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I N- BODY PONER SOURCE HAVI NG HI GH SURFACE AREA

ELECTRODE CROSS- REFERENCE TO RELATED APPLI CATI ONS
wegnend7to 35 U . S.C. 119 (e), this applicatPOnUS2008/053999

clainms priority to the filing date of United States

Provi si onal Patent %)821) ?:SI on Serjal No. 60/889, 870

filed on February“\i 0T OWERIDSUBRSr e of whi ch

application is herein incorporated by reference.

| NTRODUCT HAWV ASGred G- (S i RENOE AR EANINEET RO

di agnostic and therapeutic activities are carried out
With increasingly small inplantable nedical or

i ngesti bl e nedi cal devices. Inplantable and ingestible

g:‘sdij::?:‘ e?eﬁih@ﬁs% %éﬁ&%}ﬁtﬂﬂ@ﬂﬁ@ /Qlﬁlblfl@rAﬁ“IﬁSa“t gt y
di agharstiant fouBs U. 81, § e1g mﬂner@fptlubatuaiemams priodtyudethe filing
one .or N ensors; rapeutic funct
d%é?feuﬁ'f*ﬁ&{ gé@tpgé:’sr Oé'ﬁé&ﬂ Fiaﬁ%?taﬁﬁﬁkqaé'oﬁc%‘?rdﬁfl '&% L89/8§8,870 filed
orﬁjﬁleb}’l%[rz 19f 2®|O?C¥Hé ARkIdaukS Bf witdH HS%’%@BP% herein |Pcorporated

pharmaceutical Iy active agent; et I ant ab
byaredeiemgest i bl e nedi cal and rel ated technol ogi es, there

R PR AL N el b AN
deei aheliaeeh TorBETRaRantts MF FGEodE At erapeute

adiRitidisadre davned logﬂ&htht|Mcre@@mglw9|<ﬁaﬂﬁmpmm@dﬂ@nﬁe@lbél ofl iBigestible
present in nan¥ | ant abl e and ingestible devices is
mgdisahdevieesrlewlantale anshingesiikle m@%g@lcqlquﬁess cadt be configured to

pes-l;@heei a vark {)tdfn@ﬁgrérﬂtfﬁﬁgﬁéné qnélnaln%a%f&ﬂngggﬁﬁitpggtg: diagnostic

ran ower sources t
fuhatvmsadeguaWbeEmdhe edie\ﬂttése irfialuncbd m‘reaaloirtmomnslensbm therapeutic
t hey can be errg %ed with in-body devices, such

fupeipns @y wherg the glevices) enapls it apeujig/Rpien FﬁHﬁ@raS delivery of
elé&ﬁ‘lbépﬁul %‘%ﬁelﬁgﬁ%iﬁag ﬁﬁé’deégi%‘éllyﬁétlveséﬁéhtaétc

I npl ant abl'e and i ngest vices, are provided.
As pedtith |afplar1’EabI|erambuiygeptnhlermedmabasd mélatd@btechmelogi&m there is
i nclud

a splid, s a first high surface
alyfis i dedrs S BB PviseS apaliy. SpiPiRia Bing ased ease
off Gsé’oé‘@r W@éé%s@r§zé‘0ﬁle\HGuﬁdcérﬁp@ﬁérﬁtsa&eﬂ%cﬂébibés must be
si gnal upon contact with a target physiol ogical site.

desigiredbwith iageduaed oneraliqelysisal gigri agd yatimaénitaiy funetionality.

Tr PSR SERnebAgq, FEE R brabR Ment TP ingestivi
ddaseans a poveusoarichadg., batteries, capacitors, etc. There is continued
interest in the development of smaller and smaller power sources that
nonetheless have adequate and reliable functionality such that they can be
employed with in-body devices, such as implantable and ingestible devices.

SUMMARY
Power sources that enable in-body devices, such as implantable and
ingestible devices, are provided. Aspects of the in-body power sources of the
invention include a solid support, a first high surface area electrode and a second
electrode. Embodiments of the in-power sources are configured to emit a
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under -1l ayer according to one enbodi nent of the
invention. FIG 2 provides detail of certain

w0 pqeBamEnT ati ons of an electronic circuit of vPRPCT/ONR08/053999
enbodi nents of the invention. DETAILED DESCRI PTI ON

Po sources that enabl.e in-body, devices uch as .
dctanEki Sone ne FrnBel iRt BoRtBarSdbgRd) sle'oRisd brovided are
mOERRE rﬁékiﬁ?%nbﬂjs‘i’&jjbhmér SRHEES Bf fle ihPéntgnent i on

include a solid support, a first high surface area

el ectrode and a second el ectrode. Enbodi ments of the

i n-power sources are configured to emt a detectable

signal upon BRiIEEDESCRIBTIGNGRE Tt I WRESal site.

Al so_proyvi ded are met hods of ki ng and usjng the
powel!G olir WS ONENEMBOGERENLAT 4 PAEM HaVinge 3cPPIUSycathode
5 etdy j s ' i ts of the
uﬁﬁgé@é{pom?&ggﬁ?gég andoq#ﬁ]te@ggg/th%ﬁ?%@sﬁ?hat i ncl ude
t he El&e2 providesvieiad df fcertatn inigemeneationg af ati sleassnicrcircuit of
of syst eéﬁ haYi nﬁ devi ces that include the in-body
vaiiansrenal S QhiNeHBYRBEY - of usi ng such devices and
systens. Also reviewed in greater detail below are
kits that include the devices having the in-body power
sources of the invemipRy ebNDBSBK IFEMRR SOURCES AND
DEVI CES | NCLUDI NG THRE SAVE As summarT zed above, the
invglhdb\iverg slguaéésdﬂsatpemlesmuhé@%s dg«mfe'sglsuebl ﬁgrimpﬁmtable and
. With in-bo evi ces.. An in-bo evice i s a device
INgRSHOIe JeVieS: Glie RIOVIede APPERLS %Em}’e inyPody |RAWETgSHBags of the
- 4 Ba [ WG
TR %Rk 4 BoRE oL St ! lifacodtbatiéotiRle and a second
eletirodgpe Emaodimentef theplimpoater esaliragnoate codbgireds fo emit a
. 0.,.sensors, etc: and.ingestiple devices,. e.g. :
IetaEiabIe BORSfaeit chaiakb nih(E Bbet BBy EiBakAb si; Ao provided are
metRRIsedf rigkiAg lanB]lsiVY theddGwer SbLREEY oPBRRVEMIETCES
according to enbodi nents of the invention include a
solid support; a first high surface el ectrode present

ol car A8 Sy el Mypfie P RED enul e iiBragrte g e in-

bdwt peweodolrbes dadiie ol devivl ¢haitineluds the ddmeoarerreviewed first,
source is to be enployed. In certain enbodi nents

t he
follewed Ryuspeiscupsiognell pystems. haviner deviees $hai ishadeo fegy in-body
i i . o) . 0 .
o ol At [hBe B0 OB A G BB Mo reviwec
inigreatedidegaif belowadneukitsOthat imulude tHzodkvidesrhaviaglthe gt-body power
rangi ng from apout 0.01 mmto about 100 nm e.g., from
SQ4EeeR Obthe IRKeRabout 20 mm i ncl udi ng from about 0.5
mmto about 2 nm and a height ranging from about 0.01
mmto about 10 mm e.g., fromabout 0.05 mmto about 2
INnBPDY POWER SOURCES AND DEVICES INCLUDING THE SAME

As summarized above, the invention provides power sources configured
for use with in-body devices. An in-body device is a device that is configured to
be used inside of a living body. Examples of in-body devices include, but are not
limited to: implantable devices, e.g., implantable therapeutic devices, implantable
diagnostic devices, e.g., sensors, etc; and ingestible devices, e.g., ingestible
event markers (e.g., as described in greater detail below), etc.

In body power sources according to embodiments of the invention include

a solid support; a first high surface electrode present on a surface of said solid
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including fromabout 0.1 nmto about 0.5 mm The solid
support elenent nmay take a variety of different

W@ Bilgupat i ons, such as but not limted to: aPChUP2008/053999
configuration, a cyI i nder configuration, a spheri cal
confl%ratlon guration

spaprt Ao '<Bhand slrdiodn Tl il S@hin iy vl fegfending on the

natDfecBfRfk asmbh G@tH WhicH”'ﬂfehi‘hdb&f HB\W/HF 36litesis Bte employed. In
VWil e the material from which the solid support is

Certetin ieprhastimenis, Jiae potid sspaert adisynalle g dihigrait is gmensioned to

P & ifrglandint 6 oY ST ab e dBoRf SHpRBIT o4 pHORFabout 0.1

mﬁrﬂ'td) BRI inrhg iMBRAEny Firéth  Sb&RND. GO atb Oabd Rt 2rhA; a length
silicon. To provide for production of the porou

raugw@rﬂr@veabOUé 001 myB taddoui e f’ﬂ@l 6vi- e albek Qaﬁ mlmeto about
2 GRS ot BbBGro g LR, 2 R0 SHELA Keig: rapging rom

atbour 0.ed ithen gol@bouln’ob trhe, l6.ge.fram a:lmutao‘.) 05enpodonamds, 2 mm,
the so]id sag port is a s mconductotl_g ort that
t

InClyeingE8MoAROWr 0o &9 20QHE Ue? 8B 'é’r%”?ﬁprt element may
tak&'4 a\}d?lﬁmd&il%@rﬁ ERiRYRRIS dihdBsi B&te%tatllfrqtgd to: a chip

circult resent, I'ntegrated circuits inc
canfigheationf di snylllnder fcmdtguoartadn bla)csmherlcab comftgwaw] a disc

W.t hi ven soI i d s ast so
cqiglitiof, it "B, sanBithb i artiourdiiog: miaiBe Mstedted;pased on
m@r@@&sappﬁlcﬁtlon PRVRHoSOUMBAUT RS BEOWhilé #S MdtER4l. from which
may be present in a single integrated circuit.

thsySOiddrsglp@ortns daprinadend Mmaycvary dossitesatly depending en thﬁupartlcular

oS85, BN B ks AR P cona

erfbb@itiarRetthe ddie sudRer & eshdd LpULR ai Serpicopdattol hh@terlal e.g.,
|nte rated circuit ém‘!so known as IC, microcircuit

siigasy. okhippovide 1PE pFoqustiN @loiisupaFoushiipdeiayeki )0-t Riitdescribed
béléwI BQLtIUn%tb'I{ fh%egolﬁo&‘}ﬁ cﬂ'f”sﬁrfﬁbé %’%\/\% rfdMlHé:Q Wductlve material,

sem conduc I Ces, assli

e. gqrm@taeﬂnt En)etalMbyM&Mbumumm@bldmmmmélwd ace
thin.substrate of sem conductor nmater. al

The
' nt gﬁf%ﬁr@n EMRAANENtSs ”&%FP SUBRYS M ﬁfeﬁ?ﬂ"%'C%‘Fd‘M%r support that
m%i@éﬁ%he' JMABEd QinLﬁPéllgﬁferﬁé/ Bihéel iR icegiaf @%b%bfrﬁé‘rﬁt%sthe support

are mniaturi ze ctronlc circuits constructed
iscdn iintdgrated aircedmuerd peesent dintégrased acwitd inchede a number of

BT AL PaGOTRRRONE s oML AR R B0 Lot e
sdrite Wh] €13 R apWWresg?rt@eeﬁn Ricludirg Ianvcﬁntn@fuﬁdnaﬁa|U§|@cks eqg.,
is an ingestible event marker. For ease of describ

PQWRY $QUIBORrOSEsRIr, FenBrdterweld., maw hsepragenhér a smgle Integrated

oCEY 8 14 R BER P GRS By D toces

aleyfethie diféleat desieadiigictionsl block<fr elde aboice. Irt thesk renmeJments
power sources of the invention find use in devices

th@t Hieonateth Gifeylsis B danedlitbichifiteaiated stieguit (also known as IC,
microcircuit, microchip, silicon chip, computer chip or chip) that is a miniaturized

electronic circuit (which may include semiconductor devices, as well as passive
components) that has been manufactured in the surface of a thin substrate of
semiconductor material. The integrated circuits of certain embodiments of the
present invention may be hybrid integrated circuits, which are miniaturized
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therefore in-body power sources of the invention are

not limted to those configured for use in ingestible
wer@atiorrar kers (IEM. The identifier of the | BMT/US2008/053999

conposi tions |s one that generates (i.e., emts) a

det ect abl e..si gnal act of the i tifier wit
el G TR SRyt of Tl Sefmiardley) eogteq ad wel as
é&sﬁ%eéﬁmﬁ@ﬁ@%' bR 1Ry sMBétVatQ%?%ﬂ@U@ﬁoafb t he

particul ar enbodi nent and i ntended application of the

conps i mentionsas Ia@ngeaQnEhweaoé I@@Ddyad@dCQllneWhICh the power

squié%e %(g“rﬂ?e Mggrqtlé:rf gt CtséMAé &rigaésgﬁg Bgéﬁ& ﬁﬁrg@p ﬂ%ﬁ; ease of

ddxerinBdi denin- If)d)@y pbh/@? selirdes Wwilsh@wabe Wt’ﬂ\ﬁﬁérl desmbbaqhsterms of
a target body QS’X(IOl ogical) site.
ema@wmemt%rwfn@'@ H@ dmyp nﬁ@W@htsowceaé%.R;eét tqf]aan iidentifier of an

mé@%’tﬂ% %v8f1t rﬂ%ﬂyérdHBg/eeePeatsqﬁBi%Q vﬁ%{ %&?ﬁeglthé - B?H‘fg pgvg_er sources

vat'i cont act targe

ofl thec mvtaatmn efrlmbdwentd;evud:dfse otttrnthiahi E'rgeetlblbse‘i?erﬁl maekers, and
once the COfT'pOSItI on CONEes |

thﬁFﬁf@Teol'%@C’@'éil PPYWPHEIOUFeS, of ﬂbeo |ﬁ»?${tg?o§c1t &\%Cﬂot limited to those
d?ﬁ R fb@ U8B i W@e%’ﬁ’@%dé\,@?ﬂtmv%&ﬁ%g et physi ol ogi cal

e or locatior may vary, ere esent ative target
physTImEb aipntifier of thes|EM com;ms&mnsnscdntedhat ganemt% fic., emits) a

o BRbEE s bRl Fighe RAnkER it e B T b By iSdiea sight
Thé‘tdé?ﬁm@% of tﬁé@gﬁ'eé@rﬁte@mﬁ@sm@ﬂié?ma‘yr\/aﬁ?rde@bﬁdmg on the particular
enbodi ments, the identifier is configured

erabediveans canch dntepded appligation of uhe oqmmmtlcurars@elongu ag they are

GFREIS L5oiec) S UPRb Gtk GIE R MhyRlg dEal oS, e..

st@ﬁi@bhcﬁtsl quth, the |cfdrﬂ||ﬁéf nixt Bé ra@ﬂldfehﬂf@rt iheit iepsidt & fsig@tal when it
may be a generic signal, p? ignal that nerely
qulﬂ@fﬁﬁu fi EE0ethodyhe- ec,ormofgl Q%fﬁﬁ'héé,teeom%df’@@l“ft%emay be any

cdrAb RNt Gevibk tﬁal{" Gécﬂﬁatﬁl A Porovi a @et@b%?% sY&Ha‘?I?ollowmg

I'N"SOMe Wway uni quely tha a particu
adtivgtiei,i blge, epemtcomeadt ewith ltm;ntarwtcmtp o qdrﬂanralen’ubodnhents the
dlfferent markers in a b%tch has contacted a tar

et ,
idBRifisToeBYiSc @ Signal. onee slfieh Compos|tgancrmes: MRy Cg@ta&ﬁew'th a
ply%gfloglgﬁle @ﬁpé%y tﬁ@ s"t‘oﬁ%ﬁ&ﬁhDQEeH&hp %?@%%?nbodiment, the

l'ets, emts a Signa
tacgainphisgioldigiail ngjte smedi)datlom ey saagyjalwl“@met t@xﬂemntam target

identifier. of an n|t sa
oihingicalSuds of tHePedd ihalitee nL8 AT HBRee fpwh"Brptian in the
ga?’stlféjlrﬁééﬂlnél haéctuauw@sythled%um | @ophagtis PafonhdcH, aerman intestine,
identifier. Accordingly, in certain enbodi ments

Iarg@emtesﬁlra elei 13 ceriam quededigieals, tthat ld@nﬁmrn@pgnfwred to be
£ f .
8 Pp8p okt Al L OB TAE P 0Bl ot o partcuter

canpdsition umh@u;arget@’tgl that distingui shes that
identifier from other |dent|f| ers. In certain

enpo@@m%f_mlgg th&‘q @@ﬁgffq et F@ﬁ‘i'@tﬂafaaaplg-‘r?é'pnt @ signal obtained
frofh RS aehtiffer mAy HBd BARRARPEBnal, e.g., a signal that merely identifies

that the composition has contacted the target site, or a unique signal, e.g., a
signal which in some way uniquely identifies that a particular ingestible event
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 batch of tablets, emits a signal which cannot
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froma signal emtted by any other identifier ever
produced, where such a signal nmay be viewed as a

waricsgedat | y uni que signal (e.g., anal ogous toPEI/HB20881053999
fingerprint which is distinct fromany other

erpr . nt .of an oth dj vi dual ., a :
o¢, i eRishfa i FlsBhalprufeel B, e tgeAlNen pvameiner unit dosage
mbﬁ%ﬁé'r)of thé bafth. arhedbimptembdtimehe)ahe Nd3NtEEE BRits a signal that
directly convey information about a given event, or
umﬂ@&iy decniifiesdit ivayticuarciclgs!ifiemniigeo pglue inisedainoembodiments

thp ééﬁtef\g?er Oe'gﬁlisgrg@ 4}[?(% ﬁ%rpgﬁtaatéhcf §tﬁeq\ge%n e&,@@% %{ﬂ%%toafbagr?ﬁfier from

othenpgsdst borentifiée. ilberiialn emdtimearetaé edéntifidl iehivs af unique
di f ferent tén?es of signals, including but not [imted

sigial Mals| gptnguishrgynd@f ¢ Io@ngﬁgw sfromoritie i igentifierge In  certain
' g S t. nt er

erbBiHortt M, Rierfigh Shifs, 3 S8R R o6 rihug 06 Eitirgfiphave.

from g eigehiah gnmiftad appalnyoaatheomemaflelaévesroproBGEédeSEB@@ duch a signal
6370 filed on Apri| 28, 2006; the dj ?cl osures of

MaYr P deWSR S G ugvgraally HRIGUR; §'956‘o ¢-8at RBRCBRYHJO @ human

| |
fRREEING Echts RRIBROM, By GG Mddohi! 61 £A7 BnelTfdiviaual and
theeafom nurEgbelgi mntsﬁleshant ruadnsmiuam om Ai n:ml\rmyalr dengd). In one

enpTn Ry g sl dhay Fitie Airsiy eihevame BRI aBodha aiven

e@ﬁtféromo@Whn Qdé'ntﬁ?lﬁg do@leabﬂ%h fh b'é%s@ﬁ tb%ﬂ@'\/e information
such as froma out 1 sec to about 4 hours, including

abaysibe Bvenh fos eodatebase, 1ice-nandatabasediplingi idgnigiiingheodes with
[ . odinent, the identifier may transmt a signal
oETHE

ransmt a signal two or nore times, such that

t he Fhe) RRINtINTBY M2 Zg\ér@V@l@ @sardety o diftbrsht tsypgﬁ@lf sug’ﬁbﬁ; including
identifiers of t resent conpositions nma

blﬂe@ﬁ iRy &h Bﬁe’i'%'?l mﬂgﬁﬁt'@mlwnd&ﬁav¢ r(ﬂ%@fd@@d signals,
actff3 |b%‘?§£ﬁ§l’§ é’[f: th‘?nt‘é ‘?ﬁ" tehafﬁ éfﬁb'oa efts ér?emeasr %cmc  signals

acti tur pon con act W

deﬂcﬂbedllw@endingl I%@ﬁtapcplhcatmrgseneﬂtrmMT/U&OS)BﬂfﬁS?OH&ed on April
ntifier be an identifier that e
2861 IeosibabedTes PhVgEPUB iR of Sign w@,.tgnsoagelgqa)ﬂon being

s é:ﬁfﬁ:all NinBgdraea g?éﬁeb?arte'féfr%hlée tT'T*% epRhiddi6h trﬂ%é of the

G
dentifier th s a signal when interrogated
identifear imay hearybadheradni cextaial. erhdeditiehite the drepsmeiasion ofme may

raesﬁﬁé*df&%%%ﬁ B 4550 1045 W e Bl SR b a8 0.1 useo

%J‘ﬁo P@B?"Iorﬁggem é@l%fll 94 ﬁ:&ﬁp to, Hs‘uentfovﬁb&ﬁjt R¥hours or

Ion Co to pro UCG an |

Iosggnaduchasgfromabdﬂstrsebetd aidooN el hdines, mrmud/laglahmut 1 minute to
conponent IS a_conponent that activates the SI

abpifiet @t MBWIRS-c PERENENG: RB e Mivan &mkePimesti HLB édent'f'ef may
tré SRR sighdl-oncBYrFaArEMiCR sRinal RS 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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interrogation, follow ng contact of the conposition
wWith a target physiological site of interest, such as

wo b@sgeamnach. As reviewed in co-pendi ng PCT apptT/T82008/053999
serial no. PCT/US2006/01 6370, activation of the
dentifier rraéebe achi ev er ,of different

aligryativele e o Htféeﬁpfféﬁ%ﬁees 3 drciad ey ftata PRI o2 Signal when

intdriidafst bfter RMakBabrcasRagd. qaenth%trtc%ﬁ)’pcﬁ%ﬂé?ﬁ eﬁh'bodlments of
etc.” The different activation approaches disclosed in

thehingegticrpdyadengap@pl activation eempoecnteziid (b)adagigea generation

BpR bl it FBrafie B3t PERerEER F 2t oy e acivation
canporiaitio pradiad ave riehitifin@sigh¥Rlel @Nagldeseritbed Sisers on
battery conpletion formats enploy 1 n body battery

sour b ativalen | aeBRENSR, 'W@r@%@ﬂe@cﬁhaﬁatﬁéﬂmtﬁe the signal

9%%2%@‘?“ BRh&S cﬁ%\@t re?ﬂfﬁe??o Pn suc ﬁalcégoﬂﬁenﬁlon or upon

and an elec obll
intemgadibhpftdloairty aotaet obme a:anhposm@m adth avtarges phpsiological site

fluid, the sto ch flui s as the electrol yt o
°fc'<’)‘|t&f8ﬁterﬁuc®f ag ee&pmcﬁ %E@Y'%% 1§ HeO- B%'&%Hé BcT application
seg%'%%}”@'@wgfszbbem%e%cEcﬂ‘n}atﬁoﬁ SiMe 8 gﬁﬂﬁle?trﬁé tJa€achieved in a

attery. In certaln enbodi nents, the batter ¥ hat 1s
nwn’pémgfedffesenbrway{sh%emlspch sap:prmmm isslune) hut are not limited to:
ectrocheni ¢ terials.which nstjtute the t

o{eEg oB ISR arrk ranBeBigi St SB8 il el gpproaches

dlwl@é‘ed hﬁ ﬁHl@Cdd Eéﬁdlﬁgt §ﬂ5plﬁaﬁoﬁ0ﬁﬁy' BeCFéHoﬁI?t ac%ét@dt ke provide

d, such as Stomach acid or other fypes of
aCftIVatl@In (a;e desgribgddirrey, and asostiihnarnei kerel ingogpadateddy reference
medi um precursor), a potential difference,
'nﬁﬁgg%ﬁg‘%gl tage, is generated between the el ectrodes

as aEmesdinierfts df etivgsdre elonventebadatli ambateryr eshiisietion formats
reactions occurring at the two el ectrodes (such that

em@lob/a'ﬁcb‘é@{ paH?Wbﬁ@W@?? qfsthﬁr'ﬁld@l'&t&ﬂ Wh@f@o\“’ﬁﬁﬂgﬂcﬁwaﬁﬁ’a’[he in-
BQﬂt&EB&ﬁePgoGQE |h?l¥ﬁ@§ rbatﬁ(?;tiémﬂ*yag%‘@ra lélh‘:&éctrolyte In
are configured Such en t I SSiT m

sutit @nmbadlisnente, whm&mﬂcatboﬂeendear@ele @nejnte ogntadt dth stomach
estlvetr etc. avolt

fllaé,gtgaaqt%@%ggmlglc?@\gsasstg ecdtfol)ﬁtgtcampacprgeqt@ 3;19 Ioattery, such that
the! Rl o Sorftit oﬂhéj*};]t%%[c?ﬂiuud?%@édr%%teé fheQttedyn of

t hese enbodi nent's e 1 n-body battery power sourcenay
be vlnmtalraerrﬂooplﬁmemtssmﬁ kattarpdinates gnmploged is one that comprises
ct.roche reacti o on such. a
i GEEler BlRcoonb G riftetfisdpibs Gohistid ecthunieguddes (..
aﬂddiesalr%i cathdeled bﬁmé"bét{?éry NAtHRIN tﬁle5e|é1@tl@d&mlaﬁ>ertan§ come in contact
el ectrodes can be made of any two materials

wigh Breopedwtlieio; suehas siamach aeighor atheniyprs oh duicieither Rlgne or in

ey L3 BROFER BT SRR, BBl Eitronco,

i.epOb elthge Sis ?‘_eﬁ‘(era!%lt Beto@eni the EISBreId0ds BERSaIt\Uheh€ respective
the ionic solution conprises stomach aci ds, el ectrodes

oxidatiase apd dedBEtiaN FeRttionsepcgurieg gt thgowe, 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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silver, platinum palladiumor the like) so that they

do not corrode prematurely. Alternatively, the
web@stiogaes can be fabricated of al um num or aPgT/U51968/053999

conductive material whose survival time in the

B SRV 8™ BoPel S it EPotRe i Yebon n ar
|oﬁi%tsféﬂutﬁir§s@“rﬁaé‘gésth§$ﬁﬁd BlssH, 1o? ofdral saily fﬂmbls' dh$8shaitisues.
enbodi ments the paired naterials are chosen rom

met alke disgimitar-matesiats makigg, upathsagleciiades oan 6 raad@pérany two

TN Ny S T

Tise! igs CR@teridi®tarb Sanyg dis of Onatehiaes Qﬂﬂﬁblffé”reﬁpmmmmmlcal
- with suitably different el ectrochem cal potentials

pqtﬁﬁmqlﬁgéiorarﬁ@smﬁﬁfﬂ i eﬁp@@I @mb%nﬁnﬁlc‘é’haﬁ t8gi iHE e sOlution
cﬁmﬁf és %t%nfgcgldéeé gr QEtr n t?e Wdr]égg%ﬁ@tﬁé(%tﬁﬁ e.g., gold,

