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The present invention is related to electronic systems and, more
specifically, to electronic systems for determining electrical signals generated by
a subject.

INTRODUCTION

[002] Gastrointestinal disorders are responsible for a variety of different medical
conditions. One type of gastrointestinal disorder is gastric motility disorders.
Gastric motility disorders can include gastric dysrhythmias (such as bradygastria
and tachygastria), gastroparesis and gastric outlet obstruction. Gastric motility
disorders may arise from multiple different causes, such as autonomic
neuropathy secondary to diabetes, prior abdominal surgery, various diseases
such as autoimmune disorders, drug side effects, etc. Symptoms of gastric
motility disorders may vary, and may include nausea, vomiting, bloating and
abdominal discomfort. The symptoms may be mild, or may develop into chronic,
severe, or even debilitating conditions, which adversely affect the physical and/or
mental well-being of an individual.

[003] Another type of gastrointestinal disorder is gastroesophageal reflux
disease (GERD), which is characterized by chronic symptoms or mucosal
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rel axation, inpaired expul sion of gastric reflux fromthe esophagus, or a
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gastrointestinal disorders exists. One type of test that has been devel oped
for evaluating gastronotility is the Gastric Enptying Scintigraphy (GES)
test. GES is considered the gol d-standard di agnostic test for
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electrogastrogram, with the exception that electric signals arising from both the

stomach and the intestines are employed.

[006] To obtain electrogastrograms and electrogastroenterograms, sensors
(such as electrodes) are applied to the skin surface of a patient and employed to
detect electrical signals indicative of muscular activity of the gastrointestinal
system, or region of interest thereof.

[007] The problem with systems currently being used that employ skin surface
readings is that the electrical signals associated with abdominal muscular activity
are hard to distinguish from electrical signals indicative of muscular activity of the
gastrointestinal system. Therefore what is needed is a system and method for
accurately reading and detecting electrical signals indicative of muscular activity
of the gastrointestinal system.



recei ved data. Also provided are nethods of producing el ectroviscerograns
using the markers and receivers according to the present invention. BRI EF
DESCRI PTIvON 20/0/06888FI GURES [009] Fig. 1 is an illustratipcag/uszenmpbmssof a
receiver unit attached to a subject and an identifier unit ingested by the
subject. [010] Fig. 2Ais a cross-sectional side view of the identifier
unit of Fig. 1 in accordance with the teachings of the present invention.

[011] Fig. S@”I\ﬁAﬁYt op view of the identifier unit of Fig. 2A. [012] Fig 3

is a functi onent bl ock diagramof the integrated circuit of the
identifier [008] lofacEogan2A wifhOfhd] tefachingdofi theapresatt inogaione apgtomensnd| ock

di agram of th etection unit of the integrated circui.t, of Fig. 3. [014]
o e o AmP{egsieossteSbor o Rertbit i R EGF SAte dehtcmedanl fusiinel of 'k o
llz_- [ 015] : gil%tivl@_/ bsmg @E@Gihtéﬁ;ﬁﬁ@%&ﬁﬂeﬁfpﬂw sydi@rhs @nd @ﬁethé@dfs@l?gfe%ﬁéreﬁrpi t of
ig. 1. ig. shows a systemfor creating an array of identifier
units using® P@c@?%W'&oe@GgPHF?ﬁﬁ)@aﬁ%iStyﬁ?r’ﬂs ?AF\?E@O%E@CRVWPW [017]

Referring FRygstrothtetin@Rh€6dn ihSa SMEEL. AbpdbifoPPetdy8itnPincRide an ingestible
el ectrovi scer o%r aphy systemthat col]ects data about the sub{ ect in

accor dance HPRIAef eATKaBM AgPly-29seCiglassareIveh pamfiquser toridgtect electrical
el ect rovi SagegE aphy SUHEIR ICGAINHES 1B Redliea8RgCH@hMer BERINATLMNGE 20 and

an identifier unit 22" An extracorporeal data processor 24 communi cates
with the redaikgerThenntormgtioreen beuped oa@aragl arueleelrprisseeegiam fom kg t ake a

variety of ) i , a ! i |t i pher al
noni t or (su@gglggg%@é'bg&?oﬁn I r(lj grégggég% %E)I‘hm[) %Lﬁb”ggr %gaért]ﬁggflsg%@p@gs; mat i on
systen), a ysnghweahader ara reagigerstagnord{eO)the aresearinvegriione, a nessagi ng

device, etc. To provide data to the extra-corporeal data processor 24, the
receiver unit 20 may be configured to re-transmt data of a received signal

to the | ocahhane SERMTIBR SA wEBRlEg Alternatively, the receiver my

be confi gur ernal interrogation device to
provi de dat[@00f FRig.rieiceanvibuktisatigeakampleasi aesteivealinil attahed o a Angjecoarwkni ent

e Bl By B LYo 1 ol uding both wed and
[010] Fig. 2A is a cross-sectional side view of the identifier unit of Fig. 1 in
accordance with the teachings of the present invention.

[011] Fig. 2B is a top view of the identifier unit of Fig. 2A.

[012] Fig 3 is a functional component block diagram of the integrated circuit of
the identifier unit of Fig. 2A.

[013] Fig. 4 is a functional component block diagram of the detection unit of the
integrated circuit of Fig. 3.

[014] Fig. 5 is a functional component block diagram of the receiver unit of Fig.
1.

[015] Fig. 6 is a block diagram representation of the receiver unit of Fig. 1.

[016] Fig. 7 shows a system for creating an array of identifier units using a

receiver to coordinate position.

DETAILED DESCRIPTION

[017] Referring Fig. 1, a subject is shown with a portion of an
electroviscerography system that collects data about the subject in accordance
with the teaching of the present invention. The electroviscerography system
includes a body-associated receiver unit 20 and an identifier unit 22. An extra-



[018] The el ectrovi scerography systens of the invention are systens
configured to produce el ectroviscerograns. Electroviscerograns refer to any
usabl e nmewoOResvmssi®en of data, such as graphical reportsPChalS2@a061584 used to
eval uate gastrointestinal function in a subject. Gastrointestinal
information includes one or nore paraneters that provide information about
the nmyoelectrical activity of a visceral organ or the gastrointestinal
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intestine, etc. It is also wth scope of the present invention, as
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The si gnal rﬁ%lt;i/,félu%ﬁtésogrgglngrg?%e %gstir&ntestinal tract. The term "gastrointestinal”
relates to the stomach and intestines. The phrase "gastrointestinal system”
refers collectively to the stomach, small and large intestine, as well as related
structures, such as esophagus, etc. As such, electroviscerograms produced by
systems of the invention include electroenterograms and electrogastrograms.
Additional visceral organs of interest include organs of the urinary tract, such as
the bladder, etc.

[019] According to one aspect of the present invention, the subject ingests the
identifier unit 22 in order to activate the identifier unit 22. As shown in the current
example of Fig. 1, the identifier unit 22 is at an advanced ingested stage. The
receiver unit 20 is shown secured to the subject at a desired location. The
location of the receiver unit 20 can be determined by the medical requirements
and the system design. The receiver unit 20 employed in accordance with the
aspects of the present invention are those that are configured to be associated
with a body location (either inside of or on a surface of a body) and to detect



a planar disc structure, where the edge of the signal anplification elenent
36 extends beyond the edge of the upper electrode 32 and the | ower
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detection node the detection unit 40 detects the myoelectrical activity of
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in the more, such as 5. 0 mm or more and including 10 mm or more, where the distance
may not exceed 100 mm in certain embodiments. The upper electrode 32 and
lower electrode 34 are configured such that upon contact with a conducting fluid,
such as stomach fluid, a voltage potential is created and current flows through
the integrated circuit 30 to cause one or more functional blocks in the integrated
circuit 30 to produce a unique current signature when the identifier unit 22 is
operating in the broadcast mode. The voltage potential created between the
upper electrode 32 and the lower electrode 34 is created through a chemical
reaction between materials that make-up the electrodes 32/34 and the
surrounding conducting fluid. In the broadcast mode, current paths 50 are
formed between upper electrode 32 and lower electrode 34 through the
conducting fluid surrounding the identifier unit 22.
[022] Referring now to Fig. 3, the integrated circuit 30 includes a control unit 38
electrically coupled to a detection unit 40 and a sensing unit 41. In broadcast
mode, the control unit 38 of the integrated circuit 30 controls the conductance
between the upper and lower electrodes 32 and 34 respectively. Through



gastrointestinal tract, such as the nouth, esophagus, stomach, small
intestine, large intestine, etc. ldentifiers may be configured to be
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regardl ess of the particular conposition of the target site. Wiere desired,
the identifier my be configured to be activated by interrogation,
fol l owi ng contact of the conposition with a target physiological site. The
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[024] Referring now to Fig. 4, the detection unit 40 includes power/signal lines
40a and 40b for powering the circuitry that detects the myoelectrical activity of the
visceral organs when the identifier unit 22 is operating in detection mode. The
myoelectric currents are typically lower frequency current sources. The power
lines 40a and 40b are electrically coupled to a zener diode 42 and capacitor 44
for power supply control. Additionally, the power lines 40a and 40b are
electrically coupled in parallel to capacitors 46 and 48 and amplifier 50 for
detection and filtering of the electrical signals associated with the myoelectrical
activity of the visceral organs. More specifically, the signal passes through
amplifier 50. The amplified signal is passed to the bandpass filter unit 52. At the
filter unit 52 removes the high frequency portion of the signals so that the
myoelectrical activity and the associated signals are left. The filtered information
is passed to a peak detection unit 54. The peak detection unit 54 is used to
determine if a signal is associated with a true myoelectric activity as well as the



paranmeter filter 64. Each filter 60, 62, and 64 are set to determ ne and
allow only a specific type of detected electrical activity to pass through
each fil two'2e10de8s818ed range. For exanple, if the inforneCirars2aenersse€d and
collected by the identifier unit 22 is | ow frequency nyoel ectric current
and then only one of the three filters 60, 62, and 64 wl| be passed the
information to the connector 39. Any nunber of filters can be added to the
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to the control unit ere it Is en part of 'the unique current
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| s det ect Eddé}é‘&.oﬂe&rﬁfjgﬂ tmén ttﬁ%ﬁ%ﬁl?%éfkgr |éHHrI]5/sZ H?%soetrc]jht% iéﬁﬁ%’ﬁ‘n e[::ggﬁ_‘! ion

According to sonme asp sen unit 22
i s physi ol ogiitcsé to)/d@elmde tm}ynaﬂJra:and typerecd mby cefetria signall dine autputrof the
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aspect s, uni't ar Fier as an
active pharammmlteaso,a@@hysmlogmahmranrelterdilter 6Ep ane easgrioad mﬂyylslogloagi o

d identjf fod || h
or “omal | o1, P RERITG 6 At o ol b7 of Sty 4 HeBRRRE SN AN e 1§ or

uni t | 22hmay:21]I b@ecﬂi:clczwﬂetdﬁ dveememebatnbhueacﬁmwbasfsoﬂhkwghr@mrrgtesg idefinecat | east
unt i the 1dentl

is roken u he di estl ction of the
o omach | Ho0AGs & ah RertRedT e s asnon HetstlerhAnd soleast 8 BEteRIRed (o
have a surfmez@rsaawqfeqheﬁegﬂmbe|gém@tc@rrenﬁawd1th@ﬁ &m/gma?opfheqm@tfmrers [ 026]
The receiver unit 20 and the identifier unit 22 are confiqured to detect

el ectrical @ Genghest Wit pepassaidhainiormalienie BsYBECn 38 amny & UIEsH Obr

configured fiRrd 8&RineCadiRidaof t'h@rﬂété‘&%hVLﬁﬁt W'dbq_@r%lﬂg JnARY FRERERIC AR ON
means, including wireless and w red net hods rocessor 24 can generate

anel ect r ovi BRES YR EREHy oY eHaMPlec Ene StieidaRs be FREef de allgk onlyintoretT
t t t t
interest | nr‘é|alt‘9<?§H t@ﬁ)égs tdik c’?ahﬁolsurﬁte% @nﬁft@uﬂ@rﬁﬁﬁ&?%%ﬁ%@d’t%&%m of

l'iving subjec nner that does not substantia act nove
the |iving enopleibe fillees sudte dethetianedsi 4@rthemithe datamiyiniegvatiali isesesi éns t hat ,

when enpl oygd Whih ﬁ.t%%ﬁ%[e iS Whbodsy & %W?M@gcun’%{ élgﬂ%breclﬂ%{?e the

subject to exper|ence an erence )
i nst ances, mbecamoélumewamrdduzem sThis navitgieo perderd usigpnathiet isi dstesiedeamtbes not

hi nder the &? 'ectj%y%e e'&&vri,.“i?h Fscéf tﬁé)system

[025] According to some aspects of the present invention, the identifier unit 22 is
physiologically sized, by which is meant that it, alone or in combination with other
vehicles, is compatible with ingestion. In certain aspects, the identifier unit may
be associated with a carrier such as an active pharmaceutical agent or other
vehicle. For example, physiologic sized identifier units may have a size of 10
mm?® or smaller, such as 5 mm? or smaller, including 1 mm?® or smaller. In other
instances, the identifier unit 22 may be sized to remain in the stomach following
ingestion, at least until the identifier unit 22 is broken up by the digestive action of
the stomach. In these instances, the identifier unit 22 may be configured to have
a surface area of 1 cm? or greater, such as 10 cm? or greater.

