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APPLI CATI ONS Pursuant to 35 U.S.C. 119 (e), this application clains
priority wo20tv05877i ng date of United States Provisi onalPCPAtSeed/o4gps i cati on
Serial No. 61/079,082 filed on July 8, 2008; the disclosure of which
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The present invention relates generally to the technical fields of ingestible

devices and communications. More specifically, and in various example
embodiments, the present invention relates to a method, article, and system of
generating, collecting, managing, distributing, and otherwise utilizing information
associated with ingestible events and responses to the ingestible events.

BACKGROUND

Information related to personal events is widely needed in various
pursuits. A personal event is an event that is specific to an individual. Examples
of personal events include onset of a physiologic parameter of interest, ingestion
of a therapeutic agent, etc.

There are many instances where one may want to note a personal event.
Examples of such instances include onset of one or more physiologic parameters
of interest including appearance of disease symptoms, administration of
medication, ingestion of certain types of foods, commencement of an exercise
regimen, ingestion of certain substance, etc.

A variety of different methods and technologies have been developed to

note a personal event. For example, techniques have been developed in which



data input, the accuracy of proxies used as actual data substitutions, etc.
As a result, inaccuracies may occur. In one exanple, an individual may
suffer fram2omdoss77mul tiple health conditions that requiPCe/Ush@oapeis th
mul ti ple nedications. The nultiple nedications may be prescribed according
to an intricate dosing schedule. The conplexities associated with nmultiple
health conditions, nmultiple nedication therapies, and intricate dosing
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which may result in difficulties inputting and capturing data. The individual may
forget to enter the data, or may enter the data incorrectly.

In one example, the individual may not wish to be inconvenienced and
thus may intentionally refuse to enter the data. Conversely, the individual may
unintentionally or intentionally enter / record data which is completely inaccurate.
For example, the individual may receive periodic, prescheduled reminders to take
some medication. The reminders are unable to take into account actual
ingestion of the medication. If the individual has already taken the medication,
the reminder is both moot and likely to inconvenience the individual. [f the
medication has not been taken, an inconvenient or unneeded reminder or alert
may prompt the user to enter data or send a message advising that the
medication has been taken just to quell the alarm while not actually taking the
medication. The individual may intentionally leave out portions of the data.

In one example, proxies for data and information may also be inaccurate.
For example, “intelligent” medication containers may contain microchips that
sense opening of the medication container. From the sensed act of opening the
container, an inference may be drawn that medication associated with the
medication container has been ingested. The inference may be inaccurate,



medi cati on contai ner has been ingested. The inference may be
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Competing interests may exist between an individual’s privacy interests in
personal event data and the acquisition and appropriation of the personal event
data by third parties.

Further, various parties may have a compelling interest in receipt of
accurate and comprehensive data, e.g., useful data, either in isolated form (data
germane to a particular individual) or empirical form (aggregated data from
various sources, various individuals, various personal events of an individual,
etc.)

In many circumstances, however, accurate personal event data are not
available. The party may have access to faulty data or a crude approximation of
the information sought, as discussed above. Thus, the party must rely on such
crude proxies to formulate a conclusion. It follows, then, that such conclusions
may themselves be skewed or inaccurate. Actions taken in reliance on such
conclusions may prove misguided, error-prone, and / or harmful.

To illustrate, a healthcare provider or family member may receive a
message from a patient indicating that the patient has taken the medication
when, in fact, the patient is merely providing the message without having actually
ingested the medication. If the healthcare provider notices changes in the



concl usi ons may prove m sguided, error-prone, and / or harnful. To
Illustrate, a healthcare provider or famly nenber nay receive a nessage
from a pawDento/dosgircati ng that the patient has taken theCcrase@aoiwns when,
in fact, the patient is nerely providing the nessage w t hout having
actually ingested the nedication. If the healthcare provider notices
changes in thepatient's synptoms in close tenporal proximty to receipt of
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personal event information for various purposes.

Examples of various purposes include refining and optimizing data such
as patient population data; incentivizing individuals or groups based on personal
event data, e.g., ingestible event marker data (“IEM data”); corroborating and
advancing decisions; supporting stakeholders’ decisions; using IEM data in
personalized products and services, e.g., user applications on a mobile
telephone; auto refilling prescription medications; managing pharmaceutical life
cycle systems and controlled substances; compiling and delivering IP news and
information feeds; accessing open sources of anonymized patient population
data; determining eligibility and approval for refills, insurance coverage, etc.;
using patient tools; participating in social network systems; analyzing aggregated
data to derive and / or generate predictive information; supporting and enabling
financial transactions; identifying direct and indirect causal failure points in
treatment and predict corrective action; and providing dynamic, accurate
calendaring / scheduling functions.

Finally, parties may also wish to access personal event data in conjunction
with existing systems, e.g., commercial systems such as automated pharmacy

systems, banking and financial systems, etc.



data; determning eligibility and approval for refills, insurance coverage,
etc.; using patient tools; participating in social network systens;
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i nformation; supporting and enabling financial transactions; identifying
direct and indirect causal failure points in treatnent and predict
corrective action; and providing dynam c, accurate cal endaring / scheduling
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pur posesplBlosEs SUMVARY OF THE | NVENTI ON The i ngesti bl e event nmarker data
framewor k provides a uniform conprehensive framework to enabl e vari ous
functions and utilities related to ingestible event marker data (1 EM data).
The functions and utilities include data and / or information having an
aspect of data derived from collected by, aggregated by, or otherw se
associated with, an ingestion event. In one exanple, the |EM data are
generated via an ingested device. The term "ingested device" includes any
devi ce, nechanism structure, conbined structure, or object capable of

i ngestion by a human subject or a non-human subject. The | EM data framework
is highly scal able and integratable with various existing systens, e.g.,
systens havi ng conputer-rel ated conponent(s). Specific exanples of such
systens include pharmacy systens, conmunication systens, financial and
banki ng systens, school systens, nedical systens, governnent agencies, web
comunities, and personal conputer systens. Such existing



systens are herein collectively referred to as "comrercial systens". The

| EM data franmework enables nultiple and various types of inplenentations.
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existing systems, e.g., systems having computer-related component(s). Specific

examples of such systems include pharmacy systems, communication systems,

financial and banking systems, school systems, medical systems, government

agencies, web communities, and personal computer systems. Such existing

systems are herein collectively referred to as “commercial systems”.

The IEM data framework enables multiple and various types of

implementations. The implementations include various configurations of

hardware, software, communication components, and / or data. For example, in

one aspect, the IEM data framework is implemented with a basic complement of

core components; namely, ingestible event marker data; a hub to receive the

ingestible event marker data; and at least one ingestible event marker data

system to receive, directly or indirectly, the ingestible event marker data from the

hub.



tool s, according to one enbodinment. Figure 10 illustrates an exenplary | EM
data franmework having a behavioral nedicine system according to one
enbodi mrerwOROgumss711 il |l ustrates an exenplary | EM dat a Pcamseamwio4dsasi ng an

i ncentive system according to one enbodinment. Figure 12 illustrates an
exenpl ary | EM data framework having a personalized comrercial products /
services system accordl ng to one enbodiment. Figure 13 illustrates an
exenpl ar 3 E auto billing system according to

e ¥n exenplary | EM data franework
havi ng a trackl ng system according to one enbodi nent. Figure 15
illTustrates an exenplary |EM data framework having an interdiction system
accordi ng to bigurerbp@ividesta diegiamenatie reprasentaiicafancemenicatipn| EM dat a
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Figure 4 illustrates a hub associated with the IEM data framework of

Figure 2, according to one embodiment.

Figure 5 illustrates exemplary IEM data systems associated with the IEM
data framework of Figure 2, according to one embodiment.

Figure 6 illustrates an exemplary IEM data framework having a feedback
loop system, according to one embodiment.

Figure 7 illustrates an exemplary IEM data framework having a decision
support system, according to one embodiment.

Figure 8 illustrates an exemplary IEM data framework having auto refill

system, according to one embodiment.

Figure 9 illustrates an exemplary IEM data framework having patient
tools, according to one embodiment.

Figure 10 illustrates an exemplary IEM data framework having a
behavioral medicine system, according to one embodiment.
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Figure 12 illustrates an exemplary IEM data framework having a

personalized commercial products / services system, according to one

embodiment.

Figure 13 illustrates an exemplary IEM data framework having an auto

billing system, according to one embodiment.

Figure 14 illustrates an exemplary IEM data framework having a tracking
system, according to one embodiment.

Figure 15 illustrates an exemplary IEM data framework having an
interdiction system, according to one embodiment.

Figure 16 illustrates an exemplary IEM data framework having a
subscription system, according to one embodiment.

Figure 17 illustrates an exemplary IEM data framework having an

ingestible event marker data collection system, according to one embodiment.

Figure 18 illustrates an exemplary IEM data framework having an
approval system, according to one embodiment.

Figure 19 illustrates an exemplary IEM data framework having a
forecasting system, according to one embodiment.

Figure 20 illustrates an exemplary IEM data framework having a financial
system, according to one embodiment.



2.3.14 Forecasting Systens 2.3.15 Financial Systens 2.3.16 | EM Data Phone
2.3.17 Social Network System 3.0 | EM Data Framework Method 4.0 | EM Dat a

Fr amewor kwor20iogioss73. 0 | EM Dat a Framewor k Systemil. O Over PCEWSIg/ougsgest i bl e
event marker (IEM data franmework provides an integrated, seam ess solution
to enable the collection, managenent, distribution, and utilization of IEM
data. The versatile IEM data franework facilitates integration and

irrplenentatio of t M. data with exi dta and utilization of the
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systens. The terns "data" and "information" are used interchangeably

herein. The I EM data include information about an ingestion event,

i nformati on about a response to the ingestion event, or both. The

i nformati on about an ingestion event may include, for exanple, information
about the ingestion event of a nedication or set of nedications. The

i nformati on about a response to the ingestion event may include, for
exanpl e, physiol ogic paraneter(s) such as a physiologic status or
physi ol ogi ¢ change event based on the ingestion event. A



physi ol ogi c status may be, for exanple, a heart rate, blood pressure
nmeasure, etc., ascertained in close tenporal proximty to the tinme of

i ngest i orwof20redssrat i on (and, therefore, likely to be i rCruseeed49sys or a
result of ingestion of the nedication.) Exanples of |IEMdata include data
i ngestion tinme(s) of nedication, identification of the type(s) of

nmedi cation ingested at a particular tinme, the dosage anounts of nedication

ingestedE ;E@ iE- rﬁé 3 etc. Typically, the |EM data may be
gener at % L B IE e I.ié\,ﬁEed via an ingestible device such as an
ingestible event marker (1EM, which generates andcommunicates data

associ at ¢@ @{;@ng\gestl on event. The | EM may be associ ated, for exanple,
with a recelver, I.e., a device capable of receiving the | EM data on

i ngestio ional | EM data on response
to the |%8eg?9%#mée§1‘{eﬁ ﬁ%&ﬁ%@fgﬁgark%g‘@%é#ver are discussed in detail
herei nafter. ous aspects, the ingestible event data may originate
frommuiltiple 1n'§3@ event markers. In various aspects, the | EM data may
be comunicated directly fromthe IEMto a device other than the receiver,
e.g., an | EM busi nddsl b%MtQaﬁaﬁa\ﬁr@mmeotr eceive the IEM data directly from
the EM via a communi cation channel. In various aspects, the | EM data may
be associ ated with ot he2.1dhidEMeDgta Soante Deviced h data related to events
ot her than an ingesti on2gayeRtProducesponse(s) to an ingestion event. Sone
exanpl es of other data anel davieritgsoci ated with various nedical devices and
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devi ces / appli ances. 'I.l £ eater detail hereinafter. In

vari ous aspects, the | 1 %tgg ed with an | EM dat a
environment and / or co {1 %?i t \§ar| ous aspects, the | EM data
1 ata Sources

may be associated with

2.2 Hub

2.3 IEM Data Systems

2.3.1 Feedback Loops

2.3.2 Decision Support Systems
2.3.3 Auto Refill Systems

2.3.4 Patient Tools

2.3.5 Behavioral Medicine Systems
2.3.6 Incentive Systems

2.3.7 Personalized Commercial Products / Services
2.3.8 Auto Billing Systems

2.3.9 Tracking Systems

2.3.10 Interdiction Systems

2.3.11 Subscription Systems

2.3.12 IEM Data Collection Systems
2.3.13 Approval Systems

2.3.14 Forecasting Systems

2.3.15 Financial Systems

2.3.16 IEM Data Phone

2.3.17 Social Network System

3.0 IEM Data Framework Method
4.0 IEM Data Framework Article

5.0 IEM Data Framework System
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identifier, e.g., sanple data reflective of physiologic patterns associ ated
with a particular individual such as heart rate variability, breathing
rate, andwp 20ro/dosgirt rate (ECG patterns. For exanpl e, &Cparskeoon4wns al | of
the |EM data may be conpared with a unique identifier generated by or
stored on the receiver. The hub includes any hardware device, software, and
[/ or commruni cations conponent(s), as well as systens, subsystens, and

conbi nati ons of the same which generally function to communicate the | EM
data. Communi cation of the | EM data includes receiving, storing,

mani pul ati ng, displaying, processing, and / or transmtting the | EM data.
In vari oﬂhﬂﬂﬂﬂ! the hub also functions to comunicate, e.g., receive

and transmt, non-1EM data. Non-IEM data includes non-IEM physi ol ogi ¢ dat a.
One exanple is cardiac data generated by a separate cardi ac-rel ated

devi cesuch asTha inggstiblet @k ac@kek dENGhta ramevwarkipedvities ahentegkatddy ect | y
or indirectl ia t% recei ver. Broad categories of hubs include,
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tel ephon | afigh o?@maqa e J@ﬂ@at||@¢tm$ﬁcga¢ra$ﬁéwmrfscm&@%§ ﬁﬁ%garaﬂoﬁssom at ed

with a no e tel ephone of a patient appli1cation an I'e tel ephone
functi onamd)lmplemeréaﬁcﬁi\mﬁtaedEM da’naawntreeensveg datehandh ,lJ’[IIIZ‘&tIID[II’O‘f the dcleli ves t he

| EM dat a_f tible d ted b L Th hub st ,
rani pul 5088 WG E8) Sy GBI 68 " eRE P ERA syelora oHee BOMRAIa et 1 on wi <
ot her da&@mnmucﬁmuoh%\fsfaﬁ@.mee&c@ﬁ@ syﬁhfh%ab?os%yédrﬂ@@réd@ éiéﬁsaaﬁd

har dwar e devi ce, software, and / or comhuni cati ons comnponen as well as
syst ens byhflCtS&%Q@Sens of the same, which generally functi on to provi de a

xampl o, cor | AR BebOeia e Il AR el RIS NRET. ana s o
comuni cedraprimeértas icofe pempbaentel eldhelENENhEatachub; and at least one IEM
data system. Any one or a combination of these core components is capable of
interoperation, communication, and / or integration with various components of
other information / communication systems. The terms “data” and “information”
are used interchangeably herein.

The IEM data include information about an ingestion event, information
about a response to the ingestion event, or both. The information about an
ingestion event may include, for example, information about the ingestion event
of a medication or set of medications. The information about a response to the
ingestion event may include, for example, physiologic parameter(s) such as a
physiologic status or physiologic change event based on the ingestion event. A
physiologic status may be, for example, a heart rate, blood pressure measure,
etc., ascertained in close temporal proximity to the time of ingestion of
medication (and, therefore, likely to be influenced by or a result of ingestion of
the medication.)

Examples of IEM data include data ingestion time(s) of medication,
identification of the type(s) of medication ingested at a particular time, the dosage
amounts of medication ingested at a particular time, etc.

Typically, the IEM data may be generated and / or communicated via an
ingestible device such as an ingestible event marker (IEM), which generates and
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Each | EM data system may be built around predefined function(s) or
service(s) and may be enabled via the | EM data franework. One or nore |EM
dat a systwoRomapssse i nt egrated, interoperate, intercomBorast@onscns her w se
share or further the collection, managenent, distribution / dissem nation,
billing or other activities related to | EM data. One exanple of an | EM data
systemis a feedback | oop systemto refine and optim ze | EM data and ot her

data, e.q. di cal datab d .. var|. t f the, | EM dat
£ ramewor ROBFBITGASD A e asaah 2160 o IBSHA SUPRE ol IEN EnaY BeaSepeAleespect
to provifjr @Raile Wit h78tdioay, 06, 1EAAGS Bapabib of ré@IRH e TEAURAAREA €S,

errors, and inaccuracies associated with personal event data that are
sonet i megesieitand furtkermapebleaet megaviingigdaispealtlEMbolatanen raspogse 4o f r amewor k

ety rdpSs R EiehsT R ERP AR B PlceBlh e R RT il el "oy

comuni ChéicAiafRAY il QANBUY asSEuELIAE G liblccave it @R My oitfhatdarany
envi ronnment havi ng therein, assocl ated with, data or comuni cation of

or i
dat a. Var WU@'%%t@ oYertmearnkerg. du arousasreets, the IEM daidqeay®@ dat a, t he
hub, and : , f re.

effici en?&ﬂ?eﬁﬂﬁﬁgﬁglrkm gg@hgﬁ%{?ﬁhg Yﬁgﬁ’g':‘“?ﬁ @aﬁéﬁ r%é;&\?% g'rgé’ or various
communi cHEN usiees sysieembdaptedgurecdive tioy iEMdiata diraghahomt the IERpviasent at i on
of conmmuni cati on environnent 100 including an | EM data franmework 102,

accor di nEPTBEHALOREE@RERt . The communi cation environnent 100 nay furt her

i ncl ude, for wmu%b%ﬁaggsﬁwmmw %aésé@éte?ggtrfﬁgeﬁgagﬁ?ﬁ%,

comerci al systens Amuni cat 1 on environnment e
envi r onnesmbimadi with dater relaied do esssiscitherithaniarhingdstien everdanmuni cati on of
data. Core”%%BE%S‘ESB 'an ingestion event. Some examples of other data are data
associated with various medical devices and data associated with consumer and
personal devices such as intelligent devices / appliances. All are discussed in
greater detail hereinafter.

In various aspects, the IEM data may be associated with an IEM data
environment and / or commercial systems.

In various aspects, the IEM data may be associated with a unique
identifier, e.g., sample data reflective of physiologic patterns associated with a
particular individual such as heart rate variability, breathing rate, and / or heart
rate (ECG) patterns. For example, a portion or all of the IEM data may be
compared with a unique identifier generated by or stored on the receiver.

The hub includes any hardware device, software, and / or
communications component(s), as well as systems, subsystems, and
combinations of the same which generally function to communicate the IEM data.
Communication of the IEM data includes receiving, storing, manipulating,
displaying, processing, and / or transmitting the IEM data.

In various aspects, the hub also functions to communicate, e.g., receive
and transmit, non-IEM data. Non-IEM data includes non-IEM physiologic data.
One example is cardiac data generated by a separate cardiac-related device
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i ncl udes any nethod, act, or vehicle of conmunication, and / or

conbi nations thereof. For exanple, comunication nmethods include nmanual,

wi red, arwownroglossys, etc. Wrel ess technol ogi es incl udeprcadiseomiogreas s, such
as x-rays, ultraviolet light, the visible spectrum infrared, m crowaves,
and radi o waves, etc. Wreless services include voice and nessagi ng,
handhel d and other Internetenabled devices, data networking, etc. Vehicles

of conmmuni cation.include the Intern wi red channel s, rel ess channel s,
communi cS{§TbRe ABVTPERNEY pREEA e&%ﬂiﬁﬂ%ﬂﬁ@@%ﬂﬁ%ﬂé@ Bub rBEly BEar o opt; cal
or ot heringi(géty, @&@?Oi%tthé rehapeel s, and conbi nations thereof, including

ot her devi ces "an conponents capable of / associ ated vm'th

conmuni cat i ngBmohoategonwaHmubs inchiglee torraxainteie, kaseesiations raaisenalncl ude

I n- body 1.0 var| Vj : ri ous nodes of communications
such as %W”@ g,#%ﬁmega@\pﬁﬁﬁotg% geg’%gg:égum cations, and conbi nati ons of
the same, et CFoﬂ axdm he mmwnrmdmwmh@@p@mmmm@m@d\mfh @f data or
informati on via the conmuni cation via or associated with

i nt er - bodPLH8 jRlePRONG ﬁta@%apt abheapglicatien andovabile falerions funelior ive. For
exanpl e, . dJhgr |E*Rﬁ’ﬁ>§ %ﬁ&ﬁ]cé gede’\Fér“Q/ﬁcﬁolﬁ“@?ﬁ %Egﬁ’/@é tﬁéﬁﬁﬂ c?a&&?‘ro ehH devi ces

desi gned 10 attac a bo face ra-bo aspects 1ncl
comruni ciagestitsle aevinei |agestednt1yhhdepmlgeneﬂae hdbfst@’resy\ntalmpulatbe zhmniyor e.g., by
t he body,itself orlﬁm/ga devi ce inpl ante ested, or ot hervm se Iocat abl e

in, or plNVAKS §e; A&, Blng. ordB eRITIN dtqrb‘f’{gh ofher aptadrary 1B datg, b

associ at gebidpt h software, hardware, circuitry, various devices, and
conbi nati1ons thereof. The devices include devices associated with | EM data
gener ation, tThedhMsdatarsystemspnclode anyrivardivaes device esaftwareeadeyoces

f h i | ud i i | L bl d /
Lot ner b SRt Bhs 2ok o M Wal an sy HEHS Sng sybSRterRdy The AR

or gani sniyhichhseriteiycrmclion tdBrovidich dvice or activity related to the IEM data.
The IEM data systems, for example, collect, manipulate, calculate, transmit,
receive, store, and / or communicate at least a portion of the IEM data.

Each IEM data system may be built around predefined function(s) or
service(s) and may be enabled via the IEM data framework.

