IN-BODY POWER SOURCE HAVING HIGH SURFACE AREA
ELECTRODE CROSS-REFERENCE TO RELATED APPLICATIONS
Pursuant to 35 U.S.C. 119 (e), this application claims priority to the filing
date of United States Provisional Patent Application Serial No. 60/889,870
filed on February 14, 2007; the disclosure of which application is herein
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second actlve electrode material that is different from the first active
electrode material. Accordiig mhg gecond aspect of the present
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surface of the solid support and coupled to the circuitry element, wherein
the second electrode is electrically isolated from the first electrode and
comprises a second active electrode material that is different from the first
active electrode material; and (b) a receiver configured to receive a
conductively transmitted signal.
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According to the third aspect of the present invention, there is provided a

method comprising at least one of: (a) emitting a signal from an ingestible

event marker; (b) receiving a signal from an ingestible event marker; and

(c) ingesting an ingestible event marker; wherein the ingestible event
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solid support comprising a circuitry element; a first electrode present on a surface
of the solid support and coupled to the circuitry element, wherein the first
electrode comprises a first active electrode material present on a porous under-
layer; a second electrode present on a surface of the solid support and coupled

to the circuitry element, wherein the second electrode is electrically isolated from



support; and a second electrode. The solid support may vary depending
on the nature of the device with which the in-body power source is to be
employed. In certain embodiments, the solid support is small, e.g., where
it is dimensioned to have a width ranging from about 0.01 mm to about
100 mm, e.g., from about 0.1 5 mm to about 20 mm, including from about
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identifiers of the present compositions may vary depending on the
particular embodiment and mtended appllcatlon of the composition so long
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15 activated (i.e., turned on) upon contact with a target physiological
location, e.g., stomach. As such, the identifier may be an identifier that
emits a signal when it contacts a target body (i.e., physiological) site. The
videntifies imiay be any component or device that is capable okprovidinggzevs
detectable signal following activation, e.g., upon contact with the target
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The identifiers of the present compositions may vary depending on the 30
particular embodiment and intended application of the composition so long
as they are activated (i.e., turned on) upon contact with a target

wihysislogieal location, e.g., stomach. As such, the identifier Bayh8@Ros3999
identifier that emits a signal when it contacts a target body (i.e.,
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composition of the target site.

Depending on the needs of a particular application, the signal obtained
from the identifier may be a generic signal, e.g., a signal that merely identifies
that the composition has contacted the target site. or a unigue signal, e.g., a
signal which in some way uniquely identifies that a particutar ingestible evert
marker from a group or plurality of different markers in a batch has contacted a
target physiological site. As such, the identifier may be one that, when employed
with a batch of unit dosages, e.g., a baich of tablets, emits a signal which cannot
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WO 2008/101107PCTRIS2008/053999 may be viewed as a power source
that exploits electrochemical reaction in an ionic solution such. as gfastrlc
fluid, blood, or other bodily fluids and some tissues. The dissimilar

voat@rals rmaking up the electrodes can be made of any twoppaigERkR 053999
appropriate to the environment in which the identifier will be operating. 5
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eneration elﬁment%f the identifier. In certain embodiments, the voltage
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apoutethsoeveaiwitirthe tageshysielpgichitatiade GAGAMMINRS . codes with

Cmp{%ﬁ%&m V or higher, such as 0.1 V or higher, e.g., O.3_V or higher, _
including 0.5 volts or 25 higher, and including 1.0 volts or higher, where in

certaihfénibsdifiesritieveteiga renisy frbdifbent §f8 dosigrenis Ldclu fding
I 0 0 t als irings.o
sl i e R

AGPBSEp SNaE @ 3T intereskinssstain embodiments are the specific signals
described in pending PCT application serial no. PCT/US2006/16370 filed on April

28, 20086, the disclosures of various types of signals in this appiication being
specifically incorporated herein by reference. The transmission time of the
identifier may vary, where in certain embodiments the transmission time may
range from about 0.1 usec to about 48 hours or longer, e.g., from about 0.1 usec
to about 24 hours or longer, such as from about 0.1 usec to about 4 hours or
longer, such as from about 1 sec to about 4 hours, including about 1 minute to
about 10 minutes. Depending on the given embodiment, the identifier may
transmit a signal once or transmit a signal two or more times, such that the signal
may be viewed as a redundant signal.

The identifiers of the present compositions may vary depending on the
particular embodiment and intended application of the composition so long as
they are activated (i.e., turned on) upon contact with a target physiological
location, e.g., stomach. As such, the identifier may be an identifier that emits a
signal when it contacts a target body (i.e., physiological) site. In addition or
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TABLE Anode Cathode Metals Magnesium, Zinc Sodium (t), Lithium (t)
Iron and alloys thereof, e.g., Al and Zn alloys of Mg Salts Copper salts:
iodide, chloride, bromide, sulfate, formate, (other anions possible)

Ve 3asaltsier’g.orthophosphate, pyrophosphate, (other gnionﬁa@p@ﬁ@mwgg
Oxygen or hydrogen (if) on platinum, Id or other catalytic surfaces

AUGHEAIAUON GRINGUAMSer may be an identifier that emits a signal when
interrogated after it has been activated. Identifier components of embodiments of
the invention have: {(a) an activation component; and (b) a signal generation
component, where the signal generation component is activated by the activation
component to produce an identifying signal, e.g., as described above.

The activation component is a component that activates the signal
generation element of the identifier to provide a signal, e.g.. by emission or upon
interrogation, following contact of the composition with a target physiological site
of interest, such as the stomach. As reviewed in co-pending PCT  application
serial no. PCT/US2006/016370, activation of the identifier may be achieved in a
number of different ways, where such approaches include, but are not limited to:
battery completion, battery connection, etc. The different activation approaches
disclosed in this co-pending application may be readily adapted to provide
activation, as described herein, and as such are herein incorporated by reference
in their entirety. |

Embodiments of activation elements based on battery completion formats
employ in body battery sources of the invention, where when activated the in-
body batter power source includes, a cathode, an anode, and an electrolyte. In
such embodiments, when the cathode and anode come into contact with stomach
fluid, the stomach fluid acts as the electrolyte component of the battery, such that
the added component of the stomach fluid thug completes the battery.

In certain embodiments, the battery that is employed. is one that comprises
two dissimilar electrochemical materials which constitute the two electrodes (e.g.,
anode and cathode) of the battery. When the electrode materials come in contact
with the body fluid, such as stomach acid or other types of fluid {either alone or in
combinationt with a dried conductive medium precursor), a potential difference,
i.e., a voltage, is generated between the electrodes as a resuit of the respective
oxidation and reduction reactions occurring at the two electrodes {such that a -
voltaic cell or battery is produced). Accordingly, in embodiments of the invention,
in-body power sources are configured such that when the two dissimilar materials
are exposed to the target site, e.g., the stomach, the digestive tract, etc., a
voltage is generated. The two dissimilar materials in an electrolyte are at different
potentials. In certain of these embodiments, the in-body battery power source
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Graphite with Li, K, Ca, Na, Mg Vanadium oxide Manganese oxiqle 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

woorygenifhese may however be used in an aqueous envirgaRhikos3000
stabilized. One example of this stabilization is 5the so-called "protected

Pol | up tion. (Berkeley, CA), where
g{%v;rgr%agrgfﬂ% is g/ Y s%%é?%n é%s%ghagce icﬁﬁll? Fg]e(%‘ AliRgsgion in an
PEIA $leﬁoékﬁﬂf&ﬁo’iﬁmféiﬂdwiﬁé Dlsedn fafomheubtamwﬁxmdmanmsame tissues.

ambientRelyRiS haR B RRNAIRGAY E e liEslved 8&‘#}%3%8%3%?5 %ny two

serve as a cathode. In this case, the dissolved oxygen in

AR IS ABRBER RIS RS SR BnarSitab W ikiata ke iartlier s'u&mamxamatmg
Goid aAtseofintenast dissolyRd hydregendnady W@s@%ﬂ?%\é@ﬁ&gﬂgmlcai

bodiments, one or both of the metals may be doped wi

é}%t%%r%%fgleem 0y E%ﬂ?fhcérlthg%ﬁamm%?%emgﬁf@rﬁmoﬁﬂﬁiéta@'unon

ghetprises stomach acids, electrodes may be made of a noble metal (e.g., gold,
silver, platinum, palladium or the like) so that they do not corrode prematurely.
Alternatively, the electrodes can be fabricated of aluminum or any other
conductive material whose survival time in the applicable ionic solution is long
enough fo aliow the identifier to perform its intended function. Suitable materials
are not restricted to metals, and in certain embodimenis the paired malerials 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 (voitage) and low interfacial resistance are
suitable.

A variety of different materials may be employed as the battery electrodes.
In certain embodiments, electrode materials are chosen to provide for a voliage
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 meials of the
power source with the target physiological site is 0.001 V or higher, including 0.01
V or higher, such as 0.1 V or higher, e.g., 0.3 V or higher, including 0.5 volts or
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 about 0.01 o
about 10 V.

Materials and pairings of interest include, but are not limited to those
reported in Table 1 below.
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15may be used as doping agents in certain embodiments include, but are
not limited to: sulfur, iodine and the like. In certain embodiments, the
electrode materials are cuprous iodine (Cul) or cuprous chloride (Cud!) as
weezcethoderand magnesium (Mg) metal or magnesium alloy@s €0 /053999
anode. Embodiments of the present invention use 20electrode materials

in-budy powet DUK %%UI the-it |VC||L'

IEoues of twogl; - j | j bove)
include at least pag =Iectrode, e.g., a high surface
area cathode and/gy, @g @;g@ ahode. By high surface area 25
electrode is meagtan meg}qa %\ﬁl a surface area that is about 2-fold
or greater, such ag ut 10-fold or g ater, than the area of the surface of

@=gelid support hat IS covered by theet Y |}né iree -
battery. In wo 2008/101107PCT/US2008 éﬁ gﬁw&%ﬁm&i tngg?:

the surface area of the electrode ranges from about 0.01 to ab
100 mm2, suchjas from about 0.1 mm2 {gabout 59@m2 @@d inclygl osphate
from about 1 mm2 to about 10 mm2. In ggm@mggﬁgﬂ@%{ﬁe;%{@g possible) ’
surface area electrode is obtained by having an electrode that is made up
of an active electrode material (e.g., whe@sillystrative petbesaathere andatinum,
anode materials are provided above) presgit on @W@H&%@@uh’é{@s'n

Igisemtadaibodimentshil ofithd.ielécttadey aradiigh suiface area

COrEEPHALE  whildNA.dliger embodiments bilgremmesef tivaelectrodes, e.g.,

one of the electrodes |s a high surface area electrode. 10Depending on
th%efﬁ‘?&?ﬂtﬁ? é REEAIL {He casievensrdl aniode ﬁqia'y @setpreasean@mmlaeaman

are U n Iar
Sam@reﬁﬂépﬁ’@l}gé’é ' #Eﬁ iﬁlﬂf} {%%] e\é@? d’i’mﬁ‘%‘h tThese may
Sujpp s Eike) b@ﬂﬁ@ﬁd&gﬁjﬁeﬁr{@jpr %%i% exam e of t g st%éhz t:en
préerst mralyey Rfé i Ps@mmmmetmttw&mrfaméypthuemmmmm% cpﬁ@hg@desc{am ap
H

H% Bﬁtﬁww%wﬁ@aﬁvmp%@m@e@ﬁ thevelvibosinfarding

egw.@g%m given gy lde.a single battery having
or@@mmdesav&y%em@de@ea &’@%%gég@dé‘%‘%%% %@m& @Xﬁa AEZ;T)?‘

ca‘fﬁ%@@%ﬁ'ﬁ%%ﬁfﬁﬂ@mfcﬁﬁmwgﬁam@mwe&d@tmde up of one or more
cathodes and/or anodes. Battery configurations of interest include, but are

not |iﬁﬁteér@»dfmﬁ§cﬁj§fﬁ@ﬁ§d ImE & SHRRNIGATRDN SRAALN
PCT/US2006/016370 filed on April 28, 2006 and tutleg1 l% itray be doped with a

ﬂg’lghaFrr?‘aﬁ IRSrmi3tce %ﬁﬁ‘e PetagspREiRiEncdia RatipgTNon-metals that
MABABO SRR 25T fibaringn @m@emlz:eagw anmatiReerifs viNakaw MBF%G@ not

];ﬂ%&&'?&oééw?lﬁgﬁgl Devices:: PCT application serial no. PCT/ Us

u52007/ e25 2007 and titled "Controlled Activation
Ingedﬁb@'l@éhtﬁﬁébﬁdmﬁe@ssthms@wmematm&llamﬁe@abms iodine (Cul)

1 | | Ph 25 1In
oIS GTo0 IR I o

TREE STk BSdhenpiree Syﬁ@*ﬁ@d‘lW@s@fe%egfeﬁmmvent:on use
clapplicatipas(ans particdlady Datteny ﬁgﬂ{@H[@ﬁlQﬂ%Q!ﬁplosed therein) are

hereln Jdncorp orated bg( reference.
manzed bove, in-body power sources of the invention, such as

batteries that include electrodes of two dissimilar materials (as reviewed
immediately above) include at least one a high surface area electrode, eg., a
high surface area cathode and/or high surface area anode. By high surface area
electrode is meant an electrode having a surface area that is about 2-foid or
greater, such at about 10-fold or greater, than the area of the surface of a solid
support that is covered by the electrode in the power source, e.g., battery. In
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FIG. 1 provides a schematic illustration of battery power source according
30 to an embodiment of the invention that includes a high surface area
electrode, and specifically a high surface area cathode. The battery 100

vehowriniIG. 1 includes a solid support 120 having an uppescsiiasgskdhos
Present on the upper surface 140 is cathode 160 and anode 180. Cathode

: ) tive cathode materjal 170.
R A R I T e
rHBEcibetPav e ietais bello@s \While ae@ntbddimehtdeicted 5 mm? and
indhesmin & SAthaRRINCIHAES S RIS @nﬂ%a!améﬂa%ﬁfmqgg%%%@%wé high

it is the anode that includes a porous underlay, while in yet o

BotifieAtS Bolirdecuobi gt ihdau tave thiegereasridermamaip of an

3ot thecoathos enaand-anode arevb dre SR PR SUSRGR oL 45989 and anode

art. In certain. empodiments such as that shown in FIG. 1, the two
@%e%%r%l eSS é’éae%(fo%ﬂ%@ KAFRSETHAL 6 Y Sdfid @1%3@%- y&i certain

antiveciemeyteliméneg, tee slentetekisodes Mgl bemuesenten giffarenkbs, while in
4 PRQIL, ite surfaces of the support. The porous

e e B < e B R oot cgtionse. s o

NEIBCHEERC Bt Acaligitisiematerial 170, improves adhesion and/or

ncreasgsdha sy iAcmalea RIIE elaskant. AN AMARBICLANIERLe may be

passage between the cathode material and elements, e.g., circuitry,
PEEE8hBh the SafitesSHPBR LSS (ilscrpoaunitates dotalilssovivoThe more
dritsaus sngesriayeremandi iyisateddianasatianaldifeaent maesals o i

uch as condyctive materials, e.g., 15 copper, titanium, aluminum,
PTraid gBic. THER Hem TIRRTERL., R the e(BHEIB%hag! beipees ano

ancatesiats @lgme\teﬁaitemadewm?]f/ tgtea:tlym@&;alﬂ}ﬁgé Bis ,ti¢%ger@§cf@iﬁﬁ§h't[1 e.g.,
S ith, 1 cathode, materials of interest for a cathode
e Trathey B AL A7 DR R PP TR 58 e anc
CRUCHS \Rehin@ibpritgratth g any ke stielenhrwitn casipedt 0 @ anode, more

29 mateyi ' r rj e ar

d%t B R, D Y "Rl BB, T SR aery
COHLHRIPRESbintiRsash des lisreriHbpearpt WiRtiedin s dhane eitsteleminsPCT
apmidhitknessieanges Fomyaleubl/B1d97abadd QP PAKFUSE asdtMand titied
“ b&utg}% 0'g,lroﬂa out 50 m,gr;géﬂ_cludl%gaafrom about 0.01 to about 10§m.
@herﬂlmensio % ¢ %Sé%fbu dBRPHRIAIL SR fRpB& T ERga AR 2257
filsttitmddatebsurfaceed thasdlitisdpponimay ey Meyaiet besrsxensiedical

it I Si f aghi i desired.

e S Al R R Rt e oo o
2%?0@@%&@éﬁﬁéygléﬁdwécum@@naty@eaﬁmevwww@emng riteif iBtpgFtsPatent
ABpicaAesigpdisNgaes aradedhnLlestieds, ez@of%}flﬁ%% . Lg\%e V&I pharma

mbodiments, the porosity or roughness’of the under-layer is chosen to

I TR S PEFEEIV AR P el &f &RBAB dlethontrebriamys oPAfGreand
litecblage300R MeatoNERER, Syaieifam abeubRiRahedt 4PQ.HDE 9pHe&ons

(a%lcjjpgaarﬁcf&?amyagggérzytgoggcg)ﬂ}alt%rtaign ceji%ciosed therein) are herein incorporated
by reference.

FIG. 1 provides a schematic ifiustration of battery power source according
to an embodiment of the invention that includes a high surface area elecirode,
and specifically a high surface area cathode. The battery 100 shown in FIG. 1
includes a solid support 120 having an upper surface 140. Present on the upper
surface 140 is cathode 180 and anode 180. Cathode 180 includes porous under-
layer 150 and active cathode material 170. Each of these elements is now

9
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WO 2008/101107PCI/US2008/053999 or more, greater than that
obtained from a comparable electrode that lacks the porous underlayer.
Surface area enhancement can be determined by comparing the

vetenwoetantical capacitance or cyclic voltammogram of the QughQhes/ms3999
porous electrode with that of a smooth electrode of the same material.

RALADEE s UPRTERI WG MOLTHENUR S R phere the

atomic force microscopy (AF tron Microscopy, Ote

qﬁ%B@@ﬁﬁEé‘%@%t%@&%%ﬁ@aﬁﬁy@ﬁEmmﬁﬂelIeirn(:BE‘ﬁ)arrtalyBls the anode
haeRalRISs GathadadINAsERY S WHAY meyefo&%%?%éf%&ﬁ%%%’%”be W thode

tocol In certain embodiments, planar processing protocols are

- H8vBIdHar PREvss g BdhYiiueBailickhgscathode and anode are

Msmrﬂ:ectaosmw@@mﬂai SysERNHHIYEMD) daRHEAORHIRGANIAHES uch as that

ludi f hi d bulk hi tech
i e R SRl AL SR Pl e aMEI3pEATH Sestanpolc

setmdumenwbmcenn@mammptmesmclU@tectw@@@e may limitegri@ent on
o S B S i

spray, sputtering, e-bea apoi physical v
chemitBfvapBlugepositiolaypladi éntralreer dheivachapardiepssitiants the

et dMalRiabemaoyal tec&mw&@ inclyded, bytgre #H“é@%% %%‘%%'V nd/or

ion etchm% anisotropic chemical etching, Isotropic chemical etc

R, dach AR AlcHImeR AR é@ﬁ%ﬁf@glqﬁﬁeﬁﬁamaﬂ@ﬁt passage

beleaeonic dissharge machiningh28idriM. o g cwctun(tjrythpreser?t on the solid
osited, then selective

electr [ tlon/ tropolishing (a metal is
SRR as%)g}gad 1955 %%e %qﬁroaﬁi?'ér?(?lﬁﬁ%dggeé?@r%m%r'ébt%dl"b%’ be
fabrmaﬁdéremwam@pta‘tmﬁaefa mgaﬁtenmﬁ@cm@ueﬁe&ﬁ%ﬂéﬁﬂ e.g.,
o} li e uto solutj redu0| agent. The
CB tglteﬁc?mggﬁll I%@e%%b aged %o &6 @ Mgf g%‘hgﬁ“’hef e the
mﬁfﬁea}&ﬁdﬁ@wéa pumlwatsr@iammmmmmm@emmnems

e@rhaniHAIRAIRYY BRISYARPVR3IlERn é))%gﬁw’o?ig‘ g&ﬂgHglg Ypar ng?er}]& for a

C?)% notubes. The nonconductive layer can be osited Via any suita

A ?W@é@sﬁ@ﬁ‘i@tﬁi’d‘%ﬂ@?a@@aﬁﬁ%m@@f@'@I@éﬁoﬁhol@ﬁcpt Ir, Pd, Rh,

Raepasitios ersaifaste /BloeteauannsparicessIsaeh NRISSLAIE 2 anode,
Iltpeorga%p r%rclgtoi(%)s Of interest Iin certain embodiments is the use of
Stansr >3y provEssinyg rblts, RPBHR MRtEaYRIS RFRIBRiPUp ARanst imited

tqe“ﬁn@mtiaitoya thewztdde qr, SUECES OF aﬁm‘)ttWIW@J@n@tcsab@raﬁ@m%g 8f the
rial r. val.and SItIO lied to
uMBEEL tratt%[ ‘%ﬂé?é QY %nﬁ % Ivgq Lﬁ%%gorgg%@ from

the su quentla manner.
a‘nﬁl@fré%@éréfd@@mbewﬁl greatenaietad wm about 0. 05 to about 50 um and

S T8, S e R 8 Reveth, EdhpERstincr
lawrr@féfpgmect -t @@rbusdnhdsr#hgauﬂa@ermalﬂnem@tadmﬁptszamy or
m%@%?g@@ﬂﬂ%ﬁ%%% 'ﬁg@%‘?%( }M&%ﬁ 3%? %ath(t)h de material,

un er-l C%/]er comprises a 5 meta electropla |ng electro eposﬁlon 0
ay be employed. In certain embodiments, the electroplating

prom@l empIRNAELS et ie SN IRGFUERI densibeanslig ﬁa&t?b?&@ The

the olutlon Is selected so as to impart the deswed roughnéss or porosity

W BN S8R5 BRnUREHRRA)8Y. ifPBerinleRthadiriemyatie the
dememi ;eifaceopyee filthdsetiepaesite i arglestnlateg AatBmbodiments, the

porosity or roughness of the under-layer is chosen to provide an effective surface
area enhancement of about 1.5 times or more to about 1000 times or more, e.g.,
from about 2 to about 100 time or more, such as from about 2 to about 10 times

10
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10 at the mass-transfer limit. The phrase "mass transfer limit" means that
the current density is optimized along with the metal ion concentration in
the bath and the flow rate of the bath, such that depositing occurs at

Ve b¥IRIHtially the maximum limit at which metal ions can arriveptd808/053999
surface. Deposition at the mass transfer limit yields, in certain

RARGEIMEBiRe A HEACHILS %@i@éc@%@%ﬁ?ﬂ%ie@&%%% ks the

the particular metal and ion concentration thereof, the current density may

RAARFS YEEREG B R D SRR GSanss SRt e i dpieaaingy Rremsparing
thrormiehasitie oG Q2R BARPE/M2vSHsh AR e aPaHE 2818rABPWorous

00 mAmps/cm2, e,g., about 200 mAmps/cm?2. Plate up may be carrie
ei%‘%fﬁ’%%@fsﬁb%%l%gﬂgs%‘?ﬁt u%?‘?‘%rgoﬁi%I%iﬁb@ﬁﬁ@%ifﬂaﬁ%ﬁ%ﬁigﬁﬁ%B%ﬁ%may
atell ber de2Eriowttdin o#lbrThetflittdove maybesaidctRadn GORORSHON (AFM),

i i hi the desired it
e RIS SISO RSSO, e
ﬁjﬁm@éﬁr%ﬁu@fﬁdﬁ%wﬁzoo rpm, such as between about 50 to about
500 rpfRe WER [RSPEMHIQINR I Rl N &3 CS@?%%UC&]" %J%éi&’gg%ﬁve ient

metal ion concentration may be employed to 25 obtain a rou posit a
PEGRRE ciirrertaiEnsiybRrifaadift N FighICRTP ESh C8Rteanbn Aiayasepioyed.
resnploYeehte ShiRIN REAHSEPASIEAT JBIIDRYSULIERL SANSIan L Cedaifems

er%m%%lrgeﬁts, the metal ion conc,engtrat,lon ranges from 0.001 mol/L to
OIS sUBR S HSM BORIAUHE: (P HUNE. BlolacareeRipBpER titangnd bulk

rueposdittiraigp Ehacisdhemnaiue afrtitolion B is<eposietnipwetfignmay

[ bhe I r qurrent densities. .. here desired, varjou
T B B e ot P S B helBde. But ere
ngédiraiiesoiosigicpltaitassitien reay.belaclugdatinghecatiotion arclutknosition,

it aLe (mit Qrganic,acids, ic.acid. citric acid, e.g .
:Eolymer%?%.g, gE@?@%’TFﬁ%ﬁ?ﬂggt\%ps%%ﬁh n@ﬁé% c\(l)%tjg?n deposition,

RIBIES aRes Asssditeno pasTa JeTtumes 3yvgTicg!, apanoticresities, etc.

hangithialnteg) (BipwigadsTiBIGakaBReRRIGINGIRABLRMRASIIRESHS Wekhing,
as acidic, e.g., sulfuric acid/copper sulfate) and alkaline (e.g., | .