&I@bgcplamlﬂnn@abadlahsoaﬂ&a dlh@)secm tha)t iegvdal@ot eorrade prematurely.
vol t a upon contact with the et physj ol ogi cal
A'&‘?ff‘ét"géyg he  gleclpdascean s%fia%’i”@ ed @ dﬁ.wﬁéngﬂ‘e or any other

cotioRid@le 98 FlgF Mm%s@'s?ﬂﬁ%l et MetHedE@[SIéfgg%;/oﬂtlﬂé<:olution is long

certaln e | ment's e vol tage provi
ereugdt nooaibwrﬂteeldeatlﬁemqooperﬁnm ag intehdedh éunotibal sSuifabldenaterials

argorﬁrfeg;%g gW@ alg Ihe g(ﬁrga Bh SbShi 8}%n|% b}ébgl?gql Diptgdals are
ch)sénVrd?ﬁ nﬁ\ét@léeénd ﬁo@—met@l's'5 e\é 0 fﬁlrgﬁﬁdﬂe ub'Hf'an%fw &uich as Mg)

volts or highe and i ncl udi ng O volts or
arghér ealt {saeh ta@ Gubntyytin rrespet tq]éwa/@lctng@@l@qrcg%s materials, any

ol g BSn8s o idvas s, ot infedlaioh, FoRARRGE;- Wit? Suitaoly

diffedntidgectistheatialnpbtehtifist fdlthge) ApdElonepREtfgclal Pesistance are
Table 1 below.t Protected anodes: certain high energy

SW@ele nmaterial such as Li, Na, and other alkali netals
o AT AR A A ETRESA cosvoos

Ina:mtsmenelmodumentnerﬁiectfoo@t matén e dre Chesex aoprevidé fohas/oltage
stablllzatl?glsthes l%;ed rotectedllthl
1 S

URRTH GeNAgb VOB 1o b ENYS 6 & 0riNe SEPMELBy sufficient to
o n G 8 GorRahIGE (e|émém SHESPORIAIIPBidIR SHES@Rns, the

to protect It romrapl oXl tion
vczihageapnow;ledt by ube électaepe ouatesalgi upomenntast odithe metals of the
anbi ent

s Slispe P8 et BiveipioB el s0< i< o T b bigher, ipclucing 0.01

vtdalrﬁgw&sgucﬁ g @l %@Ir\r@gﬂhé?xmeno Isnvtd?em@ﬁ@t4 linclhding @85 volts or
woul d be reduced at a suitable catalytic

higher, zang ddudiag PD &S@'t?g@lfdﬂglll@fstbfﬁl’el it 6eEein embnsiimedts, the

vaB¥REHERBRe ot RSP AT O PEDLE PaaBlfs SAE asardfiadi 0.0t 0

alydut i oav.
Materials and pairings of interest include, but are not limited to those
reported in Table 1 below.
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non-nmetal, e.g., to enhance the voltage output of the
battery. Non-netals that nay be used as dopi ng agents

wo poogaotial n enbodi nents i ncl ude, but are not |PeR/USH08/053999
to: sulfur, iodine and the liKke. In certain

+o + h al ot v

anmhndi a od ri
e oarhenRtSsS—tne—erect uuu_l_l I_;E‘I u.l S—af€ Uu'dl ous

Laodi nhe ((MI\ or cuprous chl (PHPI\ as the cathade

and magnesi ﬁﬂ@%\ metal or g@@fbpgﬁ\ alloy as the
Matedele. EnbogdMagnesiupt, 4ine preslent invention use
el ect rode npSediuat §)t highiuar €)not harnful to the human

body. As suirenianedalklye\teerdofi-lbody power sources of
the inventipg,g. siaehnas Zhabll@ssi |es that include
el ectrodes Dhffpgo dissimlar materials (as revieved

SyEredt atetyr above) et ude at | %ﬂberoé‘ﬁtsal ﬁgéﬁﬂbh&&ebromlde

area electrpde, e.g., a high s
and/ or high| surface area anode %féﬁﬁgﬁ’ %mgns possible)

el ectrode i s neant an el ectrode_havi n a surface area
that is about 2-fold or greater Fes B- ab@& 1@ropgosphate,

or greater,|than the area of tt@"’@ﬁ'ﬂ@%@t%f othef @niens possible)
support that is covered by the el ectrode in the power

source, e.gl, battery. I|ncert aiQxygeroor ryarager iet) on platinum,
surface arep of the el ectrode [rgoides otharroatdlplic sOrfddes

InfarBala@o@bouf GEShiteWith $U A @8, [fVamadbeuxide 1 M2 to
cAREMind0 NMTENanfig ncl udi ng frorl\/léh@éﬂrﬁes]e HX8et 0 about

10 M. Th certaln ennoolnents tne nlgn surface area

el'reclir[)tg&@? aﬁoo%?tc%'rtglﬁqw yenté gd@ﬂ\a% 9%\&@9? LF 'ﬂ@lt ar'losother alkali
MR BreOlnsBledR LhME p&k & BRd@héelbt WiteDon oMWdEH. €These may
I hbwis/kr 84 ii9¢8 irdg édﬂ@o&dinhﬂﬂﬁneﬁtﬂﬁ%tﬂﬂ@@’& OB leRdrh@é f tAIE Stabilization is
ptr@VSOdﬁﬂie(ﬁlpml@)edplﬁm&rﬁ rhodEn davgupeo s Roges -dogyoedtion kBerkeley, CA),
c @hérai anpa@yri dilmmesh tieposigdd| orofhe tsodacel & dithiwd estah ite ploteghit from rapid
saxifiaiioe apd allpwdlsase rromgousvermwlrc@ment aytaffeymbesith Otk ypkug thes IP pending
ofm 'Sskorre of the el ectrodes, one of the

e[r §5i06( &Xygeq c%n Alis ﬁe %pg aé:éth (?eeép SEE$ dofadissolved oxygen in the

Beoqa ?sur{aﬁ%nggtahlatocg gold. Also of
a %8 '%?Qdy% %;;3 QF"%?H 8t'°§é?ﬁ§ Lpport or

di fferent supports, e.g., where two or nore different

suppardeitain enadiedntD asicher bbth Bf ﬂ@ﬁ%tél@&nﬁ?tﬂeewped with a
structure, e.g., as is present in a "flip-chip

namBwdRimee., (Giafheaece thet valtageneidipubof dae Hatiey, ahgn-metals that
m%ﬂ%{ﬁe seegt)g%?d%ﬁt %@‘eﬁm‘?é e “@éfta‘(r?réfnl%cﬁﬁw‘é%oﬁ‘&%&‘? ggt are not

Whert € Iven e di e

linhited wj@uﬁuﬁhdtgh@ahdtth@hyehaVI ng one anode and cat hode
a single battery havi ng{EmJI ti pl e anodes and/ or

cat Wodeastaip emiedigentn e(ﬁ'%‘ftmﬁe{ MNP 368 WREPHSiagEne (Cul)
or“BuPlod%n%hR)rnd@Dg(?uéﬂt hedgs 2 on %‘HE n%@ﬁfrﬁrél\/lg metal or

conft i gurations t erest | nc & not

magnésiech Bdoy tdso shee chrmdleoséﬁnbodlﬁ(éﬁtamﬂ iheaprasens enverition use
elgg{qxgqjcya I’Iq ?haqt alrg%% hfall'r’lnﬁﬁtoo rr!nlan%)ody2006 and

As summarized above, 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, e.g., 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-fold 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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"Pharma-| nformatics Systeni; PCT application serial
no. PCT/ US2007/022257 filed on Cctober 17, 2007 and
wao '2(10!8/&011101 n-vivo Low Vol tage Oscillator for MBROCTEB2008/053999
Devi ces"; PCT application serial no. PCT/ US
U2007/82 63 filed on Cctobe 007 titled
oA 66 SCBASE rBs oThe dieefadd rarides Gm, apput 0.01
mﬁtZatoeabsat g0 AP isthi 891 1199 | Mo, 1 ibhP7 486uf 5behm? and

Jul 11, 2007 entitled "Acoustic Pharma Informatics
msygtr@rﬂromaal@pmmmrwétmszoosﬂOemaﬁslrf cegaingembediments, the high

sutasBamea aciadd B opia by Bafick f pldtiloie naY & Bie’up of an

adiet eRictratiey m2agiidr ye.gQnivhery aluswgivei S6tves edttidtry eind) anode
are herein incorporated by reference. FIG 1 provides

malegigho Ae1 BrOVdash BORVPbrPIEFeBarioRy POERMS Upelgrayer. In certain
erﬁBB{i’hﬁéH?Q 5 ”thS”é’l gm0k etf @t‘? éLﬁt‘é\%Et ér%gl ERtrodes, while in

es a sur ace ar ea

othpeenfoodahéwtsa:diy gbreuof theeclackadesitdigdeneTdfahbati¢rodes, is a
100 shown in GPG 1 includes a solid support 120
high $UHaCcaAreRBCIedRf ace 140. Present on the upper

sur f B&SerdA |O§Sm%:fg&ﬁﬁgéﬁgn?§%mﬁ8ﬂd%hel%gtho%t{H&ggn%@ may be

i ncl udes po ou yer and active cat
preaeelr bal the76amEashppdrt tmedlﬁemrﬁnmpm)rtss agudebers bed or more

o Gre SPaSt o Fbetide Fao i e IRy SGErS: €1 as's
préSefim a?n"ﬂllbdd:rﬂﬁnte’?nbédlh}%ni heianade Héahuhfb"érugﬁ%aﬁwodes and
porous underlay, while in yet ot her enbodi nents bot

anaglesonea SivenapitRsy agy varegisatly denending paybe enaatmmment e.g.,

whel®, § MR BRI ORC e BB Phaht Bl 5 R anode and

cah@w a BingleGoatlery tha@irig\@utiphs bhodes andr @am@% entwder more
same surface of the solid support. In yet othe

digisSBaNERES cachanade Ul dcviedbaara patidascadior ariodes. Battery
cds?ilﬂubpﬁa{t%% “u[wLe%&Fm%or k h%yﬁ‘é?é’%i finfited: o ?r%é%sbfsﬁl,%eld Jn PCT

aces o e su € porous under-1layer
applllcay@m dehial rrusclh@mldﬁizd)%/stu@@m tfded hon aknrllv% 2006 and titled

Ie tro cat ho materl al 170 es
B BTSN TRaB e FRlcalion xekeh non s 1A Hl§2007/022257
t Vi
m@ﬁgﬁcgeﬁ)%gr qr?gtzgp?a Heist C}fe%{ elfrﬁ}g/"n \foeﬂbwp\gél%?jbec' %‘)‘ggfllt&fr%;%r Medical
D@Vlee@nPCd'napmie:aﬂoh|s@r|aUIp<p1d?®TAlZS W3260e7/8BEA3 filecyor QXckober 25,

20t e s 1o ant AReERe oGkl Ko Ty o iniied States, Patent

Aﬁﬁlc@ﬂﬁﬁlgérldlﬁf\ldmiﬁW@M%O fled JuI)ﬁQ’ﬁ’PQOO?térﬁlﬁ@d Umcoustlc Pharma
um num raplte %é tM}gatlnum iridi

Inwf@raélcsr&'smeranm%C WSHESE Fagderfiled Qnd?ehmrm 2098 and

o 908 B, EGppAoaTREE ST, e oBatosOid B My gpcations

(ahdtp%rt&‘@dlaﬂybbaﬁe@%d‘rﬁ@@rﬂﬂﬁ@@s@lbé@d liisarern)idre IHedein iRtdrporated
are not limted to: Au, Cu, Pt, Ir, Pd, Rnh,
by reference.

FIG. 1 provides a schematic illustration of battery power source according
to an embodiment of the invention that includes a high surface area electrode,
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 160 and anode 180. Cathode 160 includes porous under-

layer 150 and active cathode material 170. Each of these elements is now
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Ru, as well as binary and ternary alloys thereof. Wth
respect to a anode, materials of interest for an anode
w@ersasiighder | ayer include, but are not |imnm teRCT/US2008/053999

and all oys thereof (e. g , Ti-W Ti-C, TiNN, W WC,

t The thick f wh
a6 oer: greafas dinab Pelow N/ MR e Y Bo iR e IS aihere the
cdlnBde ifcladss it AOBUBTOINCRGAYES irf IcefaRPeboRiRentsat P E anode

50 nm and including fromabout 0.01 to about 10 nm
thath incliidesna ipersus@n er@ypdvml@slnuy&lecrthayemb@dtmemtésqmma cathode

2 ABRE Mol dne i/ ouBr nd Bt oDt Entie” agloanode are

pr@BéﬁM@hC&l%uﬁbcéf‘tﬂ acdidesupplorode dBrt le@hbocﬂﬁe@h%'sﬁ@ld as that
sunmmari zed above, the under-layer may be rou

Swrbl[l’slzlq'hb tB@ﬁWQIQI%tEQdQ‘SO@@I'\Wéé}gnb@n ﬁh@sgm@e‘:}w%@@é}f the solid
sd;)?)\értvalhy ?%tlﬁ&ngpﬂg)glﬁghfg’%{g;vko 1L (?]&é?sdrrfréf Lt?ecepresent on

e el ect
diffelemtisodates ot the U BY. coppasitesueizsesof tHeesupport.

under -1l ayer is chosen to_provide an effectjive surface
area+ rﬁvﬂﬁ%\é?ré’rﬂfp ayaholr 13533@)‘%3”1?# ’HﬁP'éa’ﬂ'BagoéHPPO”S the
aCW/QO b ERAELT ( e'ggecatﬁoge) MEREAALYED, ZinfRofEOULIHEOSon  and/or

time or nore, rom about 2 to about 10 fi nesor
inomases ghea&wfaoehan'eat bhthe lelexitioeld, fandnprvitasptor abreent passage

oS En R G A L BRER ST So-by Sl geTHEn the sold
Lﬁip%‘?“@@'(@é@&l@bd%@éaie@'&fe@alpbe@m| Tﬁe‘&rb@@ﬁﬁ@éﬂlﬁy@? may be
he rough or porous electrode with that of a sno

fabn@@teddwén efvariedy oheaferentanaigrialsReugh asLonaugtivg mtefeals e.g.,

cdieF oD el Ml SEARR . ae, BNy B TBERS Rl Bppre the

mafRRIBNeS 156 potd ARtoNys @ BatenalkemadsniEbt twe bl @rﬁore elements,
(BET) analysis. The porous cat hode under-1| ayer

be
e cﬁfuf@éadu@,.aﬂ@y%r@xcd%khermsemt ior acatiade, Mleaqls gl interest for a
ﬁgna H%Uéun@ér?é&%f rPc{]lS’&ésnih%e q‘gtlu?ﬁﬁ@ostoa%% MY 89 Pd, Rh,

processin ni gues, suc
R asowElleas roindyc hadi eaharBy alleyss tavEdS) Withbreéspeict do a anode,

AR KGHRG arcth AP0 Ry BCRRT OPEUOCDBRbaId Pehimited
toé?F?ﬁkﬂ)%H@y% {HaRdof TBYy. PRi- R @fe‘FhNgnV\PQNt 'é‘tceﬁﬁé%lﬁﬁrﬁ@s% of the

rlcatlngthe Structures’ i ncl ut are not
underilaget may \argcwheeposetaiorerieogiments due thipkresisniginges from

cat c,arc de ition, plas spr tter
g3 coaBBeat B waw.cﬁaas(fa atgt}s &P fonabotit 50 um and
S | §
GBI 38R A6P%5 etopl 1 g1l ﬁ’f‘%?ﬁ%ﬁg'?ﬁéﬁd%% Frous under
Iayercwudedspémtto derggthaind width e the: surmetofvthelsmhd support may or
et chi ng c ani sotropji c chem cal etching, isotro
I

Man &9t OFICOSKEMSHE, Wil M PP Figensiong o bt the glctlvéJ cathode material,
as desired.

As summarized above, the under-layer may be rough or porous. The
porosity or roughness of the under-layer may vary, so long as it imparts the
desired surface area to the electrode, e.g., cathode. In certain embodiments, 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
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chem cal nechani cal polishing, |aser ablation,
el ectroni c di scharge machi ni ng (EDVM ,

We@L@stioai ssol uti on/ el ectropolishing (a netal PGI/US2008/053999
dep05|ted then sel ective areas are di ssol ved to make

t ro r et c, ,Anot her ot 0co f
or ok el BRERAD Pt 4Phg SmBabiE Slecipde that lacks the
d@h@%dehﬁ éﬁ‘@ﬁfa@@%éatérmanﬁéﬁfeﬂﬁ%ﬁ be"®&@Imired by comparing
deposi ted out of solution by a reducing agent. The

theeglectrachenmealatapagjiance i ayelic yellammagsam einthel rosighyor porous

/G A W 31 OF o BHGRNHE G b R B Rtet] i fughness may

al®e lbgrastsrmined oyt @hepitdchbRueeX 5Géh agrRRSARAGECCImidIoscEIyd(AFM),
nanot ubes. The nonconductive | ayer can be deposited

elgetromnPicsesaomyl eclprisprtienpieak dapPaancRtIREEIroseRPy £ Brunauer—
Eﬁfﬁéff’%ﬂ?ﬁ |§Epeér§£¥§gphor etic deposition, or a paste /

e con icles. Also of interest are

I i t Nty pphous pambdeatr&ierﬂmyernhaye:m produpedt asing any convenient
yse of

nts jst | anar processin rot ocol s,
PVPFP%T: Eﬁcaftam:@m '@P@t%ﬁﬁ'ﬂafuﬂf B9 Pé?gtﬁg%la o RMiployed.
PiaH&f aﬁl%C%&Slﬁgrft@&?ﬁ% s, AByER ‘sall\hlléroQE@&?rb I\?Ilé@ﬁ’é Aééue Systems

using a varl ferent material renoval an
(I\@lél]d&s)ltabmmapom)tteacbhmuapplmelddm tshefasebsticratm@chimimg and bulk

miogRee e EeiBGkissnau b drodBypdaReaprin dapufges hat may
b EhpBRld ihaddrin éﬁt‘do@lﬁm@ﬁts d?@bﬁb%@@@%eostwlﬁﬁfr@s indl8de, but are

di scl osure of which herein incorporated by
natelirpitechde; eﬂaﬁtrqde@ogtbpouéﬁ gndiectreplating)i reaglediajarc deposition,

oGRS )  sBUNSHES, FHERS A EPEP: Rl SR 8tbosiion

chephiah saporeldepbsiaoh 2playend @mtnb@demmubapnapér aepasitidon, etc.
may. be enpl oyed. In certain enbodinments,

Velesied FopPil tﬁghrpm@%mlu@ﬁuw@ae Gt bR O kaagkve fan etching,
g{yt%é‘élé éﬁ’t%ﬂﬁbély et | ar tpﬁgtcgeﬂuém Bﬁnghht&da?%tuén e.g., via

SO as esired rou ess or
chemioal medhanidaé pdipbisgt ebabepoablaaonaelmentmdfschaageelmachmmg

é[i}\/lg:é}tgg rggggbqﬁﬁtl%rp{e%cg@ppg%lggl ﬁgmggalhlsa@leg %E}I’ ttftciﬁ,A rQelective
arBB8 Safe’ aRgbRied t(f”nttakeThte e ae) BB?c?us:)n %tbeR othlef V&Srohocol of

means that the current density is optimzed a ong
inteiestmig a&lectmtes&r@atnmg aas an depasit®rbanéthadd Inhtheseoweposition

rate of t uch that depositing, occurs
RIS e iy epsiREEP AT BY ‘iR Tib ey The deposited
meadl 1B/e ickh b uéétﬁtosewétaatﬁa|ré&apéméutuﬁ r@ugrt Rens&sductive / poorly
transfer limt yields, in certain enbodinents, a

canshigiive isoriaes tayst alegmsticles Suahiasr ¢arbon DalveriBangolpmerhezeolite,

SR e B BLs 2o n6 ARG 1R AdARER8betByer can be

d@ﬁsﬁddnﬁat any tdutabR) gﬁérﬁ\d erocessihg deetidd, swhges tatbodic arc,
about 5 to about 200 s/cm 2, such as from about

eI RN B eROB iRAEE ACPRS. /e CORBBRINdZRR R PG @f interest
ar it GFaBhisbrBBCoRE GBihtdrE&t iRWerlath Bmbodiments is the use of planar

processing protocols, in which structures are built up and/or removed from a
surface or surfaces of an initially planar substrate using a variety of different
material removal and deposition protocols applied to the substrate in a sequential
manner. lllustrative fabrication methods of interest are described in greater detalil
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sui table plating cell, such as a plating tank with
agitation, a paddle cell, or a fountain cell. The

w0 bawsdofibow may be sel ected in conjunction w tPCT/H82008/053999
applied current density to achieve the desired

8, B QIRAESR e B RN T I e o

wRiBRYS hdROn Iidrpératdy @fr&@?é’iﬂﬁ;@n about 50 to about 500
rpm Wth respect to the netal ion concentration, a

rel aTQrvmeypmr@Nerumrdayeroﬂn ceranemipodimentgyarm electrodeposition

d bt t
pRRerYS eIt B B R daifhad e ladl chllprises a
megil evrréleme@bmwg)bélect?o@epfdmm cfapesils) rﬂby@ehergbﬁiyed In certain
current densit In certain enbodinents, the netal ion

ersbediEtaNta:t heneleaiaplaling drotpcob MRPYad 19 0ne rip| wiich dhereurrent
d%%lt&r%/gr gglt 3 ot tRe kollldntis %:(%%feba&? £ ?Xhé% the desired

depo i on al'so Tnpacts nature o

rougane$§ odenmesltyeob th@\@pofsit@dvpromlﬂs catrodeeundediayemnen certain
current densiti e? VWher e desj red vari ous addi

erRRYAIMENtHCINGJB81E! ne OheCWPSEL Hblsa@?%s teddnAan 8}%Hﬁgl?(§'@9 bath
ttthé nAEsH-fr Hsf@Pﬁﬁ\}’t' ﬁ'rie gﬁ%’% IMESs frﬁﬁéfe |tb cjéd?fé' tHd€he current

t he so ution 1 nc ut are not
densganscomjmlzied atorg withcibei metadiidn cmncentraimn ¢ thee gath and the

fltﬁ}? | %{ée{f Ehgelﬂggl, ggglgtgatea%pos@qgﬁlgﬁtgtijr)r%gatugqqé r%ltiml hehaximum
lirhiplaPWhichematal jdrty @aﬂ 8ftive, éEy[ﬁe %@Ha@@PIBébosﬂh@ﬁ ahthedmbBs transfer
conposi tions (such as acid g furic

lirait i \iglels.p e rcestaim a@repoelmﬁrﬁs KAl dhedf(ltec dorm 9l eenesigrhtraaterial.