One or more IEM data systems may be integrated, interoperate,
intercommunicate or otherwise share or further the collection, management,
distribution / dissemination, billing or other activities related to IEM data. One
example of an IEM data system is a feedback loop system to refine and optimize
IEM data and other data, e.g., medical database data.

Various aspects of the IEM data framework provide on-demand, accurate
and efficient services with respect to provision and utilization of IEM data, while
reducing redundancies, errors, and inaccuracies associated with personal event
data that are sometimes found in the prior art. Various aspects of the IEM data
framework further ensure generation and communication of accurate IEM data in
a timely manner.

Further, the IEM data framework is applicable to any communication
environment. Communication environments include any environment having

therein, or associated with, data or communication of data.
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mul ti medi a devices such as tel ephones, stereos, audio players, PDA' s,
handhel d devi ces, and nulti nedia players. Wreless communi cati on nodes

i ncl ude awQ 20d®5877 conmuni cati on bet ween points that uPCTiuse®9/nad61$ east in
part, wreless technol ogy including various protocols and conbi nati ons of
protocols associated with wireless transm ssion, data, and devices. The
points include, for exanple, wreless devices such as w rel ess headsets;

il 1 o ol 4pngs aseren R MaCTEN SRR AR ek LS iR el BHEhERT Gl e

t el ephongsg oABGr HRERRUER 8aftN sl starB b BhabRl Rd, d8xireeandRickeHIR@B&IL S, such
as printers. Wred comruni cat’i on nodes i nclude any node of communi cation

bet ween ihei I\ datgaamang IMultprofile arties nn@eogy vanasueimguaiations pr ot ocol s
and corrbéﬁlﬁ}c; ?t?f protocol s associated with wired transm ssion, data, and
devi ces. erﬁﬁ'% 5 include, for exanple, devices such as audio and

mul tinmedi a derigife PPGVRIBE PORGFameiie raprededtaiopl giensmanidatioh t i medi a
pl ayers; tel ephones, including nobile tel ephones and cordl ess tel ephones;
and conp@férasInaeit hipatuging an dxMrale iiaceweikd 020 AEePISHISI0 @Rh as

Pri nter smBBBid! dHAodm AT 0 W% BRARLEI 08 tARREfrer IARRITISS! On.

recei pt, mani pulation, nanagenent, storage, and er activities and events
rel at ed éxarhpld, datiBM Gatareraironriant ¢ 94 amdl eneeot mor@gomenarcial aystechswi t hi n t he
| EM data_framework 102, partially integrated with the | EM data franework

102, or 4%ociated with externalities, e.g., activities, systens,

conponent s, apdnifienibhiith BRNIFShAER ARG RERMes Ry diRibRMArhavigamewor k 102.
ude, 0] rﬁé tellgl\iﬁgatg

Externalities inc rexanpl e, envi ronnment 104 and
commer ci dlersipsorassabired avithh éataoor canmunicationai daby. Glosunbricateregral to, or

i 1 onmbRSES AP iRl Aghy S6IEE OGO BRSNS CBGeRpInatons
thereof. For example, communication methods include manual, wired, and
wireless, etc. Wireless technologies include radio signals, such as x-rays,
ultraviolet light, the visible spectrum, infrared, microwaves, and radio waves, etc.
Wireless services include voice and messaging, handheld and other Internet-
enabled devices, data networking, etc.

Vehicles of communication include the Internet, wired channels, wireless
channels, communication devices including telephones, computers, wire, radio,
optical or other electromagnetic channels, and combinations thereof, including
other devices and / or components capable of / associated with communicating
data. For example, the communication environments include in-body
communications; various devices; various modes of communications such as
wireless communications, wired communications, and combinations of the same,
etc.

In-body communications include any communication of data or information
via the body, i.e., communication via or associated with inter-body aspects, intra-
body aspects, and a combination of the same. For example, inter-body aspects
include communications associated with devices designed to attach to a body
surface. Intra-body aspects include communications associated with data
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I ncludi ng renote conmputer systens, |ocal conputer devices, etc. The

I nformation or data may conprise |[EMdata in whole or in part. The

i nf or mat iwo 2010/0@5%74a may al so be i ndependent of the | EM e#atraS2é9m49618ray be
capabl e of aggregation and / or integration with the IEM data. The
commercial systens 106 include various existing systens that utilize one or
various types of data to acconplish a particular purpose. One exanple of a

i al t is a. terized . t tili.zed i h )
The comparashieiioimay B JRE Kot fay i h Ho0% B8 KBS impRnied " ™
el ect r onjngakied, of BERINRCNBESEbIOH BNBartivsy irf, ¥h@@bbignt and prescription

informati on, verify insurance coverage, process the prescription order, and
generate an i @ooindenicatiens iEMudatand rermeap bl asseciatetwitBigoftmase.envi r onnent

o ei ons DRt IS vaBps SiRjcR o MRl BRS TRl G ool ammmt i ¢
representat i OTITh@UeK/i@@s|ir@%d@ﬁ@vibé@&@@@éi&eﬂ%ﬂr@faﬁicﬁm geheratiopording to one
enmbodi nrent. The I|EM data framework 102 includes | EM data 200, hub 202, and

one or n¥RRSMiSKIAaleCeRionesaMuBMIcation, ptov Hhe devioes fuithardeclade yadausci at ed

ne or miRESTERIafeeaOne I Fe depoes fufdheid :
ot a 200 Rg e |TABle. indfrab S/ & adEERIe Miof Ssed RPN, TG, her

syst ens thie lsmac &sdy @r @theritiethigcadgadms: eShe ldevigks durtmarmeladeonput er devi ces

and systens, etc. An exanple of the |EM data 200 is data havin n
i denti fi @glfur%d'afdetthesta;%g a5t LelGPNORGE ST IEEP IFe AHER PIBKETEN G D he hqgwgeéﬁ whi ch

the nedi galited HRPmuRYSSigdiayERe hub 202 includes any hardware, software,
and / or conmini cations co nent (s) in any conbination / configuration,

whi ch gener al Wirdlesscearomunicatiommoodiesaineludesariygiodeatcd cRotnurdnatiax anpl e

I ncl Udesbgtgv%npi)ocmtsitﬂgt atﬂfaze!s,Eg{l least in part, wireless technology including various
protocols and combinations of protocols associated with wireless transmission,
data, and devices. The points include, for example, wireless devices such as
wireless headsets; audio and multimedia devices and equipment, such as audio
players and multimedia players; telephones, including mobile telephones and
cordless telephones; and computers and computer-related devices and
components, such as printers.

Wired communication modes include any mode of communication
between points that utilizes wired technology including various protocols and
combinations of protocols associated with wired transmission, data, and devices.
The points include, for example, devices such as audio and multimedia devices
and equipment, such as audio players and multimedia players; telephones,
including mobile telephones and cordless telephones; and computers and
computer-related devices and components, such as printers.

The IEM data framework 102 enables exchange, transmission, receipt,
manipulation, management, storage, and other activities and events related to
IEM data. Such activities and events may be contained within the IEM data
framework 102, partially integrated with the IEM data framework 102, or
associated with externalities, e.g., activities, systems, components, and the like
which are external to the IEM data framework 102. Externalities include, for
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data 200 to the I EM data systens 204. For exanple, the hub 202 receives the
| EM data 200 from an ingested device and forwards the | EM data 200, al one
or in comuDrrato/oss7® t h ot her data from ot her sources, t@Camsk@EModsis system
204. The | EM data systens 204 provide discrete services and / or activities
related to the I EM data 200. The di screte services and / or activities

i nclude, for exanple, propagation of information, data, etc., to a

ticul f t
Pont 1 gur SraRE, the [EM RS aBViedt iR o4 nd Bbicier ?y%%‘gfs‘)ﬂdoé) fBeves | em
dat & 200péhasmiten iy, 493 beThﬁeglraNbdar Gardfl imtsdrtly @it hlilEM big that the

| ast remai ning pil a prescription has been ingested. The auto refill
system u&@@enl\ml’kmﬂforrratr on to contact a Iocal or renote data resource

Cranom { o reBUBdE s S et sheTchids s et et BB B0  °6r

the presgeiuelin dg)fbrﬁotb ddﬁ%@@t 8ystbmsi eastombate? \deviceapelcer TheEM dat a 200
are associated with at | east one of an |ngest| on event and a response to

the i nge@lfql'mﬁt@@@ftdata'lﬁ‘éa){ PRyERtISR HEM\daia imioleeoris - al le infprnpatiGor
exam e ofl84a ) alehe MBPlnbofl o AL ENRINALL Gl anby BBYbablW QN 1 he
alimentary sys e¥n €.g., oral cavity, pharynk, e’so ¥1a us nmach, small
i ntesti naggriegag@n antést imegragionsyitrethe IEAdafd.es of | EM dat a include an

i ngestion trrrﬁ identifjcation of i ngest ed substance, ex eﬁgron,,date of an
associ at ed he gpmsperch s¥giemss 196N YaSPUS s gy Stems thatydilize

| nf or mat e oﬁ@&%u@&gb@%% Ptd cgi?ﬁplféﬁya er‘irch%‘?pquSHsee@H@'eﬁardﬂérﬁfé mation

about the 1ngestion’event cati1on or set of medications
i nf or mat & comuhendtal aystespisres eom@utdraedrpj'@smaoyr sgstem utitized inc ploermdayr

exanpl e, sr ol ogi c r amet er such as si ol ogi c,status or
physi ol ogﬁ% 8%25\9' arH?é’é‘cf 8 N REAY ﬁr&g@gﬁ’ﬂ%ag‘p Icaly, $hGsi ol ogi ¢ st at us
may be, él@btr@ﬁr@ﬁﬂl} @ec@v@%?éécnb%ﬁs \}@rrﬂpﬂaﬁﬁrﬂwrﬁeﬁmw&nf&ﬁfatron
ascertained in close tenporal proximty to the tine
verify insurance coverage, process the prescrrptron order and generate an
invoice.
The IEM data framework 102, the IEM data environment 104, and the

commercial systems 106 are discussed in greater detail hereinafter.
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of ingestion. In various aspects, the IEM data 200 typically may be
generated via one or nore ingestible event markers (I EMs), discussed

her ei naf two 2010/@887ai | . The generation of |EM data via meCTiyst@9loEMEs ensur es
conprehensi ve data reporting, e.g., data generated fromnultiple ingestion
events of nultiple EMs over a tinme interval, data generated fromnultiple
| EMs i ngested at approximately the sane tine, etc. In this manner,

conpr ehepsi | EM dat a mag be provided. In various aspects, the | EM data
may be cginlmiﬂéﬁw 1EWOEX ' received by, a receiver. The receiver may be
enbodi ed in various ways, including an inplantable device, a

sem -inpl antabl e device such as a subcut aneous device, and an
ext er nal | y- apbigure 2lerovisiessudiageammaierrepresentdtignaf thedeMdata One exanpl e

ot 11 xeq 08 eetk AR FGRe Fiadedufino BB ER artEfineht. Mk TENBac ecte.  the
| EM dat afr2@@wemk 1De ife866d FENdat PD0 ohitePodadiRd ofe 8r mateRENE@aAl event not
associated with an i ngestl on event or a response to an | ngestl on event. A

per sonal Sysfems 404cl udes any parameter or circunstanceassociated with a
person, e.g., V. I 1 [; 9 | I -.njection,

i npl ant ati on, Tﬁ%i%@tfégé@ﬁ@&}] aéﬁt%%%dﬁ%ggﬁﬁ Igpgré\lﬁqc%%gfjéggﬁ %r'fcé, i quid,
etc. A pactsafiiadestiovantAdditidriedly, theclEM eataa2@0 enagninclasiepbée dahaded inh oper sonal
data, e.g., a physiologic, parameter such weight. In varjous aspects, the

| EM dat ag%ﬁS)”W%i%Eidgﬂ%Hom PINCh SYSIPHIPON SRAEST %9, Medical deXiges. r at e

vari abi |} i t & t ciated
Wtha pobil R il Ab R andhynERi, ST ArlPamp B e TevazRe
enbodi ed20@isdatadreping as iderpiéicatioradf thedppé OFf an irgastec etbdicateom andlihei dual |

e.g., an_.al phanu ic code,. etc. Another exanple is a unique identifier
reflecti W@ecﬁq VQH&:‘ah}ﬁ EGIERtop Was NIERR- as a physi ol ogi ¢ pattern. To

ilTustrate, aTRahusHO2TR¥IUCBERRY HEfAWEN, CBfRaKs SAfl Ner &@malhRations

component(s) in any combination / configuration, which generally function to
communicate the IEM data 200. One example includes communicating the IEM
data 200 to the IEM data systems 204. For example, the hub 202 receives the
IEM data 200 from an ingested device and forwards the IEM data 200, alone or
in combination with other data from other sources, to an IEM data system 204.

The IEM data systems 204 provide discrete services and / or activities
related to the IEM data 200. The discrete services and / or activities include, for
example, propagation of information, data, etc., to a particular user, or group of
users, via various system component configurations, etc.

In one example, an auto refill system receives IEM data 200 from the hub
202. The IEM data 200 include an indication that the last remaining pill of a
prescription has been ingested. The auto refill system uses this information to
contact a local or remote data resource having refill information, verify the refill
information, and automatically transmit a request to a pharmacy system

(commercial system) for refill of the prescription.
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integrated with nedication. The | EM may conmuni cate |EM data to a receiver
such as a patch receiver (discussed hereinafter). The data may include, for
exanpl e, wounioguwss7rdent i fi er which may be conpared to daCa/tsse@ooisied with
the receiver for validation purposes. In one scenario, the | EMs associ at ed
wi th nedication prescribed for a particular patient may each be encoded and
depl oyed with correspondi ng unique identifiers. The unique identifier may

be, for exarrplﬁ.e‘ !ﬂggrgdet erm ned physiol ogi c data sanpl e associ ated the
particul ar pa Il ous physiologic data sanples include a data sanple

reflective of the particular patient's heart rate variability, a data
sanple reflective of the particul ar K/latient's breathing rate, a data sanple

reflective of Thaégestiblecenent mrrkeetEY)iowsa LOPare asEaptgsavitie ahicaset c. Wien

or oar am 60! iR Sbie Ehe 8 AR DRSS REERThFEHEY el VEE RGP o o
sampl es gferthpay bdlaeedciéted Wit for Bkl dats mlateeso sely @gydieaicd devi ces,
etc. The receiver communi cate the actual data sanples received fromthe

data soudiéag kapsit Ksdueh Hircalimeniery PYSIER) erdceral 6aVify: GRANMX. | EM s) t 0 a

conput er 'ﬁt?ﬁ‘ r f mﬁc@@s dat a
sanpl es o%deé g@vi%&ﬁﬁaﬁ Iﬂtegﬁggulél eulg | @%t ?W%%R Exﬁr ?ﬁa t he
medi cat i da]tavvaeludetamahg@!stldlrgmeeldehyﬁctdllenrxﬁnmgeméasubetaneete%puratlmhom it was
prescrib In vario pr edet erm nedact%ns based on the

Us as
verifi cag"?“@rp TR a0eiatay ”B%’Q@%Hpéh dogage of an fgestemyubRagenteito Hevi ce
associ at gigh rﬁ)i&ntétﬁ)&?ﬁﬁﬁ%ﬁq gﬁ%@&%%@ RBlude! for exatpl, mg%%g%ﬁ Byt r onment

I n various enbodi nent e generate rece gat her ed,
etc., friwiogestan evardof atrpedicatouocest tzirrdedmerpomseThemfoueaMrr aloouir es,

Cont et o R oSbne s Y SRLE B0 QBT el B Rt e, o 7,
g i;?rp ?'egsérgfrrﬂlf%fgg (SPOGLHAS BANy sIARAS st BF phydISlogRUEHARd At dased oh

the ingestion event. A physiologic status may be, for example, a heart rate,

blood pressure measure, etc., ascertained in close temporal proximity to the time

of ingestion.

In various aspects, the IEM data 200 typically may be generated via one
or more ingestible event markers (IEMs), discussed hereinafter in detail. The
generation of IEM data via multiple IEMs ensures comprehensive data reporting,
e.g., data generated from multiple ingestion events of multiple IEMs over a time
interval, data generated from multiple IEMs ingested at approximately the same
time, etc. In this manner, comprehensive |IEM data may be provided.

In various aspects, the IEM data may be communicated to, i.e., received
by, a receiver. The receiver may be embodied in various ways, including an
implantable device, a semi-implantable device such as a subcutaneous device,
and an externally-applied device such as a personal signal receiver. One
example of a personal signal receiver is a “patch” receiver which may be
removably affixed to the individual’'s person, apparel, etc.

In various aspects, the IEM data 200 can be associated with other data,
e.g., a personal event not associated with an ingestion event or a response to an

ingestion event. A personal event includes any parameter or circumstance
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devi ces, storage repositories, and systens capabl e of generating,
I dentifying, gathering or otherw se producing data related to ingestion,
t he i ngeswoaniogmss7ronnent, e.g., the alinmentary system eCTashermmecstibj ect
or non- human subject and / or other personal events. The types include, for
exanpl e, raw data, processed data, aggregated data, conbined data, data
fromvarious sources, etc. The processed data include, for exanple, data

of net rithms uch as | EM

d 1 1
e ol casstted A Dol p et ine Py assorat st fith i Rasshieln BRRAtERy: 2onmont

104 assogjettief, MﬁTmamtam@n .ﬁ%ﬂ@haaﬁa%?vmb.b.r%)& @aeEbQU§l@os%an@é:¢.au@ ng to
one enbodi nent. dat a envi r onment I ncl udes, for exanple, |EM

dat a souelce Alpeisoral gudt fprtberuiockidseanyavent sswategwltrepersgpalccﬂatac
par anet e 30 storage repositories 310, and
ot her so%%ce%SEYL%EMQ%%ﬂ?ﬁ{%gJ%W@?ﬁREOWce Devi ces The ingestible event
nmarker (1EM paiagici@spects he EMIRMa hig) b@lassd@ateqmtmh@mqiﬁyl ces capabl e
of gat heri ngf coll ecting, generating, receiving, storin

ie

transm t denlfiereeed-, heakrajatvariability, Sxeafping rgfe. Ak @ hray E?ée E-,Céﬁ m crochi p
capabl e géﬁt é’rhs%tsES@\A‘tefofvgﬁﬁ‘%bAdrﬂwQF .nfdﬂﬁduélt %'erl.ﬂu&@ cfg'a it ECHa g[:bm o may be

generati rece Sm'sSSI on of dat a mecr

i nt egr at wl'lmfslyasﬁmodwdedOMetéuatrh@ehEMpm‘smaicndmuéledagmgaed%)@n The | EM

dat asource V\@/I ces 300 ”EX be enbodi ed, R % as i ngestible devices
300a, rePgivd+al agpin alRRanuPerinEareeigeyAoediess %mpl'en'S\PaP 948 aspects, |EM
data may (I?Pq@@m ce may be an

i ngesti blldgﬁgfé%i %géaé\;r(?o?fvn a‘ngﬁﬁ%@ﬁ‘g/a?tggucigﬁé |a cta ?IC%ggéme

i npl ant abl e déviiltusirat a patéant atdeindest areJEMr(dlsauss;eﬂ)thﬂlrhaftaﬂbw ce The

o e Tt T RS o En ST e DL B 8 % cast one
of such as a patch receiver (discussed hereinafter). The data may include, for

example, a unique identifier which may be compared to data associated with the

receiver for validation purposes.

In one scenario, the IEMs associated with medication prescribed for a
particular patient may each be encoded and deployed with corresponding unique
identifiers. The unique identifier may be, for example, a predetermined
physiologic data sample associated the particular patient. Various physiologic
data samples include a data sample reflective of the particular patient’s heart rate
variability, a data sample reflective of the particular patient’s breathing rate, a
data sample reflective of the particular patients heart rate (ECG) patterns, etc.

When the receiver is affixed or otherwise associated with an individual,
programming logic associated with the receiver may receive actual data samples
of the individual, e.g., from data sources such as heart devices, etc. The receiver
may communicate the actual data samples received from the data sources and
the unique identifier(s) received from the IEM(s) to a computer-related device,
e.g., a server, which may compare the actual data samples of the individual with
the unique identifier to verify that the medication was actually ingested by the
particular patient for whom it was prescribed. In various aspects, predetermined
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I ngestion, inhalation, injection, inplantation, insertion, and inbibenment
by a human body or a non-human body. The ingestible device may conpri se,
for exanpWwe,20m/msgsrochi p. The microchi p may be i ndependeatius2aephwyed. The
m crochip may al so be attached to, enbedded in, or otherw se integrated
with a nedication, e.g., a pill (refer to IEMsystem infra). The inhal able
device may conprise, for exanple, a mcrochip. The mcrochip nay be

i nd dent |y depl . The. m. ' I b ttached t nbedded i n,
or ot hor GPan RESHIT Bie Ve aLoH S oRe iy b kB P - dio e S DLoE SRl o of
ascer t ai fj 8oPREARBLBRIR wih 196 hRRAOM Shystigh b on. e. 0., measuring of

tallying doses of an inhalant. The inhalable device may al so conprise, for
exanpl e, an inhal able mcrochip used to ascertain paraneter(s), e.dg.,

i nhal ation tinme, i ' [ stance, etc. The injectable device
may conprise, for gﬁ%@ﬁﬂam@ﬂﬁ“&mme m crochi p may be independently
depl oyed. The, m crochi al so attached to, enbedded in, or otherw se
i ntegrated w %V%'Wﬁgg&%}%_t?rvﬂ]z@ﬁg%@{ DGR 9:%[?‘?@’[%5%%9(8}‘935%@% ai ni ng
par anet eg{cs )i %ﬁ%‘ cﬁ’tae\‘?'arYét% Bt 58UREE Y cdinSrise VarBusXirddliRS! EQftent,

I dentification of an 1 njected substance, etc. In various aspects, the

i nj ect ablypedeetcceThs |Eklpddib @nefronmeat inctudesrat deast lomerot dmoldM dataa non- human

body, e.g., injection into the, circul atory. system, of @:H\I]u n body. The
ol ant aBPWCREAVEE: RERAUERElS: PR CSERRlIceBa TR G0 B S8 he i or ochi p
nmay be i adeRAMEE Hridystd R opdsitdites. MTReXUrfe IR ILRIeS rsatdla R busO.

enbedded i'n, or otherwise integrated with a device. The inplantable device
i s capabtieviegs, sieragedEpositpries: anesysies)s eapaile af ganeviatingi ifpntfyingti on, e.g.,

et TR o el LA PR OB AU R e 2™
respi r at efvirghmtént, &lgui thesllidiarsagady@terh @R athurad® sMbjecBdi hdd-Yiuneirc.
subject and / or other personal events. The types include, for example, raw data,
processed data, aggregated data, combined data, data from various sources,
etc. The processed data include, for example, data processed according to a
variety of methods, e.g., algorithms such as IEM data algorithms discussed
below.