AR SALTSTHRE. SEHTGBIRFHEL) SR e SORErE Wlyigrs via
cheerdeidechettteapialyimestsmiay batiseantitanehadrs@tedrRbdige machining

, Ikylene.glycol) . ly(ethyl lycol) .
R e R R P R e ebove
affﬁ%in@@ntﬁﬁﬁﬁah@dha_l theakseiof thigheand BG argolylethytenbealymatiosol of
idfgﬁ‘é‘é{’?%t%#é%t%‘?é‘é%'vﬁiéﬂ‘?g”%tse)édH@BSS'%&H'S%%W(?&F: IR SRR deposition

embodiments, the polymer has from 2 to about 300 termini. In some

PEHISEmERE3! i6 < BaRFHies isWChsRlulsneby, adedegsg sgemiubleigeposited
migielapiakienedeabdnertia A eRenisat 898N S SR AN LRNZ o0y

or deteriorate, and is nontoxic. In some embodiments, the polymer is .
C%“é%iﬁ%&‘beaﬁﬁré%@h‘i%}ﬁ%% RAHER BT O PRIPR e RhdBIe b RYEmstenaeolite,
st ivingeti ssnepboosganism sawit heotavsi g haman b semReve layer can be

iments, the polymer is_non-immunogenic, which is to say that th
e e B e el oy (P arc
elesierlivrstit deroptigmearis PREGS /colmprisingihiedopmtitdes. Also of interest

aRRa; W%@E@Q'ﬂ%‘m‘fé}@ﬁ i é@ﬁaﬂ?&ﬁB%%ﬁw%&%@@& g planar

from about 3 to about 2000, and Ra is a hydrogen, -

PEFLRSING- B e MB CR L s lryplegsI A rudh be IRHPOr oRmesedrom a
sUPrseMeresprdisRChiSaR MARAPeslARl BEhHRsa GemMERLbIARER Cofedifferent
mmeé)é and ag%%gllta)/ of linear polymer chains linked to the céntral .

SHEh"ESTRY BBY B aHEHRPR ARBIIRAIR AReRHBRdiRdRdE Bysequential

maddigiorliobettiterfatoxideo vatiossspolyolsrsuciias givaetl. in greater detail

pentaerythritol and sorbitol. The branched PEGs can be represented in

general form as Rb(-PEG-OH)n in which Rb represents the core moiety,

such as glycerol or pentaerythritol, and n represents the number of arms

25 and is from 2 to 300. In some embddiments, the PM is a linear or

branched PEG. Suitable polymers that can be employed include, but are

not limited to, poly(alkylene glycol), such as poly(ethylene glycol) (PEG)

and poly(propylene glycol) (PPG), copolymers of ethylene glycol and

nronviene alvvenl and the like nolvilovvethyviated nolvioll nolviolefinie
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30 poly(hydroxypropylmethacrylamide), poly(a-hydroxy acid), poly(vinyl
alcohol), polyphosphazene, polyoxazoline, and copolymers, terpolymers,
derivatives and mixtures thereof. The molecular weight of each chain of

waezp@lymerzcan vary in the range of from about 100 Da to agglﬂlgsgg)(}%%%g
Da, or from about 6,000 Da to about 80,000 Da. Suitable PEGs include,

BT S S R

@b@ﬁeipmmg(ﬁtaﬁm(@@@@73@5@(4000) PEG(5000),
PEG(@E&%&%@%@OQW%@&GM%@%% SRR A0 e position

derivatives thereof, and any PEG having a molecular size within'a

PRiGsRle B aRplbpRe aW&\?é%WucE&@&iﬁn@a&maewer@wame pom;mes a
reinfie)entmaypieariy itasized M ARY SRANRYI ypﬁ%t% BYed. in certain

hased fro mmercial source, as desired. Suitable PEGS are
cor%nqisrilaﬁfy gﬂ %I%%% kS| '%M%‘?&@@@Wﬁ%é%@ﬁdmmiéﬁ Hrpourrent
qSrsitpusdiMORghdiitives didntelesbinplusieicbidre ngs |tﬁ“ﬂi%%é9c the desired

0 r rs ett| ents, levelers and bath stabilizers.
x%%%%%f%%o%é %?)lj?fter s?t‘ﬁﬁ‘ﬁ Ude B a(r‘?e%no féacf%dﬂw ‘elijgpess In certain
SRt EE G 3“%%@?&%)@/@11%1@%{ Whmresa&ep@ﬁidrmcﬁn%eﬁbp&ﬁhﬁg bath

anbemselven ofncominatignwith other addit Q’Pﬁhﬁc?ﬁé%rat?ha ek current

e.g., copper, deposition rate. In certain embodiments, the accelera or

ésl§3ﬁ?@§éﬁfja@i8%ﬂé%himtlmﬁt%*?éhgﬁf@ﬂ@fmmpp!l thel Gadhppna, the
lewehzas 30 PRbHEBOSRRMIN CRIRIERIHRRIMENts R Conss tfﬁ@%é&;mum

ad |t ve,is employed in combipation with a flow rate the provides for
hg]en%n‘f\'g 'RodU ?éQthgfg?%Uvaéf'ﬁesﬁso%ﬁHéﬁRP@xg’(ﬁﬁ)&% fnaethe gragmbanster
liths eymlcm‘ thve deridiite dmpresentniz a sel@diveliiochhascele@pbsited material.

apd t site end of the dendrite proximal to the 20
ace E#es%%t IFF‘I%B? ?’E afrlvmly%qogrﬂgc@é]e?gf&?eeﬁ“ﬂ Smbsten cleaipurrent
d@ﬁéﬁ@s@"émM@ﬂim@n@ftﬁ@fI@f\/\ii’ﬁat@mmﬂtlMﬂmeta&@@NDtdﬁfu&W@dﬁWzﬂsﬁy

gk e oy des. arihis pe pl Jeann yhere e Alfugientavery

thickness may.range from 0.01 to 500 urn, su¢h as 1'to

A0 BARSESE m@ ks %@I@%lmfﬁﬁs aréaEmiioyey ine carried out in a
safeorbination oith suBPIesSing| ﬁ%@ﬁ“Y&ﬁk HRPTESERG RAINeRIRS coll or a
ca

|nt rest ar nds that hyS| y block the surface of the metal,
WL sk S @j Jatae B SRSCHRTISY P eRRSPRINE dlyeonpplied
carmnb @emnpundammgrgwmmwwd&tﬁbpfﬂ&§gl@&|é/s@|0m<'a%iﬁﬁﬂg tank

mﬁlﬁr??:&&fytprﬁ%?“%iu&%? gga%v ma‘%} g(]eebetween about 0 and about 200 rpm,
such as between about 50 to about 500 rpm. With respect to the metal ion
concentration, a relatively lower metal ion concentration may be employed to
obtain a rough deposit at a lower current density while relatively higher ion
concentration may be employed to obtain a rough deposit at a higher current
density. In certain embodiments, the metal ion concentration ranges from 0.001
mol/L to 4 mol/L, such as from 0.05 mol/L to 1 mol/L. Flow rate employed during
depaosition also impacts the nature of the film that is deposited. Lower flow rates
can be used lower current densities.

Where desired, various additives may be included in the slectroplating
fluid to enhance the desired porosity. Additives that may be included in the
solution include, but are not limited to: organic acids, e.g., acetic acid, cifric acid,
e.g.. polymers, e.g., PEG, etc. The plating up solution may also contain alcohols,
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surface distal ends of the deposited structures may be enhanced relative
to 30growth at the surface proximal ends. In these embodiments,
concentrations and types of accelerating additives may be employed that

vetimingtethe impact of suppressing additives, where the accgg,(\a;{/ T
dislodge the suppressors. In certain of these embodiments, a EOJQ 8/053999

08/10110/PCT/US200 3999 solution is employed that hasa
O s A TR i ORGSR opper plating bath
eoneentiatierividhasapsiessing, additve dsivlaspgransitatbnied aidine (e.q.,
uti s.ali it of a nadule going will reach into a
e G B et S Rt oW B ey are
WEEHrébRIedvaifea Al Aterrslighaaskethwatsesembtd pobmertheuch as

@@@iﬂm@i@@%%gﬁp%ﬁheﬁgi%ﬂ?@%ﬁ%ﬂ%@gﬁ%@ﬁso 8 elated

T{ge arts of the growing nodules tt ‘ sol come into
R H’Eﬁ%ﬁ/\ﬁf’ﬁ APRcEriBAnly L ysRt thare anassior af dra divrstdige thed that the

spplensingragPRGasHIpEdey bedssiter dendEHadarmaOTRAMRSang not
'ﬁ}@igge;ﬁnt%t;%/? to en p!oylngpa swressmg&?%f\%, e.g., as described

above, is to emp%?%nz)r&g@ EhaT HeHEEE o BRI & s ipfereto about

Wb ckingigasbustes atetmd)'dmgd, aﬂw@@sr:yﬁz@e jef BE@SP&%ESH@@@,”Odoriess,
r positign. sg e [ ts, the deposition cgnditions are

%@gnqﬁa%%%b%begggg%, %}%& hﬁﬁ r%gs[gn %‘&éﬁ}%ﬁi‘@ @ﬁ?ﬁic@%e g6 ot

"WipRaUBOASIETCHAlse ATistdsiSOEolEint depositedbddierendesitedashener is

bﬁ&%@lfp@ﬂ)@;' %@&thgt@rgdy QHHP%”})%&P@ t8%8§:)@ ac¥f %%%(isten ce with

‘modulated by employing a surface tensio ent, e.d., acetic ,

i BigetiRsise YiyeriabishiferhbRrtcaus toNRMhdweamg mopediseins the
poignreerithaspiavidesipsdubhiesiridesieg simension:Relatiely I%ﬁsgroduce
Slze

avr\{e}%in agent can be empl eggto provide for larger, e.g., micron, size
pores, JTw ﬁ%ofﬁgti\?eiv?n% X dttiRg ey SR ead Hetm ity eaisrenialrRPEG
ceiretisiogete forﬂihmgaan(mbl\éo‘,lutj@w{b&(@-i@ﬁWﬁ@r@r:ﬂPEQNﬁﬁdgi%bout 3 to
iate rator ts in er anajogous that describe
e A E L o8 R SR o Buive i goia -0~

Qi iene-seirfatbote-bdiid Stpponlgnetioan teséneabtieanteigrdtosome
el’ﬂﬁ?zﬁchﬁx@ﬁ@'%%&ﬂ&@@%ﬁgwt#ag%a&gﬁ%%g r%ﬁﬁﬁcﬂ'%%lrg nds.Q é}fhgnd a

fle osited structures. Accordingly, when current e entire surface
p H'ﬁ@%iﬂ%ﬁﬁﬁéﬁ?fﬁ@%&%ﬁ‘@g!{"E@ﬁﬁ@ﬂhﬁll%f@iéﬁﬁaw slre. Wisigncludes
btaeuhési dopeleaiing:spese S RHARPRP BHAAadM Hhe JE SRR R Tordi!8YSvarious

tween deposited structure, where there is no accelerating species, e.g.,
pgggasdsseu %? p?eéé(ﬁgé%f%ﬁwgﬁ%ﬂt%ﬁ%m £9ERiteb ey aBlIBBIE B S can be
reguppeedsdriB@epec@Edorm as Rb(-PEG-OH)n in which Rb represents the core

moiety, such as glycerol or pentaerythritol, and n represents the number of arms
and is from 2 to 300. In some embodiments, the PM is a linear or branched PEG.
Suitable polymers that can be employed inciude, but are not limited to,
poly(alkylene glycol), such as poly(ethylene glycol) (PEG) and poly(propyiene
glycol) (PPG), copolymers of ethylene glycol and propylene glycol and the like,
poly(oxyethylated  polyol).  poly(olefinic alcohol),  poly(vinylpyrrolidone;,
poly(hydroxypropylmethacrylamide), poly{a-hydroxy acid), poly{viny! alcohol),
polyphosphazene, polyoxazoline, and copolymers, terpolymers, derivatives and
mixtures thereof. The molecular weight of each chain of the polymer can vary in
the range of from about 100 Da to about 100,000 Da, or from about 6,000 Da 1o
about 80,000 Da. Suitable PEGs include, but are not limited to, PEG(100),
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In yet another embodiment, a self-assembled monolayer, or an
electrografted layer, which is an organic, diazonium containing species
that can actually covalently bond to the surface of the solid support may

e spioyed. In manner similar to the bubbles and suppres%%gg?&}gggg}%
above, such deposited species WO 2008/101107PCT/US2008/053999

hysjeall ckt rface to late the form of the plated
ﬁ%ﬁi@gaﬂ%gﬁgggj@’thegﬁeﬁé ’oroﬁg(sgttﬁﬁﬁre. g@é?ﬁﬂ%}ng fReG(1500),
RERdehfatiorr bi@e0Ntlei BE BBk trogERMotayer REES M)ty atiEn00),
selsassemb. 0 late the, nature of the deposite
metal struét%sﬁ%%ﬁr%@ir@ é%ﬁ%%?jﬁr%%%%é}, %@ie@?&%’%cag%"é%"@% 158 and
Hiefe L ntiirareriRewRthatzs: thshioliarsh ppdisydein gdgpokited amove

ithtosedd BMPBAHaINMESEIal eMEQHIMARIS: & BARKING AP R csize using

E%'ed to further modulate the nature of the deposited structures on the

emplo
A58 G IRE S BRI SEEp B AT FRE SRR e L BiRTBME! Gt thutie. aps desired.
Slemgiiditirotacokisremploydd AtarlEotuee herdesiadporausn as Sigma-

- deg:layer, | h protocols, a cathodic arc generated metallic
A b

ion a Is contac h a surface of a substrate under conditions
sufficiéaitvsmdateittierdesiredisulacturetofdhe paroulreatode, accelerator,
pderlayer, §@wias dessHRed, The cathpdic arc,generated ion
“plasma beam of r'neatallé ions meg/%gsgegr@ra eacﬁ?‘] ussiﬁ%%% ¥ %Onégﬁgﬁawg of
iStetol NAUES. gblEra@fRg BRLioiTBEs by dhibisdicact prstotuisy@a and 3-

s@wmlarMc%gﬁmép%é%%@l&ﬁ%ﬂt@%\é&?%ﬁﬂeﬁﬂ‘ﬁ?ﬂ%ﬁ{}%%g or in

or more anodes s that an jon beam of cathode material ions I1s produced.

BG5BT (REULYRS d RO RIS AN BB tinetaPRedigposition rate.

liproeiisied droboditleass, one, butokiemdwaddimeres ¢aalrmalmet@ncentration
a thin adhesion layer 20 that

A0 ﬁlayr%r[%. 'Ilfhes upde{ ers start WitEl _
co ta%’ns metals%jguocl)ng AR Timite& o 36N &riPRR ¢ o Rf8-ofin certain
efhesdimetdiss. Mhistircemetiblayel augitove & achesigadfithedhiskefion with a
hogi | d wi I tal that includ ,
T L W e A e ey
SRR it kR Priletiinr g4 & adi9é diendeadaiie e micatiytancisathvesn rich
at@@ll@mﬁf@wsmlh@ﬁ@ﬁ@i%@%ﬁﬁ@éit@%ﬁap%%ﬁg Blérﬁﬁﬁtgaﬂwdﬁr%ﬁ{go the

Sg[rf)cess. The cathodic arc can be run in a variety of conditions, Inclu

PROLTIMIESE 6 RigHEr ek e raReplao(RIY kBOMSRS. A, teslaineoitbese

eobadimphtsitheUtevot dhe seso1 e $14RS £3BARISHRYSLRMYE YR Rness which
. In the case of a higher pressure

T, a.neutral (unbjased) target. In

péog/?f? ég n&artai%a%ge% ﬁiérgfféﬁre\g SE@S%EQIWSHE‘QH (REED PRCHeRSS IR 6Rnge
frofmdr@eri36G0acmo pasticies! abthedarget surface during film growth,

resulting | j n have peak-to-peak roughness values ranging .

from 513 Gt PR DLE . RSt i CHERTESS. i GrARYRd I
CEaRIpatias thiihSopRBessing dadlito 25U By e seing radaisndodimamfest are

e f i igve a desired -

e r Ao A LIE Gl WRSTE such additves

NskesnBdEreTingsddeeotosbelene giycol, amino compounds and organic

compounds. By physically blocking the surface of the solid support, growth at the
surface distal ends of the deposited structures may be enhanced relative to
growth at the surface proximal ends.

In these embodiments, concentrations and types of accelerating additives
may be employed that eliminate the impact of suppressing additives, where the

accelerators dislodge the suppressors. In certain of these embodiments, a
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convenient protocols for producing a structure via cathodic arc deposition
may be employed, where protocols known in the art which may be
adapted for use in the present invention include, but are not limited to

whosegesesibed in U.S. Patent 5 Nos.6,929,727;6,821,399;6!,]:%}3&'8,053999
6,702,931:;6,663,755; 6,608,432; 6,602,390; 6,548,817; 6,465,793; '

780; 254: 332:6,319,369: 6,261,421:; 6,224,726; ]
%@@,@z& SRBRSE, B asne S Mo Bk 5685 hgacoeterating
FiJO a6 518951556 18;468:368, 5/ADE S BREHZ 35 HiRA2 94diass-transfer

723: 9 : 8, - 6.027.619: 5 518,597: ,
DR SRR SRR AARPRATIRIATR B e
fﬁ%@&?ﬁ@@%@?@@@m@i@‘% 0bes0281288 D021 6863Tow exponentially

3004013840 :20040R55538: r%@dgﬁsa%@%?a?&&%%%%éms, the area close
20020144893; 2&)020,140334 and 20020139662; the disclosures of w |c?1

8 ReTHIRrie SF Tty BYHRIERSREOB UM BrorIEsRoaRIS SRS PRItheT the
glepasitiowdiieyatety ofifferenhmatryalsigten COPRR. WBNRtact with an

inum, etc. Additional cathodic, arc protocols and structures produced
%%%%%u@&nﬂ%%%tc afe %%q}ﬁnme%r%,#ﬁ%%@ﬁe@ﬁiﬁ@&@ﬁeﬁﬁm%ﬁ&?“ts and
POTCeppEcativreN dewiDi200 749546t ' Implantable Medical Devices
Compgsi [ res,” the disclosure,of which i
e S AR A IR LD Bove

Bl FEBRISYe fic RISFAHi Shabritokslanaspi 2aiempibyed, Btbetofitiokiic gas
clepnsitior(ERRLIRa @f@héoéwé\fz%l%ﬁﬁa%eﬁéf@&ﬁﬂ@{ @@%ﬁg%?ép%% In
ncludes electrocoating, electrophoretic coating, or electrophorétic
tg&%?ﬁtiﬁ@qﬂ%ﬁﬂtﬁomdgﬁBaﬁfﬁ&ME%@ﬁﬁ §NRRAA MedioanaiRjeate gas,
a@déwﬂim@;ﬂugassemffm glﬁﬁ“td% Fﬁd]ée@ﬂ-t@?gbgﬁ?%ﬁ%@ﬂd ﬁfﬁoﬁ\eﬁ%;gﬁé’[ai is
Nt a, conductiv rface. All collpidal particles that can be used to
b%ﬂ%rﬁ gtga’% gig%és“pzvr?éHl%rr?sga%%r t%gnsé%?rﬁ?%%ﬁaﬁ’ﬁgq{‘iﬁ Bbigsg produced in
lietsetrofstioretic Mepdsitiomctivsddchydes piagaripbclassesesunitias agent, e.g.,
'S P rami . For example, where the .
e L S B e S TR liiaauSPeries
'%nyﬁérﬁ}%‘d}ﬁ'&% ,Wé%d%cﬂdﬁtﬁ%a@f béesittedeihinh®suspensiattdess
wamag! agdesireth aharaaiRile B0 graphisRadiges- eQ’%e?r{f&%ne §E@Pﬁhﬁ§ res,
alrtlcliﬁst.m%%/ varyy, and In certain embodiments may range from about 0:
"@3‘ SGRUWEY (R NI LW RSIRTAREH Re eToRimae PusMalsy sEaddrmees.
surfadteat may beomadlidsthpidsocapakia,of BEPaiedesiied sha8Sate

aE%éE‘eer&@’pggiteen & riH%%ﬁa“n%‘é%%n%?@g”ddQ% uagtirc]]%scribed above with respect to
suppressor agents, as both approaches physically block the surface of the solid
support and the presence of the accelerator may be employed to enhance growth
at the surface distal ends of the deposited structures. Accordingly, when current
to the entire surface of the solid support, the metal, e.g., copper will preferentially
plate where there is accelerating species as opposed fo in the regions, e.g.,
valleys between deposited structure, where there is no accelerating species, e.q.,
because of presence of physical blocking agent, such as a bubble or sSuppressor
species.

