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MULTI - MODE COVMUNI CATI ON | NGESTI BLE EVENT MARKERS AND
SYSTEMS, AND METHODS OF USI NG THE SAME CROSS- REFERENCE
W DORELWIED APPLI CATI ON Pursuant to 35 U.S. C. paw/Bs10e)/036231
this application clainms priority to the filing date of

the United States Provisional Patent Application
Serial Nos.: 61/034,085 filed March 5, 2008; the

Qe atERE CAININTE R HRLC pi b BN S R ER cano
concerns IsyigiEdst ANIMITPASHS OF USING YL SaMEude

supply chain i Ssues, phar macy errors and

i nefficiencies, unlntentlonal di scl osures of
i nformati OE r g gﬁ
and patien (ﬁi kE F—re (e e
I e mir§idinetol /BNQ.SKE. a§nplu9r§) rﬁlﬁ@ dp}ﬁlﬁ;ﬁtl@l aafn@s prlorlty to the flhng date of
cost-effective, ensi ve solution to saf equard

the Hated atates rPr@\ﬁaoml é?ta@@t AppliGagign Serigldvase: Kd/BdiSa dilechWasch 5,
200%5%% Iafsa%sﬁu’g %ﬁe ich gﬁﬁ%ghqglq%%ofzﬁ&i l?é}gin bgg%&: for all purposes.

ron inc
comuni cation ingestible event nmarker devices. The

mul ti-nmode communi catiqn_ingestible event marker
devi ces include an ingégﬂﬁéﬂggggﬂ%ﬂnent conprising an
' nt}?&ﬂtﬁ&ﬁg Gl defid JE afeﬁrf@ Egﬁhﬁg &cﬁpﬁlgﬂl&;té i‘ﬁ@l&]de supply chain issues,

comuni cation no Teast’ a secon
phamuaey conduaid mefflcrmmﬂmnmatte;rEmnaﬂuH&dl@uraMmf (Brtfonnz;tiomerelated to

patlgtig %g gﬁfgg@\émﬁ#glﬁéaﬁl?i gr?tz:tarlpP lal%i,]]gl? %oﬂnf :Wn F(&lg%t}o&ln ST here remains a

longTREMiBS n&RINol A GAHAR B &RBNEon PAIRALIAE S8luGdd @Watdobard medication
and/ or rel ated conponents, in various conbinations and

and portedt gavients bam), the/genisequene e ] thgse atshonmuiofinding medications.
communi cations unit conbi ne or separate conponents
maki ng up the communi cati ons nodul es, such as

ant ennas, power sources, SUMMARYrated circuitry, to
achi eve a range of deﬁé?n obj ectives. Further, the
deVAPests @éﬂleé@‘fﬁ@ﬂﬁn anslusleinylH-rpegs eommynigsiondegastlle event marker

devic@sc.' ﬁglut-ﬁl@{i‘e?E’c}&ﬁlﬁﬁééﬁ&cﬁgéfs‘%&r%ﬁﬁt%b%%@@ev‘%e& 'i‘nclu e an

I'nventory con phar macy~con nt er -
ingdstibleaompdyerd evinpasing Ad dit¢droted kirad peah@isidg 4 Jfrﬁlductlve
i nvent.ion |nflud syst ens tEat can be used across

CONpRHH¢asoR mpayley gp %tde%sbaﬁ?‘-‘@a NBASORYICHY & PR igAfig @odule, which
ma)bl%qa%gécﬁacte@%tﬁstﬁe fn@@stﬂgw %&ﬂe&forﬁ%ahm é(}?lll[ﬁ)n@ﬂtecﬂéreof. The

communications modules can include antennas, integrated circuitry, and/or related
components, in various combinations and configurations. Various configurations of the
communications unit combine or separate components making up the communications
modules, such as antennas, power sources, or integrated circuitry, to achieve a range of
design objectives. Further, the devices can communicate with various other devices,
including transmitters/receivers associated with inventory control, pharmacy control, and
inter- and intra-body devices.

Additional aspects of the invention include systems that can be used across multiple
and varied applications to provide various benefits across the duration of an ingestible event

marker's existence. For example, systems of the invention may provide inventory control
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mar ker' s exi stence. For exanple, systens of the
i nvention may provide inventory controlinformation
WO 2toatiede4 o nmedi cati on manufacturing and packaRgn{sS2009/036231
managenent operations as well as supply chain control
Systens of the invention nmay al so provide
phar macy-rel ated quality control neasures and
nf rsona} t|on a pllcathgns.rela ﬂ%to nmedi cati o
info tll(?,na]ie R énang t%lglgiag Pa aglcn(grrg}anag?gergr?ge%tlons as
well ﬂ%ubﬂ‘&%‘fiﬁl‘ﬂ%nﬁ@]y Bk emhsRt el iHPerRdhin®tal&Phi8lMe pharmacy-related
i nformati on as well” as safety control” neasures. Sone
qualstymoeml rneasmee ahehpemenabizatinnapphoatioge relatad ey ms@ulpyms gedications

ata as $ he system.in accorgance
packalglnsgé taln benkglrsrll;ocr:\él X/sttel%s } af%/ﬂ:ll nventl uHr \ZI atlent safety

1nf0ﬁﬁ@@c5rﬂzisﬂ@élyas AERE ebBradindafiged. T\S/diﬁld é}@fénisﬂﬁhhﬂjﬁvéiﬁiﬂnfrﬁ@y provide
conprising an ingestible conponent conprising an
andfor senpress datacissasiated wishghe syptar ia acemdance Wit preset or dynamically
upd&ﬁﬂH%Gh&&Hh&Rmﬂpd“|e and a second non- conduetlve
conmuni cati on nodul e. The second non-conducti ve
corneonidiadl iy anpemndof the dorptios@siude ﬂeﬁmohq&ismgmsingatible
| east one nodul e selected fromthe gr consi sting of

COmPOPFTHt SPRLESIAg AN é“t%ré'ii@ éHE’&/“ AyBRRng %tc RigYg ommunication

modu.néj léﬁ&' Qa%e@&ﬁfﬂ&»co%ﬁu&%'c%ﬁ{mm&ﬁloﬁ modile2 G §éc'oﬁd non conductive
nndu e, and a wred nodule. In sone instances,

commpuueaido ataduie @nmmns casononiny@dedseatileasaond medilds selected from the

r adi o- e e.that conprises a . . .
oSG b Sk Ry P A SORBAA G285t dpdhgpion module, an
optitAThGNEE 8n abb\Bti0 AHbIGRNGMES WiBd GRIMIN IR R st Be ABY-
be an infrared fre uency nodul e. The ingestible
congusntiye ﬁemtnun‘rw,fltlemmo vl ina p@warss Bdin-trequesay mOégleahfp@m@norlses a
radla (%requenciy 1gentllfl catlon 081?1'3 In ot er 11Pscf\at1nrcgsd Se rfloanbr ! %ﬁ(‘é}lev% comrrrlrl]mlcatlon
ng eve evices
modily/mal; $6 ah Mfdﬂétﬁfréq&ﬁcpﬂﬂd@l@mﬂﬁe BgLHtiOR @anxbhémtcrﬂ;iy clude a
coupl ed to the non-conductive conmuni cati on nodul e,
POWE; s0¥regs SeCTeasi A ower gourca Mg ROk PRir of eleatinses fabsicatad Siom
disslififfar RAESHL e GORRIBAMa RATTRY 3 hal AR MU EONUGAL Yéiver source
onmuni cat i on” nodul e such 1 nstances, the
elecmmdlgz @odipled tonke oomcnunrdwa'tzé m‘mnmnnﬁuhtdaorrmydlﬁe, such as a coil, e.g., an
ec |caII coup d.to integrated circuit of the
RFIﬁﬁféls 1 e etﬁe maestéﬂ ¢ C?rﬁeor}eﬁ@%%wrbﬁeecfw%d:ﬁaﬁleﬁwe
comdriB&H:Bh %dﬁler SHbdch ihdlarRES rf'hé R AeE S velddghriniiErioh Rh&tule may
conponent integrated circuit, conductive comrunication
be etapthidadly anapled td thagttegratpd ptreluhofbtlhe irfgestide conperent, ve., the

nlcatl N m)d I.nt egr at e Into
ingo AT PrBP RS DR Sl R S Thft ?Ceé’oﬁ% HbTE Fomagpsat
intebA&dAMERR, conbctiVe RoARIMIGEbY enddaEBMAIa€ Rl btQpoiRsHbEthe non-
COprrl ses a non-conductive transm tter such as an RF

condyptizp gammanigation mopEle anayepeiategesited into an ingestible event marker

identifier component. In some instances, the non-conductive communication module

comprises a non-conductive transmitter, such as an RF antenna, e.g., an RF antenna coil,
which may be associated with the ingestible component, such as with a skirt component, or
may be associated with a packaging component of the device. In some instances, the non-
conductive communication module is electrically coupled to a second integrated circuit that

is distinct from the ingestible component integrated circuit. When present, this second
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whi ch may be associated with the ingestible conponent,

such as with a skirt conponent, or nay be associ at ed
wowrdb/1aepackagi ng conponent of the device. |n BGRES2009/036231

i nstances, the nonconductive comunication nodule is

el ectrically coupled to a second integrated circuit

that is distinct fromthe ingestible conponent

egrated circuit. Wien present

mtegré‘&?&f&‘icﬁ’tt é‘@ﬁ? H’tg%“ba‘? ?W%ﬂeghl&tqgﬁf‘d%%?lf B BopERgtred o
comoMirB@HAHRH bt GtHeL IMRYNDBs@RRE | AW-0a pAi6R BIHRINGAIBnductive

with each other. In some instances, at |east a portion
comgfiuni¢agion orpdetend agmfhgz@ect@rhmnparablb éronnthg ingestikle component in a
man%%rn Ihagéj ! e%o gorr? Somied ﬁ netlé [ ofmhgg (iu@g\%c’ (t:olrr?rlmem tion module

onen? A Ranher ? REUELRSR conpr oni se the '

Theflﬂggstlbl@ Qoﬁlfpohéiﬁ ngNAkIGdd Mﬁadﬁ@ﬁ@'ﬁﬁﬁn&@éutﬁﬁl At/ MhichTdp@nt may be

i ngesti bl e conponent may include an active
pressain febebiolagiqally geqeptabithy cielagiiier aviyrt Bempenesbnt an ingestible

?qg( [

evelﬁt}}{:ﬁggﬂe Etgé gﬁsgéﬁoggﬁgg%c?gétgb%\?gljﬁ? e RS (%rn.ﬁl%ul%h ab b tablet or
cap@myﬁhmhmgnﬂakky acceptable vehi cl e may be confi gured

as at t or capsule in sone instances. Additiona

@O%f agpgets iﬁ&@ﬁ{we@ﬁop ?ftqhe?&e@yg%l@ &l cpppgise: an ingestible

conﬁ)gﬁa{t 8 Ripri&fg A %@érht‘%h %1rglﬂfrp&ﬂﬁl?§mé:9 B dusti M Anunication module

|ntegratg %rCUIt conprising a conductive
configurad fri erait adimstrsighal; @ secoidi ngureeddtaive ebmnainidatigt module configured

si.gn e non-.con ve co ni cation
to e et C B i o G B SR, Ut R VPO BEe | |
comfn85&tidY AN arldMRnL REBIARE coMmBNAUGEDY fhod QR E@édn@i@ured to
nodul e and non-conductive comuni cation nodul € may
proxi@afar duanemdission of mf@mi@trpo ibetwegn shd roediver 8@\61 at lehgsromaiof ﬁw
con(l?ucttl entlrl]l%lcra 8r?m\6 ule. an thaet l eCaOSI’Ith.C 1VE commumcatlo dule In some
nductive comuni cati'on modul € anda the mon- conautiiv
1nst@r&€§[um eativenis gotiideed oeSdveEatil@st aneceshe filve sigfglind el’(e second
_is configured to receive at |east one of the first )
signg]. g¥iey of abrfisheandsweditisignaynary basycrypted pedgsired fopggrmple by using
any oA n% E%Bé%? rB{%C&” WL G aRides Jo%ﬁﬁmfeﬁ "to receive the
exanpl e y conveni ent cryptograp
secqudaignablin schcerrBtahm theseeiver cansprisesd ragliv-@eqicncy emden &s desired,
t he secon nal, in sone |nstanceﬁ the recei ver

the keGP @@égw e g meelprpateibie, tharoneydugve Gagynunication
modff€ &h Véthe R¥nBE SR & i:éﬁf‘sdthterrmtls d wrﬁ’[;d'ﬁ%ﬁﬂ ARsdPrrd MG system

non- conduct i ve conmurii cation nodul e. In some instances
seleoted fiven 8y grampsconsineng @Ccraaméactulsngsyswnpommpty dhoswanagement

sy R PSR SFuBEME™ ClREh et RefeRonEin Py e puseem

com%ﬁerﬁ@%lc'ﬁ hAf BclBe AGQEBRE ad 46 ibaishePNR INBAI)soRYiS! lﬁﬂgrammers
nuf acturing system conponents whi ch may incl ude

encodgese ictge Suaplyddg trmpywdementeiy siemrompgacisp phighgnay mclude areceiver

as dRSAPER AR Sinclude trackers and programmers. Health care management system
components which may include a receiver as described herein include scanners, encoders,
and the like. In some instances, the receiver of the system is configured to the first signal,
which first signal may comprise non-physiologic data. The receiver may be configured to
removably attached to a living being, e.g., via an adhesive component. Alternatively, the

receiver may be an implantable receiver. Where desired, the implantable receiver may
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encoders, etc. Supply chain managenent system
conponents which may include a receiver as descri bed
wheeeittiesscl ude trackers and progranmers. Heal BET/082089/036231
managenent system conponents whi ch may include a
recei ver as described herein include scanners,
encoders, and the like. In sone instances, the
1nclg$eg?fgi?1/t?or f %trll(?er}ai Sts&cf iﬂlgc?{g{;l gubrﬁr Jdeldlgpérgfutnggorflahty, physiological

datdY¥aBasRRY&InPFRGii6ndidf, dtc. The recei ver may be configured
to removably attached to a living being, e.g., via an
adhepeste ot hepovration fisthee meatdewaligus mhféloqflse @@c‘rhﬁérmfrthgdsm
detecpw& gﬂl ant rgg (l? 3 felrsve gna fand \:c/l\yg%crogaddmeSI f&oﬁ&naa evice comprising that
1nc1f1¢i€%fhhllﬂgb@hblts)éom‘pdﬁé'ht aﬁmﬁhﬁﬁ hh GAdgrated Bt ¢drising a conductive
functionality, physiological data neasurenent
conpRiHEatign apqduie copfiguredde aimitdheofirst pgnglingnsmtilesst # pertipe pf second
nonI c%ﬁ ﬁ@l%e \ééﬁlhﬁlﬂfcaﬂgé Hl%qﬁke C%Hﬁ%n@ td%ﬂ %3869%1(95(?%&1? t'f‘ﬂégmethods
east one o and a secon
ma;f mo]mia ddemrrge)mmarﬂrsu cﬁrgectdi’ndtm gnat louteth tanfifsngesdecoidsignal.
an jntegrated circujt conprjsin

t
Addaﬂ%ﬁ g@&@gon@ﬁ%&@aﬁ SASHARE QK & e stangLeeseeoncetippal from a
devicB %oﬁlgﬁ%h% %Hag Hlude@Rd; r%gst b?@c%mﬁorféﬁ{ édnﬁﬂhsﬂ{ zﬁlelﬁ%ggated circuit

non- conducti ve conmuni ¢ati on nodul e co
corrtpltﬁ@ingelwndumvg rammufiiatime tieddes araligumd tcudelt det fest digpl; and at

ly the fi d t fi
leas R pRylanF GHehd Nl GGt HEPHBHETHEPNHE SOy G e
secdr@afdnal Mhe HetRodsinifit inSlu@ahit@hg Snl§ WOt &I @B i & both the
device conprising that |ncludes an ingestible
fHMd@dp@%Ethgﬂthr|S|ng an |ntegrated CIrCUIt conpr|3|ng
C&c?(fj 1S taﬁ \ﬂl%tho%nny&legr?\;etn 1pn, 1c ul‘(liese m% o%fj %gr%rr}l&nﬁ g 81gnal

betvvwn-aqmﬁohmﬂuatﬁzea:@mmm@abn @tbdmchmha. Iecawdrgwrl@emttﬁe aof-t
the second signal. The nethods may include emtting )
congjyfitiye eoranfupication moduledng campensnt ofgt deydterthatiaclpdgssyn ipgrgtible

conﬁ;‘ég@ﬂgo&bﬂﬁﬂ g?ﬂgérﬁiefi %ﬂLuiF@érﬁﬁ‘i‘sﬁ agoﬁ céJHﬁfzél V@o@ﬁﬂlﬁﬁleatlon

es net transmtti et ween
modube)-a0d ﬂﬁmtmndeammmﬂnétmtdonmmn@ﬂbe namilea Iir mchlnv@hqu the
wherein the nonconductive conmmuni cat i

TeCEL P EN? QMR eeEn IR 2 Sﬁ%?@(fglgdﬁg ?Iio ggtglr%{pz:onsmtmg of
marft PRGN SE RPN ?%Jy%aﬁ%ﬁ&%@ﬁ%ﬁt szgteﬁl% Ly h@alﬂﬁ% 1'n§1'1£@9ment

a conductive co ni cat1 on “nmodul and t he second
systpios.- Wbeauled ie¢el veonmeninpandnd of amrdmhbtctuhmg sw&tﬂnn@t hmnsfacturlng

the receive a _copponent chos n1a S
sy BB B MEBHTEHENGY B PR Gry g or AHHT St PN th receiver
is a SYHpE&IBAt oSHRRhYfa&AhE s YRR PRI chaM ShABerAd sh@ahtoR health care

care nmanagenent
management system, the signal may be transmitted from the device to the receiver and/or
from the receiver to the device.