Figure 3 illustrates IEM data environment 104 associated with the IEM
data framework 102 of Figure 2, according to one embodiment. The IEM data
environment 104 includes, for example, IEM data source devices 300,
products 302, events 304, patient specific parameters 306, IEM data

algorithms 308, storage repositories 310, and other sources 312.
2.1.1.1 IEM Data Source Devices

The ingestible event marker (IEM) data source devices 300 include, for
example, devices capable of gathering, collecting, generating, receiving, storing
and / or transmitting, etc., IEM data. One example of such a device is a
microchip capable of or otherwise enabling or facilitating the collection,
generation, receipt, transmission, etc., of data. Such a microchip may be
integrated or associated with the IEM data source devices 300. The IEM data
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In one aspect, the inplantable device is enbodied as an inpl antabl e

recei ver, supra, for receiving various data. The inplantable receiver my
al so procwepldes7e, transmit, etc. the data. Various orheruseenloassigbl e
devices include, for exanple, heart nonitors and the |ike having a

m crochip to ascertain paraneter(s), e.g., heart rate, heart pressure, etc.
The i nsertable device may conprise, for exanple, a mcrochip. The mcrochip

be ind tl I d. The mi hi I / ttach ,
emhedded oo G Bt Bay PR gPatien. (i SR A BOSRiBTe REMEER ALy co
i s capableedife@SIR08, HNY NSr REARNHeRided 3@0@oci ated with insertion, e.g.,

time of insertion, physiologic paraneters such environnental content /
fluid identiflinceariass, aspeets, IhMotaiaaspebe relatrgd inesiausilayietsvild i s enbodi ed

Mhsor 1 orcRl: AHERALERY o A7 RRESTREDAAT R RHRABH (st ALpliade o
exanpl e, dévioe CarPmplantabiedsvies cahinserallcidevissleneraembipabledayed. The

m crochip may al so be attached to, enbedded in, or otherw se integrated
with a siibe{eeeeingengy ,beaerpb@@isdefog@wampdﬁn asra fMigfoghiPiRAN@Sr i bever age,

etc. The.i i dewvi | ri.ainl S

ssoci at TGRS Rt EHHEP oo EPR B bdhlenfs Bech TeBalfh BURERSHS i ors
such as imgestianriemlatior,dnjeetibn /infplantdtioniéndertionaandimbipément by @ane aspect,

t he i nmbi babl e device is enbodi ed as a mcrochip and i nbi bed together with a
bever agelUFfRB W&Yé?*ég@orﬂfgy%rbp?w-sml | owi ng, may be used as a medi cation,

etc. Further, Tﬁ@%de%%a@@vié@m%cﬁﬁa@%,%@&% 1B, aﬁiﬁﬁbch‘ﬁjja.a’rhgn of a
therapeutlc agent, etc. or exa e, admnistration I ncludes, ut 1s not
i mted migropBipanaye balindepdandestly aeployedi . €he nrdmichipsnagtalenbé mttachatner

other than tirouan the alinentaty sYSt e, £ HehidRio el BIEPGHP
IEM system, infra).

The inhalable device may comprise, for example, a microchip. The
microchip may be independently deployed. The microchip may also be attached
to, embedded in, or otherwise integrated with a device. The inhalable device is
capable of ascertaining parameter(s) associated with inhalation, e.g., measuring
or tallying doses of an inhalant. The inhalable device may also comprise, for
example, an inhalable microchip used to ascertain parameter(s), e.g., inhalation
time, identify an inhaled substance, etc.

The injectable device may comprise, for example, a microchip. The
microchip may be independently deployed. The microchip may also be attached
to, embedded in, or otherwise integrated with a device. The injectable device is
capable of ascertaining parameter(s) associated with injection, e.g., time of
injection, identification of an injected substance, etc. In various aspects, the
injectable device is capable of injection into a human body or a non-human body,
e.g., injection into the circulatory system of a human body.

The implantable device may comprise, for example, a microchip. The
microchip may be independently deployed. The microchip may also be attached
to, embedded in, or otherwise integrated with a device. The implantable device

is capable of ascertaining parameter(s) associated with implantation, e.g., time of
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I nhal ation.In sonme aspects, the devices are capable of ingestion, i.e.,
entry into the alinentary system of a human body or a non-human; inhal ation
(ei ther tWwe 0mvi0s8770r a substance associated with the de¢iras2009/0¢9618 a nasal
inhalant). In various aspects the devices are capable of injection,

i nsertion, inplantation and / or inbibing, etc., into/ by a human body or
a non- human body. The ingesti bI e devices 300a gather / collect / generate

| EM data via vario

1 1 1 1 th
oot Sy sl e atragictis bR S il freke R %%@"tyngestl bl e

event mMafl@hgticht 8K, $EmBBMIGRS gARRANROSN A &R etd@@alr%hfgmatbay @, various
met hods, e.g., wireless nethods, conductive methods via body tissue, etc.

The fol Ifbwiﬁgataﬁéia@@dml’b@t@flaltlmllﬁyng&t| bl e devi ces 300a. A

e o R B IS0 AT A BARSS et | 12

det ect i orec@fvetr heupral loalregdiviay G/&hodgbatfoﬁr Thefimlaitabeaeedivee AHayagent to a
body are provided. Enbodi nents of the conpositions include an identifier

and an aRtOCEES.ayerf [ranaMitERiGs yie Qﬁiadeé/@lf'pldé@theﬁ ipolantaklsRyses 52845, filed
Feb 008, |
S?g:];?r?/e%éﬁd\%é?& e&a?@ ?‘%‘%@Wﬂg%l nclude Qé\vnﬁ@eﬁ[c{éée@q 9?1 rlrﬁsrzfnﬁny

not be ppa‘améter( ), &. gjlhheanlran@l bebttypresuigpietol e carrier. The | dent ifier is
characteri zed bei n% activated ag)on contact with a target jnternal

physi ol ogi cal E nsesa é?g%\éI?e Ma)c 'BE”%ﬁ BSEXBPIes ACNICIORMER-nHNe t ar get site.
The per Sﬁf@'bfﬁlPOCé}( bé?ﬁ@é&y&fdenﬂ%‘a%g Pr e@'hé%l@t%cﬂgf)ﬁl‘éy%ﬂ&jbé“atttﬁcﬁed

physi ol ogi ca I on or on th and to recelve a
si gnal ofo, ehioddasd iDuoi wtgeumee intbgrat&lMithcadedse s Taesngrraablwldeulmeus
e a8 B PR oA d PG Y B e ith TR S35 RRIHPT vi th the

insertion, physiologic parameters such environmental content / fluid identification,

etc. In one aspect, the insertable device is embodied as a microchip

mechanically associated with a suppository for rectal insertion, vaginal insertion,

etc.

The imbibable device may comprise, for example, a microchip. The

microchip may be independently deployed. The microchip may also be attached

to, embedded in, or otherwise integrated with a substance, e.g., a potable

solution or fluid such as a beverage, etc. The imbibable device is capable of

ascertaining parameter(s) associated with imbibing, e.g., time of drinking,

physiologic parameters such as environmental content / fluid identification, etc.

In one aspect, the imbibable device is embodied as a microchip and imbibed

together with a beverage. The beverage may aid in swallowing, may be used as

a medication, etc.

Further, the IEM data may be associated with administration of a

therapeutic agent, etc. For example, administration includes, but is not limited to,

parenteral administration, i.e., administration in a manner other than through the

alimentary system, such as by intravenous or intramuscular injection or

inhalation.
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physi ol ogi ¢ data generated by the |EM Exanples are derived netrics, e.g.,
processed physical data to derive various netrics such as tinme of ingestion
dat a; corwDrzet)/aees77i cs, e.g., derived netrics conbi ned wCThiSeamusederi ved
metric data such as time of ingestion data conbined with data identifying

t he i ngested substance; and |EM data, e.g., derived netrics and / or

conbi ned netri csaggregat ed vm'th various physi ol ogi c data such as tine of

i ngestion data conbi ned w ata identif the est ed subst ance and
phosi ol ogi - ol SPTERERPaGoEe dEiceS Meianalid P ndgs o AL ciBoTL e
activati Qlﬂnéﬁt%@’éyétéﬁt d)ﬂ?ﬁ&l'nfahetfocﬂﬁﬁfd h@ﬁ“ﬂtuhfhrPthlaﬁ&Welt/heB%ﬁ,ﬁéewEé' ed

Cct ober I ncl udes ingesti'ble conpositions such
phar mai n®ioa @Hbe@QC@@éBDGa’EG&WﬂmﬁH teviee, erge aclafal mhaé@nthctrt vartausn

or ovt des2 SRS GG fogn AR HDIF o RIS GRo: FeaRit BREEH B HE boboence of a
predetermm@mgsudmhuﬁ/t@taatuhmrgsédgsotgn@h Huthgn estly. A life cycl e pharnma
i nformati cs system described in U Applications Serial No.

61/ 034, 085, fiheingestibiexgleviers300a gathes /IQP“@ta(rQ?n@é@ttédEM Jdatacé@muni cat i ons
t echnol t h t hat
Cechol o GaLTEAD, FRSLSR DRl T A FERSEARR 10 “ukn

further ahbstmcemsbnd»}mgaeta tRuathen esioossngdstivte adelttenarkey dateesqatent i al
privacy and signal radatlﬁﬁ&ﬁo g rns associated with RF| D technol ogy.

The | EM G%Y"éesr QQICQ UreRs ¢ @A ¥RROUSPRNUSH £-§-e WHPIRSSof | EM dat a
200.  ReCgightlod®¥oREy c(:)t[;/%rmétt%@@'\f?a bYHR ¥ IS RESTRE f&“dvﬁﬁ%%*ﬂé%gﬁh@ieset c. The

| EM data recel ver may al so transmt or otherw se rwar
vari ous afsl]heongestttih@deﬂmesiaﬂaar eceiver 300b may perform facilitate, or

O & O Ss RSO 8 bl Se ke L LR oo/ ©

at t achabpgyil 28MH0e! HlRIesS@IhbHIMiGHY, ah5@Rms and methods that allow for the
detection of the actual physical delivery of a pharmaceutical agent to a body are
provided. Embodiments of the compositions include an identifier and an active
agent.

An IEM system described in PCT / US2008 / 52845, filed February 1,
2008, includes an ingestible event marker (IEM) and a personal signal receiver.
Aspects of the IEM include an identifier, which may or may not be present in a
physiologically acceptable carrier. The identifier is characterized by being
activated upon contact with a target internal physiological site of a body, such as
digestive tract internal target site. The personal signal receiver is configured to
be associated with a physiological location, e.g., inside of or on the body, and to
receive a signal of the IEM. During use, the IEM broadcasts a signal which is
received by the personal signal receiver.
The IEM data associated with the IEM system include personal data, e.g.,

physiologic data generated by the IEM. Examples are derived metrics, e.g.,
processed physical data to derive various metrics such as time of ingestion data;
combined metrics, e.g., derived metrics combined with other derived metric data
such as time of ingestion data combined with data identifying the ingested
substance; and IEM data, e.g., derived metrics and / or combined metrics

23



or otherw se associated wth a human body or a non-human body. The | EM dat a
recei ver 300b include personal signal receivers such as patch receivers,
e.g., remvoablyposg7machabl e externally to a hunman body orCa/useetonsms body;
subcut aneous devi ces; inplantabl e devices; external devices, i.e., devices
whi ch are not designed for attachnent or other permanent or sem pernmanent
contact with the body, e.g., a nobile tel ephone. The followi ng are exanples
of the | EM dat ei ver 300b. The | EM syste P 2008 / 52845, supra,
"hel Udes SRR BT VaTRYS RV siab8G: CTREEndme 6l MgsEPega of ona

recei ver cq¥ipaell with éb&ﬂébnﬂZﬁ’@%éhﬁ@eﬁ@d %98%@@%%%@'5951@@0 HaELEYE
described in PCT / Novenber I ncl udes a

r ecei ver aa&$iz datas demperatarehety, e.g., located inside or within close

proximty to nf i qure Sreceiy. d i I froman in
vivo transm tgé:r%%&ﬁll%cﬁgﬂv a{ﬁ%%‘%bg C%QY'F ﬁﬁgg%cg@%gfﬁ& égg} 7c{ew ces 300c

i ncl ude 821563 flled devarsees 7( 2007”&'&:@@@@ |@@§éﬂ|€>leaécﬂﬁ v&itiond Bectiay iphafa-
associated with the | EM data 200. The heal th deV| ces 300c, for exanple, may

gat her, ®Mmatics enghlasheampositiens Ther eaniralled acivalioneingestiRieridenificss
communi Cﬂ%ﬁjo%aé éonﬂr&Fdo“é’dtR@u&H%lén ﬂh?p%@%es%ﬁ%@h'dﬁhgw erfifer f O
exarrpl e, via w rel anne etc e ata recel ver my

al so traimsesponse  therpresendeoiapeeditaminkgd stiatilusiat asgrget site bhe | EM dat a
receiver, 300b may perform facilitate, or enable various other functions
rel ated "€'€Rk | EM data and / or other data. Exanples include functions to

store data, PRORBR§oRAS ! fiotkash el B8RSR in'E, b devi ce S00c

may be attachabl e, sem | ant abl'e or otherw se associ at ed
with a hApahr:atblody Sﬁﬂathom m,’BZﬂeOBB:)dmd I\/Iétm:h Bxa0@8 mcludestRRFID getit " devi ces

S 2 Ol E A GAS5und BB REBor 8y R eSS bhor el g
medication packaging such that the medication can be tracked for the duration of
its existence. The system further allows in-body data transmissions while
addressing the potential privacy and signal degradation concerns associated with
RFID technology.

The IEM data receivers 300b include devices capable of receipt of IEM
data 200. Receipt may be, for example, via wireless or wired channels, etc. The
IEM data receiver 300b may also transmit or otherwise forward data. In various
aspects, the IEM data receiver 300b may perform, facilitate, or enable various
other functionalities related to the IEM data 200 and / or other data. In various
aspects, the IEM data receiver 300b may be attachable, implantable, semi-
implantable or otherwise associated with a human body or a non-human body.

The IEM data receiver 300b include personal signal receivers such as
patch receivers, e.g., removably attachable externally to a human body or a non-
human body; subcutaneous devices; implantable devices; external devices, i.e.,
devices which are not designed for attachment or other permanent or semi-
permanent contact with the body, e.g., a mobile telephone. The following are
examples of the IEM data receiver 300b.

The IEM system, PCT / US2008 / 52845, supra, includes an ingestible
event marker (IEM) and / or a personal signal receiver.
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configurations. As used herein, the term"intelligent devices" refers to
one or nore devices capable of generating and / or conmuni cating dat a,
e.g., w rebesslopsgmansmtted data, via a conmunicati on eoansedoneweas
destination. 2.1 .1 .2 Products | EM data 200 al so includes | EM data rel ated
to products 302. The products 302 include, for exanple, an ingestible
device / pharmaceutical product 302a. One exanple of an ingestible device /

phar maceuti ca pr duct 302a is an | EM hanjcal | y associ ated with

e catton. - 7B ACRKF iy B are AR RF U KEaUb el S Y SRS CHRAH &t i on i n
various P@WS/,USOW/QQEQS &l NAvekberals byed, heludes arREbrat a88ecipRt i al |y
integrated with the medi cation, and whol Iy | ntegrated with the

medi cat i with BHeodyERIgralpcatecHnsideat within closequeximstiie a kody, ,Comlglhfedetﬁl ous

medi oat | el Y VEHE AT MERTen Wb ARl uARRGK el el | ng

process, th@tboﬁy’l ous p0| nts in time after a nedication manufacturing
process, etc. Events | EM data 200 further includes data rel ated
to events 304Th%h§althpfte\§6ﬁ§|30@9érm|@de gdinle gevigretard metheds Fur t her

exanpl es, éébfé éf(iQSV\P cHev'i ?%\Eé&@at% iR @g'd%fh 28S 3g r?e%ﬂ h! denti ty of

medi cati on en a ngestron, etc. nts may i ncl physi ol ogi c

events, €ewces Beequoaexmnpreahmy gather, coltect) abgegatd, store, gansiitpe of day;
usage events |n estion of a nedic tlon of a _cardiac

resusci t@cieb’ﬁ’ 8&8 ommupicaie datapiig lé‘i’if‘g %i&e’\f’"l(@ ®gP8met ers 1 EM dat a
200 still furgBermi Eéﬁtﬂ?% o2 (6oLl DaRAHIBES oP RRELIhaNABKaERS € s 306,

e.g., |nd|V|dua|z patien a pertaining to an indivi pati ent
and mul t The ¢Eadatamecelaeramag Gispansiitiongtheywnd forpae getai dnvario@anpl es of

pat!ent SBSEH e RERAORA E8el SF A0S R a0 tSeiflle or BhGpie Vara R! © Pat! ent
other functions related to the IEM data and / or other data. Examples include
functions to store data, process data, etc.
In various aspects, the health device 300c may be attachable, implantable,
semi-implantable or otherwise associated with a human body or a non-human
body. For example, “intelligent” devices such as intelligent scales, intelligent
blood pressure cuffs, intelligent refrigerators, etc., may be integrated in various
configurations. As used herein, the term “intelligent devices” refers to one or
more devices capable of generating and / or communicating data, e.g., wirelessly

transmitted data, via a communication channel to a destination.
2.1.1.2 Products

IEM data 200 also includes IEM data related to products 302. The
products 302 include, for example, an ingestible device / pharmaceutical product
302a. One example of an ingestible device / pharmaceutical product 302a is an
IEM mechanically associated with medication. The IEM may be mechanically
associated with the medication in various ways, including externally affixed to the
medication, partially integrated with the medication, and wholly integrated with
the medication.
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i ncl ude aggregated patient data, patient popul ation data, e.g., conbined
patient data which includes various predeterm ned aspects of data regarding
at | east woeopawssgnt and excl udes data tendi ng to identiPCy/us2@antdedsi| ar
patient or an aspect in which the patient has a privacy interest, e.g.,
nane, age, diagnosis and / or other data which the patient wishes to retain
as confidential and / or undisclosed to the public. 2.1 .1 .5 I EM Data

Al gorithns | 200, al i ncl udes data rel at ed IEMd a al orlthms
Soa o o™ 1 SIhETE A8Y sR Al g GOy Ha,elaled Lo LEM dafa aloor | thy
under QODfo‘Pﬁﬁfl?a‘-téﬂgubét'an%@ eﬂfé’@l\ﬂméﬁ@e LhEAG Elatcd Wit tHE MR dR2B0A Rt 0T €
algorithns applied thereto, with B tcessed data as an output. The data, for

exanpl e, variaisphasesngio durilg 2 stedieaticsmmadtast BReprasasmatvapbpes pat i ent

ol at oa P B A€ AHEd mEsEA ! @%ﬁ@%@%@@s@” A8 i th he TEM dxta 200

generated by one or nore ingestible devices, an | EM system Wth
respect to | EM data processing associated wt h an i ngesti bl e devi ce,
aspects include, f&l-bREMAMS transmi ssion of the | EM data 200, |EM data
processing associated wth a receiver, and | EM data post-processing
aspects. Transm ssion aspects of |EM data and al gorithnms may include, for
exanpl e, nodulE idata 200 éumttssr m@ddegdaaanmlaedmaa events 384exhS peTmnal
transm ssi on as\ﬁ%ncts i ncl ude, i gi

% t‘% anal og, di |£i_al
spect r unfVeBHe t&@f%mete&%oet% UEREl & a@\?lﬁsdﬁﬁ'é'ge tfﬁhéo 'ﬁ‘&?é@gﬁp Asmi ssi on
aspects jjagi %n §&a fex |o%nt|§/”(5’f| mhbl%u&?‘?géﬂe%tét%ne lo8tish dgpand

nodu , u

nodul ati on, requenc at i phase no ation, quadrature anplitude
nmodul at i Ementarrrjays prebeenplaysicogiorevestd @dg., respiration rate; environmental
events, e.g., time of day; usage events, e.g., ingestion of a medication, use of a

cardiac resuscitation device, etc.
2.1.1.4 Patient Specific Parameters

IEM data 200 still further includes data related to patient specific
parameters 306, e.g., individualized patient data 306a pertaining to an individual
patient and multiple patient data 306b pertaining to multiple patients. Examples
of patient specific parameters include physiologic data, etc. Multiple patient data
include aggregated patient data, patient population data, e.g., combined patient
data which includes various predetermined aspects of data regarding at least one
patient and excludes data tending to identify a particular patient or an aspect in
which the patient has a privacy interest, e.g., name, age, diagnosis and / or other
data which the patient wishes to retain as confidential and / or undisclosed to the

public.
2.1.1.5 IEM Data Algorithms

IEM data 200 also includes data related to IEM data algorithms 308, e.g.,

raw data, processed data, or a combination of the same, which undergo
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The digital transm ssion aspects include on / off keying, frequency-shift
keyi ng, anplitude-shift keying, phase-shift keying, e.g., binary
phase- shiwO 2keyi0s8y7 quadr at ure phase-shift keyi ng, hi ghecTarsden/oaseds
differential encoded, quadrature anplitude nodul ation, m nimum shift

keyi ng, continuous phase nodul ation, pul se-position nodulation, trellis
coded nodul ati on, and orthogonal frequencydivision mul tipl exi ng. The spread

SpeCt rum-t ransm S | on aspects exa f requenc) hOppl ng
D oDl s T Ofp ABRTUE JhBTEN Srartlip SARIRRS by Mend A RS oy 19
transni S§p§1reoatﬁ@eé158w|tﬁ<blr&&%sea%rat§é§rahl @mpm NP qRRASE Shinfslekeyi ng wi th
carrier frequency rTDdu ation. The contention avoi dance transm ssi on aspect S

i ncl ude, intudesiagividealizrd paiigid|datadata andanulipte patient datd seGRIengy

nodul ati on. T I, ects include, for exanple, wake-up schenes,

pr eanbl eB@&%{ﬂ%@@%ﬁgﬁ G%Egcket schenes, and error code schenes. The wake-up
schenes i ncl utige IEmrdzﬁéQﬂ@drﬁhm@Uﬁéybbc?éfatédlﬂﬁﬁﬁﬁecﬁ@du@maé@aﬁé;hen”es The
preanbl e schenmes includ for exanple ique identifier for packet start

schenes. prn%saagaaslga@@&d W&'hé‘?%bEMrﬂﬂt@QQO qe@lefﬁiﬁﬁrbpﬂ AC daiere el ated to pill
type, pi ||n|g @ﬁ@bro%R/|c%'§é?gP”é|’1L@\tﬂl§é/§f I ot nunber, anount, prescribing
a

physi ci an, r mac e error code schenes |nclude for exanple,
repetition scmmmsespeetrtotl&l\/kdatarmscemeghssmmatedywlth annraghs’mdwmqvicaecks
and forward erro henes

Recd. So| SHAHE I GUEIe, BPiarRs) EgneaIseln eghodEM q‘?Ctaaa%%@i%Msdataur bo- codes,
oy be, JPEERRG PRkl G A BeanarsiRacandel Goststl ping agpabder 1 o
carrier Transmission aspects of IEM data and algorithms may include, for

example, modulation schemes, coding, and error code aspects.