[026] The receiver unit 20 and the identifier unit 22 are configured to detect
electrical or magnetic field signals. The processor 24 can be used or configured
to receive data from receiver unit 20 via any communication means, including

wireless and wired methods. The processor 24 can generate an



physically nove. Wiere desired, the receiver unit 20 has a small size and
may occupy a volunme of space of 5 cnB or |ess, such as 3 cnB or |ess,

i ncl udi ngwo 201@68818] ess. I n sone instances, the recei vePCHAS2@90bIS4 Si ze
limt ranging from10 nmm2 to 2 cnR. [027] Referring nowto Fig. 5, the
receiver unit 20 includes a processing unit 70 positioned in a housing 72.
The processing unit 70 is electrically coupled to and connected to

el ectrodes ddordhisteidgrdi hemrepRedBE MY, tiTRe Nedigr dAr A oplifisiost cal Iy

coupled to the processing unit 70. The coil 76 is wound around the

peri met er aRdugeoiasesthabaressigerito beasiably sssesiatedomih Reivingcautiest i t 20
device to %aﬁ?férrtﬂaf?%%,rn%ﬁ'su%é@t]iatﬁgQ%EPhol-?/ém%t §fe gne li*_rlvoi\r)\%%ub@%}.ﬁﬁrem

exanmpl e, the receiver unit 20 in es two electro ver, |
accor dance SMchh thghsededver aglled® npdy haee giraersiens hadnwhem emeyadewdn \aer uni t

20 may i ncl [ I C S t t {,hhvention
i's not Iim#@%%ﬁche%nngwﬁﬁe%%@%b @g% ! Egjg?r?é;g%ﬁédctgﬁ?{%ﬁ?a |%h of
i nterest, tdiiencoceiindts ahility RD mowel ddesoromensiancast; éhelreceiverdesit (Huéh as two

or nore el egirod thr O t apd/ Qf..i n es. qultiple,
such as tmo&}g)]reﬂgr'@ﬁ%q stuﬁﬁgtggg#tgon%reeﬂogguéoqgﬁﬁ%r @%pgig'}'tg §I{‘ “% égﬁéétd ds3 etc.)
for det ectiphysebty dvealWrsrgnabised ihé rexbivey unite20/hac arsmhallosigaandfmaynt er est
as well as detecti oprj of {he cur rents siI nat ur.e f%omgt h% i d.enlti.fi e1r upit 22.
I'n one confYGUPAAIVEINET Of IRAGE &Lp O 1RL 1938 8YG/ERS B M 0o SPnlPHEng ' S8

el ectrodes ¢rheds. an sortle $metdrsoed, thie racslv@traRcechiXsizeriem ragingdidnen o nwhi ch

di st ance ma")(/) be pne that allows the electrodes to detect a differential

vol tage. Th <€ Hl'st ance may vary, and may range fromO0.1 to 5 cm such as

from 0.5 t0o27p Reterrihgeodl RCEif 08 ehe TBdeivEriMitSRY veluass arprécdsemaauriiiorg ecei ve
a signature current associated with an identjfier unit or marker. [028] The

recei ver urRasitENerdy aiNeEiNee’2a 128 PECHSTR MMt 78r% Blecirigalbsceipled tnand

recei ver el &mBRdaddelBERERSSTANY ALE %Oilsswraﬁﬁedi APSURS tHeBodifg &oVarg uni t 20
isconfigured to detect the desired visceral electrical signals.

Addi t i onal | Slecttierliyraasielegto tpiRroesssingt Wiiledd. Y a9d 7o aundearadnd iy
| Ml ant abl ene 48] affPhiRhidel Yol akd: fafiblissfon M 1l REERS! (i 3bid01d ncl udes

an anplifier 80 that detects erential voltage potential across the
el ectrodes an exfrafcotporgal datasproeessaygedpot dig.i &l Indite eueeanieexampplesém s t he

e P g bR TS SBERRS, WOPRSITE bl B bt

el ectrodes aspeof oFitge @eserd inhentianpltihd ireceiverhenit 20 may include additional
electrodes and the scope of the present invention is not limited by the number
electrodes. Thus, in one configuration of interest, the receiver unit 20 includes
one or more electrodes (such as two or more electrodes, three or more
electrodes, and/or includes multiple, such as two or more, three or more, four or
more pairs of electrodes, etc.) for detecting electrical signals emitted by the
visceral organ of interest as well as detection of the current signature from the
identifier unit 22. In one configuration of interest, the receiver unit 20 includes two
electrodes that are dispersed at a distance “X” from each other, which distance
may be one that allows the electrodes to detect a differential voltage. This
distance may vary, and may range from 0.1 to 5 ¢cm, such as from 0.5 to 2.5 cm.
The electrodes may also serve as an antenna to receive a signature current
associated with an identifier unit or marker.
[028] The receiver unit 20 may include a variety of different types of signal
receiver elements and processing protocols, as long as the receiver unit 20 is



detected signal then goes into the denodul ator 84. Al so shown is a nenory
unit 85 to store the denodul ated data, received signal, physiological

par anmet erwoabw/oesa8wel | as nedi cal record data. A cl ock PB&/USROMME7BO t he
menory unit 85 in order to tine-stanp the events. Atransmt unit 89
transfers data fromthe nenory unit 85 to the extra-corporeal data
processor unit 24 of Fig. 1. The processing unit 70 also includes a power

source 87 eé(ﬁﬁbﬂﬂe@a{d Vet Phe YebPed \ﬁ‘ﬂc%Fé?péI@&ﬁéaﬂ%lg@a?s TR@dlﬂér%llgp'iHEessor
88 coordi nates the function between the various functional blocks as well

as power neEiRAGNARIAIL OINSASt ey REhaly SKI6™MAARANGIEPIARIEe: s of the present
i nvention, fghg) %’éfér‘?ﬂg(ﬂov& H?Fld“ée%é de& in 'Iﬁltuft?d‘g:lﬁeggér? @%ﬁﬁ‘érvﬁf unit

or multiple receiver units. Fof I nc a sin recei ver
unit, the rté@bdetéﬁtsdhetdlffﬂ9nti%dplh@&e pﬁhee@alcﬁcrm Beklegtrages 7é1| elckigodes, and

may be conf r I %nhﬁ% Xyphai I of the
subj ect . Thzﬂge\@g?élglp% E‘enr{ﬁ? P'deePéh?% L@g%%rqs%bnay L"Ieggnctiy ed'éjc zg{)géz?tlrt]@:/lz'n
conveni ent ¢leciatdesn, Thrupbteatialtinesent Mthmamallmenr&bthrothw leadk 82f that e so,

etc., as de&é%t aélyI Q%ﬁﬁle% e%"i? etﬁ tel%pgyogjﬁgusuc ,rglgr%cha e Lémp%ﬁer SR

recei ver i ngle celver
conmmuni cat |(dﬂ1emed hlgmabthancgoleenntbah@: denbdulatorasm Agsom"nommc:elavreemum tsit [ 031]

Aspects of jnpl antapl e, ver the.receiv unl

b1 b1 001 cal 195 BoftBis T e EIEi S8 o8, ke sE Sl bRolodlial pprBie datapouer
sour ce, Wwhi ghwebab nedi¢arescdde datapA ctacwsssz\}ritesnro thecrﬁ@hg@alnhteea)mtéreéy, or
one that is powered b% broadc%]sti r;ga.i ndugéjl vel é ‘ﬁ) For the external
signal recePVENESAERBEi FHEALSs A FRISTHURE PR LROFTES Eﬁétfroﬁhm? BPERLY Yk
opposed to gh® tﬁléleISttra'Ebﬁp&@dﬂ@afu ﬁr@béﬁbr”ﬁy ohet Wid. al e froc@Ridqlinierh over
one or nore conductive nedia, eﬁg/b%evm es, optical fibers, etc. Were

desired, thaS&KFRIEE BRI SSUIeR Q}E!%%inC@HP'reQé‘é?‘W'ﬁ@%‘?ﬁ?sﬁ‘?raﬁ% n R’ i ng

signal s. [ O3@kodrBcss3bt 88 BoSRREESRB EnctibhA DefAIBAOANE Vho® fuhbitital Bidaks bl ocks
of the present receivers are present on integrated circuits, where the

i nt egr at ed %SW@'JJ% BPWE! MaBagefRItber of distinct functional blocks, i.e.,
modul es. Eﬁﬁic?onrfg"td F&RIUCAspetls +@@?Opcr i nﬁ\f ntin Sthe ¢ n?rof R €,

to an |ncI thefunctlona S may epreset asmgle
i nt egr at ed loverd@nt may inkkideeaesingle . reBeivel nyliteoi mwiplat redeiver cumts Fer meant a

o1 o2k S el FHEIB oSN AL Indlockly eI B0

that is a nmnreacﬂuahrncietdachsbw aodintayche canfigulashiodte pasjtionad linude abdommal
or xyphoid region of the subject. The receiver unit of such systems may be
positioned at any convenient location, such as the front of a torso, the back of a
torso, etc., as desired. In systems that have multiple receiver units, each receiver
may have a single electrode and such receivers may be in communication with
one another to create an array of receiver units.
[031] Aspects of implantable versions of the receiver unit will have a biologically
compatible enclosure, one or more sense electrodes, a power source, which
could either be a primary cell or rechargeable battery, or one that is powered by
broadcasting inductively to a coil. For the external signal receivers, embodiments
include structures that have electrodes opposed to the skin. The communication
may be wireless or performed over one or more conductive media, e.g., wires,
optical fibers, etc. Where desired, the same electrodes may be used for receiving
and transmitting signals.
[032] In certain embodiments, the components or functional blocks of the
present receivers are present on integrated circuits, where the integrated circuits



sem conduct or devices, as well as passive conmponents) that has been

manuf actured in the surface of a thin substrate of sem conductor material.
The i nt egwetzeth/wssi8ui ts of certain enbodi nents of the pPETAIsR000/0¢ER/L I on nay
be hybrid integrated circuits, which are mniaturized electronic circuits
constructed of individual sem conductor devices, as wel| as passive
conponents, bonded to a substrate or circuit board. [033] Signal receivers

of interestinhingd udaundel ofrdistiet rlricibhf dboibes, ti @OstﬁoG@E@' VWtﬁmdhs%J/é}ﬁed in:
PCT application serial no. PCI/US2006/01 6370 published as WO 2006/ 1 1671

8, PCT appl e6eivploralslerstasOng. OfPEIY- 2087/ F4P25, piIDI? SHoMCHEInNaDAD oG8 5 36.26:
PCT appl I cad,h@fbn3fhl wﬁﬁk Cﬁﬁg b%%%ééﬁ@@%’s’ﬁ?&élﬁtéw&!eb%&t ﬂﬁth\é‘%@&%@/ Epl 83;

t he di scl osures o 't cat1 ons are hereln incorporated r ef er ence.
[034] | n actioglednieeraied ﬁrmth@mm@cslmlgfclrt:tmtastpm@@r@rihai inglides @, Of thee system
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recei ver uni n suc t he t'wo -assocli ated receivers
may be adapmiegeatgzd emncamgbat iz aarrymalwsze@celeabr@atm ourcuntn (wihieh boaly indludehe

oresent o {8ty Hevishe.. ol ScRaSHE | LRI SE Sl "or
t hey may bempmea‘aemteobrm bppasiace of iaddndén eﬂbsirdn@@ysemmhda&orc hatdriabnTheand back
of the torso, of .a

3
Do ossoe: Biedtetde A, d@aibio dnSEfabaRbr ife bgefmbuiioli duse ididide an

ext r a- cor panegratéat ercoitoc amiohr ae@nhingiitireddt elecaonicVeiralats acdristrctede of
body- associ ated recei ver ,and generate ar? el ectrovi scero am f rogl t he
recei ved daldVIoYRESRRICPAAUCIIFVICES: A8 p"f‘%@@%%\f?r CempPen d8i%e the

el ectrical &jpgnrale di&;ﬁr@uﬂbé@(@t ly fromthe receiver unit, or via a data relay
device (such as a device that receives data fromthe receiver unit and then

forwar ds t @3Bk CHINA deeRAeS (Of INHreaLiNFdE oP W8 10t HRNIR §o.JReSR KioPiVeThe

ext ra- cor pogigabsetpind P@Wﬁﬁﬁﬁ:@ﬁo#@bﬁal% WT/DJ@Z@Q@M Q@V@Qu&l%hé@%' wo t he
data via a(r)%/ conveni ent_ wired or wreless prot ocol , as desired

Ext r a- cor pofQ8 1 6l 8pPEJe epplication sariabMNest PGTR0PRB4823 rwbh%fm aecWiQe t he
el ectrical siqgniz628! qD@f‘dOpﬂj’ 5{@)?12 dehg Rt SpEPUHRREL2s2H Lpublished as

el ectrovi scerogram The pr | ectrovi scerograns nay be output to a
user by anyWEyae8100183nthei disglosured chgvhigh appligations arkechareivvineaeowigdns on
paper, di S%f% é}g el ectrovi scerogramto a user via a graphical user
interface e I'i ke. Extra-corporeal data processors

[034] In accordance with other aspects of the present invention, the system may

include two or more (such as three or more, including four or more) receiver
units. In such systems, the two or more body-associated receivers may be
adaptively arranged at any desired location on the body of the subject. For
example, all of the body-associated signal receivers may be present on the same
side of a body, such as the front torso of a body, or they may be present on
opposite sides of a body, such as the front and back of the torso of a body.