Additional methods of the invention include methods of administering to a subject a

device comprising an ingestible component comprising an integrated circuit comprising a
conductive communication module configured to emit the first signal; and at least a portion

of second non-conductive communication module configured to emit the second signal.

These methods may include receiving the first signal at a receiver and may further include
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systens. Wiere the receiver is a conponent of a

manuf acturing system the manufacturing system may be
wa@2oghteshr oughput manuf acturi ng system RegarBdBEES2009/036231

whet her the receiver is a conponent of a manufacturing

system supply chai n managenent system or health care

managenent system the signal nay be transnitted from

evice ta e rec |ver and/or. fr on1t ei ver.
detqrwa%tﬂS@éwalAaﬁw%% g‘égr%? mf‘HBlaPH’i‘/ ﬁk‘}ﬁngemble
conlpBféi 3R niBle hedsy Qffir rmsterlng to a subject a device
conprising an ingestible conponent conprising an
| ntIe gmat: ebtagicess thet e Nif¢ayicleg isseraakscpirgler to devices and systems of
the 1nve naqn CEIff::]c%/g en}gzrgcgols Tpas Eegsgr‘gtlilgﬁ 0%18% % c‘il hs pqlarmaceu ical product
ex1s|ﬂsO ext@@cmdgl ElohVi@a G FRFTURI (RRUEP HeiRAHIE 1:1&1@ begsd @dluties, € dxample,
t he second signal. These nethods may include receiving
mediggsion jpagufagiugp npRly chaip geasipgeRenRNaARYCH mrtagement, and patient
d [ 0
pos%:g%{nlﬂ " gg&fyﬁ]f'eggraﬁaa{kg g@f')elsg oA élﬁ gplhﬂsfeg);f:ﬁﬁ%;?h%ﬁgé&ﬂﬁ@al %Ic‘oduct
existanoen drhelecternﬂnphaq)hﬁsas&tf its egnsahce I n sone instances, the

term"Lifecycle" is enployed to refer to devjces and
systP@ﬁ%mo@%qu@tlFWélﬁt P&Hleaﬂw ey to dHepngso8d eearding

me(fléa'ﬁ%n QHH i Qsé"’ﬁﬂc‘ﬁtﬂn"f’% RAALTRER WIAGR! oRh AR uE Xs'uﬁﬁl? rchain,

extendi ng from manufacture throu destructi on
phapmqyonivanmbf ade Q;stﬁmwloemmphtedemﬂmg aiaiaodpsagmdufrmus elnd

con st 0 SRsERRBAE Tl inalon £ L 0 So R PR gl th date tme,

and 36AEbE op&aﬁﬁaéﬁlret Back hahB&C & hiisBkr, MealtdGén RIS Iei@tion type,
or select nultiple phases of its existence. "Pharma
marnjuffcsramndness phapnhcy treee.cditd a1l tiae af transfesfrong pharmacy to patient,
Umﬁog tlondre aqd glnedlcatlon and its use,
1[[1%%9 100, and t1 expdlsio

AT OF At T 6N reratlng to manufacture, supply

C h aﬁksj’}bcct@ bﬁRFHD Yydtaueideartyr gHadmakcaticdl bratkiap as pRtusedt in published
I dentifying data, dosage directions, and consu
%Qﬁ/@gﬁﬂ?ﬁ can

UnitgdiSaterBatentxsiphication NeoPR&DAIS 143 0800 ke s
alsol lﬂ:cds fh th @}/sqafn?an(f dr ereﬂy ﬂlcg%%tl:(?ﬂy Perllmlﬂlgﬁ Pélﬁrrety.

batc nu I'’cat1 on” nanme, ne

type, nmanufacturer nane, pharmacy nane, date and tlne

of transfer frg , :

i ngestion, and : <

Sy Slilgﬁ'ﬁes 4364 11BO¢hoRR %ﬁ %Hﬁlb %%nttrﬁa"i‘ﬁéir' 1@691t1@i%r B EHSS Rbne

in published United States Patent Application Nos.
enﬂzﬂﬁﬂwﬁ008112 2006/ 0061472 and 2005/ 0285732 can al so

D R A TS L R PO R RSO A aen

Figure 3 shows the system of Figure 2, according to one embodiment.

Figure 4 shows a cross-sectional view of a system according to another embodiment.

Figure 5 shows a schematic of a first pill communication system, according to one
embodiment.

Figure 6 shows a schematic of a second pill communication system, according to one
embodiment.

Figure 7 shows a schematic of a third pill communication system, according to one

embodiment.
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BRI EF DESCRI PTION OF THE FI GURES Figures A to IB
shows an ingestible event marker identifier according

wo oooneteehbodi nent. Figure 2 shows a communi cakCDES2009/036231
envi ronnment according to one enbodi nent. Figure 3
shows the system of Figure 2, according to one
enbodinent Figure 4 shoms a Cross- sectional view of a

Syiﬁtdem S OiW 3 {st BFF[{) npglﬁﬁ:{jf:% i %ﬁf@g{ﬁgf’ z\llc\:%ording to

one@gﬁ@agwﬁ@ to one enbodi nent. Figure 6 shoms a

schemati ¢ of a second pill conmunication system

ac @g@ﬁqﬁbsl@wsmenmb}g|eﬁ@rntmar]:¢rgd|¢ré1fr¢r ﬁﬁbmlu&ies a conductive
comsﬁ(l:lpn?c tJoln(%n fuleaantdhaln%Igf com ca ﬂ)lncn% e, %%%mto qne; embodiment,

accor 0 one ‘e |gures to

fi rfﬁgm%E IlD piddadser e dﬁtgﬁa@ﬁi @n@h RN @rdﬂmdullnetmacmbﬂih@to one

to one enbodi nent. Figure 9 shows an ingestible event
enﬂwﬁﬂkﬁﬁ identifier that includes a conductive

tJ

o 0 TR Ay B T B . SREH Sccorcing

tooﬁéembdhagnan1of an | EM product lifetime, according to
enbodi nent . gure 11 shows a di penser that my
be Figue 13 haWﬁ&ﬁeFféaea Hahgay ?Pg PEruC SRR @natna}aﬁﬁgmg system of

Flgl?rEfti‘l?dAc@&Qﬁng Gl EmbddintieWs a container that may be

produced using the manufacturing systemof Figure 11,

ac dtiguires g31poo\o¢1m acihbo diagemi of & IﬁM @sodligt lpﬁetJmedteslhastrates the

of an |EM.product lifetinme an.illustrates

el I episaEioghsh e B bt bR RGOy SRR ragn

according to one enbodi nent. DETAI LED DESCRI PTI ON As

summari zed above, aspects of the invention include

mul ti-mode communi cation ingestible event narker

devi ces. IngestibIeD%l M e ﬁ§éR, bRES of the

i nvention include afmingesttrbte conponent conprising a

C O ARt il i 220 ABOVY, 6GJcb Q@b f Rdul étidn GhdAlidd rasit medecommunication

ingestible event marker devices. Ingestible event marker devices of the invention include an
ingestible component comprising a conductive communication module and at least one
additional non-conductive communication module. The non-conductive communication
module may be integrated with the ingestible component or at least a portion or all of the
non-conductive communication module may be associated with a packaging component of
the ingestible event marker device. Systems of the invention that include the ingestible event
marker devices and a receiver may be configured to provide medication information and
control measures across the entire life cycle of the ingestible event marker. The life cycle
includes, for example, medication manufacture, supply chain management, pharmacy
management, and patient use management.

Ingestible event marker devices of some embodiments may include an ingestible
component that includes an integrated circuit component comprising a conductive
communication module (for example present as an integrated identifier) and at least a second
non-conductive communication module, where the number of additional non-conductive

communication modules may vary, for example one or more, two or more, three or more, etc.



10

15

20

25

30

addi ti onal non-conductive comuni cati on nodul e. The

non- conducti ve comuni cati on nodul e nay be integrated
wowRaob/11teed | ngesti bl e conponent or at | east a pRCT/USIVOVH36231

all of the non-conductive comunication nodul e may be

associ ated wth a packagi ng conponent of the

ingestible event marker device. Systens of the

nye n.that .i ncl ude t i.ngesti bl e event
AccT b PR HE S e R g HEA Db BaPRP B PGy id as muld-
modBEnfiAldi&fioh Th QL HBIL le0éht FFLGRRYIE!, sied ?@ﬁcl@@ﬁr 29-°t§as€ ¥ distinct
entire life cycle of the ingestible event narker. The
comm’nﬁ@ca@yg Ingoduies] engedd Whig isexcangiasive ﬁg@mjmgqa‘gﬂn module As indicated
above rtlh 3§reear§[ secgrh&ldr?(?n ondui:itlnlfjescgolranrnrngnglcé fion rﬁl&P enl’é’lg. %5 6Tsoc1ated with the
1ngd%MBlBtcoﬁ‘Bp6K£ﬁ ofl BMHIEIRE 0 OWhSIDNB: sEdTiNOd WiBNE Sack@ng Esthpiient of the
an ingestible conponent that includes an integrated
devicpyiE presert o MY SHEh iNZESHRIE iC¥¢TH glaékeééiﬁala@& ¢pithe invention may or may not

R e
conﬁgl[re«ﬂ: onaduaidty ef differennforahisosuchad bliger pueks, endltielostiodiediners, and
addi ti onal non-conducti ve comuni cati on podul es

the b%f‘r yI SqTRT InsleRGest e SRRMYIIGHTPRS mEdenire gypamicaiy @%m@.neX with
me(ﬁpartl%n B! orﬁ&@so(vgieﬁ ngééentt) Wadh@@%ﬁ%}@%\gﬁ&*{ﬁ/@ tanﬁr%éﬁ?z{te information
devices of the invention nay be v as nul ti node
andcommumphmmn®mn1wg@@lmbteﬁ%ﬂwanumaﬂkébrdsnmdasnosﬁnubomnwnt
they include at | east two

the (PRSI SRR e A ST Tt A PR Bncgy medication

packiiy. erurdiSr, itdiye@hREarbeyunida® wih Laask o8Re aBdces, including
non- conducti ve "conmuni cati on nodul e may be associ at ed
tranvmttwr&/weelwﬁg @storigted veignpanaiaty eontiph phitalacy contralhaid igter- and
ated W th a packagi ng conponent of the device,
1ntra ody &Y
? Sent: As such, i ngesti bl e event marker devices
Of Aéﬂﬁlmrﬁa&ﬁéﬂlabﬂvd’fmé deFficBR¥ndlstehRAIf Wisteinpatioaghdlgde at least one
associ ated with the ingestible conmponent, where
nonsRBREEivA GOMEIINIEtiel AKEGr By npRrcandustive egmeppnigaaqremeryle is meant
o o Son S G REChe PH bR SO ALY R
condiltmﬂlub esmatru@iocdsi o protadol whmhnisésriﬁdiyvﬂmdh asredorgiatii@nmedium (for

on nts (when p ), ] hi eve h ly ectjve
exasily. %S?rﬁtfeér hEL ohitteESpw ation E&@tqas {"ioﬁ ‘&5
2008)1@@’?1% WOS00§0DEHIL WO 7B081655185%hd W@%b@/%ia@éom% disclosures of
embodi rent, the communi cations nodul es are i npl ément ed
whigls arg ey et ngajorzp«air by w[feranqntb INoracrdid(uctlwecdmualumcnnon protocols, i.e.,
icate W

moc?;g,r(?l%a:gtgr g{ e Ei«'é,gwl élé:glo? H%‘FE‘] \é/lre ess rang(T)u fn requency mO(ties magnetic
induckion sdides; Q{;})ﬁé:ﬂ@ﬁ&iey &fush ASHOGLAd Bdqudnt op e HodEY: acoustic modes;

control, armacy control, and inter- and intra- body
as wedhas (y@ged modes i.e., direct modes. Accordingly, in some instances the non-
conductive communication module may be at least one module selected from the group
consisting of a wireless radio-frequency module, a magnetic induction module, an optical
module, an acoustic module, and a wired module.
In some embodiments of interest, the non-conductive communication module is a

wireless radio-frequency module. While the wireless radio-frequency communication

module may vary, in some instances this module is a radio-frequency identification (RFID)
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As summari zed above, the devices and systens of the

i nvention include at |east one non-conductive
w@emvanieeat i on nodul e. By non-conductive comuPCTHS10091036231

nodul e i s meant a communi cati on nodul e that

conmuni cates using a conmuni cati ons protocol other

than a conductive communi cati on protocol which uses

o b R e O e (.5t SXRTRLCi 85 il now be

furtidHAeb G el AN teMNAS of MEL LB 1hédSthe Woh 208808 g&ﬂmuﬂ@atlon module
2008/ 095183 and WO 2008/ 063626; the di scl osures of

is apRFED camguhinatpmmodelsr ploveved abyotpéfa@‘@rth@ylon conductive

COHPQHng Bg%ng e comgunngqtlon protocols, i.e., nodes,

Of VHESF S N &E y“ﬁu are not limted to: wreless

r adh QorhE SEHRIBEY (HETRIEIS) mBB@B @ido€pdrited] Gbil cxAmPRg es integrated circuit
opti cal nodes, such as infra-red frequency optica

and gp fdsantergu dhe RENB deedulemaybe FoRmuicab el ragesiater with a
[
con e cor O £ O b o B B RO o
antelmnaluEﬁheseJlf dct REIDF modult loe tigraoupuction $mc£duien gr bdthamay function in
wi rel ess radi o-frequency nodul e, a magnetic induction

conpgiifrewith medisatiemandigrmpdication Packging © ragsNg Brocassqstgre, and/or

tran%ftqﬁoﬁﬁgwn%la'téa 8 %Fﬁss%Bf%ﬁ'Mﬁ%é rﬁ%fdldaﬂ&? r &9 ﬁndléal't@i above, the
non- conducti ve communi cation nodule is a wrel ess

devicagamgt SfyISEqu enc pe opdiicerss Whiltige tid vaadeippBsations to provide secure,

e uency communi cati on dul e y vary, in somne

confrifisnd SRR E G 5h PRROCat Sty blemehhaBRY

| degYbhdll cRe HeNcdsRinkiR) sy kR lithe inB ARSI cotffiedibdoh @Rd control

pur poses only, enbodinents of the invention will now
meageres up thide ederedife bede phan measiblf evenbodikenntke Wﬂ@rréalterv@pable of
appf]cartrl]% r1]n %g%l:rtlet¥ %f Q%n%ﬂfcggéns%nvfrrg%nslenn% tparélcugﬁy 1n terrl]Vlronments where
wirdl&Rcomntlinidatives 40 prefeirantForxiaglkl te r&ammmmnmsiﬁivyronments

