRad pyhefdscpiesmmmable

Lhefi&%@ﬁiﬁatyﬂlan_ufa%fmr&xmmﬁssﬁﬁﬁguadtgét&@ﬂg;ﬁ@ér}e@g@s Hasesl @Bntifier
attery completion formats may employ a battery that includes, when

comﬁé%? RS 5’?1%6%%9? fan %’I%é!['rco ?/te%heeﬁ’ﬁwgenmer may be
colfipositimgisranaiiiisterest; epyodirmgesanle afdsgavstgthmughieheand even
esophiagksnihRiRcesds tempierhesterashitbied cabedsRadanelatiters

provided within the comgosm_on do not constitute a full batterél. Ho

20 56 e UohPSERHTEH ARLINBY TS dIpHR8 DL b AS AR fdren coded

stommachitflandideittigmgysitpel§ G wiancoomdsiedt. withy &dmheiili@ce}% g ming
PregHRRIdREdie) Gom & the identfieragismndhe eIBeridgramming
Cortr(leggrqglggg? fetrpwgk?;?etée{ssy'ﬁff?g t%%ggglgg()ymgig?!)e%Enogrmggsggép}ﬁggévIodf m’i%srest
that may be employed in the subject identifiers includes, but is not fimited to: that

25 described in U.S. Patent Nos. 7,035,877; 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 unigue |D 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 handling of the
compaosition 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



10 completes the battery. Therefore, as the composition contacts the
target site, e.g., by entering the stomach and dissolving to the point of
cathode and anode exposure, a power source is provided which activates
Wi JHBAERES e.g., in chip configuration. The data signal is thBR1/US2007/082563
transmitted. In certain embodiments, the battery that is employed is one
that comprises. 15 two dissimilar electrochemical materials which
constitute the t lectrodes (e.q,, d cathode) of the ery. :
WHRERCHRE Ié%’yr@dsg rﬁ%&%ﬁ]}a sgar%‘ggggggd@ﬁd @S?noes |necoontavif?t1%t/ﬁtﬁ¥thgerem
bodgdtoitatuchyasistensach acid or other types of fluid (either alone or in
combinatigy Withadiie ¢ SeNAUGHYSIMRMNIETMBIREY SOR@RJEViawesht, where
below), a potential difference, that is, voltaae IS t8eri’iera§g,{d %ﬁtwelﬁn g((e)rtain
thd"EleBIRONNY a8 H RIS NG EspattivEd fthtih SRd vaRRChon
5 reachiorsiTecusTektotnectwelelectious raarprlisy F0BINGId eell2bpWatterylo 1
cap: Ihereby RepLodugeds Aearlinglyy H@)ﬁ@] kdinnegteeh i investienavout

such batteries are configured such that when the EF\:VO di .simiIarhmater'{%las,{ion
ard 2Bl bERAE UEFPeRL £GP HE SR ARy HRPHIGNE08 acePBlgaton
duting thiespifty sicakandl ¢hengiad25Ssarusion ofded sonapositdorier aviielsional
(e Slona! GE0SIAIOR elemEniis Rl seio LYRIIRAS asRRIReRde ENCRIRG of
dissimilar materials in an electrolyte are at different potentials, similar to

10 theipsRES hdtlel of a 'potato battery'. As an example, copper and zinc
when puGsteaieell favetdiffeieatifietentmindmitarky g@’fd)aqments of the
magnsSIyn A different poealay AR reskild PrisBtab difesRacs: more
between 30the tw issimilar materials is generated. In certain of
theSEBRTRSERAREEED IRSITARLIP PHANSATEE AL MRV ReB #1988, FrikEiion
soureRobIRIrexplatis.aleatmchemical e ratiantiveamianiosohativncspobiase an

_gasiric fluid, blood, or othe 1y flu nd some tissues. FIG. 1

15 pré(\}/‘ia‘(ﬁ]g; ;g%% ?gﬁjmeri%tiésrce!%%%@%%{agt%ﬁ %f the events which occur when
the pill is ingested and dissolved to the point that some of the pill has

been sharicalyansiar physieally eroded away. Electrode materials 1 and
2 (32 and 33) are now in an ionic salution 39 (whic d
target sit% %auiﬁog?{)%%\gora{sgygaé? Site Ui c%ﬂr% t';sl'(r\%cf: W@e riﬁoﬁ%%%?é% the
metiting] precIAteR)cPiIeEONIRUIRIBIE teramedaasinditage V-FARFAN of
20 hri%bbslﬁ“%%&\zfgﬂt%,apflali@ﬂiE@ a@tﬁ{ﬁﬁaﬁr Olﬁfc eSS UitdHpddmotwosomtpats afget
that electronic circuit 40 are EO 41 an 42 [ t .
SRR ST, S e ateh Hhd Monuted activation
enmisoohorEt rid Shigw ol FIGeRaiveiedtie SigangeherhifohtbriaTdRt gdr not
inclydesReneaciscinie the QaRvlisF CAhpboi iaalrrhos sibladrget
arrangement as in FIG. 1. Hoc}gever, ir}stﬁ%d %1(‘} rr]%avisqgotwp el?(%tﬁﬁ%? %ﬁarget
the> bttt NN R FRA R e RS AL R RYIEPP AN S (33 5h ?gjare
25applied to the electronic circuit 40 of signal generation element 30. The
OUtF]j_UtS Ojﬁx_éh?eﬂ@\%g&’”?ﬁh@@ﬁga&%lﬁﬁi@ﬁu@@%ﬁ%@.CWC¢3&J§£®6/1_6|3701 fitled
configuration provides that a battery is create ode materja
anapgiﬁ'ﬁalg’f%{ﬁ@% \?ﬂ)ﬁé%)@f&g@ ?o%r%@ rilol%ti%rs 8 gh&}gdogﬁ%%h ralv%ss WO
thecoiveuit 401 avhitivaieatssien datiflating froqushisy eThiiseoseillagngf different

current 00as thEgug BﬁB%&B&E@@Q@Q@%‘?@?@@ Rt iAgoeHe sigBa)-ddrifsrion,
near-field quasi-static electrical signals, which ma sufﬁer fégrgiésé%ralfllc%nt

30 att@RLEHOFPIMIBHIRR B8y TS ALETRRE BB AR GGhRE? S con
trapsmittedaihsieagiorbady tissvesdilithdesdtterration. controlled activation, as

described herein, and as such are hergin incorporated by reference in their

entirety.
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20 The RE 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
WOWKoBY e patient will detect whenever a pill is ingested. &S 403§+
illustrate an identifier 30 having a signal generation 25 element 40

powered by electrochemical reaction. Signal generation element 40 is
electrically connected to electrode electrodes 32 and 33, whi .
of two di%@rrgﬁ?m?er?éﬂ@@ﬁad’a gﬁé@e{& ) ??ﬁs%%%gg r%%gé%%ﬁr&ﬁ%% on
Whemaiectades182ard 33tene inamiordeteh affnkostlieiem socaihode, an

potgptial diffesangs denglonsraatwmean thessifer instaneaalegtinge Bested,
rises to a higher potential V+ 30 while electrode 3 faIITs trotﬁegos €L e The
pORBALEANRSTIIO RO e iR HhfaA LRSS B poWwer Circuitry 58:

Elestnodes=:2 anb@3 parvidedmpleimehteddmpasitors waykpifacimstatee Ul
areas i f RAMGYTAediGEUS chipkanhe ceatede and
Wi&gﬁt\ﬁg 'd?ﬁg‘?g,}%g mseé{gél??gfwcc{? F[rﬁ}e entire chip can ﬁe pIche in h(\ew i'%%nig di; q

sofi96R: KifertiatiAsy, MiEbHEHRY 3 altP33%hay &tefinall é/from
elemenicdfas shovon. iitieracangemments traidetsiidie ageds the electrolyle

Electrodes 32,1 63%%@93;3 12de, of any, twa materials AnpsaREataiR theus
the identifi

environment in which ier 30 will be operating. The actjEve .
maRTRIRIGF et bl PRl SRAREIIRRRSWIR GfERSHEIECPBET LS 1Brast ste,
potentials e ingtaacspinzapraectikadime nts tih poiniovicabhdioargdanode
comprises stomach acids, ele - nafenf a8 pollechi
T O e iy o P
cofediepsrsietatlirelyamdanativehe i etstiiéfles can be fabricated of
aluminuny, @:aRY: eties@eRtustive maateriahaviosasundya d0dime tothaises
applicable ianic solution is lon Allaw i ifi [
O S R B B e o
cerrpodemtbariese) thbthairsiienadying Me slstereroiiaHatsargmyrosed
noé‘g@?@vﬁ\ﬁ/eﬁrgecﬁtﬂéi mnﬁd% U ﬁ}diﬂ,ebiiofﬁla@mmw and o saltefstypes of
as Cul), With respect to the active electrode

B T AR N AT A e e HeBAA Fursor, os
diffeventeiczttochembeid pistetifiarseoltigh jsafd iR aRtPacRE ARSI Riiveen

argrsUiaRiesges Asvariabef siflesermaieralsirapheemplayernbas taetions
battery electrodes. In certain embodiments, glectrode ials

DO 28 RO RoF B Ry BOA o SRl By v herety oc
siteraigeethe Atoaniohlysufficterodimenttivis the sigeatigensidiondighféngre
of H&‘?\fiigﬁigg iefcicsr iR e mbadinasimibe veltage pievideddan thehe target

e R O e 2 e RO S Wb

highresisuch @ Gdrsasitighenyeigh , (De3sigoritigherling aHng T. 5 VBREHY 2

highgih @nd MGluaing T8 olis Qsians makersmesr @iempedimantsierent

thepotent%als, simitar to the physics model of a ‘potato batiery’. 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
the two dissimilar materials is generated.

In cerfain 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 fiuids and some tissues. FIG. 1 provides a
diagrammatic representation of the events which occur when the pill is ingested

10



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

10

15

30

are not I_imited to those reported in Table 1 below. WO ;
WOOBIHE2486PCT/US2007/082563 TABLE 1 Anode Cathod& Metats” /522>
Magnesium, Zinc Sodium (t), Lithium (t) Iron and alloys thereof Salts

and dissolved 1o the point that some of the pill has been chemically and/or
ohysically eroded away. Electrode malerials 1 and 2 (32 and 33) are now in an
ioric solution 39 {which -may be made up of target site fluid alone or target site
fluid combined with a dried conductive medium precursor). This configuration
creates a low valtage (V-) and a high voitage (V+) as applied to an electronic
circuit 40. The two outputs of that electronic circuit 40 are EO 41 and ET 42,
which are the signal-transmission electrodes on the top surface. In an alternaie
embodiment no shown in FIG. 2 where the signal generation element 30 includes
a single electrode, the output is EO0 41.

FIG. 2 shows a similar arrangement as in FiG. 1. However, instead of
having two electrodes as the output, a coil is provided. Electrode materials 1 and
2 (32 and 33) are applied 1o the electronic circuit 40 of signal generation element
30. The outputs of the electronic circuil 40 are coupled to a coil 43. This
configuration provides that a battery is created by Electrode materials 1 and 2 (32
and 33) when exposed to ionic solution. This battery drives the circuit 40, which
creates an oscillating frequency. This osciliating current goes through the coil and
generates a RF magnetic signal. Uniike near-field quasi-static electrical signals,
which may suffer from significant attenuation through body tissues, the RF
magnetic signa! can be transmitted through body tissues with less attenuation.
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 ithat is womn by the
patient will detect whenever a pill is ingested.

FIGS. 1 and 2 illustrate an identifier 30 having a signal generation
element 40 powered by electrochemical reaction. Signal generation element 40 is
electrically connectied to electrode electrodes 32 and 33, which are made of two
different maierials and are electrically insulated from each other. When
elecirodes 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+
while electrode 32 tfalls tc a lower potential V-. This potential difference can be
used fo 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
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Copper salts: iodide, chloride, bromide, sulfate, formate, (other anions
possible) Fe31-salts:e.g.orthophosphate, pyrophosphate, (other anions
possible) Oxygen (if) on platinum, gold or other catalytic surfaces
Yiderwaletidrs compounds Graphite with Li, K, Ca, Na, Mg VaR&dilirt6%idess
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 _.These may however be used. i
aqﬁg%mgtgﬁ%gm%téﬁ% s%(él%g%& . r&ar}'ee&egr}é] pe)llga&’fy{i('?lnsﬂi Se{g | |§%§§1%ss@wn'
thégmecalteddpretgstedithivmangrit" developed by Polyplus Corporation

(Berkeley L) uhese apobingiimisdenasitechandhe suHpsepisitianme
metal to protect it from rapid o;qda% n and allow its use in agueous, .
enfAPSFNERD b AR BREHES PSR §s‘“@arée”9p§éﬁmﬁg oﬁeﬂ%@j\.’e materials are

++Hiigsmiiredt oxggeinlsamtalsiiserve dechadtbivia) Ipoiivisisd; ahastance, in
disgolved 0xvaeR i thRere ionic solution 38 comprises stomach acids, electrodes
32 and 33 may be made of a noble meta! {e.g., gold, silver, platinum, palladium
or the like} so that they do not corrode prematurely. Alternatively, the electrodes
can ve fabricated of aluminum or any other conductive material whose survival
time in the applicable ionic solution is long enough to allow identifier 30 to
perform its intended function. Suitable materials are not restricted 10 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 -
metals, salts, or intercalation compounds - with suitably different electrochemical
potentials (voltage) and low interfacial resistance are suitable.
A variety of different materials may be employed as the battery electrodes.
In ceriain embodiments, electrode materials are chosen to provide for a voltage
upon contact with the target physiological site, e.g., the stomach, sufficient to
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 0.07
V or higher, such as 0.1 V or higher, e.g.,, 0.3 V or higher, including 0.5 voits or
higher, and including 1.0 volts or higher, where in certain embodiments, the
voltage ranges from about 0.001 to about 10 volts, such as from aboui 0.01 to
about 10 V.

Materials and pairings of interest include, but are not limited to those

reported in Table 1 below.

12
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10bodily 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,

w.Q J005/efhance the voltage output of the battery. Non-metal8 €8t SEHHas2563

be used as doping agents in certain embodiments include, but are not
limited to: sulfur |od|ne and the I|ke In certain embodiments, the
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on this).