In yet another embodiment, a self-assembled monolayer, or an electro-
grafted layer, which is an organic, diazonium containing species that can actually
covalently bond to the surface of the solid support may be employed. In manner
similar to the bubbles and suppressors described above, such deposited species
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WO 2008/101107PCT/U82008/053999 ionic and non-ionic surfactants. An
electric field may then be applied to the suspension, where the applied
electric field is sufficient to cause the graphite particles to migrate to the

vauriasaqfishe support and be deposited in the form of the degiteckpRiSos
under-layer. 5In yet other embodiments, the solid support surface is

| ) find, ) onl dissolut N
B B e e i i el s
PGSR Hher eFBr@ eI stinciHlicEhotentiiingytie cppledrasian of the

ekl striRcesadissphenih sapstabsufacgeRuRN Qﬁiﬂ@pg%ﬁ%gé?%ﬁ%ﬁ mono

employed in combination with"a patterning photo- 10 resist layer and/or

V- RFHTRS BhRRIES kTR PTG HRRES iR aRRip BFHBMIRSs Bhoertain
dimwéﬁﬁmgﬁsmmgmammbm%gq@r@mﬂt X Bp&?tﬁﬁ?@ﬂél%l@i}&&?ﬁfﬁégéﬁ{%mm that of
eposited, e.d., by any convenjent deppsition protocol, Next, additives _
*a%d/%?lhﬁmaéwﬁ%"(g.di p%%ﬂ%eé@ﬁ%@ﬁ?p@yeggﬁ) S ivefdsonvdt  certain
ecebiireets afitEsldudappandimakethr pudf ac éurtughrtlngertannature of

' [t ngd.dissolution approach is
tﬁ%%@ﬂ%@% %%gﬁr% Z%%%?v%) gr%g%afso lia?tes %Prﬁ%ﬁaneously
depoditett et eviarhastioierdsc fevaiporitcne sprnteriiy] stoiptwmakereioyed
t@%&ﬁ%&eti?é’%é{vesrﬁo‘é%ma%%@é%ﬁh)e@m%%ﬁ{t59'%&@9%3%%%,?%%0@@0

as Pt, Ptlr, Ir, Au, or Cu and (2) a highly oxidiZable and soluble metal,
2B BEAS TGOz Ml Hthéore MR By 68RERFa0 19yiBr & auEtRPpite, substrate
ueeRsistinginbmaasihideetiablsldnitselated demansobmetabardiecathode

layer is then immersed in an electrolytic solution (e.g., a solvent such as
e SeRP R R0 S

ST AN Bigadic SEFTRECHPROENIAE, RS H SIsFRICHifRY), plasma
beasesof suetadiz NaGH raynpugeatehest) usingraisaliobsesies Matkol. In

g*é%rﬁ%ﬁ%ﬁ’ @?s%%%%ijsg] %E\qﬁjﬁrg{cz ianr% Seargfc'ébo %%rﬁﬁ%%%% (rjé%nva?(fc} eacl[) :jséxﬁicient

surfactafits 2 olyethyléne glycol).
PaasHliFe prafageae dvetiyasehin gaititeeofindetalel dhaninel vtes gosas HTdean ion

beiZm O hamie syuibRg 1hAL & 18 RrLLgIes of meilEnilh rfﬁg]f:%thodic arc

embodiments, e.g., where one does not wish to leave any of meta

"IRInG PR IRISHIAY BhdSsRISHIP ATt dd desridineohyitiofisn two or more,

ctiiepeniiionaurrensdiligEng, m&&d@n@éﬂ%?@wé@a@t@)tﬁf@ gehiaafeldorlayer
; agtlcles that are on thfe (%rde[[éof the éotal esired film thickness. The first

B N AR TR e e BRRATRIER At mbriiorhbaiRgnor these
mbtse. ditisdfissioordairetalr Gattmdis adhispartidularyhsktablefogiberrc metal

e U deruap oo IR B R . .

AgpphedriuifefdaRddier ROo2 Giigi0 0l ORRE Fro82008e5399 tnotal seals the
aHIRSOBHIM AT SRR ONEIY EHBH&@%%@%Q%% Qg@ WHICH $ASE I iSotar

a result of the chemical reaction between meta solution

deBRFEHEM M BT BP AGRIGAHRCES Bpld BORiBRAIG R raTaRe e dsl 2 Yagety of
ctorggspelatREmeasadRt TRaab RO SaR mbR 8RRIIBE4Lould be

A?,olq-erpﬁltg,lIg(i@r%lggahsfij:lzq]pﬁ’e en"gktua}gyof these; pressures can range over 50mT up
to 1000mT) and a neutral (unbiased) target. in the case of a higher pressure and
a neutral target, this suppresses small ionized metal particles in favor of larger
macro pariicies at the targst surface during film growth, resulting in a film that can
have peak-to-peak roughness values ranging from 0.2 to 10 times the average
deposited film thickness. Films grown can be as thin as 0.25um and up to 25um,
and in certain embodiments are in the range of 3 to 10um thick before they
achieve a desired roughness for the underlying elecirode structure. Other

16



10

15

20

5 pair of materials deposited via cathodic arc where one of them can be
selectively dissolved or etched away leaving behind a porous layer. Also,
the above approach is not limited to two metals, Le. 2 or more metals (or

watlaysy/eandse included in the composite film. Present on topﬂ%}gﬁﬁ%%%gg
under-layer is the active electrode (e.g., 10 cathode) material. As

i tive electrode material may comprise a variety of
B S SR R R EOTE e SaosT o may be
iMPBURAenRS b @Ehatotiematarial iheladesitoppeaywhesegfipartinulae in the
i 1 in: i r iodide (Cul) or cuprou
e R et T AR ONR P B P Wilmeparer
VBRag8-gFthe TohAtteR), 48 achve Pttérial R 158 tope b eatHiditobad, 354;
e8RS @t@a}gmw} @E§4a,§ 15?%%&?%%’,@805% ‘ﬁé&venrl'e%r']{%%%‘ggo 6,409.898;
VI 0 €.p0rous unaer-layer using any c .
éc;er "’aidhf%h[)éo%f%éﬁ% 98@&6&&@%&%43&%:36&&%2@@,%Qaﬁ,339;_ 6,027,619;
GRRAGE_ P GiNS20y. 5@%%@@%@,@%%@@@&1@'@; % tga@ﬁbsg}'d%?b 18,597,
. BN~ 4. resent.i ttery Is at least one anode. As
T A 1 R A P o L2 P ari8,030:
hiEeA8e. rnceRtaiighetobibertspibatamode snamyaBingtusies 20059; 89218;
jui(M gngsi 21N ' e r] _
e oD e OB idp20242:
MQ@Q&@%%@?@H@@@%@@Q%Wiancb&ﬂaéeﬁ 966 dyedisticBures

chagliectradeperttion @ hoflRmire '?Q@e%@.\’gﬂeﬁaﬂﬂf@c?&% eé:rr%zgméﬁjerest in

vapor depositign.  As reviewed above, in certain em men _
ts%hoegﬁﬁgﬁﬁ T%é AT QSR SakeiRlane  Fhe st etipporaluminum,
pestiviivicampidia it b A
[ Is_an. integrated circyit (IC) chip. The surface upon whi

bgggﬁegc@%eqiﬁﬂien st%’rg%oosse’iti%%%%ﬁh?% %eq 1PSuide Apptteaiarhige WO
28PZorhB b etitetfatedaniaside Slathcs, Megjseet:lwhgﬁgmgceﬁtﬂilﬁbdéc Arc
reRRd Wage.u ich the electrpde elements are at least
partiall%ﬂ%még’tog%urﬁégﬁg@% I%qchvl%];m&lds Retem” incorporated by
"IHERIE91107PCT/US2008/053999  In addition to the battery

comppnest efrie @ﬁﬂ&&%eﬂ%sgﬁbé%a%’aﬁoJQE@FH%%%R?&%‘{SEHP%ay be

also include a signal generation component. The signal generation
e@&f?ﬁ@ﬁge%‘mﬁ%o%%%ﬁﬁeﬁém@ﬁﬁis(%f’s%dﬁu% fig48? Uigbnaaduvatondoge of
Intthesataiv atioresopiporiesh, aiviisiesdetestaie-tianaleRaroHIRNEAR RRating, or
ef@&%\ﬁ%%retic painting. In EPD, colloidal particles suspended in a liguid medium

migrate under the influence of an electric field {electrophoresis) and are
deposited onto a conductive surface. All colloidal particles that can be used to
form stable suspensions and that can carry a charge can be used in
electrophoretic deposition. This includes material ciasses such as polymers,
pigments, dyes, ceramics and metals. For example, where the material to be
deposited is graphite, a suspension of graphite particies may be produced, where
surfactanis may be included in the suspension to impart a desired charge to the
graphite particles. Sizes for the graphite particles may vary, and in certain
embodiments may range from about 0.1 to about 100 urn, such as from about 0.1
to about 2 um. Any convenient surfactant may be includes that is capable of

imparting the desired charge to the graphite particles in suspension, including
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5 by a receiver, e.g., as described in greater detail below. The signal
generation component of certain embodiments can be any convenient
device that is capable of producing a detectable signal and/or modulating

wiangwuoenbroadcast power, upon activation by the activatigR-¢QHens oo
Detectable signals of interest include, but are not limited to: conductive

signa sStic sig s 10 reviewe ove, the signals emitted
oty B e g R B Tl Rpeopies to the
%ﬁ?@%iﬁ‘&ti\‘fg‘ﬁvﬁe@“@f e sfapteccbeitceidelliticaramatlimitatidographite

ey %ﬁt'@?a&d@ﬂtﬁé@ge!%@em'M%&Eﬁﬂﬁ%@%’bﬁ%@%&f{g&“ﬁeﬁ’ form of

| odulation si%)ggs; etc. In certain embodiments, the si generation
RARSIEN UGS YRSRIARYE5 as developed in more detail below, which
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tieosybamenaas dheseiliatosudsirgrangplitude modulation or phase shift
keying.t ress, an identifying signal is transmijtted. The ,
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cEaprRpEReit thesservipdinenismivthe geieatedisighahtoasiemotesited, e.g.,
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athijhiy osnrerated and dsimhersanites dn 5@@%}021’?]99%?&%&“% deposited

[ transmitter com L?%rljent is.made lé)p of one or o .

& RO ET10 L) SO0 163808 Al BRIak da b8! ikrgtted domains of
mEihcimeati)be ivdhsmitemessepoinenh s MAESHIR FoARRAT @Y€ a solvent
i [ 0 .antenna(e)..In_certain embodiments, the _
R G T ey
bagastal tpaEEnaisteYaRlY, intlataLary atidtgrof diftereat traitsisters, asgNaCl, KO,

cekecfo =Yl gt m.of Wi cqils:etc. In_certain
embédm% the sig%%ﬁ’trzéﬁ%r%%tﬁeg}eﬁ e&égﬁgﬁég ?rd ﬁ\\/’o %Ieacgrto gg%?tants

(ehas FrhRSRRS AlvReleldepBdemensiomtenaial digiseovemaway leaving

beteatradariransmitier farasiAERoRAYR I NTIRAIALHIRSIMERS WIS e that of

transmitter only requires one diode drop.of power. In some embodiments,
S ek Gl FR oo SRS R DI e ek WhEre one does not wish

to leave any of metal 2 behind inside the film, the second metal's deposition
conditions (deposition current, filiering, cathode temperature, efc) are set to yield
particles that are on the order of the total desired film thickness. The first metal
particles may be selected to be smaller and more compact than those of the
second metal. Cathodic arc is particularly suitable for the composite film
deposition because it allows deposition of particles with controlied particle size.
The dissolution step may be carried out with an applied current (anodic
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10monopole antenna to transmit signals. FIG. 2 shows the detail of
one implementation of an electronic circuit that can be employed in an
identifier according to the present invention. On the left side are the two

vhattenyelesirodes, metal 1 and metal 2 (32 and 33). These PeiAg B8 004
in contract with an electrolyte (produced upon contact with target 15 site

' ither alone gr. in combinatign with dried conductive medium o
(%?g%a%%}f)’a%ﬁgv?egvgel%éag%%%)wt%%u AR ARSIl pBNED (Rss tis a
rgsell &othe 1chartivelogss kb vatws enstisth dtend helmietat-drdgopravidlesd / or

r t ill | rovide igh
e e, AR A SR GRS 2% corroce.

R itljeRerdterl alssk ReyaaPBecaitd Ren-peeialisrtetiglobksigreag., any

B wihichrane O RResIAS @ RACHIRYME. FheRE IR Flosk ﬁ@%@%@é%i%ﬁéveiy
ounter 64 which simply counts the number of clock cycles and stores the
QSR 2 HuFIBBP G AT RIS SRR e BRBW naerarbipit the above

mnmhiSQnmI@wwdrtmsvakglmmt icéﬁcglfwﬂehl&ﬂekbﬂ@'tla%wﬁg avaluegh pe
"C es.to 1" at the first clock cycle, and continues
e R

up to £8-bit output of counter 64 is coupled to the

input 6épeat dreso muitiplexecfowx) B6teniaye emboslionehie MwcEdde (e.g.,
MQ}S anaddress int whi an,he -wired in the circulit,

and generates a congq%%ﬂ%%to%fgrblqﬂ% (r)gis%él ﬁo@gfﬁl i g%aﬁ%fé%! may
CHERSIRBUR FREGlnter Bifesaipraaiesisheibere 3bin elasdrimditsstreathode, in

coigh eibdbprdacsiafecsitRdle A IERRPMISSIRCEYRG CIRHL MUX B340 1ar

can also be used to control the duty-cycle of the signal transmission. In

WS MBoaRHENE, FRROSHTIEMS ShsighvEnGRidSidF uhipbrrmintsemitoride
(Ol Emehausithdtie chackouN geNaEiasbY: GPUINEEAMhRYCHORABY of the

y onserves power and also allows other devices to transmit
i NS R e SR, 2SR s sulur
el® bits WO 2008/101107PCT/1JS2008/053999 or 32 bits. Where desired,

more ﬁl%na%tgjgsgg%gg Hﬁﬁg | | cl, €. ere the identifiers are
employed with different types i)% gﬁ%ﬁﬁcéﬂ%\&%&rﬁ%&gﬁf QLS under-layer

USISHRBL SRS dleBiida e h By 65ttadivanpedifieatiiresde pagitedingameo! is
eﬁfﬁcﬁ@@logm'&sr‘é‘f@b@%ﬁﬁgéﬁ%ﬁ,aé?qr]tré%k\ﬁﬂ'l&?%iﬁ’éjhiﬁp &/f&(?gcﬁ#%% egq.,

éhe adctess serially and is used to vary the output frequency o ator
¢ _eLr.TW y&?ﬂﬁé%\‘ﬁ%ét}?fhe control voltage is low, that is, when the serial
addre&ls@ipisﬁnli ml ind m%al;«hegtﬁsigagi E@eﬁ@é@t&d@rﬁgﬁe@%‘a@me, the
n trol voltage is high, that is, when the address bitisal,a2
a¥n\é(leag%ahl’(te'}r%[zggl%nar{]I1 g gec%éﬂkgf'ésg e oStifbtor &I%ﬁﬁé‘?@ﬁ/, rledalspeln o certain
efegaineetisuiioegnode atmrral Lchrdep hasgnsisilikeying arpaoaemabeseium
ice, is;. limi ing.th T rpase of mux 65 js t
e foguandy o e et o BoNcEs ST S ddRsfaver
U%l*f@a?ﬁpﬂiﬁ%‘@@ﬁﬁr sif éw%ti@nGéﬂamh@mﬁﬁmofwgm@m@mmdcol is
efRoRigeHode cHive GlanchceRR dEMe Q?@,GQQHQQISE%WEQTBP%Q/ oration, .g..

differential potential to the solution, drive an oscillating™15 current through
CHEOF3L GERE ARR B ey netic signal, or drive a single electrode to push or

pull charga/tewsdratoths selusaaidnethisoananies, thoavieedigasleasss is a
o L R i A e s At T e
Caitguredisingrodtinnoershid enmbetin® (82 anah3B)égenasumediand) chip. The
sHERAVEHIR RRBAUNAN MR de clements are positioned may be the top
surface, bottom surface or some other surface, e.Q., side surface, as desired,
where in certain embodiments the surface upon which the electrode elements are
at least partially present is a top surface of an IC chip.
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20the battery no longer operates. Other configurations for the signal
generation component are of course possible. Other configurations of
interest include, but are not limited to, those described in PCT application

woralnmRECT/US2006/016370 filed on April 28, 2006 and titleq,y;s2008/053999
"Pharma-Informatics System"; PCT application serial no. PCT/ 25

us20Qy/ fi 17, 2007 itled "In-vivo Low Volt

Oscilabr B SR A R e e R P tstioed sbove,
'OgLGETI3ABS ke i OdmbichEioaGaativited ALontaiied deatyatiensignal
deaeshibie (denhfieeUnitad %%ﬁﬁﬁ %ﬁ%mé?ﬁl? plication 26 Qto'uEgg activation

11/776,480 filed July 11, 2007 entit Acoustic Pharma Tnforma
Ry LB ACHIARCD CTNBO RN CEIGR B SeipeisbPGTYNIE ©152008/ GRBLS fitedived

on &ebeanny 12008 andditlaskdnaegiie EXeREMAKS! SHSEMS atNRneration
disclosures ?f which a Ellcatlons (and particularly signal generation ~
FOMPOIER ' (RRTEBTCAPL HERRRT IR P ORaERLY 159 PRSI e vige that is capable
#0809 RGERISAORSHTEI %d/og?@@@?ﬂﬂ%ﬁ@éﬁé?fgﬁf%ﬁgt powaer,
g enient processing technology. In certain embodiments,
_ aﬁar%g}r}géggé{ing p%%c%@ﬁ@%m%?@%%%*a |‘35%t%l?)‘$/e§i%éi%e€f Interest
IRGVING Sivfaseceleetriddsdvheredne stivacaigladyodesintitidegrideasiic. As
an | S rface of a | 5 .
e g I O R Rl g gpeeri or
1Bk 518 27 WIREy canrPasiaby dritha ® brigneds 1of niztese iadiaterput are
rRQUIREIdaRAr RERRRSHINIISENRIGHSS, s M Ctros i .
f%@s}ems 8(]"5\‘/' Sﬁ fabr_icgtion techrﬁei@ﬁ%%d%@é%ﬁg%emawgﬁ&q Cs%nais,
IR BHA R ’\la fid %Qr‘l@}ﬁic‘?anachining techniques, may be employed.
Dfepoﬁ_itiagrtatx‘ﬁBiqbeslithahm,asfnil@i%ﬁﬁf@@iwaﬁdﬁ @g@?ﬁ@h@%@%@ée&%umy,
ricating.the structures include, but are not limited to: ,
a§|é%?8§§’p‘%giﬁo%‘?‘t§gg?iﬁ?‘ei? SPYLaRBICLAIGNRES OURRRRIAH Higstiagal The
tepradf, @p@ut@yi@@psebemyedamnl dtiaun jqryySicalarapmy lcmaaitiag,power that is
' r iti e emical vapor deposition, . .
e ahoa e e AN BeTea b Eving
PR tEhihg, VelsRisitrysicsinadisich CaMhin girsotno phag entioabletaing; other

cphanaIEsHA wWAdte Wid SRSiSBbISE ARl Mlshing |BSEIARIRNN 5 v sub-
i,gele tr |c,d|scg?rge machining (EDM), etc. Also of interest are '
t|i’i‘ﬁ§b‘§§gpﬁ’i%‘$ GElIES BraKRreSITRICKPGiM ehilibiNa dnyssseé akewf0.7 V or

lqglanzemprovessiny protsieals deshishrsiyusiusesRgsluilt up and/or

removed f a surface or surfaces aof an initially planar substrate 20
usinng v%gr?[e%q 0 ﬁ‘l g(r%ﬂ pﬁgteéfl’ﬁaei Bl a SR GLRES HBRRER o Cludes a

valpptieden tiotestssteikeion {\SeqUetiial caangendthustrativeyfabrigsadionsignal in
fint i ' r.detail in,co ing PCT
O e A B LR B ST S onrotes
bhé& &livitatsirseihedisy iefeseianesropitsags Ringsivligicatiy AockptahieyvCO
wiarsieReaINeRans. Thiewiess éﬁﬁﬁstiENSGi@%FPB&‘%%@&%&’%% a5hip

N ower sgources as described above may be present in (i.e., combined w
RORG&ERR RS AR SR R RR R RsRdiatos. § sing ampbsisrundulation
ovphide Hdt aildriy iogenfinte ohthedgerbfian identifying signal is transmitted.