0 3he b 1 5o Bt Rar lneRY C e fagPdhanichpregt. the curren

déﬁsﬁwcﬂha Ry e setaipl ef pe Wcﬁnmeufdw tA& gelected current density
| ycol such_ as (et hyl ene gl ycol

rapoesionaReN 5dp Abot geogrv@/r\@pgmn 3 Is8i6h A5 fap 25qU8 50 to about
408 MALRAPEEE A66uC208 MAMbEXAT Pl idibo cAffidtPBut in a

or po 1SN

suitablee plativigusell, esuahdag i pehamigueankethh a@teﬁloneeppaddlel oell or a
' t he nmer has fromZ t o, about

(ORI ol | e AHE! BBoBvels coelPRady Bl Ghak nRuSTE ity The applied
ctﬁ%rﬁrdé?r%ﬁ 80 @\?éth Hedhbs 54;id?og@ts BF roég%ﬁ’rgis% 49 ehgf%&mg tank

Inert to ny chem ca agent not ol yze
witte gotary amiger, dhel stigingorate xiay, bé etween ebbot:lﬁ) @edtabout 260 rpm,

| bi bl t h t .
BB\ Fihe@eBsASaite o0 0. uslo i abth Wil TespRgt ¢ dBgagetal ion
coHceRfrafoh Sﬁb‘re\MthBBUIovVé}Uﬁiew idAr 8dndehtB@BR may be employed to
enbodi ments, the polynmer is non- I mmunogeni ¢, Which is

ohtains gy raught depesipdityardewepasriest gansiycwhie relaiivaly higher ion

cdrGRR3ASD it . BAoyekl i B P g toBosit " PHYHE curront

rrsin
ddresity Chi? €240 | dinb6ttiidnids, thewets iom icontemmatroringdst flom 0.001

m%&?@ﬁ%éﬁ%g& @?.prchf@r.qgtrpg%bg l(J)t5 r%olt/l(_) tc‘;l ?Or%ctdl/l_zolg%w ?gtg eRrT{ilplloi’/ec?ll during
deposition 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 electroplating
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, citric acid,

e.g., polymers, e.g., PEG, etc. The plating up solution may also contain alcohols,
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CH2CH2- O or CH3CH2CH2-O-. The pol ynmer can be | i near

or branched. In sone enbodi nents, a branched pol yner
whawsaoent ral branch core noiety and a pl ur al P€TUSF008/053999

I|near pol ymer chains linked to the central branch

| udes d t be d
e §o hanplo e angl BRERE ae et U Saufker "Shffo batn

cARpEEitiGey uch%néé!@lb)’é'y ' élmun@%lc?/@éﬁbér%ulfaﬁ)eand alkaline (e.g.,
branched EGs can be represented i n general form as

PyRopheERBatk)al ¢hiomsite IsoRtionsp naye AtsS bﬁeJS@dr &Vheieepglymers are

aﬁ#é"ﬁﬁ%ﬂgl%@er Apad bR S Sk eRvaB Lol BRERII suen as

dikyRsHes glyida®), RMchs a8 b@lg@ﬂlﬁyléhe bgl?dftﬂhe(ﬁ’ﬂﬁﬁ@\ Other related

abl e po Iyrrers that can i ncl ude, but
P@Y@efﬁ)ﬁfq Ao switalde foloHge an khe @rﬁ%c@ey@fows iRV@glioRsand that the

by fheBB by ol o IEER, PRI SNE G hna ot

copol ymers" o Iene

e>gill|;sr\¢é :ratfmls tdwe:ct He, slomd y(nltwoxdendérytbatrmdpcriygwolhhs from 2 to about

ol efi ni ¢ al cohol), poly(vin rrol | done

Dol axwe@mgeﬂ?%ﬁ ﬁlg‘ﬁ (P@iy'ﬁ%of%m %y&P[S’JZ';‘?SS odorless,
p I#)IQ) in REAt¥Y1 8 ﬁét'blé" SOHQ%\t)  inBR Y&hﬁéﬁ?%cm agents, does not

yoxazol I ne, and copolyners, terpolyners
h@h&olnyzaton@emraten asndJrseBomﬂomcedrﬁ sofffeeemtblodonénis, s ghlymer is

oiBberFRE Ml 4 SR B §ERAT bl ol RSfnce v
|IV§1§?%@SL§@SW &’Qﬁhﬁsnf’sov\/\%@u%au§%gt BRIE. ESBmMd ehtiiRiiments, the
are not limted to, PEG 1l 00), PEG 200

PEHEGER GONON-EGUEOYENiCPR]Gh (SO@) saypiha( ihwoiymmadyz@oot) produce

N N

catapiisiag ithe SokrhelaeRA-( C&B@I—BU)?mPE%C&MJ nghéren®l RCHbAYT about 3 to
size wthin and inclusive o of the above

abqidi4990e 8" Frem:abpul 3 \R%laéﬁHEZOQ%ea% Ranera Birpea_ntOa(yHs-O-
CgeCFl gkgsq;ﬁeéHuél-PQ) AR eC ;?&\g%'r ah ﬁﬁé’éi%r lS’rranched In some

mercl a ource, as desi
erﬁbbdua’tﬂr&s PEC?raanchedopmlymrghés/ haav:enirabbearfotonormmyouety and a
rce such as Si gma- ri ch Corp. o]
plaggity oL ReasPav s gﬂamﬁﬁ%ﬁéo Yo ceBival tranchiore e%ﬁ/g)dncludes
I u S I
CARERUIEE 12BN PRSEIartE L ARRTD SVBNE o 0 darus
pdiyels aguchnas glycmql,qmerttaerythﬂtol and sobitohd hetiraocled Bidis can be

roprasied M BRIRE) Tap eRcRRbr FGE B aHE A ferRsaptsrne core

m@lé’t‘)ersﬁdéé byeErol @@%@h?deﬁ?lﬁnf@t éhd ner res&ﬁ’@ﬂ% number of arms
deposition rate. In certain enbodi men

angtisdramat ior3Q dintsaree iegndiments, e Bh/bksra:bmﬂaraznbﬁanched PEG.
SR oL P B SRR i B PR Ut fmives o
paigidilkyleres igyycenplsaykdas poddsihylsid giycwi)t (PEG) and poly(propylene
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(vinyl 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 to
about 80,000 Da. Suitable PEGs include, but are not limited to, PEG(100),
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flow rate the provides for dendritic nodules that grow

at a substantially exponential rate, e.g., where the
wepwsab1iovhe dendrite is present in a rel ativel pCT/U81908/053999

accel erator environment and the opposite end of the

Pgél g@é el eég{ggg&accéﬁg@ﬁ) o E&I%f bﬁﬂg 5%:&%]( b@P} ‘ai ﬁE(g' (1500),

PEEESE@MOPEIFTB0E), @E&a(@sgmr@@@( PEAI8860)2 PEG(6000)
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PiEGi(80Q6)pandfPiE6R0A00) whied enethexxduahﬂﬁhony Uayéatlves thereof and

a6 e ARGt TERREuRE Sk itfnih okl oM 6" 2l 1 bk, apove

indicateNplotrtar Weighf i THY polpmidr idonsstidne $8ayBe synthesized using
addi tives. Suppressing additives of interest are

aryo RBBYRIENE REAIORAly QI @él’qf’sasﬁﬂoféqlmt AcCHUNMeRial spuriCRe as desired.

SRk 285 S AL MERGLIC e Y] sB08 R0k s Soma

AldrlghmarpctﬂmbmmdsMCBy phy3| cal 'y bl ocking the surface

of tskgq‘solld ort, ogt St t he surfg
end ygRe @lkp f?%‘d pluger ubes argy MR e‘i? acce'efamf
r&dors, tv%tﬁﬁ%"‘éﬁbrﬂts [8GeIeky ffef H%{tl‘?x‘st’éﬁhlz@?sdsAcbélerators of
ese enbodi concentrations and types of
m’aacreﬁl encludeg baddate viest heytelde tenphioysed sublat agl thidurabe and  3-

the i preSS| add VEeS
SUBpIRds e PR GRehia i s db i SHee Bt themsgives or in
cdrSiBatiG A HMBF addaves Uéd:c%ﬂeﬂa@e pRho¥esl, EBpbeNRepdsition rate.
suppressing additive and an acceleratlng addi tive,
Innerkain t grebedinwasis.r te @ﬂCQief&tWeaédl[BM@ ds giragenriddi ai gengetration

R GRS T e

er’ﬂb@dﬂﬂ’ferﬁ@nwtémemmtlbﬁ%wad@flv@¢§@n%l@;ﬂéd amcohfisination with a
will grow exponenti al l,ﬁ%e@g Wérow de a desired anount of
[i

ﬂCeru@ﬁﬂeHE? Rravigdees fore nbedulesethat egraw odle & csugtantially
I

oFIERLE e 0 SRR R B e EEB R, ARy

actde@ratdrtémwmnnmr& amd ¢he @pipasite vérich oath@czeldetapravdmal to the

ent, that can co and dIS od e the su
SRS PARteT B QB I 4458 aTaiat o ren F Bk SPain of these

erﬂBSéI'l"r?e?rts Aﬂeaiowe é‘ﬁé d tg‘h%@pi Qé(r‘té]ﬁ of?ff@él'@rﬁ)f ?‘tt‘ﬂ@kness which

agent, , escrl ove, is to enplo
prpm@leedor tlmlaattype rof | grdeth, cwheneothet difinsion lgssr, tMﬁe’ress may range
bl oc s bubbl es are oduced at the surface of
”Qmé)ét $§8§ h f g B8%ition. In these

embogi nEdHain té?ﬁbé’cﬁﬁm%%'té' Obcefitdiing ORRiafhesC heﬁéerbrhpl%&ed in

generate a gas, e.g., hydrogen gas, at he surface o
cctrhlelnabd)m dvittusppptesspun ashlitivhst eppeessing add&lvag of interest are

B0 Fidsalet P o e Bloch, b bt Mo b M St Scditives
m@lﬁﬂbowut@re%o‘ilﬁhflt@@ecot BOISEARIGEEF colSafhino 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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acetic acid, polyethylene glycol, or other agents that
control the wetting properties in a manner that

w@ewsioag? f or bubbl es of desired di nension. ReP@I/US0§053999
| ess wetting agent can be enployed to provide for

| arger., e. m cron, sized pores, while relative .
sqlf el Vis  SrPlovele At a8 °SuBesSior Brolive pad' 87 depeterating
adRfiRsS - wHER ERS c6RRIton0Bf Iﬂ’ﬁé)ts%?fes%ﬁig hedrive! ieYmdss-transfer

wi th appropriate accel erator agents in a nmanner

liraited . oy pattheit the esstutidre thadtgsie aV\litﬂ@l hite@fp@(ftOdUb? going will reach

RGBTl 2803 BRBIPELET) M iChiohy eypSiientiaty

totgrevidecedesipdddamaayt beroeigghheysdir meéémlgfeﬁw hh&trea close
the surface distal ends of the deposited structures.

tOAIB@o‘i’LHf&?@I 5, hemdly LPPreshed: by e seRPIassos @oeAkel s pars of the

t r I
pr it Qgrnzdr#?ﬁ)ég Itgatfo:gg?mvﬁépteo ttﬁ%rse&%)@@ccd%ér'g Q [gpntact with an
actpisTatisg ameopplsiecart conte imandedisiige megsupp/relsd;legsagent, and

betme n de ite ucture ere there is no
pPro¥ice: t Péﬁsﬁeg gl"té% forgay or nﬁghﬁﬁse of presence of
physp [ i r i
AR alte 86K t@%nﬁﬂ%ﬁ%ef&@ﬁ%ﬁg gﬁ‘gﬁﬂdi%fgh?? described above,

Suppressor Sspeci es
|sste! émakye abpretbaob ibabirelydesr care@velutionr afggas.t eieteaypbocking gas

5Lk 1555503 e PR B B B R b on. 1
thé@é'éﬂnwﬁ@nis A% &lﬁ)@%hob!@rﬁ’dltlérﬁ‘s ﬁPé”éﬂbsérh rl'héta@er‘iérate a gas,
t he bubbl es and suppressors described above, such

e.0epusirogen gpscabbeastriacsoohthespelid rsypmrcwpqnhwh@nr theceetal is

ooifafRRdsHE aVEel€aBhiia R e dind bt HaGhe, prgauced i
thbb@ pROMEORt nalyi v neddulatednbie eeipl@fing ke selfgacd It@@@rplalg@nt e.g.,
| ayer, or the density of the self-assenbl ed nono

aqeé'?élc'd cﬂ@éVQiBHeﬁ@&LMCé’! Oriailenagants that copr OH@@O\HGHIQQ pfopeft'eS
t

A T

wetltlag afertt lvansboé ietinslopgdtd prevideifog lalgense. gsdnmmrt hs&zed pores,

W iR ok 0SNG PR eI CLIOE STTUChAgar ©05eS-
the 450ghy edosidls 608! HapUsEachabddCwRl idbpropriate

support.“I'n yet other e od| ment’s, a cathodic arc
aapepeyaiariagents o1 acobniner anglogyesl thai gesmdibed atinyedwih respect to

SR R Atees. s BO B anthgehes P EAINpPRERdRe Surfhce of the sold
smﬁzfcbha&rtcﬁﬂwe%rteeeﬁcé Bf t‘r@@cc@ieratosmﬂﬁié)?1 bétefi‘npblasi'@d to enhance growth

conditions sufficient to produce t desired structure
atdhet%fqg@rcbatgl eadﬁ@déh@ﬁeépsmeg/évuctér@s Aceordieglyr mben current

R Evre SR REPCaL R A Eheig o "ERARAT rpSrorontily

plareom@eé thélre geaecabratihgaspecies ta@trppaséwtt@qmmeaweguons e.g.,
protocols, an electrical arc of sufficient

valleys between deposited structure, where there is no accelerating species, e.g.,
because of presence of physical blocking agent, such as a bubble or suppressor
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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power is produced between a cathode and one or nore
anodes so that an ion beam of cathode material ions is

wee@dnead: Prior to deposition of the cathodi cP@F/TS2008/053999
netal, a seed netal |ayer is produced fromat | east

, _but of t
cfhtse Aysrahy Bioskdhe sulRre . FOULBF the STy theplated structures
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th@hé@i'@aﬁuyp%dls Paingsdaregted s atigerslige|suppertt heln certain
e#ﬁb&rgﬁe{m% @lag%@%g%brp@gd%snel é;?efld;@ efth@F fno%ru?aﬁg?ﬁe nature of
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case 0 er pressure and a neutral 'target
archgeneramnr ewxiakic sioal rblasmmau sedomtackdd pdtht acsuerfsaqenof aveubstrate

uqcsqurﬁ%b @pﬁ%%&f&%%{tﬂpge eiﬁwlet cﬁ‘e%rt P@éﬁ%{éﬁ@g p%lrjous 8athode

uiRajdt: REFRK alsOHERHIDSS NGOHEST H@Bﬁtﬁaﬁiré b%‘b@n@rét@d 36n plasma
tinmes the average deposited fil mthickness.

begrovef treialie i@est may he gerz@atﬁcm@lngoafw Q@rm\rﬁmemrdprqiocol In

oA afPE ULl 5 ol ARTuP Hn AckBIcH U o, sutticient

paiisieis| proddced extwose astatetigrahd @héerrqraareeah@@és so that an ion
protocol s for Producr ng a structure via cathodic arc

beasp oS Faitorerglasial sl 15 peeducade Feiop i EBResEoR Rbllte Fafhodic arc
mbff, 4'd eﬁ’%gg\l 'i'%)’erqg p%i@lfr’ée‘?;dfr%ﬂf at'RGst BpéhﬁHgégéﬁ%o or more,

PAvention 1n ut are not |lIrmted
carésionalbadtal rmnbleEaneFrat Ehés&lmmdeﬂaﬁé]@ start;with 82hin 8Mesion layer
77 7 ;
thgt g@rgtaf[@r%e@eﬁ’g g@ﬁg Icg,rtm gl’é%sto6'?ih€4l5r’7\3g40r or alloys of these
métaﬁ@% r7§(9irst§nét%§la2y'éf1 mércﬂ%% §iesidh dfthe thitker @a?hjodrc arc metal
9; 6,261 , 24,726; 6,036, 828; 6,031 ,
arﬁj marf I@e_sealed v@rﬂﬁa?rmme m@agtmmclmwmm iBBpt Irmrted to Au, Pt,

AgS),’ (332 g78;P§’ agzbﬁgﬁgoPg 95 5 t%@gs 51@2925@@4cap metal seals the

adhesidh Mesal &e%ﬁ@alﬁﬁénd ) éh%rpt%oalsé HPerO QR tanBe thrcker metal
Publ i shed U. S. plication Nos.: 20050249983; 20050

deymzited;by2bemaih QQEBPVOEQ@&O-ﬁhGBS@@EdlCZ@'Qm b%BHB'n a variety of

cgAR T 1 HHIng R D66 5T a5 e o fPd Seidas couid be

AmiNe; TH&T Xe o resimpld eoikies af eitedyy preétresean radgd over 50mT up
rotocols are of interest in the deposition of a

tov1aqq0§@'§, and ginaudied fHnkiaseditarast. 18, tge casger higher pressure and
atn'ehfr efaltfdl ?éé% srﬁgﬁ chlQ%@ && @%ﬂi ?Tr‘? favor of larger
protoco st e

Fures Oced there
macro particles at the target surface durrng film growth, resultrng 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 electrode structure. Other
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but are not I[imted to, those described in published
PCT application No. WO 2007/1 49546 titl ed
WO pevphiemdabl e Medi cal Devi ces Conpri sing Cat hoRETYU$2008/053999
Produced Structures," the disclosure of which is
her ei n i ncor por.at ed ref erence. t .ot her ”
CMEBIAMEROOCER 1o ik iece SITRGR bledifon e tispasitipaymay be

erhﬁlo‘?@él' ANEFL pit6EdIE RABRNSH ite GRPRBIChIRAy bg%@adtéd for use in the
termfor a broa range of industrial processes which

preaentuilwentore dncludadbutngre rotelmitepiotbose desearibadyin &S, Patent

Nt o Ragd 2/ n &Rt HRAT Ot i oP A% Uflic o PRETSSS E45,354;

6, 608 |4132ﬂ®36@£f 390 6'5%88113 6 |465d7d3@|6?465 (7800'6@53652541”6 409 898;
eposi t conductive surf

6 aan {3|3é’ls &»3}91359135@65@4%15& 2248, 128 R, 98@@?8 @u!%?pbﬁ%f?aoﬁé)ﬂ 619;
6,6?8 76321 639! 609858 & @gﬁ?r%s Ay §§§,§gg,” 5,895,559 5,518,507;

ectrop hIS i ic

5,468368s 554@1]5&3, 5;81)70%5?, 5 pBgreeidt 5,2719,823; &62601896; 8/126,030;
o

4 §§%§'@5@ a0 BUBTTa Lo, Boalicalion Ron o700 S24608a: 20050180218;
zdlﬁotﬂs bes: WQMRE’&%&@UC%MWGBQHU@@M 3 yﬁ@940026242

I ncluded in the suspension to inpart a desire arge
20080208484 2 pO02@1 43393, 02@@20‘81086@1 aranl 2008032634, ttbe dlsclosures

ofPhish B e EbuEotoriEs bR eSEaE HEToaIaloaLS AT interest in
th@%ﬁosﬁloih dft fRmaty of dﬁf@reﬁﬁMa@&f&!@@ ?ntcoﬁtdéif ARG, BRYMinum,

be includes that is capable of inmparting the desired
etchédglélonal cakogicapri peotperlsiandesiruefusess peadiosd, thereby include,

o e PR e b afe tidsiibg THE@TEAB S G o IERLSS fo- wo

zmmi Agsheel R i"tnplantablé sMedfdal cDevitet oCoalsirigheCathodic Arc
graphite particles to mgrate to the surface of the

P@@b‘ﬁ@@'t Sigtuses.de i diselopure; i mdtigh ofs theseidedne@rgorated by
F"gé under-layer. In yet other enbodinents, the
so I'd support surface is electrochemcally rmdl fied,
e. g.In wetaothbe embadimenizabn dlsstedpHaretic dmbesuaopcp*rbtccos may be

of th rfa are sel ectjvel enoved to provide for
eRIOYRRs HIRel GRNBIC dapastions ERD) sxarigi, formaqhiad: range of

mﬁ@étﬁﬁf 'p%c st\ﬁh@ﬁpfn'c%e‘soe%cﬂ%é‘étlr@rél@éﬁ%&‘:’oretl% coating, or

I ssol ve t netal surface uch an approac
eleompimrdtlm parrdnin’g: naEPon cmilmuabpamcteersuspgnﬂe@umadlglued medium

la and/ o addi tives t ener at e esire
B B e ibtludticeor! iR, PReHEh Tl "l diRioRisis) and are
tt@urbrﬂé d B@ﬁ@uamogbrr@fet Al @ol!EﬁéIél' parB¥RE that thhXe used to
eposi t ed, by any conveni ent deposition

fo'jnotstaide sugs@nsmmaj.an elhabnerror cars ka nghargeg.can be used in
oBRRIELS e PR LS PhRsRS, S SR s polymers
pig@eals, dyes, ceramics and metals. For example, where the material to be
deposited is graphite, a suspension of graphite particles may be produced, where
surfactants 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 um, 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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In certain enbodi nents, a netal codeposition and
di ssol ution approach is enployed. In these

weersdirent s, two netal s are sinultaneously depCBEUSZA$/053999
e g via cathodic arc, evaporation, sputtering, etc.)

o AP AL A IR B 8 FELPIRTES fpidy to the
su@fbeﬂ@i‘én%@héehthghéry pIRY dicgatd ﬁel@n@ §@f|f|b'||@hf3 toRlaRlse theCraphite
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b3 PeE RN e BarPEl V1 ¢ sol uti on (e.q.. a sol vent

suchnagetvether epibciimenganhe s@ﬁdclsdpp@utcbu@écéid Blgctrochemically
nitric or hydrochloric acids), bases ( such as NaOH,

magiigdngs. eY'@f%lﬂ@t)'OCh@é'@JPa|a¢'S§@Uf'@n (WBeienPardiona af thxsurface are

se%‘dﬁl o v@% Surrfolv oé‘“?ﬁ? sh%ﬁed;@bhﬂs stﬂLctﬁ?lregaTBél‘Cexample an

argqus pbbentlb!pmayl arappglienhto maial Qunﬂacfcsw dlesolawahe metal surface.
aV|n behi a filmof 1 that .i ncl uyde ores

L‘T‘ﬁb ngr@faC H@%o@%@’w PYe éntQ%‘i‘ 'B?‘“Q’hé‘”%&a?‘tp tlt%’@”’tﬂ‘ photo-

reg%e?éyecrzénd/bﬁvﬁtﬁre?cﬁiltr\/e%”fbo éﬁ@r'éiéfa] Eegrb m‘?h‘ﬁegé‘ r pattern of

S ‘not W sh eave any of net |n3|
nadulzeé ionnthet $ierfacee dndcaritialof $hesp esibadimeotsdi meialslayer is first

AiBf1eq, € Eorii 87 Ronuetiaht HepBstpRuprotast oNBhadiiftgs andior
mﬁfsklhﬁe(etg?t ﬁhoﬂﬁééléﬁqsfédwﬁlbgéd Qbr!s%?éetlv@hﬁdfs'sbﬁ/b &&tah areas of

partlc es may be sel ected be smal |l er and nore
theswpiace andamake dxeswiace@ugbcond metal . Cathodic arc

depol 4t BlthgBiteh® s bl GaRRERMPER ikt iy ggoroach is

emblolyed ot theké etnipeditients; twozRetaldhgredsiafManbbasly Heppsited, e.g.,
may be carried out with an applied current

Vig SHINCII AL AVEPPEION, SPUNETIh PBe tagmakenaansrosiis layer, where
th@%éﬂa?sd?f?é@gea[ﬁ meF'tb&?bt?@dtgﬁ?é?al' tsgblz r?g ﬁteWIi‘tlroAut&eCu and (2)

chem ca ween net af sol u
a hlggm;omd}zabm?d sfollubm mltamsluc:h aS)Mg ledef]I \/‘\E@Lemttmlg deposited
and. netal 2 that farces to corrode . ahove .
8 os R AT 18] GBS ] Mt TRt i, aGIeR domains of
mbtdl B THfe Sayerd y[h@ﬁ"lfnnﬁ’é B8t ﬁrér@e?ec‘i‘r%‘llﬁ%' & dtion "{‘e g., a solvent

cat hodi c arc ere one of them can be ‘sel ectively
suthsa® watelr or aretorpamic ;e ( Issakiasgsuwliiiicnditéc pohydsochloric acids),

ol B eufh 35 NS B0 FBPAPESY el ML 5850 3 B ko
0usel4uqah%bne@|drhenﬁ@urmoszuﬁce shitsyn orpbﬂjéﬂé ittver Qﬁdt§Lﬁ'factants
porous under-layer is the active electrode (e.

g.
(suel lsdeqlyeidy teneaglycals UEQH neteraiony aetahad digsalves away leaving

oG8 AL BRES PlndIMoIGEPELAR. FnELLEbY 10l odldd GBE that of

thegydretles @rrhmang)t B, cdriein eatbouiie ehtd, @1.d.alwhiehe bhéﬁtﬁ)es not wish
copper, where o articular interest in certain

tockeauairunek artal 2uBPRNY Nswedthe B ther SeeIchIRetal’s deposition
cdlitrisd@ieposition current, filtering, cathode temperature, etc) 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 controlled particle size.
The dissolution step may be carried out with an applied current (anodic
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(CuCl) as the cathode material. Where desired, e.g.,

to enhance voltage of the battery, the active materi al
worespsheriobped with additional el enments, e.g., BCI/82008/053999

etc. The active cathode material may be provided onto

or.ous .under er using an onveni ent tocol . . .
dibgPILBRDa 0 1LRBD et WiHoHE sBetRaIEn Gibsdeaf MG Sase it is a
re8IR P HRAch&HRAI ﬂ?acﬁbﬁ@e"t@@@rﬁ’ﬁ%th! DBnd &ollition components and / or

el ectropl ati ng, or evaporation, e.g., chem cal vapor

a gepesia cowple pefoepnavera 1i and metahEttéay foreeatmetah@ito corrode.

TR0 ApPYS b lo By S R Flfie] (FaBHGAIR BLOR TR 5.0 any

paﬁﬂbpﬂlialf@ﬂ;t@ depbsitathadeatmd @ iard wheed veeof iBamestnibe selectively
metal or magne3| um al |l oy. The active anode

dlé@@ %é@qi 0 gishask qwaywwg;rﬁehnﬂ%ea pRRreus |ayaer Alsgyethe above
a%b?é&&n A of AHRY t%”fayd”n?étg&o'u . 'i‘oPgrchICrE' rﬁg’%ﬁ??&‘ BFNVsY: can be

eposition protocol is
ineerIednmd&poamposlte filen.g. , eI ectropl ating, or

evapor ati on, chem cal vapor dep05| tion,
revi e\ 3 Qntal%v@p oh tE%rQ%{PHSéfPé%& ilRIL IS, rt%écg\fﬁ iglectrode (e.g.,

cagllﬂ'(?@@r tmatéRal. S A8 ?é\{l&HéBr&bé\‘/@p%é SR Hiectld® material may

itry support enment nmay take any conveni ent
caroprfiseyar variain, of aditleiemt aeatesals. Mthed trenetedtrodanis a cathode, in

carhi? Hriiqigols thh caBog Medlsudi ieRidhs d2prat Pt §hparticular
|nﬁ#é§taﬁ‘ﬂecehﬁw @ﬁ‘ib‘é)@frﬁéﬁt% 8fe 20pRP WAL Rfides ychigcsrs c@pébus chloride
de surface, as desired, where in certai n enbodi nents

Ctuﬁa!) €8 rthac;@tmﬁm maieeal. Wierel desirestie.@! doemhanae eoliage of the

ot e Sectel SRR o Sodhdd Wb 8ebfs. o0, suitr,

etcdenti fier, descrl bed above, identifiers of the

i nvention al so include a si gnal generation conpone
The Eh@ﬁﬁl'v%jﬁﬁ@log?lfﬁﬁteé'@hﬁt%/ebﬂ PEIViderk ONtpethte poreps under layer

us‘?ﬂ@ gtcdn?/eﬂlewt %8?0%? Ih '&?mlﬁgﬂibm%i@“ 05‘%&?/3|ﬁ5he8rotocol is

i on conmponent, ‘emts a
ermplayedasuble aselichedepysitoneegy. v etectreptatingaor caapordamh, e.g.,
reater detajl below The signal generation
%ﬂ%@h\@&or SEPe&iPE; n enbodi ments can be any conveni ent

deV'&I@ogﬂé%erﬁtﬁnGt PierPls Bf RALEbAY Fhode! 2&tRbltved above, the

si gnal or no uI at1 ng transduced broadcast power,
angsten raateiriaat imam lcpmmleea(at |\Aaailet)orofc®hﬂ:emehtmatenals In certain

eBhifisHTs dhe R Alpsal ks Magasstin At Refa SPipagnesium
alldy. el guRe ah@a@,méteﬂarsrrwabé rﬁmlltiéécbr’ﬂd thBesrbddalnder-layer

génerator may be generic or unique signals, where
us1re@ra@ye¢qra{ﬁnmtw@t@§obfln glegtadn embodimeaise & depasitiane protocol is

oHby 86 5006, A1 BldFlbBosiEF ALY YictBoblarR8I8! SaPhifon, e.o.
chemical vapor deposition.