The transmission aspects include, for example, analog, digital, spread
spectrum, combinatorial, and contention avoidance.

The analog transmission aspects include, for example, amplitude
modulation, single sideband modulation, frequency modulation, phase
modulation, quadrature amplitude modulation, and space modulation methods,
etc.

The digital transmission aspects include on / off keying, frequency-shift
keying, amplitude-shift keying, phase-shift keying, e.g., binary phase-shift keying,
quadrature phase-shift keying, higher order and differential encoded, quadrature
amplitude modulation, minimum shift keying, continuous phase modulation,
pulse-position modulation, trellis coded modulation, and orthogonal frequency-
division multiplexing.

The spread spectrum transmission aspects include, for example,
frequency hopping spread-spectrum and direct-sequence spread spectrum.

The combinatorial transmission aspects include, for example, binary
phase shift-keying with carrier frequency modulation.

The contention avoidance transmission aspects include, for example,

duty-cycle modulation and carrier frequency modulation.
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identification, decoding and error correcting. The position of the receiver
i ncludes, for exanple, the stomach, the side and the xiphoid. The energy
conser vatworzonalessmes i ncl ude schenmes for a periodi ¢ wak@ap/USe009/04961® sense
| EM wake-up such that energy, e.g., battery resources, is conserved during
non- awake periods. The carrier identification aspects include, for exanple,
Fourier transformanalysis, e.g., fast Fourier transform and discrete

e
Fourier transform phase |ocked |opp, filter bank tch filter, and

conbi nat or | al TEBCRIRS Seck MELS: BRHemAF e LBSETeT B IS t une- i n.
The decogiHinas Refkth padkst RhbResC AnbRGdrtddasRAekfest ncl ude, for exanple, the
above-iterated aspects. Wth respect to | EM data post-processing, aspects

i nclude, for ERamske;upbtherdes isludm foreexpmpleumuiltptdns sshestes archehirp cat i on
and coun% 'eggé%rre aspects, adherence netrics, etc. Wth respect to | EM data
pr ocessi %ﬁ ciated with physiologic paraneter netrics, aspects include,

for exanpl e, TheprsanBltcP@nas® inEikGeoforBamplé Neg@s kR ntificCRIr pagkéton,
optical, pressure, tenperature, sound, biocheni cal / biological, weight,

posi t i onStalesaheaeSel ect r omyogr aphy (EM3), and el ectroencephal ography (EEG).

date, e g, wonorare AR ERnEMeE S Sk SR ameley ot AR o FRALRORT 0,
Torrpi<i nSpiIIéxpiratidm:anaﬁmfabmrmarlo?ta’mjnhﬁ)éryanrmu@t,,prswrrbingpaysiaiadl, deviation in a

24 hour geri od, standard devi ation of consecutive five mnute periods, foot
print heBP@MaRYellfer sus standard heart rate, distribution-based histogram

oava o ocaer T PLPERLE SEhBAEL Yo Sor pRAYER. Pt SR Aty | S
schemes, checksums, cyclic redundancy checks, ﬁamming distance’schemes,
and forward error correction schemes, e.g., Reed-Solomon codes, binary Golay
codes, convolutional codes, turbo codes, etc.

With respect to IEM data processing and the receiver, considerations may
be given to, for example, position, energy conservation schemes, carrier
identification, decoding and error correcting.

The position of the receiver includes, for example, the stomach, the side
and the xiphoid.

The energy conservation schemes include schemes for a periodic wake-
up, e.g., to sense IEM wake-up such that energy, e.g., battery resources, is
conserved during non-awake periods.

The carrier identification aspects include, for example, Fourier transform
analysis, e.g., fast Fourier transform and discrete Fourier transform, phase
locked loop, filter bank, match filter, and combinatorial such as use of previous
knowledge about frequency to tune-in.

The decoding aspects and error correcting aspects include, for example,
the above-iterated aspecits.

With respect to IEM data post-processing, aspects include, for example,
pill detection, e.g., multiplicity of identification and count in time aspects,
adherence metrics, etc.
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respiration, fluid status, Galvanic skin response, blood flow, etc. |IEM
data processing related to acceleration, includes, for exanple, direct

accel er atworzpiomosgzh i ncl udes total activity and deri vedratasb@oasicon, which
further includes activity type. |EM data processing related to optical

I ncl udes, for exanple, hematocrit, 0 2 saturation, pulse oxinetry, etc. IEM
data processing related to tenperature includes, for exanple, body

or exanpl o NS e sbEHadER dGUERESyRe RSSO et Wil PhEabgiccecsi ng. o
rel ated baMaEPRIBHSE, AbpbelRliRELEA! fof BRAMBRS eldocardBBiam (ERCt@SE,

gl ucose, antibody, biomarker, bacterial, osnolarity, etc. IEMdata
processi R§G)elnapedance, aeeelodionaopticalcpregsyre; tempgiatyeesogndep, t ot al

ol s0 ) ncPbeim bRy RGBT BBy IV 8 ases and
/ or ot helectbencashadldgrtbpRR (EBG) ons t hat t errporar! |y anq /[ or permanently
retain, store, etc., datarelated to 1EM data, including data to be

conbi ned or adgMe@RIASNORIING FRIRISC; tBIEKEE &ifludRg, ke exmmile, SRBPERFSIARY be i n
any for%%éég.b'@évégéﬁah& |6R9‘ﬁb/9,r§!%léode n@@e@ﬂ’/@u Hal %nﬁiﬁwe- In various

aspects, repositories | ndependent |y enbodi ed and /
or may bEomakinsaktcy, learthate variabiligg ead. e 8 DMN, Istadqrdtdsviatieinah ed24 isuen( s) .
The storage repositorjes 3 10, for exanple, may intenperate aor otherw se be
associ at E%"%’vtﬁﬁarﬁféﬁrg&%'%@%t@ﬂs@%w@@e @W%@?E?gﬁépeb@ﬁ'@, el cat i on

ol ol S B T R Bl e I e 8o &
parti cul espgapan,iegt, 'psinopdl assinnodulagdmen. At various tinmes, e.g.,

IEM data processing related to impedance includes, for example,
respiration, fluid status, Galvanic skin response, blood flow, etc.

IEM data processing related to acceleration, includes, for example, direct
acceleration, which includes total activity and derived acceleration, which further
includes activity type.

IEM data processing related to optical includes, for example, hematocrit,
O2 saturation, pulse oximetry, etc.

IEM data processing related to temperature includes, for example, body
temperature, heat flux, etc.

IEM data processing related to sound includes, for example, heart sounds,
valvular events, etc.

IEM data processing related to biochemical / biological includes, for
example, lactose, glucose, antibody, biomarker, bacterial, osmolarity, etc.

IEM data processing related to derived data include, for example, sleep,

total energy, etc.
2.1.1.6 Storage Repositories

Ingestible event marker data also includes data related to storage
repositories 310, i.e., databases and / or other storage implementations that
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schedul ed or ad hoc, various |IEM data 200 enbodi ed as nedi cal data nmay be
comuni cated to / fromthe storage repositories 3 10 and / or from/ to
vari ous paonow/gosgsenponents. I n another illustration, nmeChasg0sysiens and
conpositions that allow for treating a patient according to a patient
custom zed therapeutic reginmen are described in PCT / US2007 / 1068, filed
May 2, 2007, which include obtaining dosage adm nistration information from

apatlent andu n he same to tajl or athera utlc [ n r the
at ent | (xRl A LcneiTans OMaStuT e A+ SAE Heleyt el GRURSi G
phar ”acei‘rhbldéﬁ’dqéé’t%atgfb% ERfBihe@brt ré@’e&é@%#ﬁﬁgéﬁﬁﬂé‘@%h! Safiegdiges. The
dosage adm nistration informati on fromthe patient may be stored, for

exanpl e, on t Horage amysee Boay foie orERIMat @sdeGnewntatiwill bg Knemat imtheon about

tosage ol db AT h aRPas B SR ads e R e SIS TG HORRE el rom. o
1.7 Q@mibobﬁlvﬂé?&iﬁomwwpérﬂamﬂ Whéllyﬂmlt@ﬁbﬁad Wl corpuidhelatt§M dat a
sources 3 12 are / can be included. Further, is noted that data and / or

| EM dat asm@n}@)orﬁhmﬂpr%%r@@@lt@&s St fgéeé@@p@g@ﬂ%mt@rﬁp@@‘t@péd I‘ efi ned,
et C. Via i Uilcbe) a%o&:ﬂ?é@m vaHdus!do WJ@%I@%S&%:EM Qé’ft[\ﬁar%oﬂafdﬁ? 8 f “om an

|ngest|on gatare 0in es I on O are gene
| EM dat acmmmmadlewaoemp&ﬂférss;@cat?ot brainibM, dys swmagd h@osm@aes 1300 data are
i | EM recei ver. Concurrentl or_in

| |
Bl tor nat TR e T kA oed %'?@&%P%@Petea%t%élﬁdagasea@ aablEd\éﬂaF?e?%% are
gener at Sf koo hE HAEPY b8 AR SaoRSob AR YA RIGLR B4 g1 n0 and

treating hemodynam c paraneters, supra, is generat $sly
transm t$cdteothJed bead Em:dvaarsouselEM data 30Mbmbokied EM’rtmhcal 2ot mvay biehe cardi ac

R TN R S R
derived y@,ﬁtsvpédrﬁy@némg_hods and syst ens.

In another illustration, methods, systems and compositions that allow for
treating a patient according to a patient customized therapeutic regimen are
described in PCT / US2007 / 1068, filed May 2, 2007, which include obtaining
dosage administration information from a patient and using the same to tailor a
therapeutic regimen for the patient, as well as preparing and forwarding to the
patient physical pharmaceutical dosages based on the customized therapeutic
regimen. The dosage administration information from the patient may be stored,
for example, on the database 306. The IEM data 200 containing information
about the ingestion time of a particular medication can be combined with the

dosage administration information to customize the therapeutic regimen.
2.1.1.7 Other IEM Data Sources
In various aspects, various other IEM data sources 312 are / can be
included. Further, it is noted that data and / or IEM data 200 from multiple

sources can be aggregated, integrated, refined, etc. via a variety of methods. To
illustrate, IEM data 200 such as ingestion data related to ingestion of a
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One exanple is continuous field tonography, e.g., electrical tonography
(ET). One continuous field tonography nethod is described in the U S

Pat ent ApwDI208KG06877Seri al No. 60/797,403, filed May 2, 2P00AIS2000@4%38 di ac
data includes cardiac-rel ated paraneters, as well as clinical data for
clinical applications. Using ET, various cardi ac paraneters are neasured,
such as stroke volune, ejection fraction, dP/dt(max), st rai n rate(mx),

peak systolic mtral ann r velo end s stolic stolic
Dot e, adicaudniasd generalpd frofh el dEM el Suide oo b8 afFias BEEM'S Ger fve
or 'nfersy@ér‘nouﬁwé)ﬁgfegfémaééé’r@%ﬁ‘@b’sél?%%n@hﬁt@é@ﬁiéﬁ%b(ﬂ rbeé@éences For
exanpl e, an ejection fraction parameter nay be used as a basis to predict

ventri cul ar syabeusentlyperinamalirreativehimeerarioss phgsielogicdatBraehtase

and di spracldedhdtah RS HeneRgH s 2 bRy EHeTRs Soke B atpe WikiTae, for
exanpl e, for @hdniteeingrare @e@ttng‘ hév@sdy@amiseddranetérs, @uppal %gémfra@dmd
physi ol ogi ¢ paraneters such as ejection fraction (E d dP/dt. In various

aspect s, Wirptesglyitransanittge t@ thealE M &laéd ranehed 3§0bh Ih@e' '\Eldlaéﬂa?@() ﬁﬁdﬂh%w de
ddi t
\a/lar: OL;’”QA géga{rgo&{ mlggg dg-r{;%?{/‘% ?é@lre%hérog&r@%azg Caﬁﬁ%gﬁ/e pa%r?m- rel at ed

dat a di sgataysysteawisagh @lsiar aaio reél ayﬁerh | EM data are described in the U S

Pat ent Applic tlon Serial Nunber 61/076,577, filed Jupe 27, 2008 wherein
various ET ph&i ystsgic: Cardianania is dariyed &3 vaiouHmetinds A ystamg: ventricle

e oAy e Mty Cen e asomRgl g el noesL Lo
gauged. 202erduimtlmheu&Ueldzomqgn&pmdmstrmwgmsdmhe@ indthe dey. Radéntwvare, and / or
combi nat RBRLAP LI A e STty oarl oTre S aAndStioehe 1 en
data 200garde- M*I’ét@él da‘?&r%bt@r@gas %%@Wmdma@%%nmm SHpliehfondg,
processi Bgl’ngaEnT varlous cardiac parameters are measured, such as stroke volume,
ejection fraction, dP/dt(max), strain rate(max), peak systolic mitral annular
velocity, end systolic volume, end diastolic volume, and QRS length, etc. The
cardiac measurements may be used to derive or infer various performance and
wellness diagnostics / inferences. For example, an ejection fraction parameter
may be used as a basis to predict ventricular synchrony performance.
The metrics generated from the continuous field tomography include, for
example, velocity, acceleration, and displacement.
The clinical data derived from the metrics include, for example, left
ventricle stiffness as well as ET proxies for other physiologic parameters such as
ejection fraction (EF) and dP/dt.
In various aspects, the clinical data may be combined with the |IEM data to
provide additional information. The information may be useful, for example, in
various diagnostic and analytical pursuits. Comprehensive patient-related data
displays having clinical data and IEM data are described in the U.S. Patent
Application Serial Number 61/076,577, filed June 27, 2008, wherein various ET

physiologic parameters and derivations such as EF and ventricle stiffness are
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transmtting the EM data 200. In various aspects, the hub 202 receives,
generates, communi cates, and / or transmts, the |IEM data 200, alone or in
conbi nat w0 2ei0tdesgrrher data, i.e., non- | EM data from vacrassomouwstes.
Non-| EM dat a i ncl udes non-1 EM physi ol ogi c data. Exanples of non-1EM data

i nclude heart rate, heart rate variability, respiration, physical activity
| evel , wake patterns, tenperature, etc. Conmunication of the | EM data 200
to and fromthe hub 202, ] es any transm Ssion neans. or carriers, and
conbi nat PSREYEdPaenar MHbITEM FER ith A BeoRal 8 Magto JtticE Ty Sef . “hs i s
known i ngighe|af the eff AR A%AIthakl® rh i re. Figure 4
iIIustra?ggg%%%tﬁﬁg gggygzggﬁiateéﬁaighé?ﬁg I%%Pg§¥gggganemork 102 of
Figure 2, according to one enbodi nent. The hub 202 conprises various
categories of devices, e.g., personal comuni cation devices, base stations,
and nobil e tel ephones. Personal conmmunication devices include, for exanple,
devi ces havi ng communi cati on and conputer functionality and typically

i ntended for individual use, e.g., nobile conputers, sonetinmes referred to
as "handhel d devi ces". Base stations conprise any device or appliance
capabl e of receiving data such as | EM data. Exanples include conputers,
such as desktop conputers and | aptop conputers, and intelligent devices /
appliances. Intelligent devices / appliances include consuner and hone

devi ces and appliances that are capable of receipt of data such as | EM
data. Intelligent devices / appliances may al so performother data-rel ated
functions, e.g., transmt, display, store, and / or process data. Exanples
of intelligent devices / appliances include devices and appliances havi ng
refrigerators, weight scales,toilets, televisions, door franme activity
nonitors, bedside nonitors, bed scales. Such devices and appliances may

i nclude additional functionality such as
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sensing or nonitoring various physiologic paraneters, e.g., weight, heart
rate, etc. Mobile tel ephones include tel ephonic comuni cation devices
associ at esowntonossri ous nobil e technol ogi es, e.g., cell eCamsp@dmerchs. | n
one aspect, the hub 202 includes an | EM data receiver enbodi ed, for
exanple, as a receiver such as a patch receiver 400; a persona

comuni cati on devices such as a handhel d devi ce 402; a base station 404,
and a nobile églgﬁﬁone 406. The patch receiver 400 includes, for exanple,
devi ces capa t least receiving data, signals, etc. Patch receivers
400 may be attachable, e.g., permanently or renovably attachable externally
to a human body or a nonhuman body. For exanple, the patch receiver 400 may
i ncl ude a recéhgduba2R nelugisenwrandwase devicpr sefiwiaref anddorachment to and

renoval , i i 0. t i_vel th recei ver 400 may be
I mpl ant a%#'ﬁ%'éag%ng{Eﬁ'ﬁ{paoﬁ}%gg(ﬁégseﬁém,gg§M§tgmsar§§'§ﬁgﬁéﬁ%r gﬁﬁat I on. One such

r enovabl yorabinatiba® be g ame Mateh ?@hel"a(ﬂ fursctioh@oR@hsADACat BIRAEM aari ver of

the | EM system described in PCT [ US2008 / 52845, supra. The handhel d

devi ce 4800, iaflyginge fRG41\EAT t YOHRY dNaRipYIatiage digplayeng: Pro¢rRasinge andi/é@r exanpl e,
conput i ng H&%'t t%an;i,\,qlga ter-related functionality, e.g., typically
havi ng a %i sSp tg@&screen W ‘ouch input functionality, a mniature
keyboard, et cln viarjoes adpelt) dinehdb @€2ireesiveacdearteatespcomranidates aanpef sonal
digital assistant (PDA) having the input and output conbiped into a

t ouch- sc?'é@%ngrrﬁtt%rtéﬁé%; FRia <40k 81 @5%&%9@@“ Wit OfRrdalasie-i Ag-

ot 1 Bl R nees MohachiagBukatR ENBIa,
handhel ddatevifxamgizsiof obodEM dattinelude heagt rate heart rate variability, ’
respiration, physical activity level, wake patterns, temperature, etc.

Communication of the IEM data 200 to and from the hub 202 includes any
transmission means or carriers, and combinations thereof, including wireless,
wired, RF, conductive, etc. as is known in the art or as may become available in
the future.

Figure 4 illustrates the hub 202 associated with the IEM data framework
102 of Figure 2, according to one embodiment. The hub 202 comprises various
categories of devices, e.g., personal communication devices, base stations, and
mobile telephones.

Personal communication devices include, for example, devices having
communication and computer functionality and typically intended for individual
use, e.g., mobile computers, sometimes referred to as “handheld devices”.

Base stations comprise any device or appliance capable of receiving data
such as IEM data. Examples include computers, such as desktop computers
and laptop computers, and intelligent devices / appliances.