In sonme instances, the RFID nodul e incorporate for
mClé@@aWﬁ?féorYaWnFrﬁ]t SYHRPBENtE 5 el es HHer- '%Fﬁi}’RPdalﬁfaeh‘?fhf The
Cmﬂ%ﬂ%g yle may be communicatively associated with a

con uctlve nodul e i ncorporating, for exanple, an

i ntlegr-adbé&dard inawibbdancdmmuarndoctindeda Iﬁ(bmnmpld.,:_hctth&[ p®okive, and

the RFID nmodule or th onductlve nodul e, or

may
SeIf-HRESHNCONS RS aBRF e Wtrﬁn%aql%%ndoﬁﬁcmpéwm piantible

ing JYBHle Cﬁ%ér&'ﬁleo askatcREbIL heRGPUMSoes RhPRRAR atisQs&ciated with the
and/or transmt infornation related to or associ at ed

hunwintbledy beotimediicag prganisis. ilihdincdi@bdahesare ¢apebld@l cemsunication
nd %%stens d.across multiple and varied

and R AR SR G BERETE. Moont Pol 1 od. aad
aC CAN RV Rwe8 ABbWY, BRtih&REblekv¥htaRARer deQftls 6f ﬁh@ GhvieMBon include an

rrEI ement ati ons.

ingestible component that comprises at least an integrated circuit and a conductive
communications module. This structure is collectively referred to herein as an ingestible
event marker, and ingestible event markers may or may not include additional components,
such as a physiologically acceptable vehicle and/or an pharmaceutically active agent.
Accordingly, the ingestible event markers described herein, sometimes referred to herein as
"IEMs", at least include an ingestible component that includes an integrated circuit that

comprises a conductive communication module, where the conductive communication
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Broadl y, the devices and systens facilitate
i nformati on comuni cation and control neasures up to
W b@agmtes4 e | ife cycle of an ingestible event PEr/KS2009/036231
The systensare capable of application in a variety of
conmuni cations environnents, particularly in
envi ronnments where wi rel ess communi cations are
referred. For exanple, the conmunicatiaons .
modi e B SR GEOS TRt B JPICBRER e eh i SR as
com@ldicatidn iRl RRFYe 8N R cliLY RefBRsly toCR MM gk, Odentifiers of
~ Inter-body and intra-body communi cations include, for
integegtidrp !s@gctgl@@ ithp@ gensadie (fpe ,exz@?qde g@m) a ﬁgtggtiabl@ sgg}ngk @rew contact of the
ineCHRRE Pl g BT sl D PR EPL AR PGP L8 gfB. e
ingd¥BBlie @abntdeMkEQ8erdifidry My ¢alidependansarihaipedicwial Bmbb&ment and
~ human body or other living organi sns. The nedica
intepidagh apphcagion of SipaganePosition ofriong Py Areastyaged (turned on) upon
i ' ne . Oof LY ' r-evi d
conlLE8K 140 LD RALAIBAAL S U GATTr ARG e
an ingpsableicoentinnakerdéemifier noe dt ialractoenghatrents 4 digiwal when activated at
conprises at | east .an integrate ircuiit and a
2 targghalife tar e dBIEHS higtrst BodyHics Toedngspible eygnt marker
iderftf@lel B2Y ¥ hY cbi8hSHnEs: dRidAh& TN AIbRD pRIASHRE RldeeeMBRsignal
mar ker; and 1 ngesti bl e event narkers n&& or y not
follpwing udevaicdi tlngesaiblecyaponathitsidestifeds agorling to embodiments of the

. hysi ol ogi cal | y accept abl e vehi c¢l,e .and/. an . o
i A5 it e s TR Eo ettt ALE AR By Cpyguarer idendifir
may B@tiighied (S ¥AMNa JIBTaKBA& (HE 86 pEEEHNRINRIsRntoTORRE! WRIS a
referred to herein as "I EMs", at |east include an
physinlpaisal targst sighp Bependingen the solbadescnarthe gy phyeelogical site or
loca?ri.lgé Ellf‘lalé/fvafrl%h vatfhg(r:e? %grrelcs:%nﬁg lijv?et tlgr\%gp pthgftrsn{%?eﬁigagt%ﬂoﬁg@tﬁ%egtnindude, but are
not lifGtled @R S\ 18caRi0N Gl tHel gderrdin@msdal trh@r such A tHenh@@h adsephagus, stomach,
circuit and conductive conmunication nodul e may be ]
smalldplegtine lpsgeyintesting. ecd  Ingedidlogy enti@arker jdsptifiqry giqyibejceplgured to
- S r . er fQr
be ol B R on P i T WP Gl A RIS ey Rl TR, of che
particagpe sbinpb@tiey efthe mapktaite.] Warid ddseed whd mgastibkr @ent marker
. ysi ol ogical. |ocation (or |ocations). The jngestible
1def@3%ﬁ maygF ﬁ@?ﬂw torte %rlgatﬁ%by vﬁ?ryo%&a%ﬁaﬁﬁﬁm@ﬁomst of the
Gitibf Wida QIRPAYIRIMSgiaN did, MTRNGGE iBRPLVehAhhRBr REnfifAE may b
Conggﬁﬁosifi5h,ﬂ%sgﬁong§%s they aregactivafed (tu?neg on)lnay ©
configond ol ativatei nha Grged sige twhehy tie tdrgefi sttalis leadgtliaftar a specified
.s#cE.as the stomach or small intestine. As such, an
PP gbUTFp e event marker identifier may be a structure

t habeRAdhS of tifd ©Heas ofIpAtiAR b Apliestioht the stodhDeHtaified fom the
for exanple when it contacts a target body site. The

inggstple sy esinearkerdAgntifigr Ray be a generic signal, such that the signal is a signal that

merely identifies that the composition has contacted the target site. Alternatively, the signal
may be a unique signal, such as a signal which in some way uniquely identifies that a
particular ingestible event marker from a group or plurality of different ingestible event
markers, for example a batch of ingestible event markers, has contacted a target
physiological site. As such, the ingestible event marker identifier may be one that emits a

signal that cannot be distinguished from the signal emitted by the ingestible event marker
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identifier may be any conponent or device that is
capabl e of providing a detectable signal follow ng
wa@ewvaateson. |1 ngesti bl e event marker identifi ePGI/US2009/036231
according to enbodi nents of the invention include a
si gnal generation conponent. The ingestible event
mar ker identifier nmay be configured to emt a signa
he c np05|t on cones.into

1de%ﬁ&f;g P{)zrnéfgqt 1n$egp tevgr?ttnéark‘ﬁetﬁ%rﬂ rﬁ) ag)ﬁtcmf@m which the ingestible
eveRTRAHLERNB obthiREd. t Alt&Bht VI, $ha B ?és@ﬁhe Sleh€m@tkel REALEOSY a batch
may vary, where representative target physiol ogica
of ingeptdlye gfenit magkars may heyaiaieingpiiblegvenhioarker identéfderttioat emits a
umcli_rgcs?gt%lla élg %g‘ﬁf’;\gusl%asi % ér;)r)a acl: Oq\%flel otﬁFr 1%%6? %1% & eS{flf'I:rqth a‘?(er 1|aent1flers of the
ingdstible eV tntenarkérGnethbge s fhe |b@tcﬁV gne 1@@&@6 eVéﬂl@ Eﬁaklfdr edemtifier may
may be configured to be activated upon contact with
emif 3 ynigueysigha dhat iy yemiveisally uréqlge signgd oyieerh spqh g gignal may be
f
analo?&?sr tgﬁﬁﬁ‘?naﬂ it fprf&?%'ﬁ glql %fsten‘s’f(?rf&% hﬁe}{/&ﬂepﬂ nﬂ% Eﬁ‘mtt aF 91%’ other
indivdienl dnldi tbdfre]hm'ulhqmip Iltfelngﬂeﬂdl individnaheti b waivedablyvel). The signal
interrogation, follow . ng contact of the conposition
may,ither glr%%lagc@fwwgqrmaeaﬁl ehAut ajgpven eYFY: ?rrfge‘élfis% BR &lea{ibyipg code.
wh191?fn‘ﬁ§ e uS&Nb iR le ﬁﬁ%(mﬁ%oﬁ QB I &nt Roi c?a@atb'aé’eafsﬁéil Ala
a target site, where the target site is reached after
data@awpl'mkuﬂg lddntpfemg&“@d@a‘ wttln remp@ependiWigerodediled, thesigsalghay be

encfipsaat pitaney BREPRE Rk AL A RO I bEnd e Bl

conehOdfeof.SUcCh that the signal is a signal t hat nerely
identifies that the conposition has contacted the
t ar@@tmgﬁStlble eAFRtEnAE!] 1d@1t5fler Bhleass gglmaltemyorw@cfavmﬁmp@rd@ld)
81gna d;e%vﬁlcp St lf'l%{]]ﬁ ne ?ha% Qmm mca%ed vid a coﬁ? uchey coglm%nlclgé{on protocol

a pa ICU gestl e even

thatfurs@ihcaiygh@(ﬂ@s Ocorflutitied ﬂnbdﬁuﬁlf(f@ii a‘xﬁm@mﬂ hs fun@esddsbilised in PCT
event markers, for exanple a batch of ingestible event

Pubighedehrplicaen Ruhicatiqretion War8e/ 1967155 3 g0B%00%1%le WQs
200§}6§§1 %13t 8 W@)gﬁﬁfsyd%bﬁzé\{ﬁé‘ isTBLES of vﬂﬁ@ﬁ %\I 'h%felﬂrm(:oﬁ%aated by

at emts a si naI at cannot stinguls
refefemoer)l tipesdigpah tlmglwreﬂnb)gdlmhﬁt th&gﬂ@stlblleevemenﬁrker identifier may

mar ker.identifier of an tible ev nt. marker
G VG 0N A SR e e R %ég?l?tav dgftifier may be
confIBEKE [Iﬁns%'il?a QA iR the Ab 8 i BFh MBINYideRAGH siRSISH ft\lvg bfmore times,

event marker nber of a batch of ingesti bI e event
whemfaﬁicezpliecrm;a o diseregmidentgrat sighdle mey datcolientively reldend id aser
q I& ) s a unique signal, at least with respect to
redupdpn osllgnt‘%l e other ingestible event marker identifiers

of THéQngdﬁﬁ%%&@t%ﬁk&ﬁﬂeﬂiﬁfekﬁhaﬁﬁﬂ?Ql%ﬁetﬁ’ﬁngt Sethbphgfdular
The ingestible event marker identifier may emt a

embedingens agd gierided mpplidagom ol i gempaditign smioggas Hiegaed activated upon
con{a\l@wuﬁa%arga p%yg'loﬂ) %lal P@tho%, such as the stomach. Ingestible event marker
identifiers may include an activation component, such as a battery that is completed by
stomach acid, and a transmission element. In these embodiments, the identifier may be
viewed as including a "wet battery"” power source, which power source at least provides
power to the conductive communication module, and may or may not provide power to the

non-conductive communication module, as further developed below. Examples of different
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anal ogous to a human fingerprint which is distinct

fromany other fingerprint of any other individual and
W@ b@peiwse uni quely identifies an individual oPCEUS2009/036231

uni versal level). The signal may either directly

convey information about a given event, or provide an

identifying code, mhich may be used to retrieve

f.or mati on about ent froma abase, .as a

tYPeGé)if HipESePle Pyt H&‘rlfecli é‘?ﬁ“i IgSIRg 1188%%“&#’{1% EB?FﬁcB‘QF ﬁlini}ﬁ fo, those
mgéé‘{’l@l%%véiﬁ&ha[rﬁ& idéMBicsd GRAlbBY Pog ﬁ{pﬁ&ét%%érlhlﬁma manner

t hat gﬁiow des control over access to the signal and

PCT/R58P0HP | Griflpublbied ns WREPRO 167ﬂr$ePCiEgieBh¢ai§1De seiyad mp.
PC'J;TEﬂ§5§67/b Sblgsnhg W&@Rg@gﬁ ri%t EéT%gﬁlocat u%tser\lla no.

Pcrrojlmumn/omzaa Ylbﬁish%d@@W@OO&/@6WU‘T@@F]1@&O@rs@ﬂiz(l(fa@
as _a conduction nedium (fo

PO Rpl E0T T btiver 2 BeQROBER066! PO T Papli s aerial no.

PC R aRhs AR R E8a) S MR o ok ieion gt ng.

PCHUS2008 053099 plublidhied las & @/2068/¢0 1 (70 BOT@phdaidn byrial no.

f ) di h nbod h
peE5E085 o8 phtehedar O RS PAs PR aopl it hserial no.
PCHUSSH0SHEMRL p‘ﬂﬂﬁﬁredAJs PAbsN 9 3: thepdp Qﬁﬁﬁda%ﬁ s& g HB

mar ker 1dentifier e configured transmt a signal
PCTIUSBO03167 Badethe Kifse]rqmtes ofiw(ucﬁemft hezeiin 1mogpmhts91 bytreverenre.

ti ) L. t i.denti
R R R LA A R L S T
1B. ST i@bestibReveRABSKED] BsHRWANh FigireSNAl A8 hbRHSs dPMtegrated
vary dependi ng on the particular enbodi nrent and

circpig t:emﬁelttna%%( thltefmdcs@ hergin @dhmi@n'tlﬁmh aswell ehgppes and lower
elec%rﬁg 2(3)2{ i d%t etg u oerr] ar%) Pqtnwae% tele%(t)(ﬁ]es are faa%ﬁcated from dissimilar

gi cal oca n,

matbiigesid ot eorfi@irtd Mh Kt updﬁi Bérithdt &¥ith sfmyiadhl’ﬂ:ihd @erréit runs through
activation conponent, such as a battery that is
he pdrgpited elcupltoSapIeerg oa8lde funstonal blogks i the Fissiittogmihg detectable

81gnlag CTIB%?%&J{@Q&%%{E gg?? efr§ Elndl #80hdifd& Viftyal Qi?p Y4 ﬁgﬁaq aﬁﬁ)hﬁcatlon

power Ssou r ce,
elersoni B0 ¢somtetineastiepedw lkesin ias)wé skiit?), hsim&vremd e grea&r detail in PCT

app A 0B CLiO0RS BB e Sbre i an B HQereaf Phgfporated

by Hrvel.eped beI ow. Exanples of differenttypes of
ingestible event marker identifiers of interest
i ndhwedeexdmyple ghe IEMt1n¢lu¢1nStaed>nduptlvB hotena, ralg,esthuctnive modulator, and

a Wgé)rﬁlﬂcérynﬁgle %%#%gcté% 8 f(%ﬁ%%% ggr[)e{}gﬁ%geh gcaﬁf% tﬁg Battery, w}?l{:]h acts as a
powdk AR5 ot 10T InFlibRIBleh £t 1@R cS@pbiRintsN Wetection events occur via

liquid contact. Data is transmitted via the conductive antenna to a receiving device.