+tDissolved oxygen can also serve as a cathode. In 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., 1o enhance the voltage output of the battery. Non-metals that
may be used as doping agents in certain embodimenis include, but are not
limited to: sulfur, icdine and the like.

In certain embodiments, the electrode materials are cuprous iodine (Cul}
or cuprous chioride as the anode and magnesium {Mg) metal ar magnesium alloy
as the cathode. "Embodiments of the present invention use eiectrode 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 Apptication Serial No.60/889,868
titled "Pharma Informatics System Power Source,” and filed on February 14,
2007; United States Provisional Application Serial No. 60/889.870 litled "Pharma
Informatics System Power Source Having High Surface Area Cathodes,” and
filed on February 14, 2007; and United States Provisional Application Seriai No.
60/889,871 titled " Pharma Informatics System Having Short Resistant Series

13




10pharmaceuticals whose co-presence is clinically relevant), bacteria in

the stomach, pressure, and light.  The controlled activation element is
made up of one or more components that provides for the desired
sontraligdastivation functionality, such that the controlled activEtioRd07/082563
element is responsive to the stimulus of interest. The nature 15 of the
component or components that make up the controlled activation element
marté vary. For examPIe, where the stimulus of interest is temperature, the
cortdIRdY adtifafibs'eteRentimilint FPRARTEPET afRaterigiNs PR R i bY
(e.g=fagpalymeric film) whose solubility is a function of temperature,

SPeCiﬁca'%Q”SowJ-%|B8°%E%§t§>%'“B!%n"f‘én?r BFARROMY AGMPERAILIS, t%r

film may be insoluble/" 20 impermeable to water at room temperature but
solGRIEOPRFNE BYAECR BAC PRIERBRRISTGT iRtarsdtiehaPhitliasR i serefopistisRul:

sfilmssinalusian utam matiimited:to tha oy mericrmaienalscisied betwurt to

thoge t?eré‘b&%if\}r‘ee?tsu%:’fﬂf [ pregsure. is;the. stmul ‘a{fdn(ﬁ ik }Pﬁrﬁgr‘sgﬁ"?o%c
ACHRVATION SISMENt Sy b 2 prassure Sanaitive matenal- e ¢ a capsule of

shéllrergtexepnprstiiadeirgices Mssiel¢h atetiApeaita POleias of §parmes that

megRApiead stranath SueRdhatALA presswedfimeshplisbabeye dbedive stpleic
the elefnent will ?e %{us ed and CIaII w the identif]ie{ toS 59? a{g:rtivsal}egranq other
trafsmit s si%?%rﬁn otRet elﬂ%%dﬁﬂesn%ug? int&red ; the stimulus ay(be
10ligmh#oraseaiogle, trostnausaseitbeia Miviederntlabsltvhigsteds in the
beepattasherkio AlWRgighs the identifier passes by the tumor, the
controlledgﬁlctivatio element 304na)éinclude§ comPonent that provides
! 5 5

light at a SMERRHRGENATEIGTh Y6 TR (R0e7 Ehd a0 A cOMpSeRt tHal ™'
detisets mmitted lighttironetitedabetinaltiydcortienizntiighlicmlize sum that the

detegton ManPs SBRIXaEEen e delastale CAMPOBRtIBIESISTIRE nature

emitted light, it will activate the identifier in a controlled activation manner.

1511 QL3P ST SR O TR USRI SPE"Eo b S MR/ S o AL SRR st
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magnarial iR stsantaly rif Pek compietely . iRgerendeniofdarart aitg. a

environment, as reviewed above. In one embodiment of interest, the
corRPHITBE ACHITAIEPP BB MR R (ISR RideMSTai ety SPRRITRIN B that
uptreonsiatidghewdthorangeat sitelfluiohpraduee SanHonitimedaynbénitsetuble/
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, €.0., as reviewed above. A 10 representative configuration of such
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COMHROAERhi IPTaYiERs IS b3idnl Gn hobe wnhatieanslement wisure is the
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Positione ween e ode matérials 32 and ried conductive
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tumor. As the identifier passes by the tumor, the controlled activation element

30 may include a component that provides light af 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
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70 limited to: KCI, NaCl, MgCI2, 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

Wik nsany convenient format, such as a lyophilized saltfFéoitifyéSiticmese3
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 to retain dried conductive medium é)rieﬂ'?nw or, The protect’l\c/)f-;e q

bafARPSBSMIagaHRRR DY ATHPOr itferbit e SR R RE M

adatitiontitor seawimg . to retain the precursor with the identifier. For example,

the protegtive,Darie3gMaNsSanue He Riave ohaentplied meietss Mnents
target site liquid to the dried 30 conductive medium precursor 34. In FI%%tfls
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may be employed. The semi-permeable membrane may comprise
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lesE. SUER 48 & ess). In certain em ments, the membrane

is aiwawﬁﬂql?q%wdmé‘i‘rﬁ?@m@@H@%@@@fkﬁ’%ﬁé}ﬂ%%Ii&fé"ﬁ%ﬁ?ﬂdw"’e
othesdluid sepstibesis at 10the target site, pass through the membrane to
reach to the dried conductive medlum recursar of the idenfifi

Instead 3’? 8 Qeﬂli? "?aflit‘ntlfJ1 é‘eﬁqe?ﬂ rgneveargg id Wapré?&tir%af |fr1|$cYu§)ees Of 2

or mde@/flefdiﬂfwrpiaﬂ'@may GENPRSEEINS FoPERARIIES |ﬁfFrl@r%‘sttﬁé>lude out
baffery.inelges ©oidikasrish AR whichiinshedemadldid oy patazh. :thenoz

fluid flow path 15 37 may have any convenient dlme sions, in certai

e En SO 18 P8 ARhTRATS W SR St i T
thrionghith&flevifipathysiclegipillryasmtiantl ensedfainieineedintine, By Agidot

flowwpgth Bagmictesgalfginssrmeeionakinigsdimensipngesigho akihiee the
independent dimensions are greater than about 1;‘&51 %d less than <’:1boaust>a|t
1OBHANHEGE HREEARILIT G s LB B P iR CiANs Pl

depth oeslidasetéredependinghondtiedpasticulay rigtureofidte lﬂummcmrp@ment

or chanpel, may @%Eﬁ{&%%gg%%&gggﬁm such as from about 10 to
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H ut”

sectlona%yéﬁ%mgi?mmgﬂ?fiﬁosfgwa bb'
2081, Z5,6C0igemBieT hrecindes GI’OSSE%MQDhah’ﬁﬁapé\@f?tmﬂﬁchml\ﬂ@l@ﬂm@f

Va%%@'ES%YanﬁF%i?@QJ“E%HGE‘&IUéC'M%f&#tﬁé%&%#'n?ﬁ%%ﬁ%té@ﬁﬁ@%@ 35

square, rhombic, triangular or V-shaped, D-shaped, U-shaped, circular,

sefirirbargra dmpRia HiteRat m@@flwri%‘?ﬂ?e BJﬂBW%%tW Z9URGA RPrving
Fltn metsistiadghitedheflowipatie maytitourSer kawm@levatietyrofadifferdatrier 35

CO%]%”E%WQ%SM%U et %@%rms‘é'b‘%é?&'}?& oF 1HHgS: BR-CHAVIN@A&1Bried
red. Any convenient fabrication
conductive medlum 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-permeabie membrane
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30 techniques 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;
WOLTBPE216,103,199; 6,056,860; 6,054,034; 5,935,401; 5,858 BER067/082363
7,069,952; 7,033,474;

may comprise ePTFE, Dacron®, polyurethane, silicone rubber, poly(lactidge-co-
giycolide) (PLGA), poly(caprotactone) (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 embodiments the
membrane have a pore size (MW cutoff of about 1000 d or less, such as about
500 d or less, including about 250 d or less, e.g., about 100 d or less, such as
about 50 d or less). In certain embodiments, the membrane is a water only
permeable membrane, such that water, but little if any other fluid constifuents at
the target site, pass through the membrane to reach to the dried conductive
medium precursor of the identifier.

Instead of a semi-permeable membrane, a solid barrier that includes one
or more fluid flow paths may be present. For example, in FIG. 5, the battery
includes solid barrier 36 which includes a fluid flow path 37. While fluid flow path
37 may have any convenient dimensions, in certain embodiments fluid fiow path
is a capillary flow path, such that fluid flows through the flow path via capillary
action. In certain embodiments, the fluid fiow 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
dimensions, i.e. widih, depth or diameter depending on the particular nature of
the fluid flow path or channel, may range from about 1 to 200 pm, 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 umz, such as from about
200 to 25,000 um?’. The inner cross sectional shape of the channel may vary
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 fluid flow path as shown in FIG. 5 is straight, the
flow path may, course, have a variety of different configurations, such that it may
inciude bends or iurns, be curvilinear, etc., as desired. Any convenient fabrication
techniques may be employed, where "iab 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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vaeaws@Ind flow properties. For example, the surface enerd’;?j
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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

S
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 fl nay pe increase . -
DRROTRE e HyCRBRITA. Ao o AT g SIS eyt e Reren
mdificatindpeptieteisnetay be employed, where the particular protocol
chosen may.dspendRaithe-particulaibp.compesitonefihadastenanted to

the desired surface ener roperties. Eo le,.if wish '

T et e A P, S LR I of oo
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ernpadimiintsi therbaririfiase besoraabaneishptodipeiodrtatehithaay be
ﬂué%g%%@ﬂ sificiept.conugrvity io.astivale dhedaeriliss A 8n the particular
predetermined manner, ejther alone or in combination with dried
COMIREREM eRfiLthEpRIET RS oPHat Haf BE e SEIESh TSP ESS T
e@m@eﬂﬁof@mme mmﬁimenﬁmm@’Q}aMa 8898 prekws; the
th%&%@g%%?};%%ﬂ%ﬂgk@é'%dg EQUNGBredRICENINRdCriRica 8 8tace energy

conductivity,"pH, etc:, disrupts (such as by dissolution) to expose dried
cdﬁ@a@ﬁ%%éaﬁm@ﬁ&@&%m@iiﬂffﬂm’émEr?@}%wa&?\?&fé’?ﬁérba%%rf-S-
Whike Fi&. 6 shewsthempresence of such & heriver iwiticarrietbpreeefsdr, its
2??%%% (glrigoq precursar need not be present. For example, FIG. 7 shows an
e

urg %S . . .
ent wheré a dried conductive medium precursor Is not present. In

this emblodiTEHR, PRERIMA Ry e IRHRIEEY BReiRd iR 45rUpg YReaHRpntact
Sutiaﬁﬁra@dmwmm;ﬁ@nMﬁmm acBuid eefing peedetesminedideitdfier, in a
e.g., conductivity, pH, etc.,.protective lay ' ( .

LB 5 D paee o D s 22N D iy A coucive
actiestigrtherbattesy. that may be present on the support. For example, %/IG. 6

shows an embodiment where a barrier 38 is present that, upon contact wi_th a
fluid meeting predetermined criteria, e.g., conductivity, pH, etc., disrupts {such as
by dissolution) to expose dried conductive medium precursor 34 1o fiuid and
thereby activate the battery.

While FIG. 8 shows the presence of such a barrier with a dried precursor,
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., protective layer 38 disrupts (such as by dissolution) 1o expose dried
electrodes 32 and 33 to fiuid 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 conirolied dissolution composition, i.e., a composition
that dissolves in a time dependent manner upon coniact with a fluid, where the
dissolution time of a given material in the fluid of interest is known prior 1o contact
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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
wlaigpmmere the dissolution time of a given material in the fRAJ GEASSIESEH63
is known prior to contact with the fluid, such that the dissolution time is
predetermined In certain embodiments, this composition is a polymer
mposition, such as a polymer composition employed jn time contyolled
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FlG 8, dEr'?h@%d t‘ﬁﬁ&%séﬁﬁ fghehagi '%hr,% ds eMBrang, d&ﬁﬁt\!ﬁﬁﬁ&ﬂécryhc
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electrodes an ace in between e}:rtarn embodr ents, on
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dissolves away, resulting in activation bove discussion, i

combinatiol WRIFEIBE. ¥t @%Fm‘r‘d‘é%‘%}’e%@ 8?@&'&3.@%8%%% negd by the
embodiniewts of thGcdhtiblledeictivatitrnyidaietie bitter, 30ssubjeetorane, 1o

|ncfHU§r§mﬁSe%%§%%ggdaﬂ9%§ éﬁ%&%tﬁ%ﬂﬁeﬁttﬁa&@%ﬁt%ﬂ%@mm only

a single component, e barrier, a dried conductive medium

et GRS B BEHE € P SERVAHON IR Yt P RGRE"Y Wil not
25 Comp@tmms.fﬂaai&tl\mlh telgetiveetoapradiie tohtfslledcactivatidan embodiments

gﬁ%j&?%tééé&% dsnLifierde 9-pubere the: conirpllacdReNRNONBIE Meing

oth a barrier and a'dried conductive medium. In certain
erﬁB@éI YRR, the various controlled activation mechanisms described
above carhbemldiee@btmoaprme\zmbamadedmrﬁlﬁtﬁu tonfonandes details of

ac%téﬂﬁ%” pe?n&%(ﬁ@ltgy%‘?srr%f %ﬁtﬁﬂ%@eagﬁ%?@negt%ents of the
otherwrse resent n an identifier, or a film-based activation can be
30 COWQHrdentmers As described above, the controlled activation element may

include a single component, e.g., a barrier, a dried conductive medium, eic., or
be a composite controlied activation element of two or more components that
work together to provide controlled activation functionality to the identifier (e.g.,
where the conirolled activation element includes both a barrier and a dried
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5with a capsule-based activation and a salt-based activation. Examples of
such schemes include but are not limited to the following. In one
embodiment, several layers of film are present on the identifier, so that the
firstdenparsprdstects the identifier during processing / storage, tRETHEEWAHLS2563
layer dissolves when a target pH is reached, and the third layer releases a
salt to 10 finally activate the device and transmit a signal. Advantages of
this type of approach include additional protection and mar%/ alnst

acSRUSHENG PIRHRurl £RIAIR TP RV e RN BRRY R HRUAE 8%0%05“3“0”
themmmsedesusd@avemuewmmdbé\nothimn%ecoﬁahmuﬁlkayeaehkcmlm Isuiti-

as g AideMpeURGMeshanism Ee%%%%m?p@?'&w ierwil activate anla or

after the specific sequence of 15 conditions have been encountered,
whitREARR STPSRftictt 8P iFpILShIS TSt REMY AEiNR e HBvRG BynDined
5 dlp\mmgat i dsngledfuidatibolding at mlthmmdﬁhtmﬂmut%waitﬁmn:g such

AngUiE! SRR B UURIERAIFLIR ot assialing fims thatare deposted

erent arts eactlvatln sur aceo the’identifier, e.g., the
electrodeiﬁ 09@ mpwmﬁﬁé%ﬁwdﬁﬁmﬁ fﬂﬁe ﬁi@rﬁ"ﬁ‘é?%ﬁi? fhe identifier, so
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cofuedndiiereinonsatine Glirssh.s0 U asinel s iPnmiiedig

an identifier once |t reac stomach, then transmitted again when th
10jdeliftrlbyr pehchasttve Cﬁﬁt@%@l@%ﬁ@"ﬁ@ﬁfﬂ%ﬁéﬁﬁt réﬁl‘fﬁ@@@ﬁé GHIGHS e of
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such as assa e Arou dlfferent art of the Gl tract. Ano]&
re_ma ivation. %1 a CY 8 va e once all the ac IV% ev?nzs
co b|ne atlon iS ent etecta combined even
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of patients ingesting things the are not sup ed to with their
15 R IERTRN 20 ARGl GEMTE Sttt B Re el W rndmpegeioe 0
diffepenesithatitkepthedimmyion diffdiamedniditodsinuthd! @ teadioling it in the

ideptifier mayReRHibHY. two separate transmitting elements that are
activated via different mechanisms, so b at in addition 8 activation o

identifier MYSHRRESHUAR B UbRIRES %%Pftﬁ‘é“t‘ﬁ“f?g {8 Sheiedh ‘{98?8”90‘
exampiécame eleinehtle aclivated byriatewbHeateiitiber and thseothesiriges.