The signal generation component may include a distinct transmitter
component that serves to transmit the generated signal to a remote receiver,
which may be internal or external to the patient, as reviewed in greater detail
below. The transmitter component, when present, may take a number of different
corfigurations, e.g.. depending on the type of signal that is generated and is to be
emitted. In ceriain embodiments, the transmitter component is made up of one or
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30 and/or protects the identifier until it reaches the target site of interest.
By physiologically acceptable carrier component" is meant a composition,
which may be a solid or fluid (e.qg., liquid), which has is ingestible.

woommen garriers and excipients, such as corn starch or gelatifydasigsessoos
dextrose, sucrose, microcrystalline cellulose, kaolin, mannitol, d calcium

o« 8 hate..sodium chloride, and
e o o Celai e s ARG PR RRr RS Ss Hidce up
OBk I@Eimﬁg%ﬂ‘ﬂh@si,rﬁ/@ntiiérﬁi}@cm@é eftarmaliysé) qﬂ@aﬁerymmg@a_ems, the
eRIAO8E, CUmSTRIGH, Rodianstarchalycolate and algipic acid, Adiayid i
composition may comprise a suspension or solution of the' 5 compound or

USSR EeE Ue Iy Hdeeptablaaighin & sHitsrrliqurneaviiers), g6 electrades,
m@l thgl,(g.t@.aril@migly%ﬁﬂraﬂ,vﬁ?@@'}t@_l?frs%@queegﬁaﬁﬁlwttswﬁkbﬁ&, the signal
. ethylen col, oils or water, with a suspending agent, preservative
e G sl Rebo G GlocORED Soe A RE Y PRadictne
dlermotiirarcaniter prepdiesdreneeretansidotablesponddorrer xamplole. In
i \ C ound, suspendin ent, sucrose and
B e B R R T SRR B Ehdter v
seyGp e adipespardbdromnepoiiade uobntsanpactlecingretiisn or electric
ﬁ&ﬁé%%%!ﬁé]ﬁﬁ’%ﬂ?&%’mii i camposition in the form of a tablet or pill

can be prepared using any suitable pharmaceutical carrier(s) routinely

used fIFpré SR JBf-ebM siishEnpie seiaiseLbre Rk eapREr Sircuit that

ciielpgecmp@esium Slepkaiei Stalholafig 36, HeCHRESe MIFIPSHIRIRIING the eft
Sgllulose and binders, for exam#i!}e, ponvin(i{Ipyrrohdone. The tablet can

808 PrEvRIG YAt Y JIRTHHPE0ANG o ESRMRRIcR I3 Baf Gfind hese
neaiaisy (shdn addionactctivie compeutnolgan befuradlaigshicartantr@ltadarget

lease dasage form as a tablet comprising a hydrophilic or hydrophobic
S S A B e R Do R kol g sor.
aggéentieyveerme e misden of batiesydbehpdetivesypbacotouns adudfatbest, in this
[V, i A iyer icl C inable an
Y S R B 2 o Ghne Tofio) o
i ercHrEfibn Meldgiedtibn Prviresti i swoliaged Yeleade Hgyosriirier 61.

AoThe Wscilays FIMREhscANgIBaNIveS Naik R Ad4NetnRf SUMETaYSand an
. factor(?. For the%%%rgéaceutlcal composition of the present invention, the
i

NREET refRcls e erftH (REPHIRPBRIRS Bk GRhCLaRictellRa o clock
sigpratergoation dicheoexoipiént whibe ebmmpsitonisAmethemelssersnioraioiycles
f.rele is the rate.of hydrolysis of the,linkages between and
o O e R SR e b ©
bgceuntesllisdesyray e npusitidneod teup ol oabivest@danedine mithevealue of

“db@b@b@&b'ér%’%‘é% i s BEMRTIRagSIRL. LD ]I Jact rélQ,eé%r&“H&!ﬁ%bhees up to

_Tate of release of an active agent from the present piiarmaceutica
tbpddition Bt patieredisouaEsifif df theupledi tnisitiouingé erareoress
nRAIIBREFO themnalis) angd pitsieahspdisaamicalprapertissafitbeACtigiress
: agent in the matrix. , ) .
interpreter, which can be hard-wired in the circuit, and generates a control
voltage to control the oscillator €1. Mux 65 uses the output of counter 64 to
reproduce the address in a serial bit stream, which is further fed to the signal-
transmission driving circuit. Mux 65 can also be used to control the duty-cycle of
the signal transmission. In one embodiment, mux 65 turns on signal transmission
only one sixteenth of the time, using the clock counts generated by counter 64.
Such a low duty cycle conserves power and also allows other devices io transmit

without jamming their signais. The address of a given chip can be 8 bits, 16 bits
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WO 2008/101107PCT/US2008/053999 A composition in the form of a
capsule can be prepared using routine encapsulation procedures, for
example, by incorporation of active compound and excipients into a hard

vgetabe zapsule. Alternatively, a semi-solid matrix of active cempoungdandosy

high molecular weight polyethylene glycol can be prepared and 5 filled

dptgR lB's ‘?élt% CRRSHE: OF &S0 %Q% ecérlﬁlgyg gxp;#gl dn, Augeduct eg.,

polyeth ene glycol or a Suispension in edi
\ﬁ%@&f@@rfﬁ%{&f&ﬁf&t@ﬁac@mm@m@m i preparaand filediateatialt agents

aejainransiiaceu AR iaders that canbs jacly g,l%ﬁ‘i@

methylcellulose, sodium carboxymethylcellulose, poly- vm%%yrro done

(pov.d%fﬁféafﬁiwarm;ﬁﬁoﬁwﬁ@tmﬁnw@é@%@éﬂ@{f@@@@@fﬁ@h%@ge which
etbytnelleseidrebycrpigithat ¢an b ysed pgdemaan sl Seasate Qliator

&thgr metalll ste rateﬁbestearlc acid, silicone fluid, talc, waxes, oils and

coIIoYdaf(grp@ S & R9R Eﬁéﬁﬁefﬁﬁﬁfsoff’%’f’ﬂl%@@%&ddr ess

bxhler@t ﬁeﬁlcﬂ:lmgnegainek’te keahis g@@ebﬁmegi tAel disicimaidy, lW'B@Yslﬁ@e control
b or 5 ent he dosage formm

attr C%[I\gg m@dgtéﬁaa?sr%éewgﬁ p| e Bréd Ett% "e5tHa itz signal is

GEsrapdae e sﬂﬁtﬁtﬂ@#oﬁm@@m&w@ﬁmm&a@@wmaﬁﬂmpeemm@mnegahem

| e |
o B A Y S IR v

APESErta] ﬁee%%ﬁ%éﬁténLthes%éhiﬁléprﬂf@bi%éﬁmaﬁéwwnﬁ the OSCIIIatos' or an
m@wmmm@amgtmmrihe%ﬁwmd ianifigdeiaRcLANy carrier or

o B B 5 o eS8 L otiou e 6 whvch i cive
the elecirodes to impose a differential poteniial to the solution, drive an osciltating
current through a coil to generate a magnetic signal, or drive a single electrode to
push or pull charge to or from the solution. In this manner, the device broadcasts
the sequence of O’'s and 1's which constitute the address stored in mux 65. That
address would be broadcast 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 component are of course
possible. Other configurations of interest include, but are not limited to, those
described in PCT application serial no. PCT/US2006/016370 filed on April 28,
2006 and ftitled “Pharma-informatics System”; PCT application serial no. PCT/
US2007/022257 filed on October 17, 2007 and titled “In-vivo Low Voltage
Oscillator for Medical Devices”; PCT application serial no. PCT/ US
US2007/82563 filed on October 25, 2007 and titled “Controlled Activation
Ingestible identifier”; United States Patent Application Serial No. 11/776.,480 filed
July 11, 2007 entitled “Acoustic Pharma Informatics System”; and PCT
application serial no. PCT/ US US2008/ 52845 filed on February 1, 2008 and
titled “Ingestible Event Marker Systems”; the disclosures of which applications
(and particularly signal generation componenis thereof) are herein incorporated
by reference.
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In yet other embodiments, the identifier is associated with an active agent,
e.g., where the active agent is present in the carrier composition that
includes the identifier. By "active agent/carrier component" is meant a

wompesitiesy, which may be a solid or fluid (e.g., liquid), Whlcpms%b 653999
amount of actlve agent, e.g., a 30dosage, present in a pharmaceutica {

accep(Tnble carrier. The active ag} E}/ca rier component may be referred to
as a "dosage orm%lsatlg}‘? AGRE A&V RIBR dRLYarkP BoRiRtnPERCessing

erkareoyf. dﬁmpﬁalmdemﬁudmmmtupmarnbmi@@glg%r@@@ﬁiseﬂe 8mployed to
act with a,livin sm
ﬁ%ﬂ@&%%a&&s%%%%%‘aﬁﬁﬁ’%&ﬁgée L2, (ﬁaﬁ%g%%ffgf%%ﬁ@prodes

mammal, such as a human. Active agents are

sciode/ableash HisEngrshadediords atheesmpatieiyscastbelteles, surface of a
GRAITIENS s@ﬂiﬁ%ﬂtse wheRanis, IRderS-ANchamhalHarmy %?1%?%;{?6%3%% r%rotocois

enca Su atlng or otherwise protectlve component Iive age

Brstille? ALAHREIPSBIRGIRER B0 dIrReiRReRthAbRE i thatds Planar

pabéa"rgf m@ﬁulqu@g aduGIOAHEAINNISES BB NG aniSHPI STk L EET @i M)
f ment the active a%%%@/ be a substance used in the diagnosis,
rea?men or%?ev&%'t?&n of o % onfpiiemesh i@ dicanen. bulk

Wnc%manh&m@%ﬁwmgemm&(wm @Jﬂﬂhw ?ﬁ%@ﬁﬁﬁt@@i&:ﬁm@ﬁl@@%m may
W, cts the central nervous
%‘8%3@2@?@8@&&5 %%QBSHI]F%%.%@% wh agr ng g:ia?\;érgg 75 r@CiWﬁg)bgt are

system causes changes aVIOI‘
"@&p’ﬁﬁl@@f intepéirdirdampsiicargetdn aeéwmgp@ﬂn]gat Cetiiectdirg etronaje pesttion,

prsnber g differantibiprs. ofé‘ﬁéﬁﬂ'y%ﬁ@ggef yg?csm%é SRS ition,

f interest include both intracellular an t argets Etar ets
ﬁ%@'ﬁ% pr3tshsenmsiitbliplagiuashaaers aharw@hk@mheﬂ@mmns etc.

mwaﬁpmw@rt@&ﬁf@@ue@pﬁ@;u@éaownaﬁ@%% iR A8 1SRIIERS etching,
utde .without li tat n, enzymes, e. klnases phosphatases,
AURIRIES R

PRLES h&/{EIS% %geégoﬁ e I‘%‘Ffﬂ@gtaﬁ’b@'@r%@hsm@ via
Cﬁemmfs fimevchheedt o m@te!mngrosmmrwaﬂmn%a@u@bra@ WechEReSHA3chining

(BB DG OBAIRR KA ROIEIS & BN I S1Cy o rertan

membrane receptors, iImmunoglo
@@mﬂﬂaﬁtﬁﬁtédhﬁ@%ﬁtcﬂf|@fﬁﬁaa@l‘@¢§mgsmembom}erpwhm structures are

bURNSS HI0R RGN SIGPRIAGArRIENS, §UH§BSS“E?an iniliaf ta'\é%ra 0 rate

§ .e., drug) may include one or more functional groups nece

tﬂ%@?’éﬂﬁ%rﬁ‘bﬁ@?ﬁﬁiﬂ% m%t%@e’te@@fabﬁﬂ@bgm@@arprmﬁcois applied to
tmémﬁn@m1ﬂﬂﬁdS@Qbélﬁmﬁ'%Hm@t'ﬂigéﬁaﬁvrb%‘@lgﬁéﬂt%@%é’% of interest

e
age pgescn%ed in greater detail in copending PCT application serial no.
PCT/US2006/016370; the disclosure of which is herein incorporated by

reference.

Optional Physiologically Acceptable Carrier Component

ldentifiers of the invention that include in-body power sources as described
above may be present in (i.e., combined with) a physiologically acceptable carrier
component, e.g., a composition or vehicle that aids in ingestion of the identifier
and/or protects the identifier until it reaches the target site of interest. By
physiologically acceptable carrier component” is meant a composition, which may
be a solid or fluid (e.g., liquid), which has is ingestible.

Common carriers and excipients, such as comn starch or gelatin, lactose,
dextrose, sucrose, microcrystalline cellulose, kaolin, mannitol, dicalcium
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25 on the particular drug and its intended target. Where the target is a
protein, the drug moiety may include functional groups necessary for
structural interaction with proteins, such as hydrogen bonding,

shypdraphelic-hydrophobic interactions, electrostatic interacti f%fs%'{m %93 050
may include at least an amine, amide, sulfhydryl, carbonyl, hydroxyl or

L group,.such as at least two of the 30functional chemical groups.
%ﬁé%%ﬁ%{@ SuODd'F o C%ﬁ’élﬁﬁe AP Réferdoyoifr estudilisigegrators

of interest may
epigropaboristid on pilyafonmatiatisinecuirebsubstivied witiere aoneieriiose,
theak INncti Iso of interest as drug moieties are ,
et et s ol DGR A ROElE e e cco
fatty alid$0ieéréRISPIWEOPO0SHY0 LLORPIST/BSROSBDSRIOD PUIIESON of the
RIFUIRE o STAHEE R IR ANAROS AN A IAIRE MBS, o
%)?aré]],?ounds may be screened to identify those of interest, whére avariety '

Pife RHGREL NG PSR Constiiel. KiRfivAdHaRESaROIVenTHech cliv alyetitylene
ahayibeitiedvagaiemainaiisalnesauiging on SYABELS camPaund hat MAYying

HPt?fQEd from a witije_variet of sources, including libraries of synthetic

e e o a9 e AR GG QYD Torcan be

na’turai"co OOJ n88.

[regpdoe émﬂdareemayuthbsiqaom@videov@@m%@éggmﬁfé@r@&%ﬂﬂﬁg active
iomol including th aration of randomize )
SRS RIS EIen S SRS, e spconsiuod
WEmpalaide 101 thesksmaTsibactrihl faymg, anbamicuziredl @xtrastowder
RiRaiiabls o feadbiRioduersk AdiiioRl. payral or syntheticall

ify mo

produced libraries and comgptéunds are rea ified through

convefhtﬁﬂ{'apeﬁgil‘?ﬁbgl_ iy _ Hl_é‘rﬁo?b‘i@@l@érﬁfc@ﬂhﬁ@h@,%ﬁtﬁpmdbe:sing any
wsadlmﬂw@dmgﬁamlé@ﬁ%wéjI%@ﬂﬁé}y’ﬁ&%ﬁd}r&@ﬁéﬁﬂggéﬁﬂ @zgq%l%isitions.

Ema e sup'ect dto directe?l or random chemical 15modifications, s
& )

A< AtyTaton Ay R L ek MAe SR cigsrte S tasordagtase, sucrose,
reigustysiblinglogsiulosdsasdciitteractive agentmmay e obiabRiiesna The

ibrar rall ring.or synthetic molecules, including a library of
t%%ﬁp%ﬁw%%%r@%ﬁfﬁ%&ﬁg% go%qrﬁ)]?ﬁﬁg?igl%té%s?riﬁﬁl%rd%ﬂ%%és part of
RfveRsigIEemBbInatstise ibraelye Covhen.obtaiae dioiorsuthttibraries dherolied
SlHig Maie \ il av, fr . desirahle gctivity in
ran anrop%%?g?clﬁeﬁ%gﬁs%a%fo th%ﬁ %C%m?@rﬁ' ir%hyrla{fj Al g

well aSRIGtRBSR 16issRIucingSirinest relensg suatdiiavies farekrmenised to
dtartamodeserinedive: ageht, Gbiven/ MNA18: AR GIURCIASUIES L agent is
re e@x%gda F%Qwe{?%n&gi?% yo\r/% eig!e? %ir%;egaesg%%amable and controllable rate over a
period of time, rather than dispersed immediately upon application or injection.
Controlied or sustained release may extend for hours, days or months, and may
vary as a function of numerous faciors. For the pharmaceutical composition of
the present invention, the rate of release will depend on the type of the excipient
selected and the concentration of the excipient in the composition. Another
determinant of the rate of release is the rate of hydrolysis of the linkages between
and within the units of the polyorthoester. The rate of hydrolysis in turn may be
controlied by the composition of the polyorthoester and the number of
hydrolysable bonds in the polyorthoester. Other factors determining the rate of
release of an active agent from the present pharmaceutical composition inciude
particle size, acidity of the medium (either internal or external to the maitrix) and

physical and chemical properties of the active agent in the matrix.
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Broad categories of active agents of interest include, but are not Iimited to:
cardiovascular agents; pain-relief agents, e.g., analgesics, anesthetics, _
anti- 30inflammatory agents, etc.; nerve-acting agents; chemotherapeutic

We.gopantizgreoplastic) agents; etc. A variety of manufactydq@ysaoos/essses
protocols may be employed to produce compositions as described above,

e.g., w‘@etgg%t%ﬁ Hﬂ%r gr%§%nt |p fg)harma eutlcalt}/eacce table carrier

or vehicle, w t%e carrier or ve ared using routine
m@ﬂmp@r@@s&&o@o&mgimﬁmnmmmwrmm astiveund and

@%ﬂ%&ﬁ%@@@ﬁiﬁ@%ﬁ%&%ﬁ@ﬂ@%l IONS 0 {denulier 'gcﬁt{?%gx of active

associated with the pharmaceutical dosage from’in ' some manne

QEMg UL sad P elsRtiRaMBEhd RIS the! ma@@f@enmemed and
fs%@amtﬁénm@@sam&%fpﬁnbe%ﬁty@&@%@l@ﬁé@ﬁ%@ I ReRHRISCHE: ﬂﬁﬁg lene

?}rhe eof e % estion. The identifier may be stabl assouated with

Pharfa ﬂrﬁbﬁggﬂ@eoé{gé% EsApBiseiiceitheatafip syiterriippated
aumineroof eiffdre mreyaysd areg finda erbadisenisavhesgdhie carrier/active

agent EQMAONEALIS 3sqlid St%g%g 0%§de §Lljﬁc %c?ég%ﬁ%pm% c{irﬁ%l}wagg sodium

carrier/active agent component Is proauc

ceabiry ety sedatifrs. Thly- moymwmﬁ@orwm@mpm iritpctie ety langbthyi-
dOR RRUNESERIEY; Sl NVHRARIRROMRRLR %Qﬁ{stt% reducs.the final . 4o

composition. For example, in ceftain em ments a et IS produced

Wﬁﬁﬁﬁ%%@%@i@d&f&%éﬂ@@%mcﬁi@;ﬁr@a@%egta%w/mm thibosultaid, taic,

veDrepressemhipblabidhesisientifier is placed into the cavity and the cavity
seale%i roduce the final tablet. In a variation of this 15 embodiment,

the t f88rﬁ8ﬁ’é§§eﬂ~’mﬁa REGRBABIY eRihREntiBier oiReRe dnipe fivering
arotiheri&htheanangerbenmmpAda{ilnerfamowabJ@yelﬁﬁMi#éﬁrl]éefbfﬁmp‘éegoﬁanng
e Vj th let. The identifier is placed into the cavity an
e ca%lﬁaga r% tBo"ng uce the fihz alatgﬁl% Yih ﬂﬁ%ﬁ%ﬁ&%t&ﬁﬁlg tf}lentn‘y
theriedirabnt, a tablet without any cavity is first produced and then a cavity
IS Other comporents suitable for use in the formulations of the present
invention can be found in Remington's Pharmaceutical Sciences, Mace

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

Optional Active Agent

In  certain embodiments, the identifier is not associated with a
pharmaceutically active agent. As such, the identifier, and any carrier or other
component that make up the ingestible event marker, do not include an active
agent.

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

"Active agent” includes any compound or mixture of compounds which
produces a physiological result, e.g., a beneficial or useful result, upon contact
with a living organism, e.g., a mammal, such as a human. Active agents are
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20 produced in the tablet, e.g., by laser drilling. The identifier is placed into
the cavity and the cavity sealed to produce the final tablet. In yet other
embodiments, a tablet is produced by combining the identifier with

venbpartseithe tablet, where the subparts may be pre-madepgupasissRtoss
manufactured sequentially. For example, in certain embodiments tablets

irs ki bottam 25 half of the tablet, placing the .
B o B A S B i o e T o
kindatfe alagifg toprpuiadnd il tairdt everpbeldivtmmr halfiandssigmaltective

ApnsEAlRIeIaBeniR IgIHcs de, inal desire ?&'%Q%éqpﬁstwéﬁég%mm or

embodiments, a tablet is"producéd around an identifier suc

Taeriy Raticdfdtieaahie poarddatneaFoolEasbleIGess in a fiving
ddpiiern whitkin3Shmeniaidnay et beracapsHiaied he BiacemBALRIe.eq in
ﬁomgpllant material, e.%., %?rlatln (to protect the signal generation element),

& COIRBIIRS P WHR TR Y JM Y GEHPPreE O ERge Shvider &REPonent of a
reediprtissedior cackied éntbeutatietsn eeannresuglthakibe identfietismical

t an internal position of the tablet. Instead of molding or

égciﬁr%{p%%sggi%{g}?&ggc%ﬁ%eﬁé’é |v%rai'3gaeﬁl{3 @gr%%%h‘gﬁ{%,%%%ﬁ% central nervous
570F8M 819 6ZPET/ USPOBS/053999vtertain embodiments, sprayed onto an

identiﬁﬁ{éna@tr@@%%rniha@}ﬂéﬂagﬂp;éhsaﬁ%% HrutrE Ry SRt Elget in o

embodiment, the active agent/carrier component precursor may be a

lifiiad SehisGlatbhew keSS BomblRBwlHTRE dehtitiossd thevesolidifredurally

decpradycetheriirgl camnesitingets ¥at pileesamheiRe s P et 088 and
tablet maiy be fitted with an identifier by stably attaching an identifier to
WS

PiftdRest 4re BHoBEoBaKAtuB bR Bfte PRASRIBPRRR S WEIRE acids
aiatb| éheeligs disBelatiproaiind-erexsimplicaigelaiieelemephat shariaceous
tgﬁgﬁgn Csen%t(;éfrglsgabllgtI% % hasi n identifier integrated with it is ,
erployed in'cortain embodimerts. e JIERN YemEREIT ESordtin  Kinases,
P@&ﬁhﬁ@ﬁ%dF@@NQ@%MMGG@MW@bEtSp&@GM@MbE@ fiked targets
c%ﬁ@%é'%%@ei@&@eﬁqg‘??&%ﬁﬁt 1% famaestion %%ﬁ”asactﬂ\éesm,

agent/carrier composition filled capsule configuration, e.g., such as a
S&%fatiﬁ‘l’:%péﬂfé fﬁl%é cSpifglinatioHI SRUERInBfieieinay Bedintegiitedutitia etc.,
reSRBYER EABRYIGRL, BrlnulRRIAAHEME P%@@&ﬂéﬁﬁé@ﬁ%&@?&s such

with the active agent/carrier com%osition o produce the final composition.