Intelligent devices / appliances include consumer and home devices and
appliances that are capable of receipt of data such as IEM data. Intelligent
devices / appliances may also perform other data-related functions, e.g.,
transmit, display, store, and / or process data. Examples of intelligent devices /
appliances include devices and appliances having refrigerators, weight scales,
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software agent / application, associated with the IEM data 200. In various
enbodi nents of the handhel d device 402, the software is preconfigured,
i . e., confwouoriioss7oy t he manufacturer / retailer; confi goraist@slbysihe

consuner, i.e., downl oadable froma website; or a conbination of the sane.
One exanple of software is an auto refill application related to or
integrated with an auto refill systemto facilitate automated prescription

refill functions.. The hase statian, 404 includes. systens, subsystens,

evi ces, LUt FIgHisiEB R, SRR B st L RiariBre. BRSRGR o iars, PERSaBRay ( he 1 EM
data 200guti d¥dick8 ehoapphahses FZ§ iRABEe BlddltioRal RACTORNAIRRBLYN BBt er oper at es
with a receiver such as the patch receiver 400 and a comruni cati ons network

such as $enrsing oemMusitoriey yaPes pbysiplegic garameiats, @), weightdigaut éte, e. g.,
servers, personal computers, desktop conputers, |aptop conputers,
intellig% t devices / appliances, etc., as heretofore discussed. |In various

aspects, the Kefe sélaphofedPélutRitcRpheniosirathuafcationidevResaisedciaiéd or as
di stributed conponents, e. desktop conputer and a nobile tel ephone in

conmmuni c¥ith yaraus H‘Qm@’tﬁﬁhi%d{’@@igén@-gisrp%léhfr@ﬁw&%ﬂkﬁon with a patch receiver
and the Interpet,. égpfcﬂ,”ﬁ]earﬁﬂiaﬁéﬁnc’idbee&b?ﬁﬁl\ﬁtoaatté fesei\?ej/“ d{ﬂ%éﬂg&sfo? he

functionality to wr'elessl’y Tecerve an or wre ransmt data,

e. g : hI Edkataple, 20& neeeiﬁ/bvedcrﬂ nom patdht regebwer 1406 ﬁtpersdsmlmmhumieaﬁxbwer 400
and the Internet. Further.  in various_aspects, the base station 404 may

i ncor por @UCehaush gs ahandheldidavice ﬂﬁ?h’?‘%@.sﬁ.s,tat!ﬁ » agf & € various
devi ces. e’f’%ﬁﬁo VWoges may generate, receive, and / or communicate data,
e.g., IE‘VI ata 200. The devices include, for exanple, clock radios,
intelligent piThé patcipeeceiver 490 includesaf@raxaneplg, dedess capallaphbt keast

o v ik e AP, B ERSNE o R BBt e dose(o) o
permanently or removably attachable externally to a human body or a non-
human body. For example, the patch receiver 400 may include a receiver and
an adhesive layer to provide for attachment to and removal from a region of skin.
Alternatively, the patch receiver 400 may be implantable or semi-implantable,
e.g., subcutaneous implantation. One such removably attachable patch receiver
400 is the personal signal receiver of the IEM system described in PCT / US2008
/ 52845, supra.

The handheld device 402, also referred to as a “mobile computer”,
includes, for example, computing devices having computer-related functionality,
e.g., typically having a display screen with touch input functionality, a miniature
keyboard, etc. Types of handheld devices include, for example, a personal
digital assistant (PDA) having the input and output combined into a touch-screen
interface; and enterprise digital assistants offering integrated data capture
devices like bar code, radio frequency identification (RFID), and smart card
readers, etc.

In various aspects, the handheld device 402 includes software, e.g., a
software agent / application, associated with the IEM data 200. In various
embodiments of the handheld device 402, the software is preconfigured, i.e.,
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"intelligent" devices such as scal es, blood pressure neasurenent devices,
exerci se equi pnent, e.g., tread mlls. Further exanples include body wei ght
sensors, WORDmOSENsors, position sensors, e.g., bed semsors2000ladons
sensors, portals in doorways, refrigerator and food devi ces, bathroom
facilities devices, etc. The nobile tel ephone 406 includes, for exanple,
devi ces such as a short-range, portable electronic device used for nobile

UDaeT onsco e g Ehasan Fo el iarohele ByThe S8NeTReL &y od r o as
" nobi | " gowiloa8hBRSfrom £ REbsitelor RN&3Rbinati6 s bk tHtheqge, or "hand phone (HP)".

In addition to the standard voice function of a tel ephone, various
enmbodi ment s oPnguxanple of splivaesisraryagioppbll apptgaioadelaiedimdr servi ces and

packer sl AR n Al (S PR ks e B 380tk (short
range dafyactio®i ce conmuni cations), infrared, canera with video recorder,

and MM5 for sending and receiving photos and video. Sone enbodi ments of
nobi | e t el ephbhedaserftationd94dnelapes sustemns, woPRYIEMBadevieeutanshisor cel |

sites), %ﬁxﬁﬁuéﬁ‘ts thé;ttFg}dﬂx‘/{eé{rah%ﬁ%ﬁt?fBPPeléftHehﬁl\ﬁ"dQH Eo?.""’l'sﬁa égfcfhlst el ephone

net wor k or 's comuhicatrons i1 n the case o te phones.
Vari ous esients,thetasefstatian ¢animeinepbbnieseroperatesnéthta tezeiviee sloh esnke, at

| east a portion of which can be navigated usin he nohi| e tel ephones. In
vari ous %Eé?%‘?‘v?fh‘éo%ﬁﬂIaeCQ'BWBPﬁ?HE”%@GtWWBIS%@EsassYBf?BW%?t-e. g., a

sof t war eEQ%E;eIS{ ?fac%\%lei Gafida043 Eérgbﬁféré!‘,‘ é.pﬁts@ﬁ/éré'\é%{)ﬁ%l%@nplﬁ?é?s exanpl e

is an auto r application related to or tegrated wth an auto refill
syst em t deskiop cotputeraulapton eamputess rintalligent defices / ipplanaess etd.,ras/ar i ous
enbodi ments. of the rmbicLe t el ephone 406, the software is preconfigured,
i.e., colfRIPYH 'é%@se{ e manufacturer / retailer; configurable by the

consuner, i. ey vARUl L33l end base atation 404 may be embodied as an
integrated unit or as distributed components, e.g., a desktop computer and a
mobile telephone in communication with one another and in communication with
a patch receiver and the Internet.

In some aspects, the base station 404 includes the functionality to
wirelessly receive and / or wirelessly transmit data, e.g., IEM data 200 received
from and transmitted to the patch receiver 400 and the Internet.

Further, in various aspects, the base station 404 may incorporate and / or
be associated with, e.g., communicate with, various devices. Such devices may
generate, receive, and / or communicate data, e.g., IEM data 200. The devices
include, for example, clock radios, intelligent pill dispensers, pill managers, e.g.,
devices capable of receiving various substances and producing a combined
substance, dose(s) of substances, etc., pharmaceutical compounding devices,
“intelligent” devices such as scales, blood pressure measurement devices,
exercise equipment, e.g., tread mills. Further examples include body weight
sensors, motion sensors, position sensors, e.g., bed sensors, chair sensors,
portals in doorways, refrigerator and food devices, bathroom facilities devices,
etc.
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website; or a conbination of the sane. Further, various enbodi nents of the
hub ensure privacy requirenents via predeterm ned nethods, e.g., an | EM
dat a sourwe 2demiossr7300 i ngested by an individual transmPC3/useemiosicre | EM
data 200 via body tissues to an | EM data receiver 302 enbodied in a patch
recei ver 400 renovably attached to the individual's body. Signals
associated with the sensitive |EMdata 200 remai n undetectabl e beyond the

i ndi vi dual o e|v b pat ch re ei ver 400, various

Lo e o DB T FolbRBSpE e el BBs BBt SRabre sebioos Seh Bd oner ypt the
| EM dat asl?@r@rérﬁqe %‘ﬂ%bﬂa él@@tﬂéﬁlctde@fb%r@@'ﬂ P mddilet Wi sramar . br eaches of
sensitive data Transm ssions and / or unauthorized access to the sensitive

dat a ar ecemoluncatioraven@rnetwark etispesigzedcelisitetmasediations. ubiee owhtienat i ons

pat oh r R Ee A B SRR kAOwh T kR S RESAELTeD2 o0 oo

nobi | e t &JeiniaePRoAEE “cdinpisond”0br m@p@rﬁmet )patch receiver 400 wirelessly
transmts IEM data 200 to the nobile telep ne 406 having a receiver and a

sof t war e agenth agditiorin wetsian@am vomfw@a@n@éat@hephﬁeemﬂﬂ% t el ephone 406
br ocesseg ERANTNEH Tl 1o phBhELPAS, SR man T qociBrBPRARRS AR o

rel at ed accdsserieEbudata shoft messadeosereicanBiMS) far wshmssagmggreaMIi cal user
In sone aspects, the software agent generates displays

terf GuUl t
W th o pPAIEl SHHEREA ToT BeRoEna theaTed VA GrBH g PRaBIan (T (RIE e
bel ongi Ngated i ESIFHRIRAHRASHIANCR! oAVEIIGHS VRIQDIRBRde Cthd wRSUBEe

devi ces, comunities, etc. ustrate t oregoi ng, the ata 200
may i ncl smmild@aadaboemn@rpho'ng@anddldmdlSmmecﬁmermnltsaofemmbdle by the nobile

to o preRRTIRRERN e o Pl aaor et SRR satiprs det e nuecie e oper
medi cat i Riin NAkrE&ibcted to the publlc switched telephone network (PSTN) or satellite
communications in the case of satellite phones. Various embodiments of mobile
telephones can connect to the Internet, at least a portion of which can be
navigated using the mobile telephones.

In various aspects, the mobile telephone 406 includes software, e.g., a
software agent / application, associated with the IEM data 200. One example is
an auto refill application related to or integrated with an auto refill system to
facilitate automated prescription refill functions. In various embodiments of the
mobile telephone 406, the software is preconfigured, i.e., configurable by the
manufacturer / retailer; configurable by the consumer, i.e., downloadable from a
website; or a combination of the same.

Further, various embodiments of the hub ensure privacy requirements via
predetermined methods, e.g., an IEM data source device 300 ingested by an
individual transmits sensitive IEM data 200 via body tissues to an IEM data
receiver 302 embodied in a patch receiver 400 removably attached to the
individual’s body. Signals associated with the sensitive IEM data 200 remain
undetectable beyond the individual’s body. Once received by the patch receiver
400, various computing components of the patch receiver 400 cleanse and / or
encrypt the IEM data 200 for onward secure transmission. In this manner,
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I ngested at the proper tinme, the software disables an audible alarm
scheduled to alert the individual to take the (already ingested)

medi cat i oW 20twWsEVerti ng an unnecessary rem nder and r @CDSAEI0NE1S
annoyance associated therewith. The software agent, via the GJ, displays a
standard nmessage to the individual notifying of the nedication ingested and
the tinme of the next dosage. Additionally, the software agent nay include
functi on | it I:geneﬁa or facilitate financial . transactio I n one

exanpl e, &68 e%é’ Phi¥daia Lansipissions @nghior WigUNzedAqorers &0 fi6h that the

proper neshGid @nalis Nerfed. ngested at the proper time, the software agent
generates a predeterm ned charge for the ingested nedication, the
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financial account of the patient. In various other aspects, the transaction
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char ged accor tinet or service is used. In

anot her Ehamngptaveraoftthamsailei terephsnasmﬁqeeewdsme IEM data200ed gaftware
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e RSBy 5 BB SR Al o BBl B L ot o
I ot gt g s £
sof t war edevices, communities, etc. Y y i
To illustrate the foregoing, the IEM data 200 may include data about an
ingested medication. Once received by the mobile telephone 406, the software
agent may compare the data about the medication to a predetermined
medication regimen. Upon verification that the proper medication has been
ingested at the proper time, the software disables an audible alarm scheduled to
alert the individual to take the (already ingested) medication, thus averting an
unnecessary reminder and removing the annoyance associated therewith. The
software agent, via the GUI, displays a standard message to the individual
notifying of the medication ingested and the time of the next dosage.
Additionally, the software agent may include functionality to generate or
facilitate a financial transaction. In one example, upon occurrence of a certain
event, such as verification that the proper medication has been ingested at the
proper time, the software agent generates a predetermined charge for the
ingested medication, the verification service, or both. The charge is transmitted
to a financial system, e.g., the patient’s cell phone transmits the charge via an
IEM data system to a computer system associated with the patient’s financial
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conponent, and / or communi cati ons conponent, as well as networks, systens,
and subsystens of the sane, which generally function to provide a service,
functi on,wacbiniossry etc. related to the | EM data 200. TReTIUSkMdAI®H1SYSt ens,
for exanple, collect, manipulate, calculate, transmt, receive, store, and
/[ or otherw se conmuni cate at | east a portion of the |EM data. Each | EM
data systemis built around a predefined business function or service and

i bl ed via t I data f. ._One o | EM dat t b
51 oo Guutie b e SRRl AR R o R B SRR, e,
the col | gcthieqinatierrnagenent, distribution / dissem nation, billing and / or

other activities related to IEMdata. Further, one or nore | EM data systens
may be associ ki \afionistathenaspactsidhe tiogsaetian alodelgryrhe b#ead ex yapdes one or

"t or contlar B Pl TRRerB P i sakfich | drboc o d YR LALE sk o T EM dat a
systems mRydePivhersi @@eiiﬂérpﬁ*oductfdﬂédﬁﬂbeﬁé"@hér@%%ﬁ:@rd‘l@%@d_ﬁﬂbI@ﬁ fhvofti es with
one or nore conmercial systenms. The | EM data systens 204 include at |east

one conpmerhe psoduct ongetKies 5 Ured. cla angihenfxampland transactiashiuni cat i ons

conponen al ' : ' i r Lty
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t he hub 2&Ricend niktemdynédsarédEN rdzstharnd8@ valuedandicitdrged ascoiting teethe
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ignrree;g%ge @na Eggfréoeﬁggg} ﬁiergpeu }étgven S lnclludSey ga%rglacade |b%ﬂat?c§)rp agt\éa syste
and cardiac resynchronization acts. Examples of therapeutic services include

administration of therapeutics, therapeutic consultations, etc.
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storage nedium having |EM data related to patients and prescriptions and
can each utilize the |EM data for predeterm ned purpose(s).Figure 5

i 11 ustratwe 2exenopd7ary | EM dat a systens 204 associ at ed wpCh/ush@9loEigiat a
framewor k of Figure 2, according to one enbodinent. The exenplary | EM data
systens 204 include, for exanple, feedback |oop systens 204a, decision
support systens 204b, auto refill systens 204c, patient tools 204d,

behavi oral megi.ci SYS en¥ 204e, incentive systens 204f, personalized
comrer ci al prg@ﬁgﬁg£¥&§§W§J¥B§ 204g, auto billing systens 204h, tracking
systens 204i, interdiction systens 204), subscription systens 204k, |EM
data coll ections 2041, approval systens 204m forecasting systens 204n,

financi al sysieedEModata systems 204 mchitieran\siaduare campoart, seéivare net wor ks

cour ces GmaRRE BY /o BT R o RERINBS ar 28 R e AR, S99 o
provi de aegdbps)stémbar it sQmetl WhitH (I!}értérgllypfmfctibﬁtdi peowdieatserieged on the
aggregation / analysis. Fi 6 ilTustrates an exenplary | EM dat a

1 ampwor lingtion, agi: 9lg. telateddo s IEM siata 200 Fe0i dateansiemg, 106 one

enbodi ne e b : | , r | e, server 500

havi ng a%)tﬁﬁ"ln %f Féﬁ&g’()@%ﬁ#é&ggt (Z%g@g%%%%gﬁ[hg%@?%asttéﬁf ra génzv%rk 102 further

I ncl udesothEkividatcon2fiOnigate ahleabtd portivinosfited IBRYdatas t he nobil e tel ephone

406. I n various aié)eccg, t he feedback Ioog system 204a nay. i nteroperate, or
I ¢ e aia P

be ot herwi se &8% WYBIRM (Sl Arorgick cfined RuaiessHUPBUCT AT / or one
or nore S Pis SHad ; 1E 8 id 0 bENEN | ngests

medi cat i (§)n av@rggilsan | n%(ggltai]tﬁ?e m@gerﬁf\gg at gﬁt@gﬁ. Tg%tal\ ngesti bl e
devi ce geystemsesay BMictageatedOintaropératé ontercdmmenticade ooothedersei sharatoron and
time of *urrll%%?ttﬁeocr:]oﬂe%t[igﬁ,rr%talnggémyﬁﬁ dus"[ﬂBStﬁénb} Sissemination, billing and / or

other activities related to IEM data.

Further, one or more IEM data systems may be associated with one or
more commercial systems. For example, one or more IEM data systems may be
integrated with, interoperate with, and / or intercommunicate with one or more
commercial systems. One or more IEM data systems may otherwise share or
further the IEM data related activities with one or more commercial systems.

The IEM data systems 204 include at least one component, e.g., hardware
device, software, and / or communications component, which generally function
to provide a service or activity related to the IEM data 200, e.g., a computer to
receive |IEM data 200 from the hub 202 and display the IEM data 200 in
conjunction with other information.

Examples of components include a computer, a receiver, a transmitter, an
application, a software module, a data storage medium, a processor, a memory
component, a personal communication device, software, a communication link,
and a handheld device. Itis noted that two or more IEM data systems 204 can
cooperatively or independently use one or more of the same components. For
example, an auto refill system and an approval system can each access a data
storage medium having IEM data related to patients and prescriptions and can
each utilize the IEM data for predetermined purpose(s).
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device transmts the information to a receiver. The receiver, in turn,
comuni cates the information to the hub 202 enbodi ed as a nobil e tel ephone
406 assocwetzeth/onsg7n t he patient 506. A sof tware agent re®caaskooon446he nobil e
t el ephone 406 aggregates the received nedication identification and tine of
i ngestion information with the bl ood pressure neasurenent informtion and
forwards the aggregated data to the feedback | oop system 204a The f eedback

| oop system 2Q4a, havin erver 500 f re 50 d dat 5
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an anal y204d,dbela\Bofttraedidite £§SEMS 2046 Sihcentivers y&idmsoZomH| at es addi ti onal
IEM data 200 in the formof a decision on pati ent adherence and a deci sion

on treat nemormzneéewnmm@lal pyeduets Lsryviras 204gaupdilling systemsiat abase
504 f h
o0e Lo SO ot AR THEIAIEoh L ARTRIG, dbpstitgh sueh 20 2

havi ng paystents 24k, IEM dats cphgcticns.204l, rmqbiroeall systens 2041 ons, etc. The
heal t hcare system 106a faam [ i tat es. utomat i C cg‘r oces%&ﬁl%éand feedback

enabl es tQreeasiingsysiems 404, fipgngia aﬁygﬁ)@msg 12 PheBee provi der,
enabl es Qﬁét@n‘l QEHF aﬁd%ocdlefﬁlﬁ ? ugst ructions by t he heal t hcare
heal t h

provi der,” etc. exa are system 106a conpares the
deci sion data received fromthe f eedback | oop system 106a with stored

heal t hcare provide tryctiaons nedlcatlon regi nen adherence is
satisfactory andn?s E KLSop Sydtem

Feedback loop systems aggregate various sources of data, e.g., IEM data,
analyze the aggregated data, and / or provide feedback information to multiple
profile recipients based on the aggregation / analysis.

Figure 6 illustrates an exemplary IEM data framework 102 including a
feedback loop system 204a, according to one embodiment. The feedback loop
system 204a includes, for example, server 500 having application 502 and
database 504. The IEM data framework 102 further includes IEM data 200 and
the hub, embodied here as the mobile telephone 406. In various aspects, the
feedback loop system 204a may interoperate, or be otherwise associated with,
one or more IEM data systems 204 and / or one or more commercial systems
106.

In one scenario, a patient 506 ingests medication having an ingestible
device integrated therein. The ingestible device generates IEM data 200 in the
form of medication identification and time of ingestion information. The ingestible
device transmits the information to a receiver. The receiver, in turn,
communicates the information to the hub 202 embodied as a mobile telephone
406 associated with the patient 506.
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needed at this time; nedication regi mren adherence is not satisfactory and
action is needed at this tinme; nedication reginen is satisfactory but
action i swoeetedss&wr this tinme, e.g., titration i s neede@CTatSe009/0a9ds
generates the conparison result data for review by the healthcare provider.
The heal t hcare provider utili zes the I nformati on to advant ageously adj ust
patient treatment parameters, prescription and dosage requirenents.

The heal th d based th | t .g.,
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f eedbackplessprajancaswianenttiefopaetienandripoyargs it agesﬁg@m daia tprtbedat abase

pat | ont 55805k R VAR et e ek Bab Rl 3 S FUGE B S R ad o, ¢ e

heal t hcagsftearet 50, Hh@adatab@g@em Aeeeives dhe ag?m@alte&dél% Mbmhh@'fmdtﬁles'i one
other | EM data system 204 and / or commercial system 106. To continue the

f or egoi n§lepNanet 4G5 o, vig hegefiwaenS@a cosrieaiheyagaetatsdidai@donedi cati on
o9t en bR HEbkAARoL By HBSRBEASIB07 TBRIGL ) BADRR O BLIRC Che

f eedback eal thcare system a for
adj ust edmoetirenght dose egmeeiicadtiontiha ﬁmelmmanraerprfelsepapemtoﬁoa bas commer ci al
system such as a %aés%stem 106h

f? refill phar macy system 106b
fills theonyeenty E%‘ﬁeéi' BRIRMMINCA TS Ya'“ﬁ@@%g?é‘dt Beften%'OP@ €| oop
system 2Qdaq) FEnHérYt'db@n ded P&oléf@%@@t 588 réé’s?}rém 204a updat es

the patient's data In ata e541tF;ore w prescription and
ful fill meaesofentdér@spr escri ptlon and conmuni cat es the notification to the
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generates additional IEM data 200 in the form of a decision on patient adherence
and a decision on treatment efficacy. The IEM data 200 decisions are stored in
database 504 for future reference and forwarded to a commercial system such
as a healthcare system 106a associated with a medical center computer system
and having patient data such as physician’s medication instructions, etc.

The healthcare system 106a facilitates automatic processing and
feedback, enables accessibility to the IEM data 200, e.g., by a healthcare
provider, enables data input, e.g., healthcare instructions by the healthcare
provider, etc.

For example, the healthcare system 106a compares the decision data
received from the feedback loop system 106a with stored healthcare providers
instructions, e.g., medication regimen adherence is satisfactory and no action is
needed at this time; medication regimen adherence is not satisfactory and action
is needed at this time; medication regimen is satisfactory but action is needed at
this time, e.g., titration is needed, etc., and generates the comparison result data
for review by the healthcare provider.