20@ high pHGERAIIRNbattery on the identifier may be micropatterned or covered by
several micropatterned patches of film that activate in different paris of the Gl
tract, so that a signal is transmitted by an identifier once it reaches the stomach,
then transmiited again when the identifier reaches the intestine, and again when
it reaches the colon, ete. This configuration allows the same identifier 1o 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 aiong
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  medicalion.

Another use in cerfain embodiments is to transmit a different signal
depending on different conditions in the Gl tract. An identifier may be built with
two separate transmitting efements that are activated via different mechanisms,
so that in addition to activation of the identifier information can be obtained about
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Identifiers of the invention may be associated with carrier compositions

that can potentially interfere with the functionality of the identifier if the
carrier 5 does not degrade properly upon ingestion. For example, a typical
el napsateste.q., made by Capsugel, Peapack, NJ) dissolveEGH/AGHE0$2563
solutions in a manner that is strongly dependent on physical (e.g.,
temperature) and chemical environment of the device. Under certain
combinations of condltlons the gel residue may only dissolve partially
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thamamjm wettinglaufficenthedtsigendratgd toaise thedbdakt the partially
'QBS)B%BG RY AdanealaiE8s £ 19 %S}aﬁﬁﬂe@ HCoolnMdig Yans

Examples of these salts are: ZnC?2, B CI2. In' yet another
enﬂwnﬁf@m egeg”ea(écgh&%mﬁ’%ﬂ@z)ma@ﬁpaaw sfr%geﬁ%“%&pr%@ﬁe'es

25 majecialfe garaﬁhwmklume)ommca@pmnlg anlikiespropdigyristint|udedostance
|ns C | t
o B e G oaay iy 1 ne
Présesiiiasice o ptheansifes %@ﬁﬁ@% tnfp%vw&n%@mﬁtﬁ%a%@%yswemﬂg
arrpywiribie waliesesokile pelypharradedizsolesiawiay, allawing theistegrating

12 | |
CoE s De e Bienia g ppenipactae

30 coﬁ@dﬂe@%&fﬁweﬁm@mﬁaﬁﬁm@%miwpf%@yéﬁ e/gjatgd compounds.
dew&edaabwe éh%&d;rm@nﬂgy@r @@ﬂﬁ\smw rnhoase surtaeeqef thepsule that

evice or a portion thereof (6.9, coYeY %ﬂ U%Bna%tweerggg e fiheq:
deglce or elec rng elements resent ereon orit may (e{0)V/ sur aces

of fherldbvieds 1EE&RIER mhﬁmmém@@ﬁb@@éﬁwéw&tﬁéu‘ﬁa@uﬁﬁ"iﬁw%ﬁn be
film@idavere egpainr embedissisothgidentifies device isabsagstiateshon
entirely in a polymeric pellet that dissolves in response to

chemical/physical environment and/or tjme. The resultant pellet is placed
inside a gel cap or compressed into a tablet, where it also protects the
identifier from damage caused by the large compression forces



20used to make a tablet. Film barriers have been described in the
above discussion in terms of their functionality in providing controlled
activation for the identifier. In addition or alternatively to this function,a
Tith2BeivEiBfhay be present that is configured to prevent mechahigat¢7/082563
damage to the identifier (e.g., damage to IC or battery layers) 25 during
processing, handling, bottling, or storage. For example, the device

includes in certain embodiments a film that prev ctivatiqn or 0
de&%@?ﬂroﬂ@ﬂﬁ@ 3‘3\%0@ SERERRh L Sfirdtim F Er?%@%?@cgg&% %tfeews ©
(e.@.owheh thebafienurhagsfdbwétyor sevaife (e . Svik mbianeles of these
absorptiop. fram, the aimoseneng)yfansxampifsuiia-ihatds soluiieoniyric

in low pH solution is 30 employed in certain instances to teg

I o Bl solilon.s S0 Empialedin cela Tolances RS IE o sern
5 enizedimeaty, ia filnluidepresais thalgetesentdedRicd1e-givide icbfrdorr coiled

(e. Qmwmtmmy@'%tdﬁyleﬁésa@/%a&%m §B@xt§t@%%i%'e@a(@%1|et®ﬁt@>@/§aropy[

bottle). Another type of controlled activation |denﬁlfler IS one

coRfiliirsa) st tn B FERPLIGNARG BRI TP ShHIISEd6R ot AR %%t&?ﬁ.ét‘%ﬁ%ed
theshadynwBotrexamplescthiel edemitifier rizd diescbvereddpattiathinortadhoeltip 120

in g barrigr | '&Xﬁtﬁ&%tﬁ\'% lopis and remains intact while thedgatifigss e

passes throu e Gl tract. 5 Upon elimination of the identifier from the
10 GI 1%%@@3%@%@@’@@3@@%85tﬂecﬁ"f‘ﬁég %n contact with water
present it acoasiteelindnaitiun deviaene. ghatoiletiuBer @Xample, Ityerharier as

m%?cmé SaBX?et §ﬁ|%'%?'%§é?§§ﬁ“b‘@ & 8)%@86&5&*?%&8'6%%’ Be0iB% a

barrier |s srupted, the water activates the identifier to emltasg
whéﬁ?@'@lﬂe@@ﬁai (R5-bél PEREGUTHY A GG SHsseriflelRifietiRe o
10é@'@bcﬁod¥éﬁt@ﬂ§ @@H@@E"ﬂ%r@@ﬁc@ﬂd ceptmied actvatonselgmentievice,

that 'Shd ted Qy.the Gl trggé gtgy '53“'%@ ﬁ%l%;tf-‘ﬁt gptlln)g;torhoggytam

CCUI‘S W S SeCOI‘ld ement IS sru te tract a the first
bafepdgi Eﬂ%ﬁlﬁpt*é‘@ tyethideniey watsr emw%aﬂ etalifRay be faptitdy Pellet

US'ﬂﬂﬁt%%WfH%l%ﬂ%%%é@t@bﬁ@iﬂ@y doviexanepleamiagatime. The
proces; te hnoo S e Io ed in MEMS f ion, m b
e R R A
pr(ﬁmmﬁeteltlwi@@ﬁd@étfﬂﬁefhﬁiémaﬁ@ ﬁﬂe@@ﬂsbv the lafgfecaumeREsion fﬂfces
20 conyalied Aslivatignbatteries may be fabricated in a number of different

ways. Inotg rtain emb§d|m nts fabrl(ig;tté)n %otqgols which ma

20categor 3%{3@@ AP ﬁreocggg?ﬁg prortocols are gtﬁ% 85108 g terms of their

detwiopethitygreatevigénaildeelonied activation for the tdentlfler ln addition or
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, bottling, or storage. For example, the device
includes in ceriain embodiments a film that prevents activation or degradation of
the device performance or lifetime during processing sieps (e.g., when the
battery may get wet) or storage (e.g., via moisture apsorption 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
aqueous environments. In certain embodiments, a fifim 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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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
Wie2tfstessfza 95 metal oxide semiconductor (MOS) circuit, SEEH/ASRN7/082565
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 .
purpose& eYIFHE fﬂﬁEﬂBﬁog?%@C%ﬂtbqﬁ%{éﬁ@% rs'ﬁr(r)gﬁn%%tdso%wlﬁﬁ%g >0
orttissites. Scithcondubtivitprcanifurgianbe! atfienigkotiist Jooonéher peere For
Pa%m%f%hwm@haﬁ&l%% A56R08 limites Jossphaign sansantEatiafs: that
solution pH value, ionic content of solution, enz matic content C{{?ﬁ'%{f’{] .
teYEPSRIRY S ABCCEEN hEBARY " ide fﬂ%%ﬁh%/ EANHSS DG iRz dn 6F -
tenmyperatimindbimilartyethegée thargeecahtbea hmbtoieofhenalissphisrevhen

PaamRIRr WAHEIINGRRU eqt iileade salvHaibRABRRENR, et
crystal potential, electrical potential, gravitational potential

capalcEeRICalig SaFHer r@@ﬁ@&ﬁ?@%W?fﬂ@‘tﬂ&W@#%BWé&ﬂh%ﬁfﬁ WaIPLRIgNe
be@funstien ofitcraptratsreisTihegdatbecapimitacicetanibe idduiictiolr it a
the, canaciiive. Qﬁé’@@ﬁr b%f&%ﬁ&%\é{fdﬁ%&%%@ﬂé%ﬁ@&. afunetionofin the

pressure, a resonant input, or the 5 characteristics of a dielectric material
coigpréd T6 tRECHERE. IRPEHEaSetRIRS of PRE Ui &t it #Hate AHTBER VRS 1S
WiH'l‘sQ_ﬁﬁe@rW%@ m&a@:ﬁgtﬁ@@,_b@hiﬁmhmﬂudegblumataﬂmlﬁiWﬂtedWoaccurs when
Cht%glcgégﬁdntgg% %E ?s(y%?u%%g B’ %’e?&?%E?laﬁg%qﬁétogﬁri_er is disrupted
physmﬁoglcal TocA ion, and amount of dissolution of the dielectric material
in bt filiigswalesignal Generation Component The signal
generatigfLcompenert ohie identiieseéemenhis asirugitvertkat, yparessing
activation by the controlled activation compone its a detect -
CRTEEY AT IR o By ko, eI SO B8 TE AhiBioveat in
gréssiSHistaiicaBhenay CRresipyargevieraton Covaperibet Siddringies. such
E%Q%Hg}sﬁ&%mp&%@wm@dnﬁ@@m @I@vmttb?tgmwd leofsproducing a
etectable signal and/or modulating.transduced broadc 0 o)
activation%?%ﬁ@3%9%%%%%r%cég 3R %et%ré?gﬁg Q&%ﬁ%@ :{:?‘t:%r}_{eysgt Htmber
inalUdé{apentarayot lntiesthin coopilioens sitvakatinto Dste SignaiicR eI sPe

reyigwediahove, thesignalmeniies 2oiyiberigan gepeaty auibeed in
generic or uni_queI st’i\};nals, where representative types of signals of interest
inQIRAECHR'AIPHS iimited to: frequency shift coded signals; amplitude

modulatiafiesighalhaftequéncichivethdlationnsigealé/adien configeaians can be

e”&*%ﬁﬁéﬁl%?&é’ bR signALasaelation: RIEsERS HERS GirsUmBR, the signal
developed in more detail below, WhIChé)rOdu%i\ts or %ener tes t1h

signal.
THRETSSARS: CYRRRLRH) CHYr 145 B BHR I 138GKIVBARC 8 e omte ©f =
driviegipovder sbaidsrelyspied/Bbsiherpswencoasce OMES ilittifieAgtiyation of
exAmRlgvheR RS IWRLPQAETHS b 0!t 05ROV e SianAAhEME Suhich

circuitry may be employed. In other embodiments where th drivingr%power
rafEOR Sl B0 HtesbiGuOR!S GLEeMiinPE5h G GPe A Sl Ty B
enpleyat: Eorehiying uoweisnafabost). Fau be a function of the conductivity of

surrounding body fluids or tissues. Such conductivity can further be a function of
one or more parameters, which include but are not limited to: solution
conceniration, solution pH value, ionic content of sofution, 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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30less, 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
HFaspngsseo activation by the activation component. The VEEO/BaHE@82563
controlled by a digital circuit, which is assigned an address and which can
control the VCO with a control voltage. This digital control circuit can be
embedded onto a chip that includes the activation component and .
oseRE R RRE SARRGAEIn SRR PSF%E@'sHm%gﬁﬂ?ﬁ‘{B”&ﬁc%% TR
addoessniamimte nfifyincpsignabistraregivitteth Tise Sig@alugeteratioamperalure.
component may Rgliee.a-diNGHLHARSYH . STRARSHEIHRL S5 8% Qate,

transmﬁ the generated signal to a remote receiver, which ma)[/ be internal

or WRiEMn SRS thE R, As FGENePin BRSRERdetail BRABH THIUL o the
5 traﬁmﬁtﬁtgri@ﬂfﬂpﬂ@ﬂblWm@mﬁ;mwaqu@ @ambe?im‘ chffergntistics of
copfioniglions. fifleAPRERING AN BE ALAIIALINBLIS ORREIAIR Aachur

is to be emitted. In certain em ooflments, the transmitter component is

made Opf BréRe by thaming eRsteaes & Higarikin EAshJdIRTIAR Clissacter of a

trapsygitienicampenient inmasiewn af dsslationosetndreslergic matlee doimbody

of ﬁnt(?snna(e). In certain embodiments, the transmitter component is made

up of one or more coils. As such, the signal transmitter may include a
W0variety of different transmitters, e.g., electrodes, antennas (e.qg., in the

forgicpniese eals, @it doreaftain embodiments, the signal 15 is

transmitt?ﬁl elsth%EaP%eo%?a I{gftlw%ne'ile()ci%é(l)’] %§ rebhﬁeg’rﬂ% Jé\%%m{el?f‘structure
two-electro%e %?ans Iiter IS a dipole, a one e ectrode fransmitter forms a

mdhapoleonraeredienehidbelianaiie ot eciuaLpRittenhyadgamis grestectadle
diaglgdrop of manein hsemeainiosimenisy tBe ransmiasemit drea@tietall
elecﬁtyic diﬁzole Qr eIFctric mtonopole %rrl]tgnrgngf tg t&%’?ﬁ@%@&gﬂﬁls' 5 aﬁlg. %n
155h8 Sthe E%tgﬁ% 0 %nﬁ%api%?n(é%rtnarﬂon of 3n Electionic cwcuﬁ%a?can. e
emsioyenden afeidentified decoraiiiptoctherpEbsER iAvEAtRSHA N S sefand/or
sidg & at[‘i\%itv‘(%%tﬁz‘%elﬁ%%@é@s% msial, 1 @ish meialAid32 Bndnd3)activation
ta