As reviewed above, in certain embodiments, the solid support 120 is a
circuitry support element. The circuitry support element may take any convenient
configuration, and in certain embodiments is an integrated circuit (IC) chip. The
surface upon which the electrode elements are positioned may be the top
surface, bottom surface or some other surface, e.g., 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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frequency nodul ation signals; etc. In certain

enbodi nents, the signal generation el enent includes
W@Rrwsnvt1py, as devel oped in nore detail bel ow, PEIUS1908/053999

produces or generates the signal. The type of

t h d d t
G IPn S 13 e B b i, SE e Ml?ego%%ﬁosﬁ above,
dbfdrgdentid indbni FPEISSACIRLE 2 YEREIA AR WoBORENEThe signa
. volts or ab ove, st and CerUItry nay

gmamaompnneﬂh@frthenﬁ@mfmred@mnfelsa striectdre thannge@tlvatlon

o R BTGRP het s BB RerdorR Yo Wi FRERef begpoeived

b)aboﬂebeQ/eV &y goraé eiescrided i ghepenabehilt balogi. Sther s@ﬂél géseration
may be enpl oyed. In certain enbodi nents, the signa

Ccﬁ’@m%tl%ﬁeﬁt@wb@m@ﬁfnmﬁfﬂﬁ l@@@&%aﬂbppﬁ\{;@l@mqwq gt is capable
of?gﬁg%;lﬂpcg dbtseRAnid Igﬁutga?g dﬂ)‘?r}ﬁéé’lﬁlgtlﬁq ﬂ’aﬂ‘s&@# >d t)f:b%cast power,

n response |vat|on € ac I on

upIEetieation mth@@ctwatlba cmpondehted)@t;ectatﬂie osigwdls of interest
circuit, which is assign address, and which

ca
inglyder Qutiare Yeblimited 530691@(1?'-&’“"90?'9565 aﬂﬂ%“%ﬂ%@@é}ﬁ etc. As
reG%Q\féoobva CtHletS| s Qﬁmﬁ%@ﬁ%ﬂ% oAl @eﬁ@r‘e“%‘?rt Rl be generic or

udes t e act vation nent “and~oscill ato
unigue gignatd, i whete mpo&deamtatme kypeshﬁw@s ot mtel;esngwcﬂmﬁe but are

ndt §RERH: FEoFosvE: sl ‘GBRer sbhaR: cahe: mesyiation signals:

fréq[;édégjqn@dlqbﬁém @@hatsr@ftsmtter conponent t hat serves
to transmt t eéenerated signal to a renote receiver,

whi cli eeriainembedmests dheeswrazalr@enetratlcnm@Iqs‘aentewslud@§ circuitry,

ad g%;begﬁ@%g i \r,ﬁ)éﬁacgaﬁéggg oa/ t% L!‘E:%%UC&FL@&%&T%{ estthe signal. The

tygé fof efreoitrychivisea unay U@ﬁénd eatgeastdmwrdlmgtr@mmg bbﬂ/%r that is
of signal that is generated and is to be entted.

suppliedi By Hitheawes sosirce Rk the dgentifier-elFot @ﬁ@@mﬁ)tWh%renﬁ@ed”V'ng
pckbﬁeroi% 129%oft 'B?fa%o%e%hag&?gm Cc‘?rrc{,lﬁ‘%/;1 gg%grﬁﬁg}ly%d. In other

ransm t er conponen
embogismeres ghere the tevihg power rangmfra(reabodtm T ¢w bbout 1.2 V, sub-

msnts thetran mtter c is made of
thEﬁr% g(? CleiRBSONE Mk %@é‘PP'OY é‘{'”@ P8W§ﬁ$ PF éPOHtaQ/-7 Vor

Ieéf‘,cie‘r'g% dn"és}ﬁél"d tPAnsitbr ?éé gﬁé ?r:iﬁr}/ 6(%1 @H?HB)Péoer S

el'ectro ant ennas e formof w res)
coi llg, cettaln emboslimeants, ethbodigmahtgsneraiorsiapnadorient includes a

transm e|t r b r.two electrodes,.ar .b ne. .
valRORiofigd Os ElpnivERS et (AR, Grfitals & Zidhay tlafie Signal in
re8pShse & aéﬁ\re@i@ﬂ By fHeSatthVaBibn f@niForfentOMPiROVEOD £4n be controlled

certain enbodi nents, the transmtter onl KI requires one

b)da@h@ta_gl,cﬁpu@,pr@hEs assngngdr@ gﬁc_ﬂr@@s@wt\g chmn control the VCO
ol SNSRIk, SRR TROR! bl BokPe b eaitd ya o crio
thdﬁln@ldde@fth@Ia@tlvamiremﬁb@tﬁemramfoﬁj’Ila‘tbleUsfr@gWampﬁtUdéUmbdulatlon
or phe}se shift keying to encode the address, an identifying signal is transmitted.
The signal generation component may include a distinct transmitter
component that serves to transmit the generated signal to a remote receiver,
which may be internal or external to the patient, as reviewed in greater detail
below. The transmitter component, when present, may take a number of different
configurations, e.g., depending on the type of signal that is generated and is to be

emitted. In certain embodiments, the transmitter component is made up of one or
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can be enployed in an identifier according to the

present invention. On the left side are the two
wWhisaoMoE| ectrodes, netal 1 and netal 2 (32 apdI/BS$)008/053999

These netals, when in contract with an electrolyte

tact t h te fl d t
mb P RlechBOes or Tt EnensdinenlSi FE radsiiue sriboiatt dsmade up
of SIRCHF FRFe wWids! Y. ENaHe 389N oF antedina(&. ‘P@béﬁém drhiBbdiments, the
provides power to an oscillator 6 1 hi s case

tratemitiea comparienias madermp @étcme or ’moq@r GOI||9deéS gucbwthe signal

R REE b KR e R80T Rt Raforlfeha ey digetroces,

anteAvad (Bgosethd firaT oﬁNﬂceb)e@cﬂlgeéthmﬁib@ttameembbdlments the signal
enerates a clock signal 62 and an inverted clock

is strajteamitied, eiter v ane prmued%ro@r%e%hy ANepr typayises. A two-
elbtifod BAfiomtie 3 Bolb s Spb ety fandfiebicihea Mingpote. In

certaim eminduimeots, rtlaglt&;remtteﬂ onlyhmqexaﬁrdr@ dbolwrdrbpr@f power. In
an 8 bit counter er;]rspl ,ok)éed Thus, the out
SQIBRINeBPOFINEES; ﬁ@evdif% MRIteEs | Wit 3156808606 0 dé@n%lﬁg@% electric

mggoé&g%@%to ﬁénérﬂi@s@ng% cl ock cycle, and cont i nues

11111111 it output of counter 64 is
couerIG;l 2 shm\hze tmeﬂpietallomf ame adpleesntatidrt bpheadect{anix Lircuit that
I n_one contt%&ns an

. dd
cahpe Srabied T Hebkietacaaiinont: B P 3PREMERREGh. On the lef

s@é‘dar@etﬂ@rﬁﬁc?%aﬁeﬁ)p@tefcﬂjodé@ 48 1 QarfPRistal 2t 132 and 33). These
oscil | ator uses the output of counter 6

metals, e&h@du&@OﬂHeCTaWdh@ﬁ; clestralyderpedused unoneaentaghivgh target

sty %S o i B BRI 3PS SRR G ko precursor,

agltdvwewdd bBovd), fdren ailghtRly tHAPBOVIESs Pawek o @nebscnlator 61, in this
enbodi nent, nux 65 turns on Si %nal transm ssi on

casgeshawn asrdt AChgmatie thermetals] 82 RIRICEs & I@%yglﬁ@&e (round) to
the iRt &ds 1Y \iouN5ot3 ﬁ?bv@tﬁ:g rﬁgh%ltgaég’ .ghg'ts the oscillator 61.
al SO a V sto

conserves power an ot her
A¢ rtiae ysctilavert 6rb iecpanesi ogeraties ! it Yepeedtes d lcbdxdsigﬂalsszfand an

insieded SlpcknbBaSE RanwEIGl LS PRPOSEE, L3RR ANBrodudee two clock
s@;@? grd"’ﬂ% &hé rlf?)u'hf@f”?1 A WIRER sﬁﬁﬁ eéHEJrF?Q & Wug#beac%f clock cycles

er ent types 0 arnaceutlc agents an
amama&ém coat insa @emb%coftregllsmre Int theogxarnsplecsifaven here, an 8

o CEUTRF 33 oo iat Ty dhE Bucal B ah B.880 B ST B value of
0@0900@0 U%ﬁdng@s Y@WOGd!ﬁ)OqUtaWﬁe fflmcb!@él@&y@é Qﬁ@ icohfit@s up to
By exanpl e, when the control voltage is |ow,

1t1ﬁéﬂ 11%” Theetrbitrauteel ofatousder 64 és ppuplepd tatthe imputzof1an address

g | e h I
RS, FaP08R: agl RERSIGHES AL 058, Erbbingplcadaress
infdrpratér, awhichacdn neg aitediwiret gmathei sirgenesard egbridigtes a control
oscillator. Alternately, this can be 10 negahertz and

VaaOREGasRITS. the OSoliiat B1snMux Bayises HisppaRsh lteauster 64 to
repPSd RRVInECaddreks Th t£defi@ BRLMLAM, BhitRSs 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 to transmit
without jamming their signals. The address of a given chip can be 8 bits, 16 bits
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phase. The purpose of nmux 65 is to control the

frequency of the oscillator or an AC alternative
wepissdirent of the anplified signal of oscill aR¢DOS200$1¢53999

out puts of mux 65 are coupled to el ectrode drive 66

Lch d t.h | t d
or3p fltsc By ey Gei, O HATe BLbfk 1B B8 fyerkina product, e.q.,

wR&@ {heabibAgKicrY rafrér&nélbyé’éﬂQ\hthadlﬁ‘@fénttt?p&eaﬁbﬁéméceutlcal agents
magnetic signal, or drive a sin ctrode to push

angt eaeh phanﬁmwtmal igrdefsireehte have drs QWrpspeditic aﬁd@ss

o Afsiorbing RS BrioBRASHS iRk B8 FERUEEY R O 3oREde, which

endoales ang belEFesesdrialipantrio adea s va@@lﬁ@tcﬁdbm flr&gjé Ldfd)scnlator

conti nue broadcasting until netal or neta
63y pxamples yhan Becanted ypliage |'9n|06'\héh§bllsuwhéﬁ thﬁﬁ@ﬁm address

bu{ %‘fat tfﬁXné‘@at‘ué%&gﬁg{wﬁl%b%@?ate&’bp%e%‘%B IbﬂaH” %hé’rﬁ‘?‘ne control

€ Si ener Ion~-co

vahagei isl Ielghgtmmrlspwﬂfergmeahddr&soblt ||$1t£ﬂe$t 2i nmelgatlertz signal is
but are not | imt se descr.i bed

geBsRiceRnP Sieclialraf Ia T et s 0 0TSy he1E gad 34 megahertz,
org%rdﬁasé%hlf%%g r@ngpﬁr‘otalcﬁ%hé:’r%r%@adé\f‘éé’rérﬁltrflt%a @yﬁbgmaﬁng the

application~serial no US2007/ 052257
phaseoddve pﬂrpo%@? naund 66i ¢ Ite dontrol theviveduoencyodft thgeoscillator or an

[ | t I\/bd De " P L.jcati
AGesi e erpbaiest Rsoampiaak sionale e lelBbber 25
2007Tlfr’é‘6ufpjdté %ﬁ mtﬁ@BS 6| @ toVéKe'CE?Bdé reestéd Which can drive
I dentifier Uni ted States Patent EI ication Seri al

threeleatiyderaod8wose ladiffetanial poteptiatitodhe isolwion: Agee eniascillating

o B BRIl y3E oo A 4 ShfFleRtroce to

p@mfdort pdill eslrgenoestirdmh endgentioihlnk@ls Sushenshe ddv&:e broadcasts
di scl osures of which applications (and particul arl

thglwpn@@@épﬁ ARA 1@%&%@@@t@q{gﬂb@@dd&@9§ slered i mux 65. That
ac#d?%gé RAYAG & B doehES tJ(ﬂZ ?H&%&JIH ecro?ﬁtl ectﬁnog%agsgl.ng until

ricated Using any conveni processing

metal deoit mentalar’(ﬁmandm&) is pbaswmeg rancegissolgeg i tloe gblsition, when
are enp )S(ed to fabricate power sources having surface

th@lt@d‘tleﬂbfi@ ONGUAPETRIRE: surface el ectrodes include at
| eashih g6 M sCRl NRS&ighall raf tdo?r‘nddhe?l‘? drBf course

sane surface of a CIrCUItry support el emen
passille. ﬁ)tleenbodmfnmmamnqobﬁnraeremtoo@sdengupnam cnodallu;mbaobto those

dgrbaty N ol cabPlsaling seb et ?ém«ﬁ@% ligBron dpril 28,
zddetbﬁdﬁjutw rRh YR 16634t cBY S| S W’@ﬁ)aﬁpﬂ@éﬂlcﬁﬂ%bﬁéll no. PCT/

t echni ques, including surface m cromachinin

UH200 0RE2Rb A filgdt eeh@ctkes, 1/ap00é engl biest.” ery@stWoNoltage
kARG5S, HRBloalS BT BEAY, ABpibRL AR HbreBc s
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 components thereof) are herein incorporated
by reference.
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not limted to: el ectrodeposition (e.g.,
el ectroplating), cathodic arc deposition, plasna
W@ R0aAt0118put t eri ng, e- beam evaporati on, physi cBCT/U83908/053999
deposi tion, chem cal vapor deposition, pI asma enhanced
chenjcal o1 depositio etc., Materi
C oo iceRfe Gl i, RarEaGg, WBind (dlly onvEaet ; Rigoessing
tebﬁﬁ‘ol@@? Nt rtadi eﬁ%ﬁﬁﬁéﬁtscb%ﬁ‘aﬁ 9|roc‘éts§fhlgr}ﬂotdo%1§ él‘eoerﬁployed to
chem cal etching, planarization, e.g., Vvia chem cal
fahdcaieayer suircehhaynglsstaceaaleciadss, Wiese thasudace electrodes

36 o VS G5 a eAMoe bpel SRl bR §aind SSitace of 2

mM@dsﬂﬁmﬁ dlsmehe Mseerdin Férﬂb@dmfdr@@eﬁlahag pPoEESBAR Protocols
structures are built u [or renmoved froma

areﬁmal@yearlnsajwaéereeowmarprpmcol g? |pyocﬂ-,u6@narb%ﬁ%xéfspufce Planar
piiEkding, IERHER SO o Lot SILTBIERE Aeh A H3ms (MEwS)

on pr plie e su

fabecateo | aﬂechmques Iuhblusltrfgat |swfafoebr im@toraachisingodsaraf  bulk
i nt erest arecglescri bed i ter d§t ail. in colﬁJendl n?h
MiseaMapRiNNcaigHRIGUSS: Man e PVBQO EPagitign Zechnigges that may

. . h

o e b O b B s oty out are

naZolirpiee rib: lefesitddepestioof (a9 elawtemplamg)t teathadic | ardedeposition,
ower @ources s descri bag above ma

bod be .
p'ﬁ?’é‘éer#’r Y EPUBETING. o sPRUY \GVARSralionhy RG] ¥8ppy, deposition,

Cfﬁé?ﬁl@ﬁF @Qb@r e@pbsifbn C@W%haﬂc@d Cfﬁ;ﬂ@l@gPQQb(t)l' @8pBesition, etc.
vehicle that aids in ingestion of the identifier

Matediabrerppvaldechnigues irfbyded, ikeit ané ol Ilwteﬁégcmtlweon etching,

ar e i HER o Nensite BBl AR, BIEERRIGY' So. via

cHegnigals plddhadical |polighing, Jaserl alﬁlllatldr) el@@tr@hldﬂdischarge machining
i nﬂestl bl e. Conmon carriers and excipients, such

h gicarAifo ol Hierest are| ibpgephicy@ketossls; qud’rtgl’seét in certain
I
TR AR ST i s

built @padnd/ot mmested Losi atadaed or sudaoemnf n rsitallyi plahlaesubstrate
fornul ati on cf the i nve tion include croscarnell

USING FoVaNRLY & ﬁ%’e@&mq}%%ere%ﬁh ag00RRPSILQIHPIRIP q%ratﬂﬁ’“ed to
th8! S Rkate it Btk @RAF nRfingr. Hubk St bPTRESH tr’hé’cﬂofi@)bf interest

conprise a suspensi on or solution of the corrpoun
arphalesadkeed i tal grgaterc elptaiblie sapendinga P@Ttapple:altloquusdnal no.

PEEISEARNoA, B8 Bistio Tk DT  woRY SR Miymorncspicted by

refrepeder, W th a suspendi ng agent, preservative,
surfactant, wetting agent, flavoring or coloring
agent. Alternatively, a liquid fornulation can be

OB ST A e &Rl P lentnd ng agent,
sucrlgeatifedre oﬁtﬁd\@ﬁ/taﬁﬂ@m tieindleéds ooy pbWeedources 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 corn starch or gelatin, lactose,

dextrose, sucrose, microcrystalline cellulose, kaolin, mannitol, dicalcium
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with water to forma suspension; and a syrup can be
prepared froma powder containing active ingredient,

waamsosk0and a sweetener. A composition in thePEDD&008/053999
a tablet or pill can be prepared using any suitable

har maceut i.cal r routi nely used,f.o re
ARG o Rt icoides. &) A8NG "G 1A12apt  BfeBiin B igdSbrators
cdfﬁl%%ﬁ %@bétma'ﬂ?é %rrﬁ&lafléﬁ‘s dfaﬁfeoﬁﬂﬁenﬁéﬁr%ﬁ)de croscarmellose,
m crocwﬁst alline cellul ose and binders, for exanple

mmm?]r\ys |n|@ycrallulqls@on@m Staech;, sbdisim s@mcfagtyozbﬁe pnd\algi@@ acid.
of  thai o TharnpeiBR et eofipS8.3; sbuSiiTD A sBlibaeor the

cdrﬁpmhcabﬁ(ﬁ)haﬂnac@lﬂmal"?|dc@éﬁfa¢il@@§ﬂ‘ |ﬂQ§@gﬁa5I@rliﬁjU&Scamer( s), for
tabl et conprising a h ilic or hydrophobic matrix

exampier ethasgl. radyeaie: SO"@I%t%‘PWT@@IU?@#%Qgh’em aeh gsrﬁqhéﬁthylene
Ol BPBLE'H M350 iy SO ARS8 B, o

agjembmﬂhhenn@lor\/eowrmghagém Altenathaaler taligall! &)rmmtatlon can be
contro}élablerate over period of time, rather tha

PrPafset A 3 FRASSHIUEDIC Roies pbPT @AMBlS. 8rPaWgescongning active
cdRBbUR) | SfboRnaie Bk CUHEASRITRIRIBREY Lo BoYESonsiiuted

or no may vary as a function of nunerous
withaotaders o Farm tahwqp.‘reausrmneand aadyrgpgpaoshe ippeparkedtfinem a powder
esent invention, .the ra f rel ase wi |l depend on

POt e ey Skt Sof o PieaREr - he

Concﬁrﬁdnﬁﬁdsq’ﬁbrpfn fthe f@rﬁ?'dp'aﬁfﬁblétnoﬁ bﬁl EQAMRS pidpAied using any
Anot her deterninant of the rate of release is the rate

suitableyghamadesitioal earder(shioagaslyoesascion pseraria $alig chmposmons

cbhesch 2R A0 PREB e Gpr A AU Dcose

mRebsrpstalipes tellulessl drite binadrsr fef elschpid,ysellieylpgndtidome. The

t he pol yort hoester. O her factors determ ni ng the rate
taplet canedise b@fPVQM'd@QtW% agefdar film eaaiing Cp’r@i%rn'lndUded as part of

thB@éJﬂ?f}@ adlﬁ&qual\;é %Bmedrbﬁl hH9Ea P! Fdrhfilste m a controlled

of t emedlum(el I nternal” or ex ern
retdaserdﬁsalg)e)foan@smmlamommdslrmg1amydedpmlrc)@|emydreph@tbuc matrlx

t he ctlv ent in the mtrix A c |t|
form 'e@%gfﬁaéecaﬁﬁ%awmﬁsie@aep SHD Il S Sre used to
dé?’fb‘iépa?%@cﬁé of |9é rﬁsdellfv@Fuﬁrﬁ d&vrs B¥hen the active agent is

I ncor por ation o ve conp excl pli ents Into a
refemse¢ddednatie delﬂh\|t££w|Ivehlc;lﬁel,l abanascaréamabla awhtorduliable rate over a
of ac [0 ound ecul ar .weight . .
oI, b Hifee natreY Yoo Tsteted o daRonsSr abudSidt b ipiection.
CB@W&I&ﬁbﬁéuﬂaméﬁ%ie%se%a? é(@ér#d R s, addysVEr ﬁ@ﬁﬂ%u Rthd may
i n polyethylene glycol or”a suspension in edible oil

vargraseAnpelon of uinterpes daﬂpﬁs drorf thecphamacsyticalcesrmposition of

thg adﬁgg%“ |H\?%rﬂ o?f?ﬁ? 9%% r{aL Sglgﬂ%ﬁeﬂﬁ cr‘?{é eg't?é?tdfrfhe excipient
selg@tet aandrethby teeddnilatis s, ofs @tk Wkcipient in the composition. Another

car boxymet hyl cel | ul ose, pol yvi nyl pyrroli done
detegvingbheh therath ekkaleassyis the raie fdiydielygie of the linkages between

and within the units of the polyorthoester. The rate of hydrolysis in turn may be
controlled by the composition of the polyorthoester and the number of
hydrolysable bonds in the polyorthoester. Other factors determining the rate of
release of an active agent from the present pharmaceutical composition include
particle size, acidity of the medium (either internal or external to the matrix) and
physical and chemical properties of the active agent in the matrix.
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sucrose, starch and ethylcellul ose. Lubricants that

can be used include magnesi um stearate or ot her
wOoreaoal10ile7 st earates, stearic acid, silicone flRPCTHDS2008/053999

tal c, waxes, oils and coIIoidaI silica. Flavoring

agent s such _.as qﬁerm nt of W ntergreen

cher. .
£ Vet ET e dOul o1, stasibid o8l DRRIEPasRayppY routine

eﬁdap%ﬁbét@ﬁ pﬁ‘@éédlﬂ@é efok @xaffplel Wl'h@bipfdﬁaﬁ’cﬁ%i abtfve@fipound and
dosage formnore attractive in appearance or to

exmlanSdem afhard igelasinocapsule. d\ltfe'nat:\cﬁ‘mm Semi-solid traglriy of active

cosBhouE® A 0T i SERREMSTOD Balub IR PTED L Bl chBhared and
filldaaatoPy bl hengn Cappalry or Bidl@bel shidlive I6@mpolﬂ*i’ohnE;Sd)Iye(thylene
1985). Optional Active Agent In certain enbodi nment

glyerl GrgarguspeBsionsinedibles b ciostax@mplenliguid paraffin or fractlonated

oqRBLTf Bdb e ribaliel Ao RErRle SRS BRS¢ e

mak eT alget b'mdieng el$at| d:rhre bevieokudedr &rer acama nmetrnm@éllumtfsearsodium

active er enbodi identifi
Ce}f?%)g%%?’ IJH' ﬁoé(nv'% PY"\F%%@]EE grXYPHPY methy"
clitidsee s@?r%gb 5 (EH Sg&'@thyl&elﬁﬂ%e‘:@ubh@ént%cmgpéé b&8Mised include
that T nc es t entifier active agent/carrier

magnmu&nstearaiermanmea nmetathossteamhes vdieatic mmig, lsdicane fluid, talc,
solid.or flu I @(ag ‘ﬂ liquid), which has an anount of
Waxss @gsﬁﬁgrﬂo oldalsMca: josage, present in a

pharpmgsiid agkhts Wﬁ&%p‘beﬂwrﬁ' GFI of WRteR§lee¥e cherry flavoring
a ent/carrier conponent may be referred to as a

gslifgecanaing beiused: Adddtqnaéy,algmv berdgsirable tmgdd a coloring

%3“{335 378 oA FTE AR SRS o aers

thegsbdtct. upon contact with a living organl sm e.g., a
manmal , such as a hunan. Active agents
areo@ﬁﬁrn@@"ﬂ@ﬂwté syitable fen useniibriaetformulaliens cCPfe‘i:he present

m?@ﬁtfd an dbs U Zéﬁn?d I“%éﬁg@{tjﬁ §b'ﬁﬁ%%ﬁc§‘%nl‘?ca‘?t BRlences, Mace

ormul ating ai and enca ing or otherw se
Pyolzhewf CompaoypPhitadedphidhPaadiZitveda@@86).nay be any

nol ecul e, as well as binding portion or fragnent

thereof, that is capable of nodul ating a bi ol ogi cal

O?L@ﬁ@l%@cﬂvg ?éﬁtw ng subject. In certain enbodi nents,

e active ent may be a substance used in the
di agnostestain r emb@mentsr pinev éderitifiar ofs andi sasgoeiatedawith a

a conpope a nmedi cation certajn enbodi ments
PiEERRLRcAl B fasbes: Ssfunthecenlid Heoany G sor other
campeiatthat Afakealp 4aé ﬂﬁ@@élbblé’\’@kléﬁt afdreéet ot AGt FRNIdeahn active

nervous system and causes changes in behavi or.
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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The active agent (i.e., drug) is capable of
interacting wwth a target in a |living subject. The

w0 2008a0110my be a nunber of different types of PEE/US20$/53999
occurring structures, where targets of interest

o SR RS TGN TR, BB Bovcans
biRgeEds apd bthEe fér‘rﬂﬁﬁatrrY@%r"@s PArY @nBapsuIstid o?aétheﬁMlsérprotectrve

i nterest. Specific proteinaceous targets of I nterest
cdmpongtds. The poliMe agenttraay ba,anyrmolessle, asyvell &8 binglarg portion or

RS BPRE: o R RIS g YGRS T BRI RIOROERSF I @ ting

SLICU &itelm cpraineembobines e} tr@actr\ﬁeJQbeﬁtSnfd?eb&dZsu&tBnce used in
PTB and PDZ domai ns, structural proteins, e.g., actin,

theu@ggne,&setr@atmg%tnmr aW@Vﬁ@tt@thﬁr% d'$€rﬁ$@n@gI3§b@I¢Qﬁ€P0nent of a
mSg%anoﬁ &din 2ERERRAAES etﬂeoraﬁtlves “@br@sm'a t @Al iNShemical
‘on channel s, transnehbra ranscri tron

substdrwes sush gIzad lnag:qtrcoctrelnatm,crrmgent Iwﬂmdh affect$hke a;ehtraEnervous
i ncl.ude one or nore functional

ent
Syé? %n‘@é’r§§§é’rh§‘%96$ '{P‘?rﬂ%‘t“ﬁfr al interaction with the
tar y b Gy i
oy i, Riide aderliibe, MERPRSLAE G FEAIENARY Gith a target in &
living almiadtoﬁ'she dangehdnay e ahreurphet iaf utiidferentutypasdof traaturally
i nt ended t t Where the ot ei.n,. the
oot iES Wit faub e b idRteStC BB hB iakdSpiuiar and
eitr‘ﬁceﬂulbt"tér‘ge% Slﬂihefa@&ét'scrﬂa Heh RSS! gﬁospﬂr‘rﬂﬁbioﬁs nucleic acids
dr ogen bondi ng, hydrophoblc hydro
an tlee dikei avhere eproceinesarat oic parttceltarctnterﬂet epegific gmateinaceous

ta(@%{%o@: uﬁﬁy%toxﬁgﬁ@?anwwgl I@V ﬂg“ sgl fhrﬁgéylelgéaslfmases

pHiodphatadeke rbdnctabesakyclbexylases owpsteabesaindfthe like, targets
interest may include cyclical carbon or heterocyclic

COJFPfLﬁiﬂgrrCBH“%tHa/'BVOM?@WBtﬁ’f@t%? Asetey i REAGHENS ﬁ%ft‘ @sethe SH2,

sﬁﬁbﬁité Uilﬁéj’ r‘-’ﬂb;zh dBfr%uHé @RD& o4 th?reﬁ‘Eo"@ngBEﬁh ORBulin, etc.,
roups. SO O I est rug nol etr es

mem‘anametrrersepftomdmmmmgldblmrrej eqy) BE, GGhICdidh‘bSﬂ@t receptors such

tides, saccharcbdes fatty acids, steroids,
%9’? ﬁﬁ’f'ﬂ%@&c R} (Channeles rasmarkiaie BHARSgd! C“Pt'on factors,
GRS 4deiheq Such conpounds may be screened
Slgo | néﬁjltfy those o el nterest, where a variety of
di f fEreeactiee agent fie. pdmg)cmlag incledkn@ven or maendeefuactional groups
der i m.a natural

nekesaat Il CoRtE Dt TRractiohrisltiet Rget. o 3 difiupsinpsgssary for

h;forr@pah@orw Hpdréphiliet )éléétro%fﬁtrbcétsevérﬁ‘@ovﬁleﬂg imtePdclioh8 s depending
synthetic or natural conpounds. For exanple, nunerous

o pasicelan\ug AnNdats ntendacintgelind\hare dhe dargghisnagiretein, the

o ol inaL i dhte Jhr it FRE APPSR stmeinpl ineraction

with proteins, such as hydrogen bonding, hydrophobic-hydrophobic interactions,

electrostatic interactions, etc., and may include at least an amine, amide,
sulfhydryl, carbonyl, hydroxyl or carboxyl group, such as at least two of the
functional chemical groups.