3+ HEEH508: 181vicle GHRENR S BRASDRIPRANE AewRsrelAMERiinRe fictors,
sitreatiag giyoodidiffermuhthweaifein which the compositions of the invention
may nufactured. .. Incertain embagdiments, the identifiers are
disru?ﬁégggﬂ%ga%%%ﬁs iStion S @@Bjjé%@%g L, 5h g@{gir{unctlonal groups
ﬂ@ﬁ%@drmé@ﬁ§mtc€ﬂh;'n@@tﬁ;ﬁ@arwmybi@dl@gﬂoka@,,egouﬁssqusgry for
hPGHRSlc SHRLEGL i, LAMIG %“M?rgv@fc%%%%n‘?'%egoc%%?. Sehding
injection, etc. The compositions of these embodiments aré ashngwsﬁgg

Of dfi¢ Rsvidandiug @egrir livends » éaragéstidhane kuenivgetdasit protrighthe
dibg gessainiesfinabiiact subsiantialyel Op@h@emgwt@y@é%@éﬂrﬁéﬂ&ﬂon
25AIso provided are systems that include the subject compositions.

wé@s%%gns, such as Hydrogen bonding, hydrophobic-hydrophobic interactions,
electrostatic interactions, etc., and may include at least an amine, amide,
sulfhydryl, carbonyl, hydroxyl or carboxyl group, such as at least two of the
functional chemical groups.

Drugs of interest may include cyclical carbon or heterocyclic structures
and/or arcmatic or polyaromatic structures substituted with one or mare of the
above functional groups. Also of interest as drug moieties are structures found

among biomolecules, including peptides, saccharides, fatty acids, stercids,
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of the subject invention include, in certain embodiments, one or more
devices that include an in-body power source of the invention, e.g., an
identifier as reviewed above, as well as a signal detection component,

veqg2o08/theidorm of a receiver. The signal detection componept-may. Y&l ¥sso0s
significantly depending on the 30nature of the signal that is generated by

S fion nent of the compgsition, e.g., as reviewed above.
SRR ST RS B ioes. hereot
e areresRng Rty hecetrecasibimideoriatidentifietcegt, thtreaiventety of
S eraitteg by %}é%;g%g&%&ﬂ@%oééhe identifier with the target
physiolggical ,Wg 2008/101107PC1711 /053999 site following

ingestibicoPH¥SIRBEREMIh S aigiralved divar maziafsignificantyor synthetic
stepeoding emthmagtye eltamelnabiial ISyencralef PLINESIANA ineiding

Igoefggratiop eleﬁ?ent, e.g., as reviewed below, As such, the signal receiver
May b cortghrei 8 rEalia! FYRIRN B difsre AKaBRl of YigREss Means are
dneliatifey burt matdoritedit: RifeSisignalsttpagnelic signals, 6aRSYCINE organic
ield) signals tic signals, getc., as jpdicated above. In certain
ée?rﬁ@%%ﬁhgegmsg:ﬁiﬁe P&?ﬁéﬁérc %F%%nfilagr%%qg re{g&véj CRRYRYPLontuctRipmized
FHer R ApbAEgRPenigietheAltentifiersigudhrthatdhe tatural compounds
isaRpanents: t ti ; ication mediym, As
A BT o oty
RIaGEREL P PHbGERIhe BEHY anaYedsiiealnsbodyes hmioaductionmpounds
anediugily heddeetifiaremiredorigaaiismay bs ' i
received %o the skin and other bodi/ tissuegﬁgﬁg%@ﬁ% iar@g]cehem;cai

FSn of eRittridAPXItePRatifeFturnt By R Itege atRips @hatigraries.  Known
ntunductelb giuaiugiy thesbasy tissesAsciste 4l e oMo dEneBH dhemical

| i n djitional cable or hard.wire connection, or 15 even a
n?ég |[Edﬁi%1li6§§1r%(g§ ioh o?‘ci}{g&%?rﬂittﬁ%@ﬁ Ol P HLTA Rm AUdliRBHB M oRIS- 1o
Piefgee Giitstosharadngal transmitting and receiving unit and other
compape f j S re directly. exchange
Vi e S Al e o o oty 28 SRR T R A urany
OSFSEEN s MR R TRiRCHES tha deskingeis fifie e deptabdyrdsamyeduced
taoRIY: ARsHBmhREALPMZEhEN the body obMe SURICS VN BFERY A8 ial library.

eivers are @u%omaticall connected to the required electrical conductor
e Wg'h

C
V?c?)’regch?gw&e ‘GGhat SIRiSeigR; i e tEUSgRaPiehnsAiTsdnes will have
deandedizietheongh thsielbuirisa dgniueivEpistasiestdy shecsiiny AR ANBF the

s s iRl el e

component Is one Is"ag
Stelin lBiatieatife. Inovrtain ghbattimemisdtwediganlneaiver Bicapables o18:

) S DS ol SRRl LR SR 711,

or more, 5 or more, 10 or more, etc. € Signalre

9., 2
5%%1:&@% vafie s B5%ife? SRE0Be S SITAdRA: réenie Merndifs, 3kers, 4o, 974;

Smisrsoef (G aceier smenmesorspblyvalies) 3 derending gn e,; 4o
‘{hnﬁg%{ﬂrg of tpe S?n% roduced by the signal generation element. In certain
TSRS Ofn %’n%’rleré’@éwgﬁ'?ﬁaipﬁfa%b&r@féfﬁﬂé?e electrodes

(e.g., Buamhomteglectodeaciver ayerelfciiedss, ingle SMUPISs Sithitdd to:
o B B BT R, o er R G ACRR OGS, 2t
infErBaidBVREOWH, etc.; nerve-acting agents; chemotherapeutic {e.g.. anti-
neoplastic) agents; etc.

A variety of manufacturing protocols may be employed to produce
compositions as described above, e.g., where an identifier is present in

pharmaceutically acceptabie carrier or vehicle, where the carrier or vehicle may
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WO 2008/101107PCT/US2008/053999 be provided with two electrodes
that are dispersed at a distance, e.g., a distance that allows the electrodes
to detect a differential voltage. This distance may vary, and in certain

vemnisostirmants ranges from about 0.1 to about 5 cm, such as #¢ef;ahekks 3000
0.5 to about 2.5 cm, e.g., about 1 cm. In an alternative embodiment, a 5

j il gl tr, i loyed, In certain .
R s AR Shenopampestions.
Hoil996H iRftdetigtivgAasesiftast WiFtHb &ighargenevsitieh ddeayntrom in some

m%ﬁﬁ&.@?bﬁgﬁﬁﬁ%oﬁ?&é@@%%m_m@m%i%ﬁ?ﬁ"ﬁ% 8%age form do

acoustic detection element for detecting signal emitted by the signa

"SRRG I TR CEreinBrfssdiHTahtORnisRsashies theosubject in need
telewadesy(e.0y, asyaviewetaboyenaierPrexided QLeNAnRIs 40 IBETSARE the
pq_%t]%dggn Jirc?at?ag'rlgf% 9f t e Si nal. The sgnal receivers of interest

include Both extarnal an ﬁwﬁ%&ﬁ%a%ﬁ@“?fam BEHGereMRQsgmA] a number of
chifieteivees |theesiginad remeliresisexwives hevhiekisineanidbat Bienponent
keceiver outside of the bod ring use. \Where the 15 receiver
l%s%mé%ﬁ%ﬁ?%@r%{ 'écgiljvéegr |§£)S|c;1 %I\(%!b 9easrig%’\z@{r Bivalier/active agent
EoRfgLeed 'ﬁ)%@@iﬁﬁ@/iﬁs@sméﬁfvﬁm‘t theobioey, 2 caydittier thevideoiiia. The
ivBifak least-@uring:the time thad 'tc,@\ﬁﬁ)vﬁﬁc&h%n%”‘é%@%fl'gé@?e:ﬁ%‘ét‘é‘gsgith a

ignal receivers of interest include, but are not limite

IEM. S
aeameRL Bl st ah. b ETL BRI S Rar RSO/ FS2e06/DBES 10 ceriain

clifembdimapIdl 28 1aR209 Granslitbed wRAasmadnfaEmatics RSIEMeA0S which
P%]gc%osolicatio seriﬁll no. PCTr(I US US2008/ 52845 filed on Februar){ 1,
P08 SR i 3’-@&&@5%@ FWW@?%@H?‘; fiie drignylgrds sfaced into

thehizshv B plichtion s¢aityl peaticlilarlyrsigng tBeeivei wﬁmorne@tsﬁh@ﬁm lof this
JAgreindn 1 rence, In certain embodiments, the signal

e?é?eiver istboﬂr%f[ig%ftg %%%é@ﬁégé%’ o?"%%% FRESVEY %i&r%ﬂ"t%n& 54tidR the

searangl to S8/ stpetr Feraraaple strapsigTakreesivenbiaydement is then

Sopiiadr ' @t I : per; e ic be .
e o o s LIS et Py

2BPNIRC Sy Feirlaf digitarsisstdhe o) iaHehe rssdhginyatetios, of this

estbadipkenea eibib opemReGiRaniyifia ﬁi@ﬂ%r&ﬁf‘déaféﬁlﬂe%%dgtﬁ%@ is
the signal receiver coul

U R MR L
anhitiecouityitrs s idemguompbéofthel uaplcio iakpsthetneedicationintedis, a
s BB L et e B S e le oo, where
E%W@tﬂgﬁfaﬁgnﬂf@maﬁ sgubparts or manufactured sequentially. For
example, in certain embodiments tablets are produced by first making a bottom
half of the tablet, placing the signal generation element on a location of the
bottom half of the tablet, and then placing top portion of the tablet over the bottom
haif and signal generation element to produce the final desired composition. In
certain embodiments, a tablet is produced around an identifier such that the
identifier is located inside of the produced tablet. For example, an identifier, which
may or may not be encapsulated in a biocompatible compliant material, e.q.,
gelatin (to protect the signal generation element), is combined with carrier/active
agent precursor, e.g., powder, and compressed or molded into a tablet in a
manner such that the ideniifier is located at an internal position of the tablet.
Instead of molding or compressing, the carrier/active agent component is, in
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WO 2008/101107PCT/11S2008/053999 received signal to the location
external to said subject. Alternatively, the signal receiver according may
be configured to be interrogated by an external interrogation device to

vpsawige@ata of a received signal to an external location. As iy dRges/a53999
certain embodiments the systems include an external device 5 which is

gt damdindace vl Ay Primplanted ortapically appiadn, .

certain e odiments), w ret is external eV|ce p
RiMetisHakeS - SE'BIdﬁhﬁiﬁﬁb@?aﬂ‘gﬁ@émﬁﬁmd@ammmwm@mct&)mponent

pradhask /RY fRPEORiate f%'r‘ﬁiﬁﬁiﬂ@ﬁ%'&? fQ Ihe-B &iﬂ'%%’r‘%‘ t&|§n¥ %%r and

can take any of a number of forms. By example, the device can

BERARRIINERD G Brshebdie Todsaraipatelt, }@boia%e&mm:hmems pre-
mmtmbi@tﬂnmépmatﬁsaGkuﬁﬁa@meafﬁnewym@ag%n%%g $M3eniitier to the

BP‘[ i ome uters, e{ﬁ] The device can read out the information
%esecrl rr%% gr LT Ok a8 d Bi e NG pjeReHifa ! dppiicition e-o-
dieshitriom pltlarﬁm'cexmm mgﬂgﬁmhreawmaﬂféﬂm;ﬁ)mwlg}ﬁ@@‘e end of a

ternall aker device
S P o B oA 2855
Thacpitapparany is eolpethidrddotohthelatient andintdyanendenablets
tHavies LR fealue Alitheexdrnal aeparaius is &%QQL %ﬁ%Peb?%d%omposrtmﬂ

pharmacologic and physiologicC information in a form that can

RSN AREYRYRIIr A TreinSATuSIs i prckilarh caneHiasenfigeptitme Bre, mioh as
a@;@mﬁdogapm@uﬂlé@S@ﬁﬂQm(bﬁf 192 RRAALL AN INGEYCRCY- with a

METHODS pects of the invention further include methods of using
PPEo& TEREY fﬁaﬁﬁdda@ LEOH BobrRSs R @ dhtheanseifibiied with the
aGibree raglyy vioethied scofthesiBbrinye niion el mcéuﬂa@l@gmél@@mbm above

t’gﬁglﬁgdw&ﬂ'&i}d@@ﬁ%ﬂ@féh UibE%Od of the SU CS Kﬂg!g%g{j?élm #E‘%;tggftgg‘ferem

device In a subject, by ing es ng &
%iay@hmmﬂﬁla wméqsctmmpéﬁt@ leﬂwmbsutgeofacHWed

"mammals et BIABNERIaAs WHETRILIESR TIPS afgrblﬁﬂ%gi ?ﬁ?d Y49 ministration

describe organisms which are within the class mamma ud|n
1QRISHOISEICARITHRE (H1gColiGHS artpedimpmisidhgacrmposiios Sg@nﬁeﬁlysmaiiy
bmg@na@@ra&és@ﬂ@@rm@g@aéa GrélERaBE: CRIMRANGERSVARY AKEYF) ¢ ¢

In certain embodiments, the subjects will be humans. ollowing placement
Vi&k RS GEREes 'mqﬁféoﬁod?{‘a‘f al S5ojGRMBRS HeUR e8! ar‘@%?ﬁpl%%%ﬂ’%ﬂ&ms are
clisdrignyi dfquliosede \eogs thaemseaond@uirdd@ be ingested and survive transit

o e R B R .
SYSTEMS

Also provided are systems that include the subject compositions. Systems
of the subject invention include, in ceriain embodiments, one or more devices
that include an in-body power source of the invention, e.g.. an identifier as
reviewed above, as well as a signal detection component, e.g., in the form of a
receiver. The signal detection component may vary significantty depending on the
nature of the signal that is generated by the signal generation element of the
composition, e.g.. as reviewed above.

Signal receivers of systems of embodiments of the invention are those that
are configured to receive a signal from an identifier, e.g., 1o receive a signal
emitted by an identifier upon contact of the identifier with the target physiological
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In certain embodiments, the in body devices are ingestiblg devices, where
the in body power source is part of an identifier of the dgwce. Insuch 5
embodiments, the identifier is ingested and a signal emitted by the

videntsfigoisodetected, e.g., with a receiver as d_escribe_d above - $HDses05399¢
methods are further described in PCT application serial no.

. i April 28,2006 and titled N
e el T BReR S meveen ggricanty
8520081508484kt e PEbaFp122008 Eargbﬁmmémg@aﬁelzsiguatr.lgelnejration

i i lications (an rticular
i S e

BTV O VR Yhat ftrIgetheRE S dgsswerisourtes buthednieittanto: RF
smaylee MEHRBTIGYGHAR AcIRIIE d@ﬁ@&?@%&%&?@?a&%%@@%& etc.,

therapeuytic and non-therapeutic applications. Specific apphc_atyons ) _
SRS |3§8,"8u€%€‘§ﬁ VIiREAYG" those A pReatishedetibeadiPepeive
eapmmattmserjm@i@.W/mmazﬁa%ﬁt@@gp é?sf_&l&%&&%%@ﬁ@% hat the
' N Jnfarmatics System’; and PCT a plication serial no. [
U e e
FgentMabiesiknistyahe disclosares of Whichiapplicationss(@askiver iravels
ticulaylyssi ' onent £0of) are herein incorparated ..
B T R h T e

%ﬁ"ét%ﬁéw%ffamé%ﬁ@ﬁﬁn@ﬁﬁéﬂarmw@mmim freay Beskwtin and other
ooedica ardononanedisat i@o%%ﬁtﬂ@-f%%?%ﬁé'&ﬁ&%ﬂtéé?eﬁr%l@%ﬂ%ﬁ{ fa.c.)

now reviewed below in rgreater detail below. Certain applications’involve
V,

SUSC Y IERMEBY HEnTSERE't8 MuRkaNpersoapk isatesintarastesii, such
consadiofenishyisiotogicahpasaaetesdaieinas casyenBionye) MilBtersHtbction, or

eggﬁetaOf u%%i%cq}/r% ’ gct)%nlze%%8%amo?|efré%g%ggﬁi?g the sensor daia from the
autonomous sensor units to the central transmitting and receiving unit and other
components of the system, since the sensor data are directly exchanged via the
skin and other body tissues of the subject. This communicaticn protocol has the
advantage that the receivers may be adaptably arranged at any desired location
on the body of the subject, whereby the receivers are automatically connected to
the required electrical conductor for achieving the signal transmission, i.e., the
signal transmission is carried out through the electrical conductor provided by the
skin and other body tissues of the subject. In certain embodiments, the signal
detection component is one that is activated upon detection of a signal emitted
from an identifier. In certain embodiments, the signal receiver is capable of (i.e.,
configured to) simultaneously detecting multiple different signals, e.g., 2 or more,
5 or more, 10 or more, eic.

The signal receiver may include a variety of different types of signal
receiver elements, where the nature of the receiver element necessarily varies
depending on the nature of the signal produced by the signal generation element.
In certain embodiments, the signal receiver may include one or more electrodes
(e.g., 2or more electrodes, 3 or more electrodes, includes multiple, e.g., 2 or
more, 3 or more, 4 or more pairs of electrodes, eic.) for detecting signal emitted
by the signal generation element. in certain embodiments, the receiver device will
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30 embodiments, event markers are employed to mark the onset of a
symptom of interest. In such instances, when an individual becomes
aware of a symptom of interest, e.g., begins to feel flushed, nauseous,

vaxeiledh@tgs e.g., the individual may ingest an IEM to mark Plermsz@ﬁsmsww
occurrence of the symptom of interest. For example, the patient may

B oy T B o S b RRE AL A et 5fon= citance
tm@e@im the ﬁi@@k’@d%rt@sd&t@gmlwﬁaeeneimmgmmmw $tm1:eemmd vary,

4rasiptekihe siapaliftidhenyse i 050N ;%B'&Hl’%/ siglog] % as from

data, etc. In certain embodiments, the received signal is employé
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etc Another symptom of interest is pain. In these embodiments, the
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anhneei copatientigraeingneeniionediéongainiil scpatiens fesisinwRaintaesignal

est first type of mark r If t atle t feels pain, the
%g{ﬁﬁ%ﬁ Rgest aseigxep tyBeaS?u S?&P B?ﬁ% J5iaclneeRonal
W&eﬁ@ﬂdlﬁi@@e&ma@émmmmwmeméd oghere dmmﬂmmsrsuimge pairs
dheikidriddication and praper. SQ&X,Q')‘ p@% iB98 &x3 orc aggggisﬂg?ease

be ingested whén the patient does not fe may ‘be co
dRifRIATaPKEPaRHA afdMe B8Abested with the patient does have pain may

be cofpﬁéog@%yql&@rdéh%te@ﬂ ﬁ&é@étﬂ%Qa'ﬂ&é%b%%%@%? Ry 'ﬂﬁas&table

coI ma%/r%(szmployed in which the amount of markers ingest
[

ﬂ‘s"r%et SR EEROG MRS, AN e Ah seervEr ﬂﬁ/é-‘)éi/’r‘{ﬁar’@y which

fmgmsmeermlmmdgm&@ﬁam&@mm@ ebtRIasHg Sbl!(§@ ?ﬁhei’? the
r@c?é%e?ors'ﬁ lnﬂ %IS havm intense pain, the, indiyidual takes four o

fhe positive pain pils at the S W’ﬁgw\%l’é iffre WBBnddfo RFBEhiRGRNeT i
CMIGW@@Z! ‘m@ﬁt@l@@wrﬂﬁm@mmﬁ@ne bodmp, sugh emhimdnnemsmm vivo, at

ARG BRIMEN PSR ARIIEA Wb hassgan ol e event

marker and detection of the signal e receiver, may be employed as
releva?’i%@ﬁﬁ?ﬁ@W%WdeB@@ﬁtrti@é#Qﬁwgb@h@F@r PSHETPISgSIololicat receivers

cRIBRRIEFS PIOMYSSHcBibn NEHAINGAPEVIBBIENIG BIESIAICHIEA on April 28,
2006 and titled “Pharma-Informatics System”; and PCT application serial no.
PCT/ US US2008/ 52845 filed on February 1, 2008 and titled “Ingestible Event
Marker Systems”; the disclosures .of which applications (and particularly signal
receiver componenis thereof) are herein incorporated by refererice.

in certain embodiments, the signal receiver is configured to provide data of
a received signal to a location external to said subject. For example, the signal
receiver may be configured to provide data to an external data receiver, e.g.,
which may be in the form of a monitor (such as a bedside monitor), a computer
(e.g., PC or MAC), a personal digital assistant (PDA), phone, messaging device,
smart phone, etc. In one embodiment, if a signal receiver failed to detect a signal
indicating that a pill had been ingested, the signal receiver could transmit a
reminder to take the pill to the subject's PDA or smart phone, which could then
provide a prompt to the user to take the medication, e.q., a display or alarm on
the PDA, by receiving a phone call on the smart phone {e.g., a recorded
message) etc. The signal receiver may be configured to retransmit data of a
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25 monitor. In these instances, the emitted signal from the marker is
received by the receiver, which then causes a physiological parameter
recorder (such as a Reveal(r) Plus Insertable Loop Recorder (ILR),

wdesiisemig gorporation) to begin recording data and saving the-gdata,e.de:q90
for later use. For example, an implantable physiological parameter