These metals, when in contract with an electrol é‘% plrt%duced u]%(%nlg%rtwetgct[o:

witPFaPG8E ite BTG BMSHBHE & il WHRinAt5R Wwith-arid BRSNS
mewintuqirecsisis 28casTidy grats atiovey, fevisvet aitompiiee panatiegmitted
20 POWEEHO aPRFGLALRLBL iR fNe GBRERNAWRRS A SGhERIaliSerEhe sRalahiktive

32 provides a low voltage, (ground) to the oscijator 61. wetal 233 ..
proVRESCL HGRGSHAGE ETHIE 4B (e BLCAItIMBEIAR HE SRS coded
besmmas; apeiitive nogetadirateipatdotkasignel 8RAudtien dgratsditlock
signal 63, whigh: are pRRRRERS oheashRNRindbRsE MEIRck30RERAMitry,

go into the counter 64 which simply counts the number of clock cycles an1cj
TS B RRRI TR I R B RS, TG BB AR HERA RGEndn The

25 8 hifreoointec idrgoptegedndhdspehd, autpasichqmrhten Gdchbying withea that is
valle,6f0900AA00:, £hangrs. (o BRORAAN ARiediishelock U atliing
continues up to "11111111." The 8-bit output of counter 64 is coupled to

thePfilstit B!z Ridres8oevey F608H5SMEP E TS O G8EBZOYed: 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 iransistor 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 component. The VGO can be controlied
by a digital circuit, which is assigned an address and which can conirol the VCO
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multiplexer (mux) 65.In one embodiment, mux 65 contains an address
interpreter, which can be hard-wired in the circuit, and generates a control
voltage to control the oscillator 61. Mux 65 uses the output of counter 64
torepraaies the address in a serial bit stream, which is furth&f g taoiises2563
signal- 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
coltfifs YERRIRIPIREEoUNES 84S RN LI Wy -y I8 EBIREERRES Biarchio
anchal secritiew shothehdevicesnodrans mit withiteibja bsinip g theiugig nalgulation

The, %ﬂ%&%sgﬁ{ g?evgﬁ’gg{b%&’o&@’?rﬁeaéa%és 16 *?d@nt}'{ﬂr% SRt JARIGAY,

more than e used In a product because there are so many

different @}5‘9§'@ﬁ§hé§@ﬁﬁ%i&’ﬁ‘c£§m9§‘&?ﬁb@ﬁ%a@§%l Ruiffipird |féaB§v'W“er
5 speeifipardaress: ser@aet@rESMthg@nm@calmmm@ passibility-shaier,

‘k’)V:{E ﬁ‘pr%o%"ﬁ 1T 142 ﬁ%?%'?ﬁ‘é %%H‘E&a?a bi%\ﬂé%}%gqﬂ \ﬁ#&%@r detail

he specific address. This allows identification” of where t was

MO Wi wwwwwweahmﬁ@%cmﬁwaé%aa@@ﬁ%rﬁ@ferem

casgssigashdpidl, will. h@@@eammwmg@% signsiweuld @er@amwwtafdsys to be
useful when dr s are more likely.to be su uentl talen or us
I||ICI{P ITT%%J%US sﬂoumé) %e ra? é)%}eotﬁo egger%est%nns% c?fIS ﬂP} g#ﬁ%a?f Ao

10 mayfisteRUAesoldipe) WopdRaAHBIIMERe W@E%W@U&&‘%ﬂédﬁﬁ@ﬂe up

voltagge Whighrengrdes @eaﬁwemgmméweiﬁ useer s vapbherasiaythe

f f oscillat I hen th trol volt I
i el e R (e A R

geherateididy they okcileior awhgatthecoiitesevblteansiditith, tat is)/sokenes,

the,addipss 9@ isiqhedotrmadanatzsignatis n&gﬁa%@mme@@qﬂa@ma
Alternatel%p can b 10 me ahertz and éo megahertz, or a phase s

135 kefinga r?mfr’é MRS IsIRAHEETS o u%?%g?"tﬁ‘é" HASE: The"™
puriBEEdé mancBBi to oot thefirgeenegeal drerotieil fonoa arpp@ole. In
altgrnaiiye amRadinent ol e amplfied sienaliaiossliation W&% %‘F’Mr in

of mux 65 are coupled to electrode drive 66 which can drive 3
eleﬁ%%ie@*fBCIHl{BSE@aT&‘?feﬁ‘éﬂﬁ@l”ﬁ%téﬁ‘ﬂ‘aﬁ%eﬁné‘@oﬁﬂ?‘&ﬁcd?i‘i?S‘%nor electric
oscitating e wremthroighssndailgoagenerate a magnetic signal, or drive a

20 SINGIE ElgGROGE IR RLIF L0 &i’“@rﬁl%ﬁl%@%:&?&‘ﬁﬁ@&tmmdﬂ:ﬁ’&lﬁt that

manner, the device broadcasts the sequence of O's and 1 's which
ORIt YD QUER BN AR §A Phig: MR PR N IE LS B S bRl

side are the two battery electrodes, metal 1 and metal 2 (32 and 33). These

signal

metals, when in coniract with an electrolyte {produced upon coniact with target
site fluid, either alone or in combination with dried conductive medium precursor,
25 as reviewed above), form a battery that provides power 10 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 {Vhgn) 10 the oscillator 61.
As the oscillator 61 becomes operative, it generates 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 siores the count in a number of registers. In the example shown here, an 8
bit counter is employed. Thus, the outpui 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 {o the input of an address

24



repeatedly, and would continue broadcasting until metal 1 or metal 2 (32
and 33) is consumed and dissolved in the solution, when the battery no
longer operates. Other configurations for the signal generation
eampiirent@re of course possible. Other configurations of inB§fedts2007/082563
include, but are not limited to: those 5described in copending PCT
application serial no. PCT/US2006/016370; the disclosure of which is

herein mcorporated by reference. Additional Components l%endlnl%SS

on THETBIEREU I EEGdimEhtC B STRRTHEE May THE R SoI6HTMBEr BF¢

diffetemntadditigriah componentsd-Soete icothpaorients afridtemsiratetude choitrol
areo m&%&@%5635&%&%33@%%@%@%@%9m%omu@ane&t WHEE 64 10

desired, the identifier may also include a deactivation mechanism 15 that
dissBies AR B%rﬂﬂ‘?’é‘?ﬁﬁtﬁb%&éﬁﬁﬁ&”@ﬁ‘ﬁﬁ%ﬂﬂ%@ A¢iReergedodhg HHeal-
5 congrasitianowithiwiyardtis adaeciatethisisobmngestad. donteitaia duty-cycie of

empadj %!‘ﬁa& ) t'f'mﬂglg%@&}rﬁs&cwﬁ%tmﬁg%ﬂ@aﬂaﬁnﬁ’gﬂsm.ss.on

deactlv es thel ent ler so that It If someone tries to turn it on In a way
otk@?%kﬂﬁﬁlﬁ‘é@ﬁ%‘i’i fﬁ*f%ti&@qtﬁ?@?ﬁsf%Q&ﬁbﬁ@k&%&%@@ﬁ%&ﬁ%@f 64.
tragsantiedwReactyatonreechanisms ah2@lkierestamaydncutonetamsmit

moreof ing oliawing;cg A ents; Inglusionof g %}"gﬁ“cﬁgﬁ%"&f% {hats pits

deé'\frgos component of the' identifier, e.g., me on exposure to
101igler, &li@tﬁ- sBWé tﬁéif@r&?‘%a‘-ié&*?ﬁl“‘@ §e mﬂuwsqu b esadyed Are
expesadrip Hgﬂ@tean igentiiephannsiudescarapanarisiabithianewil have its

sensitive tO d inactivated in response to exposure to oxygen, air,

motetu ré), etc a%?nacﬁlvatlon of the identifier may include opening a trace,
shorting ghﬁa@@sem invention also allows the possibility that, where appropriate,

each pharmaceutical batch can be provided with a baich specific address. This
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 wili have a unigue identifier,
This would be particutarly useful when drugs are more likely to be subsequently
stolen or used Hlicitly, 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 {0 vary the output frequency of oscillator
61. By example, when the controf voltage is low, that is, when the serial address
bit is at a 0, a 1 megahertz signal is generated by the oscillator, When the control
voltage is high, that is, when the address bit is a 1, a 2 megahertz signal is
25  generated the oscillator. Aliernately, this can be 10 megahertz and 20 megahertz,
or a phase shift keying approach where the device is limited {o modulating the
phase. The purpose of mux 65 is 1o control the frequency of the oscillator or an
AC alternative embodiment of the amplified signal of oscillation.
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 osciilaiing
current through a coil to generaie a magnetic signal, or drive a single electrode to
oush or pull charge to or from the solution.
In this manner, the device broadeasts 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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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 boostin voltage
WOtHEEOF2HE power source, e.g., battery, are provided, e.g., Bhafgag?t /182363
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 certai I t
PSR o SDHENE REIS & BoP ol et i a2 s 33
duwwtemhﬁtgm r@'&mivm‘_ldy e emplioyedherghshphensrsldanesierggates.
g;%i‘i?t“@ﬂﬁéﬁ@ﬁ?ﬁ@@%%@dﬁpmg m@ﬁ%@@m@ag@%igﬁm@m, &g ofturse
itor, which then provides a hurst of power that is deployed. to,the
i el AR g e N e
cotiaporttest i'mclmjm(&rtgni-‘r@"‘f"emmmtiﬁyhi@ﬁfﬁﬁbdgla%%@%%@)}@m§ the
AEERLOTPANETIR RN IRARERLOB lemenbee. 9. S0 signals from
different 10compositions, e.g., pills, that are administered at substantially
the same time are produced at different times and are therefore
diﬂﬁt@@sh&bﬁn@cﬂ@iﬂﬁnal Eeatures In. certain embodiments, the
COmpOS'E)%B%rﬁﬁﬁﬁf*&%@ﬁ&eﬁéﬁ&%ﬁ%mﬂso%@n%ﬁtﬁé meeisbtthedpllpwing a

features. In certain embodiments, the compositions include an identifier
WHIEFBRA Bl eeb AdEAE FORAREIRT RodSR COMTACRRC GO TR GoiER 0o
thededy itselhisemplayeddsweeddrgiwetive medium. In such

embodiments, the compositions include circuitry that, when freed from the
composition upon disruption of the composition (e.g., as described above)
théeactivation Component

Where desired, the identifier may also include a deactivation mechanism

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 ceriain embodiments,
the identifier includes a deactivation mechanism that deactivates the identifier so
that it if someone tries 1o turn it on in a way other than ingesting it, the identifier is
deactivated and no signal can be transmitfed. Deactivation mechanisms of
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 10 and inactivated in response o exposure to oxygen, air, moisture, etc.
Inactivation of the identifier may include opening a trace, shorling a frace,

reducing battery voliage, 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 voitage 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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10

15

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
VePnbediidats, the systems are ones that include a receiver Wé‘ﬂﬁ?gog{%%?ﬁ
associated with the body, e.g., implanted or topically applied to an
external location, such that the 25 systems are distinguished from those in
which an external device that is not stably associated with the body is
employed to collect data. In certain embodiments, the compositions do not
in€lagerdiidragg)ing system, e.g., camera or other visualization or imaging

element, prgompopeRisineresf, 8. . GCR elemanboliuminasioneelementyer

etc. In certain embodiments, the compositions. do 30 not incl [

IS SO BRSBTS S Agen e b M B BSIES.
whibtbrdesénts enractndthithientargated paisivI0giciSite InTadfy slorage
empodimenss, the compesitionsigRokinelyds ARy opUsien elepan: Rat is

certain embodiments, the compasitions do nottinlcludeﬂaigam Iig ments. the
eléfRipreduith 18 SIRNA 8IS A Wle FRERRONT Bl rifin esbodiments, the

compesitons dpaeninchideam driaiabieract vehEjemodepiepy elemepiays.
SU&QE\‘?&?BfE‘ASMZB%t IRiRins R ARtiMe REHLY the crmpesiiendimilient

a signal is received that causes the delivery eIemEnt to,rﬁle%se thﬂ%eagg}vee o
agETPesAiaRTe AgeRtE R SR AT MINEEHES e THBEEMBNL 5t TRE 'Subject
compasitions dnciuse dneactive agéntretmpoistnyuivkeile 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
ordakiganaéipatdieammal, such as a human. Active agents 10 are
distinguishablgifrem eutihaas penentsoasiiveicdes coamisesizdiuantgying one
lubricants, binders and gther fopxwlatingaids, aAdRNGRRIUIAIILGhpositions
otherwiSe protective components. The active agent may be any molecgle, f
asineiiPas IBididgErionSichagimeitthe o LIRMGE EapaBtE iild  mode o
meduiaingearbiplagicatprasessiiniadivisgsuinect! &3 cectaiductive medium. in

embofiments e acive gt MAYRA AR SHRRMNAEUSRAANE: rom the
didg s?g,]?Pea ment, or prev%ntlon of a disease or as a component of a
MeEdERSHIOn Werafisambotiphdhes CORPAEHRS 488nt FiagreerRehénmegl the