The ingestible event marker devices may be used in conjunction with receivers
configured to receive the conductive signal emitted by the conductive communication
module of the ingestible event maker. One example of an attachable medical device is a
transmitter/receiver (which may be referred to herein as a Raisin receiver), permanently
associated with a body (such as implanted in a body) or removably attachable to an external

portion of a body. Receivers of interest include, but are not limited to, those receivers
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PCT/ US2007/ 082563 publ i shed as WO 2008/ 052136; PCT

application serial no. PCT/US2007/ 024225 published as
WwWOW020086063626; PCT application serial no. PCT/US2009/036231

PCT/ US2007/ 022257 publ i shed as WO 2008/ 066617; PCT

application serial no. PCT/US2008/ 052845 published as

WO 2008/ 095183; PCT application serial no.

e R e R St SR

Applh@QDBblicddsn Nos. RED 2008/ 116719; SROO08/BD8TH; WO 2008/095183 and
PCT/ US2008/ 056299 publ i shed as WO 2008/ 1 12578; and

WOFi_I@ﬁSéQﬁéﬁZ@ ahd dinclewwesadf widch PEhet98R 0OBIPORTEEE refdrence. As such,
the 1 gclflrg né:c':l égnsi unlcvﬁ%;alts]soac{ e a‘ﬁltheﬁ tréllg%r}ﬁ]b? e\%}eOﬁtrecr%vrlﬂ%devicf‘e such as
the RA&RY ©flral Thelephghi@hg)Bedivigy H@ﬁcé cRIdds inBbodlNRvices, external

i ngestible event marker 10 shown in Fi aur es A and IB
devicperegipyablyeripatretcat e attachalle e thé@ﬁﬁbr?@ terpofe dgyiges, i.e., devices

r

o LRSS AR OIS SOl AR 38, R
EvehoMearkeel ect rodes are fabricated fromdissimlar

materjal s are configured such that upon contact
wi t'YRTUy 91 <GPl b deifes Apm &Y LR b RPN E e CIRPREF 4 genabled

plllscér{dgdéhf(a%n% CAINE i LRAGSICtioHRF @neflﬁm 51'1(9 mp(!h‘%\tkﬁ thé}e(t)ih@f present).

o emt a detectable signal. The marker shown
“Plll”mSﬁiS@BbCIDWK iaregrdsBntatned efdey carrwmurmcwabn@nzp:décbmsdlgatain IEM

| i I t 9 d t.o herej
paciighng ingfitrs 857 Ka8P ey Uhast” PR Ea e Y HaaTa =1 Adpede M
(sucARRlai @b} ® N$Rd inBbBCef Jilslé&ag A3/ K< TioM, daat:fa@mg further includes

di scl'osure of which is herein incorporate
confagfess, émfé, wrappoige. 18xbkags! and sorerth EvpiaeH ydsthe medlcatlon

co ductl AnEnn conduct jve nodul at
ba{i éhné%ns t@ee cosn)}rél mcatl10n com&)onel%ts can ge sovFrelgn to the pill.

In oftek bmabéﬁnteh&, thatcbmyinioakibs horﬁpbﬁen&ﬁcaﬁ bBQMEIﬁbL&@dJ e, thORF
various I ngestible Event Marker conponents. Detection )
moeeit RorBershergplare phienlly tosited widh e rickasansind thegonductive
. e
co B e ] MR P I R S Bl fihent Uit as
pill oocqpsmlet Fonesuintphe, REA B ooatrﬁumcumfong cmelda teomiheed iwhen ttheepill is

conductive s naI em t he conductjve
remgge o A3 P %IE}Peetoch h@lqaﬁw@f&f%ﬂm gt %bﬁ%fn%kséﬁpmponents
fronPffe BNk LofAhe ALV tIRTRRRIBoABENE Bhe REMD GStehrS i@ located on the
transmtter/receiver (which may be referred to herein
medsatian Raglsigmgraades wpal)atedrfecvmmlnfetmmamdasshd:lﬁ deede wiatah ‘smap-off”
uch as nted in r enpvabl

mec, o]?igl’élt(_]‘ilﬁF BretvgntQﬂéf%rpﬁlélplcatlonbso\xgl)(l‘} the ingestible component once it has

been removed from its packaging. In another embodiment, the RFID antenna is removed at
the time the pharmacy delivers IEM to the patient. In the above examples, other RFID
module components, such as a data storage component, can be associated with the RF
antenna in such a way that they are separated from the remainder of the system along with
the antenna. Alternatively, the RF antenna could remain attached to the pill while another
part of the RFID module is separated from the pill. As such, in some instances at least a
portion of the non-conductive communication module is configured to be separable from the

ingestible component in a manner that does not compromise the function of the conductive
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portion of a body. Receivers of interest include, but

are not limted to, those receiversconfigured to
wa@leqoeatiesd conductively transmtted signal descPClEs20091036231

PCT Publ i shed Application Publication Nos. WO

2006/ 116718; WD 2008/ 008281; WD 2008/ 095183 and WO

2008/ 063626; the disclosures of mhich are herei n

i ncor por ate ref erence. uch C e
m&’dfﬂlr‘iﬁ%r %Ibec*’r LA %’?P%f atl?%ﬂ%rh’r”i "tl %%%PS fnodule from
the &ﬁﬁi%bf{\l'er&)nﬁﬁﬁ'ﬂlgﬁlo%b‘ alddak ih gs RRahsdMs theyatisnt pTlQ’@CY protection
transmtting/receiving device includes in-bo
affogidogi tb’etsrmle&m@rﬁleI@eﬂﬂr@resnlﬁemVabl y or per rranent |y
at t.achabl e b bod evrces :
eV RS2 B RRyAR, SR o B0 hEMR Sttt st the RETD
syste@pail e r@ﬁmﬁzﬂﬂé‘f’dﬁl s6Rdrhie dﬂtﬁd’RFIﬂD?mbﬂ@l@ Stdnbihe cEM@JHhve module to
Mar ker. Various enbodi ments of the devices and

protegispagiaR, Privaey. UdP weY < oetifir éBbPéimeatia tentiopiof Fuchudqdp after
sep BAGHEL Moo FREIE b 5RE ISrhdBEIAR et IEnlEM BRI ARy,
i s Tre@EDaruingionests Oﬁ.n beysed oorpmavide did 1giH-oe felthedication packaging

medj cati on. | EM packagi.ng includes, for exanp
with girjags data spefas r&%@%}@@ lérnt%a%%@%ogﬁwpﬂla.d\svﬁ%aﬁalrlfq@ﬂmon lot and
batcﬁlsrfﬂl?rh)e?ss aﬁ’d Hjulatlgﬁ dRed | mésg Qatﬁ laralo0s nﬁB ﬁglajté(ﬁn%ﬁy manner to
capsul es) M packagi ng further cl udes
optigor ﬁ\lnctmhtybd?)oesz(amplapcplahgsqontfdl b@g@,semd reql dagh {IAM's
associated wt e .nmedi.cation arious. o
infoRa Hdiesre g?%éﬁ%dm}ﬁ“%ﬁ%“%‘ﬁ%gh%%ﬁ UnyEnigLy- shipping
tracRiAY Al fHAnEA1 proBesRéd. | AutbMaRti REers BRPEI AR ate tWi€h each IEM to
conmuni cati on conponents can be distributed, e.g., the
etfi@enthopiatess.cortpord pa@h@etmeheaﬁonar e physically
eSS PR, B KO AR SRR e
medidioh Mdasificiom, ﬁ@ﬂiwmmocatﬁdﬂ; Bndso @rii ITh ofd exz@afiselloBce
For exanpl e, RFID communications can be term nated

dm?élﬁntdrﬁéﬂfpmom hag coramgieed. the slgyicn anssteay FagPadred tocheglk for
|
cou R Rk ARR] A3 e A o PRI ph T e
locatiohehnking gobdeguintbrpprachieesmedi cat i on packagi ng and S

se rated fromthe renalnder of the device via
?Fgﬁrfaw IPEEAQAT S eﬂﬂﬁl@%%%tﬂ%@f t d%Varﬁ%ﬁﬁriézﬁtt%sFor

exar\Hlbfeh uperebPESHh L E O RIRES &R th | fhe RASE RR]Bar t‘ﬁg%ﬁg:atlon
fromits packaging. In another enbgdlnent the RF

paclkagiregard the medivatied tatenmneretcmpeoft the eppmterdmryd@eﬂ analefrudlentlmty of

t ent . the above, exanpl

the gt @t i e Eeriiisdhe 6O RA T o XAPaG eabiiSiraran encode the
medi@Riol Pad&s MGl adRen¥k ! MhdtiR@vidnaembBimnk KvidYalied-p¥inent

that they are separated fromthe renai nder of the
infosmatienm Edr sxgmplet $uch information includes patient identification, medication
identification and patient-specific dosage and expiration information. Further information
includes contraindicated medications, warnings, and so forth. In this manner, the history,
traceability, efficacy and safety of the medication are addressed.

In addition, various embodiments of the devices can interoperate with dispensing

devices in systems of interest. For example, once medication information is read into the
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the antenna. Alternatively, the RF antenna coul d
remain attached to the pill while another part of the
WORID1mBel e is separated fromthe pill. As sue¢il/UB2909/036231
some instances at | east a portion of the
non- conductive comuni cation nodule is configured to
be separable fromthe ingestible conponent in a manner
does not coqpron1se t he funct.i on of

th
Sy B SR T LA B A0S M 280 At Agerginer oreven a

singhS IV @k EdYehulPRich 18F a pAdtic@hr pfiRnfXF1 D nodul e from the
conducti ve communi cati ons nodule in this nmanner is the

patln efﬁtlolpﬁreimlmyrnmt@ttb@déwm ahfbgradistly tpalt. dowirangeivoH. eﬁ‘f very

stron¥ k? e?e& é)tr,asurcetéll%gn? or O\rNFl I%?J.ttégﬁat tlté(ﬁ}/%UaI%’?_.l?%ass t}}rmrlﬁh e.g., a

funidl bé ddiecte® ﬁmeattairﬁof\th@ﬁgﬁée rcan&e usdd tb h@mﬁﬁin@afﬂ)\diﬂh ¢he device
fromthe conductive nodule to Protect patient privacy.

outm@v bedy.ifer exapmple, snthota raage of 10Qrare |tfmn@tﬁr85 tieh ag dtin to 3

er separati.on co e desirabl e f on
Cen?%%f& hg RSP @eﬁf?l%t P S CB&’?%%% Vﬁg &1?51 lgw range of the
RFIDOERenEEAiohaodie 86:8thot RcRNLOdemitIRicRlibh wath rifidm devices, i.e.,
medi cati on packaging with various data such as
thosgaigt andes of atherizer dacPmmunicrisrgh the AEMY dadlje manner, privacy

conéaﬁ!;l{lsgfsegaﬁjk %;‘Je 581%1‘19&90lh.@flr&@nt{hlﬁgp([%rn?mlé[ﬁgglo%mllﬁf%}rhﬁgbnt associated

ata can be nmani manne
wittoghie IEMVz&e ininehizah allighyr. rafrge RE}Ead@»h&s igy a]hndtlysnmg Rtithoin a range of

roces;gs can read each | EM ﬁ i nformati gn and
one gsidgal EHE SUAR Bt it TR OIRSE Shedert: b t%fnetﬁf% frgy be employed

g n
o AR g 00 RIS A A DL R

separhtiocofeRi IDyarprodssive sommunandopankdges mettsadtcdabsye.

Simlarl shi erations can be. tracked and
At B pltnedanBrRCRe BEL T Patar edviculit Sommuitiion by
empl&\aRE bl.fltaﬁﬁ:t dn@RiptiBR HchAlgh &N sh PGB a@lglmg@ﬁpoﬁﬁtefé%f #herelpfivacy

one exanple, once medi cation distribution has

congideraensede ot ¢raceas eecrapted. S\t comverrentisaciygeen potesobaRry be
emflor counterfeit nedications, such as m ght be received
e ogilnternatlonal poi nts or from other |ocations

| ackierfeeq@eny ra@gilihat sty the REUDI h6le HhaieBedh DfLbadeleRfsl to
can be optimzed wth use of the devices and systens.
achieye vaioamseeen gpih kewdieguensy Kb de catioomayep it ettizdkHz range, for

exa@ﬁ%‘[ tﬂ%&%en § Rer, $hakho kA9, SEANs I MEKITE d[h&?l%é ;?ﬁfe&’z?o‘ié‘ﬁﬂ' ng

medi cati ons to ensure recel e expected
conpinoicativss ehde gutdeeint iCintuge bf tlter;mtmmd iatdven M HR/Golz rhize RF, e.g.
di spe di catjon atient, the phar

, the 0 a
in (R E@Hzc%fh Bhlpae M}% 55 (R Ak B8 OB system
priok Wﬂ)éﬂegyﬁge. mhﬁl%tRIEIBSmMJIQS Rt RBIbRRE LR bne system to facilitate

these different needs.

Once the IEM reaches the patient environment, information associated with the IEM
can be used for a variety of purposes. For example, the IEM may interoperate with the IEM
container and with a receiver such as the Raisin, supra, to ensure that the person attempting
to open the IEM container is actually the person for whom it is prescribed. Further
communication activities include an information control system, in which medication

information associated with the IEM device is compared against patient data received from
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informati on. For exanple, such information includes

patient identification, nedication identification and
w@aavanteespeci fi ¢ dosage and expiration i nfor nB€T/082009/036231

Further information includes contraindicated

medi cati ons, warnings, and so forth. In this manner,

the history, traceability, effi cacy and safety of the

ation are addresse tion, varijou
one Sr i e At tssio AREMR R, DectUuiei it ardlsabal ks Shirgindicated subject
to aﬁbr%ﬁﬁzﬁé dB&h ol @MIcBRE ahd tifms I ERheR kvl fiPScon&@ions.
ex:gtp , once nedication information is read into
Yes tpatignttingesdors pefngnatepndevie by digdiFdd atay devedovelgd from one or
mor]c 8?#136};0' %1118n1| art]lIO%S lanO((:iro{l:: ?E nreerxaronr ee\égl?lmu hcaggt} caé)aglilltles can be

perf@ﬂh@ﬂaﬂ&nﬁg&stlérhﬁa@%/d@ﬁu&% d@ﬁm&hn\i@ﬂtl}én g6Bmbbnenk) ¥orlexA@Ple, using
unit. A ver strona RF detector, such as an RFI D wand
Wi

the B}geglbéeaEéeqt rkerpaf i Rpign reigemeg bgsomerambodipenty aglevicg with a
S
i B L A LA DB A5 PR Py 8T B v
Othémm]&)dﬂﬂmte pf thietshstem roaagtor oépalﬂﬁ)nmﬁHFthmmmnﬁnpqnents to
as 3 Mmto 3 centineters, e.g. approximtely 1
PreV@éhBFﬁﬁ‘Eeé? to‘@%é@“ﬁwgest ed, however, the |ow range of

they e Lo oA '11{:ﬁfe'(ﬁolcggg&‘fe?r@%ﬁmggkmfh%&ﬁ& td?él@ll signature at

conmmuni cation with random devi ces .e., those not
each wamsactamh. or aut hori zed to comunicate with the 1EM In

or TAPRPRD! el BRI B BhETarp Bt g e Permi

coniR&idh 8t ddvidenach EM anBorbRietdmaR; foe@hiBple! @R Iated to the
RFID devices i.e., functioning with in a range of one

patigmttos thet edioatipst i ansy giane thsoU@ ¢henleader Altsratively, metasioys

embodgpené%?l?eo(?asta is eras%é% lE’or Véllr')lp o Ho(r)lﬁnts}gs?bci/omé)onﬁrl}i% fa%gfllatgrd] with the

dataCar8 dOgroge Ut Sparabiy f5ap a{eastym@ﬁl) @ piskdcPpand yconetied afwe expulsion.
conmuni cati ons nodul es as descr.i bed above. ) )
Al tla Fighre\Ze fhere isshewe ¢ cwwasﬁwrwgenmﬁntt W0dnglpding Ay

| | :
1ng£ﬁfél?e e&%’t#tgl%artﬁg‘rq;gxlﬁgagg aQ:g% g ng[etﬁwtng é@)@ggﬁg&h&%{l& includes both a
condunttiee estmun&ngopmodaleyand an RIRIP rmadduds STiar RFIMF module ef the device