[035] In addition to the one or more body-associated signal receivers, systems
of the invention may include an extra-corporeal data processor configured to
receive data from the Dbody-associated receiver and generate an
electroviscerogram from the received data. The extra-corporeal data processor
unit 24 may receive the electrical signal data directly from the receiver unit, or via
a data relay device (such as a device that receives data from the receiver unit
and then forwards the received data to an extra-corporeal data processor). The
extra-corporeal data processor unit 24 may be configured to receive the data via
any convenient wired or wireless protocol, as desired. Extra-corporeal data

10



of the systens of the invention may take a variety of configurations, such
as a conputer with a built-in or peripheral nonitor (for exanple as

enbodi ed wo 2a10he888de nonitor or a health i nfornmation sPsTarsp)oacTses sonal
digital assistant (PDA), a smart phone, a nessaging device, etc. [036] In
sonme instances, the identifier unit identifier is environnmentally
sensitive. By environnentally sensitive is neant that the identifier is

configured pacdaopchbi Wadrash Wéet'ﬁogé‘%ét%t iccbiOE tROMBRSCHidH QigpanbaGtad t h one
or nore conditions to which the identifier is designed to respond.
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sone i nstances e Iden I'ers a H sensitive I's meant that

t he identi fW@trrzg @eeeI@@mwsgamﬂam_qne@qu@nddls@awn@@@t@ecatrqvmemgr@mrtdua| ons,
such as aci QG of 5 Agﬁnl'c;afﬂﬁs&rouﬂférﬁabé’,%d Em%ﬁik@xéﬁﬁ’é-ﬁorg%dl Gﬁﬁtbri)b soFEHy be
configured to resp ( or exanpl e by activation and em sSI 0 a signal)
when it comfetbe§y31|em9dofaneiin@pniinnema)dtm(epa-lveeietamfa:@nmurati@ﬁsorsubfeas asuch as

pH 6 or les I I i su i gher,
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responsi ve bemsaepmenadre onmanadaldoirdomaiionosyssah), od peveonat digitak assistdint | ons t o
are confi ure to activate and enmt a signal

whi ch t hey ex osed t he

upon cont ac@[fﬁ)t WQWQSE¥W%W98ﬂWtq%n or set of conditions. [037]
Dependi ng o[losshen @6@1@Sn§hn@spafd idenifr uapdntifiéd ieRnvirdrementanyesdnsitiveect ed by
the receiver unit @he identifier unit g\?é/é% g neric,  such t%et it
nerely iden qunggorerngreta SEPLYR i'3 inegat ek NG e CPAGYERY 49 ¢

Al ternati veddtivafeBewiserofirl identifide @ofrRRrigResintadl fvatimend op nﬁﬁ@ld:bnljﬂﬂ@ns to

myoel ectric activity as detected by the identifier unit. As such, the

i dentifier Waighgdke tfigrais, deenedeifresperd-wFbHroaMeatal ropitiges dgadhicteni t s a
si gnal whi ciegRROtofbtisHest inngHi sehednfig@ayt e rassiidl iflidd a8mB¥rdidie,

identifier of any other dosage nenber of the batch. Alternatively, each
menber of tMEsSPELchHnapaliievereanneadeaie-i INi ¥aMe inatanaest heaaidgniiiipie ase givhl , at

least W th (L3RGE! b %Qmﬂéﬁ id *ﬁ?eaﬁrt hiat fh@el%htfﬂefé %hé’fcoh B8 TBSeSp Mg tdre

batch. In these Instances, each identifier o emts a si ghal that
uni quel y i deadetermained it genditiona) suchi afeasiditios alkating kendjéensh Fonexaraplst

el ative o fllekiler AhdiPel SSIIAPTS Akode BPtSlmIliy dEEhbh cand™y e

a uni que signa a univ rsa I'y ‘uni que ‘sI
may be anal @yiseiontad aasipnatawhén itgeanpadtshfluidtiagimgi an dmldrmmrt(surchcas] ram@ ot her

Fingerprint, gl  8YRLEPH & BleYL HALRREVING h Bliife B QUE! ¥s bR 4 LS
higher, such as pH of 8 or higher). As environmentally sensitive identifiers are
responsive to a predetermined condition or set of two or more conditions to which
they are exposed, they are configured to activate and emit a signal upon contact
with the predetermined condition or set of conditions.

[037] Depending on the needs of a particular application, the current detected by
the receiver unit from the identifier unit may be generic, such that it merely
identifies that the identifier has contacted the target site. Alternatively, the signal
may be represent information about the myoelectric activity as detected by the
identifier unit. As such, the identifier may be one that, when employed with a
batch of dosages, emits a signal which cannot be distinguished from the signal
emitted by the identifier of any other dosage member of the batch. Alternatively,
each member of the batch may have an identifier that emits a unique signal, at
least with respect to all the other identifiers of the members of the batch. In these
instances, each identifier of the batch emits a signal that uniquely identifies that
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an individual on a universal level). The signal may either directly convey
i nformati on about a given event, or provide an identifying code, which may
be used twonetwaicessg@ i nf or mati on about the event from a @aTaisase/ 0658+
exanpl e a database linking identifying codes with conpositions). [038] The
identifier may generate a variety of different types of signals, including
but not limted to: current signatures produced through controlling

conduct anceparffuIs iBBRbfRr ifTBENSALER, aﬁ'IQ&R'rélau@é)WHINHeVSthéP%hnﬁér@'o@)the’s' gnal s,
acoustic signals, etc. The transmission tinme of the identifier may vary,
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fromOlmsecto4 ours or on er, i rom1l7sec
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the identi férﬁrmm&u% Bﬂoﬁf%‘@‘é‘?'gé' ‘rb“x‘/eg f%cégghgwxeeﬁggfgo?ﬁ @sfgﬁg%tre wth
t he sane i nﬁtmrmﬁatlmmaboutd@rgwe@aévmt gorapreyidet ano id@ntifyimgecadenwehichwinaly eod he

" edundan: egiea e B b R At ROk S B e f R B it ey B
configured dmaba«ﬂlnmngtldmtif)on@todns \mh d:drep@ﬂtams))l nt estinal tract once it

reaches th For exa |nclude 0- adhesi ve
homent. t nap3eE o3 OEEE el BT pvete Nl Tseam toreben e, Meiiry
gastroint esmutmt litriitadtto: ®drkdnt @fgmmré@@rmeb@nhrbogm eﬁmrmnrag Cbﬂit&lctdr@@ati on.

An exanpl e use of such an e od| rre nt myltiple identjfier units
Chat el udaF S 0ras s S0 o ancuaie Ta L Tt ogueibpEEeS. The
mar kers W | dtcavihe franémisdiohftRfie bt tHeogbhtifRR $nHf vérpewﬁér@rm@értamdmwahbe@m t
signals fromdifferent |ocations. The nultiple different signals may be

enpl oyed t ohpricgaEssiOMHmedpay renast bemch! HERF dR %@%é ORRNAEHr Efhodeer ti me.
Where desirg (ﬂﬂ Otr'ﬁs f?) SPRoHE dro %%iofiﬂ?'e{%{r ko gecgﬂ)ﬁ“h%l%r@r%ra%érat es,

such as neal t| ng, etc. |ers may va endi
on the partswhlasrfrmbcmcnenthoamjmoiﬂc&mgalﬁsdmmpmhnwata tﬂmmiut@ﬁeDep:emnhmgU on SO

| ong as the re .acti va dan) cont a

phyai of ogi o3 HHecefer aifBodfmnt e pE RaNIprof R BRielE sl wBnalie'an

activation @wépomwnmatuvslycl’hea@eatlfmme'e tdjrﬁtguréd Wpd@d@dfuh}qgstc;mw?ah aci ]9
es 0 ldentitriers o

Mterest 1 ot i Farerip o TAIGE ddeatcal REBR. Juiar rdlp dmcs. Whers
the collection of discrete identical signals may be collectively referred to as a
redundant signal.

[039] In some instances, the identifier marker may be configured to remain at a
location of the gastrointestinal tract once it reaches that location. For example,
the marker may include a muco-adhesive element that, upon contact with an
internal location of the gastrointestinal tract, will cause the marker to remain at
that location. An example of use of such an embodiment is where multiple
identifier units that include a muco-adhesive element are administered to a
subject. The markers will adhere to different positions of the stomach and will
emit signals from different locations. The multiple different signals may be
employed to produce a map of the stomach, which may be monitored over time.
Where desired, the map may be monitored in response to different states, such
as mealtimes, fasting, etc.

[040] The identifiers may vary depending on the particular embodiment and
intended application of the composition so long as they are activated (i.e., turned
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described in PCT application serial no. PCT/US2006/01 6370 published as

WO 2006/ 1 1671 8; PCT application serial no. PCT/US2007/ 082563 published as
WO 2008/ OBD20B8@68RET appl i cati on serial no. PCT/US2007/ @24AR20000b1586hed as
WO 2008/ 063626; PCT application serial no. PCT/US2007/ 022257 published as
WO 2008/ 06661 7; PCT application serial no. PCT/US2008/ 052845 published as
WO 2008/ 0951 83; PCT application serial no. PCT/US2008/ 053999 published as

WO 2008/ 1 Ogrh10don B@maépmlthcétt'a@etsﬂfy‘s%log‘%J |5&alibS3068/B56:296toptehi shed as
WO 2008/ 1 12577; PCT application serial no. PCT/US2008/ 056299 published as

WO 2008/ 1 1igsniier amay Pevugppan caalivaliers sompenael, sl es2a0utisry 488! isnd U. S.
Pat ent appl igglib HkﬁﬁétbFH H%c;dl%(néﬁé‘tr%sr%us%igheéier%msﬁ%mg?eslof &?Qr%ntthe

di scl osures of are ereln 1 ncorporate referenc
addi ti on t otypeg of deantifieiseefl wierpdinwstudae Sut atﬁemhbm/ted to,h&qsaedentffieé& units

epl oved | NRBaSy ObCTNSohURRh T A, DRCIRSESIRIEIEath ! Busioel & ©

conponent . € one or nobre cons
i ncl udi ng bWtO/a@ﬁ6/11&ﬁ1BeBCtToaﬁpI|batme$ertal ndeP@T/Ldﬁ&iQWQﬁﬁSQBtmjbhwdoaS ng

Aol | oat | on VGO 3BTRS dcRiefo st BB AR BRI SRR s08 OISR e
g: 22: 823;: \MO/%(D&@BSGQGEEC@‘ appllgﬁtmggsnfrmﬂ ednBQTr%m(FMSAmmbh?hntdﬂdés
nvent on oo SRR 75 RCActRAERs sHan AP neca S SR bR e enggcds

Publtl rsnrin nge\mmp@wo%%lset =00)5)) %ﬁzfr“?%“menaﬁﬁ??P?d/wzgfrmpgg?;?hm%nﬁ fier
:JREL er es%/ i n\é’%hgid@% 13’7'? %pﬁﬁ %O“Cgti%hs%{? Pabﬁ&?—gjséﬂﬁm%wg d53%5nul es,

filled capswarsoost R577982IT &%m@@ﬁbmgerram nbhpcrrﬂﬂet,zcmsl/@aszgetdm@dshetdh@s
identifier unit nmay not i ncl e

a pharmaceutically active such,
Lhe | dent | 1YVY208F0 T 151 2 B aOHBRRG 616 "o GETHHSALS PR & ke LS. ¢ he

identifier pabht Shiealior] SS1HNHS. 28/58% 01 Y9iIROEA Sept. rzwebo@tﬂﬂerd@mgmnts,
the identifier unit includes an active agent. As used herein, the term

"active ageRitWhighaleuseinanapreesaesudeiaiagiCer oduces a physi ol ogi cal result,
for exanpl e[ltj)ﬁﬂo‘?ﬁ‘%ﬁbfﬁbﬁlto ﬂ{e |Héﬁ’t frisk cBﬁlﬁHhént deROb&LI AL w‘é‘ fi@ntﬁle LiMikd19

or ganl sm S as a hunman. Active age s are disti ngul 5 rom
vehi cl econpemelnyed sacmedwdsi bt dhe, inveniiver s1ayc beoassagiaie@ nwid) atvehickhe

active agent, R \PeWcIéTP%rﬁﬁﬁa‘rl\&té Ry, |hc? &@Bﬁé’me%Fe %ﬂlﬁ%&é‘%cﬁ;%' ogi Ca'

process in a living sub i'"hat ances,
subst ance uwmdchot imitéokto flllers binders, disintegrants, colorlng agents etc. Vehicle

components of interest are further reviewed in PCT Application Serial No.
US2006/016370 published as WO 2006/116718, the disclosure of which is herein
incorporated by reference. Additional disclosure of components that can be
present in compositions of the invention can be found in Remington’s
Pharmaceutical Sciences, Mace Publishing Company, Philadelphia, Pa., 17th ed.
(1985). The identifier unit may be configured in a variety of different formats.
Formats of interest include solid formats, such as tablets, powders, coated
granules, filled capsules, etc.

[042] Depending on the particular method, the identifier unit may not include a
pharmaceutically active agent. As such, the identifier and any vehicle component
or components that make up the identifier unit do not include an active agent. In
yet other embodiments, the identifier unit includes an active agent. As used
herein, the term “active agent” includes any compound that produces a
physiological result, for example a beneficial or useful result, upon contact with a

living organism, such as a human. Active agents are distinguishable from vehicle
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di agnosi s, treatnent, or prevention of a disease or as a conponent of a
nmedi cation. Broad categories of active agents of interest include, but are
not |i m two 20m/0688B8di ovascul ar agents; pain-relief agenPeT/UsS2@)9/067584

anal gesi cs, anesthetics, anti-inflammatory agents, etc.; nerve-acting
agents; chenot herapeutic (such as anti-neoplastic) agents; etc. Active
agents of interest are further disclosed in PCT Application Serial No.