20 SUBSERREE, SiBsasnichariestic esMatiucimegans witch affettsitee ceotrakbmain

nervous system and causes changes i i i i .
TS AR RIS R AR g
then@0a disgossin s ghalRichiarsiieversin (REb fiBiakdd BY A REMRIIBRILY the
Ca&g&%ﬂ% Qf@‘éﬂ& ?%ﬁ?ﬁ:%%t?rﬂﬁé?@W%idwtsT%Dm isitedhted with the
cardiovascular agents; pain-relief agents, .e.d.. an | nes c

AR b G L 4 A e o

C.; nerve-aclng agents;

25 (e.gysEntis nerepiistiv)uisientdrastc Iase etivbighant origiaaldiRpissitibaks not

are tyRirally-Bresent i@ Pharpgaguticalin9byagceptableatehisle o certain
carrier, e.g., as described below. In certain embodiments, t%?e%“%ﬁ agent.
is SrERaRfA R DRGQRRFHFGHT éjﬁ’oﬂ?tdrfy}é 8 AbSUTY0% By Weight eg.,
froom altoart 1%bdbzaboutBOMagweHstefithe’ avesmigolisieo!, e.g.. CCD
Pfh%’éﬂ?e%"?,“iﬂﬁﬁub(a%ﬁ%%ﬁ@ﬁt,Qﬁ&f.iGr’rﬁ 3eNYheer-dasineshiteneompitianss do
0

e invention may include a

30 not include a sensing element, e.g., for sensing a physiologicai 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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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
Biichtfelsant alginic acid are of interest. Disintegrators comri&Aly/$98g 563
the formulations of the invention include croscarmellose, microcrystalline
cellulose, corn starch, sodium starch glycolate and alginic acid. A

liquid composition comprise a suspension or solution of the
comﬁggﬁ 'Br%%%?%%/eﬁﬂg I)?%%ﬂée é?a&?r sg{%%egisﬁl g It%sli(ﬁ‘l‘ﬂicf3 lement that
cardin(s) AforcBuexaprplevidtizmobupsiione] st g #lon acRise b RAHES
suglhas RRietRRNR glvoehLilsoLMateE N a suspending agent,
preservative, surfactant, wetting agent, flavoring or coloring agent.
Alternatively, a liquid-formulation can be prepared from a reconstitutable

5 powder: Bgeex@ongbeerppowder containing active compound, suspending
agent, susase, ant, B8 ANERIEBLTEALBR IECOMRHLIBASLAWIH: WASETRe agent

form a suspension; and a syrup can bé pregared from arTPowder

cORBAIMPIFALHVEETNGr &SRR, SRR ARy SOSIRERhEF. MU G S8EIRGHNCS
in thiddiormonf.adaklettosppilbganl espre pagedausiergebeis! suitaddél result, upon
ph%mqaewgﬁsaé (:F@F{ée&,(ﬁbﬁ%%i,”&@,%%@afﬁﬁwﬁff’&?&%ﬂgssé’mrﬁ%ﬂmﬁ:ﬁ@&%@ents

Examples of such carriérs includé magnesium stearate, starch, lactose,

10 su8fBs&ISHROMARRIR SHaITn S Rl uRSSPARENbin iSrsV4BICRantgfaers. - dilbents,
polyvifdpyrrolictine. ahdediabletocauriatsn kacproandeehaatis alaoigrdilmtherwise
coall calgr. included Of t rei nadditj tiv,
o e eoe by B et 2
tatflECkRATERTY ¥ HRHBBRTIIC ORRY B HBHTERARI X! e a bological
relgasess sustained selgesenanssimiantenmerase weeactive 78;denoteyabe a
made of active nt delivery that lye.agent.j

L e o e Belveh Be S i = 2
rateoBRsNe et e disriioratieferain disperseditanierRiatile |@ssat may be a

apphieatian suisigstos coalelleganisustairdirelpasavmay rdendiforcentral
hours, days or months, and may, var asaﬁ ction of, numer factor
PR eI ed, SRR Al LR S B erost

of retbisise RWapeldjseertl BnRRd tppelieptiva ertipiet-sBleb{dd2qi$iHe 6370; the
20 CopeRsationof Hehaxeirieptdh the semprsitionAneter detarmiaagbabs of

the rate of release is the rate of hydrolysis of the.linkages between an .
NGRS of (L, DRHBSSIRNT The rite Y RO B e gt
contoHed Byagrn soragosritioebitie poBONRIsEsTthRiameAlNbLRIBTS0SIC;
hydeplesablehendadn hrneverdiresiere thaniacierm-deterayaing the. Tnhe

rate of release of an active agent from the %r%sen;[ epgg{mace%%ailﬂac

coftfpy8itRtTHcRid %fr?i@f%o i r’msacq@n}ygf' A& nhEEiam dgitﬂer interna
25 extawrlitbheahiatedr andiphysicaleanteetidrmit Sepropbrthesiantae bediveents,

agend e MRS present in an amount of from about 0.1% to about 90% by
weight, e.g., from aboui 1% to about 30% by weight of the active compound.

utically
or -

Pharmaceutically Acceptable Carrier

30 Where desired, the compositions of the invention may include a
pharmaceutically acceptable vehicle (i.e., carrer). Common carriers and
excipients, such as corn starch or gelatin, lactose, dexirose, sucrose,
microcrystalline celluiose, kaolin, mannitol, dicalcium phosphate, sogium chioride,
and alginic acid are of interest. Disintegrators commonly used in the formulations
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As such, an active pharmaceutical agent can be placed within any
controlled-release structure (e.g. a gastroretentive formulation, enteric
formulations, timed-release formulations, colonic formulation). Thus the
WenstitielBEomes active at the same time that the active ingfedi&Rtq87/082563
released. Further, 5 more than one identifier can be incorporated into a
controlled release structure, e.g. two identifiers, one of which activates at
the start of the contr%ﬁd release an d the second | n“the m';fj(f"e or n
end' 1"® SIS ?n‘irr?é%%e 1% cHPLO AR DS Srepared 8 Sm
rolstineensapsuditioreoddiged; fsicexample, by incorporation of actlve
compound a6l 108xGHRIENS iM9 ahariqelatin l8n Adfernativaly o the

semi-solid matrix of active compound and hl%jh mo ecul

o RRRNSHIHb GHJSY b BT AAFTIER: IS 5 P QA Csielab, o

5 or axsolptigribhactwycernmeoandiio potyetuylenss glgbeind sacbuspenkiethitene
ediple gil fpr sxampleJigrid faraffimy H@&HPF&%&%@@L@Q%E%P%HWQ

prepared and filled into a soft gelatin capsule. 15Tablet binders that can

beaaemdgava@aca&aﬂﬁmw@a%&E@@@Ht{ﬁw cAriBRirmitRyEIRIogR e
pohy-apaydpyreotidore(Rauitkane iy Bpprophpiethylaoeliel osestiompse)ve
stargh anggthylcs Hé%sﬁe !#RP%%I&%&B%&%%@%Mﬁﬂ%@%mmed

stearate or other metallic stearates, stearic acid, silicone fluid, talc, waxes

10 0jl &/ER VBRI APETlch S SOTRYSRIN B SR ML SR AT RASDEBPRAFRI{T T Gf Powder
wirigTgieRg, sehies infaxisingsatibe: kel cesvalsete. used. Additionally, it
may be i d o the.d
oty INBECR SECIRRDEL b BPLR DRSS RER NG any
coﬁ\fﬂéﬁ@rﬁ@%ﬂ‘%@'?@# %@'ﬁﬁ(%éﬁfﬂﬂﬁmaﬁﬁﬁ§%f@ﬁ’é’?ﬂ@%§ﬁt@5ﬁ‘i\}%‘?ﬁitﬁﬁ‘s

carﬁmﬁ@ua@m@amgﬁmsoﬂn@rma@@eﬁm SeieneestMagadotdaishingose,

R L O N

tablet can aiso be prowded with a color film coating, or color included as part of

the carrier(s). In addition, active compound can be formulated in a controlled
release dosage form as a tablet comprising a hydrophilic or hydrophobic matrix.

"Controfled release”, "sustained release”, and similar terms are used to

20 denote a mode of active agent 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 conceniration 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 uniis 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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30 semiconductor support component. Any of a variety of different

protocols may be employed in manufacturing the identifier structures and
components thereof. For example, molding, deposition and material
Ye@rigOasetss, planar processing techniques, such as PCT/US2007/082563
Micro-Electro-Mechanical Systems (MEMS) fabrication techniques,
including surface micromachining and bulk micromachining techniques,
may be employed. Deposition techniques that may be emplgyed in certain
embocin S b 2B CARNF (10 SRR s, Bt e gt reicidh 0, 2
elextnbplating cahodit @reide positions plasaiwispealiy e pureTinglienbegiferic
eVARQIALRShPYRICAIMARAT ARRORIIOR:, CinicabNARRT SIS TP PIasAer

5 enhanced chemic_al vapor deposition, etc. Material removal ll'echn'qgesh ]
inciSEedeHACAYE ﬁbf'?%ﬁ?éﬂ%‘.’%@é%ﬁ{/g‘?oﬂcét’&qiH%ﬁeg#ﬁ%{?o;’&S%%?é;m ajer,
5 etching, trsotropicidveiie aleet clei g qplanatadation aecgnividedheledcal structure,

megg?%%@ﬂ“ﬁ@@,gm@sgf fhlatioryelecirenipdischarg e machiing release

(E , etc. Also of interest are lithographic protocols. Of interest in certain
e MR iRdNBRER A4 16 Brcessing protocols, in which
structures arerpodtiop andfer femoved framsdesudiadee oprsudi@cesdiamouting

ini%%'ég aassupalAR LG Baiisly of Alferent Ater il RBKAARA ano

deposition protoc p#lid to%he substrate Iin a sequential manner. .
10 |usteirioatsdBicatiEh St RbY S SR re e arl b RS T o te teRhfghve
i’ SCCBrap@liﬁ@tmm ﬁhlmm'&emww%@aqu@mﬁﬁe@ ywnaanmmm/ meaticsand
stem” 1 28, ) :
e R S, o L O one
ORIVIERKING SOMPERI TGB! GhrfetyssRmalRulbtcrpy ProtcedIashanated
be @EiHoysida B A epmpesitionsiaesogdinmtodsiavention. In
15 Manuiechiing s uRlne) compasitianged SidnalaseraliRD SIRMER Bogium
- " stably associated With a carrier composition, e.g., pharmaceutical dosage

conrfpbeitioietieoineshanplry By Btaplifers sRRIEQ NS megtipwaiond methyl-

signa garerlion elemam anddhgidosaer foupreprRahacpatale fEam include
each other, at least until a ministgargﬁd g%the sub:jE ctin 25 ne her

d of
e.g?ﬁgi??ﬁ’d‘&t%%a}rﬁ?eoéig ﬁfgné’ﬁera ion %ﬁ%tr%‘eén Grynaarﬁ? gg'é]taseﬂolg/éne gu‘d’ tal,
as¥seietediovhdiseliokkirdificautical carrier/active agent component of the

20 COMPOsitigs, iiidgnagBRer Qfdifiereppyeayt nopestaimempesimenisy waeseng

the carrier/active agent compopent.is g solid structure, e.9,, such.asa .
(bR [ G BB D AJANCRDINENaRE st I &g amerng
thagersvidlesbecivitycdaderiahe sigrabiedratiorreran@neeTeielaigrialidentfy
gepgratignglement is then placed into the cavity and the cavity sealed,

e.g., with a biocompatible materi?l, ao produce the iﬁn(&z];\ﬁ\lwfom osi}i D For
Ehﬁ gt
|

example AR ASPERHBYIMEARS Wbi&tSs' pr A8 iRt Present
25 indludes @ feeaarebevhichrproducEsaingivits infthernestdtaisacongiesssed Mace

tablet, Ehesenabarpesationpismasy is plaesd ingadhe

IDENTIFIER FABRICATION
In certain embodiments of interest, the identifier element includes a
30 semiconductor support compenent. Any of a variety of different protocols may be
em'pioyed in manufacturing the identifier structures 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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cavity and the cavity sealed to produce the final tablet. In a variation of

this embodiment, the tablet is compressed with a removable element, e.g.,
in the shape of a rod or other convenient shape. The removable element
Teanessfsméved to produce a cavity in the tablet. The signal BeR&fafit?sz563
element is 5 placed into the cavity and the cavity sealed to produce the
final tablet. In another variation of this embodiment, a tablet without any

cavity is first prodyced and then a cavity is produced in the tablet, e.g.. by, .

(acEP ARG T S50 QeI h G AN S AGE g Th vt
theodwitycseaididitiorot (e dadriin dlaailetiureydrataes fiblete not limited io:
e"b@@&ieﬁé}ﬁ%,arz;aﬂ@@iéa%%o_f@éaagﬁ%w,ipala%%aers@we <h01agRg! tablebm
configuration (e.g., as shown in FIG.. 1{}1‘{15 err{ﬁjloyed where thetg%tlve§ sma
ag@YﬁMﬁW@PisQﬁﬁ*ﬁ%p‘%ﬁir‘f{%ogﬁ'té uFSEEESTEt H5HRRAt BRI %

5 cireutemope tingnEsn exampbpokitibe embddim@Entshiowsl indhrGiues inslgded,
OPEfY %P@H@nimiﬁ%aﬁof??@_m%%i%meﬁggﬁaﬁé&%emealéﬁc@rﬁ, isotropic

prepared, e.g., by pressing, or other convenient fabrication protocol. Als

shé ’§%§%&‘|’ﬁ%ﬁ§=1@§f‘aﬁqﬂ8ﬁoﬁiﬁg SrodEIREO TRE AR PRGNS 1 P&
andbl_eitlamtheimmfierd&mm@i@nmmm@op@ﬁMg, aﬁ:shém: Fhenterest are
fem%!{%mgn {195+ .70@0@&&3 are dendileeoneoueed with a0y of Highar

activating escribed above (not shown). In yet other embodiments, a
10 talEGRSpiH RERAISNE c BN ATY THESRRIRGR M LN BIeHRE HERKed from a
subpasits ofthartfablet,oavheranthaigubpeatssoiayrbe preéngmvadetpubd pdiftsrent
or man ially..Far Nt tal j :
e e abier g e
sighargendiation adaisisatendnsBamsrbinieEesbaGhT BRAMBRIHE sagde detal
angh thegrplaging:tiop paiian of thectallebover 3y dofitwa hatand-signadatics
159¢ eégé#%“ aetr%%”?i%” tloonPA%%P%%,“é@é%‘%%%lﬂ&%ﬁ&&ﬁ?%%ﬂzﬂ%ﬁ%ﬂe??he
embodiments, a tablet is produced around‘a signal generation element
suéisehsttReingiv G i elepriatisY segiedtaside of the produced
tablet. For example, a signal generation element, which may or may not
be encafgg,ulat ip a igc’%gg?ti\psle compliant material, e.g., gelatin (to
proﬂfiggﬁ 5 gia éqIKéVenera on eI%ment), is combined with carrier/active
agent précurateive. gl , PORdEEdiith 30 eBPfe sty SempRdeyRfloa tareyce
201N 3INPREBHSICAESIRE Signahgeneratimelamentdelpeaindat da  subject
internal position of the Ea let. Intsteaq of rp}?ldsin Qr.compres @i(r]zq}\li €, carrier
carfiSP RN BBt A8 SRR iy &8 ITEIn R RBodinieRts, Sprayed dnto
thecsigpeditemesagiornbiemesatiical niasdes tambefitgupitheaalsiehanner. By

strucibite o el igAothei-ambAdinentgha agdive AgRNYRAMEST seNPRNEMage

precursor may be a liquid form Iathon Wh'iCh is cogmained ithdt etﬁigsn%l. tin

gelRSPARER BRI HIRLASOIIR o o B dLe IHE P S mp OSSR !