Drugs of interest may include cyclical carbon or heterocyclic structures
and/or aromatic or polyaromatic structures substituted with one or more of the
above functional groups. Also of interest as drug moieties are structures found
among biomolecules, including peptides, saccharides, fatty acids, steroids,
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ol i gonucl eoti des and ol i gopeptides. Alternatively,
l'ibraries of natural conpounds in the form of
whawsaeilal , fungal, plant and ani mal extracts BEBUS2008/053999
avai |l abl e or readily produced. Additionally, natural
nt het.ical | braries and

ol B Ree P RBHST. bl SRaipos SoRRBIasHs’ thereo.

S ébrﬁ@buﬁﬂ‘@n@y%é‘@éﬁe@ﬁbd W& RfEhiif PN SR imBras3 aWhér@ a variety of
dEro uce combinatorial |ibraries.” Known pharnecol ogi cal
i

gamt scregpingeprottgale asiknewiin fet@ad or random cheni cal

cot ol BELPY GreR il e Flin 8t ourring or syntheri

corhpoiciItRht M) a@s obfginsdciomt Be widd | wricdg eIt sotebe including
obtained froma library of naturally occurring or

libsgieshet penthstie onnaéural ReMparARgs-a Aor kpaMples nedRFBIMAeans are
GG RO SRR BRI S b e AFRIPOU drganic
ccgupdsuddsbr am<|(:|:l e&;omhlgcdlesgblrrmlwnyg e opesparation hav e randomized
denonstrated so esl.ra activit I N an P rrate
°|§J€P€€\$PH86%§§Q 'QSPePi’FéeSac?‘?tﬂW'Veb%H'B"aﬁ'ﬁﬁéﬁ 'fﬁtu al compounds
in! thBf&frh &% bakter If'un gﬁﬂi%ﬁﬁi Rt eXHHE sn&e%llagle or readily

screeni ng suc |br are known in the art
prddeced.brdtiiionally, MtUraI?dr Snthetically piodices, litgdriestasg compounds

5 Ez%%iﬂgg%%dél%gg ?glfllgrﬁ%ogvggtioﬁag@en%cglggﬂyéyl and biochemical
m@a@@é %ﬁ;tﬁ ngaygzgegg%edg t§71pro@8§e %oﬁﬁﬁnéi@ﬂal libraries. Known

prarERokEical sagats omay: be &lBLGEteID tosdmecaedogr rangom chemical

PTG I ol Sl AT i TGRSR ERY eoffiricaton. etc. 1o

prodties eglicturgllardogdout are not limted to
car di ovascul are%gent s; pain-relief agents,
[

anal e HUes; thgaalivet ageNt Y| b%f@@ﬁﬁﬁﬁo@mageﬁ?f'@fy of naturally
S t

ohfing 1 KAEHS M0B008% BB, ASKER5) Solfodinds procucoc

thraughf aombinatgrigir oteaos] $eey doenpogricodaedrsity pomthiregtorial library.

onpo |t|ons as descri ped, aboye ere ,
WG ODIAIRRA  §OBy SRRt IDrATiSRar ik G c IOt o o) el have
dé?ﬁéﬁét?c{t SrSOW?é"d%gﬁabI@’“@étﬁntgoﬁ a‘haé @Engfe g@r‘é‘eﬁh@ assay for the

nay urt er 1 nclude one or re ac agents
actiiyf @omhmrnatgnaluttmaxi@mmswell cassmemodsdf@nuanbdmung and screening

d wi.th the ph t

s BpaRRa e cici it b DAL TBEEHDed S ST 13 B4 018;

5, 7denabit Ise‘rzﬂoggt Re7gdossmes BoBm7Ae 51688 0PaLEER 6965 684,711;
‘each ofher, ‘at least until adm nistered to the subject

5.641:868d 569,608, 5695.85%y5 574456 57 TH98I G, 3243« 5,549,974;

e {
580508 it Yo BeRS e oo PREERRr st ote; Riagaoo,
thewidss ats of Whisreate Nergi intorpoestedi by efdredtaent s,
where the carrier/active agent conponent

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

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

pharmaceutically acceptable carrier or vehicle, where the carrier or vehicle may
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iIs a solid structure, e.g., such as a tablet or pill,

the carrier/active agent conponent is produced in a
worecwage1190hat provi des a cavity for the identi fPEr/USZNE053999

identifier is then placed into the cavity and the

t d, bj ti Dbl t to..
tofiPginouiden o™ arsindie, ablie aBeRls” B MRaifEans isich arapsitions,
ar?rﬁlé?ﬁl*flgﬁfg §taﬂbl} %@é@éla!e%i Wftﬁ%é%a‘ﬂﬁa‘&e@h@ﬁl%dé&@b from in some

i ncl udes a feature which pro uces a cavity in t
maseel. fynstablymssesiaéed isamean! thethéhe iantifier and itke gpaa@@ form do

gt e B 46Tty R S U BBl Sublat in need

thbpddfete.d.s (SoMYetisnd Thet Rentifienvap| s %kmrdsso@med with the
in the shape of a rod or other conveni ent shape. The

Phasmacertieal Qagigyractive qge@.t] Cp@méﬂt Pbt*}@rféﬂiﬁlé@s' 1 Hy @ thymber of
dlforetnli‘ Wa&@b'n %ertam %n#t% {<CWHeFe ﬂjléaggﬁleh%[é;ﬁ’\fél cﬁ@?nt component

JOa"Ea M S pr bt e
|stabis@Itd strucauret reeg., vanchatasora méblehlcfr pittbatiereatrieractive agent

tabl et without a cavit first produced. a
CHBROA§N IS pﬁ?@dﬁ?&@%‘ @I'Y”Q'H{efttg% | fovidesya cayly FQJstgﬁ 'Qe”t'f'ef The
Idgwlﬂél’l 19 thérmjaa?@tlhﬁ)' e 'c%vﬁi/a& that E’a%@/e s@éhé'dt Ye. gndwnh a

the cavity s to produce i nal
biotdrepatiibodateeiat, 40 prodade dte fusalmandpmsenbmforomtannplagm certain
e identifi

th b t f t wh th :
e EIETES iy Sblel s oPERBEL ifiBra 6 Ab T uePErA deddlie which
profdee bi @ity in S réd(MARt éomebé“s%HttabFéteﬂ’ﬁ’é’Qiémiﬂéﬁls placed into
tabl ets are” produced by first mak |n‘<13 a bottom hal

thereavityisingt thepcaudliyrepaler te ipgeducegtheetinalitabledl kng marlahora of this

orhBEaHIR, Blp WP R COPPRL kbl s6ER Ehle Bluile gy im the

shaipé @r%abdg@rngtwérl otn&IrRemNEhise. p‘rrhdumen@\imélél@dnent is then
desired conposition. In certain_enbodi nents, a table

feﬁ&“@ﬂo@ﬁ@é’uﬁ@ @W'Wﬁnlta@ﬁﬁbﬁt elhe Lﬁﬁm'{'ﬂﬁts Plﬁ‘éed into the cavity
@j% Jdvﬁ e%léc?%teﬁ%dpe ItHE vﬁ{al tQBIe‘?rﬂglé?]%%éra{?érgo{tron of this
0 e

r exanp an id chmay or nmay no
eraboanpsaﬂt,aaeMblen mtltmmanwaawty & tmrmroducedrmrﬂr thein, a cavity is

gty e EBleb S oney aserAring. | 1S WefTle 1 qiaied into the cavity
afy ﬂ?%rc%(?lrty sBalkd tPBWRIce MHRfiGAMRDRSS ff tyég offdrd&Hbbahtents, a

I n a manner such that the 1den ier is
tabtataas @oduceanby eoebizihg gbeiidéntifiesfwitrheulbpdrtedf thentatdeid where

B0 SRR T8Y (4 QUL RS A 5o B < ToBH PRI O o AFuEpal. For

exdtenel fr éértalﬂ SmBBARRInts hablefdUaledsrodRicbH Dyt Mt @laking a bottom
structure. é@ anot her enbodi ment, the active

halb@ﬁtth@atableé,r p mgoﬁ’eewtsmaé@ﬁrmatlmﬁlmeat Pngailgcation of the

QR MaBict 8% 1R s sERTRER T Bpinbef ST BELEbIEs heffife botiom
haiﬁtandtd"@ialQjﬁ?@daﬁmﬂbbm@rﬁtet@@@db@b'tﬁésflrmhyiebﬁ?eélldohﬂ:ﬁbsmon In
with an identifier by stably attaching an _identifier

carizin rRMbegimants.ce taRles s RrosHeed PRGN (9alifigh Swsh that the
icdBhfiffdr i& oS PRRIde &5h8TprbdcdPabidt: F&r Sxample, an identifier, which

may or may not be encapsulated in a biocompatible compliant material, e.g.,
gelatin (to protect the signal generation element), is combined with carrier/active
agent precursor, e.g., powder, and compressed or molded into a tablet in a
manner such that the identifier 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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di ssolution etc. For exanple, a gelatin elenent that
snap fits onto one end of a tablet and has an

WO dwatdfiper integrated with it is enployed i n BEF/US2008/053999
enbodi nents. The gel ati n elenent is colored in certain

read entify tabl.ets that ve, been
oo Spdimerf e oa&qepaﬂ%wleéuerﬁemanwgﬁat PHIES up the
taﬁmbfdr@n Irjf‘?ét ahothet 'eYTﬂ:)cﬁﬁI%@hf QRErdc@ive Cé{jm@/%lafrié?rbomponent
d capsul @ configuration, e.g., such as a gelatin

preap@@r énay beeal liguiaf iogmuhitioonwh@h is dzamobined rwitjhenigentifier and

;B ESeUirbu e Y A=CofREBRNRR, nd et RuBhdimerss. pre-

madélﬂébSlé@f g hedRERP&IH bANdéstifr @Fwigoly etathingl an identifier to the
onposition. The above revi ewed net hods of manufacture

taal% QEtierest preiprataeels shal de pet akiel @wpr@peanersf@rtsﬁttablet e.g.
t

RS E5 SRraB BB Rl B SRS BPiq Bt ¥ o a

tableg addSTaMredJIemher mtrgratest wak IItQB etmplayedmj_ esrtain Agnbodiments.

in certain e i ments, sitions are
T'thﬁ?laé'ﬁl FleMenG i RO Oée‘g In cg{tg%qsm ”g&jﬁ d@e’@ag@f sigegfy tablets
th& Rave bebhqicaow e ihe/ ‘§f aﬁ @eﬁelt%ﬁ’i% 'el&ment. Wh@ e %meeg%mposition

I'ngestion, Injection, e conposi tions o
hamalmaicmageat/@ardescomn@osﬂ;lbedllléd@apdelel ewmdiguhationaesy., such as

qufgf%ggi%l%gpt?t gﬁ?q r%%?abe ipﬁgg%iﬁé%ﬁt\f'gﬁt@)g{’]sl?é r{tB egrat%?i with a
R dRIpBnohIS! toSYP BRMBNALAGS AEONhIIFe RPSBIESHIRTPwith the

that include the subj ect conpositions. Systens of
agiiypj agent/oaréen compostiondt predussr the dinahisempesiiios; Bhae above

oL SR PS4 o) TP SRS aiteren

wapovewhiah tM@bbnmsmoﬁewwhe eeatdn amyCoapRIRIMctuRA. |
in the form of recei ver. The signal detection

c onﬂan@rfalrmgmwlme@t?g Hheiigamifieys &é@éh%ruﬁ@?%ldppﬂ eadministration
toné‘ts'tﬁ'b c‘?f AL Zﬁ%cﬁ' 9{1 gk t‘é\fﬁa&m b%dgﬁém% afird CB% 8&@8@& a8l physically

gener t1on thée conposition,

broken esvgd disspheed, ﬁe@nmled eneda@restcgffolmhgmmméry to a body, e.g.,
enpodi nent s of the i nvention are . those that are

vig o KIGe§liPed "BJSCF%eue\Vé jﬂ@u GRAIPOSHRSaf | tesei empodiments  are

diStirthuisied erﬁ?bI?\ﬁ%ﬁse %ﬁ*é c%'ﬁ'ﬁ%;& t{?ytt)(ﬁ;hq&?éﬂ bhb&urvive transit

uponh contact o entifie ar get

thpdugh ibleqgsistrairdestend cbﬂalcbambﬂjanm@bs'tfir‘@m cofmplétely, intact.
identifier. The signal receiver may vary significantly
dependi ng on the nature of the signal that is

sgengjated by the signal generation elenent, e.g., as
revi ewed bel ow. As such, the signal receiver may be
confAlgarsavided ﬁé@éw@ﬁéﬁ Mllfm'vg thedsrﬂbjecfemmpwté@n%fSystemS

si-anal I nel udi n t S
oS80 et PERHFL i ! ohh fobindie SR8 more cevices
that mslude an gndbdly |@<§Wer s@Brden@f Cht eifhvahioe. elgn aAr idantifier as

enbodi nents, the receiver is configured to receive
reviewed above, as well as a signal detection cComponent, e.g., in the form of a
receiver. The signal detection component may vary significantly depending on the
nature of the signal that is generated by the signal generation element of the
composition, e.g., as reviewed above.

Signal receivers of systems of embodiments of the invention are those that

are configured to receive a signal from an identifier, e.g., to receive a signal

emitted by an identifier upon contact of the identifier with the target physiological
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a signal conductively from anot her conponent, e.g..

the identifier, such that the two conponents use the
whowg/1af10T he patient as a comuni cati on nedi unPCHES2008/053999

such, the signal that is transferred between

Sl b naB i b BBl T b Skl By iaitcanty
deT dlﬁ%ﬁh'tﬁe at @@ st 0d Shrdahaimyg éiﬁarhfe%ﬂ%ﬁé §%1nal generation
thro and received fromthe skin and ot her

elem@ue%gofaStrﬁwes\@@i leelowb A&ysUCh, thee&goalme@ewer ey be abnfigured

oskabErb A rloffbratsfage £F skl Sha0gp ado ey to: AP

&%‘ﬁ@@drﬁ@ﬂ%c@gm E@ftiicti®e qn¥afisld) |Siql“@|s ,Catdueti®rsignals, etc.,

d wire connection, or even a radio k connecti on
asrf W'Q&%@ﬁp’t’@ i Eﬁigﬁﬁffﬁéﬂ SENESIMHISa 19 IRV Ia6PBhoweEdo receive
R PRl P LB ah BT S AR P R R it

tws:eosmpedema asee tiokk ivecly| of ecchainge dasy macdhenwskiaticandadium. As
subj IS connunication

her body tjissues of th E
U&%@ﬁ%%éfg dhqing tg&lﬁh&f% é’@@‘ﬁ ﬂt‘fﬁfé‘t{?*@&éﬁ JoY SneragipEet iravels
thﬁgﬁ‘ﬁﬁa@ DRl LADES, &Sﬁeé gtk é&%seﬁ Q8L Re TRedYentifier

Ject ere e receivers ar
enaiitegngignalanhy beomaemnewdt ihraugh aedwecede@lfr@m the akin and other

oidialitistiar ¢ SMBRLEOR m P T BlebeanniSiga o eufent (a.c)
vcﬂﬂagétélgﬁé‘ls tﬁﬁﬂ@k@b@hd@ét@wtﬂﬁ%dﬁ’tﬁ@@oé%t@s@@g Asheresult, such
tissues of the subject. I'n certain enbodi nents,

emhedlmegﬁeldqj@pécfewre ca@ryp@d@honalscahie emhard wire connection, or

i e R GRG0 oBunTERe, TR b’ ¥R om he

auteaenvas sepiscapaitd € te Centeal, trarmittiig &ed i’@delvmg un|t and other
simul tanegusly detecting multiple different sig

camponents of U SKsten. Gingaing, sarsasidaim age diestly eNaranged via the
l}?ﬁ %ﬂ'otP@PSba hisSYs b fHe! %?%QC’[VE}{HISEE mﬂiurﬁ%}aﬁ o%r 1iocol as the

ypes O S|gn receil ver ments ere

advamtages tatehe ee@emers mag emsadadtabl\yaarramedieateaw dgsmd location
roduced by the s

t he natur of t he si naI
Oﬁg}?eg%é the sHRIast, the WC@H‘E ?‘F?eﬁ%o”%t‘tl’?@”)é |08H8?Cted to
thESEBUIEH éT@bft b&lcbé‘r%c%}efo?r Ctr ﬁétsrgfﬂwagstregﬁsnﬂssuoﬁo'fe

nore e ectro es, 3 or nore
suglumttrcmmlseog is carried wuirtbro@hmemje@ncal aonduotas pravided by the

of el ec etc detect| si nal emtte
el Giher Hoeefstieb Sofer sy snidyaghise signal
détB@tldrﬁéém‘b@heﬁﬂél 6i%e \{\héﬂ ||§9acﬁ|"\/ﬁtéoﬂﬁﬁoﬁ\ﬂdeltedt‘6ﬂ of a S|gnal emitted
el ectrodes that are dispersed at a distance,

e. d.
fremsanigestitieatin gertaigs empedinerisr tiresignal weeiver i capable of (i.e.,

odiohF R Bl AR, dnliind ARG Mt Sabeigh B 8 or more,

5 eAmasdct0 apnforenetabout 0.5 to about 2.5 cm e.g.
about 1 cm In an alternative embodi ment, a rece| ver

t hat ThR isignalsregeiiengnay einglideogeVvarietyngl 6iftedent fypes of signal
reCEIVER I RBRRIWIRAL She tifiure 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, etc.) for detecting signal emitted

by the signal generation element. In certain embodiments, the receiver device will
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signal detection conponent may include one or nore

coils for detecting signal emtted by the signa
w@emenexipon el ement. In certain enbodi ments, tPET/E0&053999

det ecti on conponent includes an acoustic detectlon

o BiBTaRT Bih 4G et s ta Bie ARpRiRH AbACSARME gt @ distance
thBebGwOhebRelbage s, teicti o cﬁﬁeﬁeﬁvam%@b%ﬁe) didtahice may vary,

provi ded, for exanple to increase detection
angt sbeditaintgmisdittents rargss. frmhﬂeal@@lgr(aﬂ tp exbouy &r @nopuch as from

2l 3 §aboa5us 65, 8 S BBl e 1 L ABpARLFe BiHB8Iment, a

ret@iver Wit Uthizex avdingle ehé!ct%déﬂ% erﬁﬁnﬁédt It b&taihhgnbodiments, the
receiver is present outside of the body during use.

sigp!r detepléon serpsent @QWC&M%@netQTemﬂfg §8ils fecdeigsting signal
oY 48,5500, 3o R0BhoDSHBLLE, I SRS BHEEBAEE o s

deiect&m vomponeht ineRslescarr aomﬁtkcedéteowort bBEment foedeteoaag signal
he emtted signal from re‘ige IEI}/I gnal recei vers
emmeéir%hq pignabigengsation slemept. |In Gertai embogimpus, mu't'P'e pairs
r i 6 [
o EECI IS AP 5P SR8 T8 e By Sodveinie) BRMIREL BB Aanifle (o norease
dét@t:tmmprdbabdntymtuhess@yaitem and PCT application
serigal no. PCT/ US US200 file Febr uar
S e s o R 00 Bhre 2S5 i OB LG ipantable

siGhATEesivVERS P Exiehhalerabddirfentd, QRS (gl rd@ivdrGsled ivo, by which
Signal receiver conponents thereof) are herein

ls|me@rntpt@atattr@,ej regeivesfierragsent ouisicer efaihe kedodurirguse. YWhere the

re?éﬂlg 8 d?@qﬁéﬁt? 'ttgegglgké ll’%%% éxt'éé:lﬁvlllg/? OG@ &Péna"f‘ receiver is

cafiguesd to bestahpapsssiatelavith grabodg ey y eitheryr Bieo or ex vivo, at
configured to r0VI de data to an external data

lepglcdyringr thedinge thatsl reretygy the enitiedhsionat tiemrthg 1kdhi t or
(suckqas Féc@%? %glﬁJIB{BﬁII Miudd &ﬁ{ﬁ’r#&%f’&)li’(fﬁﬁiotnoéﬁ’ﬁb% receivers

MAC) , “a persona assi stan
diseleseq)iimgP@av apgelicasionrderzhomoe, P@Tmszooan@esmnmunentAprul 28,

f fail.ed d t
2deResh i + RERTEA JhiormAlGs ISeieT hgsed T Csplcaom serial no.
POTEEI B0 @zs&@rﬂ.fvéa b FALRIARIR 2008 Lake b kLt Event

t he subject’ or smart pho I ch cou
Mprl@ru&&estempr orMm dl&n:las”wessmérwhid] iapkbcatiomsntedidcpartionlarly signal
Y, ar the PDA eiving a
Bt cAmPP B e e ate I ce Rgrated hy BT aRS
es S|} taft @mbBaﬁnémt@nme $igR &I rée6ivBRY duhfigardd @Hpilideddata of
retransmt data of areceived signal to the |ocation

a gggaiyedhisianal sajadlosatiyre exterpak tor sridli subisct. Faeexamgpld, the signal

robfVEt YR RRCERf Ao R el O PRl et regeiver. .

wipich\thag b@ahah@ffomr@@Mos (ol as @ eedsiad efigrdor), a computer
| ocation. As such, in certain_ enbodinents the systens
(eithe PGaer M Gex eheiapnaldigial assistant (PDA), phone, messaging device,

smart phone, etc. In one embodiment, if a signal receiver failed to detect a signal
indicating that a pill had been ingested, the signal receiver could transmit a
reminder to take the pill to the subject’s PDA or smart phone, which could then
provide a prompt to the user to take the medication, e.g., a display or alarm on
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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which is distinct fromthe receiver (which may be
inplanted or topically applied in certain
weersdirent s), where this external device provPOBEES208/053999
nunber of functi onalities. Such an apparatus can
I ncl yde t acit to e feedhac
resffed ot dociniealion eyl Bhse§sutics, Aermatively ing signa
re@@MbPeaécﬁﬁdhgk%éV‘Ybé’f cONfIYREST toPfhed %féirog%){e&x €, external
devi ce can be configured to sit on the bed next to
lntem@gwpn@lwceetogarowdemg otie rﬁoewe@&gn@i tean eytampaldocation.