I.S encrypted An conyven encryption protocol nmay
102pterafis ¥ 65%8"“1"?1‘8 ?%hl@ﬁ&f WHR g&eqehy AP feurekiopgsey©a signal

fror Rl & oRPEF @k %5n(ﬁféﬁv@l:§rﬁmtﬂﬁlc§t%ﬂa&5§ﬂe LP R@ﬂb 'c@fﬁf’humcatlon module
various design goals. Low frequency RF, 1.e. radio

of theadeyscei Rort dxemighd, kddziveah@femay be ae R iveynd ki@ﬁ wieeorbmiidzation

env Egmni o P AEV R PR a0 B i 1088 hl My ethe RFID wand
106Paht RHID wWe08! folvbzdipig, sRAEE dfa raBicdfrequency and transmits data to
and/or receives data from the device 102. In this manner, communication can be achieved
without reliance on liquid contact to activate a power source. In addition, in certain
embodiments, the device 102 is powered by the radio signal of the associated communication
device, e.g., RFID wand 106. In this manner, the device 102 provides a relatively small size
overall to facilitate ease of ingestion, implantation, maintenance, and traversal activities

related to the body.
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in the range of 1 Mz to 1 GHz, such as 13.56 MHz, can

facilitate tracking of the systemprior to patient
wQig@9/1Meb4 | pl e RFI D nodul es can be conbi ned w PEii/HS290%036231

systemto facilitate these different needs. Once the

| EM reaches the patient environnent, information

associated with the I EM can be used for a variety of

pur.poses. . For exanple, the | EM i nt eroper at e. wi .

QP ERESHEETEVER 3 B 5 B 5 6r 8 GERCE e g 102 of Figure

1, aRr@h to St RbodifefNTHE Aetibal 04 HR1uasY § pM A2t SRt doRtndfcations
open the IEMcontainer is actually the person for whom

modquie ¢t pFheseonityericationg triednledaehdasi awdntepiatedctiicvit ((fadep™) 206, an RF
i nc iafor nati on cont.rol. ,syst em,-,n_ wWhi ch .
AT I R e S VR

phairface IRAE & agaionssuplatiRiles,dapRts! 8dehyEdolid HIMONELIOES, and other
mul ti ple sources to determne, for exanple, if a )
typayedi PEbpdigatansc dhe PH Hi may wgludg ahaiplogisalip pecsprable ehicle, and
. . S .Qr .
A A TR Aot 4 e e Bl R EUER STROMiB 06 i
permirendd obyentdvablyEfixaltober inegoner eilh fat taastongrdon abthe pdf 202.
t he communi cations nodul es. For exanpl e, conmunication
The chipati infldes YasiqubeoBUnRERTHOG camPeientYiyREIMBNepis{netiBown).
For GQ:HQH@} th¥ @hiﬁ%@j@ 145 lﬁfﬂdd@ D 6O BRRAGHE §ssg£ig{e%a%?ﬁg{qshﬁmory, a

using the I ngestible Event Marker an

progeesoe] a/gorage nnis,cneansmitedtiandnt sceiaeid evother ganprpnants iapjocmetd with

RF I ntai tient [ ti t
datq PSP Lt SPBIBYORHEIS St * ot her enbodi ment s of

t herreytt £t iHa08GRrhMent § BRI dvablyoktabiiek b, P bBerwise in
conmponents to prevent RF access t0 the device. Data

comgai¢ngios mathe theiohipt HY deldade2 Hhdlnnapeugeraberigieniss the antenna 210 is
inte%reafe%r gli &hgﬂv&iael asso A& yvgtﬁé%tf ﬁr?t%ﬁ ha it%(rlr% 3?? z}léoor%fer}éﬁ%g above as a
atient expulsion of a as taken“place, various

virt@Haosblersiph g aplifiet). ¢OMfRGIs@atboaimetits, fhedanti@inh GRIrSMUQtad He

a sensor to determne, for exanple, data related to
flexithe ipfixillptfoklablenanfaidableatallahle. wirolighle sxpandable or REGHYHC
a0 M L 2Ry L LRl Dnacion
yet @gmadd mtthelbodyt to frdveotdabmnarmécaties toymeittalbandse@priah.e@he antenna

skirgggg[ﬁeé%k%q%#%d}@ggg%ggtgﬁ@ gg if:(\érggiﬁac or;g)? rn{]asterlqaflst, % long as the
fun GRATHY E AL IHRARe RINVIs QRERM,, 100 including an ingestible

event “mar ker device 102, according to one enbodi nent,
whikigurenkihodes: drotskseatiaahuigwtdf\ae icgestiblnicverttinmmkersidvice 300,

accoaral%g%g ar%':dlg enn%dolcjilln%ént.-r%e %FglesDtibqg g\lfjf!n? m%frketr I%SO cljnechilcfég packaging 302,
such as a “blister” pack. Chip 206 of device 300 includes an RFID communication module
electrically coupled to the RF antenna 208 via the leads 210. The RF antenna 208 can be
integrated into or formed in any manner associated with the packaging 302. The chip 206
can be located or associated with either the blister pack, e.g., where separate communicably
associated chips can be attached to the blister pack and the pill. Alternatively, chip 206 may
be part of an ingestible component (not shown) such as a pill, such as where chip 206 further
includes a conductive communication module. Communication associated with the blister

pack can be achieved without having all of the RFID components onboard an ingestible
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102 interacts via a conmunication link 104 with a

recei ver configured to receive a signal fromat | east
wop@nileshe conductive comruni cati on nodul e or PGFUER009/036231

conmuni cati on nodul e of the device. For exanple,

recei ver 106 may be an RFID wand 106. |In comuni cation

envi ronnent 100, the device 102 interacts wth, e.

brings. in rgm_ the RFID wa 106.
conn g DA S R et o,
Thelﬂerf&%stﬁbtl@ﬁl@aifﬁb@)é}d DG Ofent€ el ¥aapsRha dok PRYidaey A8 keed with
. In this manner, comunication can be achi eved
the mg@ﬁtbln cqrehdngnic easknalt cofusitd of eiblgonatealact i vate a power
S OUAS 1?1uit&r)aéed51 geql ! {Ngr eléﬂ:gcé:r{el%légllrcgt engr?lgglblggpﬂ %%aytbg Gssociated to
varﬁﬁg @@gradsa@htmwﬂau&maddnqa@n&&y bE&h IEM Y For Sahiplavaigurk@shows a
In this manner, the device 102 &YOVIdeS a relatively
schegpgtjcl of gt frat R3l) éP@muntC@thlaéf{SItqm 40 semstimgs refeigrelstriapa, “sender”,

o L O A TR0, P b 0L o

powteh oureg a3 mblluéeseﬁ(ﬁrdxaﬂmpfek&k RIEDI wand10® (sliovi mufigurt,2). The RF
according to one enbodi The device 102 includes a
antegpg 0%ty Qe AP RO 436 Mo okrag 5n T0dhich Modulaies a
mgn%PMht@@Wﬂ%Qﬁltmu WhidhnGh e &Rord) félr&%%;)ﬁt fth ﬁ'l'eﬁl%w Gnot shown)
("chip™) 6, an RF antenna 208, | ead(s and
oro&wramdm,sklrt 212. The pill 202 may have vari ous

ph utical.confi a such capsul es

Gor TTERe comBisS o ety doPRPueP B g R ES uscinh os
powRidd by dkCse8N510. TR v%t'blattglgzllmadtﬂﬁdeﬂ o@r @xample by dl%estlve

phyS|oIog|caIIy accept abl e véhicle, and may or
liquidsr {The |COi1d'R§F1M@ antgn rraeenmugighbly agwociated \alglensecomﬁ anodulator
412 waé):h rr%&du Cil% pate s:]g‘rfa ?Qstlom ?r“él[hptgg;égrg%%%l?g ftlht%:(nen% qu% é[%ﬁ second

mod[ﬂlz&oﬁéhl i1 20is 20 muAabldessocaitédonrith daatiNoakhion $aIDf)e associated, for
conmponent s/ subconponents (not shown). For exanple, t he
exagplep IDBCRARY (NRE HNon) 6F OBEr Befiar Wi dis Manise; Aoty eg. data

406%%5’)35 YranéniBEPGRTR0 rdaff&ﬁﬁttlﬁ{kégcfeg%‘dlﬁ% of tHe! RUSLH %\B@lﬁorﬁlhty

receiver, or other conponents associ at
datkr pxmlde,sdanzgcansheanag&ated amhemsﬁﬁtt@hvia aedRF emenmi 208 during
The RF ant.enna erna ent

abl ta
MagACtying; SHpRIRG qyn 6h Eféfltll%]ﬁ n&n\(‘? ﬁar%{? ?ﬂg dﬂ‘:fﬁ rﬁnt) data can
be t?aggsm}ﬂe@ Viead %Ogdllgtlvé Aol QSRR he $ill 1R %I?Jﬂga

IS integrated, or otherw se associated wth,
emtmdtmrﬂa aftki muBml fferh sl balyen tied of explisive casbadetermlned and

|rtual-ﬂ nal r
wsed ittt & el A TP ERu b e e i i o
i nfih ¥k Eﬁlboﬁl‘ﬁ{e‘ﬁ&b kéne ond1PbiBb isa stoddd @Pine system can be erased,
unrel i abl e, expandable or otherw se
destroyed, etc. For example, the pill includes fusible links (not shown) and use a portion of
the power to completely erase data from memory or physically destroy memory. For
example, when the conductive communication module power source, €.g. wet battery, is
activated, the power provided triggers data deletion. In this manner, if the pill is recovered

there is no data to be retrieved by unauthorized sources and the patient’s privacy interests are

preserved. Separating the data into separate modules (not shown) further allows a portion of
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mani pul ated. In this manner, the fol ded antenna skirt

212 facilitates ingestion/inplantation, yet expands in
w0 b@obody4 t 0 pronote commruni cation transnittal PEFRTS2009/036231

reception. The antenna skirt can be inplenented in

various materials or conbinations of materials, so

long as the functionality described herein is carried

out. Figure 4 shows.a cr ctional view of. an .
storpg e B S eibrire RFRPT e S SpBA oA L BRI gipg  portion of the
datzAB Qe A8, @ghﬁ&h&ﬁﬁhidéhﬁwhgﬂﬁ%ﬁhﬁk@,eVent mar ker 300

i ncl udes packagln? such as a "blister" pack. Chip
206A firthgeedvaatagoo fm@llhy@ésaramplﬂmt‘@e@bmm&ﬁtth@RFlD

nodul electrlcall lLed to the RF antenna 2
con%nll]um(fa 1oasrn£fﬂble (LH? tle ﬁ rcl:g 1Cé,1§n sto 151 és ar g szgle mechanism

for obthi@ir@rdatodtsmed oh rﬂhe’i;ﬂyl Hﬂiﬁﬂ@ rif aﬁé‘a@cﬁrh@hﬁldat\ﬂéris Ianddm@e fails, the other
ackaglng 302. The chip 206 can be | ocated or

SEsE ey 2ilbln tosfacitignte eorampnicatians. HRERxanple, if onghesyraore
con@gﬁgrﬁgt)ﬁhs %‘Iﬁh%%‘gé ang&?g{gdngﬁfchu?%e%e &3dR a&ﬁ éﬁﬂ? tand 106

I'ster ternativer
(sha2@binrfigurb @) paultl beﬁlsmtoipngzes thielpli 1k carampoicetidn (ymta:tn $(B(D1Wﬂl)lctlvely

Euch-gg a.pill, @3?5 where chip 206 further
to op3H) iniEEmagor Hhy communi cati on nodul e.
Corgyb ¢t ée?ﬁraﬁﬁg B! c%h&@ctWe%Bm"nﬁﬁnJAhﬁ hRuRARm GRRPD

achi eved w t hout “having all of the RFID conponents
conmmmboaatign armdmteg@mpmbms (ﬁarplumtem physudalll disghlongi diarpgrtand the system via

alternative.to in n of the entire RFID
o SRR, S RSE RSP e BEL D of £ - boar d
COMMSIARNY Show's-a&cherRATIINERESHANN cBRYRInGALbY s A&GR60@REbrding to
with the ingestible conponent, need not consist of

one ggibbilienamht Ehe secend piél qomrmmiwaioedyﬁemawludm aRFlrEi conductive RF
ante&nw aneﬂ}E drﬁop r 4 4 A con5ra (lee?n ad?l?a?mé?ﬁ alnglgrﬂt Vﬁ)%y I'[r}]lg antenna

I €és Wlt con I’ve conponen

is c@)iﬁhﬁlﬁic&bly EB@Ufaﬁ:dﬁvﬁ}h ﬁlYVRFan@(ﬁliIt&ﬂiaﬁtOélcpdeferai byt z[rﬁind@cttidn power
communi cati on system 400, sometinmes referred to as

sourcg o h e RE modidatoitGgmpdidatesa sigpals gocmye! msmeeadltwaaﬁhe RF
mochﬁ%&qrdélqg DAWEhicabt faﬁsoc%% ﬁﬂ aﬁeﬁg 4§ gﬁ‘ @g ééib‘t"e{f Sor

ncl udes, for xanp
exatapBpuinea ﬁ)amoﬂih(eloRﬁloaxnt) en nﬁeﬂﬁ)ﬁduas The mmmma:ﬂ]ﬁ iy further

associated with a first npdul ator 4 ch nodul ate
Congmgﬁlwgw assdYes HBE RREPEtyS 2P %ﬁ. P&W%’Ms 2. a wel battery.
The%ﬁ&&‘éwe fnﬁfdu%rﬁ%(ﬁﬂatéé"a Q?ﬁ'ﬁ gg’sro}fla(é?l%lﬁ ﬁl@"ﬁﬂ@enﬁﬁ Phh&nductive
medi a. The pill conmuni cati on system 400 further

momﬁnbmm@smanmumUUUmmnmuahWGhdaa¢©6 yhisk cadbbyssacinted, for example,

in 2 284 L 1 410 ctivated for .
i Gt oDt et e RGPl hPlpipaion
systé@iGctSm GOARBNbSRRbYIRE SO EAER B ¢hottutafion of §igANH ad¥Beikieatvth a single

antenna. An IEM device featuring a single antenna which facilitates both conductive and RF
communications would potentially reduce the component, design, and test costs associated
with the complete system. Moreover, the modes of failure are reduced as components are
removed from the system. The potential for antenna failure is reduced when the system
includes one antenna rather than two.