US2006/ 01 6phhdiehtd %Wa@ﬁlléf@ @Q@&élcééﬂﬂg §geﬁt§'eet€' $ﬁé Q8WeCa@intWiayeh IS

herei n i ncorporated by reference. ?I ven identifier unit may include
a single i d&anyireplecye t'ﬂ%&dscﬁaP#BEeOf @@ﬁt"ﬁ NG @sbiolpgical QEAPERS iesliiRg be

arranged 1 ng gyar !neéé/rué’flnsq‘élrﬁée%r?rﬁ%]a&‘%f E%é”t. ncf%g é(“sthtéﬁféé%%éd‘ir?tﬁ&e ot her

conponents of "the Where the nar es a tablet as a vehicle,
t he identi fdiagnasis,i deaiment.eers nﬁ@:genb@n a0fr angiégasen o aurd Leapenenthef taabl et

vehi cle. | NySBREd1% 308 Gre K &e | eMRIGT WRer3ht IRIR! bIPR no
?I e, nu |p}e

identifiers presen | e contal ner. For exanp
identifier limited uodeatrdloﬁ/awsarr@,enme ppmereéeftagentsaecga,pma@sicabaheﬂmehtsf roma

Mtereot f ol ERRLGE AR SR Biadehia 2hERE Enotih rarb Bl Tt
physi ol ogi caxti-yecptastipt Mﬁms (it VAiv e agemts exf ||rndersst fretfuaner diseabedrin PCT
opatue.  anc RRGSA cottl dip-o CRRRG Pubs R Binetoat Wi Bl R sfa e

el astic matdisdleduse oBwhicahd Refed ymmpsdtwny wdieehcearrier corrponent s of the

t fab t ed d t limted to: |
ool Cr pRRal i il Bhier, it Biav. mabidpaa e | He@eraet G 78 WAIS 1l an.

carr ageenanidemméwame .@&httn@mw%@rarmﬂ@éd iad agiedyl almréntrainﬂgur@héns such as
car boxynet hy| cel | ul ose @i/ r oxypr opyl met hyl cel | ul ose

met hyl cel | uVigs EeSPRGIPIRG SERfICOBPONE RS ©F tmﬁ/maﬂsafetvnwerfa@ mﬁrk%n inglneese,

hydr oxypr opy t4isdil dd! é)\?@nlclgoih)é%éwf@%r ijﬁﬁﬁli@ Mfﬁ%hrrarﬁéﬂd’&ﬁ B)suPage 6?“ des
(PECs), mixtures of PEGs and PEGs; acrylic and nethacrylic acid based

pol yners, stieHablet peBRAGIT semenstanceRAGE TMR(keRyS ARgieorP RURAGITMS(E m)
et hacryl | C.déﬁﬁfférslo@ O4BRf H)an ﬁg@ﬁ&% Iorﬁ%Hechﬁ'lg(/a gf&%hé?ﬁ ibMynignmoni um

met hacryl at e copol ymers; povi done (pol yvinyl pyrr ygl ycol ysed
gl yceri des IQsMﬁlerSama@ELamemwn/al%namje faGRCaIeH NG e/ roaletial thaGeissveE 50/ 1

3(tm and 5'rzra§t3g/vi‘th8%@@Qact?cfl'uﬁd“%\ﬂét)eruaﬁaép%éfr&t”rr mp%}’c'ﬁefh% Eqeh as

CARBOPOL ( t pol'yners yl enepol'yoxypropyl ene copol yners (such as
POLOXAVMVERL mﬂmonenrsolnyapero)e fagonidatiet einiciukie. pAysiolegipalyl eccaptaine evrlymeny be

fabricated Mafepgls%t P8 SQ& Eftptcoﬂ é)r%tl%%%l pharmaceutical capsule dosages. The

materials may be clear or opaque, and may be colored as desired. Of interest are
both rigid and elastic materials. Suitable polymers from which carrier components
of the invention may be fabricated include, but are not limited to: polyvinyl alcohol
(PVA); natural and synthetic polysaccharides, including pullulan, carrageenan,
xanthan, chitosan agar gums, and cellulosic materials, such as
carboxymethylcellulose, hydroxypropylmethylcellulose (HPMC), methylcellulose,
hydroxyethylcellulose, hydroxyethyl methylcellulose, hydroxypropylcellulose;
polyethylene glycols (PEGs), polyethylene oxides (PEOs), mixtures of PEGs and
PEOs; acrylic and methacrylic acid based polymers, such as EUDRAGIT E™,
EUDRAGIT L™ and/or EUDRAGIT S™ methacrylic acid polymers), EUDRAGIT
RL™ and/or EUDRAGIT RS™ ammonium methacrylate copolymers; povidone
(polyvinyl pyrrolidone), polyglycolysed glycerides (such as GELUCIRE 44/14™
GELUCIRE 50/02™ GELUCIRE 50/13™ and GELUCIRE 53/10™ polymers);
carboxyvinyl polymers (such as CARBOPOL™ polymers); polyoxyethylene-
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i ncluding nol ding, etc. Fabrication protocols of interest include, but are
not limted to, those described in U S Patent Nos.: 5,705,1 89; 4,576, 284,
4,591 , 4N80 241006881840; 4, 738, 724; 4,738,81 7 and 4, 790, 88T/US2400067584

di scl osures of which are herein incorporated by reference. Alternatively,

t he capsul e conponent may be obtained froma comercial vendor, such as
Qualicaps Inc., Witsett NC. [044] Methods of producing an

el ectrovi SC&flﬁgJyéprfyFérneaco‘iiéWn%‘% (8hiéh 8k SPOPOKKMEREH3s™8 JoRhayveshplyve, an
el ectrovi scerogramis any usabl e manlfestatl on of data, such as a graphical
report (whilt®. g CBESWE ICOMPRNBHE ANAY Bﬁﬁ%@r@éte%nﬁl#ﬂbﬁom%’ﬂﬂfﬁ%@oé‘%

moni or St eleink H8GRG b CESrcRlN BRI GRUIod R BEoBLsLY eyt i vity

of a viscera an or ans o ] ect scera gans of Interest

i ncl ude or gTQnsIhOi’rﬂ/(ﬂe@@rdquh Ifirdtlisl |I?§:tents@tqs :a8,76bhd8Rs 4057Qﬁ%4 9450l di’ht est i nal
tract, for rograns
produced byfééé;tggﬁsabgssigg |hveh :;}o‘lﬁlﬂclE E@I@u éltﬁ‘(é:toﬁ%{g é%ogfyn@éﬂa%%e

el ect r ogast heyginaineorppcidied by)maﬂerencecéﬂaﬁnaovejanmecﬁapsuleeroemoﬁent magebeor gans

f th t 4 . i Ci t hod
o the L aibhd gy BHAietial BRghL 208k cPheab MELWIRSRERG) 1 09, o oo
i nt erest (f[044p>(;\0etbb®s gyopﬂodclblngcasi gaakcw)scembgramaséort hessk{negtaake also

t est cted w re associ at e
oee ver's” oo e e datiat aR b ouBRg Bt B30 ITATY Hactedity
el ectrical ¢fidanalsudatag aagraphib@nreporn mmdleduatymet\hett@x@mtaacmfysmaembd@&t a
receives the data and%\ﬂg tes the des

d ,
Pl ety out s COTsSaac S aior. e Jadl HiaNIdES oy ey Seowidhe Fikpelasicalie

detecting eiqigty iofal visécgaabrgah ®r ctgahsy/ 8N aPRIicedl Ofisddraorgahs lbf age@de hour
or longer, two hours or |onger, twelve hours or |onger, one day or | onger,

two days or'”F'Hﬂ%@Fganérﬁ’éV%@@Mn(HfPOtl“EYné'éth ag wam@wecﬁasne%ee%tmaldrpét rfeht h

longer, si X BRBIdhelStohRRHNd intBStinedi NG SIS, ¥RRfroPscdrofafis dorééuédbeb)SYSt ens
of the invention are portable, the data nmay be detected and recorded

cont i nuous| Systares of Hbe dnyRitiopdigclgee t§leriroeateraeramse and [lam|ogpelsegiamsg on t he
particul ar applidRl|st8ral B glglﬁbﬁﬁr’ntér%%f)%%?jlﬁébﬁéwéﬁ thé%ﬁ'&l?ﬂﬁﬁa&f&é’ucﬁ)ﬁeas

positioned in a variefy o erent con ations relative to the organ
of i nter estthemtaddex®ipl e, where a singl e body-associ at ed signal receiver is

cihal & 1 ecdtazf Th P ae R bARLL B ik flo gRR3lckl ABhAY el IR BT (e
or gan of i nt\esasal drgan heingarestefdr, exahwlesimygélectrie s@nats), sty dsethpatornacned at
an abdom na&r iﬂ{estine, are detected with the one or more body-associated signal receivers
of the system, as described above. The resultant detected electrical signal data
are then forwarded to the extra-corporeal data processor, which receives the data
and generates the desired electroviscerogram from the received data. A given
method may include detecting electrical signals for a given period of time, such
as one hour or longer, two hours or longer, twelve hours or longer, one day or
longer, two days or longer, one week or longer, two weeks or longer, one month
longer, six months or longer, including one year or longer. As the systems of the
invention are portable, the data may be detected and recorded continuously over
these periods of time, as desired.
[046] Depending on the particular application, the body-associated signal
receiver may be positioned in a variety of different configurations relative to the
organ of interest. For example, where a single body-associated signal receiver is
employed, the methods may include initially positioning or implanting the single
receiver at a location proximal to the organ of interest. Where the organ of
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xyphoi d region, as desired. Wth other systens that include two or nore
signal receivers, the receivers nmay be positioned at a variety of body

| ocat i onswORoro/ss&spl e, t he net hods may incl ude positi ORCHFIS2e09/06TS8410T €
distinct receivers at distinct abdom nal |ocations (for exanple to provide
for triangulate | ocation capability of an identifier unit as it passes

t hr ough the gastrointestinal tract), or positioning one receiver at a front

abdoni nal |ﬁfé@éétQ@tk@@o@aé@%é‘@m@%@céﬁér ﬁfay%eb&ﬁhloheé%f bRBpbddmirzl bat t er

configuration is representative i nstances where the receivers are placed
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organ. Meas [ S f
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i npedance wiapabtiiyref amlidemiifierguribeg iti mﬁ%tee thraugieaimugestaﬂntgamm it@ctpor I ity
can be rea duce 4 t

identifier déés%gﬁil %‘ﬁ%&ﬁ?g’g Z %erﬁg i ve Igéhﬁli@ﬁraéﬁréﬁ%éhﬁ% rjeé%% 'Jidl ve is
meant that bdok lockioni f Thes Iatmra:oniﬁngamwdlstreptmeatatlve'm errd;tamcea viHeee ithkent i fi er
conmes into contact wt condi tions t the identifier is

JeFRNSSHATe Pf\‘?a |Fe f a._t ? Lgh
desi gned t o °FBYPENEC B Fo?ﬂré’ﬁ?&? Pt oA FWIOER Pdnlq 1Y of

i nt erest rra.mdéaamfhr@;mfmt@gares madunurrg:ulmpé@ah@émﬁo@mm@ st@masrs thes pH,
anal yte presence, entl fiers ar ensitive,

o Wi oh T anieasat s GRInOERIOBALEY T4 SYATale oSER T i wris mak b Req

predet er m nefnmkhieANdith Iewwov@c@rb?@ma@ﬂ fheCin@éntidhka! indGoareiegil tHansoef. For
exanple, an_identifijer be con ured to respond (for exanple by

activation Bdc&aMBS; oﬁ*?eofneésgreenﬁpﬁ’eqmﬁ Wo%httﬁ%t%tomaﬁh dWWa\?hﬁ@Qean

acidic pH (gdpeRdf® Wmeﬁleﬁarthé %ﬁﬁnaoﬁulghu@%r RAh Y. orByl &ﬁﬁaatm@ MdéUanf@V' ng an
al kal i ne pH ﬁsuch as pH 7.5 or higher, such as pH or higher

envi r onnment ith ymseeﬁ@iowmefwemtalfq €3 dNegsere @é;ﬂﬂsmwawwyacqm eaeteading ned
condition 86 g@ QPf two or nore conditions to which they are exposed, they
are configured to ‘activate and enit a signal upon contact with the

pr edet er m ri@d47L dhdpmiednstancase theoideiiediunit itentifigoia ghviFomMmertalesarisitivee

denti {1 e i Qlnbhen] WAL MELASHS! 1 6hIBY DR RASI 56 69 the

mar kers usin nt appr 0aches
activated when the identifier comes into contact with one or more conditions to

which the identifier is designed to respond. Environmental conditions to which
identifiers of interest may be configured to respond include temperature,
pressure, pH, analyte presence, etc. In some instances, the identifiers are pH
sensitive, by which is meant that the identifiers are configured to respond to
predetermined pH conditions, such as acidic or alkaline conditions. For example,
an identifier may be configured to respond (for example by activation and
emission of a signal) when it contacts fluid having an acidic pH (such as pH 6.5
or less, such as pH 6 or less) or fluid having an alkaline pH (such as pH of 7.5 or
higher, such as pH of 8 or higher). As environmentally sensitive identifiers are
responsive to a predetermined condition or set of two or more conditions to which
they are exposed, they are configured to activate and emit a signal upon contact
with the predetermined condition or set of conditions.

[048] For pH sensitive identifier units of the invention, pH sensitivity may be
imparted to the markers using a number of different approaches. For example,
the markers may include a pH sensor element, which element is configured to
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the markers may include a pH sensor el enent, which elenent is configured
todetect the pH of a given environnent in which the marker nmay be pl aced
and acti wiDeotomsssidenti fier in response thereto. One ex&OPIUS2@P/061584
identifier having an integrated pH sensor is an identifier that includes an
integrated circuit and three disparate el ectrode elenments, two of which act
as part of the partial power source and part of the broadcast node while

the third igsefeigH 0Par vémen@krinitht iNGvIHEH et arkaiMAgy 6ePMYiEANASd of the
battery which i roduced upon contact of the identifier with a conductive