nome & st by Bl Imandieils e seRis, iUBlde B &tmal evice

whiBh ¢ BRttineNfre@seiei reediven (VIRER k) @ehmpmrmédn@r tepRe€dllycdsplied in
of the subject yatent appllcatlon both from

cqsieUn naEBgdinaants).nyéare o i e guiarnaly devicer er'ﬁV'ng a number of
PEYGIABY! 8fbn SRNIHMRAARYEEP TG thd SabSeil) flHRSAbe fecdback

vice or a

andmbpm)pnhw clutmmegmatum td tree patidnt. Boehrudeose cah talkeeany of a
extern apparatus is to get the data out of the .
”LHB'P%H ng hb’o%arﬁ“%'ﬁt e devigesae! eG%“QQER‘LF% s§on the bed

né>ﬁ%ecﬁbe;?ét@nta@§ar§tﬂéﬂsi h’r'o?ut@P Oirer fbﬂn&fso‘ﬁ'cﬁﬁier but are not

armacol ogi ¢ and physiologic information in a
Iimltfad ta; dPDBAe, smarisphiartesd hiohre cghnpaters aatomi e @emma«taumead out

g 5 riasBa s beddn dBAte deBigA SBR aglgEhe) hgepigiEpaten
apfistieasds, Bﬁththtﬁn'M%‘c@ﬂtléalﬁﬁgﬁ@étldnn@p%% h@@ﬂ)’i’n ®hysiological

usi ng in-body devices that include in-body powe
SeIGiNE @eVieest kech gt |pmdu0@@inmt@nnai}y bVeah@@kserﬁaketrh@ewce or a

d%@ﬁéeﬁéﬁﬁ@qt f%z1 {i%t% E%@QP 6 gTb u'é@?ge gY S%egég%?nél napparatus

isitojednhé REatd bet dee patléhtaar&ﬂ tnt@@n ekmrndlwtdengOhbefeature of
device, etc. The devices nay be enpl oyed wit

th@a@ﬁ@f@ﬂ' O@pFﬁh'B'juéCtSS'tS @&hilty dpl Qroé’iﬁﬁ‘l p@aﬂﬁéﬁ@@g'&?énd physiologic
m[)df@'n'éﬁ?b%&é’ éornqatﬂ'gPlcéﬁrbe t%@h\‘i{}]&d’muéﬁrﬁrﬁ%ﬁ} %%SHI medium,

escri be organi sns ch areg wth
suthass anelephione, linentd adientpte Hecatiotesschcas @i olimicarf ©r 4o .a central
dogs.and cats), rodentia (e.g., mce, guinea pigs, and
MpRYQNNg 898N i mates (e.g., humans, chinpanzees, and
nonkeys). In certain errbodl ments, the subjects will be
humans. Fol | owi ng pl acenent of the devices in the body
l\/lﬁﬂ'H@DSubj ect, the devices are enployed for a vari ety

par dhgtaRS o i fuvenllh TGRS RCRORITRHBAH dhg §-Riby oevies

that RGN #- b@é{)e'bbv@sfr dolirGs<L ot th@'imfenhanCGetn@réuy, methods of the
enbodi nents, the in body devices are ingestible

inwentiarewll inslice plasingnthisdaybastydevied in semes meaner o the body of
b3 .2y HEBLERHR i IS B a B B Byp i e cvic
ettdeThé fdewlcessmay be employed with a variety of subjects. Generally such
subjects are "mammals" or "mammalian," where these terms are used broadly to
describe organisms which are within the class mammalia, including the orders
carnivore (e.g., dogs and cats), rodentia (e.g., mice, guinea pigs, and rats), and
primates (e.g., humans, chimpanzees, and monkeys). In certain embodiments,
the subjects will be humans. Following placement of the devices in the body of a
subject, the devices are employed for a variety of purposes, e.g., to sense one or
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detected, e.g., with a receiver as described above.
Such net hods are further described in PCT application
WG 2008/a0110D. PCT/ US2006/ 0 16370 filed on April PSI/US0H053999
and titled "Pharna- Informati cs Systeni; and PCT
application seria US2008/ 52845 fil.ed on
BB e OETca b AmelSts, ¢ PetieN rgaas 19 BoEs dher RSkl mark a

e%§ﬁz§1r6i/entbhlfhté’re§?|e@c§ures of whi ch applications (and
particul arl'y signal receiver conponents thereof) are

her einrcariadn epioginmantsy thetrebedic devicas Brerngestibleedevices, where

|nc i - body power.  saoyr s.f. n ma
thie s, evieh” S60%el By ot Al A cieBnpid ol & dsRe™h sucn
embﬁblhﬁhrﬂg et ichhitsrageinystedngnd @nsighar apmtdd ®y the identifier is
plications. Specific applications of interest

de?tﬁ@]edd@ g-biithaperacsiverian deacriked aReye. gpphimathagssare further

QGETBRARRLR BT AP GALS 9 38T RIS oo STEHAISHRA%A Apri 28,

200ehanoatitled dPhatma-SnfSyrach’é S)@ttdnp(ﬂ'ndm?ﬂ)Tcaﬂsplmatlon serial no.

PGBobRHEB00Bl Sas e finctorih eﬁé@&ﬁi fééﬁa?eé’n”cs\? Joa ppobsitlg Event
MEH&s! (3i8”: Ofth VRl b HPBS | 'o@ P Aot %i%@r’hbéﬂarly signal

si gnal” recei'ver conponents t ereo are e
recaiver pomabedntsytheesody ardeerelrERtonpobatedy h:yereiferesce.f t he
invention may be enployed in a variety of different
appl i cations, which applications may be both nedi cal
uapgynon-medi cal in nature. Different illustrative
applications are now revi ewed below in greater detail
bel dwevices thatningliglei bt indrndyi POWEK souIges Rfethef invetiohynay be

erﬁﬂfg)nés | |¥|e§ \}Fﬁ%&egf (ﬁf cﬁ‘f%r%lﬁ Eg)%gﬁ%tpﬁet ﬁ%’ghﬂggﬁgﬁﬁt the?ageutlc and

ncﬁvmetrepélﬁ)c @;ﬁpllo@tuenesspecmepphc;zaftuoas dAGhtevedtincleéds, but are not
For exanple, in certain enbodi nents, event mar kers are

lirgitgsl oyd thesermaRPlicatianss edessribgds yaptRi ofappieatiasst serial  no.
Pb‘?/%f(?bé/ﬁ??%q“ﬁed nAﬁ\rl b@d'éﬁdé“%![ngbﬁee fI ui’@raelnfgrmatlcs

om of interes begi ns
SysaanseOlamd exxl t&FIﬂ)]IC@UCIn ,serlaEr@ PChie Wadugraoal 52845 filed on

Fetitignesc 50@%%@5@ SopRUSE FamMarkS! Sugiems o Hedisclosures
of{ ﬁﬁ'ch}"?;})élrcaﬂ éﬁﬁ&éﬁarﬁ‘&l&r\ff% grf@%ﬁélvef‘bﬁﬁﬁ%ﬂéﬁt fhereof are

fee on ingestion e nmar sen
h@"eghlabommratedetweneﬁ@'enc&hl ch may then record recei pt of

t he nal r further e.qg., to n

onysFof aginesd daviaes & e v Eafk md BBCaTRBNEG. 1h Aevariety of

dlfféfeﬁt ‘éPQIl(%t%@' whﬁ:heaﬁﬁn@aﬁ@hé ﬁ1al9ft§é/b@iﬂ rﬁ@atcakénd AbnaAYdical in
ysi ol ogical data that is obtained fromthe patient,

nastuge Dlﬁgre@éﬁwt@tlm aphlicatiensi arernow reyiewnd ibefivain graser detail
bdI§&O" der, etc.

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., , €.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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Anot her synptom of interest is pain. In these

enbodi nents, the ingestible event nmarker may be
wepeBayao’ a pain marker. For exanpl e, where a PEI/US2008/053999

is being nonitored for pain, if a patlent feels no

t he y, . ngest r pe of r

reBpofie el Troite Waf Thoedicsh: Penindiiy Falis & gional to a
reg8eRdwhighenfdy fRink dcor® ret8ip @raf thépﬁgnﬁlf fOFRIUKBES UBRY e.g.,

be dlfferentlated such as co or code wher e desired,
carabine stith physielhgical tatenteld.ilo certain am@ogmmts, th@e'ebgzlved signal

sePRR ErbroysBLe Bl BBk Eioig G oGt BT GRighe irom e
pdtlene, e yhibyasomabkes s tHrscetier, fromhh infgaRtaek mcbi"dérh@tc
patient does have pain may be col or coded yello

| nstAveiher SY\‘"&PIQ‘T@ Oéll'ﬁtﬁ'@’séiﬁ p@'?pé@ tb‘PSQrﬁmb@ﬂﬁne%tS the mgestlble

oAPY85RYy T, BE BT, b Py P BB Slor vt

being morﬁltomed dtorspzmgl é arpak@nrt feelstmopam ning @atienkeay, mgest a first
enote scal e of, skﬁrrptom of interest, suc

| to
tyﬁgp%%%iesdf the Patientigels Rrig) thesPatrNtgay masst @ %%qqmd type of
mhh{%r Dﬁfé’réﬁ#ﬁ)pe‘éa&eﬁ%@fé Ak td@dﬁ@?éﬁtla‘f@? P&idh Bélclho‘for coded,

the sane ti ne eln response to pai n t
wlner@i désiceal, tompsishlre thomit ydennbcatwrkamd properuede by the patient. For
enbadi nent s h anset, of interes as
ORERREd A Ei5eld REdB0r RSO PR e e haiogs Gl (33! paif may be
cdlet ééélé@'bl&f White shamats Battdre f&@é'lﬁ@ésteﬂﬁ\wﬂ?@he patlent does
enpl oyed as ‘rel evant point at which begi n recordi ng
hayge patn woae Qehsia| cgd@dalyqdzlavvanlﬁs@e@ @f havirg ekfferent types of

mifs, o0l S BB RR, FoER ofis Sl dialEls ingested.

and thigrefirgegebyighbk obBiidy es.g. Whoehat SingleC MRS 8r two or more
physi ol ogi cal paraneter recor der (such as a Reveal (r).

mPprkees, insEnRlaned ta depotretsaialet sxmgm ofiseteshi stich as pain. So, if
r?ﬂ{o‘i\%@él'u@@afv fﬁ?x?des!ré E&‘ﬁo MFREA 8RS R 9nk Sasitive pain

or exanple, an 1 nplanta
pildh gt thel smheallmq}amtamemqespenm teemilogoaim dhveinaitigual may take only
limted possible anobunt of tine for recording (such as
oNHMAHRit es). In such situations, the data may be

aUt o| dc‘ﬁaéhbo&\’r?éﬁ%'thbedhs‘é?'o?%?e §@ﬂ§fb‘?ﬁ"oﬁ'r§9ﬂ%@ & marked by

ked for protection. In the pres net h
thaaggeﬁilounrrgdbe eenbmaiikdr arlckdetestion of the signpl oyihef I’ecelvel’ may
and receiver

d by th
¢, RmPRaEE B8 BIEV BPighoat MEySE b ebin” Fedrdli e, or more
pm.d}é@bspbarbheetd@t af nﬁé@sﬂe@?ar@uaﬁng% tmﬁlﬁﬂfatﬂé‘%hysmloglcal

after or even sone bef or e
mpﬂkt@fedﬂ &wwasmpe@vtéewmlﬁteérslgmaiéroméheemafw igereceived by the

pe
bR DI shR, AR dob 3P A aneRly FAlofad oA =
R@M@OPI@@I pigbrtasiesiesbp Merordarr 8L.RE - Medtrohic @érrﬁiﬂ@ﬁ’bn) to begin
the nmethods find use as an event recorder in
recording data and saving the data, e.g., for later use. For example, an
implantable physiological parameter recorder may have only a limited possible
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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terms of flagging a diagnostic stream of information,
and protecting it frombeing overwitten, so a
w@bopegiteilten can | ook at it at a later date. |n PEF/US1008/053999
enbodi nents, the event marker provides the context for
interpreting a given set of physiological data at a
off e, Sonale (&), ‘s SgResome ORE 1R By i Mipfected and not
o&Fvitbh Y TRE 5§ 8fentshayP B8 fGRhSEBbMigRIrEH S0 Atk &% #85ponse not only
marker with a particular drug, one can note any change
toithe argesiionyoftthatevest magtarhbubdlsatn byspanse tamiysioldgieal sensed

dr I CtiVvityals serve fter. son_takes . b .
PR B el A5 8 B0 e PRES B BFR G ab 2808 d8bBroer in
tefth ®f ifligingbalbiagroaus isigahhef PESHERAtioN0 ahedietectifgiit from being

activity, e.g., by maki ng them feel sleepy or actually
oveaysitag, $hamhysician ¢arhlookas it ArclaterAdademy be enpl oyed

to adj f b I of, A

deci D) SaHal SRt e Foting Pl gdiifod hef! gontext for
inteepitating e givedi get f phybielayicaltdat@ak er lates tengl Goedxample, if one
. construct a database of nultiple events.

Such .
'S(fé’ﬂ@@ﬂ@@_ FhACHAY$RIISSY &Nc oNg Fﬂ@%ﬁﬁ@ﬁfﬁla}ﬁe%&tv@@ﬂ‘er with a
pérh@ulﬁl"Hfdg?'&enﬁﬁﬁgteeé(ﬁﬁkﬁag% in@ti\ﬁnt{%/ tﬁﬁf‘%: l?rfégﬁggt about by that

prot ocol s for ndl ng commo Ity anong mu
drogr Ked dropmt activly ibeobseplany afier & persocataies batiuthé pient marker
e aver Al ternatively technigues s

: h
g Sl B FBeacaR s b BhanaB pagang i SRt reduce

thbﬁociﬁiivﬂg,eé.g@,r BY irﬁ&kih@ftﬁémﬂlﬁéél’“sléébw\@ﬁtacﬁ)‘aﬂ!?tdausﬂfgetHéiﬁ to fall
comon fTeatures in a set of nultiple sensor streans

agleep. Jueh datedney be @aptayeditaradiusiribe dpre of EMikgserehss the basis

tof 5 A iR AN BT A BRFe e d BRI 05 | mpar e
contiaxtedaitl babiodimomd the ebbai mesikebjiecdmpRyaaaguUiceAstruct a

of what's really going on physiologically. So, if .
daigbase 1 oinmnyiplebe¥gNtEel PUGhrdr daipbasRyMaYokeagMBleyRd to find

- [ r - S &
cdf Bt Rpity SEyEeH Ao FLARE R Red ABRESSIPIG BF complex protocols
fodﬁhaltr@aeorpﬁtm’raliw aﬂmmgo?nilt;]p‘myngmedn@bmfsdn?p bdi sepiced. For
t he under|yi ng causes of the subjective feeling.. For

STRIB) S Il e BpRs AR HeyURE CRpP DALY GBlriabRp rwch as
i ORe | n ny,, i

gl Tpgionse Nty PR o FmpREEU Brierd ot IR provide
infosmation cn whbj exadtlyearsytinet comenod febjures iiva set of multiple sensor

hysi gl ogi cal data can be used in their diagnosis. As
st . S,ﬂ??%é‘ﬁg?gﬁ??a‘?ﬂr@c%@%ﬁ‘(e'ﬁarker brings context to

di scTied fElafy8tdnhO BT HYYinQEREEN BRABIEDNAR $HCHubjEER/eOSymptoms,
theoral nedication event markers provides context for

sughy ast Hen teslingi lney,” hisalimparoaeniext red paskagungntarobtained
o AN E4R e, b ufiarL 3LBIPTRAY B Brisiciiic NS Sa KGry time
somebody felt 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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that ingestion of the marker causes an alarmsignal to
be sent fromthe patient, e.g., indicating that the
wQaiosaeioheeds nedi cal assi stance. For exanpl ePCTAB2908053999
pat| ent feels an onset of a synptom of interest, such
ain, shortness of br ati ent

oD praieaich eV BaTKenS PiaftekERtak (G Sy ot Adogted heatn

mbhﬁor@ﬁ@ﬁh‘foﬁ’@dﬂ@ﬁrorm@élth%\fe%@el ved by the receiver,
whi ch 'may then cause an alarmto be generated and

di stlni cartaia emb@dlmts;dhep@\ca‘rés"gamealcanl be @y algirhmarker, such

oG PGSBSy BB P 55 ki S B TGRS tent

e. gnnh@:ehmli;h ehqitthe paiRNe hebas medidel aysstart&ck ol 6dmple, when a
t herapy, activate an inplanted drug delivery device to

PajteRt frele @n @&%%@esmp@mugf Irﬁ@&eisvaat@haaqoﬁlg@stcn%@u guriness of
br\%ﬁﬂ‘?%rtct Ehe{’ﬁ Qyﬁr{qqegg afl&hRn ?ﬁ{r F%reor aﬁ@egmttﬁg from the

ere a has’ a heural st
evany haarhesmawtwlra@er\/@elpjy e reteivbr wiiskeimayf thenrcaustran alarm to
e?ati ent c;:oul d.ingest an IE1I¥I The em tted signal would
Aeneraiad gad distaviigr 1Q @ merisabProfersPndli nul us node,
and hherehy e f}rﬂ}bi%‘fméﬁf% kHEP b OdHt rﬁﬁ e lid gﬁ{cﬂky&{jﬁ)o%stl ate or start

Alternatlve , one has anln'p ante elive
a dbgiapeutie. actiona ejg\uarﬂlvatmtardehplaetablarpwm@erceratgerto deliver

elb Gl el nachiae it Sppariey b el AP ARy e e nister a
ddd’é@eedfedmgﬁﬁétlﬁ%{te 'aSpIW'Q%I@g@QI é&s@?'tb \Bé@m ﬁé@lﬁ ﬂ'ﬁé idaba,tétc. For

an i npl anted medi cal device in the patient.
exxxapipl ehese a pgtient bae anedral rﬁimkldatqwdpr é@@@ng Pigjaiges, upon

perdEpial S HERrBE R BuRE, the oy RO ARBER A ERR! The emitec

sigymall wotirb treerp wicteatgenguirdl &timatdr ,in@ samalumhﬁfde Iahd thereby
such instances, the signal nmay include the upgra

a3 5edhaHMEIRT o aEE BErapy oftemativei § meubes @8 Imnlc'emted drug
déh"\‘/ %gu'c&al?ﬁde%( \feGicehat fetiRes arne8ﬁ‘dq% d&erﬁ hlﬁpéét%ﬁ"bf the IEM

code irmvare o medi ca

cam cadwitheﬂtﬂrﬂantanrdev&m foauediveh#recactiverdgerr ker s may
be enpl 0 e;:lrb méegmsel ves is to mark or note t
a

tart )
of rBn- LS dURnevORRAHET 2 K cHRSSR | o, deliver
inidifhatbf fo 8 MR MEiEA0uEREe B RP daliERt. AR kkaRple, an

e.g., SO one can how nmuch one s
mgasﬂtﬂatea@nabnadgeremapdsmtassnghat tleati mwﬁesoupdate data for an
chartﬁéterlze in that the event markers, are

IMPATRY SOPHIE dFH'CSﬁ’o?H%W Ao lHERNRALE HROGEeiAefor an dmplantable

p@s@@@hmswé §2la pACP AAKerONn Q‘L@ﬁdns@h@eswwaghmemay include
event nmarker may or my not be present I n he sane

th@dﬂﬁﬂi@d@|Qﬂdeawhlphdsobioﬂd@@€étféfﬂn riaetleM CFB@'U@W@%IC&WG medical
adfie. SHEe, TR FEGAEY B SBRAPHRY cbe! IR HnhRERSb e fhedical

device is upgraded.

Other applications where event markers may be employed by themselves
is to mark or note the start of non-medical personal event, such as a commute
time, the start of an exercise regimen, sleep time, smoking (e.g., so0 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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where one co-administers the marker with the drug of

interest. Applications where co-admnistration of a
waleaog/1emo? marker is of interest include, but aPE&I/N81008/053999

limted to, clinical studies, titration of nedicine,

e. qg. Lo d pressure nedicin sired, the
od pRfsent i e ShT R iRl SO aéﬁh%ﬁst'ﬂ%%’v}smma Helk Of xample, the
e\fe'n|t|méFkérQ%ﬁ?%éWpl@?é@%' ghéw - mgbé@c!r@aﬁ Bharmaceutical agent,
co-ingestin he event  marker w th another
wheneposet cca.rﬂdrmnlgters aher ogrkerowdth #iec drug hef inderest. Apglications

wheif & SRR bt & orBla e pEARPEIC S MRRT It e e o

Ilrﬁfeditcﬁ @ﬁﬁl@hlestgdi@sbﬁtrm@ﬂmb}vlldd‘@ eeg?_d bld®errprabsurei hmeegidine, etc.
har maceut i cal conposition he resul tant

W&‘@f@@@ﬁ'm thadEM eowld deapromidecage st apthardnll wden the fill at the
pﬁaﬁgfa%gee%s Mtlélﬂle end user. Instead of an end user, the
phar

ci's a health care provided may performthe

conplosre@drmf m—meslnmg yred eoerlﬂennaa(dmwithmntbmer cbmpwsitioar e.g., a
ounded with the other

IS ent alread
dr&'@n'g%%‘?t?@n the %roﬁ‘ gethgs Omﬁ%PQﬁ'@%fm@h@%PH@pounded
togﬁfﬁé?sé ,HY th@ hot udete FRANEAHIA & I |r|? rRél'fb?ﬁfofOJ c&psule can

arnac ut| cal conposition. exanp such
be:@ppnsdtb)ot’rse end| ushrsand diled deltai pleazrmacelaﬂb“al composmon The

| ication rjia / US2006/ th
ref Gt Gimed 1R U AR AGIVE R BaY diedtibg ibested by the end
ude?! MRB4E of! &n Cé?fd akér ecﬁ’éoﬁhMcfﬁst &M@ hEAn Qard Hovided may
i nvention are enpl oyed to allow one to | ook at, on an

perfmmtr@mmmmcbngm a given result is with respect

| opal e st Ble P, dHe cop Ref B AsH AR Fbfounded with

th@fo‘tﬁ@l’f corhpdsiB@apthe soures of m@d@cﬂul@a@ﬂ t@Btothér composition, e.g.,
prescribed a reginment of nmultip &?ar maceut i cal

thﬁd@ﬁf‘ﬁfa&ﬂﬂef Ay @uqhaé”@lcﬁﬂ al ROrpPRAItIN- ofyn cxample of
s AERRIRid B inchifed ALLE" B Abet SBER SoBlicdlRi SRl no.

I'S respon e prescribedthe
PCEW1$2006/a 0d 6820, dhagdmlowrda(edf bwhiah gisv éhversir kecorparated by
e?e assessed in ternms of its inpact on a one or nore of
HENBPrysi ol ogi cal paraneters of interest. Follow ng

t hi Slﬂaée?%?ﬁmodlﬁ%hk‘s?'ttﬁgrlEﬁ/IscéPth%em t‘?ori"‘éFé"é?ﬁa{ﬂﬁQ;Léﬁ to allow

is manner, automation may be enployed to t
onehmr okeat, basadindividusalibaisthy athat esgives essulFsr wélxaieﬂme;;t to what
wher e .a pati is under n onc tic thera
arlg§ e Rabithuel & taihg I ELS MR o ing Bl R et Mgt to the
désheabéfédie Fdihyedapley '\Aﬂﬂalre I%ﬁbﬁ/@ﬂt SAticRtiS pré@&.bed a reglment of
resultant annotated real tine datacan be used to nmake

mykiples inhagmapeuticahraands ad tberet are onvitiplee differeapphysiological
p&gm&s t?]a?apee%cwf% r&%%s 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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In certain enbodi nents, a dosing event (as marked by

the IEM is correlated with sensor data to devel op a
w@e@Bildaof or how a given drug acts, e.g., in tRCTHES29D8/653999

phar macoki neti ¢ and/ or pharmacodynam ¢ nodel. Sensors

th the |E Ki f th t
o4, Bgbinanch 15 TRk RecBaT AP BT ol Bob S GoAgnGdherapy, or
C@@@@@Ké\nqﬁé godel, one can use the dosing event to
dri've that m)delp and predict serumdrug | evels and

resdﬁngertamemb@lmeﬂtawda @ssingtevantn@s Mmakedaby obe |EM) is

o itaRp it S&hedrhiala e HeiRop Sefle Uy AL Rlests 0. in

tefragdebf aadpls@yhddorireticebpd@r bhasmasatynamit hedeleRoSensers are
tting | ow when the patient is sensed as not doing

ef%@lowedwtfstftﬁa{%{\/'|@a&lﬂﬂ@wohﬁkﬂjd@%nwwbt%@bt@dmnan%hafmﬁCOkmeth
mbgel' Wc%aér?e hag A 'hgﬂpBE@ﬂH&riP?%o%rel : 8&?%3& qﬁe dR8hg event
a . e event rmar es a

I'Ven dosi ng provi
tovmvet thadmoeieband pmdiet seieh Uh@leaetsl and tespdfneee Ohe mlght find,

cI%l\/ls are co-adm ni stered w har maceuti cal. agS
agpdgtermined &eﬁg\%ﬁ% N BO it TR PagPG S igaaing S0 well at this
tirf@RORS trhigAt ok 6*5&@%{ fRd ﬁé’ﬁ?ﬂé‘c}okuﬁ&% %aéﬁﬁﬁd %fagtthg levels of

I nvention,” such as the one shown I n 2, ena
thitydarg n frmeblm@dkamngemmgdowewheh dbe mzftlent a&lsenged as not doing

dicati pn t| ng and ] evel s, suring the respons .
w1 e s ThF R r e 2 TR Hhnateh 15 HERERcfe dosing
frédiRerit)ysl HPexsa e 'EHS%CH{ & g%ﬁf dbﬁﬁﬂoévérﬁd' Yhe8Ulent marker

patients. For exanple, a synptomatic heart failure

prewidesr way ke develppiapnedet ai thes Eﬂ@pb’ Brimarily with the

ot Wierd B )€ 1< Bo REM Rister B B bRk B B o0 s

twan géArRINs IcoNRsuBItRIS! DY ae By iee coMpiositionh(dy tesesribdet above) the
bl ockers and diuretics. For pharmaceuti cal t herap

SYSESTES 106 A Javertion; sugh sl theree ﬁa@wenﬂsﬂ@dﬁé’r @nable a dynamic
febﬁﬁéék Bﬁ&?@a‘trﬁ@ﬂg Foﬁg'd}’ﬁ&ctk?ﬁe Y Bn'th%HG t@gi oSk ﬁ‘ieiasunng

e appropriaté res in clrni

thei teymseetcdethemr adiredd tr’eabmmmr&ilm@aadtéi@% dbsic abasdd on the
and 111 eirt failure E]tlens e not recejvi

a0y nBreo B RBREo P! A PROSE oG example, a
sﬁrﬁétbﬁ{aﬁl@ ﬁ@eﬁﬁ‘?&ﬁdr@t ﬁ%}’entQBkés 419u|ﬁ8|°é’ angg%% ?%Iii)f? ﬁrgﬁarily with the

regil nen. ] ect syst ens,
ofer:: i ofemeducma@ ﬂhe haarttsomeuaiklbad @mxﬂnmwowidgepatmm qoality of life.