The healthcare provider utilizes the information to advantageously adjust
patient treatment parameters, e.g., prescription and dosage requirements. The
healthcare provider inputs data based on the comparison results, e.g., the
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generate, store, provide data, e.g., |EMdata, which may be used to inform
and support decisions, e.g., stakeholders' decisions. In one exanple,

mul ti pl e wobemwossy7of i ndi vi dual i zed i ngesti bl e event meciras2aanascand

physi ol ogi c data are gathered and conbi ned into anonym zed pati ent

popul ati on data. Pharmaceutical research and devel opnent gr oups,

uni versities, etc. uti lize the data for vari ous pur poses, e. g
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fills the prescription and communicates a message to the feedback loop system

204a notifying of the same. The feedback loop system 204a updates the patient’s

data in database 504 to reflect the new prescription and fulfillment of the

prescription, and communicates the notification to the patient’s mobile telephone

406.

2.3.2 Decision Support Systems

Decision support systems, e.g., personal wellness systems, may
generate, store, provide data, e.g., IEM data, which may be used to inform and
support decisions, e.g., stakeholders’ decisions. In one example, multiple
instances of individualized ingestible event marker data and physiologic data are
gathered and combined into anonymized patient population data.

Pharmaceutical research and development groups, universities, etc., utilize the
data for various purposes, e.g., information to formulate new product lines, adjust
existing therapies, etc. The data may be accessed, for example, by subscription
to population data feeds, access to the database, etc.
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otherwise utilized by multiple systens and parties. Such systens include
for exanple, comercial systens 104 such as pharmaceutic systens 106c and
uni ver si twoysrm®ss7106d. Parties associated with the phaCEaSewnioecsy st ens
106c may utilize the patient popul ation data, for exanple, for statistical
anal ysis and projective capabilities such as determning the efficacy, cost
efficiency, profit, etc. of a particular nedication and projecting fromthe
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data, i.e., removes all aspects of the data tending to identify an individual and

removes, according to a predetermined scheme, all aspects of the data

designated as private, sensitive, confidential in nature, etc. The software 502

may provide various other functions such as integrating the anonymized patient

data with existing patient population data in the database 504.

The integrated data in database 504 may be accessed by, delivered to, or

otherwise utilized by multiple systems and parties. Such systems include for

example, commercial systems 104 such as pharmaceutic systems 106¢ and

university systems 106d. Parties associated with the pharmaceutic systems

106¢ may utilize the patient population data, for example, for statistical analysis

and projective capabilities such as determining the efficacy, cost efficiency, profit,

etc. of a particular medication and projecting from the determination new product

line concepts / therapies, etc. Parties associated with universities may utilize the

patient population data to research symptomatology, analyze medication risks,

etc.

In various aspects, the decision support system 204b, IEM data system(s),

and / or commercial system(s) interoperate, e.g., communicate, therebetween.
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refill system 204c, according to one enbodi ment. The | EM data franmework 102
further includes | EM data 200 and the hub 202, shown here enbodi ed as the
base st atworothd®s877n vari ous aspects, the auto refill spsTarse@IAIoNBY

i nteroperate, or be otherw se associated with, one or nore |IEM data systens
204 and / or one or nore commercial systens 106. In one scenario, the
patient 506 ingests prescription medication in conjunction with an
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any sensitive data of the |EM data 200 are cleansed, i.e., renoved, and a
prescription refill request with pertinent information is conpiled and

transmtted accordbrRgyt @, bs FRFHES ViteRsls Security protocol and via

predet erm ned cha ﬂ'é‘l‘(‘;%ro—a—mn%'rm—a system 106 such as the pharnacy
system 106b. Upon receipt by the phar rracy system 106b, the refill request
I S parsed and r|f ed and the c s refi Paynment for
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commercial system e.g., financial transaction system 10
current prescription information to identify depleted prescription supplles If the

supply is depleted, a refill order is automatically triggered to the appropriate
pharmacy. The pharmacy automatically refills the order, generates a bill, and
charges the appropriate account, e.g., via a real time, online financial transaction.

Figure 8 illustrates an exemplary IEM data framework 102 having an auto
refill system 204c, according to one embodiment. The IEM data framework 102
further includes IEM data 200 and the hub 202, shown here embodied as the
base station 404. In various aspects, the auto refill system 204c may
interoperate, or be otherwise associated with, one or more |IEM data systems 204
and / or one or more commercial systems 106.

In one scenario, the patient 506 ingests prescription medication in
conjunction with an ingestible device. The ingestible device identifies the
medication type and dosage, and transmits the IEM data 200 via, for example,
conductive transmission to the patch receiver 400, which may be removably
attached to the patient 506. The patch receiver 400 transmits the IEM data 200
to base station 404. The base station 400 forwards the IEM data 200 to the auto
refill system 204c¢. The software 502 of the auto refill system 204c compares the

medication type and dosage of the IEM data 200 against prescription information

44



financial transaction system 106e, for exanple, may receive the financial
transaction, e.qg., prescription refill charge, via a predeterm nation
comuni cawpaniogtesstnel . The financial transaction systempCOas20000id6iies t he
pati ent account information and conpletes the transaction, notifying the
pharmacy system 106b. Notification of status of refill and paynent for
refill can be provided via predeterm ned comruni cati on channel (s) to the

b tati 300, e.d. if di.spl. .t he | apt ter, t ext
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tool s i kiR BBMUAME of tABIBISTRALhE BrestPiptivA a8 inkESFIL 8% d6d4ge t hat provide

information or assist a particular patient focus, e.g., tracking tools to
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physicians. Figure 9 illustrates an exenplary | EM data framework 102 havi ng

a pati enteni@Bing, 20y §ensidive calnef the IENeda aengleansrd, i.emraBoyedr amewor k

102 furt [ S - t. - ?ﬂ% enbodi ed as

t he basegrg(lti gté}%&ﬁg@,ﬂ rtgmép%%ﬁ%we:fe é@ﬂ%&é%é@ghgﬁéé e W%ﬁéﬁ%l d device
402. | n transmitiedesgeecding td peeduéingined tseclisty2fidtbcoband niaeprepetaatrdnedr be

ot herwi se associated with, one or npre | EM dﬁta systens 204 and / or one or
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in the feerfiesf aad theasesquiptiori refiletls. Patients 506a-c may access the
D e 0o S ain " kGRS el 15 SaRGE! AL B, RSP €
transaction between the pharmacy system 106b and an IEM data system 204
and / or commercial system, e.g., financial transaction system 106e. The
financial transaction system 106e, for example, may receive the financial
transaction, e.g., prescription refill charge, via a predetermination communication
channel. The financial transaction system 106e verifies the patient account
information and completes the transaction, notifying the pharmacy system 106b.
Notification of status of refill and payment for refill can be provided via
predetermined communication channel(s) to the base station 300, e.g., an email
for display on the laptop computer, a text message to the patient’s mobile

telephone, etc.

2.3.4 Patient Tools

Patient tools include any data, information, software, websites, etc. that
provide information or assist a particular patient focus, e.g., tracking tools to
assist a patient in cardiac health management, patient personalization of their
own data, etc. Various users may be associated with the patient tools.
Examples include various users within a patient community, e.g., patients, family

caregivers, and professional caregivers such as physicians.
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402, respectively. Patient 506b nmay search the database 504 for patient
tools related to nental illness nanagenent. The patient tools, for exanple,
may be prwoi2dedossT7t he f orm of downl oadabl e data / appl PCRIUS/08WB1BSSI St
in tracking, nonitoring, diagnosing, and notifying a patient of a rel evant
health issue, e.g., nedication dosage schedule, etc. Patient 506b may
downl oad the application onto, for exanple, the nobile tel ephone 406.

er _conmmuni cate v nmobi | e t el ephone
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Bnd pr of 348 §EphaTALfe BRbie Sodono fi; SRLMETEN el oy BFant. €2 orei

medi ci nevansiiseagpothy, the bhBsitt toblsamddd mag m@%pei'éteb@h@\éldﬂﬁé@\h% ed data to
identify causal failure points in treatiment and to predict correctiveaction

by prescasgicirjed yati, e d5enenei IEM AR SYSEIMP @94 aﬂdn/ ULNDAEMEPect s, the

behavi or@é %%'5' téﬁﬁ@t%@s may assist patients via questionnaires and
patient profile assessrrent on synptonmatol ogi ¢ or therapeutic subjects,

e.g., in varibusnalscarsria) multole paeidedyuch a$)|oa§rerasrm6a @acckss ther i es of
guestions and answer (s) fromthe patient. rglgure 10 illustrates

an exenpP@i§ntit %ﬁkgg’b\@én%héﬁmav C1YBORAGA RS thesenRsi R0 I8 ne system
?ﬂgfudesgﬁgﬂh?%%%?%@% nggl?%ggﬁ{%)‘l h-%:ﬁ&%?@agﬁgomﬁmgcﬁe basehg'[ ation
404 and patentdbolse Paliebd06a40Gay laccess thrusatespdotls 208Hefdyexampde,al
medi ci ne Sy[ﬁe %@sé%tﬁlon XOA{ %er R eIreate[aephone 4%60t hgrtr\{\é ﬁgngﬁeslgco,e%?c%d
402, respectively.
Patient 506b may search the database 504 for patient tools related to
mental illness management. The patient tools, for example, may be provided in
the form of downloadable data / applications to assist in tracking, monitoring,
diagnosing, and notifying a patient of a relevant health issue, e.g., medication
dosage schedule, etc. Patient 506b may download the application onto, for
example, the mobile telephone 406. Patient 506b may further communicate via,
for example, the mobile telephone 406 with at least one commercial system such
as the healthcare system 106a, which may provide further medical data,
instruction, etc., relevant to the patient 506b’s mental illness management
pursuit.
In various aspects the patient tools 204d may be configured for and
utilized by for various parties besides the patient, e.g., a patient community,
family caregivers, and professional caregivers.

2.3.5 Behavioral Medicine Systems

Behavioral medicine systems may collect, track, and analyze behavior-
related data to identify causal failure points in treatment and to predict corrective
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with, one or nore | EM data systens 204 and / or one or nore commerci al
systens 106. In one scenario, the behavioral nedicine system204e, e.g., a
sof t war e w@ento/oossry be | ocated in whole or in part on aPpatiserwosshat ed
devi ce such as the nobile tel ephone 406. The software agent nay assist the
patient in various endeavors, e.g., diet choices, snpoking cessation, etc.
The assi stance may be provided, by exanple, by generating for display on
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ti m ng owithhend or epoé higMdadta syaiems 284 ang /loe osgrorhmone ceedmereal f or exanpl e,
sof tware u&i Iiz1i a rem nder systemto alert the patient to take the

nedi cat | ofF a1"Sd O%grt i cular tinme. Upon receiving the ingestion information,

e.g., confirnpo@Ns@ndrRIasd beRavibh nifidinesgsps oosated. W dditidre
agent, may be located in whole or in part on a patient-related device such as the
mobile telephone 406. The software agent may assist the patient in various
endeavors, e.g., diet choices, smoking cessation, etc. The assistance may be
provided, by example, by generating for display on the mobile telephone 406
question sets related to diet and smoking cessation. The patient may answer the
questions, e.g., select from various answer options. Based on the patient’s
answers to the questions, the software agent may categorize the patient
according to predetermined categories. The software agent may provide
language and menu choices based on the patient categorization.

In another scenario, patient behavior is tracked with respect to various
IEM data, e.g., patient parameters, sometimes referred to herein as “sentinels for
wellness”. Examples of sentinels for wellness include medication therapy
adherence, weight, blood pressure, etc. The sentinels for wellness may be
derived, for example, from various health devices 300c such as intelligent scales,
cardiac-related devices, etc.

To illustrate, patient 506 ingests medication according to physician
instructions. The IEM data 200 in the form of ingestion information identifying the
ingested medication and the time of ingestion are captured via an ingestion
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nobi | e tel ephone 406 comruni cably triggers health device(s) 300c to
determ ne bl ood pressure and wei ght, and forwards such data to the nobile
t el ephonewoQ610iws87aggr egati on with the 1 EM data 200 i n whe/usesnmoade1s he

i ngestion informati on. The aggregated data may be forwarded to behavi oral
medi ci ne system 204e, which may be configured, for exanple, as the nobile
t el ephone and software 406, the server 500 including the software 502 and

t he dat 50 d t f t of th
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in case ghd AoPbieeeorf§erations. Upon receipt of the aggregated data, various
processing may take place.

One example of processing is analysis of the IEM data 200 to determine
degree of patient adherence to medication regimen, i.e., determine if the patient
ingested the prescribed medication in the right dosage at the prescribed time
interval(s).

Another example of processing is analysis of the IEM data 200 to
determine if the blood pressure measurement is in line with physician
expectations. Thus, the notification of patient adherence to the medication
regimen and the blood pressure measurement may be communicated to a
physician system 106f for review by the patient’s physician. The physician, in
turn, may update the IEM data 200, e.g., determine an adjustment in the
medication regimen is needed and communicate, via the behavioral medicine
system, the updated medication regimen to the patient’'s mobile telephone 406
and to the pharmacy system 106b for filling the updated prescription.

In cases of a nonadherence determination, the physician may alert the
patient, via the behavioral medicine system 204e, to make an appointment for a
physical review. In various aspects, the behavioral medicine system 204e may
generate and / or forward a reminder to the hub, e.g., mobile telephone 406 of
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etc. In cases of underdosage / overdosage, the behavioral nedicine system
204e may interoperate with an alert system e.g., the | EM data phone
system iwbnralo/@sf7conpare current dosage infornmation t@eCprsdewatwined
thresholds to determine if a critical status dosing event exists, e.g., the
patient is critically underdosed or critically overdosed. If such a

determ nation is nade, the appropriate systemnay generate an alert to
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In still another scenario, analysis of the patient's communication patterns /
habits is performed to determine patient parameters, indicated actions, etc. To
illustrate, an application such as software 502 resident on the mobile telephone
406 tracks the patient’s phone usage to determine communication patterns. For
example, the family caregivers, physician, etc., may selectively configure tracking
parameters of the application to determine various patient communication
thresholds, patterns, etc. The software monitors communication from / to the
selected device, e.g., the patient’s mobile telephone 406. In various aspects, the
application mines mobile telephone records of the associated carrier to
determine calling and called parties, heavy volume call time, no call times, etc.
and builds a profile against the same. The application monitors use of the mobile
telephone 406 and identifies significant, e.g., user selected, deviations from the
profile. Upon identification of a deviation, the application initiates predetermined
actions, e.g., communicates an alert to the physician and / or family caregiver via
the healthcare system 106a, the physician system 106f, and / or the family
caregiver system 106g.

Another example of processing is analysis of the IEM data 200 together
with data from another source, e.g., aggregated data. The aggregated data may
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Anot her exanple of processing is analysis of the IEM data 200 together with
data from anot her source, e.g., aggregated data. The aggregated data maybe
col | ect edwbnr2omvoea877ous sources, aggregated at vari ous amdT/USesodnudets pl e
points, and / or communi cated via various channels to / fromvarious
devices. To illustrate, cardiac data is derived via electrical tonography,
as heretofore discussed. The cardiac data is comruni cated di rectly or
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2.3.6 Incentive Systems

Incentive systems provide incentives and rebates through various
programs. The incentives and rebates are based on, or otherwise associated
with, the IEM data. The IEM data may be analyzed via, for example, an IEM data
system 204 to determine if certain criteria / thresholds / goals are evident. Based
on the determination, incentives tied to or associated with the criteria / threshold /
goals may be generated.

Figure 11 illustrates an exemplary IEM data framework 102 having an
incentive system 204f, according to one embodiment. The IEM data framework
102 further includes IEM data 200 and the hub, shown here embodied as the
mobile telephone 406. In various aspects, the incentive system 204f may
interoperate, or be otherwise associated with, one or more |IEM data systems 204
and / or one or more commercial systems 106.

In one scenario, patient adherence is tracked with respect to various
patient parameters, e.g., medication therapy and adherence. Incentives may be
awarded accordingly. For example, patient 506 ingests medication according to
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and / or one or nore commercial systens 106. |In one scenario, patient
adherence is tracked with respect to various patient paraneters, e.g.,

medi cat i omotzhev@ps77and adherence. | ncentives may be awaPdedSaaoormisngl y.
For exanple, patient 506 ingests nedication accordi ng tophysician
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har mac | redi i . refill
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pati ent' andbiszods arebate er aredit\siagist theayodte Foamixanede vthae rbeatetrhag®ei ce( s)

300c at tine of nedication ingestjon. The tinming of the foregoing data
capt ur es'SgH§d ﬁﬁdﬂfﬁm%it‘?@&agﬁ'% W?v%?%urﬂtqq}th‘%‘?@‘tﬁ HoéFﬁq'n@et?'esyst emto

al ert the,RgiisMantl heksurdti miméagr@%ggti@f%em fed.i me. Upon

receiving the ingestion Informtion, e. n tion of ingestion, the
sof t war e assoh anabdemnexdamplee theokebate trelydphoormmiftcateg andrapplieddblay tri gger
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comuni cated to the incentive system 204f where the software 502 and / or

dat abase 504 Inegnother example, the patient’s blood pressure and weight may be
captured via health device(s) 300c at time of medication ingestion. The timing of
the foregoing data captures may be synchronized via software utilizing a
reminder system to alert the patient to take the medication at a particular time.
Upon receiving the ingestion information, e.g., confirmation of ingestion, the
software associated with the mobile telephone 406 may communicably trigger
health device(s) 300c to determine blood pressure and weight, and forward such
data to the mobile telephone 406 for aggregation with the IEM data 200 in the
form of the ingestion information. The aggregated data may be communicated
to the incentive system 204f where the software 502 and / or database 504 may
be utilized to determine if the patient’s weight and blood pressure meet
acceptable predetermined thresholds. If, for example, the weight exceeds an
acceptable threshold, the incentive system 204f may generate an incentive in the
form of a discount membership offering at a local health club, etc. The offering
may be constructed using various data parameters and demographics, e.g.,
geographical location of the patient, amount of weight to be lost, health
assessment scoring based on individualized patient health parameters, lists of
participating health clubs, etc.
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be utilized to determne if the patient's weight and bl ood pressure neet
accept abl e predeterm ned thresholds. If, for exanple, the weight exceeds an
accept ablwotzhreewhsi7d, the incentive system 204f may genecatusS2@9/ouscent i ve
in the formof a discount nmenbership offering at a | ocal health club, etc.
The offering may be constructed using various data paraneters and

denogr aphi cs, e.g., geographical location of the patient, anpbunt of weight
to be lost, f Ith assessnent scori ng a ﬁ h c%i 'dual{zed at]ient

heal th par amef 8¢ §1CGT{I¥e Mgy DS SOy %ﬁeé 'é%P? 1Y AUBV12et SRR cent i ve
may be cEBHYHREMoBIR tekphRAkisys. S06 via, for exanple, the patient's

nobi | e tel ephone 506. 2.3. 7 Personalized Comrercial Products / Services

Per sonal i zed commerci al products | services prOV|de i ndi vidual i zed products
and services pl‘edIE t.Fd L e . 2 illustrates an
exenpl ary | EM dat & RO K— - o+ gd—cotrrer ci al products
/ services system 204g, accordl ng to one enbodl rrent The | EM dat a franmework
102 further includes |EM data 200 and the hub 202. In various aspects t he
comer ci al pr8@[&9@@“?6%%'@%@3&pgldélﬁi%bﬁﬁjw@ﬁ? Phevideisyiddalized f or exanpl e,
an |1 EM d o%lu‘éf‘s T ser?nc%s’pr@di%ﬁ e%l‘o ‘BF?%%H t |EM’8§€ j0us aspects, the
com"rerma product s/ services em g may | ntefoperate, or be

ot herwi se assErgLaead! Mustratesme exrermnﬂafy IEEMdd et frasgaioes 020vhvimgda / or one or
nore conmercial systens 106. In one scenario, conmercial rE)roducts /

ser vi cesP&ipenaliz Meesiabier odyRisRarviees ensie) LadQiarsPding iR ANGs pat ch
recei ver gmphhenéRC StneriEM Bﬁfﬁj{r%@i%% H QEffuﬁﬁ&*‘%ﬁél%bﬁEﬁlrﬂjaté OO’y at e

vari ous designs. For exanple recervers may conprise
cartoon thedndr2@?. dpplariQuesisp&csi tis cqmmemlalqmeduenss/ senyicedaystese

embod: ed? 358 IV ERER #t dOkEraeaE, ARIVR0yR Oali gyt paton *°° V1S

receiver. In various aspects, the commercial products / services system 204g

may interoperate, or be otherwise associated with, one or more IEM data
systems 204 and / or one or more commercial systems 106.

In one scenario, commercial products / services system 204g include
consumer-friendly receivers, such as patch receivers. The receivers comprise
various accessories and incorporate various designs. For example, children’s
patch receivers may comprise cartoon character appliqués. Youths’ patch
receivers may comprise tattoo-like design aspects. Further examples include
IEM data receivers embodied as / integrated into accessories, e.g., earrings,
naval rings, and other means of adornment, etc.

Commercial products / services system 204g further comprise branded or

“‘community” associated products and services.