S

nmedi um and M‘@a&eﬁﬁem%ﬁifiwndﬁsr{@sg.tberewoﬂh@a@@mme ghapideniitierayinoher
sui tabl e Mahglidb oFPLetRer ASaf iRl ShalhetheOdR ihisbratar birdlt ddeeyhad tery
el ectrodes. .Tlge |ntpegrat ed circuit further i1ncl Udes & andgap reference.
Duri ng operdispasate alp@irpderrieneriat iwo efrwhieaei@asspalt eiine #ertg/ pemeusaurce
medi um suc t ' t Al rLatin
vol t age forgqcﬁéa'i%n({?ggér: EJ{%%%' g?l;”(ﬁglg m%c@égpﬁ%?{Hé&gﬁf)gé&%g%?f{gﬁ? t@% tge

i nt egr at ed @dtechion moddheomdemants pethedrattery whish ¢ghprlodoced ugpratentadmf éxent | ng
tenperature . - enc } it ectrode
vol Fages.  ArshiEr Wi BPAGRRS TR Eheite 1B 6 Lhithe3heBid i Yof <

provi di ng tplatinumh bagtheosuitdide meft@iatinsmeved axtiroodetewetdetrogs perctach @f dach

b I d le b . I d . f
el ectrode AICBREEE §Uet o BiRe ey Crbpt /e adudes adtoBs) P RREFE 1 hese

vol t ages arBurirg] apedtibe, pheofthe Ngestmer rconnett aaguitabrNpeidictive mddiese

signals may be transmtted a digital signal or a frequency or duty
cyole. W rswhca SRTiaaarLd. Be bR eRanadnt poutl et vaiagRars B e 1 hen
processed, ifte@rate®tirduipOd¥uamgOoBkeadieck EERBONEHT ML AhtedPat&X toirdni€ OTHROT eal
data processor, to covert the signals representing tenperature and

bat t er y/ r ef de@Hice eniisca SkNal PoISIARGISsIqPRRSNERS Jenpeiaturg fipm thg, bABJGRP | ook up

tables or apRpiEREd 84 thePbiltRft dndBatieNBlebREdAPRIRRE NAkh danSRKtBar@RpiLYed to
inmpart pH sensitivity to a given marker is to include a pH sensitive

coating covieentHigr & &isignal & SIsoPENIdNY Hgctpliage mur therrpfasererepleslyods t he
identifier,,, i i i v pese: t he
activat| on' “irescecel S REch Sl SRcfB3: (1P SR ately ERchucTibesh,
sensitive cetareness etectrpee @ndshatiany lelepyroded vaPd raterendeneleetode):; wherd ul ose

ot her pt hal TP S3IFURE Kinteh b SIS chy bRy b Tl Fhesd ™
_conf i gur at i ©gEals heaty kreatmrfmmimq)a@geihgita_bsigbala?rmeﬁdewemby pnaminl_t)ad:ycmwm ivity
ot s oukgh Aoy Tk P BB B AR el BB v, ¢ ne
di scl osur e leddywdesobiatesl reeeieemandicrogrp exted-edrpbyeal data processor, to covert the
signals representing temperature and battery/reference electrode voltages into
pH values, e.g., by using lookup tables or appropriate algorithms. Another
approach that may be employed to impart pH sensitivity to a given marker is to
include a pH sensitive coating covering activation components (such as battery
elements) of the identifier, where the pH sensitive coating only dissolves to
expose the activation components when the desired pH conditions are present.
pH sensitive coatings of interest include, but are not limited to: cellulose acetate
pthalate, EUDRAGIT L™, EUDRAGIT S™, EUDRAGIT FS™, and other pthalate
salts of cellulose derivatives. Additional marker configurations that can be
employed to obtained environmental sensitivity include, but are not limited to,
configurations described in PCT application serial no. PCT/US2007/082563
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reference. [049] In sone instances, pH sensitivity is provided by an
identifier unit that emts a different signal depending on the particul ar
pH of thewerwiwmssm®nt to which it is exposed. For exanplPeT/tsroooaersss fi er
may include three electrodes, one of which is coated with a pH sensitive
coating which only dissolves to expose the electrode at a certain pH In
this type of identifier, a first signal will be transmtted by the uncoated

el ectr Qdesdﬁmﬂsﬁecﬁ%w 2@09/@@b1 58, Shé QBeIoshabdaviiEw @ Rdi8infihésthordtdd bype
transnmitted by the el ectrodes when the coating on the coated el ectrode is

removed, e.'§feremse.di ssolution. In yet another exanple, the identifier may
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envi ronment gétrécﬁ ge?félr{ fﬁﬁr In, JFR égﬁé%‘meﬁ fléarnﬁ'flps?ggqgl \&I e:éqy%r{sgﬁ%osed to a

conductive TTACE o at di ssofves wh
certain pH. byfthe yidostedsii¢dtradey antl & $econelsggmahdistimguidieabie twmdbel filsy witat er i al

(for exanpl t he hat, di ss | ves i n aci |t|ons) of
Lo of sanii5e, niemtladty e BleclRARy whaf g 35 Bh e A RellA ' 27 ot
signal is emhidved, &y., thyadissbiunionf IIﬁryeaadothble@xatnh]@eeﬂheﬂ@éﬁtlflér ﬁ@glumﬂ@d@r i's

ot herw se conﬁrom' fed, alFsec ?rlg moﬁnal is emtted %i t he d ntifier

Al ternati vel §Neqica) aReftithatds W%’H@‘P&SH%@&PF igulgr Bele ewnpge that is
produced |rIchEJel wendddnt & al &mmsmdt 1sOs @kl 6@ Mt & dH"ser'r_éPtfveeéS@dm a
trace of Cu will convert to Cu nmetal upon exposure to acidic _con |t|ons

to product HP%F%]“[}B@ Q(ethél%ﬁré?ﬂs'“vﬂgc&aﬁngatth%aﬁﬁ’t“éﬁr%lﬁa??&k/a%mégkﬁ'@?é’%ﬁ by an

appr opri at egeRfic Bt Sghdinmparts pH sensitivity to the identifier. \Wen
t he conductive elenent iS not present, a first signal is emtted by the

identifier [B88] wWes@anpter é!\faé’nt@rﬂroi/'gew'baﬁ(tsétd"tyéo faceartifier ¢ pioxidemn t ed by
the identiflgheni Qadd a@‘thM‘\?\f‘renﬁlmé’éjcc‘S%OCh\ﬂg iY fodi &Bp%%@fntb% lﬂe?l—f‘gl e

identifier unit to a subject two or dentifier uni
first, secoefdthanenvesemenhiof dheidantifier. iFeraxafipde, amidentifigis maycinclude g ven

met hod may édﬁ%bb’tﬂﬁe 1?955' &i\ﬁiw ﬁ'Fa't ags&be?when the identifier is exposed to a certain

pH. The pH sensitivity of this element may be provided by material (for example,
Mg, Zn or other metal that dissolves in acidic conditions) of the element and/or a
suitable coating. When the element is present, a first signal is emitted by the
identifier and when the element dissolves or is otherwise compromised, a second
signal is emitted by the identifier. Alternatively, an identifier may include a
conductive trace or wire that is produced when the identifier is exposed to a
certain pH. For example, a trace of CuCl will convert to Cu metal upon exposure
to acidic conditions to product a conductive element. Again, the material may be
covered by an appropriate coating which imparts pH sensitivity to the identifier.
When the conductive element is not present, a first signal is emitted by the
identifier and when the element is produced, a second signal is emitted by the
identifier.

[051] A given method may include administering a single identifier unit to a
subject, or two or more identifier units, such as first, second and even third or
more identifier units. As such, a given method may include administration of a

single identifier unit. Alternatively, a given method may include administration of
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single identifier unit. Alternatively, a given nethod may include

adm nistration oftwo or nore, such as three or nore, four or nore, five or
nore, terworormmsesisfifteen or nore, twenty or nore, etcPCTiuseomwiobises units
to a subject. Wiere nultiple identifier units are enployed in a given

met hod, they nmay be admi nistered to a subject at the sane tinme or at
different tinmes. [052] As indicated above, identifier units enployed may be

envi ronment@ld ¥r &RASI duckeas tited VMBNbRS FANCASMBRE TRelHMOmBFe, 1B & more
environmental |y sensitive identifier units are enployed, the identifier

units may bféte\e@sqfdn@nevafvetruy ar rase.eale- pniifieruniistiala swentt ore mainkuch, a
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condi ti ons) ances e marke Endi Ve to A vari ety
of differensensilipes Ira)fsafm/nnsianmst athecarigiot bomsores @okirengtally 6663itive

Adm ni strat; oQr t i l'iquid
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| i quids or durj f t'n at different.tinmes of the da esired,
to ot ai n i HPPRE: Aoet ARG bR b a TR ey B ESensd 1 anfrs!

i nf or mat i onenvivgaimed®l C doadition i r(tsadma aki necigit deynditiehs) Ea654]a Fektovd ng

adm ni stration of the one or gﬁrtent ifier units to a

revi ened abRMEONERAESY Sﬁ"ﬂ?'@"%l I$ {"EBPISEN% ﬂé%ﬁ@gcﬁdvﬁﬁ?’@e'ﬂt&bntl fier

units are d&ir@ﬂioﬂdsb&h aswnaa:%ﬂ@mahgdm SGEH wRtarebs! ihe rﬁs{ﬁ@%ﬂna}'% current
detection is carried out through the skin and ot her bod ti ssues of the

subj ect. | nse\§ixe i 3vaneyof dtffﬁéer}t@W\Pélen\"éor@&ﬁﬁt@'gf@f‘@'ao’ﬂ% S§FA@E PRheousl y

detect nul tigBBE AHMiABateH bERbrerIRAY WeSof@Ritel VAR RIMiRZREGA ¥RlIdutent | Fier
unit, such as an ingestible event marker or an ionic em ssion nodule. The

nunber of cANY@rieads. A% eRrireduFPeAXaBpgnathieds Mayoke iNseustededngast thunber of
identifi i 2 t
laentifl eroﬁ%bfsf HRK 84 m%TudrﬂE %peé'_i‘nc,oﬁydé?o(g o%g_ s Yr r‘ﬁEélg w(}ﬂ lidiRs B

emtted fr ( erent |dent| IYer unit 0 provi atatot
extra-cor podtwlg fa@tm pi diffetanb times1oé tha dayalete. e@&adwwedmotbiemdowrmgmred to

retransm t p"r’eiof iy o‘fﬁéjr %h&%‘%} rélé’va‘n*?‘?nfbﬂﬁ&@no’%u@ﬁtagrdé?déuc |ﬂt%@' d

subj ect . erna 1ve recelver

i nt errogat etdne)pfaay em ernal | nterrogation device to provide data of a
recei ved [054] Following administration of the one or more identifier units to a subject, as
reviewed above, one or more signals emitted from the one or more identifier units
are detected by a body-associated receiver of the system. The current detection
is carried out through the skin and other body tissues of the subject. In some
instances, the receiver is configured to simultaneously detect multiple unique
current signatures each from a respective identifier unit, such as an ingestible
event marker or an ionic emission module. The number of different unique
current signatures from the respective number of identifier units may be 2 or
more, 5 or more, 10 or more that may be emitted from different identifier units.
[055] To provide data to the extra-corporeal data processor, the signal receiver
may be configured to retransmit data of a received signal to the location external
to said subject. Alternatively, the signal receiver may be configured to be
interrogated by an external interrogation device to provide data of a received
signal to an external location. The particular protocol employed in this evaluation

may vary depending on the particular function being determined. In some
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signal to an external |ocation. The particul ar protocol enployed in this
eval uation may vary dependi ng on the particular function being determ ned.

I n sonmei Nso2ndEs$s1Bhe eval uation protocol is one that i @Chaseaos’sdet ection
of a signal that is indicative of the identifier unit comng into a contact
with a predeterm ned environnental condition of interest. For exanple, an
eval uation protocol nmay be one that is based on detection of a particular

pH at a parjhbaHéey, tROXShIRLAEH BAtoddPGRbhEMnatSii Wasas o H&MetIA bha shpaft omach
or esophagus, Whi ch may be used in determning the presence of D (as

revi ewed i nthgtEapdigatystqfithe igangiig. unicarpiag dnteareentagt thhaa RERAaRITIRGSt ocol s,
a single i d@rﬂ)irbfwﬂn%hta'i’@?ﬁdlf%’ oPﬁrté??&' PMPQxarﬁ%lregHr:\ gb&bﬁ rrbttdcfo'l ty%lﬁ! ts may

be enpl oyed. For exa two or entl units that emt
di f f er ent | yorsothad I%ub@ﬁem §nn@%te¢i@neﬂfpacﬂﬁemw@m@lﬂ eatta\@attwulanrmhkelp@gmab

confi gured I ] [ ly,
each |dent|I#)?&<Iaﬂr%rﬁI Eu QQ% ‘é”aé:Hoﬂ*h gﬁsﬁt@@%&:tﬁ)%ﬁ%&éﬂ%@ss \%ﬁﬂélrﬁiﬁ 6§ 0 ge# r1:rent
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tobeactiv i ff t . .ol ogical. si

first i dent ?%Vﬁﬁia%ﬁéﬁﬁg&g tella%/g@%d&)‘li}ﬁﬁ% ﬁ%ﬁ%é?geserﬁﬁ om‘;?r ﬁ@ﬁ@l fi er
unit may bedamtflevamesi nary beearmommgim exantdm' ral seidefntwo‘ pemaraiidentitigr be
actlvatedlntn stine,and a rth i i fier may be
Sotivar e i yisHaaiRhameinR pps SBGR niak e b iR, wsth i hio Hatkefs

enpl oyed i nare@ cdhigues to ém&ﬁ[@ﬂa{gﬁétldﬁférgm loeitiengd ne function of the digesti vg
system suc t hrou t he ive fract astric enptyin an
The 1 1ke. - FpBE,Aspa el eatr gilatmnadn be dontigfeaito Bak s HEd 41 o
respective gifereat ph)ﬁsld?b@éaIQErg%t gifétl e.§ S whietdTBadrRidcRfficd em@rigiceffidurédmaorhi ch

i nformation regarding g#estl ve tract functioning may be obtained, [057]

| nst ead of Q%ﬁﬁ@’aé?dsﬁtgﬁéﬂ fererditeget PRySitlogienltiet Fat e’ﬁ{@mﬁdérﬁ*ﬁtf'?%ﬁ'f'ah t with

a predet er mpeshag e 4ANERALAIINE PRItk | £8edstiéCiBeRfic? R YR B8 actit41&d in
eval uation protocol that is enployed may nonitor detected si %nal relative
§

to time andhp&saphagyst althieshidaglified snitimay ke adivateduahine amall iniestiva angya be
enpl oyed t odaf RIdHiRS Wh&&'%e%%f?\%éc?lr%eg%% |ﬁ’tle$'ﬁr‘r°e“s'ueﬁ|an |&€}ﬁ?|bfﬂmeit such as

total @ transit tinme or transit tinmes speci portions o
gast r oi nt estdtrmagy teaemployed i @sdiggsesticcagmipaiamip deteeninesivacliorbohiie t r ansi t

br ot ocol - e Ba G e o BRI o b, ek oot AERAE ' O ¢

22, or nmay &w ihedike har @qapimsoydmtlagMemea@h icﬂermhrer dmhelmfts s respective
signal, a plot of signal vs. time may be generated from which information
regarding digestive tract functioning may be obtained.
[057] Instead of using a signal indicative of contact of the identifier unit with a
predetermined environmental condition (such as a pH value), the evaluation
protocol that is employed may monitor detected signal relative to time and
location following administration. Such information may be employed to
determine various aspects of gastrointestinal function, such as total Gl transit
time or transit times specific for portions of the gastrointestinal tract, such as
gastric emptying times, small bowel transit time, total colonic transit time, and the
like.
[058] A given evaluation protocol may be one that employs data obtained solely
from identifier unit 22, or may be one that employs data obtained from identifier
units and one or more other types of data, such as physiologic data (including but
not limited to electrogastrogram, temperature, heart rate, blood pressure, etc.),
non-physiologic patient specific data (including, but not limited to gender, age,
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units and one or nore other types of data, such as physiol ogic data
(including but not limted to el ectrogastrogram tenperature, heart rate,