25 yehethiethembbdimenits, ipgeatie elizb 5t ah ayp e diitsd lgthahiesiynb stably
genetatian-glementihy siabivAtaching dhe signal genesationrlsment 1o the
the tablet. Of 5 interest arz{protocols that do not alter th%ﬁo erties of the

tadiet R A LBoRUBRRRE A SHSER pYaY S JRISRAA AR Lhaly 1S °
ontzoise Bnideohgetabietnamoddrasstieschipsintetrated ithutisasnapiayiet dn pill,
Ceﬁ?%_%%%?ﬁ&eg%%ﬁgﬂﬁ Nelsaalared ARSaHAIBrovides a cavity

embodiments to readily identify tablets that have been fitted with the
30 sigivaligR Rl IPRIEMERE AR e POIRIHANGE SIFTE hhlen Placed
agent/aarriengompuasitien filét carzsede eanfigutatiomiecgmsalidficasaterial, to
gelpliaapslia et ANIBNRIRD, Lesianal ORI BN A DR is
integrated with a capsule component, e.g., top or bottom capsule, and the
capEeAaarb it tHiS S0l KRR Arter B BEISh off B ot e &ML filfafhe
compokitioonitecsbayadeeiewed sigthbdsradfratianuédaturet dsephaesdlynto the
illustrative 150f the variety of different ways in which the compositions of
the invention may be manufactured. 31



SYSTEMS Also provided are systems that include the subject

compositions. Systems 20 of the subject invention include, in certain
embodiments, one or more controlled activation identifiers, e.g., as
YewizingieFa136ve, as well as a signal detection component, e 5T HRETOKRT63
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. Sr d above. 2

ceﬁ%YHyeﬁWoa?ﬁwé:ﬁf’étytﬁgai e g&%ﬁjﬁf t@%r/ls 4h fngian aBI g ths
comTpoointeBy tinaplalpiti bk @mnm@mot Wimeartniosaihe sigmantetastion the
cogpoRent is J6SIgREdnLE AR AN RRIMMaNIaHN-BIO 8IsKiIACTs inen

e.g., On a semi-permanent or permanent basds In these embodiments, the
s.gfﬁﬁ“%r@[%éﬁoﬁf%%so%éﬁviw“v% iRl US8. FiPYat giisration element is
5 embackmentshthessignatdléte ctioiy3Gaehipanetitds thevivel, plethioraiwther

mw%ﬁ%tah%@%%%gw 895'&@{ mﬂs%g% ege\t,ﬁg,d% afdhs Radv duABShen

use. In certain of these embodiments, as developed in greater detail

befoRAEithisr REFLFSE e 6?%%9‘?&9&%?5’?‘?%&@%% Rfetignghgeneration
comiporentsmay-dkiadosagey tispen ey memmaleogio foodispansifigal tablet.
dOﬁ? &3 Qline &%@Pﬁ&%@j&%@dﬂ ﬂala%%te;%@nfgegm b sighd acive

gene atlon ement ector Suc features may also epresen in
10 imﬁ%ﬁﬂhﬁa@@e@méﬁf@mﬁp@r@n@ SPWVibprélfite'd) c\fos%aﬂ'aéﬁsd where the
adeyivstraginn sysiens that acpinisiarsoesubsedenpbiosagesbasedrofudes a

'”pcg Lapguia ”Qﬁgt'%f %&Wﬁ%‘%ﬁﬁ'&%ﬂ%ﬁﬁeﬁﬁﬂ%{ﬁﬁ APRYS. 1A CRIEhen
em

diments th signal generation element 5 of the composition is

achUatdar Iperetsheamera iealAeRraslgsitt! 1rrBe dim deiReRared, e.0.. by
en}h@@@"ﬁgntﬁ éh%swmmmf@gmmm@mw autivasedwpenidetettionis.

of g %@&%gﬁ;gﬁgéhe 293 nerﬁﬂ&ﬁﬂ%@&m 10CelAINGENESE (eniiier is

! embo e comp OS ion generates an Intermittent Sig nal. In certain
of m@ﬁ@b@mmgnm detsleion. éﬁém@rwwmo%@éﬂaﬂguMmtaﬁa@ddgwe

dekﬁetjnsué@%u|@§{@m@$i%$of th&igﬂa}aﬁ@@ewa@ fescdmedn theove (not

inventio efurt rdes I‘I% PCT lication se - .
!
TIPS NS o it e oI TR e
28920@@%%{&%@&@5%@0@@&&@@@ adoielre ‘13#@@/% Briafy be pre-
oapﬂ%@@élola,@%ﬂsm& @%ﬁ%&ﬁ%&iﬂ%q%ﬂ@kﬁewﬁ@é@wd?éﬂarmanéﬁaln
Informatics \}/ste s "and flleaﬂon ; 1, 2007, 60/t949§ g gih 1ablet.
"InGELHSIEY GiRe? e ANAHE Jul§/ T35 7 &0 /986, 86 X fulé
"Peiscingl ﬁeam@hmeﬁ@m\@meahdmI@daﬁaatmg@xfsme beyoT: fied of the
disglogiiraaLinRisharg RSSSIBiREPER LM BY SRIRIaBASHBE#ARIBNd signal
embodiments, the signal detection componFnt inclugdes a cardjac
generation element o produce the fina desufe 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 malerial, e.g., gelalin (io protect the signal generation
element), is combined with carrier/active agent precursor, e.g., powdet, and
30 compressed or moided into a tablet in a manner such that the signal generation
element is Jocated at an internal position of the tablet. Instead of moiding or
compressing, the carrier/active agent componenti is, in certain embodiments,
sprayed onio 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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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 »
VeoRfigUrEdas an orally ingestible pharmaceutical formulatioh S /#HE FoHE2=43
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 R ingLt
stBFﬁglgﬁ?fh@%ﬁllggpguI?e'zqﬂlrﬁjdg?ggggioﬁis@%ﬁﬁ%qess Witm!’%e}‘% al
meehemicz) ateioenof riiatR e therearershEricermRaetals i ve!
2%@%@?%@#%@ﬁis?%@ﬁ%dﬁ@'dﬁ@@l?ﬁ@a@%@lamdcﬂﬂ_miaﬁ @@eﬁgmﬂg@md gon
.10 also shows an implanted cardiovascular. device "'can’ .
6, YA 36 SHAB ngﬂ?g'ipg jﬁ%l%@@@ t %}oﬁpo%na%% gt‘%ecttoth@%i t%%‘%ﬂ .OT
enitteesfram pithdebi T hatrromitd Algr desipereHdseohbEtiaReH ﬁw%tﬁg&soluﬂoﬂ
logations as yeleSUCheRSiSWRGHIANGRMS IR the hirarbner dadhs waistlet and
near the stomach, for example. Positfonigqnmﬁ%yé bi% su %%adngy Rne aelatin
patie Ul SHpIEREACMEFHOB & P ST FaLtvaTIoN identifiers of
thelimvemtisnchdass @ ineaivarietyoof tittoreno apphtationd)in &y that have
de&'&{ﬁyﬁﬂgghﬁgmﬁ?@%{?@l agRntsdn diranastiandemenitifgsition has an
applications, etc. In methods where the identifiers are _ert'ng)loyeed SSlﬂCh as a
coPRPIBERBHFAT RICRRIZPERL DT MBS BT AACENIEHI SCive Sigénts, &
effpstive ameunt dflecamplisitaivof the irve@mtiogdsidininisierseito aay be
suBlectInaesfiobihe AGlC ARRRIRISS Inilie GompRsiiompsereand the
"effective amount” means a dosage sufficient to produce the desired .
reSaRs ey ke infsPoVeafitin F9RSKEEK RoroAIHe' Sy B the fina
assesigietdhetewithotheradeamplistientd Orahafdesiredrphysielydicalrative
Chapge o5, T AOUALIIRL I SRINIBIELES BANAHSCOPHYRWERER fray oo
therapeéutica K/ effective amount. A "therapeutically effective amount
méagis theldAtbunt that, when administered to a subject for treating a
disease, is sufficient to effect treatment for that disease. The composition
masygbe administered to the subject using any convenient 15 means
ca

BI&"0t producing the desired result, where the administration route

dependsAlsoleratigehare SiFereplRidiRYIBRRPURIER CURRoSLIRER, Rrgems
asdeyiewas ahoveristevirwediakevaithencompesitionacan tere controlied
formatted intg a variety of formulati for.therapeuti ini ign :
incﬁ‘ﬁﬁYﬁSqufgr?ot[ fﬁ%ﬁé& ﬁ) s%?iEggléﬁ%goég%ﬁgfiq%%d{]v%ﬁc ag t%ar Ie%s,,detectlon
capsied) prinelersinghiaes, B srehahtd ORI S LERIBS BRES Y may
iNjggHPBS S SUE G AsmiNig it an ofdhescompesigansthanibgeedtieedbinthe
various ways, including, hut not limited to: oral, b [, nteral,
intrgé(ﬂfé}ji%%éﬁﬁi%rg ﬁ%‘%ﬁfttrn%%g renrﬁgﬁ[?rqtr%gﬁeﬁa%?%{é%% r%ﬁgﬂeter:ation.

In pharmiacesitiialeosedjenéotmmd)a Foneh SURIPESIFERPRAGHES an iImplantadle
admjpistersd alsperepimesmbinatissreith etheeahatmaceidicalyaciiessction

RO G EAIE AT nea A (rort o AP, e.0, on 2
semi-permanent or permanant basis. In these embodiments, the signal detection
component is in vivo during use. In yet other embodiments, the signal detection
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 detait below, either separate from or integrated with the ex vivo detection
component may be a dosage dispenser element, e.g., for dispensing dosages of

ithe compositions based on signal detected from the signal generation element of
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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 tgﬁ)es of
HOtAMEsARIIG that 30 can be present in the subject compositiérist FALE!S263
disease conditions include, but are not limited to: cardiovascular diseases,
cellular proliferative diseases, such as neoplastic diseases, autoimmune
diseases, horm %!Ea normality diseases, infectio s,ﬁis in i
R, m e TRATES M) e b e detocton
anceligratiorioktbe Sypplioms tlesedigrtianitininbadReasEsBHtRigAministers
affl %?@9&&@9%%@&%&\6 &Eﬁj %Wﬂ&ﬁa%m%w@é@ﬁ’om A bivadsensestaeefer

to at least a reduction in the magnitude of a parameter, e.q. symptom
associated FMIF YR FREYEgics %@n%imjoorgigqe?ﬂ% tr}[Beea?é%q.aAggesrﬁ% at élerﬁ?m
tregitthenbaisosiich descsita@tiomowhenatheviath dlogrt Ao ridhtiol, esrigin of

least sy R 8RR GIAIesh R e oA 8oROsDRIpe Hibikited L8dh detection
prevented from happe,nlngt or st%E ed, e. te(mlnated,§ ch that the

subjécPRATbRER LERISFH SR atﬁ%ra%%a TLERGRHISA! BIAFISESIARE "
symptomsniitaiicinaraetenizesheapatiidogitehtonditan. Accoedigigly of hese
"realing;i oL Hikeaiment Lhadiseaseineludes 4@ Rieenting B diseasseting
from occurring in an animal that may be predisposed to the disease but

10 do@@‘ﬁ%@f&‘%@éﬁé?%ﬁce or exhibit symptoms of the disease (prophylactic
treatmeng)ginhibiisy she diseaser(sibwingeotianrestiniyitsedelesiofiragni), PCT
Providiog celietam, e symptass es siderefiesiantdelrase Gpsiinga
palliative treatment), and relieving the disease (causing regression of
SR AT GO APBIRESH VL&A 18" Hlses AR pERdsiona
paihplicadivadeiplof ey S8 evataiie acBgrdingRedtiecpsedent Pharma-
methods. Generally su ' N 5. Qo BRyPAaindy

15 1 d ST L b%@%@‘%ﬁe%&sﬁﬂwﬁ%g%mgh ar?,“%ﬁ*’m'?f’ hale
claié@,eméﬁﬁw;‘éﬁnﬁicﬂﬁﬁ@th@&bide?@%ﬁﬂ@%@@@é@?gﬁdﬁ%n@%ﬁ?gﬁ? Health
rodgatia (cdeivaiee, Svingad’Opigsgand Rioandpinstes(sey.ohumanssre
ch'mPanzees ang gwk())nikq %hég representative embodiments, the subjects
w I‘I"%@ lﬂd%‘gp%qfa RV Certan embodiments, the subject methods, as .
describethalssed emopeeToEs BrhEnabifraTeReageRMItEH I8 erEac