: ve,on imited possjble 30 amount of time far recording
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SEENRITtATLHIsg sormehow fleydepieumarkéed fonnotestion. ythen external
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fm’@ﬂm'rmﬁt@éshswerahnmk@raig@t @éﬁﬁiﬂfﬁi@@%ﬁé@éﬁ%i@'%&ﬁ&e feedback
eters, e.q. .As such, the methods find use as an event

S BT R IR SR e mipricon g 2y of a

"proteeting fofrasn Heingovepieritten, devaglysicianeaniinokatdt st alatee bed
n i badi t t marker provides the context

0 2 o K O IR RO BT Sre oy

igXighpie, ﬁ’%fgé,i§r§ﬁfb|©§rmgeanmﬁw@vmarmn@mmmmmersead aut

tABdrYen B kRISMIBed HO-RBFHCHIARATHDG,RBP SARLBAL A& ooatent
actjvit .thaSL%s E)r ught about by that drug. If a drop in activity Is obs rV(_ad3 .
iP%‘&"-’r P yiiArmactiselignestiand eparting tRedifepdivaieiogical

KT o 1o e ot O et N cay o oot e e o @
[ m,feel.sle r actyally ¢ them to fall asleep. Such data

T B Ao B Tk oot setan apvaratus
igléeigiintie swittlowd aintbitqrattive andditatian extednatelaive. One feature of

' n ker i 0 construct a database of . .

e A eI B Bl BB RS Aromirgoioai
ITHefEdRTING RulBpTe Wialnesn e ritensimiine dhiuraplex protmoissidor medium,
stiading eomeaidyiagaRoMEHiBle Masked %M@H%%%IH&%SAWS 4 central

For. 20 example, multiple events may be averaged. Alternativ
WSBHRW%@ as impulse response theory may be employed, where
such techniques provide information on what exactly are the common
in a set of multiple sensor streams that are tied to a particular
event. The IEM systems of the invention enable one to use subjective
symptssascigBbiich iasetthiofetlitigefunolddoimpadcontesihand-body devices
: j jecti res of what's really,going.on
e O i 1) (BaiBae of the

InegaRom Arilen dvrecalaanaférenioebadiatiayics iof toenebiestiversense body of
tAkuLB6tL NIaG CUMMABIARAHY 98 d bR BARbASEL RUE AN ARRIRAL I Db vice.

t%? eﬁ%lo ee\ﬁctgsdi!gggvt% tgﬁglggggyﬁ% Ca:{:1 ld/sa(?riseety of subjects. Generall h

. y suc

subjects are "‘mammals” or "mammalian,” where these terms are used broadly to
describe arganisms 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 certain embodiments,
the subjects wiil be humans. Following placement of the devices in the body of a

subject, the devices are employed for a variety of purposes, e.g., 10 sense one or
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30 of the subjective feeling. For example, such an approach may be
employed to determine that every time a person is feeling funny, they
have some change in their blood pressure, and that link between a

wohiasiivg symptom and objective physiological data can be P’é?ﬁj@@%ﬁgswg
diagnosis. As such, a generalizable event marker brings context to

|scre ta from.any other source. As such, use of the WO
B G500 SRS uth Bia: aresies. o mark a
PROSRIES @uenért forsaest.other associated health monitoring information or
health gy, : tai ' e event marker can he an
alert migr%ﬁasiﬂCehlﬁ%%éﬁﬁﬁg‘ggt%%%ﬂHt]hsegés){a%gircgasu%’ées'g%e @?ﬁ 5%‘“%??0 where
%"@sﬁht@ﬂ% tARVSHtiSRLI B g, mﬁﬁgﬁiin@’&hmﬁéipati@nﬁheedsv‘mdidal such
@sﬁjstﬂﬁ%tg,oih@@@ﬁl’éﬁeW@&@e%é@%&%ss@ngp%ﬁﬁ%a @gr‘}tﬁr%:;ﬂ%}e‘%ﬁifie{ is

(if{%erest such as chest pain, shortness of breath), etc., the pati

RFEh Bkntfi Relo99ikes GSarantitteatiaarice Swsht markedmasebirther
deseiitentibiy tRE TeagivieiatihiciemayHbepCauIs A aleiBirPeIgensIated: o5,

distributed to_a medical professional. 10In certain embodiments, the
B S R RSP, & 06brabbu RERR Eprial no.
Rietlvass dnsiaipsiantiiéplilse gerfesatonty delivmeselesticalieragystivle Event
j implan v [ ice to administer a dosage of drug,
e L Ay Eidlog sal Saesal 8 b RN SRR AP Bl bona
NS CHARMIHAS B prstiarsamialaton feptrentitay migrieesiogpon 15
perception of the onset of aura, the patient could ingest an IEM. The
mitted signal would then activate neural stimulator into stimulus mode,
Lzﬁﬁrﬁ){ereby cause the implant to deliver therapy. Alternatively, if one has

an im|llanteesdiug dedivee davion.m 8y polpvicethabdelivars aneRsSiGmay be

ingestion of the IEM could cause the implanted device to deliver
A R btih eC e M EHIeT e e ehRer erApRyissand
nerdélprepirftenagidoatioan. iBymifte chpptidinalrdeviceisn e ipalirt. B are not
- ple, aningesti Nt mar end a signal that includes
hﬁ%géaa}e %Gaitat%% gn i%%aﬁ%te{ r{rgle |§éﬁ%§/§e§? squ as ﬂP@WﬁF@ﬂpgﬁ%réﬂ no.

FialdSCaRGMpfhtaniiesuIse gdpratsr, 84 6apatetittakePhasnaHnformatics
spsiancessiersinahmivaisiide & e yerpdesotmiieh ishiadiay o,

i:fr m the |EM conductively to the medical device, where upon receip

R 4RIN ot aritPBo 8 HleR mneRatibienevivrididares\ o iepyradediisciosures

oOthisichpgtioitigmwihene eentmatkesmmaSeRBPIYSH NMEMIENES are
hl&g?n% r§r i%%% hers¥art gf non-medical personal event, such as a
commute (5)time, the'Start8Fan exercise regimen, sleep time, smoking

(e.g., Edvbrire badilagevices of the invention may be empioyed in a varisty of
different applications, which appiications may be both medical and non-medical in
nature. Different illustrative applications are now reviewed below in greater detail
below.

Certain applications involve the use of IEMs by themselves to mark a
personal event of interest, e.g., onset of a physiological parameter (such as a
symptom(s) of interest), onset of an activity, etc. For example, in certain
embodiments, event markers are employed to mark the onset of a symptom of
interest. In such instances, when an individual becomes aware of a symptom of
interest, e.g., begins to feel flushed, nauseous, excited, etc., , e.g., the individual
may ingest an IEM to mark the occurrence of the symptom of interest. For
example, the patient may begin to not feel well, and ingest an event marker in
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how much one smokes) etc. As indicated above, embodiments of the
invention are characterized in that the event markers are co-ingested with
another composition of matter, e.g., a pharmaceutical composition, food,

vetczomisradhe event marker may or may not WO PCT/US2008/653959
2008/101107PCT/US2008/053999 be present in the same composition as

4 tier, Far ple, the event markers may he employed
to rgﬁéglgg:ﬁﬁ%n gp %i}lﬁgéce t@al'% gébﬁ{(,”\}\ihter gﬁ%ﬁé%r astﬁvﬂﬁﬁsfaergﬂjﬁéi o a
'REANEN Withi8fe BRI BEMterestd Apphtritiohdhwheignebadministratior obay., to

shnRadymRterde RhiRereskincuds, bukate Abalinuied tt%’ecll%cﬁ}ed signal
studies, titration of medicine, e.g., blood pressure medicing, etc. Rere

HEHGYRLTENPEIR S PR Db (RE A MR TuSIMR@ AR KBt iR isth thingctfrern the
pliarmasy esseialtts on trsteadhetcadngestingiiasyRNIRAHEr With

another c?hrrépositioné e.q,,.a drug, food, etc., the marker and the other '
compdaiion mak e (%r%&)g&?{(?gﬁ'Slﬁafggeﬂﬁf‘l@?é%ﬁ%@%@”@ﬁéﬁugﬁ.'ms“bie
%%ﬂﬁ;mer@n 4y inamﬁmw_emrla papsm_mﬁ?)ﬁ@&a?fblé\( Wiecpadh Afont is
Ad fi I tical. composition. The resultant compounded
SRIRA RSP STEERen e s onpaunel,
tgpesiefiissr ltieeppalintidistlsrpehedhh cateeprovidethgeay padeondhepe of

rEAMBOUNEHIAG $18DpdS 1D eLAIBR m?%?é“?ﬁﬁé%ﬂ?@%”é%!?o eSSt coded,

alreadé%;‘%ompounded with the other composition at the source

WhERUARIUR of RSB dF bRt skanbicalign mrchmapesctasey iz quaisett. For
eabipharmacestical m@g@éﬂ@@-ﬁﬁb;ﬂ@{@%ﬁéﬁ%@@ﬁlﬁ%&%ﬁm may be
Clr&cjlu%%a tﬁo&e des r.‘%ed in PCT application serial no. PCT/US2006/
0163705 theiei B8R BIRNITER [8HeREm M poRasisdydibrdhaariient does
haveepain ensyodienentsy thedEdyaitdte imeeationoareamploratiamliomes of
lo [ndividual basis,. what a given result is with respect to
nsvéfl?a%%r’uég)? %ﬁo%@j%ﬂé L?ac# |S%Lé%frﬁ% q \e/§r!5nu§V %@ﬁﬂ%ﬁ%‘@éﬁ“ﬁ&@&?&?@ thitgested,
psrritatelesanbelcitred afdainedr expmipten veheiegiegiverkpatientis or more
rRiRszEbRCAsayRens oo PaaIRAGAUICRlAden s ARG ATE , i
multiple different physiological parameters that are moni Gréd as '
AL LMo hBRVIAG [ipEsE RaHEsHBR ISV ieUBktpkesdebe ditbeapesitive pain
plegimee 8:gnenrlslgaRmMarkeddnsa ﬂi%ﬁﬂ&ﬂ%ﬁ%%%%d?ﬁcﬂ%%ﬁ?#&e only
oherrr%%r f its impact on a one or more of the physiological parameters o
nter &S .elgbllowing this assessment, adjustments can be made 30
accordirsyigh lertiisdinasmier taeitonsation ey e sormleyaetdestilas marked by
' on. individual responses. For mple, where a patient is
i O A e e LT o r rcaemay
bénfidaKeRt teSobRliedpipilogicatipeantetbegatacEbediesubb@at or more

pRISietechrealrimedalas interest, e.g., by using an implantable physiological
monitor. in these instances, the emitted signal from the marker is received by the

receiver, which then causes a physiological parameter recorder (such as a
Reveal® Plus Insertable Loop Recorder (ILR), Medironic Corporation) to begin
recording data and saving the data, e.g., for later use. For example, an
implantable physiological parameter recorder may have only a limited possibie
amount of time for recording (such as 42 minutes). In such situations, the data
may be automatically overwritten unless somehow flagged or marked for
protection. In the present methods, an IEM may be ingested to mark the onset of
a symptom of interest, as perceived by the patient, and receiver upon receipt of
the signal may act with the recorder to protect the data obtained around the time
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WO 2008/101107PCT/US2008/053999 can be used to make decisions

about whether or not to continue therapy, or change to a new therapy.

In certain embodiments, a dosing event (as marked by the IEM) is
veoneleediovith sensor data to develop a profile for how a givieRArEhAGISs009
e.g., in 5 terms of a pharmacokinetic and/or pharmacodynamic model.
FeRROrSArReMAlgyed with the marking of the dosing event to optain

a pharmaaéokir?é?ic modg. \’Cl)nceégllr\{'leehgg1 %go 8&% a@o&%et&r%%%gﬂ g not
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Increase tha dose 5?’%@&/%%“&89'?@%%% RIRS €3t marker provides a
way tordesslafna encolzdiarehthentapplydh il ovdiese the ks arR context for

iGRRdRIniste i r utical agent, e.g., as two separate ,
fcor@posﬁ%nsé%ge}a‘y g%‘gfﬁ%ﬂ?ﬁ? iGh (3% eaéc?ib’E rjﬂ‘g&)s,}? eSS If one
'DFIRE! HenIh aslichy Retfe bR G owrinRIBIN2cenable avdyhamiter with a

eedbackang treat tracki ication timing and levels
L S PN g v

ed GhaPID BRI SogbarivepBtelR profRrs ekihitdusieaventsnarker
ahdregangplecaosympigimats head fajlue Ratien) lakes QH@lﬁegéHQS[o reduce

aily, primarily with the goal of reducing the heart's workload an
ﬁ?r{%r%é%lwﬁgpypa%gﬁtt%em@%gﬁf .%Wa%ﬁ?fa%}?%ﬂh‘érreﬂﬁqﬁ@u8@%’@0?@%]ntO fall

aﬁ%fmrﬁwgi’edam4ﬁﬁé)embibgecs_tqoﬁz_lmeyfﬁaia1;]t§bﬁiufez:,tigﬁuggrf é}ﬁ the basis
i [ effective, it is vital that 25 patients adhere to
thei?.g%%%ﬁt%dk %%%ﬁn%n%ﬁt%n%%v%@& & %%r%‘e at the appropriate time.
Multigie S&itRES riMhedinmess liteeattverdemanstrate thapiopse tharcbfShuct a

dafdolass handlliheart fajiuwe @%E?lnéé 2{?%@85&%0%’& 9 he_employed to find

uideline-recommended therapy, an ose who are

COPRrepALL DebRFacso it e eskeR rvgtenSiRietee copjplax protocals

feyBieiing beanialuie Ratients srkipR3Q ARaitaseshier Paent aémsrggg& For

to therapy, and adherence performance can be linked to key physiolo
R e S BT R PR R, o REYpYRDY SRSIdEiRS. W o

me sufemenps,

INpO0SEL 020NRE TIERPOBMB IO B neytadn embedimentschhRIRE Movide
inPAREABHESH L MY AEHE WLOHEI 88 rmmon features in a set of multiple sensor
streams that are tied to a particular event.

The IEM systems of the invention enable one 1o use subjective symptoms,
such as “I'm feeling funny,” to impart context and background to obtained
objective measures of what's really going on physiologically. So, if every time
somebody feit abnormal they took an event marker, one could reference a
database of the objective sensor data, and find common features in the
database. Such an approach may be employed to discover the underlying causes
of the subjective feeling. For example, such an approach may be employed to
determine that every time a person is feeling funny, they have some change in
their blood pressure, and that link between a subjective symptom and objective
physiological data can be used in their diagnosis. As such, a generalizable event
marker brings context to discrete data from any other source. As such, use of the
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obtain an aggregate of information that includes sensor data and
administration data. For example, one can combine the heart rate, the
respiration rate, multi- axis acceleration data, something about the fluid

vetatusm/ maoisomething about 5 temperature, and derive indigegadoillszg09
inform about the total activity of the subject, that can be used to generate

' ical | : h activity index. For instance, when there
e B D o A e i apiatad reatt
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In another embodiment, one might find for example that'a particu
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exmTRlacourate estiatton indshe levels|agivaliuprerentiating sargasidhe pon
' This information.could be fed 25 back tg dosing regimes. In .

o S Rl D F Ao & Subbr thi cmiec
staeaksuedutEirie seliveictionsi@. glwithatostiain gange)anddbiat alsd thereby

it igh-tiskpre itor,, _.In
s 5 s GO Y  r

dgliey HRYiEgseds BrIRYGRVERISIPINa R RIS ae. dngestion whibe IEM
ctus 3aueembinathwittedata iimongioEmeEeRAdLighahindividuals to

provic?g a (éollection %f data which is a composite of data collected from 2

(28 PIBPEMENS mBte, S¥H mBtksh df nisrRlaxsslotendieliver

or mote, &%
irf00Batiomdre aetcivipldividdaiseditaicampasite dalg pANdRENHE example, an

; inyla . rized according to different criteria, and made
!@\%ﬁgﬁeﬁggge%?ﬁr%ﬁgﬁﬁ e?gﬁ tyapt-i-ss'g?:;]a %r%ﬁgs‘,ﬂ%es tipdate data for an
iplgsied 1TeTIRET 82063083008 diyvpatenpgradpsidtaalth carémplantable

practil Oups, ' ion.of dat be such as
NS A WSS o
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dihvatareissifterperramdipe same erililianane LKL IAERANE Bt the medical

dmedication. The data can be processed and empioyed to develop easy to
?c\)flll%?/\}%%%%%er%‘garding patient compliance with a pharmaceutical
dosaéﬁhﬁgénaﬁcaﬁdr@ewmbr@aﬁm Ratient m@}m@r@@a‘dbgw%ﬁ@:ﬂsams
Too | see how their compliance matches with other
l_sgg)tigi%gnﬁnﬁrés 0 t%gag{;ogﬂp,Oa*‘ﬁﬁ‘%??%%né’re{ﬁé)?%r&" n})ﬁ’H& HEP e refignute
tifiat Gthetarhed egpexiaisingeningen, sleep time, smoking (e.g., so one can log

how much one smokes) etc.

As indicated above, embodiments of the invention are characterized in that
the event markers are co-ingested with another composition of matter, e.g., a
pharmaceutical composition, food, etc, where the event marker may or may not
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10 another embodiment, doctors can also be granted access to a
manipulation of the composite data to see how their patients are matching
up with patients of other doctors, and obtain useful information on how

wealopenignts respond to a given therapeutic treatment regimepty, Agditiangdes
functionalities can be provided to the groups given access to the
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therpetioressetrtiathke the next dose at the originally prescribed time

interv inetic. model can be used in 25 conjunction with a
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when a [ne ication was administered, what medication it was and in wha
user, In %s 1 %

amoun B EHBN-Cah HESIRIE RSB Rt eBaRelilinaRESPIRMIded may
psetomm lEvetoftheintidicatégn in the patient. Based on the calculated

| kinetic model WO
008/ b e s a8 Siateile- el Ak et Rgiyded wit
“@tlﬁ’é‘?&héﬂm@%ﬁf@ﬁﬁém Rotooehighrandifisatesr arthbabdhedioxicditvel, ¢.g.,
195 thahihe SRrUMYleyRbiR IR0 Wa%ﬁa%é(c&ﬁ%%é%ﬁfﬁ%%gﬁr osg I e of

harmacokinetic model can be run on the imp ver itselt 6f on

p etic mc
SHR GemePLlisRm plicterdbives dradbatihis iRElanrrplreteiveserial no.
PESInaEDiIBM of dhemhansagridRelicenefelsdhassURG dNAt B¥BHorated by

r%gegtés the same, and use average population data to model the serum
evel ' Emore complex and more accurate model can be obtained by

inputtingettzén iafobmaiticenahabttienaientel FsdpflMnatonEaR R o allow

' t y.th r a tQ_physician, or gathered by the receiver
o R B 3 T 80 B R B TS a0 Senemdnernat
direrige diHeidvedivdtens beingsdken itisecises ihai@atienttauffersdmmio the
dBaHedSRIGANHUNEUam FEZYIRE L el S IARRIRT ight, and

age, among other factorg I’nformrati\énbﬁé/aé:lﬁ a%%%%b@?rsl uﬁ%ﬁ bye 8 f)ea |'31n?m of

MiRleeRRAaBceHESH tREgTiscIanfdbR/ce e, bruline sifpemt physiological

parameters that are monitored as indicators of how the patient is responding to
the prescribed therapeutic regimen, a given drug as marked by a given marker
can be assessed in terms of its impact on a one or more of the physiological
parameters of interest. Following this assessment, adjustments can be made
accordingly. in this manner, automation may be employed to tailor therapies
based on individual responses. For example, where a patient is undergoing
oncotic therapy, the event marker can be used to provide real time context to
obtained physiological parameter data. The resultant annotated real time data
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15dizziness. This can be used as further evidence to validate the
predictions of the model. Examples of food applications include the
following. In certain disease conditions, such as diabetes, it can be

withpostagriwhat a patient ate and when. In such instances, eventsmik@eE3s99
of the invention are keyed or linked to the type of 20 food a patient eats.

cEA' SXAMRILONR AR haveidnaehb eV e maIkess for differentfoodiiens, o

and one can co-administer them with the food items. From the resultant
CHaRg KL ARVAHE 8BMplete individual metabolic profile on an individual.