bl ood preseurmw/068%18. ), non- physi ol ogi ¢ patient specifi cpPdats2quoneisadi ng,

but not limted to gender, age, height, weight, nedication history, feeding
hi story, exercise history, etc.), environmental data (including but not
limted air tenperature, pressure, etc.), and the signals obtained fromthe
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instances, §dig regsamMocaIHPWRE ddla ahal %%lmhhﬁﬂmﬁé@cme Adliomy ifidrey uni t
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from adni ni ReYidinoadhe ARve'EaR Witamomeful igolsHacdiagnesiias ﬁ@ﬁ@@c's'@ﬁm
frequency ofiyei Sﬂ&%coﬁma%r%&é’ustef@ HMdnEbﬁtloH@@OHWS bg dlegbgned to

reinforce or cancel out an organ of interest's myoel ectric signals, such as
st omach wavi@89] Myperexidaplifier wisi @rén@mf)ioéed,uﬁlQ'VQPaWQi@C%dﬁW Ginriey the emi t

i gnal st haig¥acy e igBhtiedlnt f) 4 ANbERGUBRSYnBiald ab HBYRIP $8r lmole

gastr0|ntest tract . al ned Ody assocl ate recei ver my
t hen be useitietsignpramitee ky wepidentifiestunithingl Reh@mpbayetlr agy@oniogepgngieat s The

dent ijh‘fﬁ :?'bdﬂt”‘ﬂ' ?s%ﬁ?t%f%ﬁﬂ?ﬁg?@st'Fﬁsjg%ittb%%xf 2 nﬁl
tract, I lemploged owafgiezu ugpsa b |I ifireuritrpbioigeded to geriiea stgnay t he
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nyoel ectric
these embodiments, changes in frequency of signal emitted by the identifier unit

may be designed to reinforce or cancel out an organ of interest's myoelectric
signals, such as stomach waves. For example, an identifier unit may be
configured to emit signals that vary from high to low frequency as it traverses the
gastrointestinal tract. Data obtained from the body-associated receiver may then
be used to generate a map of both high and low frequency signals. The high
frequency signals may be employed as a map of the location of the identifier unit
with respect to time as it transits the gastrointestinal tract, while the low frequency
signals can be employed in generating the electrogastrogram, with only those
signals that resonate with the organ's myoelectric waves being employed so as to
enhance the signal to noise ratio.

[060] As discussed above with respect to Fig. 3, in yet other systems according
to another aspect of the present invention, the identifier unit may itself record
myoelectric signals of interest, and transmit data that includes information about
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enhance the signal to noise ratio. [060] As discussed above with respect to
Fig. 3, in yet other systens according to another aspect of the present

i nventi onwotzhw/dessamat i fier unit nmay itself record nyoel eeCrius2en0gomBs of
interest, and transmt data that includes information aboutthese

nyoel ectric signals to the body-associated receiver or receivers of the
system For exanple, the identifier unit can be configured to include a

functi onal thb@&KnWé‘léHﬂlcdgfgﬁﬁfsstot hﬁe Bu&ﬁh%crdtéd $éc£§'\?8rsor0ifecb%%r g6theand then
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score is pr formof a report card). Using appropriate
al gorit hrrs,&wﬁgﬁg?ée% trt%ﬁl scerograns of the invention nmay be conmbined with
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is enpl oyed\/vrttmreﬂ;eeartmvamegasrtmrm ort rastel pearbmetens of 'nnte:rést&farrexamptﬁ; whete or
subject is t%hovm The pati enth nﬁ (f)V| ded thdgetéd' fferent. e1nt| EI er unit
capsul es 92N€558& 5 avided. &, t?r{o'i & AdPRYH G S'F%aBBrOPQE QIS
af ternoon atnd slagtrdviscerdraiie nofi the tiheergivanag .beEashbinag switre oaa dornebtgles a
set of nultlcfolqe di st nct identifier units that are CQInflﬂ}g{ted to emt a

st

si gnal wher? E"h SIeRMEs By BIEr I8y Po¥ide oIS 3607§a hads; RGNS 1 act
94, such as|nt/é}ﬂ|oﬁeﬁa>oa‘>e TRloge vieserdreegoriimerent §bd eviungbotsii ni st rat i on,

each capsul e 92 dissolves in _the stonmach of thgt%astrm ntestinal tract 94

and beconesl082l iR{eEAg Ve Fige e ApstNeaalisLf & mathet WRIGNCE YPRIBREY a

uni que cur rd’éiérn%ih@?ﬁs%%{esmﬁl trgﬁsﬂi kifde€in ‘énbétlc—ﬁﬁ‘ drssu'r’o Gl "s%ﬁov@d ofg ure as
it reaches its F termned | ocation. The I nformati on encoded in the
$

current si geallent & previgeddrepydiiereaisievidfier witicapsules 12, e dp \agrtakid 1 96 t hen
w relessly tiu@rrﬂ@réﬁg b1 kbR | rﬁme%ferrﬁé‘&r ey §r?ép dc?% BkEh ﬂFt‘Fl%sé%nﬁg such

as a PDA or ala p conputer. € processor rms an eval uati on
pr ot ocol onEadhe cepeidé R inthydest 8 erlt pumultipieglistinet neenti§ei lungs (tbaﬁcrareas t ot al

Loty b SRS, SRS Bl S e S Shnea SIS B

user via thgasRDhtestinbbpaciP4c soputerthe setof markers described above FoIIowmg
administration, each capsule 92 dissolves in the stomach of the gastrointestinal
tract 94 and becomes activated as active capsule 92a, each of which produces a
unique current signature. The identifier unit emits a current signature as it
reaches its predetermined location. The information encoded in the current
signal is recorded by a receiver unit 96. The receiver unit 96 then wirelessly
forwards the data to an extracorporeal data processor 98, such as a PDA or a
laptop computer. The processor 98 performs an evaluation protocol on the
received data to output transit time results (such as total transit time, colonic
transit time, etc.) to a user (for example by displaying a graphical user interface
on a monitor). The graph shown to the user via the PDA or laptop computer is a
graph showing the percent emptying of the stomach as a function of time.
[063] The methods of the invention may be employed with a variety of different
types of subjects, including "mammals,” carnivores (such as dogs and cats),
rodentia (such as mice, guinea pigs and rats), and primates (such as humans,
chimpanzees and monkeys).
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graph showi ng the percent enptying of the stomach as a function of tine.

[ 063] The nethods of the invention may be enployed with a variety of

di f f er entwOyepegessissubj ects, includi ng "nmammal s, " carni POTAS2§09061588s dogs
and cats), rodentia (such as mce, guinea pigs and rats), and prinates
(such as humans, chi npanzees and nonkeys).[064] The nethods and systens of
the invention find use in a variety of different applications in which
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met hods of the invention is gastroparesis. Gastroparesis, also known as

del ayed gastURIRCL.aNPRIPiaRgessBeny '%W%‘I’Oteﬁ%ﬂﬁqs@ndctﬁﬂﬁ%ﬁqnﬁ@ Qhfa @asyiG ti al
par al ysi s ghollipoSiaBieta a5l iasndbll & HARIBIE BraFebdof ibusbargch for a

| onger period of tine than normal. Gastroparesis may occur when the vagus
nerve |s d a¥riiRsd fofraioasieac mediflyeaongitiop Kior examalentotrIeTHIR YhEHSs ad@vetbt wor k

normal ly. Rpodmbhf rdi‘@éb‘??s ﬁh\%’hy A BbsifdcORr 'n@%ffb@t’ M e bﬁ@tn@'rﬁgﬂty ve

tract. Synptonms as oci at ed gastroparesi s include vomting, oat i ng,
abdoni nal pedndition afinteresf)ort and early satiety. [066] Subjects of interest

b §hORASEI Rk IRARGL Sy AR Rl R AR LR
methods of the invention is gastroparesis. Gastroparesis, also known as delayed
gastric emptying, is a medical condition consisting of a partial paralysis of the
stomach, resulting in food remaining in the stomach for a longer period of time
than normal. Gastroparesis may occur when the vagus nerve is damaged and the
muscles of the stomach and intestines do not work normally. Food then moves
slowly or stops moving through the digestive tract. Symptoms associated with
gastroparesis include vomiting, bloating, abdominal pain or discomfort and early
satiety.

[066] Subjects of interest include those at least suspected of suffering from
gastroparesis, such as through the use of one or more symptoms of
gastroparesis. In assessing gastroparesis in an individual, an identifier unit emits
a controlled current signature as it is activated. As the identifier unit enters the
gastrointestinal tract, a receiver unit's movement and position may be monitored
as a function of time. For example, by plotting location as a function of time, one
can readily determine when the identifier unit passes from the stomach into the
small intestine after ingestion of the identifier unit, and thereby make a
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gastroparesis. In assessing gastroparesis in an individual, an identifier
unit emts a controlled current signature as it is activated. As the

i denti fi ewOouniocgsiBers the gastrointestinal tract, a re®erusz00061586
novenent and position nay be nonitored as a function of tinme. For exanple,
by plotting location as a function of tine, one can readily determ ne when
the identifier unit passes fromthe stomach into the small intestine after

i ngesti on OfetbMAnafbRNof ﬂa@,frlcuehfptylﬁé‘q”ﬁé‘e)&ﬁ&ﬁaf@ﬁﬁ A0%: e tdr O o

gastric enptying tine. ternatively, a set of two or nore identifier units
may be errpl'69@&'ervuﬂ't§hmﬁﬁrb@re§1%ﬂ/@dr edldhanaskersoargi fasppesive davilifeieptnt al

condi ti 0nS. orifbn AP LRSI, BY oRADIY Bheimdy Airhiotbde Rl fderfigniic that i's

responsive to acidic con di't1ons and & secona s dentitier unit
responsi ve that & kaspansiveoidiacidihmongditiophead aapkeans igeatiteminit sthak é&l at t he

same time %%%(%&% fohﬁkéfn%rt%'nd%hsecl ‘nt%’%etdm%%er%fargaa%%uhuéter&i: { fi8%anf MeASUr e

of gastric € I ne can en the signals
fromthe aclirdé anpﬁhanﬂjmeeﬂlg«wl datectidh tlmspzm@clv@ mokz@dsaann@som ai gasdric For

cer dr e pH rSuplE: YR8 R BB rerlaBR by s bETid Shefind okl d iy e e
adm ni st r at acidic tpd1 ded editdlioa pit res*rmnswgnaarkérsoanet blaamlekiaFonexarhlplreeﬁm)nm ve
mar ker in order to sur strl

Gost red. ol BNS g a0B oA Bars AREEFor b 8 St sBHY InG Ak TE s tO R e o)
as a functimarkef nidynse @&Mrétﬁemrremam@durﬁ@&oﬁoamreramnao@retetoabth of gant r ol
plot (in other rds rekél;encgl to obtain the deélred measur e of %g tric

enptying. [Y&¥H @R HR8GINLPE] FIPPMRY QAR S PR rALP's O PRIRIMAMIASUFR B | y

nodi fied t oy @nprgegtinié. ewneré taesimed, dpiees iobed givien LP@raﬁ’fe@@re(Hucﬁpéﬁ ication
include, but are not limted to t hose described in United States Published

Appl i cat i onlOSRION. pUORESBYE38IC: ?@cﬁs@mcwnl@fdﬁne PRy RGOE2RY A And CoOWARd 62501 ;
as well as §Lﬁﬁb@é’6rﬁfr%l blat fr‘tﬁ‘th}J%vosz %f@r@né’éao ¥Behir the desked Indbisutdre

di scl osures of which |1 cations are herein incorporated by reference.
[068] Wher eOf(ﬂé’§IrtCeQﬂnptWﬁghods of invention may be enpl oyed in conjunction

t h t F
with one " 089 3 Oﬁ@dé 'o?”@x)ald&hgoﬁ'%setﬁbfg nﬁ i | Ry 055 rbamR! fddfied R

exarrpl e, . I nvention 1 rst termnation or
screen of vereplhgidentifieraunits @Ldgseﬂwecwfth@rpsesrenbam@@smmmwe; lsut are nphe

oSt s IS 1! ol LAR P SSULL VBB agRCBR N onel

gast ropar esZ@S@Q&@ﬁﬁsQDﬁSQ&‘dtﬁéB 20080064938 and 20040162501; as well as United
States Patent Nos. 7,160,258 and 7,141,016; the disclosures of which
applications are herein incorporated by reference.
[068] Where desired, methods of invention may be employed in conjunction with
one or more additional methods of diagnosing gastroparesis. For example,
methods of invention may be employed as a first determination or screen of
whether or not a subject suffers from gastroparesis. If the results of this first
determination are positive, one or more additional tests may be performed to
confirm the presence of gastroparesis. Additional gastroparesis diagnostic tests
with which the present methods may be used in conjunction include, but are not
limited to: diagnostic tests based on symptoms and physical examination;
diagnostic tests in which isotopic marker compositions are ingested and
monitored, upper gastrointestinal endoscopy tests; antro-duodenal motility tests
which measure the pressure that is generated by the contractions of the stomach
and intestinal muscles; electrogastrograms (EGG) which record the electrical
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wi th which the present nmethods may be used in conjunction include, but are
not limted to: diagnostic tests based on synptons and physi cal

exani nat iw0;200/@®g818sti c tests in which isotopic nmarker ®ORAS3000I06TI84 ar e

i ngested and noni tored, upper gastrointestinal endoscopy tests;
antro-duodenal notility tests which neasure the pressure that is generated
by the contractions of the stomach and intestinal nuscles;

el ectr ogastgigediampal Fe@ WbGeh rtﬁéoétémtabﬁ ﬁﬁ'u@&éé'érﬁi %bﬁﬁ'a' thd Miscldsavel
t hrough the Stomach nuscles and control the nuscles' contractions; etc.