Figure 7 shows a schematic of a third pill communication system 600, according to

one embodiment. The third pill communication system 600 includes an antenna 502, a
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412, which nodul ates a signal associated with the

conducti ve antenna 408. The second nodul ator 412 is
w@emaniesabl y associ ated with data 406, whi ch PEFUR®09/036231

associ ated, for exanple, in a nenory (not shown) or

other nmedia. In this manner, conmobn data, e.g. data

406 can be transmtted via two different |inks,

o RG0SR SHA SRR bt R0 BB S 02

and B4 BOPEwL8 billehé BIMBRSLASE W, ¢ NYwebhHtRR} Afdl/orRiRahdReEYe power
and home operations. The sane (or different) data can

soutge. {1 enresambadenienti @rteha;nnlgrthq oraduiaterdDénna l 20Kilghartzr (KHz)
modul eStIlnoorh Ofexatlrpl]?lﬁg ! %odﬁa%?gsl aoﬂ‘&s]%/le % Odl glﬁg—izsj mo u%aefor or other

expul si on rom can

freqa@irEhae dinaRd ntsaek, t}feczsreccﬁfﬁq&m Icemrrhml@abp; sy sedre 580 h&doalmodates
transmttal tinme through the body. In sone

botlew%@iwﬂ@n@wﬁée BPWEI Joukses fihesipgle anaduitrnggang design,
perrﬁﬂﬁn{lge : nc dggesecgfac%gﬁg rﬁ(l,eaztoé%{ ﬁﬁilltllﬁ%ft‘om (afllcgt)(mv?ronﬁlgﬁts The

fusi not s
advmagds ofi cahpdrieat poagestidnas didugolaetleh Vigaras esugat, ard finether realized

, ry or physically destroy nenory. For exanple, when
with HeheBHs UM BeopHrORET @ f?raﬁon?absupéhepﬁngrn source, e.g.

Wetpibte r%%Ayand $B §19c§vlz M@ﬁ&%FIbﬂﬁo&ﬂ%gz B{cpé’ ée@@ﬁ’d RE99&Sd81e 604,

data del etion thi's manner
accordmg\ve pad emh«edlments e fdat RFbmbdule 02 usecmeuﬂlgbl;cd in association with

t hori zed . t. i ent’ ' .
s g0e G el ER SR ulE EhoRD iR B sop is. for
exaﬁgkats&tv@emmlﬁamé{é%t ar’N@WRI i bt & a 3hé,Queh & IR thic®eters to 5
stored data to be deleted, e.g. patient or dosage

millim¢tersnesi @, milkineter ai b @Wﬁdgivalgma@hqgin opfa firesidratnat shown) and an
anogeu?l% %seconcév zglie r(moq & | )gr 1 & )}p 66 1|s s (Ii]ée%rln AR siqr{] 608%3/ which

Atage of separati on be

con@@tilve @asseiksibh & dehbited MyRIcd G atngQsreHD JAl @ntélﬂdl 30A€uns along, i.e.,
conducti ve communi cations nmodule is a fail safe

is ayrReiAEAMI . thsrpeaiBteiaref iy drir 606 t Brectanna SRe insiydes. fopgyample, a

mulhstgn{{lgluﬂlnﬁ &%\?@ﬁﬂb ﬁﬁi %@E‘ as (e H eﬁ z{ f'Hr aﬁ 'RIFqu%t ﬂle(;ne embodlment
e re I NS aval eto |tate conmuni cat

the foenrexiamdtevely fmahenoariony fﬁnbtﬂimemte,rEtnSnmﬂatiﬂgdayer (not shown) is

nducti ve conmmu ati ons. nodul cease t un tion,
introgeces gk & @1%5‘6‘3“@&%8 Prctd gose l%reéalaphf inglgyer ncludes

sevé}ﬁ’l‘flﬁﬁldfeia(?mfafdns of gﬁ@&%&e@‘{ﬁe%tébﬁ%ts@m fi0@id rﬁgrﬁfs} J{Ep¥artQceutical
obtain information from data 406. Moreover, separating

RFIDhanic@l2ds compat codribmeioat ¢asily mmtée/implmmhb vREleBtill operable in
T T A TN R ENEEHIE 0 T —
a refIR&RBNh &R FShABSHT TR els HlaRAd; the RFID antenna facilitates interbody,
intrabody, and extrabody communications.

The second RFID module 604 is configured in association with a small chip 606
having a cathode layer (not shown) on top of the chip 606. The layer of metal is patterned
with the antenna 504, e.g., densely patterned with the antenna 504 having a multi-turned,
spiral-patterned design. The metal layer has slits cut therein, such as single spiral slit cut.
When the cathode material is deposited, the antenna 504 serves as a conductor which

provides the substrate for attaching the cathode and also the current collector for extracting
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Figure 6 shows a schematic of a second pill

communi cati on system 500, according to one enbodi nent.
wab@gewohd pill comuni cati on system i ncl udesPGI/ERi00A036231

conductive RF antenna 502, an RF nodul ator 404, a

conductive nodul ator 412 and data 406. The antenna is

communi cably associated with an RF nodul ator 404

e Lol . R 0 Poper Sty The FE MOS0
perrﬁﬂﬁnﬁ'ﬁe REBl AdAile A0fnéFonGAMTEN bAARI NYnAS &R& R @iy, Iaﬁ‘armacy,

data 406, which can be associated, for exanple, in a
etc. h’@#mpym(lmmd ethovenineny, @, heyidatbd ibady. THis armresteapiboRy by disabling
RFI ucgatnPr%rmga 1S w1t%6%ge ﬁ%ec%a hzzlirtrneadln%’\'I rrtngftlcas sggtnduchﬂe_rlg is in the body.

power e

cong w@ﬁbu/seenﬁmﬂuhaitg rth&ﬁdeﬂratse)a ifcd %ﬁ)&ld ae8&aRigab @y pattern
with the antenna. The conductive nodul ator is

and /o5 IRraieR EASPSFUiag Kot difecrclgi Phareminforap s wiicah Ratsrsdnclude, for
o¢l I
exa%?ﬁ:ér 1%%% ?%ul&@%s,%ﬁﬁgp nngLHH et{r}m@d'g%ﬁgehco(l%h le@Wyep multi-layer,
and odrendedigatandrospatationacfatesigndat es bot h conduct i ve and
RF nodul at ion of signals associated with a single
antldapee 9 wsmla&f@? ele eventrarkergdentidich &aémaﬁ{déthFlD
con%.\rﬁ(!htlfoﬁ‘fﬁdd'uka%l&%r(ﬁﬂé 1) ﬁf)&gﬁ&f ¥, B Rk 9 IEM identifier 900
comuni cat 1 ons woul d” potentially r eduge t he conponent,
inclddssiigagragadditces compsiant 453 ool sz}mme a2 Inhgtaltmi @eoplcetmponent 910

. .Syste Mor eover, the .nodes of .fai reduced as
1““8%%3’8@%f%‘ldé%FtéVer“é)r‘i’?}v‘éI&C?t’r%‘rﬂl? %%fisft“e]ﬁf Oén‘BBPlgﬁtﬂ?“aﬁm’d“b
Idedt@ler 806 8186 ehclidiel RFED lafiteh®osRd When the system

i ncl udes one antenna rather than two. Figure 7 shows a

scHENhtdentifadrs ghat mcmie;bpth C%ldnmuce)mmwawgmﬁu@@nd non-

conguc%ve comg} na80¢ QN o %,&}c ]i{I:rgfcommumc 1ons m s, find use in a
Ion Sy |nC eS an an nna
Varlaﬂyﬂﬂ i fBdronit a@@ﬂcat@ﬁdwﬁﬁh&ndw@an THeeprodety ﬂl&tt@ﬂie &Qd ingestible event

nodul ates a gnal fromthe antenna 502 and can be

marbgmtggtlwngﬁ@n%pnpﬂmeé pg@ﬂ@@el@/ sysh gdentlgelwépclb(ﬁ bek afe not limited

to: @Qcﬂﬁgxa é&%ﬁﬁ&f o drHT%\gtS% F‘&g%ﬁﬁﬁ% pé(ﬁ%_l%g 9@{@%@?@ BF one or more
of tia<IHM rrrmdfalcﬁﬂmg staks, snppll@rchematngelmarthhmy mochgeakor stage, and

13 l\/b aher nodul at or, or r frequency bands.
Patlflht $hi ﬁﬁ?f@ﬁletetﬁ?élgg%eéé%a ivep 1 Pg%ln{efa Rt u%;}% pggnd/or
mcﬁﬁalﬁéﬁ %ddﬁ%ﬁ%irﬂyt‘g RAPLABIES bV eROVRAL in the

sourc S in"a single nodul a nt énna desi gn,
suplpinghalnt An@matﬂdt soplirg sypewdofyptegraphié sighdtores inmyrhglenmpbdyed to

ni.cation .environnents. The advant ages of

ver R AP e R ey 8 FOGe 111 ustrated | Figure 5,

SUREM d/i€sfitdltd18g bo@Babhd@eiviicbnfudichies adesCédnatcdfe

the nunber of conponents in the system
communication modules may be fabricated using any convenient manufacturing protocol. In
some instances, the manufacturing protocol that is employed is a high-throughput
manufacturing protocol. Such high-throughput manufacturing protocols include, but are not
limited to, those described in United States Provisional Application Serial No. 61/142,849,
the disclosure of which is herein incorporated by reference. One high-throughput

manufacturing protocol in which the IEM includes an identifier having both conductive and

RFID communication modules and a tablet physiologically acceptable carrier that includes

20



10

15

20

25

30

Fi gures 8A and 8B show a first RFID nodule 602 and a

second RFI D nodul e 604, according to one enbodi nent.
wab@ofiivess RFI D nodul e 602 is configured i n asRODUSI009686231

with a small chip 606 (integrated circuit or flexible

el ectrode). The small chip 606 is, for exanple,

between 10 mcroneters and 10 mllineters on a side,

such a cronete i.l1ineter e.g. .one
an 14 P GTE B geen g ey s saratia g 1 A Supares 1000
illudtRed if el 18BeLiANwANAHSERNdentHRE Q0T ﬁia@ﬁmfuﬂ@; arﬁf‘&’)ﬂﬁﬁetlve and

The chip 606 is enbedded in a skirt 608 by
RFI@cﬁmntlmv%lomrm@h sytloas the 1@@hél¢lalﬂ1@s:tr4§§d mtfdglmraw hging combined

ant.en ns
w1tha%r§ %cclvg eaarmacFlhtlcap%%:n Q I:#'EI% gcglﬂ%lca?lhl acc%%ble ﬁ;‘hlcle 1020 into
a talet BNt S0 1030 l]]%ﬂ@wnfg&ﬁbl@@@ﬂﬁir@ssm@ the resultant tablet may be coated
multi-turn/multi-layer antenna that acts as th

at stage EQPAndany RRnFNg-oF labeling aprliehat S&ﬂ@d@ﬁﬁﬁmrodméhe final IEM.
|
NeGIHEO0 Lk LL KRB, 1o XN 1S NG b o
IEMaik ehnppecﬁ(Mtatge 16%@ engharmagel086dor @xianap sale tbheustomer. Box 1090
insulting |ayer includes sev%ral hundred m crons of

111“%‘7%??‘@“8\%[9 poiBtsdnthsriacespwherethg RED remAwpicatigpmodule may be
emﬂ@ﬁ'ﬂqg%ﬂstﬂn@ ﬁlfoﬁ'faltlgn %] tHe IEQ/I? aﬁcﬁoﬁ@g@%ﬁlfoﬁi%ioﬁ ﬁ%hﬁtﬁl@ TEM. For
edsily ingestible/inplantable while still operable in
exalapleaplwgmnabing igionaircaty betrazsngged (onthe #Mous thetRidD
iment s e antenna tC a,.r active. )
confGSR R Mtz ags of RODR 1087 TR TR B pBbE, Kilntiivgty anor in
addfiRqitd tﬁ&hﬁ&mgrgrsgr@@ﬂﬁn g it maRieH Yo tRNEM¥aBPREID communication
comuni cati on he second RFID nodule 604 is

modydndti agsiog doinks 2ot 1P anidt I8, 1§namfb/mghnfprre%3rhraw hgyretrieved
t he

frorq_hheaIfE,Mgtean ao*%hetsé n&tntssg gt’ tg facﬂléat Wpflﬁ(atglnng soan hanggl etc.

terne

e. gﬁguleéenslﬁbyldpm tfﬁﬁvrtffdl SorteNddvie taﬁttlﬁﬂﬁ@esfa(ﬁékfrmn ng a
mul ti-turned, spiral-patterned design. The netal |ayer
receyps/tgnspidtep (ither@e spiter dsyich may bsits @1 sppgfpctyring. aggdsupply

cha@ggﬁ/gr ?ﬁarﬁﬁ‘cgg’ %[Hﬁfg%kaﬁ‘hpl b8 égﬁrpé% lofftd10d2 oézf‘tlgé‘@%ld 1098. In

ves a uct or V|des the Su rate
Figiar11lahodgehil hgp inkmdead hogke nanﬂi)ead)fSI(EMshEl I@uwhesrtthe IEMs include

collector f xtractingel ectrical energy fromit
both ‘Fﬂ“éi“ﬁtb‘f?r?élfi%ﬁ Reroaatisiongmodsiesoths aéﬂk?rItEé/& w%sure 9.
Funhfluis 20 %nghﬂstek vt fifo Bﬁ?glsgpgdﬂn?erth 36 URS &t dolin@r @130 includes 1,

envi ron manuf acturi ng, pharmacy, etc.) but not in
2 or3 quisd 18 mrrmmmmlgauonl (wbﬁmehmh erepddyn i Hiegfigure). Dispenser

couf el AR for LT EhuPkn “hRFE: fatirSedy S ERART Al £ B dhipfontainer

1140 heodgdy: 1140 iy anéPwsh erhadea®t SorteHNEVRNt ENNA 504 i s
configured according to any pattern and/or |ocation

r espeetample plan mbcrdlmé@thf lcentgingr kb0 indlopwimin Kigure k2. erontainer
1145) %hg resl2I 1rq<§:lucﬁJ emu1t18fe IEMs 1110 that have been identified by system 1100.

Container also includes an RFID tag, 1150 and a bar code 1160. Also shown is cap 1170. The
system 1100 and container 1140 may be employed with an informatics system to readily
know the exact contents of the container, including the pedigree information for each IEM

present in the container.

21



10

15

20

25

30

exanpl e, spirals, squiggles, curves, multi-turned,

straight, curved, single layer, nulti-layer, and other
waele®vgnseand conbi nations of designs. Figure 9PGHUSROAOB6231

i ngestible event marker identifier that includes an

RFI D comruni cati on nodul e, according to an enbodi nent.