2.3.8 Auto Billing Systems

Auto billing systems receive, process, and / or facilitate payment via a
financial account. Auto billing applications associated with the auto billing
system and / or with financial institution systems seamlessly interoperate to
generate a bill, verify accountholder information, charge an account, etc.
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naval rings, and other neans of adornnent, etc. Commercial products /
services system 204g further conprise branded or "comunity" associ ated
product s wodopssices. 2. 3.8 Auto Billing Systens Auto BCITIUSR@ILYSLE NS
receive, process, and / or facilitate paynent via a financial account. Auto
billing applications associated with the auto billing systemand / or with
financial i nstituti on systens seanlessly interoperate to generate a bill,

verify a unth | der formati.on, char n a cou etc. Statenents are
pdat od- S BENGASHRAR © T BERRETORTL STHEPa sy 5 EPRIRRTRRS Y appl i ed
for presgg 'aBbllé’d‘fbr pﬁ@é@'%hspé&@dﬁﬁér prbaﬁé’c‘s”ﬁﬁér?rﬁhtibrnombws% wha personal
devices, etc. Figure 13 illustrates an exenplary IEMdata framework 102

havi ng alﬁel’§9ﬂa| wevicesm®teyst em 204h, according to one enbodi nent. The | EM

e o gt 00 e LSS b EAR AT BBt 382 g T,

system 284 meglsgél%h@Q@M&t@Gco@deQo@hb%n\ﬂ\bécﬁn@ﬁwqfhétlgm awtkh, one or nore
| EM dat a systens 204 and ne or comercial systens 106. In one

scenar i offagmiosd 08 dvitherdnelyens dsMudata 290 awbtheghipsisbpwnderpeanbraiedt i cal
conpani eg t%@@n?@é@ﬁghcg%% IhWa(?loﬂgta'sﬁeclfseﬁ%sauto%ﬁnh@%ﬁ/stgﬂpﬂb@ﬁ' on data

of | EM da urther SI Ness hea care, etc. The
parti es may inteceperatd, lve berdthemese assa&caatdesl W|tra,cmm o lEidaita dat a, etc.
via a vari et%'gof devi For exanp Ipatlent 506 _may receive an

i nf or mat S¥EMe&P4H g f]grbo%gr E}%%@Pﬁﬂn%é"af'ﬁésﬁmﬁjh%@d devi ce 402, which,
via a sof Luer ) Guesten Ty ARBES Paficd dIchaRSLAlert E3BSARIGANGN Lhe Torm o

an invoice for the In orrrat I on he patient 506. Paynment
may be eplﬁ@"mambLMCaJ cmmmmee,obtnelsbbd@'lbel L) iafqmataltlentfee@ epatiem net hod, for
exanpl e, pop qaﬁ)grg idg{ét ofslﬁll\fggtsa 5(% {OOHJ?’[heI’ business goals, manage health care,

etc. The parties may receive the information feeds / access population data, etc.

via a variety of devices. For example, patient 506 may receive an information

feed via hub 202 embodied as the handheld device 402, which, via a software

agent, may generate a financial transaction in the form of an invoice for the

information feed displayed for the patient 506. Payment may be effected via

automated methods.

In a patient selection method, for example, the patient selects various
payment options via the software agent resident on the handheld device 402. A
payment transaction is generated and communicated to the financial transaction
system 106e. The financial transaction system 106e automatically charges an
account associated with the patient 506. Confirmation of the payment together
with digital, e.g., electronic, copies of the invoice are provided to the software
agent resident on the handheld device 402 for the patient 506 to view, etc.

In an automated method, for example, a bill and / or financial transaction
are automatically generated upon predetermined criteria. The predetermined
criteria include, for example, delivery of information associated with an
information feed or other source, access to a data collection, e.g., patient
population data stored in a database, etc. The patient selects various payment
options via the software agent resident on the handheld device 402, and a
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paynment options via the software agent resident on the handhel d device 402.
A paynent transaction is generated and conmunicated to the financial
transact iwo 28108108877 106e. The financial transaction syst @crAB8e9/049618
automatically charges an account associated with the patient 506.
Confirmation of the paynent together with digital, e.g., electronic, copies
of the invoice are provided to the software agent resident on the handheld
device 402 for, the tient 506 . to view, etc. In an autonmated nethod, for
exampl e, PPN ARACHOBS geigraed AN Cauaw i d4p dnd finertial Karsarigner at ed
upon pregakemmasd Thé fifandal tARsaREEARYSleM 1666 altdrRatically thhp arh Or

exanpl e, delivery of information associated with an infoifmation feed or
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t oget her .y el opl | | ' saf t war e
agent re%q}sd%dr]]l’f %%éﬁﬁ%olﬁbaﬂéﬁg ﬁgégﬁ/‘?a}fé%yfg%?ﬂf%?h? ogt\zﬁ‘{a?g%tf Et&é@@gr@@l ew, etc.
For eéanahmaoraSMaﬂntzmmr ®ay roovpdeate vth taecgeﬁtsvh Wﬁﬁbﬁﬁnmpwmbm 5ed a
stored in decision support system 204b via the heal re system 106a.
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aut o bi | billregds/yatfmanziad ransgctint fonthie acddsg vignee ar enearebdfltheand / or

fi nanci alfotﬁéc%psa tion for the access via one or nore of the aforedescribed

channel s& g ?g(ﬁbiaﬂﬂel\%ystems Tracki ng systens track and integrate
product novenent data. In one exanple, the life cycle of an ingestible

devi ce may be tracg_ggbfﬁ-pgematgﬁqéﬁ{se

Tracking systems track and integrate product movement data. In one
example, the life cycle of an ingestible device may be tracked from manufacture
to shipment, pharmacy inventory, delivery to patient, ingestion and expulsion.

Figure 14 illustrates an exemplary IEM data framework 102 having a
tracking system 204i, according to one embodiment. The IEM data framework
102 further includes the IEM data 200 and the hub, shown here embodied as a
scanner 1402. In various aspects, the tracking system 204i, may interoperate, or
be otherwise associated with, one or more IEM data systems 204 and / or one or
more commercial systems 106.

In one scenario, a pharmaceutical manufacturer produces an ingestible
device 302a such as a particular medication having an IEM system device
therein. The IEM system device contains various IEM data 200 such as
medication identification, batch number, lot number, and manufacturer
identification. The scanner 1402 may be utilized at various times / locations to
scan the ingestible device 302a and capture the IEM data 200 associated
therewith. The IEM data 200 may then be stored, processed, etc., via, for
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to shipnment, pharmacy inventory, delivery to patient, ingestion and

expul sion. Figure 14 illustrates an exenplary |IEM data framework 102 havi ng
a tracki nyoxyswmwas7204i , according to one enbodi nent. TheCTEs2@ana96fis anewor k
102 further includes the EM data 200 and the hub, shown here enbodi ed as a
scanner 1402. In various aspects, the tracking system 204i, may

I nteroperate, or be otherw se associated with, one or nore | EM data systens

204 d/ i al t 106. .0,
ohar maccamale. o e e, 512 pr e deBhass Ahadl the bBaR05 3588328 ch as a
par ti cul pp, BRehERL HRNEN GalP260 MEMS YSAEBY BRY s&sridien & shipdiRg pbFY syst em

b
device contains various | EMdata 200 such as nedication identi Tpi cation,
bat ch nuap@whengeceivatidy,a phamasuibaaure mvieneatyiconbat idisirbatian scanner 1402

30%a andmiedfiand st REGubV B3 eshBER ORI RIERR: R The T EM data 200
may then be STﬁé@@ckiﬁ?Qﬁmmﬁdpn eiidy be Visad, fop eRAMRIY, By rb?@la%?rzt ware 502 and
t he dat abase 504 of the tracking system 204i. For exanple, the |IEM data 200

may be r@@RNAgS syieREal{iffo getesming mauljopoadheranee#ien received by a
pharmacy to ensure inventory control, distribution integrity, and chain of
custody for restricted pharmaceuticals, etc. The tracking information may

be used, for exanp ' 1 regul.at agenci es systens 106i to determ ne
regul atory adher enMM—b—M‘ ergicyo i ction Systems Interdiction systens
track, reconcile, and support interdiction prograns. The interdiction

prograns include, for exanple, prograns related to drug identification and
use det ect i onlnggrdisiionrsystansstraek, resengitsh aadsuppbrunterdiction pragsamset c.

nter di ol oML BB B Mof FRAr R elesBaR e St Hat o
f r amewor ilentification and use detection by sworn personnel, search and seizure
activities, etc.

Figure 15 illustrates an exemplary IEM data framework 102 having an
interdiction system 204j, according to one embodiment. The IEM data framework
102 further includes IEM data 200 and hub, shown here embodied as a scanner
1402. In various aspects, the interdiction system 204j may interoperate, or be
otherwise associated with, one or more IEM data systems 204 and / or one or
more commercial systems 106.

In one scenario, a pharmaceutical manufacturer produces an ingestible
device 302a such as a particular medication having an IEM system device
therein. The IEM system device contains various IEM data 200 such as
medication identification, batch number, lot number, and manufacturer
identification. The scanner 1402 may be utilized at various times / locations to
scan the ingestible device 302a and capture the IEM data 200 associated
therewith. The IEM data 200 may then be communicated to, for example, the
software 502 and the database 504 of the interdiction system 204j, where the
IEM data 200 may be accessed by and communicated to regulatory agency
systems 106i to facilitate various regulatory and enforcement functions, to locate
missing controlled substances, to intercept contraband, to identify unknown
substances, and to otherwise support agency and regulatory activities.
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102 further includes | EM data 200 and hub, shown here enbodied as a scanner
1402. In various aspects, the interdiction system 204 may interoperate, or
be ot her weeongwssrirated with, one or nore | EM data syst ecs/iReboans18 or one
or nore comercial systens 106. In one scenario, a pharnaceutical

manuf act urer produces an ingestible device 302a such as a particul ar

nmedi cation having an | EM system devi ce therein. The | EM system devi ce
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scanned i siafhiichEhhddbhaRidratiifes SRORSEAGHaRE TURRHRIbAT It i ot on
syst em 204 an(?f e tracking system 2041 to ensure conplete shipnment, to
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reci pi ent informatjqQn gn (c::o_mrerc' al eacti vities are tracked and reconcil ed
to intercept cont ré&lﬁ#ﬂ&ﬂ&ﬂ&&%port agency and regul atory
activities.

Subscription systems enable subscription to various IR information feeds
and data / knowledge collections, e.g., IEM data collection system. For example,
patients subscribe to IEM data information feeds and / or IEM data collections,
which aggregate various sources of data and fuse the data into integrated,
individualized information based on the subscriber’s requirements. The
information fusion may include, for example, personalized medication regimens
and alert applications, individual social community information, music, etc. The
information may be automatically billed, for example, under a single point of
charge model on a recurring basis. The agent may be provided as part of an
embedded device, e.g., standard application on a mobile telephone, etc.

Figure 16 illustrates an exemplary IEM data framework 102 having a
subscription system 204k, according to one embodiment. The IEM data
framework 102 further includes IEM data 200 and the hub, shown here embodied
as a mobile telephone 406. In various aspects, the subscription system 204k
may interoperate, or be otherwise associated with, one or more IEM data
systems 204 and / or one or more commercial systems 106.

56



2.3.1 1 Subscription Systens Subscription systens enabl e subscription to
various IR information feeds and data / know edge collections, e.g., |EM
dat a col Iwot2ommossrgt em For exanpl e, patients subscri bePCo/USEMIGaI6aS
informati on feeds and / or | EM data coll ections, which aggregate various
sources of data and fuse the data into integrated, individualized
information based on the subscriber's requirements. The information fusion
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to or relm!otwlesrtmmexahmladﬁ%damtsysr(emyﬂ()éne@,ﬁhe davabascabiy of tl“@n | EM dat a

Sobser ETbsTRonas sheth E0hk, 1BeRBdBhn D eten ehRauPiBR ius 204 At cat o

from a sybssibhRiUPRBrSYYfehs 202bacsHREFEibPSfste®s-06b2e Y PeMeRBdRafleVi ce.
The subscri ption source
and business information / newsfeed sources, healthcare system 106a; and other
sources, e.g., devices associated with the patient 506, the hub, etc. The
subscriber includes, for example, a person, group, or resource, e.g., a database,
a computer system, server, network, etc.

In various aspects, subscription services may be initiated via, for example,
a software agent resident on the hub or communication with a local or remote
system such as the healthcare system 106a.

In various aspects, the subscriptions services may be billed and paid via,
for example, the subscription system 204k and the financial transaction system
106e.

In various aspects, the subscription newsfeeds / data may be combined or
integrated into a single or multiple newsfeeds, e.g., the software 502 and / or the
database 504 of the subscription system 204k may enable data aggregation, etc.

To illustrate, the patient 506 subscribes to a healthcare newsfeed and a
pharmacy newsfeed, one or more having IEM data 200, via the subscription
system 204k. The patient subscribes by selecting an application, e.g., software
agent resident on the hub, illustratively embodied here as the mobile telephone

406. Once the patient has selected the subscription options, the order is
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i ncludes, for exanple, |EM data systens 204, e.g., the database 504 of the
subscri pti on system 204k, feedback | oop system 204a, patient tools 204d,
and deci swororunopgirt system 204b; conmercial systens 10@0T/US2@p9/04wm$ | ne
medi cal and business information / newsfeed sources, healthcare system
106a; and ot her sources, e.g., devices associated with the patient 506, the
hub, etc. The subscri ber includes, for exanple, a person, group, or
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pharmacy newsfeeds relevant to the subscriber, combines the relevant data with

the healthcare newsfeed information and communicates the combined newsfeed

information to the mobile telephone 406 for access and display.

2.3.12 IEM Data Collection System

The IEM data collection system provides / facilitates access to / storage of
the IEM data. Examples of the IEM data include patient population data and
electronic medical records. In various aspects, IEM data collections may include
functionality related to the collection, management, manipulation, storage,
dissemination, and billing of IEM data.

Figure 17 illustrates an exemplary IEM data framework 102 having an
IEM data collection system 204l, according to one embodiment. The |IEM data
framework 102 further includes IEM data 200 and the hub, shown here embodied
as a handheld device 402. In various aspects, the IEM data collection system
2041, may interoperate, or be otherwise associated with, one or more IEM data

systems 204 and / or one or more commercial systems 106.
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t he subscription system 204k and / or the nobile tel ephone 406. Based on
the subscription paraneters, the subscription system 204k receives the
heal t hcarwonewsiossyd i nf or mati on and the pharmacy newsf e@dTiust@omegoi®n. The
software 502 of the subscription system conpares subscriber data of the
patient 506 in the database 504 agai nst subscriber data found in the

phar macy newsfeed, e.g., patients who are prescribed nedications for

cardi ac therapy. Based on the co rlsoa sof tware 502 @Qn%ﬁrat ef t he data
of the phar maf{OMRREGARs PREPRRRHUIRLON dalag Gidk R PWMIZE RESA he rel evant

data wi t hafidie daerlis Bt‘cﬁééW@Héfo?%rb%?éﬁ&irie@“e?dth@%m%@@ofﬂ*ﬁé combi ned
newsfeed i nformation to the nobile tel ephone 6 for access and displ ay.

2.3.12 IIE‘MD@ItEaC@JﬂdtI@ﬁtSYSWnS?%brﬂ' hemeatlﬁmnmmtwlcua;atm@mbsyewwecﬂ)row des /

el ude: BT BT SokPeds: B S uiER gl 20T ¥ sRired RIBHE Br Slork Makt L T oo

aspects, 5®§NEMHétaCS¥s|t@mél2@ﬂssum>/a9 BesH ek af heelidignaydibsr 4, ed to the
col | ection, nmanagenent, nmanipul ation, st oragt; di ssem nation, and billing
xtmates ¢

of | EM daebscriplignusiems P04ls PaieBLionls atinsilas o0 ERMHBERI SHHERE k102
M dat 2t e HaPE ER PR TR S B b PSR DA HARR Shown

here enbeyitensaea, bandhel d device 402. In various aspects, the | EM dat a
col | ection syst em 2041 er at or be otherw se associated wth,
one or nore | ENAQUS %%P@Pgé éﬁ’@a E@ctkgﬁesy(g;er’ﬂ@pé | BBRS ci al systens
106. I n ofshHiBAR ifva ng!eﬁpﬁc}lsit%%hat/'o?rbgﬂé’él%caetr& e. ga”m'éyéatéﬁé’se 5o®1 ri cal

patient data, I's store nmore repositoriés e dat abase 504
of the |E’I\ﬂhée&eav&rcﬂOOeoftmedEM/datamcmeatlon §Mema@®41n®r qhemhaluze&d acrodat a may be

o AP S B R otk Bt BB P SRR BRI T O
systens Méms 204, associated with commercial systems 106, and / or distributed
between the IEM data collection system 2041 and other systems / locations.

Multiprofile users may access, utilize, and / or contribute to the IEM data
collection system 2041. Multiprofile users include, for example, individuals or
groups using various methods / devices for access, utilization, and / or
contribution. Examples of multiprofile users include patient 506, family members
and family caregivers, professionals, academics, corporates, etc. The methods /
devices include the hub devices such as a mobile telephone, base station,
handheld device, etc., as well as system components associated with IEM data
systems and commercial systems, e.g., laptop computer associated with a
university network, a desktop computer associated with the family caregiver
system 106g, etc.

To continue the foregoing illustration, a researcher, using the university
system 106d, accesses the IEM data collection system 204l via the Internet, etc.
and submits queries against the patient population data, extracts various data,
etc.

In various aspects, the IEM data collection system 204l includes privacy
assurance, authentication, and validation mechanisms with respect to financial,

medical, and other privacy information. For example, the software 502 may
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subscription systens 204k, patient tools 204d, etc., and comercial systens
such as heal thcare systens 106a, pharmaceutic systens 106c, university

syst ens IMWO@1081068771 N vari ous aspects, the | EM data col lPeTttiseonIsysiem 2041
may be consolidated in a single physical and / or |ogical |ocation, e.g.,

t he dat abase 504 of the server 500 of the | EM data coIIection system 2041,
or distributed across tmn or nore systens or |ocations, renotely

distributed o at a tens 204 SSOCI wi th comerci al
Syot e 4eBeRlcaleissrs.gTbe epifiet SYE niaerense [ R g%ﬁn%@. on system
2041 andpideesrmfived pABady ﬂhcp@gr{d@g\gre Maktiprofile users may access, utilize,
and / or contrl bute to the IEM data collection system 2041. Milti pI’OfI | e

users include, for exanple, individuals or groups using various nethods /
devi ces for access2.3ut3 |A ivahSysteims or contri buti on. Exanpl es of

mul tiprofile users include patient 506, famly nenbers and famly

caregi vers, professionals, academ cs, corporates, etc. The nethods /

devi ces incl udgpidval Q}'f’s@eﬁ%\é%‘?égﬁécdhoaﬁoraad%é PariRIsapta N6 enBBRearSt at i on,
handhel d devi ce, etc as as system conponents associated wth | EM

dat a sysm&fm%dpmf@ﬁﬂbfﬂeﬂl%tonsysterrs e.g., laptop conputer associated with

caregiver syt 3o OufEes ARG RREF A Btk 1 Be heFra L

r esear chgpproval §igtéme0am sicotdirig 3¢ 9he Brittstimene CERS ¢BM dita |fﬂkhéiﬁérik
col l ection system 2041 via the Internet, etc. and subm ts queries against

the pati &0@ fgBaningludes HelglataR0Pabehumshews heie #mkadied pa a/kan
aspect s, dé r]Se LM Q@& ﬁn%%B?u%’iéoofﬁtéﬁiérﬁ?uI?Qék?h%' 1S IW\)aY?E% fpELis2NCe:
I on nec )

aut henti ca | on, val respect I'nancr a
medi cal tr@rmbprbhalrsyptemaoﬂm mhay imdriopBratéoor l@e(&tl‘ldrwlsetéusosdted\ﬂmh, 502

mRyaut hent i SR ore TP dath Systoms 584 and ) or Ot S more commerdial dystoma 1© €nsure

106.

In one scenario, the patient 506 opens an intelligent pill dispenser 1802,
e.g., a pill dispenser having a microchip and communication abilities. The patient
506 removes a pill having an IEM system from the intelligent pill dispenser 1802.
The intelligent pill dispenser 1802, via its microchip, senses the removal of the
pill, receives a signal from an IEM system that the patient 506 has ingested the
pill, and determines the remaining quantity. If the remaining quantity is fewer
than a predetermined threshold quantity, the intelligent pill dispenser 1802
communicates a refill request to the approval system 204m. The approval
system 204m via, for example, the software 502 and the database 504, verify
information associated with the patient 506, e.g., patient name, prescription
identification, medication ingestion verification, refill timing, etc. The approval
system 204m may interoperate with, e.g., communicate with, various IEM data
systems 204 and / or commercial systems 106 to obtain / validate information.
For example, data provided to / resident in the approval system 204m may be
reconciled with medical records of healthcare system 106, the refill request
approved by approval system 204m, and a refill communicated to the pharmacy
system 106b.
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predeterm ned privacy thresholds are nmet. 2.3.13 Approval Systens Approval
systens aggregate and / or anal yze various data to enable an inforned
approval wecosvwss77Fi gure 18 illustrates an exenpl ary | EMrast@ofossnewor k
102 having an approval system 204m according to one enbodi ment. The | EM
data framework 102 further includes |EM data 200, the hub, shown here
enbodi ed as a handhel d device 402, and an associated intelligent pill

di spenser 1802. In various aspects, the approval system 204m nmay

i nteroperate, or be otherw se associated with, one or nore |IEM data systens

204 and / or one 0p.3MY FdreBHEliAY qﬂ,l{swﬁ{serrs 106. In one scenario, the
pati ent 506 opens an irntelligent pi I spenser 1802, e.g., a pill

di spenser having a m crochip and comunication abilities. The patient 506
renoves a pill having an |EM systemfromthe intelligent pill dispenser
1802. The i nt Ebitdcgetitg pydtentdi sgyregate ddi@andviar fatiktate analgbispf tsenses t he

renoval of the pjll, receives a signal froman |EM systemthat the patient
506 has ?9@{@99@ d3ia /satq POE\‘?’F&'Oﬂétt‘gﬂﬁf'H%éQ?H%@%ﬁ’ﬁﬁ’qsigtﬁ@' matey. 1f the

remai ni ng quapiqy ioSiif ' ity, the
intelligent pﬁqdréi15)'13'%%\(;%&%?@%@n@éﬁﬂ?ggg{dﬁ%g%p{oﬁ?ggﬁggt@tnéo t he
appr oval fosgsastimgZy$tam BPednapeoardialg teymieeemBodimarita, ThedEMedatapl e, t he

ft 502 d t ab 5 ify i ti iated with th
oot i ont agewdT 1D 5utRbARGR GRS Wy Lk Pof el Ao BRI R Sitedid i on'
i ngest i 0gs waydskl afidPB4r &f Vadiodd aptdis, 8h6 forEBEstARPERYEN 4t fay204m may

interoperate with, e.g., communicate with, various |EM data systens 204 and
/ or conmigroparateysitkaethengisecassociited withavnelar erdraflioMheatasysteras 284 anpl e,

B U b oy R B BB o2 =L 201 Y e reconet e

In one scenario, for example, IEM data 200 are received by the base
station 404 from ingestible devices associated with patients 506a-c. The base
station 404 communicates the IEM data 200 to the IEM data collection system
2041, which anonymizes the IEM data 200 and aggregates the anonymized IEM
data 200 with patient population data.