[ 069] Wher eCUESLHANS; €iget hods of the invention nmay further include treating
a subj ect f@%gﬁ%ﬁé@p@ésﬁ’r%ljsnﬁ’@mst bewrizeihbeston' ﬁll%.gtfhiftb(el’t M@Iuaﬁq}e‘é%

suffering f astroparesi s i nterest are nedi cations that tr
gastropar es$L§§>J€!§>}' f@tgmpml’eﬁ@ whes e dneibeds isleoibittheisubjaeiras stbtenag |frpm

Speci 110 Meglablans. ol jrBleef S8 bR ol Grhobates bPluhdating

nmet ocl opra one, yt hronyci n,
surgery naythbest@nmmy:edontwtm(ms nemalér ﬁpteblac nogdicetions af irdepst inojueri ng

bet th t t j.ntestj i d i i th
p?o\é\ggg of e%Lﬁ gﬁﬁ% I{‘?‘rnhfe(l"ds{{5 égﬁélgwjgﬁ]ﬁfeﬁOdﬂdﬁp%r@gﬁ%,ngmﬁrgwgﬁﬁé8{:@@(}5@% nte er est
i ncl ude, bmtcaV\ﬂwermUemred tseicgdry nidyobe edasayadhaedch mas Wnirdgery tShtadreatePubl | shed

| No 2006 9614: 20050 5: 20 1 061 67: 20050 554:
D 30526512, 0B98 PABHKY ther ONRER ABA A s TN Ngs T 18, ORI PR TALS

[ Rcor poL ag etﬂe]lcqaroclﬁ]@fsemfemﬁ@tymbqgi@]st@a@t_/ngtdnlaf:trg@ﬁndm tpyotdcas)rodafterelsﬂ whi ch
t he met hods._ of t i nventi on use in ut are

gastric dysPRY 'fi?rm%%{% arg 9 'é{gteé{]é‘afgaﬁ rqc j?ﬁﬁj {hdEss F"’}teols I{M I@trl c
outl et obstApsich®sh N&. vz@oddoegemiyabwmtsug% obost 0616PNtoopadIors4; and G
conditions that are manifestations of diabetes and/or autonom c neuropat hy.

Ct her types?WB0LaPRHI4 i ¥t PROHIASASRI dber SHREiasvRsr affs WHICh hare nheiiN on fi nd

use in the psspeen@Nby fiskRed. i nclude, but are not limted to: other
intestinal disorders,” bl adder disorders, Children with Angel man Syndrone,

as wel | as IORBbIRNET RSGC MRHYIGsaTTeiRan W inehmeInggs 106 g2 K BENaENcT t he
t f {
5. 704, 365 and B 3ag DBaL ORI QR ORNEYIRE AL YRR B on

No. 200502 1taglygasiriat Fencdigesiriosoutist effstiwhiiarh pelwichieasi dysfwmwpoucatm by

et orence. AeilBaRil bt OmaNGIRY IR BO%, BlicbBRohd A" EBRCR EngBP! oYl

to assess condi t1on urt inc e confrrmng
di agnoses wiutbnamie reurematiey. Other types of condltlons in which electrogastrograms of

the invention find use in the assessment thereof include, but are not limited to:
other intestinal disorders, bladder disorders, Children with Angelman Syndrome,
as well as endometriosis. Applications in which electrogastrograms of the
invention find use are further reviewed in United States Patent Nos. 5,704,368
and 6,351,665; as well as United States Published Application No. 20050215917;
the disclosures of which are herein incorporated by reference. As described
above, when methods of the invention are employed to assess such conditions,
the methods may further include confirming diagnoses with one or more
additional tests and/or treating the subject for the diagnosed condition with one or
more treatment protocols.

[071] In addition, electroviscerograms of the invention may find use in assessing
physiological responses to various stimuli. In some instances, electrogastrograms
of the invention may be employed to evaluate an individual's response to different
types of foods. For example, observed electrogastrograms vary between high
caloric content foods and low caloric content foods. Various in observed
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additional tests and/or treating the subject for the diagnosed condition
with one or nore treatnent protocols. [071] In addition,

el ectroviwoerwgresss of the invention may find use in as®PETAISAYI/ 067584
physi ol ogi cal responses to various stinuli. In sone instances,

el ectrogastrograns of the invention nay be enployed to evaluate an

i ndividual's response to different types of foods. For exanple, observed

el ect rogaStéIQ&tF@é%trM@*a}hsbﬁ ‘gﬁﬁ@relfﬂrgkbé?%&! k& aGO8Yseah iddAdigarandlet, @uy.cal ori c
content foods rious in observedgl gctrogastrograns nay theref ore be used
to assess a‘f%h*fr‘rﬁdln@l%ﬁ%s 9 rapritor aé“éﬁ“%\ﬁ@ﬂ@“%ﬁé Wilhshdistarpreghnetor a

subj ect's C@I?Qj | Ay 5&@#@@&% ?9 n&fo {N%%Jhlé}‘ﬂﬁ{eg §ibjdof ReetRbds

gastroi ntesti nal cond I on e su ect met |nd use I's GERD,
as wel | as fingl useis G&MA, tasows|| aguelat%cmmmns@ﬁaq:h ag Jpegiional dspepsiet s of

t t f
[t erest | S dRSESUIRBIN 3l B0se ABUIRASRasnbenal \FRERIEALY
may be admi sfietisg d&dm GERDs tof essesswient ef GRED, doator hiase idemtifier wnite mpdy
e . £ . ) ) . .
byt ol oo 0 28N iRy B Sid Filkls Rebeer LifTa e Rehdfi thd gyt o' ve"
Si ?Pal S, a;‘cmﬁigerseslrmremlm y@ﬂ@rdmyvhhm tbeipaii atedgivérophyesiadogitd siteineay @ pat i ent
suffering fr

m S on a. t nent pr ot oco th s of
et oo | ASBTRED UarbrhcRinRol Tt $00 orstel Sh ettt T RETR o,
plr ?t oc?! t hl@éf o?ﬁﬂne{d@tﬁof@ah@ld e/mnvarp_mtuefrﬂwsmerrmgukdm @ERDEISL?FJQ diver ustify
a eratli on o e rea r C sone nner atl ve
Cent 11 or ERAGEL REaeT dRe rE RIS aventEn Ay BF eR iR idsninG R Sasdis i geal
pH nay be dgt eespiteetatrhienteiibioeyafat HE toatisMas rédeiemy i TR0k Mdyyoe

responsive identifier unit, |low pH detected in the | ower esophagus may be
enpl oyed asUS&ddPal@ﬁt%ﬁlt%raH%ﬁ F?faiheotfea@ﬁfﬂ PIOEPES| INRREPR MPEEET- dierigiiveltet hods

of inventiogy RIS IRGANEGebNo GREViIdE & thigHal WohPwWRIBR 1O B ophaget  tironal
GERD di agnostic rlret hods. (§ 5 ocIE)(Pn(;stl cld?rr& hodswolf [ nteer es?t% i ncl uldde but

are not | NMeYBeidstemuRedARs halaranpyeck Ay seoph £GUNTHRHFHEIESPONIVE hour
hageal t hod
esophageal gbhfRPILAY | Qﬂpﬁ t%ﬁ@@%@%%%@@ﬁﬁﬂéf@ﬁ?%&%&%ﬁs 0ds

of invention may furt inc e treating an ual ol I owi ng
assessnent @ag@mrrwkemfm%%f the invention. Pharnacol ogi c treatnent

D e LRGeS 00kl A 8 iR Bl

r abepr azol eyith gaet or cmleIBe rasididional GEB)Iakduaganmcmmh;odsarﬁiERﬂl réggnostic
methods of interest include, but are not limited to: barium swallow X-rays,
esophageal manometry, 24-hour esophageal pH monitoring and
Esophagogastroduodenoscopy (EGD). The methods of invention may further
include treating an individual for GERD following assessment of GERD by
methods of the invention. Pharmacologic treatment protocols of interest include,
but are not limited to: proton pump inhibitors (such as omeprazole, pantoprazole,
lansoprazole, and rabeprazole); gastric H2 receptor blockers (such as ranitidine,
famotidine and cimetidine); antacids; alginic acid; prokinetics (such as cisapride;
sucralfate; 5-HT4 receptor agonists, such as mosapride citrate; etc.
[074] It is to be understood that this invention is not limited to particular
embodiments described, as such may vary. It is also to be understood that the
terminology used herein is for the purpose of describing particular embodiments
only, and is not intended to be limiting, since the scope of the present invention
will be limited only by the appended claims.
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fanmoti dine and cinetidine); antacids; alginic acid; prokinetics (such as

ci sapride; sucralfate; 5-HT4 receptor agonists, such as nosapride citrate;
etc. [074VOI2010/88818 be understood that this invention i #Cmats2000061584 t 0
particul ar enbodi nents descri bed, as such nmay vary. It is also to be
understood that the term nol ogy used herein is for the purpose of

descri bing particular enbodi nents only, and is not intended to be limting,

since the spgBp Wﬁer%@ra%@%@@&lueé‘}ée&b{n@@dm islun@grdiddd ﬂw@ﬂez%ﬂ intePerfikte
appended clains.[075] Whére a ran val ues is BFOVI ded, it is understood

that each iYRl& Jemaipninpiise ung Qoo {awrar A uniess (oot bRerly GRAES | m 1
unl ess the GaBlgad tfé't\ﬁé’éd WeliddeR 2R IGWESIM B thab fAreeand By Hﬂ@?‘staﬂ{gt | ower

limt of that rande and any other stated or Intervening value in
stated rang®, Integvmwplaesedhw staled rangei isveneompassechithispe iaventiodwer

imts of UHRSeRER I8 dRPIRTTEY hAdeRRANENTaadeniaCldsthddhy s ST ! er

ranges and are enconpasse rnvention to’ an
speci fi cal Ilyclededi Udthﬂe $inaflar nange?nen@taae e&ormt@mpaﬁhed wlmlmthetlat/@’dlonange

i ncl udes on

those inclu eﬁéﬁt Sgteé'ﬂg?lglo ceﬁjd@ﬂ'gﬁﬂfeﬁ%a g]‘ven Eron. ee[r%%ﬁ Q%h%hess
defined ot hengemluc@lsloﬂeemrkbutlear tmnldmss;lrmgesfémludmgmthesed bbthr &fi thodeave t he
same neanin unde st of ordinary skill in the art to
whi ch this ﬂﬁ'\yaﬁ‘f%ﬁoﬁ@yﬂﬁ%@c “Rle Hn\éﬁ{ﬁ'oﬂet hods and materials simlar or
equi val en]E [ngs} Mrﬁ@ssdeéfﬂ‘redbeldehﬁsel all mn@bsen@ecleﬂmb tgrmishesear B.érteinée orOI
testing of t resent invention, representative illustrative methods an
mmteri ol s didenin ABECTEREA0 FEPRMANY paBtsels pohee Shardak skl T’ dted | n
this specifa€ad Warkhahr iReSrRioR bél@rfgspwnﬁb@gh By riRftidRNER ARitdrialseaifMar

i ndi vi dual publication or patent were specifically and individually

i ndi cat ed t@ WRIVARDIQECES Q&S%PeFjéTeé?'@ﬁé@ aedPeareed IRdlRe pRcHER AN 18RI n by

reference tg ghSshoss |ﬁ0édnt%‘?|5Qébr@@eﬁt&@e‘*ﬁﬂh@l@&lﬁ/e%@{k%s L Mafdriald Bre
connection with which the publications are cited. The citation of any

publ i cati oanth%ﬁ“bpﬂs di sclosure prior to the filing date and shoul d not
be constru a e v led to
S’[@h'ﬁ‘g lfgll I@gﬁé&h%yaﬁa Fatrehf‘s RiBSEH thRY &pktifBai| r'bﬁé RBfeirt

antedate s virtue of prror invention. the dates
of publ i catlnmrpplrabe/d dwd refakenise s fif eaaght indivisinal haibéicatieal opulﬂterdawemw dat es

hi e ey need P IRNBNIET RO P ROLEk by bR dRbothd R 23

used here|
mcorporated hereln by reference to dlsclose and descrlbe the methods and/or

materials in connection with which the publications are cited. The citation of any
publication is for its disclosure prior to the filing date and should not be construed
as an admission that the present invention is not entitled to antedate such
publication by virtue of prior invention. Further, the dates of publication provided
may be different from the actual publication dates which may need to be
independently confirmed.