One KRowsrhon BRBYRRIORES the RAlieNt ds ANt RYLRAINIG 1EM) is
actmtyﬁgnd heart rate and ambient temperature versus body temperature

A5 BHE EERYMICAIGPHEN HMhG EHEIRObREsRAPERLEY RS ©-9- in
teasilt, duidapheroa:be proyideditorthehpatientagdarwbatieads tGeatand are

St v Koy g et

nvesiedr edtontobed ripestivarandahieaffectaidhefeockingestitie avsing event

WHEL MDA AR AU Blete aftP FEHBASE IS AR Sing,
on find t

discussion, IEM systems of the invention find use in bo erapeutic
afoTRiAETARRA G B pREaHE RENBOfe MGé lifie Aspeatisryitie TEMmagiont this
1Y MotbercampasndadinainarpaEmaseytinatiy actNeIagrRNLdp thestvels of

embodiments where the IEM is compounded with active WO _
BB EEHD 1167 EIPRISFG0 8RN IV ageIR e EQliREATE SHRBSRM SOt doing

wetimpokitiogenaaly hibariewsdi as anhermadiemalioscenabledrease the dosing
[%harmaceutical com (%ﬁitiocp. l[n such ph%rm.a-inform tic
f £ ddse g

%%ngﬁtérj%ﬁae ective amount %f%'vc?gmp%%f’t]%neff% incslﬂbee@ﬁnltEmark@r
pEmddes actay Hgeevdadminisigdredaohasabjeletits in need of the active
agent | Sition; v ‘effecti y
osag e el I AL R .0 20
(s S£58ER REETPE FE 8y R pfo FBHS seimmes tiasr dashiereribed above), the

speeeRPisirent ehadiesiird piyygielegisalihangs. mis. The amernLB3hamic
dministered may also be viewed as a therapeutically effective amount.

rop it AR AT EHICA08 hHRTLRE MR e HABA AR e meastring
treelmgsisterssd to aisejes! fandreatiogandingage aiscsufficiRiiig atemdd on the
pH}?s"f}B o%rylxt f%gj ar%%i%%ﬁ%er' profiles of individual patients. For example, a
symptomatic heart failure patient takes multiple drugs daily, primarily with the
goal of reducing the heart's workload and improving patient quality of life.
Mainstays of therapy include angiotensin converting enzyme (ACE) inhibitors, B-
blockers and diuretics. For pharmaceutical therapy to be effective, it is vital that
patients adhere to their prescribed regimen, taking the required dose ati the
appropriate time. Multiple studies in the clinical literature demonstrate that more
than 50% of Class Il and Ml heart failure patients are not receiving guideling-
recommended therapy, and, of those who are litrated appropriately, only 40-60%
adhere to the regimen. With the subject systems, heart failure patients can be
monitored for patient adherence to therapy, and adherence performance can be
finked to key physiologic measurements, fo facilitate the optimization of therapy

by physicians.
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The composition may be administered to the subject using any convenient
means capable of producing the desired result, where the administration
route depends, at least in part, on the particular format of the composition,

w@2pesidnreviewed above. As reviewed above, the composifigns.SaR NS ge
formatted into a variety of formulations for therapeutic administration,
olid oy liquid, such as tablets,

including E&&&Rtém%?&#?ﬁ%i%%isrgiﬁ%@éo t}é%lépgﬁ%%%imﬁgggﬁgnpmyed 1o

capsules, powders, granules, oin
RS 30srsgete adrnisistration dfahecongositioss: ciatbemthigretidt ation

NABOUS Mrayss MGG, imj : buccal, rectal, ,
%grenteral, intg@eritoneael%n%gﬁga%ﬁtgra% ér%?aﬁjl#ﬁtera%%?géﬁ%é?g.,rateﬂ L

MiASFRiBHC I dHarRatEintn absagdierMddasiiven cordpasitiethimaybout
teenpdrainisierechalenr @nirieambination with othekehan %ﬁicﬁgﬁvity of the

tive com oun(i%gjg, which may also be compositions having signa

sgueﬁg?éttior? G0 ?éjoff? SEEUE AR B RBYSINIgY o8 TRESU eiehnataEdactivity

ifidebusEdn itreeneatmehahareageiiob diffesienteonditinpsa ingldipgs up a bit
| itigns. T.he specific,disease conditjons treatable by with the
%ﬁjﬁgﬁﬁb&mﬂgﬁ% érﬁ’-s&%r*épgs"‘{;‘é?féd“ L RE %‘feé{:ﬁ% %éﬁéoﬁ%ﬁfbéﬁat the
RsdssredermeiighecsivbjediiconipositfanshiFhtis; disease cboditians inelydescn is
hyhare aptiigitediio; cardi G | es, cellular proliferatjve :
iseages, such as 30neoglg\s{% ﬁﬁéﬁs}gﬁ, a“utgpm%%fﬁie%iseég‘@e%;@' a particular

d
RyiRRRSsish Asap tISeksasissresisirligi dase sapaiminaisatieeptrson is

vadlkitieike. set dBYHRAImMENtISMERNtHeast M-amslioratign @éé@ they are
?Trg)%ms a%souated with the disease condition afflicting the subject,
& A0S B in RO B0 R 'eASE e feta TR BB ANRIRS R Aata)

doltide eagninidesof wpﬁratﬁﬂ/eéﬁiva.yg-id&’@ generated fr%m _ah cr?mbination of
A %%{ﬁ/ PCT/US2008/053999 symptom, associated with the

p‘gt oég&j?qjoaﬁ%ﬁ{gn%)gi%%e{%g@dPﬁgs RHIEe NSyl gagagement
clitgansteiviese thie patiolaticalaaohdaion, mogtdeasTsymiransation can be
carmomilediteranith, & RMBIRIS!y iRibiied, & g, preventad from

ggﬁ)gening or stopped?,ire.‘g. tern*fclgn<51tg§i,‘IE %%?g%%g%%asgﬂ%%t%Sq%ﬁg%fr averail
hGaHiBr VB $Fo RREH RS BN M ane it Sh ey ATONistthizen data,
Ichanesiesizedhe aathelngicahcondigan. Moﬁ%'s”gb&é'ﬁﬁﬁ?%m%é%r a__particular
'%'wtr?%tmenp % a dls?ase includes preventing the disease from occurrlﬁg In
PR A R FRUS B PP el y freasr dado B iarsBs AbINger a change
'f?me_r'fﬂﬂmm@bmw;@’fg'@@fdb‘?&@?ﬁ_ésﬁﬂgfd@@@z?%@ﬁﬁ%31‘{'?6%@3)_’for the
riRbiRiti [ slowing or arresting.its .1 velopment), providing
reﬁ§§% Iﬁff’ §y%rﬁ§§o%2dgf%lﬁ%ﬁ]e%@ ‘ﬂ?efW%g?erﬁﬁﬁlﬂﬂfﬁa BefpaiAy fit
theeHifRaPRY2EIRdOIS BV Thg theo dildasgiVeausitly negrespion afthe tisense ks the
Idvalstheinyl sfitisiRvention, 8 dis - includes pain. . In certain
embodime,npt?t%he subject metHodg? gﬂéd%%gﬁg{éd above é%aﬁ?&%d’ido e fed
bATKHRGHRF R UIRABE Bonditivtegy. coveedim extende d-perimddfitienaformation
from a sensor that measures uterine contractions (e.g. with a strain gauge) and
that also monitors fetal heart rate, for use as a high-risk pregnancy monitor.

In certain embodiments, the subject specific information that is collected
using the systems of the invention may be transmitted to a location where it is
combined with data from one or more additional individuals to provide a collection
of data which is a composite of data collected from 2 or more, e.g., 5 or more, 10
or more, 25 or more, 50 or more, 100 or more, 1000 or more, etc., individuals.
The composite data can then be manipulated, 2.9., categorized according to

different criteria, and made available to one or more different types of groups,
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15 such as 1 week or longer, 1 month or longer, 6 months or Ion_ger, 1
year or longer, 2 years or longer, 5 years or longer, etc. The sub_pct
methods may be employed in conjunction with one or more additional

wise@sasnanagement protocols, e.g., electrostimul_ation bas%@h%%@/ﬁsi@gg
cardiovascular disease management, such as pacing protocols, cardiac

ronizati Is, etc; 20lifestyle, such a diet and/or exercise _
e et
RN EE Metnashiodinideamedsiatingyagiherapeutic tegimebe of data
tai (o] sitions.. For_ exampl a may he
SR R R R e
IBALLEHBEY B3 tRepaselint e giraen. Thissdeana, entioidiowithout mitdigotad same

mbysiategicatdaiaie Gnofiainesusing ane &ﬁ&&&%&?@%@%ﬁﬁcgﬁg Weoiiow

' described above, be employed, e.g., w ppropriate
R ey Belruc S e Bt s 6P Wival s s gruesgimen anc
gﬁe‘@meheaﬁgin?ﬁiishbmérbeémi@ﬁam@i;afu@??gﬁGQFL’Q;?Qfg}_ﬁéi/\fi?%@gmgh&y and

ification of ication. regimen and/or 30 implant activity r .
E%lg ﬁ%cﬁ m{at%g%@ (% if%\?efﬁf%%g%lscl‘ﬁﬁ %%%M‘WWHW%P{I%&BH&J&EOUD: and
wBglffen Renceiedr iaged dh%igaam‘im)tﬁiaedafr@mtl?%ecmm _ mt,hg). In yet

Krambpdime Vi e s of determining the
éiﬂﬁgﬁ/a of a c§mposit%%cﬁﬁgﬁvé?ﬁ%?;ém#é%gé[%idea%%ﬁo%t%m€Ef88@§'0” of
b SRIEPS6R/d0eL b7 PET AympivB/OBabY R tiveraghingnideniifievationts of
cetementrid aptasmareuteallyiaerRRIAbe SAHS B SeHRiR e respond to a

bodiments where the identifier emits a signal in response to an
gi*e}{me*"r?g&é%%%‘:’?ﬁé*’%aémﬁ@rf@fms%g“é{@i“@@! iyretinankiies cavebeuitabided to
litenrogatigivdeicests abtdia @@Qﬁ&it@%@ti}ﬂ@%ﬁ@@ﬂl fgﬁgﬁ:?h aiig egs may
pele o_odetermine historical information about the composition, e.g.,
! séurc%l,?t): t;i??gf ﬁagﬁdﬁjﬁeéicgo‘ alq'rqtgewaiﬁ%}ﬂ%ﬁirﬁ@ﬁs,C§'§§/§féﬁﬁti§na“t‘esa
Sefisloyedvilegeis. miade up of a multiple different IEMs, e.g., 2 or more

isti : isti - istinct IEMSs, etc., .
iy s e A e o o0 IR T s g digineens to

PRRAUSIRY 1R TR NtsesRvIGe tnstingihable siaatis érgthatereytheThe
pRigRadsdRMLthe @i@”@&W@%Hﬁé@@%ﬂé&éﬁ%‘etﬂfetréeeﬁﬂgpalle%%fg r:rz% given

imi f emissj f th l, etc. For example, eac
ERRURE MASFRP o MBS AEHPCORbA S, KRS gLl o TE o

dbeeconfipuliedtimeshivutee tsigaakat sy dittereniaphy siolegieal ISR at
th‘ﬂpﬁﬁ‘?e io alert the patient to take a dose. if the serum level remains high, an
alarm can be triggered to alert the patient not to take the next dose at the
originally prescribed time interval. The pharmacokinetic model can be used in
conjunction with a medication ingestion monitoring system that includes an |EM,
such as that described above. Data from this system can be incorporated into
the model, as well as population data, measured data, and data input by the
patient. Utilizing data from muitiple sources, a very poweriul and accurate tool
can be developed.

In some embodiments. the data gathered by the receiver can be used
directly by the pharmacokinetic model to determine when gz medication was
administered, what medication it was and in what amount. This information can
be used to calculate an estimate of the serum level of the medication in the
patient. Based on the calculated serum level, the pharmacokinetic model can
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15 each IEM is configured to be activated at a different target
physiological site, e.g., where an first IEM is activated in the mouth, a
second is activated in the esophagus, a third is activated in the small
wigtestimeand a fourth is activated in the large intestine. Sucheggie©fos/s53999
multiple different distinguishable IEMs find use in a variety of different
icati h bove 2Q described 4. EM i
e S 1 e o s Dk h A R

M3h 8RSV B8y istem ey ., ardtintytisr saginthie i isstive vacgrghtitey should
1BRRPBAREREIC IG5 eXamP e A RRlRG WheR each IEM t?é”ﬁ?ﬂ“% FEFRESIVEa e

signal, a plot of signal time may be generated from which information
REGARily B QS aEEREOPIRS Y B oiRaRIERE S8PhE e demimplanted
rangntion provides the clinician an important new tool in their therapeutic
armarﬁesriltarigur?: autc%r{hatic detection. and identification of pharmaceutical
agents actUally delivered S E BB 15 g Plical S e fhib Hetyery patient
isnifeRraation dediceandasyge poatdaimiticiale .1d pplicativrsIsaiue evait &enore
gyt . [tar i jJance with prescribe , :
L e B R PO R S yormation
a&%ﬁh&oﬁﬁfl%ﬁce;?@ﬁnﬁ@@iﬁ%@@&l@hmmﬁé@ lry diimicabenialsuéh) as a
praniiaring usage ekospirlled shbsianses andithe Jike, ?&ﬂ?ﬁ&ticﬂ that

cdiﬁp%?m illustrative applications is reviewed in greater detail below in

a5 Hﬁ@ﬁ%@%' BStioRashingiNge sirer medications being taken, diseases
20RO QURET/HGROQGHSIWVIRET HH2006/ Q63 A% the disclosiis olism,

which IS herein incorporated, by reference. Additional applications in
b\% CW%%%SU%@C%%%%%@ ﬁn(gq%ef?ﬁé%ﬁeiﬂ%@aﬁg’arﬂ?&ﬂﬁ@@. BRI by
théo p@(8BY, 368IMbeldisclesule af whitteis heseinySogipospaitates Mave pain or
e: I e ' stems may b ed. in a medical
o o e L RIS AR TG G BREeths o e
rmance of an implantable medical device (IMO) implanted within a

body e}m@%nbfm&a&i%ﬁ&&!&%}ﬁ&'%ﬂ&@%@%@&ﬁﬂﬁ( OfremRsEly disease
deljvering a therapa/, to the patient through the IMD. A sighal receiver o
Cﬂﬁ@#ﬂ}'é%t%ﬁ%?&, IARGISSA TR RirvapRtiant s wlanadrnbRimpRshidden. In

stotmatigosemunicatesavitbr e D iateHsRRAD IR OERIAIBKIGNR the type of

£ &9 e[inurgi'ﬁ:a%on v%/ith z?:communi ation module, a mobile telephone and/or
A Pérsonal Data Assistint (BDRFIofAfe S USRI $RitiehiysBuynaters for

digipsenh forry itemprisectivedMantbe-aignalisese ivenwithihe € opva URIRRLI A om
/ il ephone ra PDA, 5 remote computer

F”%;‘%é@,%ﬂ% et St aa e S el Brofte on ar

f infefol G he thenaahalmicstidw maiene e nsobiledelEhhobining

a@RAPIEINE I AeCcanabis aldscaivpaigioratng, r%‘ﬁq@%% ;’F{%Lé re data,

relaying information thereto via the signal receiver, w

O tEATaP B tHR B RN R Ve CRIGERS Bt6S ZYRaaRIBEal Appliasols guidance

cavhish pecabversiofithe paventier maw fiad rsadnelusls, Ml BRI case
fat monitoring, satiety monitoring, satiety

P81 oo SOIRE ARG, B ErA RS &Raking letes
adiegotirg, eRINE6HIMBY diet may employ IEMs to better monitor food ingestion
and the effect of the food ingestion on one or more physiological paramelers of
interest.

As reviewed in the above discussion, IEM systems of the invention find
use in both therapeutic and non-therapeutic applications. In therapeutic
applications, the IEM may or may nol be compounded with a pharmaceuticaily
active agent. in those embodiments where the IEM is compounded with active
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Also provided are kits that include one or more in-body devices of the
invention. Kits may include one or more in-body devices, e.g., as
described above. In those embodiments having multiple in body devices,

wgachomay e packaged in a single container, e.g., a single t%,ggm&/ 3909
vial, and the like, or one 30 or more dosage amounts may be indiwdua?f‘i/

Qg’:&l@ riain kits may have more than one container of an
in bod%%\%%ﬁil{rg\' ﬂge%t%ﬁbeoriﬁ %%?me%%oﬂﬁgﬁ?ﬁgs Ry SRoRYEHeas stymhiarma-
irdeERAlgeRARieg abrevieseed e oompnaiotain embodiments, the kits

may algo ineliHdeanaxtemalmeaito i .» ag described above,
which may prov%e foréc‘f)ﬁmmunﬁ:%tioérlﬁj1 V%\iétﬁ@%%mea Focegft%%%fv%émoum of a

SBBRIEEPIONELTAYSE6CEI I gD @iy 2¢iide cigestoffiedyintaateal facilitybiect
ietoeorhithiebtains-angposassas ﬁaﬁﬁ@é@mmﬂ?m&éﬁ@%ﬁ%ﬁ‘ mount”

Som $0§itfiﬁn. T?fe subject kits may also include instructions f w10

practice & 0B Sl IREIHERHHE Tt R SR pER KBS Bt thedkiaTiRDrovement in

dndiregtierconuiyonech trecedestona st e GAEINGIN PN DRh mplishment
rinted on a substrate,

te F , the instructions may be ,
e R S e K £ RIS ABRG 3 B rassahtiay o
Gpevieyass aqoaa;kt@@éaim@eﬁnamytmfmﬂa@qgammfomam@@m@éqiyowfecnve

n | | RAC ngor . . ,
e A e SR e e lcpatne =

dﬁ?%é%@ﬁ@ﬁf@%&@?ﬁ@%ﬁ@@ﬁ@%ﬁ@dﬁ@h diseditable computer readable
storagtheeskfbsRiOn wanREMizkelG 81t kﬂ% %thanfg&r %@%%{g%%s\mmem

the actual in?truitions are not present in the Kkit, an ining

[ u
RS Rt AR P HERb b e reiod il thérir et asmipisvidien. route
dﬂﬁ%mptgimahimtht?[%jm@m@ ig@:ﬁ@t;taﬁ;tfmﬁ%aﬁ%ﬁh@%w%ﬁ%&fﬁéﬁ/}/@?@% as
| { S can pe. viewed and/or from which the instructions can
R T e AL EiohE SHIBRRBARE o e IRg RS nto 2
Vit @fone Ty leitonadaroirersuitalitessinisteatation, Someiey alit not limited to
SRINP nt h ject Ki ay.he aged in suitable packaging to
Smai’ntgﬁll%gte%rﬁi.ﬁtg. ?ﬁ%ﬁg ém _('E)ggimaégntga gf%‘usé s%%?éBTEiﬁtsHﬂ%‘%ﬁ& granutes,
OEBﬁ%%Feﬁ@fBﬂ% v BRe Hietiatgaadriniaticontdinmenh chemimistatioakef the
consingigonasibrheadied st wheredhe \lﬁﬁfs‘?ﬂ%ﬁ‘!gﬁﬂf Blﬁrﬂ%mrrﬁrgt%ﬁtgé’:xorat,

e argalo S structure, may or may not be an airtight™container, e.g,
fither rﬁ%ié%r\?@iﬁ%tgf@ﬁ it AR HE R ali T8t Ae EoRhp BRBAtC BN #he iIRItacheal,
e@ﬁlt&iémjrﬁmmderQW%ﬁaﬁHéé&ﬁiﬂaE@@&Q% ﬁ@?r“}{%!itﬁcb?e‘?\a%&%f&fsigorﬁ may
mpdi escribed, as such may vary. It is also to be understood that
b(téarhe terrﬁ%?c%{)%]?/ uﬁs?e” herein igqg}qwgtﬁﬂp%% oP iEEcRBHG BaRtiGRIl active
Cfistiftentstonlyhinit isaotalserte cotoripe Sindting Fsinieg teRSEPRR G4 ation

cihgdesanhipvarionill be/imjigd only by the appended claims.

30Where a range of values Is provided, it is understood that each
inter\}g}ﬁ@ub}ect methods find use in the treatment of a variety of different

conditions, inciuding disease conditions. The specific disease conditions treatable
by with the subject compaositions are as varied as the types of active agents that
can be present in the subject compositions. Thus, disease conditions include, but
are not limited to: cardiovascular diseases, cellular proliferative diseases, such as
neoplastic diseases, autoimmune diseases, hormonal abnormality diseases,
infectious diseases, pain management, and the like.

By treatment is meant at least an amelioration of the symptoms associated
with the disease condition afflicting the subject, where amelioration is used in a
broad sense to refer to at least a reduction in the magnitude of g parameter, e.g.
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value, to the tenth of the unit of the lower limit unless the context clearly
dictates otherwise, between the upper and lower limit of that range and
any other stated or intervening value in that stated range, is encompassed

waithiestiieewention. The upper and lower limits of these smaliefrana8mssese
may independently be WO 2008/101107PCT/U82008/053999 included in

lle ng.are S ithin the.inventign
T o A bETRERAEO A o0 iR yfas suon
RSB RJROnERIHEs D BEUHBEE Whete hsitdathniuscakdtodifiticsithar ar least

heibiehtbosesnchdedimis.are aleodprivdadin imﬂﬁgﬁptg?@: %%-é’i':'&ﬁ%g from

defined otherwise, all technical and scientific térms used herein have t

NERRR Mg afin g aBRE A EN P UREESSOtHE] dhat Sheraikipg'skm iAnaer awffers
ftorwhieh this dvgistordielongs. AltiouaRame mempdsanthBaleHalsterize the

similar or equivalent tq those descyribed herein can also be used in the
RSN s GI ASSTUinGAHER, presahEarelGesiase noludes
it diaterisisare b@nomiatescribednimaithaublpatensradposed to

t ' i ' ificati re herein incorporated by reference as if
R S e B Sl Croease
(Haregs bEsHEBRIGIatetyifeterdhee dis¢ame infchrporatedrhersissbyg  its

d@fé{@ﬂﬁ%rﬁg,dﬂ%lﬁgﬁ@ﬂ%i%@%ﬁetﬁéewgl%%a&pé%e-]e?f‘fglﬁ%eg?‘)l/ﬁéndissase

connection with which the publications are cited. The citation of an
B AR oAty R d RIS e 10 AbaYidifiRg dineasad ehetingrisaression of
ticonisuind p& antadmispiosetat thie Preseringeaianienplamileddo.

antedﬁntecs%ltch publ%:%ion%)g/ virtue oftg;)rior invention. Further, the dates of
publicatiSh provided May BEdiffereRt fiEH (REhetR phifiRstidedankeve, are

mghirchisnalymeeabiobe 2Gindspendsiity confirmesk an eltémootepihad, @stime,

ere| di pended claims, the singular forms "a", "an", and
S%%igﬁglc?udwée%&luégl }rgeﬁ rehti l%l gs&; t%re?ggﬁ?erkt%cl{anéjr@ﬁ(ﬁc%tﬁ%dgﬁ{er%vi’é%‘?“ of
lapgsfurthEe3i6ted (hageie Tintaes maydhgeatied Ihexeliiiecanystpivnahay be

fpges As SeelidbiRatalRmentss Bt Ve as d
Engl?bagis for useﬁgl; s%?hﬁeﬁﬁsi%%e%??g%;g ggﬂ';tsgtﬁﬁ (ﬁgc%%%/% a%r?éqﬁgemem

PIRERP Conm8cti GHaRRTIHE Ytitfidrrsrd I frroRpiferits, edisvasaular disease

riaeggtivehlinsitetions pacEgiatidansceiave hesmemsaRambAYIRIBYAA etc;
”%léet{rgfncsad%alue E %eln%receded by the term "about.” The term “about" is
Gsethetdin 3 Srovifditt S EIRPO a8 MAB R I BnRABE: Bl fferent disease

cpreiibtes cas well as a number that is near to

In certain embodiments, the methods include modulating a therapeutic
regimen based data obtained from the compositidﬂs. For example, data may be
obiained which includes information about patient compliance with a prescribed
therapeutic regimen. This data, with or without additional 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 treatment regimen should be maintained
or modified in some way, e.g., by modification of a medication regimen and/or
implant activity regimen. As such, methods of invention inciude methods in which
a therapeutic regimen is modified based on signals obtained from the
composition(s).