thera nd adhere er f ormance can be
Vo, DBt naLi Andielenai B erting ehgyer ACE) ihibitors, B-
bISé‘kérE‘eﬁ‘i iRl FBPEPRImAYoARES USADS 1b BEBHSAN, it s vital tha
e | nv e

enbodi nent's, the syst tron may
paigoit yasiihetre tobﬂmrnpmcagg«i eggtrecnf takinigrthatiegoiretiadose at the

SRR TRE B 1R PSP e hBmoShae that more
thBRSFOY,3bf CMadsafleand il tHe@¥ failure patients are not receiving guideline-
recommended therapy, and, of those who are titrated 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
linked to key physiologic measurements, to facilitate the optimization of therapy

by physicians.
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accel eration data, sonething about the fluid status,
and sonet hi ng about tenperature, and derive indices
wa b@s/1owibt i nf orm about the total activity of PEEUS2008/053999
subj ect, that can be used to generate a physi ol og| cal
I nde ch as,_an ac I ndex I nst ance
t her 51 P& BaSmEinihe SRR bR inkEiohyaay HeStploved to
othin ad gF&;ﬁaﬁe réltlhféﬂnﬁﬂ@ﬁ(iﬁaﬂllﬂclu‘ﬂée%d%t’ daty aAv!Piedistration
as an indication that the person is being active. B
dajal i foeragxamgpleniose carecambing thef heait gaice dhe Hespationnrate, multi-

it kB o gale. SN 1, MFl S “pd Sametting about
tefipaiatiuke,- and dariveeinelicdisi tat daitlanfam aREUE &ie tofagtacBvity of the
person is wal king up a set of stairs, and fromthat

SRt Hint iGanebe h@ﬁﬂrtgcgﬁraﬁ@teg@ Afwsiplagieal jBdex. Sugh as an activity
|n88>9t BOF i e hgﬂ%}‘s éﬁ%@@ﬂgﬂ&@% ESa ratfergégs up a bit,

edance € conbi ne
andtdeepumuoer mmblsf upnmmlc.‘romawatal enmpwyedeas LET’Ed]dlcatlon that the

bi omarkers to ra ol ogi cal index usef ,
PETEPN AR REHOHBHI gé( Qﬁipﬁﬁ{‘)‘gy @"éfs th Rt R Falefies H‘e person 1S
bUtRRlgt At Prteﬁ%@t@nt -@E‘)'uftj 'bgf QEERhIRY. Can a*h%tt?é?g%d?ﬁﬂle""'at Barticular

car di ac ormance | ndicators to get a good pict
rh(yfhrmzeeabf phlealstoln mwt/titaxh; acoeldrationdatanean widicate that a person is

ar maceut i c t.hera stratlo dat a. an
wERBnare: SR GRE IR G R gNer Braimych SR8Ig) ey are
udiag Hin@HoeriAbHERRIH: | Sey 8@ Mlstt@fe (. 6Trc§?r’f’f‘5h|n|pedance data)

i ncrease i n body terrperature or a change in the
casllé e omkinedraith aheaciiniy dedex qgenerplesr ﬁ@ﬁbo@mmtunatlon of

miRe el S brleerSrib e ar R A SIS LR inBRS ey 18P mapagement

off hewelyht AGEE edrs chrtid\iicurpdeéaltto pEobyr@MUThisTiférmation can be
accurate estimation of the |evels actually present in

cTHaNgar i SATdiR RAIIEANCe TRASAINE dPragt SIICsPEE of overal
héeﬁﬂ"t nég} £8n! %Sémbtn%a'mg%ggnggaht&t rﬁé??ﬁﬂgﬁﬁﬂﬁustrat‘én data.

can Cco ne infornation sor
Inutaerdtiner cemboditérinsofe. gmgm tinch fdrr mmngﬂelgel)atarw particular

that al so nonitors fetal art rate, r use as
pliargiaceb igel Sodiatie v m PTG arRage i oY fTEBereRR: or a change

int e éllé@“@éérd?o%?&ﬂnf '(?né REAT GRS d Bﬁérdt%céﬁ%)naﬁ%%ode for the

usi ng t he sys ens the inventli on may e transm t
metabelismoeitthe drugaarsl use ihe iotorbiatied fran ithel seceivardenesaentially fit

g rdBE RS LB 0808 P BaPER ARsBed LB of e

Ie%lsrﬁé't@allyepr@senﬁn%e%h@m é‘th@fsuB}Hc@ TAis Pforftdn cfild be fed
or nore, or nore, 10 or nore, etc., individuals.

ban’rretotzdweguregmm a IrtaﬁOtheérerﬁleodtamq@uom ean eogpine information

frcg{ﬁ;ale?gﬁ%&eﬁg?grﬁééa[sg}r@%gﬁe‘tin%i % agcm)n% J% erV{” aas!tl%'%%ge and

that aldpsnénitbrs f@tat heat rgreotp uisehepd htgmﬂéteptygaehcy t’r(d”tﬁ!tbr
groups, etc., where the mani pul ati on of data ma

suchnageriain [ampedimeats dbasIRFCtSRECH oV BiOHIaSio gt i collected
udii®ehO%sy8Rh3 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, e.g., categorized according to
different criteria, and made available to one or more different types of groups,
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that group can access. For exanple, data can be

collected from 100 different individuals that are
waefoBaeinyg fromthe sanme condition and taki ng P¢EUSHAK053999

medi cati on. The data can be processed and enpl oyed to

e GoriRBnEBs: Realth rarsalactlisng: S GHRS calts oBifire g manipulation
of Xf18 mrdy Bealuch. asFﬁl)t Iirﬁl'f‘fthéfﬁﬁé@s"§of0§n)1 ?l%ﬁrg%l @@Ehe type of data
access thls i nformati on and see hei r conpl i ance

thatgedugs cantacosshe Fopaxample, n@aﬂae@zm oe cchl@cgedaupm de@ different

ORRRRL At G L, 0 il Mol PR i€ same

m@blﬁ:@tlbﬁ? Drie et cas essrotessedand Risiby&d toteldep easy to follow
onposite data to see how their patients are matchin

dlaerawz 1e03sENOanAtiens Fompharcelwih ¢ Bharmaeestioal dpsagengpimen and
rﬂefe ar HBél P rﬂoﬁﬁ’eﬁ}%@rs RRtHE Yr 8%& ‘:;%fuogé’celfs% idinf&nation and

rapeu atne regi nent=
sefeuhc\lwtbeualcotnpd:ancamné:teh@s osthasttet patidre rgemibpss gf thengroup, and

access to the conposite dat re such , ,
w @E@f itBRYI A6 &8 |t'ﬂl%l%@?'t%wgatar°@%t arq /gxpedeneing. In yet

arffthés bbhﬂo%llrﬁéﬁ?to%bﬁorg%a‘ﬁ a%B%e g?éﬁ%b%e‘s&'t@sa manipulation of

security privileges, etc. The i1nventive
thprmm]a«mte data o seddiovalthengpatientsdareg nuidshing upe giitinepatients of

othgr B R RS R Rty rmalgh e Aok [4 A et Spspond to a
glﬁmtr@rﬁﬁé@ﬂc @éatﬁﬂﬁﬁ%@inﬁé’iﬁ A88HBhAIGVRLtiGHaliBe 8 XA Be prowded to
medi cation in the . This data can then be used t

theagr@upatg@vemaﬂcet&%tmm cram@@sn@ﬂ dﬁ@iuwmrewu@hbuncaon@htles may

nbRE 0k cABG B i, 16 BB T Bods eBESERS Rngggnaities

sexiitnpligegles! @@ri ns hi gh an alarmcan be triggered to
alert the patient not to take the next dose at the

or i glhrinyeEnve harmagokingiic madal \allowsTige drug dosing regimens to
bé;tég‘[e It ?&él'tﬁné“?ﬁerlesﬁaﬁbéofooy ﬁ%% Wéi% ifh sddag. The

cation 1 ngestion noni I NCl ude
ptaarrﬂa‘étsikurteﬂchm_slet lvah pesicti bedneawe tr[mt%nﬁmomvbhicﬁ a given

stem ¢can be inc orated into e nodel, as well as
mealan e Bedr (Ll Gakcanthon BRGSRA B PapulalgheRdihe next
ddit bﬁ?bdlc'éhbh IsBEb0R lgé‘iékef YHE éﬂueﬁ%te @r%lfa‘?ﬁrsearﬁbé %ﬁg(gered at

power and accurate too can evel oped. In sone
thatrtionei toealed, the patigat & mameebylf theseroeieval remainsehigh, an

used direc by, the maco etic del 0
alRE et b hiae et BBl fhn PalienC it 1 358s b8 g cose at the
oﬂ&?ﬁél@%fé@%nbéd%ﬁeaﬁ@r\m What wém\aaokmﬂmbSmbaépbaﬁtbémsed in
can be used to cal cul ate an estlnate of the serum

cangyrgtionf with @ medication dngesiionHaopieninthsysteas wt diclygrs an IEM,
SR L ST RE 35V - OB 1B IS SRl e Rrpoipied into
theemuoel, exelwellsad @opbiagionadgtal $neasured data, and data input by the
patient. Utilizing data from multiple sources, a very powerful and accurate tool
can be developed.

In some embodiments, the data gathered by the receiver can be used
directly by the pharmacokinetic model to determine when a medication was
administered, what medication it was and in what amount. This information can
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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near or above the toxic level, or that the serum /| evel

is too |l ow and they shoul d take another dose. The
W@b@sreldoki neti ¢ nodel can be run on the i npl aPCBUS2008/053999

receiver itself or on an external system whi ch

re v ata framt eln'pl nted, receiver
SdrEf i Aot o 1o RPHERGIR, X PERRo Y 168 ol B pteiRdPo high and is
néEMeSYatRld Bt tokfe febel, drRat tfh%dséiﬁf% rRYel %%oﬂ@ﬁﬂéﬁd tKBY should
data to nodel the serumlevel. A nore conplex and nore

takie canciber dosiel Thm pharmBcekinetc hyodel man bagust berthe implanted

rebyt FEb B et hstfal Si BRL waicH, el G2, A R, pranted

rebygivehe receiver from associ ated sensors. |Infornmation
that can be used to adjust the nodel include other
nmedi /éétm@'ﬁsfoﬁﬁm@q ak@rrma@%%o%ecwswe ateapry patient

is r’%@ %gfé?;dn%ﬂ%sesa%rgg@ rﬁo‘bﬂ%@ﬂ%atﬁ%%délﬂ{% s8rym level A more

., anon
cdmplex ramidl more:acr:L&hBa)mbelel cmube&rbtémedﬂ ltw mpmtltlagtother information

ST FPas B hr b b B T B3 o o
pré)fgcqin%:ﬂe %@h?@dlﬁ&a Féb‘:él\}érrffﬁﬂrﬁtdsﬁé?% %éé]fso'ﬂ?d%formatlon that

t
oodaplcatlonsmc oW n
cdmbe esedito adi;mdwnmmdilrtaludesotl*@u mechoatmnstrwag takem dlseases
can be |

ati ent, ate and when.
tE Rt s dffim nBabefd BrodT dufcrat enay i tevells Shstabotism,
bddy“\k/@@hi OaﬁdWQgé,V@ﬁﬁoﬁé cftﬁé’rdfa%td?§t 'I%?m@%ﬁ caﬁCHIso be inputted by
exanple,” one can havé a set of event narkers

thai pakerdnthemsrives, epich @sdifoiieyctael dwmmqenyc,eprthaam pain or

g lod 508 b4 8 AL BBERA DA b By BERs of e

mbdadl. vi dual . One knovvs how many cal ories the patient is
consuni ng. By obtaining activity and heart rate and

anbi Es*ﬂmP'@ﬁp@fr faqger @ppwawswwd@ew;@e.f%llowrég it gertaine disease

I I
R SHLTHE AIUBEY AR BRreRE Ay SXRERHL 86 adpuion. i
sudhainsfamods, ¢veraahakeds vhive inNentieh amseyemabr Bmited mabhe type of

al so track food ingestion in this manner. exa
(oG e AT i IcpT SAMBes (GNE AR, MRy SaFet OhrayeanpIagbers for

dlg%ﬁté@?ég%ﬁ%r FRALEah @dadmaRstbi ﬂﬂa R Fl?egﬁﬁofi@éms From

I hgestion on one or nore yS|o I ca
thparesuiaet datsf, ome eaesdo Acompletewsdividualheetdimlie proflle on an
ntlon find us

. di scuss | EM,systens of the
gL R BBTE TR A A s e e p P idimiRe B potaining
adtm:'ey HRURE St @9@ aﬁ@tdn%lént teispdraiireBierslis Hody tefpReature data,
conpounded with a pharmaceutically

one can calculate how many calories one is expending. As a result, guidance
can be provided to the patient as to what foods to eat and when. Non disease
patients may also track food ingestion in this manner. For example, athletes
adhering to a strict training diet may employ IEMs to better monitor food ingestion
and the effect of the food ingestion on one or more physiological parameters of
interest.

As reviewed in the above discussion, IEM systems of the invention find
use in both therapeutic and non-therapeutic applications. In therapeutic
applications, the IEM may or may not be compounded with a pharmaceutically

active agent. In those embodiments where the |IEM is compounded with active
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active agent. In those enbodi nents where the IEMis
conpounded with activeagent, the resultant conpounded

W@ 09p0ei1dT on may be viewed as a phar mai nf or mat PCHUS2008/053999
enabl ed pharmaceuti cal conpositlon In such

har ma- i nf tics enb ments, .an effective anpun
Ao B aPr A, s e verarhcoMavsi B By B Yevih dagerthama-
infoYnades %hﬁbl%ﬁ%érﬁa@eﬁh’é&l%?nﬂdéltfdﬁed of the active

agent present t he conposition, where "effective

anount sunbapbaranmggeatmf fenebediments, paodefecivee amount of a

ot i R g el AR BB mab hiE AR Tefl o  subiect

inareendl iheha@ive ajerd pilesénitad tﬁ@b@hﬁid@ﬁldhwwrrdﬁéﬁéﬁect%%mount
The ampunt that 1s adm ni stered al so be vi ewed

mﬁaﬂﬁ@r@@ﬁﬂﬁﬁ sufficionitor praduge taﬁﬂﬁﬁatfed,&ewlh@ gp@ﬂlﬂm@mweynent in
a %I %%E' 8 théTE c{rﬂ?g?;g?b’iﬁ d ﬁ%trewgﬁeﬂ]]e accomplishment

m ni S ere 0o a SU rea i'sease

ofSaJﬂéSlmcEphySlologfchEclhamgeaEé:tcrEThe hmouhh Htatd$ adadeistefée may also
co osition na

e e MeTRBEHACAp RRPENG AptRuic /g evapaIl AL effective
a Sﬁh‘ﬂ"tmeé‘ﬁ@“{ﬁe Lo 'fh&ﬂ ShHeH 'aeﬁm?l@fétr@d q’@%egﬂ@ectafor treating a

east In part, on the particular fornat
disengsn $9 smfﬁni,enétcgeffeczmraaémeev\m thddaliscasks revi ewed

abov_@? t he co 0S| t| s? tteg. [ ?t 0. a :

vari %,cgrfnppg |rg@y |p| P@Bgﬁ isbject using any convenient

magns @aﬁhb@ bpbrod dePHéTQIeQMéd nesult,| WhédiHeOad@inistration route
sem solid l'iquid, such bl ets, capsules,

densngisr ait |@a$inlt]l Rar!, on rthﬁmﬂrgculgbrfwain@f theuppoePSiEPNeE.g., as

I’Gg%ﬁ}ﬁé{;%??\é% R%gﬁ\%%g%g %k? e\&eg}lgr?% Sét S\?\é@‘i IB% formatted into a

variegy oflifdrenul@idnsr therdpeedc teeiministdatiohuideRiding at abt limited to
parent eral, intraperitoneal, intradermal, transdermal,

sqlids re@Reolide ok . liquidiniswicht At faklets) ncantsularac BaWReE, granules,
ouﬂﬁﬁ&% 5L 1Bns ?%QJ ESlofretTRAG! @legtrbﬁ@VAéO@u@rﬁ“%I Cah‘%‘nfa%n of the

one or In cdo t| on W er phar nmacé
camposikorn oo bedwchieveyl in vdrictis ways, ahcloding, borrpotslnmlt@dmso oral,

bqu%é e(g)gcfél}lg%aﬁ:q@% [?jrat Ifé)qr%éft} ntrﬁfﬂﬁq?g{g ﬁgﬁ r?nta intracheal,
t d
etEre?%t ragf)n.alﬁ’ hconécéﬁtlc%! fd()@ for‘?ﬁé‘ étcd\géhzeasgosmon may

I ncl udi ng di seas Itions. speC|f|
be crdininisteredt ahmeabrelnbpomblnatnohevw;tbbpm pbamoadaltioaly active
are as varled s.the té@fs of activ ent s t hat

Bsetsers i n I Sy 850 b5nBOtPPPDRES hRied Sondageneration

eléﬁfé@'lté LBy Adelcliisd tl’ﬂ#bwﬂhe not limted to:
cardi ovascul ar di seases, cellular proliferative

di seHye§ubmtnnat:hodédmobyseclndtr@eﬁgetgnerﬁuobanvmn@y of different

c GRS o TENBhsB IABEITRS 1 L AR Bsc B EEhL R roaavt
byt Wltﬁﬁhétsu@}edt eafiposhionBRIre aisavandl 8 thid e/pR¥naitauive agents that
ca%sgg%lrgste%? in the subject compositions. Thus, disease conditions include, but
are not limited to: cardiovascular diseases, cellular proliferative diseases, such as
neoplastic diseases, autoimmune diseases, hormonal abnormality diseases,
infectious diseases, pain management, and the like.

By treatment is meant at least an amelioration of the symptoms associated
with the disease condition afflicting the subject, where amelioration is used in a

broad sense to refer to at least a reduction in the magnitude of a parameter, e.g.
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with the disease condition afflicting the subject,
where anelioration is used in a broad sense to refer

W@ o00atiod1east a reduction in the magni tude of aPCT/US2008/053999
paranmeter, e.g.synptom associated with the

S IBAPh oSSBTt 83 BEha HAS B romt. A5 suon

tréahieRt QS S FhclG@sY sl bnsOwhatke |tl$@§iatf$d8ﬁibﬁﬁ'éondltlon or at least
associ ated therewith, are conpletely inhibited

S){on RIQETH asscﬁm@hedhtdr@p@wﬂmgaremcompmwdlnhab@d t%gmpnémﬂed from

e, r SiPBRit o £ oMty Sch dhhC I SMAYLAE 1opger suffers

frérhahacsathorgidal €opaltionl 0gideasOme éymptonﬁ@mt%h“a}ba’tenze the
‘'treating"” or "treatnent"” of a disease includes

Pghelpgival Agndiien.inecasdiBotys oliedlend i gatmerin of gidiggase includes
pr%()?ﬁtlri%i’hé’als@[agg fmh%‘éu r%g/m%ﬁ'a?ﬁirﬁ?? tﬁ}ftn&gg%% ARbisposed to

I ence or ex ease

thépdisphyd dtt i dodsr aat lyenteyperlﬁmndalohef)@lblheymps@aseof the disease
its devel opnent) '%r ovid

or arresti _
?%q:hygctn%r &ﬁ@qtﬂ@%nﬁﬁﬂwngr the dé’PS@ﬁs@Ct (gloying h@r arrestlng Its
d&)e?@ﬁﬁ@nlg ?Qvﬂﬁ'ﬁ YR ftdratth¥ e ﬁﬁ@ﬁﬁe&t %ldeaé?ﬁects of the disease

relievin ease (causing regression of
(utbltsxhagqa)alllaﬁae ttéairrmmnt)pmelsrednévmgnbmmsmse (Irausmg regression of

the e et Oad eI nte st &, RRBShE Ry es e
nManagi &tan dérﬁ@@él%é‘rﬂé‘dtﬁé @Ubjl?@t %eth@&@r aérdé%éhéééeé\joove are
period of tinme, such | onger,

methegierof reanaginga @seasﬁ]g@ndlt@ny@gr, Q)«erla@r@éended p@ae@ of time,

i, 0P e oL i 2, ORBT o e, o B B e o

Ioﬁ?é’ﬂ td goads off RRQRE HBRAGEITRNONdHrOLas Oftfe s@bject methods may be
ectrostinmul ation based protocols in cardiovascul ar

erPlo¥ad el NmeRAEGERR | ngycqan%sorpmqrﬁg agdigppabldiseasgr management
rgﬁft%rkché%“' 2R AR RS st grotbéélgsﬁylcﬁrd@m&ar disease

et and/“or exercise regl nens vari et

mdnag@ment stich egspacion prdtoonls,; caxdiac ﬂetsynelnrbalzratlon protocols, etc;
nbodi nents, . the thods i ncl ude dul atin

"f?ﬂ&ea&é‘ﬁ i R ANRN BXRISIPeIERMERS P'hédV%Wngnotf ifferent disease

C&ﬁw L tjons. For exanple, data may be obtai ned which
I ncl udes c?nformatl on about patient conpliance with a

pr eslor cértaint ermbagienants, tlmgunmﬁhodsrhnsludat mpdulatingoa therapeutic

t hout | |

refirhelg Bl sl op B {Eine 1 sbRnoS toRs. Enfeiaplsl i may be

otstamesi \bﬁl@hﬂh@l\dées rrmrrhau@rﬁr@b@megat@ntgcommdm:e with a prescribed
appropriate decision tools as desired, to make

theeapauliciagins Tdtis data, véih or yitheut adcbmrwérmhy&@gngmi data, e.g.,

o uaoch 91 il terPl vi B, TnaeHeth oErlgy dsorived

al®siel, Whay beeel edhse.gycith rmimoﬁﬁat@fdemy@ﬁtuo@n; as desired, to
i ncl ude met hods in which a therapeutic reginen is

mMake deferminatiang JnvRethran i leaseH reaime{eshould be maintained
or modified in some way, e.g., by modification of a medication regimen and/or

implant activity regimen. As such, methods of invention include methods in which
a therapeutic regimen is modified based on signals obtained from the
composition(s).

In certain embodiments, also provided are methods of determining the
history of a composition of the invention, where the composition includes an
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conposition(s). In certain enbodi nents, al so provided
are nethods of determning the history of a

weomwpoesilv? on of the invention, where the conmpoBCT/U8908/053999
i ncl udes anactive agent, an identifier elenent and a

har maceuti cal |.y. ac ble carrier certain .
adiEahtiings Grnfie” Haneaents A ahagiaceiol sfigbtanle carrer. In
cdrREM08HBoditneHls | Wheld @I@@tldéﬁtlfléthM|t§eﬁt bbhﬁf i Sresponse to an
interrogate, e.g., by a wand or other suitab

lntaﬁt@aﬁlcgatth©nldaetyflarels ijeybgaien @Jdsi hnad. warh@ @btoaﬁefeawtable

inferibBligh s 46 BB R L sleal e bl 86851, Blben smploved to

deétbrraingt Bidyorical Gnfokmatier tedout aRBochMpPosition et/ sis80rdeS chain of
enpl oyed that is made up of a nultiple different |EMs,

custedy, efC.or nore distinct |EMS, 3 or nore distinct

'ngr'vgln ée@ém%&g)’ogkﬁéﬁt@a 'gé%m %Ccmpfo%%)g%ﬂ%%%e up of a

I'stin
mdltipte differdINEMERE.§.e 2cominioge deslintDIEVMBY Bder more distinct IEMS, 4
di stin UJ Shﬁgl e signal f €. % where_t he signal s 3/
ONyf@Ok ﬁt'ﬁ&h Méb?@ i Wcluslings So¢r Merer & BrMer 1 ghanore distinct
IE'I\)isSeﬂfme ditincETEMsOMay! 15& 3 nhfu R ﬁﬁ?%\/l&’é cﬁéﬁl%ﬁzﬁfgxﬁlle signals,

etc. For exanple, each TEMih such Sets ma
e.di, fwieerenthey sigodisdmaly grea ldistiAgtishablel wetqrmserafchaﬂumqﬁﬁye signal

.. be conpfi ured toemt.the signal. at, a, differe

s, &7 B S, Gibrhisisith SLIR SioGte Pl Eak rpiple seach IEM in

sdifhnéét@%%‘ érﬁlttaedﬂfetréh‘tﬁl @@ld@d sfgrf%dlfAﬁér‘ﬁ%hvél?Af 88th IEM may be
pySIO oglca Site, e.dg., where an first

caxdiguted &l emit theesigpat A aadléféfﬁﬁ‘rﬁcph)’§loé£m|¢aﬂatﬁ@ﬁtl gitet reeg where

TR Bl A pp il B o Pl SRR vy SR B 0.

wh&res anf first! IE\Plie déthviagscent thies imdughli &hébd:@nd Eé/lsacftwatbd in the
use in a variety of different applications.

esophagle, avhed & gaevatad 10 fee ABINRESRE: Febadovehs aclivated in
th@18 AN tdLERe ! 86ct ebisl & rﬂuﬁlg%g&ﬂaérﬁ R ufs%tagméms find use in

unctiron of t estive system
a nrietty tof dlﬁﬁewgh apblmaﬂnogestﬁoreekampte whete |ocneell’n1atsytheg above

etc, For noti ng when each 1EM e
de;%gl,g@gﬁ, (ﬁ\ﬁg‘grp‘ﬂe C Hﬁ%tth%fseglpgqlgpgppﬁgc n?lq?élon to determine
[ f | |
RERST o B0 Pl S%%tye‘*ﬂe@%m?tﬂ%mﬁé%ﬁése qetRel L, gastric
empiyeg eten For exatede thenctinghivbieareash IErI‘nﬂ)emitsrits respetied signal,

i eir era ic ar tar m, a
a e oE Sicbrl s RaL heradTEReanTGn i EbETRocCreoating oestive
tra?&tfu@étldhur@ehdawee&btbme@ the body The applications of
this_new information device and systemare nulti-fold.