[078] It is noted that, as used herein and in the appended claims, the singular
forms “@”, “an”, and “the” include plural referents unless the context clearly
dictates otherwise. It is further noted that the claims may be drafted to exclude
any optional element. As such, this statement is intended to serve as antecedent
basis for use of such exclusive terminology as “solely,” “only” and the like in
connection with the recitation of claim elements, or use of a “negative” limitation.
[079] Certain ranges have been presented herein with numerical values being
preceded by the term “about.” The term “about” is used herein to provide literal
support for the exact number that it precedes, as well as a number that is near to
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forms "a", "an", and "the" include plural referents unless the context
clearly dictates otherwse. It is further noted that the clains nay be
drafted twoexolusssasany optional el enment. As such, this SCatGSAENM067584
intended to serve as antecedent basis for use of such exclusive term nol ogy
as "solely,"” "only" and the like in connection with the recitation of claim
el ements, or use of a "negative" limtation. [079] Certain ranges have been
present ed h@r@dﬂ?o%ﬁﬁa&blﬂﬁ@%hﬁ%r Widh YRS 1R Br@c@dﬂ&CQﬁ'%t&bhlﬁl wrRiier "@about . "
The term "about” is used herein to provide |iteral support Tor the exact
nunber thatNYrabgsriscePES0 QAsarmepximately anspaséicalinsgcited muapert g near or

appr oxi mat el réﬂﬁqanh@nﬁfec&whumﬁr f8Y Bely ﬁ@%ﬁ@r&f’hukﬁ AehetshBiad wihgt her a

nunber is r to or approxi mate specl recite e near
or appr oxi niiatl$ rpgesﬂmlt%hu mr@wdﬁ@rtbérsubawnb@l aquwmb@tr othha:ﬁpemﬂpeﬂIMere@ktﬂct ext in
which it is,presented, provides the substantial equivalent of the
speC|f|caIIy recited nunber [0B0] As will be apparent to those of skill in
the art upol08OEaAt wit] ehdpadérs dd dmseayf skdd thef art lupon neldinglingd discbsuenrent s

may be r eadty SAlEMPUEY BERL RS o haReR e TR el SHHET (e
ot her severca:lmmmzoth amzhteatunmhmm rdaypbe readily fsepanatdrefrenapeooiredi with  of t he

present invention. yre ed, net hod b e order of
vente ool TBdeSiasrSar) GihE Pl sarétaf BRnoTo s i ffepalinbifor® M 61 |

Al t hough t hﬁ:ob@ﬂﬁ@@lrlmgf thevmegemnn\rmme@my @defed rzgitbd carsbereadiebaiut iy way
of illustration,and exanpl e forﬂfuéf %es of chc%ity of understanding, it is
readi |y appafQFierb eveys Ledicd & it Ay gthekprider yh! ogically Hoﬁ'@ﬂt of the

t eachi ngs qbsﬂpmathbugﬁmme %regb.a? iB@dritiah hashpeere Sesdtbednidi ddntadetinsoyray be
made thereto w thout departin romthe spirit or scope of the apFended

cl ai ms. WHATWRS OtLUMSWEE?’] @ndlexam@%@reﬁwp@ﬁe%@tf ity 1P sindgibRNding

activity, thadfysimasRhdse df%rdlﬁatry%ckﬁﬁ iMQhe YRk Ilﬁlﬂﬂﬁ%@te%hlﬂ@& BFtrig
vol t age potentlal changes, wherein t receiver unit conprises a

t ransni ssi ORVeRS@NI tBaf @ertau@maﬁ@e%ﬁe@mmqaﬂ@mmayobe tm_ﬁd@ theraie avitheuhit i on
and at | eas RO o tion froma proxinal
envi ronmanté| F% an I %eegéﬁﬁ esglggeehpﬁhg%?@médg@%l cation with the
receiver unit, mhereln the identifier conprises: a housing including a
first electrode and a second el ectrode secured t her et o;
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a control unit electrically coupled to the first and second el ectrodes,
wherein the control unit changes the conductance between the first and
second elwotnomdesgisand a detection unit electrically corpras$2409/061584fir st
and second el ectrodes, wherein the detection unit reads a surroundi ng
environment to collect information, wherein electrochem cal reactions
between the first el ectrode and the surroundi ng environnent and the second
el ectrode and t he surroundi ng environnment respectively produce a voltage
potential that powers the ingestible identifier such that the control unit
swi t ches t hWWHARSCHAIMEDAS: denti fi er between broadcast node and detection
node. 2. The systemof claim1l, wherein the information encoded in the

uni que current signature produced by the ingestible identifier is

i denti fi cati o iAsystemtforgreteaiionedimyqetechistactivityl, dre eyfstarneompyeisgi bl e

identifier tot cel T clal gml}grse'

i nformation encg’l eeg&?%' q’ﬁ@%@é’&@?@%ﬂ‘@%ﬁ eléa(ﬁé@aﬂjﬁpq b‘lgﬁ?rtee%hsei gnat ure
represents the datm@cgsehariecbniuisead trarsmistietmodnlesoagpnding entiodedy st em of
claiml1, wherein t, i Ve I : | Ses ensor

el ectrode positi on@g)r@%gﬁ Y%é&%ét%éécﬁ'gﬁgégt%?o é{ érgen%egnrs%g@gg??%ede_ 5. The
system of cl ai m 4, gatherisformatien frewe prexinfalebviemnoamparidses a det ecti on

nodul e capabl e of .detecti. l.ow. frequency. current signals.produced by a
Vol t agepot ent | altdRe RIS RIGY in i OEr R T PiedBoarey PR Begnal s
produced by the i nigesiifilpcembessy:i fier. 6. The systemof claim1, wherein
the ingestible identifier further conprises a tenperature sensing unit
responsive to and caﬁmﬁ‘é'ngfncﬁléﬁ%g aﬁ'%e!%gog%tapgﬁrﬁ?icﬂ@#?@ﬁggﬁj%ture. 7. The
system of claim 1, whergcirddhperctgesti bl e identifier includes a sensor
capabl e of nmeasuring the surrounding tenperature, 8 The systemof claim]1,
wherei n the ingesti bREONHRINTYIRGINGaNY CarIEd 40 Kieridhandea8ne eoCadeis ur i ng
the surrounding pH | ev&ynerin & ot LRMCRANGEsAh&tdndutid iR behREd ingl N9 a

second ingestible identifier wherein the second ingestible identifier
communi cates with the iffigj@hdiserend gepredeseanduch t hat when the second

i ngestible identifiep degodiBn RhRBACERLIJEADIed {38 he first and second

electrodes, wherein the detection unit reads a surrounding

environment to collect information,
wherein electrochemical reactions between the first electrode and the
surrounding environment and the second electrode and the
surrounding environment respectively produce a voltage potential that
powers the ingestible identifier such that the control unit switches the
ingestible identifier between broadcast mode and detection mode.
2. The system of claim 1, wherein the information encoded in the unique
current signature produced by the ingestible identifier is identification information
to indicate activation of the ingestible identifier to the receiver.
3. The system of claim 1, wherein the information encoded in the ingestible
identifier's unique current signature represents the data gathered during the
detection stage.
4. The system of claim 1, wherein the receiver unit further comprises a
second sensor electrode positioned apart from the at least one sensor elecirode.
5. The system of claim 4, wherein the receiver further comprises a detection
module capable of detecting low frequency current signals produced by a voltage
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ingestible identifier is in detection node thereby allow ng the ingestible
identifiers to comrunicate. 10. The systemof claim9, further conprising a
second r ewoi20w068818t t hat includes at | east three el ect Pottas2@deisBer ei n
each of the electrodes of the second receiver unit transmts a control
signal that is detected by each of the ingestible identifiers to create a
detection array within the subject wherein the |ocation of each ingestible

i dentifier W@nttﬁ@aﬁ@b%éﬂlé‘@ﬂdete&t%g Hi&He fr8y SdrRiPcRire il ;%rﬁﬁl@prdéfﬂ@é@bﬁ'tﬁehe

ingestible identifier nmeasures acidic conditions and the second 1ngestible
i dentifier ingexiplacidenlifieal i ne conditions. 12. The systemof claim 1, wherein

the system g urt g S bAGRINTN \WLIER 1ROTRRLATL IANReLARE DAY 868k gur ed

to receive data fromthe recelver unit generate an el ectrovi scerogram
fromthe r et@mpeéajur@a&e@smwmtm@wy@é@rﬁnd cap@blerpncemﬂbmgaihﬁ suReuNdigest i bl e
identifier j a disc secured to the housing, wherein the disk is

non- conduct i H.Ejd V\/nerei n during the detection node the ingestible
identifier T ecoeri@ gyatean akdaioi htveheraintthe imgeelilde identfierdndlvdesya aenbsodur i ng t he

broadcast p t I Lol e i fi uces a uni que current
signature |%2ﬁ%%5" gné%g‘ﬁﬁéi”ge ﬁftf)q’%a{% té@é?%wgf claim1, wherein during the
detection n&de tThe dysipesoi dbien 1, derdreihites indetidé eatifierriedodetsa dedisor
associ ated an ant abl.e devi ce a i ng the broadcast phase the
i ngestible ?a(ﬁ)@hpqul aSFIRg U |naLpi—T %ﬁ’glrent signature encoded with the
data. 15. A syst emefqystent obdlaing1 &mh@keomprwhga@eo@rﬁcamgé@trm@ud@ubﬁ@ct based on

detected nyoelectric actjvity, t st em conpri si ng; re v uni t
capabl o of "HETERY A gegaId gestbin SRTTE CORE IR v Beinsy BIFIPEN = subj ect
wherei n t hegeefer ¥6sh wat Whé@mérse%bﬁ@mg@shﬂume?ﬂf.é&ayImﬂgroaacéﬁaﬁidet e

el ectrodes secured thereto for detection of a ch ange in voltage fpotent| al

associ at ed WWEHIOH FBNELES 1518 dgtaction Mpdsrtherrey slpyiagthe MIBFURLLENHE eni t f or
recei ving tideocafh@ntfad. myoel ectric information and providing an encoded
nmessage; and a transm ssion nodul e secured to the housing and electrically
coupl ed to the phecysiemef elaim 9, furkerdomnrielnota saponRr sesaivermpd it r ecei ves

the encoded,pEgsagBehd ek MedifoBES 8R4 Whekdth bact?Bhe electrodes of the

second receiver unit transmits a control signal that is detected by each of the
ingestible identifiers to create a detection array within the subject wherein the
location of each ingestible identifier can be determined .

11. The system of claim 9, wherein the ingestible identifier measures acidic
conditions and the second ingestible identifier measures alkaline conditions.

12. The system of claim 1, wherein the system further comprises an extra-
corporeal data processor configured to receive data from the receiver unit and
generate an electroviscerogram from the received data.

13.  The system of claim 1, wherein the ingestible identifier includes a disc
secured to the housing, wherein the disk is non-conducting and wherein during
the detection mode the ingestible identifier records data associated with
myoelectric activity and during the broadcast phase the ingestible identifier
produces a unique current signature including the data.

14.  The system of claim 1, wherein during the detection mode the ingestible
identifier detects and records data associated an implantable device and during
the broadcast phase the ingestible identifier produces a unique current signature
encoded with the data.
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a decodi ng system conprising: a receiver nodule in communication with the
transm ssi on nodul e, wherein the receiver nodule receives the transmtted
encoded weayH6881d decodes the transmtted encoded neseagast@psmduce a
decoded nessage; a display nodule for receiving the decoded nessage and
produci ng the el ectroviscerogram 16. The system of claim 15, further
conprising an identifier unit in conmunication with the receiver unit,

wherei n they3 denty §ys@dm Yot cre AR é@érov%c@ﬂig‘iérﬂgor‘é@ut?éﬂtrﬂﬁs@d bhrst materi al
and a second materi‘al secured to different surfaces t he housi ng, wherein

the first afRieed angelegirisraciyityathe sysiee cempPtigngenerate an el ectrocheni cal
otential dif
p E%@eﬁ@é’r é}r@%@ ohBle %@8&%6{1) q%v\%tg:lﬁ@ tp%g@HPéHa'ﬁ od hiddtiatéd with

non- conducti ng ne ositi one I rst nd second materi al
and secured to tawbmusmﬁgemath@r%ce@/@nuntt;pomnrl$ln@| ectrically coupled to the

first and second ”ﬁt@e 'sﬁhb?ﬁlg}?@ﬁtgdéé h/@?el‘éet%cf Qlsiied tﬁgt%glgf?)zple Stion

conduct ance path bet Se con mat er oduce a uni que
current signature thatacamgﬁeind'ettagﬂ palebyjal elsodiaed iwitbrmyosilactriclactivilhe syst em
of claim 16, wherein [ g%g |fi er unit further conprises a detection unit
el ectrically coupl ed L 8t WE S r st and second materi al s, wherein the
detection unit reaaprdckesisguniotondecaiviegine detecad ntyneteotricenfbrmaltiowamii on.
18. The system of cl ai n the con%{éci)l unit switches the

ec

7. _Wh
identifier unit bet \/VBEQY'C&’?Q)%@E@QCJ%% SS9 tion node. 19. The system

of ﬁl aim f18, \Ahereatramﬂsisuda?ﬁddule?emd toﬁtpem@gﬁdg :and@wc@rtdailpaom@lg \t/\ﬁ _
gat er information associ ated wt an 1 nmp nt e Ul se e rator an erein
f e deRISsion pgd

during broadcast mod&® PR PERSSINGYN WORTEN BeJHNE B et Yoent

si gnature cont ai ni ngtidéndoBbehBRbE§E frampe badcedsing URittde i npl anted pul se
generator. 20. The system of claim 18, wherein the information collected

about the sur a&eﬁa‘ii'ngsxéﬁemr%wmn@h s myoelectric activity and wherein the
identifier unit ingldidRer odBRSACoMRINICGRbAGHH the RANShRERAIGGHuIPar amet er

wherein the receiver module receives the transmitted encoded
message and decodes the transmitted encoded message to
produce a decoded message;
a display module for receiving the decoded message and producing
the electroviscerogram.
16.  The system of claim 15, further comprising an identifier unit in
communication with the receiver unit, wherein the identifier unit comprises:
a housing including a first material and a second material secured to different
surfaces of the housing, wherein the first and second material are selected
to generate an electrochemical potential difference when in contact with a
conducting fluid;
a non-conducting membrane positioned between the first and second material
and secured to the housing; and
a control unit electrically coupled to the first and second materials, wherein
the control unit changes the conductance path between the first and
second materials to produce a unique current signature that can be
detected by the receiver unit.
17. The system of claim 16, wherein the identifier unit further comprises a
detection unit electrically coupled to the first and second materials,
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and conbi nes the data associated wth the physiol ogical paraneters with the
data associated with nyoelectric activity and during broadcast node the

i denti fi ewounioosggi®duces a uni que current signature contairfisagowbssconbi ned
i nformati on.

wherein the detection unit reads the surrounding environment to collect
information.

18. The system of claim 17, wherein the control unit switches the identifier unit
between broadcast mode and detection mode.

19. The system of claim 18, wherein the identifier unit operated in detection
mode to gather information associated with an implanted pulse
generator and wherein during broadcast mode the identifier unit
produces a unique current signature containing the information
associated with the implanted pulse generator.

20.The system of claim 18, wherein the information collected about the
surrounding environment is myoelectric activity and wherein the
identifier unit includes a sensor that detects a physiological parameter
and combines the data associated with the physiological parameters
with the data associated with myoelectric activity and during broadcast
mode the identifier unit produces a unique current signature containing

the combined information.
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