In certain embodiments, also provided are methods of determining the
history of a composition of the invention, where the composition includes an
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300r approximately the number that the term precedes. In determining

whether a number is near to or approximately a specifically recited

number, the near or approximating unrecited number may be a number
wihieds/imithe context in which it is presented, provides the sghstanti@lz/esssoe

equivalent of the specifically recited number. WO

2208/ 204A0 G I MHHRAAGAREAO Ay a%%?ﬂ}gtﬁe%%d%\f%éé?g%%? OLSHlr 1n

in the art upon reading this disclosure, eac ein iments

CHEQURADRI RRIMRINE atdehR r8ie nisls tifiere endbmpostans! alid fespgres to an
iBiebgmpbeHeadiby sepatatasifiony sleconbined with fhefeaturssHf atfanie

of the other several embodiments without departing from the 5scope or

"YSHPERHOL Sradeht if By VCitdts MRidsE ¢ aiopa! dariisd srrioyed fo
dhieoniter tigveods feitechonin any.othier aslepwhinihisdagicalypRessiblgn of
Cﬁg[bqé#gl%tg]e foregoing invention has been described in some detail by
way of’illustration and example for purposes of clarity of understanding, it
is reatiilycepipiresiienttiosssf, oadimentgskilbirethplayein light of theasde up of a
rieARInaReldhislvention tareedaiehangeranddradiiealionS Midis, 4
be made thereto without'departing from the spirit or scope of the
B pRIRIESMaIniEMS. secdruiigiiciie Prate@ing weratysllukiratertye distinct

IpRRciies efdhecinantonad will beappreeiedibalibeas Rl ib e als,
will be able to devise various arrangements which, although not explicitly

S MBS PSR, BeHSE v iabisrinclsreasopiHewe ot arkional
itae@?,:jmltmimwftlﬂmiﬁg a}ﬁié?&iﬁicﬁ“mp@xé:grgh@mmt@,F%Pd@éémﬁiéd,s%@1 IEM in
it] an e regcited herein,are princip inten to ajd the
S e e B e R e by be
c@@ﬁmacéti_:b@mﬁgtmweigmé 2 fudtitiag! thiyaitagidareatgdiestonstgiedvhere
ERIPRY W EBAURBIANL A e el Gl RIS AMAIBRENT e, ..
conditions. Mor over, all statements herein recmng rncipies, a pects,

WiitdcemBoliith Rt dstRCTivpspdoln s e aigispecifieastamisiesaliesriest, in the
capphiaignsles da.aneompase A BEUGHER R HECHNE] RAIMAIENSIvated in

th?reof. Additionally, it is intended that such equivalents include both .
T Ga READR el U-REIRCAE L G IGpU TP e ek yse i
aanpregmentditienelopasbticatipatfondr example, where one has the above

described 4 IEM set, one can use the set in a diagnostic application to determine
function of the digestive system, e.g., motility through the digestive tract, gastric
emptying etc. For example, by noting when each IEM emits its respective signal,
a plot of signal time may be generated from which information regarding digestive
tract functioning may be obtained.

The present invention provides the clinician an important new tool 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 fo: (1) monitoring patient compliance with prescribed therapeutic
regimens; (2) tailoring therapeutic regimens based on patient compliance; (3)
monitoring patient compliance in clinical trials; (4) monitoring usage of controlied
substances; and the like. Each of these different illustrative applications is
reviewed in greater detail below in copending PCT Application Serial No.
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25 the same function, regardless of structure. The scope of the present
invention, therefore, is not intended to be limited to the exemplary
embodiments shown and described herein. Rather, the scope and spirit of

vpresesrténuention is embodied by the appended claims. It is petegddhat,@Seoo
used herein and in the appended claims, the singular 30 forms "a", "an",

B8R/ the JRsiydeplyralrefere less the context clearly. dictates
otherwise. It is further noted&?é]a%t%%rcla?rﬁsmr&g%/hbésdra td'to &%‘i{f&%r%w by
ISiiGRsFelement. As such, this statement is intended to serve as

antecagienlihasis iRitstontsH lgsive top gl i
(?nd the Iikei in cof{ﬁgction kithﬁfﬁggtﬁnﬁé%%?g%ﬁ%?g%%é 'ﬂg%jo ghose

REGRRR" Fmitatior 2lH J¥0s//GPTHE s 26udres8998  whisk vigll herein
ihecappanent tg those:of skildn dhegiupen reading Wsdisclosyiensadid in a

of H?g 'ndi\@' ual embodiments. described and illustratéd herein has

d
Rirte LOMPLHENts SHY REHFRCH IRy BuYEBdiRPESrateiteringr the
regfbinetwith eherfedanteblofrasyioditieateefsiarabrimieONRBMS body of a

i t i irt of t ti ition. A
RS RRY S S 08 AR AP R e Bfyerany
tothes criéanihiivhigodicalypossibignal radtivegbittibdaregoitign, e.g., in an

dRNSRIDRRAS DRI daser iBsﬁdBié%?%&%k(?é( way, f illys 'E%HHE:QE%% yith the

example for purposes of clarity of understanding, It is readily apparen
M oiiivaRABIG R R diferiingRt cramsneasatings ofithis Cipventioination
riaieertaineragrscphd meodiigationsraanhgi tads REERIQMItIOYR) iocated
d%ggglph%fro the ff’ irit Qltt sc§§e of the appended claims. Accordingly,
O B By LR ;B ostPESY HRM MR e Bras% Bt st sigm B eceiver
vaipieeiatechthabibrismskilbetlio tedast willhewbladrogyige ¥AHNSa PDA, a
t i though not explicitly. described or shown herein,

e P RS rLRS SHate Saca R h A diona
Candsdupal Furiesroles b exavmited amdicoidtitidhal teotgieagsascited and/or
stherginasesRunciprllyi ta. ai ' ing the :
principles%)%{ﬁ?gigggg%%@.an t&%ﬁ%@%ﬁs@ﬁtﬁﬁ@? éﬂ%ﬂé@\ém&@%ﬁmn
HEFRIErHg the aHOM I are s heyRBHIGE AR Rking Withonallitaititomagent, as
rokelvepegitically recited examples and 70 conditions. Moreover, all

state ts herein reciting principles, aspects, and embodiments of the
invennfél‘(%ra 'ggWEIﬁggﬁgﬁé@?ﬂg &%ﬁ@s@?&%@f% L TR ieripampagsuse
irpbubissiroctusat amet fimisonad etprilalentstheref, Addilionalyoilisring, satiety
' that; ival include both currently known equivalents
o T I G VBLoRE R i o marino

spsHbigndetecting, etc.

KITs

Also provided are kits that include one or more in-body devices of the
invention. Kits may include one or more in-body devices, e.g., as described
above. In those embodiments having multiple in body devices, such may be
packaged in a single container, e.g., a single tube, bottle, vial, and the like, or one
or more dosage amounts may be individually packaged such that certain kits may
have more than one container of an in body device. In certain embodimenis the
kits may also include a signal receiving element, as reviewed above. In certain
embodiments, the kits may also include an external monitor device, €.0., as
described above, which may provide for communication with a remote location,
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25 the same function, regardless of structure. The scope of the present
invention, therefore, is not intended to be limited to the exemplary B
embodiments shown and described herein. Rather, the scope and spirit of

vpresestinvention is embodied by the appended c!aim_s. CL%M&%»@/{;%%;}
device comprising: a solid support comprising a circuitry element; 5a first

I a.suyr the solid support and coupled to the
B A R R e MBTeh AR B B aipocsces dara
eRRineHeRmibls veasernfdheacponpasitnmler-layer; and Iadsecor?d

I ; t id. t and.coypled to the .
ity S e e A LR R Biusg tre

THRIfPS: W@T@&%Héi%dt%n@ﬁﬁ@é%ﬂﬁ%@c@ﬁdt%tiﬁ elérotgmzitenial may be
hadrisedifferent framdbie firsbalivg elgstiode 'BﬁtgﬂﬁétrgteTh?&e\éggmgﬁeg the

. ing to Claim |, wherein the device is dimensioned to be ingesti
Rt MR e ERRN 2L PTSIAIREPRN Sl P stier gigehs such,
tberimisesiensomdyctivroateriah. the Kite de\icesaregedingda, @aine 3abeiing of

‘{H@%‘?‘j&m& E’J%%%(H%?ecrélr%%gg@ %‘g%%la H‘,e., associated with the packaging

or sub-packaging) etc. In other embodiments, the instructions are present as an
electronic storage data file present on a suitable computer readable storage
medium, e.g. CD-ROM, disketie, etc. in yet other embodiments, the actual
instructions are not present in the kit, but means for abtaining the instructions
from a remote source, e.g. via the internet, are provided. An example of this
embodiment is a kit that includes a web address where the instructions can be
viewed and/or from which the instructions can be downloaded. As with the
instructions, this means for obtaining the instructions is recorded on a suitable
substrate.

Some or all components of the subject kits may be packaged in suitable
packaging to maintain sterility. in many embodiments of the subject kits, the
components of the kit are packaged in a kit containment element to make a
single, easily handled unit, where the kit containment element, e.g., box or
analogous structure, may or may not be an airtight container, e.g., 1o further
preserve the sterility of some or all of the components of the kit.

It is to be understood that this invention is not limited to particular
embodiments described, as such may vary. It is aiso to be understood that the
terminology used herein is for the purpose of dgescribing particular embodiments
anly, and is not intended to be limiting, since the scope of the present invention
will be limited only by the appended claims.

Where a range of values is provided, it is understood that sach intervening
value, to the tenth of the unit of the lower limit unless the context clearly dictates
otherwise, between the upper and lower limit of that range and any other stated
or intervening value in that stated range, is encompassed within the invention.
The upper and lower limits of these smaller ranges may independently be
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20element selected from the group consisting of: Au, Cu, Pt, 1r, Pd,_ R_h
and Ru and alloys thereof. 25element selected from the group.con5|stlng
of: Ti and W and alloys thereof. S.The device according to Claim 3,

wehareinotherporous under-layer comprises an 6. The device@ﬁc;g&gj)rdg“;%”g
Claim 3, wherein the porous under-layer has a thickness ranging from 0.1

T 0 i to Claim I. wherein the first electrode
;E%%%(gtg% otrﬁlethsw Eg;ﬁ%@ %a%:ﬂe o%tﬁeaisscﬁlt? LEPPERSE Y LdE g invention,
Bleardde. apy EReciBoally sechidinlimiClainha, sb&’leobrartge firdttand the staied

g@%@!ﬁ;@éogﬁé BF9,PIS S8 O ARROSILE %%ff@&? he salid supgort, e

The device accordﬁé to Claim I, wher in the eV|c compri se

'ﬁﬁ&ﬁﬁgé@ﬁfﬁéf? ElGe B@@éﬁr?@ﬁéﬁhﬁ%@iﬁon 10.The device according

to c|az,mn@swwm@w@meﬂam@cgut*@hﬁ%%ﬁ%@%mf% EIMROSHAN S iy
{ﬁt 40 |I.The device accordlﬁpto Claim 9, wherein the

a,] e a3 gamyeggé%l%%%cm y understood by one of ordinary skiil in the

art to which this invention belongs. Although any methods and materials similar
or equivaient to those described herein can also be used in the practice or testing
of the present invention, representative illustrative methods and materiais are
now described.

Al publications and patents cited in this specification are herein
incorporated by reference as if each individual publication or patent were
specifically and individually indicated to be incorporated by reference and are
incorporated herein by reference to disclose and describe the methods and/or
materials in connection with which the publications are cited. The citation of any
publication is for its disclosure prior to the filing date and should not be construed
as an admission that the present invention is not entitled to antedate such
publication by virtue of prior invention. Further, the dates of publication provided
may be different from the actual publication dates which may need to be
independently confirmed.

It is noted that, as used herein and in the appended claims, the singular
forms “a”, “an”, and “the” include plural referents unless the context clearly
dictates otherwise. It is further noted that the claims may be drafted to exclude
any optional element. As such, this statement is intended to serve as antecedent
basis for use of such exclusive terminology as “solely,” “only” and the iike in
connection with the recitation of claim elements, or use of a “negative” limitation.

Certain ranges have been presented herein with numerical values being
preceded by the term "about.” The term "about” is used herein to provide literal
support for the exact number that it precedes, as well as a number that is nearto
or approximately the number that the term precedes. In determining whether a
number is near to or approximately a specifically recited number, the near or
approximating unrecited number may be a number which, in the context in which
it is presented, provides the substantial equivalent of the specifically recited
number.
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composition is a capsule. 12.The device according to Clai_m 9, where_in the
pharmaceutically acceptable carrier 45composition comprises an ac_tlve
agent. 13.The device according to Claim 1, wherein the second active

velestwooe rmaterial and the first active electrode material are seiegteghithso99
generate a voltage between the first and second electrodes when

i [ . tem rising: (a)a devyice , . .
comor S e B O Y R R g thi, gsgiosure,
*A6btRidBpiiedivitiush ersberioweotiatis sulicesupporilasidated ileckto tae discrete

&j’?ﬁagﬁéﬁ@@ﬁ&%aﬂ%@W@hfiﬁ%?'ﬁg%’&'&sﬁ%p&ﬁaﬁé&géﬁﬁ %Pt%%wbm%d with
electrode 10material g_:esent on a porous under-layer; an a secon

BRe&riHEpRsERY i 8LRHhEE BT PR SeIPedispertand touptiapesting from the
witgity elgmenthaheminihpsesnnd aleprodeis plecrisaliiselated from . i

he first electrode and comprises a second active electrode material that is
kv vk

Qrent HomTHE firsl §aHR "3 REY GHIE hikHs AN ir ' Sp8 iepricenssible.
confighlibdughretteivioegomguictivelidransmitiedrsigaatridd TheSy-email by

v@&?q{pifﬂgéﬁ’aﬁ@imag!é \gp\gﬁ%?es c%g 5)%‘%83%%50?”@%&}%9’% egr?éj\éeré'tanding’ it is
readily apparent to those of ordinary skill in the art in light of the teachings of this
invention that certain changes and moadifications may be made thereto without
departing from the spirit or scope of the appended claims.

Accordingly, the preceding merely illustrates the principles of the invention.
It will be appreciated that those skilled in the art will be able to devise various
arrangements which, although not explicitly described or shown herein, embody
the principles of the invention and are included within its spirit and scope.
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 exampies and
conditions. Moreover, all statements herein reciting principles, aspects, and
embodiments of the invention as well as specific examples thereof, are intended
to encompass both structural and functional equivalents thereof. Additionaliy, it is
intended that such equivalents include both currently known equivalents and
equivalents developed in the future, i.e., any elemenis developed that perform
the same function, regardiess of structure. The scope of the present invention,
therefore, is not intended to be limited to the exemplary embodiments shown and
described herein. Rather, the scope and spirit of present invention is embodied
by the appended claims.

It is noted that, as used herein and in the appended claims, the singular
forms "a”, “an”, and “the” include piural referents unless the context clearly
dictates otherwise. It is further noted that the claims may be drafted to exciude
any oplional element. As such, this statement is intended to serve as antecedent
basis for use of such exclusive terminology as “solely,” “only” and the fike in

connection with the recitation of claim elements, or use of a “negative” limitation.
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16. The system according Claim 14, wherein said receiver is an ex vivo
receiver. 20 17. The system according to Claim 14, wherein the second
active electrode material and the first active electrode material are

veelEtRt taygenerate a voltage between the first and second@legtegaiRsszvoe
when contacting an electrolyte 2518.A method comprising at least one of:

L ADE e P e A SR B 8 S Bhure,

from an ingestible event marker; an Ingesting 4R ing

sRarkel misdindns isgesHiecsie seaniikes cow plisssatddhsolith Suspdidorete
SIRPIRIRG B R BLOMER ma %r%%ﬂgtg%%%%%wwo? égﬁ%ﬁ?egfwgm

the solid support and coupled to the circuitry’element, wherein the

BTN SANKEY Afr SihRtive e rsRosiaas prdeent depariomirem the

slwﬂ@rdamrma@%@W@@ﬁt@%%@ﬁeﬂhg’@@cﬁé&ﬁﬁ@t@éé‘”@a%oﬂig SHRR Ut in
5 the é:ﬁ!'cwt elemgﬁt wherein the second electrode is

tg?e {ééaf?y (ﬁﬁ%&eﬁg (e TR E RGO ISR RIS 5H99iC eRasR Higtive
electrwdmwugtemmthata@od@emﬁtm the ficslerctie eleetiode e @iail by

BPﬂfL'f@,ﬂ% %%Hcg%aé:%%grg} carrleé Ccs((‘;)ergpoﬁatlpn 401&9 -ﬁgaet g&aﬁj c?mg, s

accordlng to aim cfive die
readily apparent to those of ordmary 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
arrangements which, aithough 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
concepls 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 staiements herein reciting principles, aspects, and
embodiments of the invention as well as specific examples thereof, are intended
to encompass both structural and functional equivalents thereof. Additionally, it is
intended that such equivalents include both currently known eguivalents and
equivalents developed in the future, i.e., any elements developed that perform
the same function, regardiess of structure. The scope of the present invention,
therefore, is not intended to be limited to the exemplary embodiments shown and
described herein. Rather, the scope and spirit of present invention is embodied
by the appended claims.
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and the first active electrode material are selected to generate a voltage
between the first and second electrodes when contacting an electrolyte.
20.A method comprising: 45producing a first electrode on a surface of a
solid support by: providing a porous under-layer on a surface of the solid
support; and providing a first active electrode material on the porous
under-layer; and producing a second electrode on a surface of the
SO|Id support, wherein the second electrode comprises a second active
igfdérdde material that is different from the first active electrode material. 5
21. The method according to Claim 20, wherein the porous under-layer is
L. provi%l@ﬂ"b%? efdeiidddposition. 22. The method according to Claim 20.
whefeifl the BBPH TR E By s R BrovIEEE ™y 10cathodic arc deposition.
The MetHoH SESFIRIGBICHIM 207 HRseréiflthaopsrsuergrdandagmimisd to the

g;;%g%%yr{%! ’%Ib%%l b ggrtféfﬂef‘dﬁ%ﬂﬁ ‘]@S"QH”F%%@H’E@@&‘&@R?%Q%malerla
P & 6’ﬁ t lectrode material and the first active
c?ro ?rqa%e ?{P F‘ep %ﬁ%&é’&ac e ec? & o oride vat endrewricasdthe

Clr%lt,le § ro‘geerenh dhee %C[gl& 5K %dﬁcﬂ retric,ally isolated from the first
elecirode

an com F1SEs a secon actwe ectrode matérial that is different from the first
active electrode material,

2. The device according to Claim 1, wherein the device is dimensioned to be
ingestible.
3. The device according to Claim 2, wherein the porous under- layer comprises a

conductive material.

4, The device according to Claim 3, wherein the porous under- layer comprises an
element selected from the group consisting of: Au, Cu, Pt, Ir, Pd, Rh and Ru and alloys

thereof.

5. The device according to Claim 3, wherein the porous under-layer comprises an
element selected from the group consisting of> Ti and W and alloys thereof.

6. The device according to Claim 3, wherein the porous under-layer has a thickness
ranging from 0.1 to 100 um.

7. The device according to Claim 1, wherein the first electrode is present en the
same surface of the solid support as the second electrode.

8. The device according to Claim 1, wherein the first and second electrodes are
present on opposite surfaces of the solid support.

9. The device according to Claim 1, wherein the device comprises a
pharmaceutically acceptable carrier composition.

10. The device according to Claim 9, wherein the pharmaceutically acceptable carrier
composition is a tablet.

11, The device according to Claim 9, wherein the pharmaceutically acceptable carrier
composition is a capsule.

12. The device accordmg to Claim 9, wherein the pharmaceutically acceptable carrier
composition comprises an active agent.
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13.

The device according to Claim 1, wherein the second active electrode material

and the first active electrode material are selected to generate a voltage between the first
and second electrodes when contacting an electrolyte.

14.

15.

16.

7.

A system comprising:
(a) a device comprising:

a solid support comprising a circuitry element;

a first electrode present on a surface of the solid support and coupled to
the circuitry element, wherein the first electrode comprises a first active electrode
material present on a porous under-layer; and

a second electrode present on a surface of the solid support and coupled to
the circuitry element, wherein the second electrode is electrically isolated from
the first electrode and comprises a second active electrode material that is
different from the first active electrode material; and
(b) a receiver configured to receive a conductively transmitted signal,

The system according to Claim 14, wherein said receiver is an in vivo receiver.
The system according Claim 14, wherein said receiver is an ex vivo receiver.

The system according to Claim 14, wherein the second active electrode material

and the first active electrode material are selected to generate a voltage between the first
and second electrodes when contacting an electrolyte.

18.

I9.

A method comprising at least one of:

(a) emitting a signal from an ingestible event marker;
(b} receiving a signal from an ingestible event marker; and
{c) ingesting an ingestible event marker;

wherein the ingestible event marker comprises:

a solid support comprising a circuitry element;

a first electrode present on a surface of the solid support and coupled to
the circuitry element, wherein the first electrode comprises a first active electrode
material present on a porous under-layer;

a second electrode present on a surface of the solid support and coupled to
the eircuitry element, wherein the second electrode is electrically isolated from
the first electrode and comprises a second active electrode material that is
different from the first active electrode material; and

pharmaceutically acceptable carrier composition.

The method according to Claim 18, wherein the second active efectrode material

and the first active electrode material are selected to generate a voltage between the first
and second electrodes when contacting an electrolyte.

20.

A method comprising:
producing a first electrode on a surface of a solid support by:
providing a porous under-layer on a surface of the solid support; and
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providing a first active electrode material on the porous under-layer; and
producing a second electrode on a surface of the solid support, wherein the second
electrode comprises a second active electrode material that is different from the first
active electrode material.

21, The method according to Claim 20, wherein the porous under-layer is provided by
electrodeposition.

22. The method according to Claim 20, wherein the porous under-layer is provided by
cathodic arc deposition.

23. The method according to Claim 20, wherein the porous under-layer is provided by
electrophoretic deposition.

24. The method according to Claim 20, wherein the second active electrode material

and the first active electrode material are selected to generate a voltage between the first
and second electrodes when contacting an electrolyte.
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