In Figure 9, IEMidentifier 900 includes i ntegrated

ci ikvte CORRBREN: oY FHRE dhat Bk Mo LAl ferovides

exa&@l@@‘ém}fe%p& bf ﬂﬁ@ﬂhzﬁlo%ﬁﬂat%@ gBEécheﬁ %WIEM &84deQ 'ﬂha‘m{&ﬂ& both
dentifier 910 al so i ncludes RFID antenna 930.

conﬁileﬁélms iand aprs-convlyetiyhednugenipaicn raedidesc L E@urﬁo}ﬁ:rmw tmtqr@h; from
raw mgﬁﬁ 8511 & %I’ Snﬁz)g)o ned é'le% Ovl% C%%I’C (ig {Od POI' manuyacglré Otsllettﬁ\;f

IOﬂSﬁ‘D In a varil

Dis@ibutbir fIB €3 @rm 1300ptdncRE TEVIS fm @16 nmufa%ﬁa@td £ﬁd@m@@5u Glich as a
lifetime of an ingestible event marker. ities and

hospitph phuratay il 83 er istachahaaracyyl 330ctnd Wiemeieh teragatigeg 13¢8, Non-
con@l.%? r}{g:oﬁl%udlé oh Gfrgfofrﬁatlorn 939 e} lo}ror &%8%59‘1&%5 estlon to,

tiron and storing pe gree tion at o
amc(mlg omlmrectm\fltlém erdvixdd fnapmﬁaatamrhengcastoaglea msm{fp)d:tyre)r, hal (hand the first
phar macy. man gems stage, and Fat i ent

dlstgkng@% 316g H{ﬂvg{eefobgd} UK qcbfepaclﬁngg@rpe n the BWF dlstrlbutor 1315
and W%ﬁ:@&f HE@ibhr 4550, %@&Uré’t%lﬂh%@é?ﬁ f@&’nﬂtﬁﬁqﬂ ing harmacy 1330

obt ai ned. Audit capabi | FOVI ded at ev
or 1;33)5 withifeweitfelisg ppbss. €tmaimtlvdl\§aDbtmteédnﬁgunatumg:agdﬂbemmd to

obush HR BT o e Su R it Ept Rl oare

pradtitiehstdi1Bs0 ROWBI cOpittGhENE(t6 AHNHEY ;Iﬁ@idrf%ﬁoﬁ'd) @nd manufacturers 1310
non- conducti ve comuni cati1 on nodul es nmay be fabricated

(forumdrkef iatalligearey surhan salanpigicstiony. civg- Hﬁ@tqu@@ndumwels’ménned IEM
1nform§tt10annnz§reGEur{}%,]r gasc Bu{ 1nr0r%¢$ ?’agltls{}}%? tn fé(r:aé g ulb 1caé10nﬁkllosy%
2006i1967 1t W@QDDSVOOSQMUWB@ 2003/095 133008 PO00806 86, tHeisclosures of
are not limted to, those described in United States
whigh gigihereih HICOIMOBIFERY TedFicmEr i al No. 61/ 142, 849, the
di scl osure of which is herein incorporated by
ref erence. One high-throughput nmanufacturing protocol
I n Iniite be ithdertthdd thacthicdiesemioniidesttlirhitel to lpasticour babbdiments

C ucti ve and RFI.D comruni cati on ules and a tabl
de%ﬁyi 351596 B2V M YadbsisesP &e eaﬁerrﬁteibmﬁathe tﬁ@}lﬁﬁ@@éﬂsed%erem is
for tl"ﬁlE }pblﬁ%s@@@ﬂ&%ﬁié'é Bgﬁlculﬁggrm)odlﬁleﬁ@ %ﬁfgﬁtah& &ldoY intended to be limiting,

trated in ure . The process 1000 illustrated
since theRicgpe ef the phwegitrigvaatibh valh be Emlted@nty tyi e apebded blatms.

(SRR TG RS FAPRE Ot peGROTR Dl Bish P Rhiengiue. ©
the @AMBMBSunit 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 included in the smaller ranges and are also encompassed within
the invention, subject to any specifically excluded limit in the stated range. Where the stated
range includes one or both of the limits, ranges excluding either or both of those included

limits are also included in the invention.
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with an active pharmaceutical agent (API) and a
physi ol ogi cally acceptable vehicle 1020 into a tabl et

WO Evvatiess age 1030. Fol | owi ng tabl et conpressiBPCT/US19689/036231
resultant tablet nmay be coated at stage 1040 and any
printing or |abeling applied at stage 1050 to product
the final TEM Next, the IEMis sent to bul k packagi ng

re the e$ ul tant bul k_.package of ILE
s Wl o] OBty 16 6t  pderitog 8 B ® R arai Hareethe same
mea%ﬁlgeastc@nﬁh&ﬂ? b too BN o0 Brilinh tkﬂﬁﬁﬁﬁe &>t adhRS (Vi invention
points in the process where the D comruni cati on
belmdu%hmg}l aney r@frmctsw@d maéerealmmﬁat OIi qefudvatat tmﬂiosqﬂqsw@ed herein
can aFo be luée(f) 1Brtoecrgllcr:rt;1lﬁeenolgr%s(g H %npégr:]srerorlm V%rﬁlotnr resel%tfltnae 1t11ustratlve

meth(litﬁ; dnEMla\tdaraalmenBHst@ﬂfmunl cation modul e at any of
poi nts 1092, 1094, 1096 and 1098. Alternatlvely and/ or
i n Aldarklicaronsandpatcat qited mythis TeIAEHIGATE APTSIREITBArated by

S e T

1nd1bz[téd)td1tm incorpomyedids Ieﬁiremce\aedi afferioenrpdratet] Bbtedt bﬁmfereﬁce to disclose
to facilitate packagi ng, sorti

thes p0|nt
and giaibp i mebids Rigrreatarialp ingsngeaiio WitbYNBH the Reieaions are
c1te&i eMieCc@taﬁ&?Bf éd?éﬂu%ﬂ@a?tlo"ﬂrls Rl d'is%ﬁﬁ{u\é%fr{otr kS 'Hlfn%?fate and should

where the sor devi ce may be used
not heperfseroedias anggdnzissdors tnpipthy poﬂsamtnnvaﬂmcibo s Iphann@@ytoaysfdetmsuch

publeion B R il TveRlinRdi R0 ity S Lbli igh g rded may be
diffEHARRSm e dcﬁm pHBi@tionbaEewhRE thENRel B¢ baifRe R dBntly confirmed.

conducti ve and RFID conmmuni cati on nodul es, such as the

| ENt ishiotad that, & lgsad ée@m Fngringhe apppoded Oé?p@ﬁstég sinEpgr farmg “a”,
an’dlaﬁﬁ e{] Sernf?u ura e ere jts 9&1&%&9«? cg(?nt%g:é%tarelr dlc%zﬁes ot ergﬁse It is

I'nc COI nmuni Ca

furtherited thzi‘trtﬂceclafn% mhpvadiafted keedchigera@y opibimperRaRAt. As such, this
counter includes tube 1137 which ensures di spensing of

statgmeft pgyinéenpeffoaterve asiaieceqanbbasticarfed! suanoxcleor armigplogy as

« 40§ s »f j Ll

sol% ci 2}! d éﬁéjh%\éo{ng;o@%?%g?ﬁl@%ﬁ?%{iﬁt@?&% 63{1 éﬂs er use of a

%wgmg@?hnﬂﬁnombntalner 1140 of figure 12 |ncludes

le |E 1110 that have bheen_ identifie
116%r AHHIINESS ﬁ?@oprrﬂ%?ereﬁd@gﬂ%wnhﬁu@epa@l f%éelaﬁd?r%eded by

the p:?rﬁ "eoslR. he Qerrrf‘l a%QutS’ Md %éreﬁ@‘?) e{ﬁré%ge lifRg SEYSr e e act

and cont ai ner 0 may be enpl oyed an |nfornat|cs
nungbgs thamt lpoecr:@@dad vyellk aowwntheerdkaas neo i endppradfimately the number that

e R84 PP R A5 B TRl R
spedfiédlyaBiRld ritbeEVhORQE UE hpﬂrb}fiﬁ{aitiﬁg uAREitd] MM $nay be a number
which, in the context in which it is presented, provides the substantial equivalent of the
specifically recited number.

As will be apparent to those of skill in the art upon reading this disclosure, each of the
individual embodiments described and illustrated herein has discrete components and
features which may be readily separated from or combined with the features of any of the

other several embodiments without departing from the scope or spirit of the present
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exanpl es of the types of information that be generated

by | EM devi ces that include both conductive and
wWawvgoreuct i ve conmmuni cati on nodul es. I n Fi guP€r/li$2009/036231

raw materials fromraw materi al suppliers 1300 are

sent to manufactures 1310 for manufacture of |EMs.

Di stributor 1315 and 1320 transfer IEMs fromthe

o 9 e e PS5 PP B0 TPy e

ord@¥aiHi&nts 143481y pegepnductivel y communi cation
i nformati on ray be enpl oyed B or to patient ingestion

t o Altheyel thet feeagoimgtinvantion dias prepvdesrsitedrin prrocldesai by way of
hent catl n.t he nmanuf QMJ 1d the fir

illus ral 0a Xam Urposes o c(f % unci')’ ing, it iS r ad11 apparent to
SET Ut o L3 15 PUE6V "% VeI EE b odut 5 hpp

thogeQJﬂ’ @ﬁdﬁﬁ@bf REiGE teaDint 1t f)f the treadh gk bbth‘is(lhvérﬁibﬁ R @eitdl8 changes
second distributor 1320, accurately inplenent
and ghosifasations may e mada gheagto prderedepantagdram thezpsitgr sgppe of the
hiling errors. Conductively obtained
app&ﬁ%gfﬁﬁtlon can be enpl oyed to obtain dosing
i nfAdcortingip, the practdieg preidlefitust340 thatyrmbiples of gl iayadiony It will
re practltloners 1 as phar maci es

health c we| |
be %P@CW&H&E@ hrsestiiepin Biigyt \&lfﬂober?&iﬁfpé*@wr; é?%mzfsﬁir@ng%?nts which,
althﬂﬁg’hkﬁ;t ekﬂﬁ&{# H&@ﬂﬁ&i orS6Bn %%re?@leﬁﬁ)oﬁ Bie Fig{ﬂcgﬁ@s »of€h€inkention and
Uses of conductively obtai ned 'EM i ntor n are
are fnghidhe witiesicy smetchndrscmT Hauthkinsdre chllxahnipeatand onditional language

) i cation. Nos 718; WO 2008/ 008281; WO .
re“;ggﬁ% %rfé%lnéi%“w g? ég%feaii?{ " 4P F%‘%fﬁ?% egyrinciples of the
inveMibf An@ iR BREDIcInBYRFROE PhE thRWtdr EloBuRRAG g the aktSarddre to be

be understood that this invention is not limted to
con%ﬁawdua@ briag vatoptiimentia Weyeh spseidicalis r@ﬁ@mexmyplm copdlitions.
Morﬁ:over z?l?state];nents rf]:ge% rsetcﬂl%% eptrpn,?}p datesge ! gtlg naélﬁ%éngygﬁ%mqn?s of the
invediibeds nents sp'tl&iﬁ(:, ex&ﬁ@lds&hfﬁ@dﬁf hlﬁtlﬂﬁm tb @n&EnpdsfbdthRPuctural and

since the scope of the present invention will be
fungtionnk cagivaangs tBgrepheAdfierdlydit & iatanged hrktush gaviyplgats grclude both

a
curr}éﬁdtl)ggr\‘?;oe\ﬁ?ecgﬁ nSsggld éqﬁ%ﬁen%@%l%@?@ H]hielg Sl%tult% g aIH/ elements
devtlopet thhi [mritormnh@%nd‘ ﬂmectamn t@atdl@ds efstryctaiec Tat e&)pe of the present

ot her betmeen | ower |imt._ of
mVern&ﬁ@zetw%rﬁg)r%r@n?ftlH@ f‘sdttat sﬁmare iR e RERPHGY slalba@m%ts shown and
desdritRll hafedt. e@atﬁéngl%’scbli a%ﬁ(‘sPﬁ‘R 4 ﬁfcgeﬂ%ﬁ\mnﬁoﬁ R&mbodied by the

I nvention. The upper and fower Iimts of these small'er
apperaledekimmy i ndependently be included in the smaller

ranges and are al so enconpassed within the invention,

subject to any specifically excluded limt in the

stated range. Were the stated range includes one or

both of the limts, ranges excluding either or both of

t hose i ncl uded
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l[imts are also included in the invention. Unless
defined otherwi se, all technical and scientific terns
wa@eedi1hwsei n have the sanme nmeani ng as commonl yPCT/US2009/036231
under stood by one of ordinary skill in the art to
whi ch this invention belongs. Al though any nethods and
materials simlar or equivalent to those described
Vther% n n al so be used in the practice or testing of
e %F BELBHT i nvention, representative illustrative
met hods and materials are now described. Al
publications and patents cited in this specification
L. ar e\ Hevied epripresatgoor at ed by reference as i f each
i ndinvlhdu ‘) pcl()lr%l ! gearl I o oglnggrtl 1eant: Eh g c1r glr}cllrcl:s{fll lé’coanlgi%cti e
i ndi'Vitiia F hdicat edPt rpora (h¢3 &t ence
conﬁmﬁn@ﬁﬁnmﬂﬁmkp@ﬁ@ted herei n by reference to dlsclose
and describe the nmethods and/or materials in
cornEeendorpP I HuGHHCCRMIMEIGYBR MAiicons are cited. The
citation of any publication is for its disclosure
prior to the filing date and should not be construed
2. as Hr daditt 96 claim tl hahertinahp sesad hon-by@hictioncimmnnication module
enIitI d to antedate such pubplication by virtue_ of
Conwrliserat GRS ?ff ﬁfﬁ%%%irfml?lﬁlée argtlegoeﬂst%lwf AUl g radio-

freqla&gﬁI rﬂ@(gﬂé'@%n et T REGH mt)fhﬂEn dn t1@§1trH§(iu1@ lélﬁlab&?shb %dule and

s which may need to be i ndependently confirned
a wirgd mothdd. t hat, as used herein and in the appended
clainms, the singular forns "a", "an", and "the"

i nclude plural referents unless the context clearly
3. di cfrRtRSiceLREalh Sewhérkin the WileldR@FadteglchPRncbiR comprises a
clainms may be drafted to exclude any optional el enent.
radipdreguensy ifl¢ritdicatien @medwe. i s i ntended to serve as
ant ecedent basis for use of such exclusive term nol ogy

as "solely,"” "only" and the like in connection with
4. 1 heTheetelvicabr olaim D, whakin tht epival fodole ddfPridds @ infrared frequency
"negative" limtation. Certain ranges have been

modesent ed herein with nunerical val ues being preceded
by the term"about." The term "about"” is used herein
to provide literal support for the exact nunber that

5. it Threekentesf claim Wewheram the imgelzérie tdraporieat comapristOa power source.
approxi mately the nunber that the term precedes. In
determ ni ng whether a nunber is near to or

6. APPFHOHORE OF ¥lafin SPRELEINGAL b&wé&%ﬁc‘%@oﬁ%ﬁg&ra atuh@f di&@odes
or approximating unrecited nunber e a nunb

fabryhatecdrom dissinglac onteads. i n which it is presented,
provi des the substantial equivalent of the
specifically recited nunber. As will be apparent to

7. thogR dbics et blairh B, WhEed the HPALe ERASlisBYa kdoRd power source

di scl osure, each of the
electrically coupled to the non-conductive communication module.

8. The device of claim 7, wherein the second power source comprises a coil.

9. The device of claim 1, wherein the ingestible component comprises the non-

conductive communication module.
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i ndi vi dual enbodi rents described and illustrated

herein has discrete conponents and features which may
wheowaadsd y separated from or conbi ned with thBCT/US2009/036231

features of any of the other several enbodi nents

wi t hout departing fromthe scope or spirit of the

presentinvention. Any recited nethod can be carried

out in the ?rder of even S reci ti? | n_any

ot her .
- or dete ARKICERT FEIm g IvBgrin ?)88% ot C“)&’r tHORGH 't“H’él module is
elecft@cfaﬁg Qbfisled MVBRHRRIKIASoRPERNIRRG 4B rduik. SONE det ai |
by way of illustration and exanple for purposes of
clarlty of understandlng, it is readily apparent to
f.or Lpary the in I|

e 1ce o? c]talnm flere tﬁ'e 1n1gﬁst{%rle compong Hteﬁrate(fI circyit,

tea Hvent'ion certain c es an
condmdiivk k:@@hiumeuammoaelemad at lehe agloftioM ctﬂm@lhordemmt:mm
fromthe spirit or scope of the appended cl ai ns.
commpEvtadiop gradule 3g Hts%ete@ Mg apgdeatificy qamponestt es t he
principles of the invention. It will be appreciated
that those skilled in the art will be able to devise
12. varTheutvize béogaene 0} shasbinahe n@l-tdmiugtvenmimmxiptatintrthydule
described or shown herein, embody the principles of
compriges FRRAMEIHCENFIT R RItHC] uded within its spirit and
scope. Furthernore, all exanples and conditiona
| anguage recited herein are principally intended to

13. ai dlhehieviceafl elaim 2 uwbkeeintthnudmeprtdoeti yr ransinptkee 3s ofsodisted with the

vention and the concepts contributed by the
1ng¥ﬁ DIEKPIPES™Y: ¢ urt hering the art, and are to be
construed as bei ng wthout linitation to such
specifically recited exanples and conditions.
14. Mbridsviswice gf Flagn A2 evareis thenesi-eondaetitd tanspittands pisegated with a
acPSPE Onione%xgq? 9 i ents of the invention as well as
P s&gﬁqflé)exa I'es"t'ét eof , are intended to encomnmpass
bot h structural and functlonal equi val ents thereof.
Addi ti onal | is intended that such equival ents
15. ] ncThffdi@w@eto% cl@un 1 eWhFFindRe WAn-EefiflugHY eermemypigation module is

o SIS PR L Bt i i

COH@BQ@ﬁ@MQ@&&deﬁﬁﬁUCture The scope of the present
i nvention, therefore, is not intended to be limted to
t he exenpl ary enbodi nents shown and descri bed herein.