Appl Theapresent inugniias  provideartiee @bﬂlqarham éapegani ngw)tool in their
R, BB B RO SRR B, enutcaton o
phaimdmmceﬂmt@acwwQﬂillvél@ﬁipﬂnt(ﬁﬂ@boﬁ)?) The applications of this
new information device and system are multi-fold. Applications include, but are
not limited to: (1) monitoring patient compliance with prescribed therapeutic
regimens; (2) tailoring therapeutic regimens based on patient compliance; (3)
monitoring patient compliance in clinical trials; (4) monitoring usage of controlled
substances; and the like. Each of these different illustrative applications is
reviewed in greater detail below in copending PCT Application Serial No.
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nonitoring patient conpliance in clinical trials; (4)
nmoni toring usage of controll ed substances; and the

wo pa0g/10Hath of these different illustrative  PCT/US2008/053999
applications is reviewed in greater detail belowin

PGS SE0 T T rd e BleclONrs c T 1 whiRey dF n TRreB, ddaupagated by

rereheéerence. Additional applications in which the
subj ect systens find use include those described in
U. S.Adgitienal applicati@tinssigich the subject sysiemsdindwse clugle those

ockfiPell TTERLRTRED W bR PR8It Bt kB s nerein

incoMpavatea &y RsfefrRbe Fonaixamohes it Subjddti dyetémy r&e be used in a
per formance of an i npl antabl e nedi cal device (IND)
megisahniEIMALIoRI LonmBaigaben aspsemenwhicho mMeritsngnemnioring  the

o4y oy RSBl RS ER BATARL AR s ooy of o
patenei meniteding thia healenbf the, patiant, andloancrestety delivdromgnatherapy

ch as a bandaid or |nplanted formt nmuni cat es
tOM%PhP@WN%E%S%dh W@ba{%l%%@ CetYeF éHt‘i?‘Gn@P’e”“O” e.g., in an
L }1"‘5& R Ba @Iéﬁc@d%ﬂﬁbﬁ co?nﬂﬂfh'cbﬁes with the
t PDA

tel ephone and/or a Persona a Assi st ant
IMD cane dsooagakle ohdolfnimaceomals cbouiyunidateors yeittera nepmmunication

t.h th ith t
MBS S8 B oRRATE 2RI, PESEHC Delh edsistantppa) located
owtsideAhe %aﬁ@ﬁ% Bo@)@“lmé %Fstém%gﬁoﬁ‘lﬁlsé tﬁ@W'tﬁ@&igﬁ@l receiver

systen1capab e of bi-directional comruni cat 1 ONn, wher e
withhéhe csaromupigation medulee angis aoppbite tteleppapacandian @& PDA, a

e SRy SR8, ofrarBB R VHERI TSI ER FaSAGRTIS Bectona

co"rﬁm@hmltlonv\lﬂ/héf‘e tife compin@tatn modeld)ahetmobile telephone and/or
atient, as reviewed above. Additional l‘l}&gl ications in

thwﬂéh are capaklesfseceiviagiinfpsmation fiogy the IMD @s selayiolatormation
thgl‘gtoa\ﬂ& tH@ts@H%‘" I feeivie?: whidh id |rjit¥r rBrté’Sftbﬁﬁl (;[Potﬂ)é {)&?ent as

moni t Yy nohi t or I ng, ety con
reblemmbl at@d)ume nmoni torl ng, chol est eroI nmoni t ori ng,
detectin ided are kits

et ¢ I TS Al so
© hat Al RIca R A T SBRGVBRY PLUAE SPvanign may find use
mbl'[]&l@mt)bf’rére P1"|dtsllr’f’fﬁé(d 'tBCh%rﬂﬁy %n%rlrﬁgzrl?%%i‘ﬁ)to%mtonng, satiety

eV|ces e.dJg., descri bove
menibmrmgraaﬁletmmntrqj tolklthlpd@ viohunhe dyordievingesholesieholmagnitoring,

be .pac din a single container, e.g., a single
S'P%'HEQ C}ég‘%?'lng el al, and the |ike, or one or nore
dosage anounts may be individually packaged such that

certain kits may have nore than one container of an in
KB6dy device. In certain enbodiments the

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 embodiments the
kits may also include a signal receiving element, as reviewed above. In certain
embodiments, the kits may also include an external monitor device, e.g., as

described above, which may provide for communication with a remote location,
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kits may al so include a signal receiving el enent, as
revi ewed above. In certain enbodinents, the kits may
w@k®e/10met ude an external nonitor device, e.g.PCHES2008/053999
described above, which may provide for communi cat i on
offic

t | { doct
e Bt Bl aeofioe o s crarta adiy Soraeh AridinsotaL siacesses data
o&é%d%@tﬂ@u@é&lbfﬂr@%dﬁﬁ&%&f the conposition. The

subject kits may al so include instructions for howto
pr acthe eubiest stitsj swy a@hwdﬁumﬁjrudﬂenedﬂpdmntts pfactice the

Ki.t instr r.d
sulFift s et qdi sttt aifo Ahs i e K *the Tadructions may e
rebbﬁbledﬂsirf UC tdumanlaTagcoeling lmbamhnonora sabBE At For saieinple, the
paper or plastic, etc. As such, the instructions

'nﬁ’ﬁlthb"@SpF@% betPrinied pe asykstrate é%@@@@@ﬁ@e‘?'@s’“q $t¢-Hs such,
thteamgﬂ'u %Plgfrgé %eg&rém a[{'l?l Gthgfl? h{sng F} égé%%‘?{‘?mﬁe labeling of

her e

theldmnrmnéua@ﬁ thg)kitedraconhporrite thexrsbb(l] lerremsscratd&ewrth the packaging
sent as _an el ectronic storage data

ructions are
°rf9r lpggl@é}gp\g ) &R ﬁ@&qm@@mﬁ éhe iRsifHicas &rgRageent as an
elaéﬂgbrﬁ@ stSr@e @E[ §é‘rﬁt 6% a YuitableN cY¥ ufgthéadable storage
e t act u

odi nen i nstructions are not present
mediunheelg. tCDeBOMreaimetter edbt & njehgothee embodiownitanthe actual
a _renote sourc atherniéerne

iSRS cSTEAR L REHETE T A ity BUkSBRRLIET PEaUNRY fhe fagtructons
frcbrﬂcé Udpfotd s&%ﬂr’c@d@’be% ‘fﬁ@rﬁ*tehﬂﬁ 'a?étpreﬁﬂeén%ncéﬁarlﬂﬁle of this
viewed and/or fromwhich the instructions can

ernbogineidg .a ks thatt inclupesianwebuaddrers Wharesthﬁeerarsucft@rns can be

gl Ml " Blbhfd plsTohcCut S BOBFHAL I it the

inSRyctimspasik agedns forsubtagithg thadkaididnkds Macdiddidnon a suitable
sterl lity. I'n many enbodinents of the subject kits,

sybsEaé®nponents of the kit are packaged in a kit

cont mrfa@rs :

uni t&%W alfh@ﬁﬁ)'&becon | nmenl?cﬂa&lglk"[:"S ment, Eéé é’.afhﬁ%@‘%(&ﬂ‘r suitable
paukabrgots rsaintait wterilitymin enampenmdditentsn obithé i uiject kits, the

cont ai ner, e].g to further reserve the sterjlity of
caippRNaIHs 4| ther kit 1fse RARKGAEALE Brkit feNtgMent e| gemake a

er t

S e S AR I i SR %Eé;’“%@r 79y 00 O
analogouao strucﬁmee umaaerr st ovay nbhtbet Ae aidighit msindgjneysed., to further

BB et TonP| SOBRETAD Gidpe FrT BraBaT R BE Nt m 11 ng.
si nce the scope of the present invention will be

limted only by the appended clains. Wiere a range of
val uegsi meowndéfﬁtow that dhtﬁer@te@éiﬁnt isatnogdirpited to particular

o B B4 d Rt EA, L i PhgbMood rt

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

Where a range of values is provided, it is understood that each intervening
value, to the tenth of the unit of the lower limit unless the context clearly dictates
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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ot herwi se, between the upper and lower limt of that
range and any other stated or intervening value in

W@ b@s/ietiat ed range, is enconpassed wi thin the PCT/US2008/053999
i nvention. The upper and lower limts of these smaller

dently bei ded th [ | . .
inf EAEEan TRY <P 78585 alisbaiealsd saaripasied: Wkh: g invention.
lﬁ}j@&t%taﬂwsﬁébﬁéa‘ﬂ?céidl&cﬁd Nmﬂﬁﬁ'tHQe\éﬂaﬂeUWatngbn Where the stated

stat ed rang Where the stated range includes one or
rabl&hn@ﬂdemnemhcgh qfah@émltéxtanmr@(@dm@lentber pobathosf those

'”%‘H@%ﬁﬂﬂﬁ . %ﬂ%@%"ﬁ@%ﬁ@% l UOIgldl ! tneE:E(ren cal and

sci enblebs wdfpeasotheplisbeaii tachaical hhe mlflﬁe@ﬂﬂnegu:?&i herein
commonl y under stood by one of ordi nar%\yskl [l in the

haife; theoSaP TREATNG ASnGEnMOBH BefRisEnd By ORGLRIHOTEIRArY skill in the
arll'® I‘i’rgn gpﬁlr{v%%h%e%ﬁéﬂ Jéﬂﬁod’ih ‘éﬂ#'rﬂﬁh‘éaé and hgfé?fr%us similar

descr erein can a ractice
orteplivaignioh thbse peesrived Ine;menbamalsor@use@m thiei pfactlce or testing

illustrative nethods and materjials are now&lescn
ofpjhe B[ﬂﬁen&é‘ﬂY%ﬁ@naﬁapﬁ@éﬁﬁFﬂt%’edhP%t{)atlvﬁ Mgthods and materlals are
nSWaek&lisegy.i on are herein incorporated by reference as

IT each 1 ndividual publication or patent were

spechlf i pablicatiansl andi aterds | giteddircathéd spedilécation are herein

i ncor por,at ed refereneadare or par at.ed herein
inb g PRAEh hE oraltreice e reet sad doemid Rt PRSiealSN S satdht were
spRtdcally @fo?fdoﬁ\héualﬂl mé@'t@rbé’\ﬂlrﬁébrbﬁia%d tdyereference and are
publications are cited. The citation

any
inponpioratadi kegreins by oefarescelite disglose: apdi @@SQFI@Gt the metheds and/or

me R Bt orfin M PUFitang b E Uhd Al clfitn, of any

puBliehtiGid fon ite)istleguie pior b6 ity filiny €atel & sirould et betdodistrued
dates of publication provided may be different from

aq a8 A6MissiomUBR] dhe | RIASEBE BYORAPEHSHRg! GEkHed Jopantedate such
p tﬂ@ﬁﬁ@ﬁ"%ﬁ'\h 'tYe %‘ﬁ@frle mntléﬁ. Fﬁrtﬁ‘é’rt ?ﬁ%ﬁgﬁis opﬁub’iﬁ:feo\ﬂopmorowded

erern a ende al s € Si ngu
mag"be' dxfférer&nﬁiorht Ithaé' aomzhludathﬂambal datfsemdricts may essed to be
the context clearly dictates otherwise. It is further
IndepRRPSNNCHHENEHai ms may be drafted to exclude any

opt i PRhoRILHIRR! as eint d;lr'?ttﬁ’é% Bhdé cld%@nﬂ?éjsmgular

to serve as ant ece@gnt asis for use suc(ﬁ excl usi ve
fotres miatol'agly atd e einglude” phirgl" refaentseuniese the context clearly

OBBERARE A B4R 60 P il oo

arﬁs@@m@%@aﬁ@m h®s 8iiéh, Vth'fshsté‘t@ﬁﬁa"dt@hté(ﬁdétﬁﬁ) $&al8%s antecedent
preceded by the term "about. he term "about" is used

base$ domuse gfr @WW@XNUS@’%IGF@UMQ@){ asorsolelys” eRalyt aﬂﬁhﬁlﬁ like in
i Ronth BFCETR0 D oS b e BaBTRL

det e@@ﬂteﬁlhﬂrgn@@@hh% baen presented herein with numerical values being
preceded by the term "about." The term "about" is used herein to provide literal
support for the exact number that it precedes, as well as a number that is near to
or approximately the number that the term precedes. In determining whether a
number is near to or approximately a specifically recited number, the near or
approximating unrecited number may be a number which, in the context in which
it is presented, provides the substantial equivalent of the specifically recited

number.
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nunber is near to or approximately a specifically
recited nunber, the near or approximting unrecited
woeoosaniiony be a nunber which, in the context PET/WR20081053999
it is presented, provides the substantial equival ent
of the specifically recited nunber. wi Il be apparent
Co houiPBR anearentta e & shllgoie adaition reatisit B GRbiosure,
eé\THhSGIi PRUhBiviRAF @nﬂfocﬁrh@ntsn%éﬁri@)@@amggﬂré‘@ﬂtrﬁarem has discrete
described and il lustrated herein has discrete
cmpwmata@ddaatwwm@smﬂyu shreamyly Isepacatad fsons op epetgted with
or C hthef atue of of , t.he r
BB ips B BB RIS o1l oAt bfTs Windhn #Gaghd om te
stpeSdSH $pifit &f thehsreBeMSIANENtiGH @(Hyl Riditedtethedidagdodreaiied out in
an be carried out in the order of events recited or

thﬁrpfdﬂﬁlOfo@\Wé‘ttS grclied! axtin @Ry iosherayrerhichysdegieally, possible.

AL LRI R5BH0IA%BES) 1RR Basy BRRRAAERSH B Idbtai by

sone I on and ex

w@quiqﬂegra:tfombadl éxanpleuivd eppases g, clatityi ef ueadnsitamdmg it is
parent to those of or di narl)(éskl Il in the

re@pilyaPBArank &0 thoseraiRyaingry ekildn the artin dght afinedeAghings of this
|n9@rﬂflﬂ\e§r1éirt% iy th'aﬁgéé e %Yilf*&%tlﬁﬁé’?hé)ﬂ%%eh‘éd\é“ thgﬂa% without

departing pirit or scope o e appende
depaating froAtther spirigbryscopkeof the epdendedrelaghy. i | | ustrat es

h f th
b oo Readtfinhhe T Pracldinirerealistelesing pitinies ghthajngention.

It Sl %%Vaﬁﬁre%%fté@%taﬂhb%%ﬂ%@t P M2l g, wuﬁ'B&ﬁH&hthaéwse various
explicitly described or shown herein, enbo

dy t
arpangementssvioth: akhoughenei explisitty describe Qrd%hpww thﬁre'ﬂn embody

thige Rt Plsivap s oS8 So L A 8 P Srd, witSATRS Faifi Sina scope.

Furtfierieeg, él@eﬁarﬂﬁtd@%rﬁcﬁ@d@dltld)rﬂalua ajenredited Hdﬁ@n are principally
r|nC|pIes of the invention and the concepts

in dita i@ heieades in HO@QW@“‘B@thQJPT”h@P'ieﬁg?fttm'ra’ieﬂt'on and the
RBRY SohfiRed AP I BACHE! B9 RSO thé Tk 2EHENaHe 1o o

suc speC| reci exanpl es "an ondi

cdviztreededs bairg Mthb&n&mﬂtatldﬂenelsmch%‘petdlfrmllprremd:ecpleaamples and
as ects I\an enbodj nents of the jnvention as. well

as
QEERYPEsal RiRieatenta ereint Epribeg tRSNciRigsmpaskects, and
erlﬂgw.n%ﬁtw i mafloh HaAkeP a8 soRBiic RIS theBPlare intended
t hat al'ent’s

tionally, 1t 1s intende qui v
toi em:lomtmslsd:td’nh strucemall @n&MWhomjmquwmnts tlagréof. Additionally, it is

a evel 0 n the fut i.e., an ,
el tra S EEuRBREn adie BT Gl kafY; eguivalents ano
ecﬁlﬁ\%éﬁ'ﬂseéévélépéd MGk FEturd, Ne.S @A Celeehbe d@(/él%ﬁ@bl that perform
i nvention, therefore, is not intéended to be limted t

theresares dupttiony regayolssesit sirution &he sgeperaftibe mésatnmventlon
BPURRY s B ARE Gk DR b e BREBRi SPAERIRERS Grown anc
déstidebdictbin. aRdthon, theesapreants dpiit df MBesdiendemnl idrembodied
by the appended claims.

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 like in

connection with the recitation of claim elements, or use of a “negative” limitation.
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forms "a", "an", and "the" include plural referents
unl ess the context clearly dictates otherwise. It is

w0 eoosherionot ed that the clains may be drafted POI/US2008/053999
excl ude any optional el enent. As such, this statenent

[ d to serve san tbssfor use
Locrhe Sl BE arparaiinip Bpes ot SETIEBie, A7 UndngRagheSints digglosure.
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el enments, or use of a "negative"” limtation.As wll be
cappeitanis and featsises whictkmay benraasdly separgied fioea@r ggmbined with

i deBf 26! AR o € Ear Ser o8 bl (iFGPLLEBARRG from the

sddp@mlmﬁtsof&hé ﬁr@@érﬁtﬁﬁﬁeﬁﬂbrﬁ fArWBr)ech@d nestHbl \capematadried out in
fromor conbined with the features of any of the other

thgardend! uandairerigdLIN BRY GEheIdet Whighrip degically RessHde.
°r S/gl'tﬁdl} h° he megsﬂgemehww ot?eeha"@ésﬁﬁﬁécﬁ &g sg)‘?ﬁé‘%%tail by
e C der of éevents recited or
Wayl cﬁnuusttehﬁun andeasxam;nlehfdrSplhrpgseﬁldfycl@mntysofolmderstandmg it is

Al t hou t he foregoi ng invention has beep d ri bed
fe@@hléa Nt t%ywwfoqr%mawrw i' anit aHHB?'SEhPrEﬁ@ tieéPh'”QS of this
inPAIRAS Bt YerEi r?rch"aﬁgé’ ’éld%%ﬁfﬁﬁﬂi)ﬁ@ bsmra@@ﬁhb}’eto without

apparent to ose of ordinary ski e art
depagting bbmt Ihxe spesiodr soppeaff tlnmappemreﬁ]ciaonst hat certain

changes al di fi cat,i ons de t her et i out .
oo R anEno N RSBl el sy aRs e rEiles ok & hvention.
It Q\hﬁi'b@Ba pﬁ«é@miétu *ﬂ%tythots@eskﬂFe@IC@d’dh’égarﬂf%ﬁ'bé tabIeU@t 88ligé various
t he prInCIp es of the invention. It
arspigesae s evhichaalthoughenskexplisdlyi d\ew@eércur wqwn hereinl embody

b pfiflbRE, ute ST ERERE itPLeR BbBGHE IR and scope

Furthareridek £8ll ekamprsi am/cﬁa@mdmomdar@g@qm@cud@me\neuhmra principally
its spiriit and scope. Furthernore | exanpl es
intensigtte i the @?&%&UF@%VSFW'%H@ ﬁ“%ﬁ'@'eﬁrqf ¢ pvenyion and the
e n [ e
oA RSl g, & e AIEhiO P ARRIARIAD R%and are 1o be
canstuedbag edirgy witheuli hméaation $o tsuchusgduifically rebieedhieikamples and
and are tq be conslﬁrued as bei ng Wi t hout Ilmtatlon to

CaAPSp e dY PPy 2 e%@tﬁgbe”é‘?(d?ﬁi s regitng duicinlghsaspects, and
eBb&MS s oft (ﬁ %@gﬁﬂﬁ%‘s%él é@' ebﬁlﬁ'éﬂa 18§ 'tl’i’é?ee G‘a?re intended

aspects I mrents o |nvent| n as wel
tosamompassdamhptrestulraier@bfﬂmcmml|ewetadmusﬁlmerentoﬂﬂdﬁtlsnally it is

il Bl o pataenis ahidde o ‘Bl fnddlf ciflivatents and
eduivdigde §&kdlo rrerﬂrﬁé )futl&Pé’VWe e%yvaémréhss aedemped that perform
equi val ents deve in the future, i.e.

thel mﬁ@n@@melrg@@dpqssa@f gaidteiem The ssape Cffdh@tpr@ﬁent invention,

oBRIBICAERE: PsHE Fiafo AE BRI s anc

dddeeibed arpeial YRamee dingesdopesamvepiin &f gessdrit hevbriivineisrembodied
Rat her, the scope and spirit of present invention is

byetscrrraNdsy JHBSappended cl ai ms. WHAT |'S CLAI MED | S:
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1. An in-body power source conprising: (a) a solid
support; (b) a first high surface el ectrode present on
w@2@®anéree of said solid support; and (c) a seRORnTS2008/053999
el ectrode. 2. The in-body power source according to

Caim1, wherein said solid support conprises a

sem conductor material. 3. The in-body power source
WaRae & di Aiged &5:Cl ai m 2, wherein said solid support

conprises an integrated circuit. 4. The in-body power

source according to Claim1, wherein said first high

surface area el 0 | S.a.cat hode. 5. The i n-body
1-pom§ﬁ%§$’§>ép§}é’§g%éﬁi%§ c%o&n%lsa\ri%n 1, wherein said first
hi ghasur faeelids@spdt;ectrode is an anode. 6. The
i n-body power source according to Claim1l, wherein . .
sai dbsecondirgl Behr seidaces elpciosier praseat Quy paslerfage ohjsgid solid
[ pport. 7. The in-body power source according
s@?oﬁqgﬁﬁ] 6, wherein said first and second el ectrodes
ar e (g esembeconchelestredsur f ace of said solid support.
8. The in-body power source according to C aim 6,
wherein said first and second el ectrodes are present
2'i n- bodyﬁfp%ﬁge)fHé\f\)lgfgiu@%cao%?gfhﬁggkdoé@mq@ermeﬁe?ae}?%mld support
caaprisds ghemicdnacetamaateebbct r ode conpri ses an active
el ectrode material present on a porous el ectrode
under -1 ayer.10. The in-body power source according to
3.0 ai ThQin-Bb@ BbRer b tcBCRHRIRY & DIARE Uesieir SiBrsoli@ support
el ectrodeposited. 11. The in-body power source
caspiisas ayIntegrated er®lit.wher ei n sai d porous el ectrode
under -1l ayer is produced by cathodic arc. 12. The
i n-body power source according to Claim9, wherein
4.sai dTiRoiebsde! materosiaurys dicoldibig ol Slarhotluwherainisad first high
el ectrophoretic deposition. 13. The in-body power
s tasecregedenptindeystaocatNaden 1, wherein said in body
power source is configured to emt a detectabl e signal
upon contact with a target physiological site. 14. The
5.1 n- bbioky ipboey powercsowce arationding do QChiirm 1,.3whetedn esaid first high
said in bod ower source is present in a
SYWEmRiEe GF%%EE*ey'Sé@c%QR l e carrier conposition.

6. The in-body power source according to Claim 1, wherein said second

electrode is present on a surface of said solid support.

7. The in-body power source according to Claim 6, wherein said first and
second electrodes are present on a same surface of said solid support.

8. The in-body power source according to Claim 6, wherein said first and
second electrodes are present on opposite surfaces of said solid support.

9. The in-body power source according to Claim 8, wherein said high surface

area electrode comprises an active electrode material present on a porous

electrode under-layer.
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15. The i n-body power source according to Caim 14,

wherein said pharnmaceutically acceptable carrier
W@ivpoeilvi on is a tablet. 16. The in-body powePCHUBIOE053999

according to Caim 14, wherein said pharmaceutically

cceptable carrier conpositipn (s a.capsule. . 17.. A
1@y st Dhe EaneY GG sQUIFE Atcprang g CRiNEY. Wagleirgsdid Porous
elaseSdslunget Ryany QéctkdRipiitdd. to 16; and (b) a

receiver for detecting a signal produced by said

identifier. 18. The system according to Claim 17,

et B IEBAPRREL Gireb 2200y 1§ KRl Slein, b s
elestradiey and@ciiyeess. pré@ucdd by sxeHoeis aecor ding to any of
Clainms 17 to 19, wherein said systemfurther conprises

at |l east one of a data storage elenent, a data

roc ' t ' : :

17 S DB PBRRbr shrdR ottty &Y CRIFS orR Said porous

elestesde nheeiflager ishrbdudedrasingdlesirgphosetitgdepari@st.i ng an
i n-body power source according to any of Clains 13 to
16; and detecting a signal emtted by said in body

o 0 3 . | =
G oS BHEGS pafer Sfich APORING IR WG SGAIF body
pawersalirog is cortigaired R2emitteedelicntatdé digkiat upampointaeswih a target
Iural.itly.of said i n-body power sources. 24. The kit
P'ﬁ’é&%?%ﬂgs'ieo Claim22, wherein said kit further
conprises a receiver. 25. The kit according to Caim
22, wherein said kit further conprises at |east one of
14 dalhe krbediyeowbeseurce agcadeding i bRt hgvhereinesaid imbody

P el S eRe T endfPidke LCHRLR SR BLBHR corbosivion.

15.  The in-body power source according to Claim 14, wherein said
pharmaceutically acceptable carrier composition is a tablet.

16.  The in-body power source according to Claim 14, wherein said
pharmaceutically acceptable carrier composition is a capsule.

17. A system comprising:
(a)  anin-body power source according to any of Claims 13 to 16; and
(b)  areceiver for detecting a signal produced by said identifier.

18. The system according to Claim 17, wherein said receiver is an in vivo

receiver.

19. The system according Claim 17, wherein said receiver is an ex vivo

receiver.

20. The system according to any of Claims 17 to 19, wherein said system
further comprises at least one of a data storage element, a data processing
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element, a data display element, data transmission element, a notification

mechanism, and a user interface.

21. A method comprising:
ingesting an in-body power source according to any of Claims 13 to 16;
and

detecting a signal emitted by said in body power source.

22. A Kkit comprising:

an in-body power source according to any of Claims 1 to 16.

23.  The kit according to Claim 22, wherein said kit comprises a plurality of said
in-body power sources.

24. The kit according to Claim 22, wherein said kit further comprises a

receiver.

25.  The kit according to Claim 22, wherein said kit further comprises at least
one of a data storage element, a data processing element, a data display
element, data transmission element, a notification mechanism, and a user

interface.
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