20 angiRBARY PerRA0ElitAesSHetwasH tie eyt OBTRIG 1 IMOFIth. altlpngedes a
6 months or longer, 1 year or 25 longer, 2 years.pr r,
orTUR8T R4 SOBBE e HeR AL S BBy den By of the
ongresenbievadiioimldickdse ararrasdipRie pRELBRS agyan orally ingestile
el%ﬂﬁ?ﬂﬁ@éﬁﬂ@&ﬁﬁﬁ%i&ﬁ@ﬁ%@'%i@fﬂi@ﬂé&ﬁ%ﬂ@é@&ﬁ&i&eﬁmm%h 12 of the
management, such as pacing protocols, cardiac resynchronization
oG B RO TR o) Strite o ORI, shown as

25 of differefradisedseB0tunditois 16tdo inside 18 the patient's stomach. Upon

reaching the stomach, the pill/capsule undergoes a dissclving process with both

iy

the mechanical action of the siomach 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 iead 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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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
WPrALYIBEE therapeutic regimen. This data, with or without A4difiGHE7/ 082563
physiological data, e.g., obtained using one or more sensors, such as the
sensor devices described above, may be employed, e.g., with appropriate
decision tools as desired, to make determinations of whether a given

tre ’éﬂ??eglmen should be maintained or modified in some way, e.g., by
modificationtof &dnadicalion ikryitiiers aridisr 5iaplant Brdivise régﬁbn‘é?f'%‘é of
sugheragthodsiofi &V@ﬂﬂ@!’&dﬁ@Lﬁ@\f‘@@%@%ﬁ?ﬁﬂ‘ﬁb@ﬁh@éﬁ@@@ﬁ%ﬂ@ diagnostic

regimen is modified based on S|g als obt ine the com osmon Joved
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acceptable carrier. In certain embodiments where the i mg[entlfle emits a
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°béaﬁ?géja&g!?&'\é%m%r%ﬁbow&%9%&%%8?&[%&‘%@%ﬁﬂw”fﬁéfﬁé‘@&ﬂﬁ@%{em

he composition, e sourc in of 15custody, etc et other
e oGS RIWEIGGHEALEITATE Rord il SRS ErgeEtinieing may oo
mﬁhoﬂévg&ﬂ@sally inelagdenbtdinioticite signadgendrdtioerateniealofafiective

rﬁ’gﬁh‘toﬂie%r% ﬁ a‘?j{e evng. 4t rom 2 sylieehdhal has ingesteddnGeating a

composmon an termining the history of the composition from
obthsgase2 %ﬁﬁﬁ@éﬁb@ﬁﬁ@ﬁ@%%@ﬁt@%%ﬁﬁﬁ% where the signal
generatiomelemeiinciuges be angiavedkidenttiet ejgo barepdeyarootiwerent
RS eatler, e Shstave Rl IBURC IRISYAR LOMASHAE route
tharp?\ as in 85 composition an en read to identify at least some

asﬁ@@@@ﬂ&hé’fﬁ@@é?yfbﬁﬂfb EOnPROSIABIE U cleEsfast Wﬁ)\ﬁﬁmﬂ%ﬁ%&e? 9., as
adgitienal PHphasars a@vt@@@awb@é 2bsusiogymidhe camposiiionied into a

manufactu r ha I|n etc..In certain odime
et QI R 2 B AT By BTG BUF ot i 0
coﬁﬂbtﬂaﬂ@%ﬂbf §t&iﬁéd3h|é?@#@ fouple cﬁim}?@é@ﬁ‘r‘@)n capsutgge @Fé’é‘é?i’? granules,
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armamentarlum a etection and |dent|f|c tlon of 30
phﬁ?m%a[d?@%lcgge efsa% ?{/E{c}ié/ Vered 1ats the b lol;%J 'Pa[ o cig?doms oral,
of ﬂusqaéwenf@fmmwﬁt@@{ncetr@ﬁargyﬁﬁé% mféaﬁ%ﬂjm%la'amﬁreﬁloﬁgrachea'
inclyde B Ase ARMIMited drnddmenitgsngeabens, C@'@Q@@%Wﬁb:t:on may
prescribed thera%rfrglc regimens; tallorln%meg eutl ime q

on%ﬁ&%@@rﬁfﬁ 8“?3 anlnl’f’(? ép%‘:a\?en fiica

compllan S Eiicar ta
(4)caopitonityy @sagevbfctomeslledso be compositions having signal generatlon

elements stably associated therewith.

aCtl ve

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
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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WO 2008/052136PCT/US2007/082563 substances; and the like. Each of
these different illustrative applications is reviewed in greater detail below

in PCT/US2006/16370 titled "Pharma-Informatics System" and filed on
WRAME)52006 and published as WO 2006/116718; the discl85dr& B WIS
is herein incorporated by reference. 5Also of interest are methods in which
the identifier is ingested apart from any pharmaceutical agent. Such

methods_include those in whic |dent|f| ris.em I
vant mEGEATENCR Metbasers iy e BHE L AR EUeBIeo
phattm sve dtiealiy acndéa@@eﬁtcmtmﬁﬁﬁ@mnwezf@ rigeleeiion ipgped in a

ggggégla(ggﬂgga&xéﬁ@ﬁb&%ﬁf@:ﬁg@@@,;ﬁme%gghmm@b@\@p?@e@m e.g.
ications in wnic e igentitier |s employe t t
m KRR IRRILERP SIS e HER | |t83%8,l(fﬂi(§§| %}@elsggtrll r?tl?elg%tz\{/\%nsum

Provizional AlpplicativiesSeitisiiNgs 6@1@&9@23&&@@%@9%1@”%@ at least
Incgfﬁﬁto:ﬂ@dag&@@{éc?%%géw R‘poa?re”&%r%%@? iaskbwhich. aseshenain from
e

orated by reference One examp

of a specifi I ti
HIBRE Kl SNREP A 6o TR 1S Wt ARt ‘%'Ff@%"osnu%"s
actmewagemaalmddgmstmuﬂlemployeu lagsantiagestipleey drat maaketiasizheine

ﬁéﬁ%ﬁ' gﬂg #Bﬂnﬂcg’érgﬂﬁvmﬁtggﬁ(ﬂ% Such apRlicatpnsifaapiFRligsks
vation’device that activates only at high pH is
preventing the disease from occurring in @n animal that may be predisposed 10

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 refieving the disease (causing regression of
the disease). For the purposes of this invention, a "disease" inciudes pain.

A variety of subjects are treatable according to the present methods.
Generally such subjects are "mammals” or "mammalian,” where these terms are
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
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 of
longer, 2 years or longer, 5 years or longer, etc. The subject methods may be
employed in conjunction with one or more additional disease management
protocols, e.g., electrostimulation based protocols in cardiovascular disease
management, such as pacing protocals, cardiac resynchronization protocols, etc;
lifestyle, such a diet and/or exercise regimens for a variety of different disease
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 additionai physiological data, e.g.,
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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
W3 BEYIEEE for mapping the residence time of the device in Varic ﬁ%%%? 363
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 igured.to .activat ' '
R g S e e g L N S o

activatRNEENIFaTRNIEEs Bdow BH-AREBIRHRIC HIGRIAN sERIBI 8T O&RRE™

(e Gk Wdiagithiahdelaysaptvatipreuntidhecidentifieeneschesthensmalhed
intestine,. The. third identifier inclkﬁd%

stine, ] ‘ lled activation. |
coRH UL LS eby clEs) TRa & ol G e o e r
Fronpleve actibtivestionninie siehevaiigns MEmmERN SRS RRaTRiRe GIh

measyipdha ROtRIBRIKGN tinededhesstentach, smalbinisstiseaiasd coton, the
and therepy g(%%ln a detailed data collection of the subject's gastrointestinal

mGAREyOR TP

In certain embodiments, also provided are methods of determining the
history of a composition of the invention, where the composition inciudes an
active agent, an identifier element and a pharmaceuticaly accepiable 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 emploved to
determine historical information about the composition, e.g., source, chain of
custody, etc.

In vet other embodiments where the identifier is one that survives
digestion, the methods generally include obtaining the signal generation eiement
of the compasition, e.g., by retrieving it from a subject that has ingested the
composition, and then determining the history of the composition from obtained
signal generation element. For example, where the signal generation eiement
includes an engraved identifier, e.g., barcode or other type of identifier, the
engraved identifier may be retrieved from & subject that has ingested the
composition and then read to identify at least some aspect of the history of the
composition, such as fast known purchaser, additional purchasers in the chain of
custody of the composition, manufacturer, handiing history, etc. In certain
embodiments, ihis determining step may include accessing a database or
analogous compilation of stored history for the composition.

The present invention provides the clinician an important new ool in their
therapeutic  armamentarium:  automatic  detection and identification of
pharmaceutical agents actually delivered into the body. The applications of this
new information device and system are multi-fold. Applications include, but are
not limited to: (1) monitoring patient compliance with prescribed therapeutic
regimens; (2) tailoring therapeulic regimens based on patient compliance; (3)
monitoring patient compliance in clinical trials; (4) monitoring usage of controlied
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Also provided are kits for practicing the subject methods. Kits may include
one or more compositions of the invention, as described above. The
dosage amount of the one or more pharmacological agents, providgas iR3s3
Wgiiia§F BiéSsufficient for a single application or for multiple applications.
Accordingly, in 5 certain embodiments of the subject kits a single dosage
amount of a pharmacological agent is present and in certain other
B L B e domae AT
ofepltareidsalsFears M QYL Ray Hg%)%c /Aé]g?dgi]r{ 5 single coﬁt%tinér_,
es@ringie tibe, dottieivizd, andahed(olikisiarcore I PraidL&Ge: e
amounts may be individually packaged spchdhateertain kits may have
nﬁjé?éjq'ﬁlérﬁ ghe é%hnit%?ﬁleg%of a ph%rmaco%)ugical ,ggeq,t. r%gig%bé%tg&e%grgﬁ‘rom
5 deliverifdsomé biaresr@ishRFHRMS dYikal LBt &%Egubjqu may alSo be
Prpvided inRsubiaciddht rsoenaremsddangntitse kitsviiely WKl

TSTRHEE o R B T et Bevice, S B¢ et

e an external monitor device, e.9., as descrj
abmesiadhichorag previcRseoHeBMRINR AG6R W PR .gn*ﬁégg&gd
a glogtor's fficeyikapNtEak&peility etoniokhichybtaindeandasrboeyes GaRFITIC
obtained about the usage .qf the co iHon4T. bigelkiifreayrlstarker
10 in%ﬂ%%aiW?uPﬁiWﬁéc%oﬁ%oﬁ%gtﬁ?iég::%ﬂlﬁé%ds%%jggt meth§ds usig \}.}%ﬁ; n;
conopoleertst irtheitlimiednistrubasnsIRey B8 rdt d7adto tﬁtgﬁita[%e
reg r@ﬁ%{ﬁ@dﬂ%’éwﬂ Qb SebRiERtE S anexamgeiithe verudfiatemanpdiled on
printe

on a substrate, such a r ic.

inéH‘Mét?@ﬁQ%éV%@?ﬁ%%?ﬁsi r‘ﬁt p(gféﬁsa %%s%qg&cwggepﬁéﬁ%ﬂ %ﬁ%?gce?i'n
of the cantainerobthekia apeciihenraitalivieidor i, BesERIEREN IR S "
15 PAGRRIRA A ArRRRAsRsing) @i%dmthgémmb@@m?mdtmployed as an
instructions are present as an electronic sto -

SEB R B ARTLE AT BT G e T 2 10 L A RADIRR 0 such
In yefiethenembadimetis, tt\atiealdaeactishPaR et (He¥eht i9he Eﬂt 'S
but means, for phiaining ihe instivetnsdiomgrsemate euwsajiergestiadhe a

. B2 . . . .
interne ; are provided. An example of this 30 em t thats of th
RO SULRBPBEETE b S LR A b s S e

20 Whighuthe nstreretimysdantizecdtvmeradediMRSIWRAIRS iHSRSR6HB2RRIET he
means for optaining e.iNsurystianss sarerded ot rusuitable suhspiaten one

Soffie 6r af components of the subject kits may. be in-suit
pgelibdtaetondy bl et ok f’ﬁ?%?t g@%ﬁ%}?‘f& idame
the,gosnrepents Afittiedd areptmekade ifiral Kitasfiedi i GIeRbif petivate

make a ‘iﬂgilf ’u%%ﬁ”% @&8’«‘?1&&?90&#@&’( e thsskitconainmenioalemeatsecond
e.g"/B6x BF Sanalogote structire, may o may not e an ALt OAGT o

25 e oty dlietheaoiradanvddiRe ity (1 Sofe B all of the comporterits of
thekifiing (dids Rubegindesswanthatibisiinveritioneisaotiiphiteactss e smail

Eﬁg&%&%ﬁ?ﬁéiﬁg nts descrinedaas sUGhmaxyasihisrlsedetea 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 ftransition time to the stomach, smail intestine, and colon, and thereby gain a

detailed data collection of the subject’s gastrointestinal motility.