16. RatiRldevicBBf SRARES Wgeréﬂ'tﬁé {ecBhd Hﬁ@g?ﬁ@(ﬁ cir@NEMd 19£Eshﬁle
embodi ed by the appended cl ai ns. CainmedTs

compodetiigegremdpicsit ag:coafigimd estdnnenicgapotherath other.
conprising an integrated circuit conprising a
conductive conmmuni cati on nodul e; and

17. The device of claim 1, wherein at least a portion of the non-conductive

communication module is configured to be separable from the ingestible component in a

manner that does not compromise the function of the conductive communication module.

18. The device of claim 1, wherein the ingestible component comprises an active

pharmaceutical agent.
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a second non-conductive comuni cation nodule. 2. The
device of claiml1l, wherein the second non-conductive

w@emniesat i on nodul e conpri ses at | east one nPCIUS2009/036231
selected fromthe group consisting of a wireless
radi of requency nodul e, a magnetic induction nodul e, an
optical nodule, an acoustic nodule, and a wred

nodyl e, 3. e.device of claim2, wherein the wire|less .
19. {5 v bR ottt nebfteSude o PRiRa g iEme g rologically
accdpiM {Hi@at i on nodule. 4. The device of claim 2,

wherein the optical nodul e conprises an infrared

frequency nodule. 5. The device of claim1l, wherein
20, e BERLLpl i PROBSEY BOBRA S5 BuRRsShaTe Lt contiuna
as aGgHIRdreegsue. pai r of el ectrodes fabricated from

dissimlar materials. 7. The device of claimb5,

wherei n the device conprises a second power source

el e [ > led to the non-conductive
21'coﬁﬁ%%#%g%+%ﬁﬁ%%§ule. 8. The device of claim?7,

whendngestible cemponcht pomprisiagan dee grawgd cirsd@scanmising a Sonductive

The device of claim 1, wherein the ingestible
COMIAHER MY tfsonsgeret i chy idgndigtdve communi cati on

m)da%e@orgcpnonub%dg&}@e%nﬁﬁurﬁéa@i'oﬁh%du%ﬁg@reﬁ I?@_emit a second signal;

non- conductive comuni cation nodule i1s €lectrically
andcoupl ed to the ingestible conponent integrated

circuit. 11. The device of claim 10, wherein the

i ngg§t9'b1e conponent integrated circuit, conductive

ConpasRdif Ad 1@Pei PRI RIusiNE @imrh@asdtiod Meluld 814 Rfn-ddM8uctive

non-conductive conmuni cation nodul e are integrated
comjnpngcaginon ingfsinte 4r¢ epnfegygsoieamevida for trpnsmigeion eb1nddrntioh petween
the r]é%eivgfhae}lrdealt Ii]eatsthoene%?% Cc%n glll’l&}\fle\/c%m%uq{i‘rua%loﬁ %iolél%{]e.lzﬁltaq%el r?on—

CONpri'ses a non-conductrve transmitter. ) e device
con@icti¥k @abmmldicawbe mdidilet he non-conductive transmtter is

associated with the ingestible conmponent. 14. The

device of claim 12, wherein the non-conductive

22. g][ al?ﬁergy%%@irocfiecﬁiﬁ%9%91%%dth¥\’iréclaivgr RackAGLA (£ RERID Gk ast one of

the first signal and the second signal.

23. The system of claim 22, wherein the receiver is configured to receive the second
signal.

24. The system of claim 23, wherein the receiver comprises a radio-frequency reader.
25. The system of claim 23, wherein the receiver is configured transmit information to

the non-conductive communication module.

26. The system of claim 23, wherein the receiver is a component chosen from a system

selected from the group consisting of manufacturing systems, supply chain management
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15. The device of claim1l, wherein the non-conductive
comrmuni cation nodule is electrically coupled to a
waewontiesyt egrated circuit that is distinct freer/ubmo036231
i ngesti bl e conponent integrated circuit. 16. The
device of claim15, wherein the second integrated
circuit and ingestible conponent integrated circuit
ar e qgﬂfi&yred to communicate with each other. 17. The
SyStgmy ARLNGHI CRLE MINAECRARCYFEMSt | east a portion of the
non- conductive comuni cation nodule is configured to
be separable fromthe ingestible conponent in a manner
27. t hakhedgetsmidiclas@@dr whesen thp eeceivige tsi atpngfoneifeof a manufacturing
S Stgongluctive comuni cation nodule. 18. The device of
Y& ai m 1, wherein the i ngesti bl e conponent conprises an
active pharmaceutical agent.19. The device of claiml,
wherein the ingestible conmponent conprises a
28. phyldiesygigmcdiclaymade wheigh] Be jasiver & assapiaterhwitha ypgar. of
claim19, wherein the physiologically acceptable
vehicle is configured as a tablet or capsule. 21. A
29. sy sklemysempifickiim@7, evheleing@s tédel ver Bapenesat with apensidag
an integrated circuit conprising a conductive
comuni cati on nodule configured to emt a first
30. ST Ol sys B RCRR BOUERMAE kbR cf RTRUMEALAQR STV Lfain
conflgzred to enmit a second signal; and a recelVer,
managementrsysthm. r ecei ver, conductive conmmuni cati on nodul e
and non-conductive comruni cati on nodul e are confi gured
to provide for transm ssion of information between the
31. I eCRie\Qbte AT cBliml Bafhe RO fedeRRr GARGBE IV Rith a tracker.
conmmuni cation nodul e and the nonconducti ve
comuni cation nodule. 22. The system of claim 21,
wherei n the receiver.is. configured to receiVv t _l.east
32 oneltBr VR o I 20r GREF LG iy eC B ARaE RN T » Toat S
marg&heimsofte@| ai m 22, wherein the receiver is configured
to recelive the second signal.

33. The system of claim 32, wherein the receiver is associated with a scanner.

34. The system of claim 32, wherein the receiver is associated with an encoder.

35. The system of claim 22, wherein the receiver is configured to the first signal.

36. The system of claim 35, wherein the first signal comprises non-physiologic data.

37. The system of claim 36, wherein the receiver is configured to be removably attached

to a living being.

38. The system of claim 37, wherein the receiver comprises an adhesive component.

39. The system of claim 35, wherein the receiver is an implantable receiver.
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24. The system of claim 23, wherein the receiver
conprises a radio-frequency reader. 25. The system of
W@L@Im®@e4 wherein the receiver is configured PCHESI009/036231
i nformati on to the non-conductive comruni cation
nodul e. 26. The system of claim 23, wherein the
receiver is a conponent chosen froma system sel ected
fromthe group consisting of manufacturing systens,
supply chai n managenent systens and health care
40. MANERENRRH EHIATS, whéreinlihe r&¥ple D @hfishall B &belectrical stimulation
wherein the receiver is a conponent of "a manufacturing
devisgstem 28. The system of claim 27, wherein the
receiver is associated with a sorter. 29. The system
of claim 27, wherein the receiver is associated with
41, an RakadRl comprisiddie system of claim 26, wherein the
receiver is a conponent of supply chain nanagenent o
sy Sletestingat leash gnesglsa Bret Hignaljagd ;msswndpigapkirpmiaievice comprising:
o it SERE RS0 of il AR ot Coon iR Y EL Alborve
contm@alit¢ation ateluitarvaggnredto sy ttentirsBagnalhandsyst em of cl ai m
32, wherein the recejver is associated wth a scanner
34,3t et aRAstieplotecnhRen-gndugihe commyHeation spqdpdg cqnéigured to
emiP@SQCIAHSEW. th an encoder. 35. The system of claim
22, wherein the receiver is configured to the first
signal. 36. The system of claim 35, wherein the first

2. o RpPIBo! G SRR heBbes fb e egadn Yt B

renovably attached to a living being. 38. The system
of claim 37, wherein the receiver conprises an
43. adhewinethebeidriant L, vdgreimHe mgthe@mebides fiefpetingshe second signal.
wherein the receiver is an inplantable receiver. 40.
The system of claim 35, wherein the receiver is
44, confHeghkthed aiSclaim €1, ederdif 8le méthsdlindtidendeenmingahe fikt sifnal and
nmet hod, conprising: detecting at |east one of a first
the sgegpdipigeld a second signal from a device conprising:
an ingestible conponent conprising an integrated
circuit conprising a conductive conmuni cati on nodul e
45. coM npptireglctohprigimgt t he first signal; and

emitting at least one of a first signal or a second signal from a device comprising:
an ingestible component comprising an integrated circuit comprising a
conductive communication module configured to emit the first signal; and
at least a portion of second non-conductive communication module

configured to emit the second signal.
46. The method of claim 45, wherein the method includes emitting the first signal.
47. The method of claim 45, wherein the method includes emitting the second signal.

48. The method of claim 45, wherein the method includes emitting the first signal and the

second signal.
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at |l east a portion of second non-conductive
comruni cati on nodule configured to emt the second
wae@nalies4t2. The met hod of claim4l, wherein tPer/Hs10hwB6231
i ncludes detecting the first signal. 43. The nethod of
claim4l, wherein the nmethod includes detecting the
second signal. 44. The nethod of claim4l, wherein the
19, ME od i%pludes.detecting the first signal and the
- sedORE G RYPPIARE: A met hod conprising: enitting at
| eagdnsANEn@Ah si@ndliveblechi AALcRAHuAV RS/ 80R mJdLRMM a
devi ce conprising: an ingestible conponent conprising
recegyeri wharginghegore forsiyrt vecepmpnig £ atpnan is@tdopponent of a device
comuni cation nodul e configured to emit the first
com nsmg . .
ignal; and at |east a portion of second
non- condiiGhgesable @BMpBH&ER CoRPrisAE uh el gltE@tcdipreiid a
the second signal. 46. The nmethod of claim45, wherein
t heoRuqtiye comelupiradormodiiehgd he first signal. 47. The
met hod ] - e] he. . \,[jicl udes
emtti ngﬂft: %ée‘:@fé‘gqé%ﬁ‘é"%@g{%‘% &rﬁlgun%{eotﬁqng? 1@% of claim
45, wherein the nmethod includes emtting the first
signal apd, the second signal.49. A nmethod, canprising:
30 t r Jrfsrmetapchef Aaigt Gharherdl edACAVH dha EYRBRACAT Ghwsen from™a system
seleE@HTROM &@tcglr&g) At Malﬁlfﬁﬁﬁ@ﬁ ﬁ)’sten}@’t}ﬁfp?gncﬂaﬂﬁmana ement
non- conducti ve co ni cation nodul’e 1s a conponent c%
systamd end benlthaapr msiaggmentrsystagest i bl e conponent
conprising an integrated circuit conprising a
conductive comuni cati on nodul e; and the second
51. NONFHeQREIHEd bV@aiG LSO HeEAH tRNefREHi€a cGfpontieofEhbRdta@hiring
clai m49, wherein the receiver is a conponent chosen
systtmom a system sel ected fromthe group consisting of
manuf acturing systens, supply chai n managenent systens
and health care nanagenent systens. 51. The nethod of
52. ¢l arhnb&hod\bedlghhs I, Rehek&n BHeBinuf Sct@inpOIVR@ALR ta hagh-throughput

manuf act uri ng system
manufacturing system.

53. The method of claim 51, wherein the signal is transmitted from the device to the
receiver.

54. The method of claim 51, wherein the signal is transmitted from the receiver to the
device.

55. The method of claim 50, wherein the receiver is a component of a supply chain

management system.

56. The method of claim 55, wherein the signal is transmitted from the device to the

receiver.
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52. The nethod of claimb51, wherein the manufacturing
systemis a high-throughput manufacturing system 53.
wab@mretehod of cl aim 51, wherein the signal i sSPCT/US2009/036231
transmtted fromthe device to the receiver. 54. The
met hod of claim51, wherein the signal is transmtted
fron1the receiver to the device. 55. The nethod of
rgﬁ%h (¥\Ih S el ; elg nggr;ﬂa S éra}an%%gg e Hled‘FCCIVCI' to the
(wvﬁka|n155 mhereln the signal is transn1tted fromthe
device to the receiver.57. The nmethod of claimb55,
wherein the signal is transnitted fromthe receiver to
t hefh%en\llfl:tﬁod ot5 c%al n%t? e eln eor]; ecl;\lfqarulsggl ?(th (%Ahne%{ etl anheaﬂ care
‘recelVer s a conponen care nmanagemen
Inmﬁgahaﬁm &9n. The net hod of cIa|n158 wherein the signa
IS transn1tted fromthe device to the receiver. 60.
The nmet hod of claim58, wherein the signal is
59.tr alﬁ‘l%g%étfl&gof‘ J2H 5 é“%v R ‘:h\éeSE%I’FaPlS tﬂ@lsrﬁﬁ%&c‘f m ﬁlje d ’e‘ice to the
i S ng m ni ster to a subject a devlce
recedw@Ipri si ng: an |ngest|ble conponent conprising an
integrated circuit conprising a conductive
comuni cation nodule configured to emt the first
60. Si gRRl metﬁ&goiaélalhﬁﬁl@ LyirdR Eﬂe' aPls (FBGANE from the receiver to the
non- conduct i ve comruni cati on dul e configured to emt
deviche second signal. 62. The nethod of claim®61l, wherein
the method further conprises receiving the first
signal at a receiver. 63. The nethod of claim®62,
61. Whex glethdd@nippistigd further conprises determ ning
historical information for the ingestible conponent
f r cmipistering &4 & aubjdck p devise egraprising:

an ingestible component comprising an integrated circuit comprising a
conductive communication module configured to emit the first signal; and
at least a portion of second non-conductive communication module

configured to emit the second signal.

62. The method of claim 61, wherein the method further comprises receiving the first

signal at a receiver.

63. The method of claim 62, wherein the method further comprises determining historical

information for the ingestible component from the received first signal.

64. The method of claim 61, wherein the ingestible component includes an active

pharmaceutical agent.

65. The method of claim 64, wherein the ingestible component comprises a

physiologically acceptable vehicle.

31



64. The nethod of claim61l, wherein the ingestible
conponent includes an active pharmaceutical agent. 65.
wab@retehod of cl ai m 64, wherein the ingesti bl BCT/US2009/036231
conmponent conprises a physiol ogically acceptable
vehicle. 6. The nethod of claim65, wherein the
physi ol ogi cally acceptable vehicle is configured s a

t abf’heetmgt aip cslzlljilme65 , wherein the physiologically acceptable vehicle is configured

as a tablet or capsule.
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