Kits
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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
WOHEre/E¥hitge of values is provided, it is understood that edéH H?@?vgﬁfﬁ'ﬁ
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 othey stated or terve | valu OMRAS
within th‘é VIS ﬁ The k'p ng r AR a(f éﬁ%ﬁ%@e t:]ﬁe%%ﬁ%ﬁa?g% ranges% e

mayen@regm@@wwa@eiwem@édhﬁ ﬂﬁé%lie@%éi?@é@%ﬁ’d%%isghe dosage
engampassedvihin @F%WBHQWMW@@ﬁ%t&p@@ifﬂﬂ@&%amlﬂdeday be

limit in the stated range. Wher the stated 20rang 0
theHiHHR 4lg8s B3 darHBI %nr of b?:)ih o?ﬂ@)seg rk? i%%%iﬁlm%%%r(g aql/
inclertisd irthisifiventioro!  theriusiselefified dtididifsed QIREChATRRH HNG' @
SC&BV%&%[B@MS%@@Y%%F@s\éeﬁ%aameeaeanIe@e&s@amm@ms multiple
understood by one of o% Skl|| in he ar tow ch thi qv%ng% In those
be‘l"@ﬁ@%eﬁ%ﬁ% g gﬁd;‘%ngf;enals S mlﬁ;up %gor equivalent to
theserdeisesitie chhereimuaiipls stobegasat dHtiseop RlotiEee P IRSHER PP e SUCh
WB@%&E&E%& %Pr:?% etwcﬁdﬁw%fa%e mefhgdsans materialsiaged the
scribed AII cations an nts c Ieéi this sgecmc c%that
arekﬁel%’lrpﬁ?t:SFp'@PéFe Q%fé@%@sagp % édlvfdabgl Blblication or
paeteﬁIaWekeSsawspemneaﬁwmahmdmrmmmuwa&ratédmdvbe”rﬁ@mi@@me@wt
refgf rﬁ%ﬁ% AL ALE InCRRRRRTed hetain Byer g ferencs ik disc @ﬂ@ a subject

describe the methods and/or materials in connectlgn with w q ;
pubiaiGAare eHEad Thé SitaiRsHh 'oF ARy HiBRCER ﬂq%rﬁﬁg R dlRy Aiso
pripeligithe filpedeernd shoutthnatsbe donsthubd\as érncaamfsemhqﬁments

th‘%‘rﬂ%ﬁ?“&'”"asggﬂc %ﬁ%ﬁl&%&? ARtRdAgLsideh e@bgeaé@bmewagsve

of prior invention urt e dates of publication provi ed may
diffeisht frgbh RFYIdEu el ﬁem%ﬁeﬁteatéetmaﬁ%% st k?eg "a doctor'

indgpendemthtrepritimediclt ishnotettiag, mmmmqmm about the
ap ended almosmth%tsmgularSforms ‘a”, "an", and "the" include plural
re ?3%?3 LnIEsS the gontext clearly dlctates otherW|se It is further noted

that the CTaRMEURIaY el raRN B e RHNES ARSIUtRRI Bieltin{ AR aRHGS, the
thl%@@@tmﬁ@mm@teadgdm seiveasantededenthadgisdonasectibssichay be

exclu5|0qe?é erminolo Yta%?e 'solely. #}( ng the %gﬂg{gnr&&ﬂ%%ﬁ!éh%e

rediE5H61T Bf Chifh & eements or use of a "negative™ limitation.
instructions may be printed on a substrate, such as paper or plasiic, etc. As such,
the instructions may be present in the kits as a package insert, in the labeling of
the container of the kit or components thereof {i.e., associated with the packaging
or sub-packaging) eic. 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, diskelte, efc. In yet other embodiments, the actuai
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
embodiment is a kit that inciudes 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

subsirate.
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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
WOPAPAIA oM or combined with the features of any of the oth&fES{ErEF2562
embodiments without departing from the scope or spirit of the present
invention. Any recited method can be carried out in 15the order of events

recited o in any other order which js logjcally possible Ithough t,
foregoin ?ﬁ%%@&rﬁgg%%%eﬂ e%'tlthﬁe%% eggrlgtes%?g”bgypﬁ%%?%ga gﬁtable
illusteationguid exinite Soriurposanoy datlyBmantie aitdiiipgliras Kits, the

readiy,appatent pdhaseef rdingpasiilidndhedckinight eftherteashings a
of this invention that certain changes ang. modgicationi ay bn% made box Of
theteewRRABLE 580864 8fr\8ﬁ‘|ﬁ’%eﬁ§%l ¥ G UEBPE B theappended’

pe o
claimsogousAsicordiveg lyn aheopraegdioy beeeslyaliigitatosigiveprigciplés bither

the, inve0tioR. Lyilkbe:aRRIsclaigdihal thassakilledinhriart 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 itslispirit@net scopersRBadutthiethioréalhexansples! afdieonéitigasicular
anghiags eliegkerainace prigeipalaended to-aidhing (PaERIdRG it e
understanding the principles of the invention and the concepts contribyted
oy B FURRLOIE S EFA G HECaPL BAGF b (6 EEh S e B HlfRg moms
witheut dinditatian rorsuu spedificailygecited éxamples anthepneigohiivention

M%ﬁlog\éeﬁm‘?\]é §§$§ﬁmﬁ%g Ia]%ﬁg%g%c&%]ggnnqp.les, aspects, and 30
embodiments of the invention as well as specific examples thereof, are
intended®eitcdrpae S b TR APEAd FIETIBRE QULIVAISRE R G N9
Adgitignallyni isrintended thiabsuehieqeivaienisise ude dotleeureentjydictates
Knon VBl AL eUNAISISAIRYIRRCS INDFafL S 2n A
owe n er stated
eleorwgﬁ‘%’s% géynggégﬁ { gt‘%ér%rm tie same function, &%ard_lessgf ] .
strafciDievenieGrsE o thalgrisdemt AdentdneaBTasredi¥ Ny tidienawe ien:
betipitagdde thaexenmplaniemioginentsehewnagdsdessyibeskheneimtly be
Rather, the sco er%%spirit of pre enéinv n igg Fﬁ%@é’c&fjlﬁﬂqm’ m}e. ‘
€ fhg invention,
A A
subject to any specifically excluded fimit in the stated range. Where the staied
range includes one or both of the limits, ranges excluding either or both of those
included limits are also included in the invention.

Uniess defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the
art to which this invention belongs. Although any methods and materials similar
or equivalent to those described herein can also be used in the practice or testing
of the present invention, representative illustrative methods and materials are
now described.

All publications and patenis cited in this specification are herein
incorporated by reference as if each individual publication or patent were
specifically and individually indicated to be incorporated by reference and are
incorporated herein by reference to disclose and describe the methods and/or
materials in connection with which the publicaticns are cited. The citation of any
nublication is for its disciosure prior to the filing date and should not be construed
as an admission that the present invention is not entitted to aniedate such
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1.A pharmaceutical composition comprising: (a) a pharmaceutical
active agent; (b) a controlled activation identifier that emits a signal
when it contacts a la get site; and (c) a pharmaceutically acceptable
WAAMS/EOPBThe pharmaceutical composition according to CRi¥52007/082363
wherein said controlled activation identifier is activated upon contact with

a target site fluid present at a target site. 3. The pharmaceutical

compasition according to Claim 2. .wherein said signal 15is | t.of
safb‘%ﬁ?@g?gi Y fliye .fﬁigrﬁﬁ\é{?%’ggeuﬂgg E’o%m%cg)gfﬁgn(%a@%ﬁriﬁéﬂ%g&%ed
Claiay 3peviiifeiarsaftbidetidfi@ctom prsécatiora dalrRs supsortm2y(inaest &xndde

segeRAJRALaHals Wit dissimilar electrochemical activities present on a
surface of sai soli%support; gnrg Siii%a dged %Qnductiv edium
t ereln and n

precursoF. is noted that, s use @ e appen e@caxms, ithe singular
forms “a”, “an”, and “the” include plural referents unless the context clearly
dictates otherwise. It is further noted that the claims may be drafted io exclude
any optional element. As such, this statement is intended to serve as antecedent
hasis for use of such exclusive terminology as “solely,” “only” and the like in
connection with the recitation of claim elementis, or use of a “negative” limitation.

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
compenents 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
the order of events recited or in any other order which is logicaily possible.

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

Accordingly, the preceding merely illusirates the principles of the invention.
It will be appreciated that those skilled in the art will be able to devise various
arrangemenis which, although not explicitly described or shown herein, embody
the principles of the invention and are included within its spirit and scope.
Furthermore, all examples and conditional language recited herein are principally
intended to aid the reader in understanding the principles of the invention and the
concepts contributed by the inventors to furthering the art, and are to be
construed as being without limitation to such specifically recited examples and
conditions. Moreover, all statements herein reciting principles, aspects, and
embodiments of the invention as well as specific examples thereof, are intended
1o encompass both structural and functionat equivalents thereof. Additionally, itis
intended that such equivalents include both currently known equivalents and
equivalents developed in the fulure, i.e., any elements developed that perform
the same function, regardless of structure. The scope of the present invention,
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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 {9 o

Ve EEAIvEmedium that conductively couples said first and gggé%%%%&bﬁ
materials. 6. The composition according to Claim 5, wherein said identifier
further 30comprises a protective barrier that retains said dried conductive
mﬁ%dlr%ligr ' xescgfg%?nrfer?dem% B%Wﬂﬂ%#'%t%%‘i@#ﬁﬂa@ SlaBueamhesslnaalad
protectivé’barrier IS a'semipermeable membrane. WO o .
20B80B2d IERIT/ T FT7I0B S562ee M SRIBh I GERRSIT HEE IR oS CiBRN
6.yyheseip-salbpigieative 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.
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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
pEEh200B105T13€ composition according to Claim 1, wherein saRfiHERHELTE63
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
withauAluigldnsankmewn time delayed manner. 2013.The composition
according to Claim 12, wherein the polymeric coating dissolves in
substantially the same time required for the target site fluid pH or
contductivitP 6 Feaiay iRl e RN FHIPR V4HIE 8l owing ingestion of an
sexternal flgjd. 95 4aHhesonyaositive agearding to Claim 1, wherein said
“identifier cgmpris inte R}gﬂ) IFGUIL . fti |

o Claim L8 W e B o e et o
Thét E8RG8RIc Gccording to Claim 15, wherein said antenna comprises

an electrqogle. \WehaRag/ebRAIGREEIB20A1OB82563 |

0 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 farget 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:
{ih a solid support;
20 (iy  first and second materials with dissimilar electrochemical activities

present on a surface of said solid support; and
{iy  a dried conductive medium precursor.

5. The compesition according to Claim 4, wherein said identifier further

25 comprisés a signal producing system that emits a signal when said dried
conductive medium precursor is combined with water {o produce a conductive
medium that conductively couples said first and second materials.

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

Drecursor.

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

semipermeable membrane.
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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 compositio .
B dehifiePiecClaim 18, wherein said solid formulation is a p"f’_cl'rg%_o 782363
cqntrolled activation ingestible identifier that emits a signal- upon contact
ywth 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; (b)first and second materials with

dissimilair etectroppriinfaterseiitds prageht hesELTRCOGIEIPSEIEe = @

SURBRtAfer EBR SRNOHS Hariaglivatiamingestible identifier according to
Claim 21, 20wherein said identifier further comprises a dried conductive

medi_u_m precursor. 23. The identifier according to Claim 22, wherein said
identifier Tuethemponijirisessarginatée famanrearei raldifevsarittnddrariiary

co%gwlyvg @%ium precursor.

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

enhance 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 contaci with a fluid having sufficient conductivity 10

activate said identifier in a predetermined mahner,

12.  The composition according to Glaim 1, wherein said identifier is protected
by-a polymeric coating that dissolves upon contact with a fluid in a known time-

delayed manner.

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
conduciiviiy to reach a predetermined value foliowing ingestion of an external

fluid.

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.

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

an electrode.
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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, 30wherein
Sedopptettive barrier is a semipermeable membrane. 26. THe CoRlFEIEE >
activation ingestible identifier according to Claim 24, wherein said

protective barrier is a solid barrier comprising a flow path. 27.The

controlled activation ingestible, identifi i ~ 1o _ ,
Coiow R R CHBH A WOl A 98T THE I et o o

ing&;sti_tnllatidentiﬁer according to Claim 27, wherein said capillary flow path
comprises at least one surface that has been surface energy modified to

enhance hydrophilic fluid flow th i illary fl : .
conltfolled %ﬁ@ﬁﬁ@ﬁ*ﬂ%@ﬁ%@’%ﬁﬁn i s%ﬁﬁ@?lﬁg% S(%]Yéign%ﬁ?%vsﬁgrlgm B

ssaigotentifiesriayotected 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 i ible i e
acc‘@rding'r 7 eqa]ﬁqgtiom%mng to Clai?n 1%?%’?%"8% Isnaqg Ss%ﬁclje fég%mg{l h isa

pill.

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

with target site fluid present at a target site.

21 The conirolled activation ingestible identifier according to Ciaim 20,
wherein said identifier comprises:

i5 (@)  a solid support; ,
(b) first and second materials with dissimilar electrochemical activities

present on a surface of said solid support.

25 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

precurser.

o4. The controlled activation ingestible identifier according to Glaim 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 Glaim 24,
wherein said protective barrier is a solid barrier comprising a flow path.
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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 signal when said dried
27 condinetiventelfidragivatiors srdstbmbitrat gt orateing fsrédaice 25, wherein

Sa;gqr@q”jggwpigrhe@lgé%mawwmctlvely couples said first and second
materials. 32.A system comprising: (a) a composition or identifier

according to any of Claims 1 to 31; and (b) a receiver for detecting a
28 signdl Preduobd!ley saidiadientifiges83 T lersifste prawcordingi@laim 82grein

sailf/ ES&QF&?@@W%%%V%%%@ AV LRIV ErRbd %?Mﬁ%ﬁé@r‘?%‘%@@g energy

Claim 32, wherein said receiver is an ex Vvivo receiver :
mogifiedirrrfancR aXtRB ko i SR iher vl i rarbarfityeaiRy of

Clalms 1to 31. 36. The kit according to Claim 35, wherein said kit

mPﬁ‘ée%RtJéfg@:‘%%%ﬁﬁhd; %Q%BB%”IS?% Lidgnu iy # G wherein

accordln to erein said kit further comprls S areceiver.
said 1dent[fler is protected by a barrier that disrupts upon contact with a fluid having

sufficient conductivity fo activate said identifier in a predetermined manner.

30. The conirolled activation ingestible identifier according to Cfaim 21, wherein
said identifier is protected by a polymeric coating that dissolves upon contact with a

fluid in a time-delayed manner.

31. The confrolled acftivation ingestible identifier according to Claim 21, wherein
said identifier further comprises a signal producing system that emits a signal when
said dried conductive medium precurser is combined with water to produce a

conductive medium that conductively couples said first and second materials.
32. A system comprising:
(a) a composition or identifier according fo any of Claims 1 to 31; and

(b} a receiver for detecting a signal produced by said identifier.

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

receiver.

34. The system according Claim 32, wherein said receiver is an ex vivo receiver,
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38. The kit according to Claim 35, wherein said kit further comprises a
dosage administration element. 39.The kit according to Claim 38, wherein
said dosage administration element contains multiple dosages of said
composition.

35. A kit comprising:
at least one composition or identifier according to any of Claims 1 1o 31.

36. The kit according 1o Claim 35, wherein said kit comprises a plurality of said

compositions or identifiers.

37. The kit according to Claim 36, wherein said kit further comprises a receiver.

38. The kit according to Claim 35, wherein said kit further comprises a dosage

administrafion element.
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39. The kit according to Claim 38, wherein said dosage administration element

contains muttiple dosages of said cormnposition.
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