The IEM data collection system 2041 communicates all or a portion of the
patient population data to the forecasting system 204n, where the software 502,
e.g., one or more applications, processes the patient population data to derive
various statistics, conclusions, forecasts, etc., according to predetermined
requirements, objectives, etc. For example, the software 502 processes the
patient population data and correlates various data such as blood pressure
readings over a predetermined period of time versus medication taken versus
adherence to medication regimen to determine overall efficacy of medication
regimen and to forecast titrated patient dosing based on the overall efficacy
findings.

Multiple profile parties, e.g., analysts using the pharamceutic systems
106e, agents using the regulatory agency systems 106i, and researchers using
the university systems 106d, access the forecasting system 204n. The multiple

profile parties utilize various tools, e.g., the software 502, to run analytical and
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approved by approval system 204m and a refill conmunicated to the pharnacy
system 106b. 2. 3. 14 Forecasting Systens Forecasting systens aggregate data
and / or wachiowmwag7e anal ysis of the aggregated data / daCca/usedddsetsidHns to
derive / generate predictive information. Figure 19 illustrates an
exenplary | EM data framework 102 having a forecasting system 204n,
according to one enbodi nent. The | EM data framework 102 further includes

| EM dat a, 200 d the hub h h nbodi ed b tati .404. |
vari ous BEGASIO0 GRRNCRUGTIS. 2GR e BoledHORMATOn BRI AR0HP GReRSS HANGHS he

ot her W spyr@&tingaias athildble f8oMriediBhavitH MRt e aaYing @BtedP40and / or one or
nore comrerci al “systens 106. In one scenario, for exanple, IEMdata 200 are

recei ved by the base station 404 fromingestible devices associated with
patients 506a-c. T, g ' comuni cates the EM data 200 to the
| EM data col | ecti off ; anonym zes the | EM data 200 and
aggregates the anonym zed | EM data 200 wth patient popul ation data. The

| EM data col |l ection system 2041 communicates all or a portion of the

patient popul Phiaﬂeia¢§§§feﬁ%| %L{b?tolhgénrgféﬁéﬁlgginéﬁéi%\? gé)fd?ipné’%%%cibfb;dt sof tware

502, e.g., one or nore app processes the patient popu i on data
t o deri veithdcModatastiavadous aspedscthedinansial Eystenwssare,cogtrounicablyor di ng to

predeterm ned requirenments, objectives,, .etc. For ex e, the software 502
Pt ocessebtdrpery il Boytodt Aot B SyrEBisfad PBhidrstaSaata such as
bl ood pressurpiguadoidsstPnes an Hepsifhss IENV ediPRaMedopk 10D HaVIHRY $US

nmedi cation taken versus adherence to redication reginen to determ ne

overal | #ndnaial@ystsim 2040 caedasdingdgionererabadimentolbedEM datarfeareewptt i ent
cost 0, 055 i B b RS b o Herd o bl & Part e
mobile telephone 406. In various aspects, the financial system 2040, may
interoperate, or be otherwise associated with, one or more |IEM data systems 204
and / or one or more commercial systems 106.
In one scenario, the patient 506, via the mobile telephone 406, places an
order for a product / service, e.g., a newsfeed service from the subscription
system 204k. The subscription system 204Kk, via its software, interoperates with
the financial system 2040. The subscription system 204k, for example, securely
communicates encrypted patient financial information such as account number
and subscription information. The financial system 2040 authenticates the
patient information and securely interoperates with the patient’s financial
institution, e.g., via a commercial system 106 such as the financial transaction
system 106e to charge the patient’s account and provide charge information /
confirmation to the patient 506 via, for example, the mobile telephone 4086.

2.3.16 IEM Data Phone

The IEM data phone enables IEM data — related applications. For
example, application(s) include pill regimen scheduling applications, alert
reminder applications, auto refill for medication applications, patient tool
applications, social networking applications, incentive tracker applications, auto
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106e, agents using the regul atory agency systens 106i, and researchers
using the university systens 106d, access the forecasting system 204n. The
mul ti pl e woabiodwsgyarties utilize various tools, e.g., tireTasReosan®s1$502, to
run anal ytical andforecasting applications again the patient popul ation
data and to access various forecasting data available in connection with
the forecasting system 204n. 2.3.15 Financial Systens Financial systens
support

_ %ﬂd enabl e fi nan§| al. trans ﬁLlonS associ at eg v¥| ﬁl}ll dat a.
vari ous QUBEARPICANNS, SHRRE R |°”s%9 ong APPEAYAI PP %ﬁ‘&?’\sn?B &B@P%ﬂ e vvlth
exi sti ”gtréhlééﬂi.‘%heébptﬂé‘é‘%ﬂw 'ﬁi’éhﬁﬁl&:a@@ﬁs PRAVOE ﬁ?ﬂegl%tt&al withOHESZ&el! | ustrates

an exenplary I EM data framework 102 having a financial system 2040,
accor di n‘glthoordﬁéewmtmé@ﬂe anesherENhgaapplicatiorswanay fudbef bet her i ncl udes

var ous. TepHRESre it BHNE LOR G FBREe afioRe BBl arabEhigE °hc 0 1"

ot herw Smsﬁlébléltﬁjédvh/wééhlep?ﬁamér 0B&€ etd=Mndriliatisy sibe #e ﬁdeﬁt@’f one or
nore conmmercial systens 106. In one scenario, the patient 506, via the

nmobi | e t@l"éfiﬂﬁ@N‘étM@Bef prfavare, RrPdEBete-on éafmltﬁd%ﬁﬁecﬁs dbe @pplicationg. | a
newsfeed eL{élél’Cd:'O tlé,a@t}lé‘edoﬁl\ﬂ%géé@% @%@%ﬁ%&@%é&lk The subscri ptlon system

204k, wvi a S SO roperate I nanci al system 2040. The

subscri pti onnsassibesadNéets, ther IEM aar phorseand ebyltsapfpﬁnfdtmseﬁapebaryept ed
pat ient financial information such as account. nu Giﬂq subécrl ption
i nf or mat FYRAMOTHEARER-Pald CTEMSM FeRBICALV$RIHPY a’i‘@@s( 5 bﬁﬁ’t‘ 8g¢ 1€

| nf or mté%llé@ﬁoﬁ%FHﬁ&éé(s bHH%Q&@F?}Sr%éemlw f@ oﬁﬁmggﬁﬁpﬁg PSR 8k

i nstitutrion, . a comercl al’ syste I nanci al

t ransact c@nmrejesswmbb%errﬂo@dwthaga md{meptdgoersﬂd@ra@iesign semempy etd.de char ge
information / confirmation to the patient 506 via, for exanple, the nobile
t el ephonéhadsM datg pheneerayalss 'P@JHH@ VRFau$ EM‘@I%FE"%("%ﬁ@h@m@ﬁa%{ges | EM data -

rel ated ppahbtahd *BRulaF:¥hay provide multimedia capabilities; and may embody
various hardware and software configurations. The IEM data phone may be
embodied in a variety of devices, e.g., the mobile telephone 406, the handheld
device 402, etc.

Figure 21 illustrates an exemplary IEM data framework 102 having an
IEM data phone 204p, according to one embodiment. The IEM data phone 204p
may serve as the hub, for example. IEM data framework 102 further includes
IEM data 200. In various aspects, the IEM data phone 204p, may interoperate,
or be otherwise associated with, one or more IEM data systems 204 and / or one
or more commercial systems 106.

In one scenario, the IEM data phone 204p includes the software 502, e.g.,
a portfolio of branded applications such as pill regimen scheduling, alert
reminders, auto refills, patient tools, social networking, incentive trackers, auto
billing, subscriptions, approvals, and financial applications.

The pill regimen scheduling application may accept, reconcile, calendar,
and manage contraindications and interactions of medication regimen(s). For
example, the patient 506 may input information related to one or more
prescriptions, including the pharmaceutical name and dosage. The pill regimen
scheduling application may check the input information against existing
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exanpl e, application(s) include pill reginmen scheduling applications, alert

rem nder applications, auto refill for nedication applications, patient
t ool applwoanioansg77soci al net wor ki ng appl i cations, i nceRCIrUS2e004¢96¢s
applications, autobilling applications, subscription applications, approval

applications, and financial transaction applications. The applications may
be integrated wth, associ at ed vm'th or independent of one anot her. The

I t t tall th M dat h
o IR M o Faﬁhéﬁe§%0%33@1§| R HodBhte sar o e, P ot e
I nst al | agisB@hBRY, 6., ttid wmymb bingl brickeYirkéh @t:m&!umgfataﬁm&euorpr oduct s,

etc. In various aspect S, t he appl I cations are user-confi gura
downl oadatayeroviggriaigsasiien rmardlnlgmamrralrtﬂjeatedp@edlgatnm sw@wf&zﬂte phone and

user i nt BRPRLEST SRS A8 P B SEEbERng Bt R G RePhdEas

r epr esenthiengogiiy RESHMRATICh M@@éﬁ@rfaté?ulefﬂtsaé ¢ OreefinterssyeehRdeitbodi ed as a
nane, | ogo, sl ogan, demgn schenme, etc. The | EM data phone nay al so i ncl ude

vari ous eRpIepsa evli'm93§&ﬂf g &he gatbent tp ingashére medicasionu|Tae, a'ﬁﬁ% ni!ﬁ)b de
I di it ft
(r:n(;mt : gﬁré [ oné@&[]he 4@ é&{l%@%&aﬁ%”gﬁ,d%g %)zctj%i Q%b%@é%@pgetsg o:‘Na(r:Igw ces,

e.g., thedepbndienttat| alpl'tcremmw apdheamm(dhel d device 402, etc. Figure 2 1

illustrates an ex lary | EM data framework 102 having. an | EM data phone
204p, accord?-ﬁ @&TW'@%EBPH’W'C’”W@ ﬁmm&récﬁﬁ%‘négr% dafgy serve as the

hub, forg ‘lh h%?@/lhggé,e{ﬁgﬁon EM’%afdJééd‘ﬁﬁdg@ﬁbt&té%lér%pata 200. In

vari ous aspects I nt &r oper at e be ot herw se
associ at appmptlate iimes orThmalertBEMyjheaud;kﬂe ermeﬂpdmaﬂdtekt oeseage,;tcnor e
commer ci al st ems 106 Ciawﬂﬁ enar| 0 EM. d hone rﬁ ﬁp.l_l ncl udes

t he soft%ﬁj GYoe Ingegfate n&?”BPé\%ﬁgd H“Sﬂtéo B8 pill
regi men gehethdiicAon M e user- conflgurable, e.g., type of alert, repetition of alert,

interval of repetition, receivers of alert. The alerts may be associated with
various devices of the patient, family caregivers, friends, etc. In one example,
the patient 506 may schedule reminders to be sent to the user’s device, e.g., the
IEM data phone 204p, the handheld device 402, the base station 404, the mobile
telephone 406, etc.

The alert reminder application may be integrated with other applications /
systems. To illustrate an IEM system associated with the patient 506 that may,
for example, detect medication ingestion event(s) and communicate the IEM data
200 associated with the medication ingestion event(s) to the alert reminder
application via the IEM data phone 204p. The alert reminder application may
interoperate with the pill regimen scheduling application and perform various
checks, e.g., the ingested medication was actually prescribed for the person that
ingested it; the ingested medication was ingested in the correct dosage; the
ingested medication was ingested at the prescribed time interval; etc.

Predetermined criteria may be used to determine if / when the alert
reminders application generates an alert, reminder, etc. To continue with the
foregoing illustration, upon a determination that the ingested medication was not
prescribed for the person ingesting it or the wrong dosage was ingested, the alert
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rem nders, auto refills, patient tools, social networking, incentive
trackers, auto billing, subscriptions, approvals, and financi al

appl i cat iwo=010ftess7pi | | regi men schedul i ng applicati on nRETASC@P049618
reconcil e, cal endar, and nanage contrai ndi cati ons and interactions of

medi cation regi nen(s). For exanple, the patient 506 may input information
related to one or nore prescriptions, including t he pharnaceutical nanme and

d Th | hedul j t ck th i
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alert refAmAEer appiicadianinemy ggenerai(ﬁéaéaa@rﬁtom & Wﬂ%@hp@%?péﬁ te#fie accept or
access vafl. &lﬁéﬁ%éﬁ?e,g%gl'ﬁﬁaﬁ%‘ﬁ'% Tﬁ@ké‘lggﬂ@réggh@&?t a 200, and

gener at e al s’at appr opr he™ al er vi sual ,
emai |, taxdiomessagssage cetcamiayrayntam |inMragat|@hemcwatshtherpatnedépaadm)t of

alert rem nder a Ilcatlon The al ert application

user - conmedlﬁtbl[ﬁ 8 the. eg“efgf%iﬁgé tBe ingestion Oleég& P{C"V%Jﬁ'anaré%@m"y Gaiegveal  of
repetiti | t l1ent h vari ous
devi ces m agfbﬁatg‘ﬁgﬁ?&bp gém ?IJO%%E@Q?\}EESF% r%(?rli’enﬁggﬁﬁ%% Izﬁeﬁq\b\rflﬂe)];]exarrpl e,

the pati ent STDBe aaio sditieghplicatiemimagdasilitate Betoseatic telill ha prescripgiodevi ce,

.g., the IEMdata ph he handhel d d 402, th tati
303t e BPEN 0 BIHORe 2108 W dor SREBlecH PRmar ys AR B oy  be

integrated w tRe ‘E)Tahélﬁt t@@%ﬂ)&%hh@ﬁ'fﬁnéy l§é(§>P&ii§ed 3R orlaceesdiBledrath tIﬁéE'V' system
associated with the patient 50 may,

IEM data phone 204p. For example software tools for tracking dietary and

physiologic symptoms may facilitate user entry of dietary intake and symptoms,

collection of device-associated physiologic parameters such as blood pressure,

heart rate, etc., correlation / analysis of the data, and feedback based on the

correlation / analysis. The patient tool application may provide data, e.g., the

feedback, for display on the IEM data phone 204p, the IEM data system(s) 204,

and / or the commercial system(s) 106.

The social networking application may facilitate social networking
functionality. For example, the social networking application may retain various
links to selected profiles of various social networks, receive data related to the
selected profiles, e.g., updates to the profiles, facilitate messaging and other
communication, update the user’s profile, etc., communicate with the IEM data
systems(s) 204, and / or the commercial system(s) 106, such as the patient tools
/ social network 204d and the web communities 106h.

The incentive tracker application may collect, manage, track, update, etc.
incentive information. For example, the incentive tracker application may
reconcile data associated with IEM data collection systems 204l and wholesaler /
retailer systems 106j to determine incentive eligibility, e.g., a patient rebate. The
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for exanple, detect nedication ingestion event(s) and conmuni cate the | EM
data 200 associated with the nedication ingestion event(s) to the alert

rem nder wsippbioomss7on via the | EM data phone 204p. The alPeTiusce@wionses
application may interoperate with the pill regi nen scheduling application
and performvarious checks, e.g., the ingested nedication was actually
prescribed for the person that ingested it; the ingested nedication was
ingested. in the caorrect .dosage; the ingested nmedication was ingested at the
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det er m nat i onTh@auta bidingrapplicatiomrswiydacilitaie Wléngtar viariews triapgactians. t he

Cyst om goie el ol hERSpaRE A Ay AEEEH BRpi P S e
t he for mnefudirxtheMENs agRssfstemP)id0 4d coNPRESO MBSRSAldyeter(d)hoBhe fam |y
caregiver system 106g, alerts in the formof email / text nessages to the

06g L
heal t hcaslectsgs thanbilling£onan auke refithda diaphayRaemnsysten. eict t he event is

deened critic P LOf Non-pr - i | verdosage,

ctor the al ofte sEferiptoRUETlb Ao lacRRCBFaEH T 3ECHBE iAot Bleen: dat a

phone 20dfvdrpusheubssEpiETss; v.qisaewsizede, agcdssp varigus datacaleatiOnd dneal | . The

call (prerecorded, audi o, text nessage, et c[j‘%?r,rray contain information such
@8y

as the pedBSEHPUGN RAFIS, efon el haBubrpiops @R gy IHRONSRYENibn detail s,
e ! . e o LR ! . f
physi ci ap, i %@%ﬂchgoﬁfe SRS fn’&fuﬂzﬁ@t}He"l’EM dath %\ﬁ‘f?rﬂg%gd@énd PEAHEON O

t he person 1 ng | medi cat 1 on. e auto re | catl on my
faci | it acemagroabsystemes)i 106, stich apribe subgdtripgionmysieratdOdh, theadEMtdataoper at i on

with, for ex le,. th har macy system 106b, etc. The patient tool
appl i cat ?Q}%Cﬁgﬁ s%{%tem gglﬁ)ldghz'on or accessible fromthe | EM data phone 204p.

For exanpl e, tRé GRSl Bppicdtioh dJeredatBs afgtcanaRydsRAYiBlLS sBH@sF TPt OB
may facilitate user entry of dietary intake and synptons, collection of
devi ce- agaladpanablean sfermoed apprvahgeesions udte agprovalsanplieskur may

interoperate with various applications / systems, including the IEM data

system(s) 204 and / or the commercial system(s) 106, such as the auto refill

system 204c, the subscription system 204f, the financial systems 2040, the

pharmacy systems 106b, the wholesaler / retailer systems 106j, etc.

The financial application supports and enables financial transactions
associated with IEM data 200. The financial application may interoperate with
various applications / systems, including the IEM data system(s) 204 and / or the
commercial system(s) 106, such as the auto refill system 204c, the incentive
system 2041, the subscription system 204k, the approval system 204m, the
financial systems 2040, the pharmacy system 106b, the wholesaler / retailer

systems 106;j.

2.3.17 Social Network System

Social networks are a social structure made of one or more nodes, e.g.,
components such as websites, accessed by individuals or organizations. The
social network is typically tied by one or more specific types of interdependency,
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heart rate, etc., correlation / analysis of the data, and feedback based on
the correlation / analysis. The patient tool application may provi de data,
e.g., thewbeedbmsss; for display on the | EM data phone 20¢m/Ustéve/okdshs dat a
systen(s) 204, and / or the comrercial system(s) 106. The social networking
application may facilitate social networking functionality. For exanple,
the social networking application may retain various |inks to sel ected

files_of various social networks receive data related to the selected
or of 11 e<sih 8 eoQRmIBRSY Werse BieBbinee edlintAiena abetigh Hi° aRbdot nor

communi C@fusGay HRFER: thd [MRerdSeHf SthBROEE ! RrelBicd ind%ﬂ&@bﬁég?odbé Ralihg | EM
dat a systems(s¥ 204, and / or the comrercial systen(s) 10 such as™ the

pati ent incEiremonsatinireadinybe kntearpeanencige. \Rsisial aetuerksireay bodnilt The

noent i varMREERaLBRRNERNYES, FBY 60l ESteq BT Bies Ao P Ria Ron my

reconci | gicdat a associated wwth | EM data col | ecti on systens 2041 and

whol esal er / retailer systens 106& to determi ne incentive eli %i bility,

e.g., a patieRneraxgaiRie ofasasEd Retwerkts aatienhpieineaiiaroeemenpnflyithder tal |y
points u | ; I ; ti Ly ' f m|estones,
goal s, a&%&!ﬁ e\éﬁ ﬁfoﬁ@%ﬁ? ﬁ\\?@,a ?%Cﬂc?séir‘) e'CzliJli}fq orh%élﬁf:%lli ngrf&ZtLdprﬁﬂrtceg?rﬂ gp\&fray facilitate
bi I'l'i ng medicativhsuegimans aarid sids effEbis Bagea dn bbihngrogidiel nodtanecdory

interoperate with various, applications / tens, including the | EM data
syst en ssﬂatﬁeﬂ%ava"aarhtx HES%@}%@JF@Y p@%ﬁ%%?%h@Géf'ty§ﬁc9r?"‘g_§e$=_r?egbi I'1ing
for an a%ﬁitét@@ellf!—aéé‘e@sh@ﬁt BhB&rEBAXI &é@l’r@é@ arftd éd'ulfhﬁ’erﬁqﬂgt%ﬁéérbglﬁés\?ém

application facilitates ordering, recerpt, manhagenent, rious
subscr i pbélEngorseaygcompeaved asd contastysan mdradualisprgresscwith duz i ons on a

DSt | PR BRE b Bl na NS S RBS Bk, AR Bb Bl 1o oPerS
S he | o B 22 eSO Sy b S0E g o5t o
’ social network system 204q, ac)c/:ording to one embodiment. The IEM data

framework 102 further includes IEM data 200, and the hub, shown here
embodied as the base station 404. In various aspects, the social network system
204qg may interoperate, or be otherwise associated with, one or more IEM data
systems 204 and / or one or more commercial systems 106.

In one scenario, patient 506 suffers from a cardiac condition. The patient
506 accesses the social network system 204q, which may be embodied as the
server 500 having the software 502 and the database 504 having IEM data 200.
Patient 506 may access the social network system 204q, for example, via the
base station 404. The patient 506a searches the database 504 for patient
profiles also having cardiac conditions similar to that of patient 506. The social
network system 204q provides multiple profiles of patients having similar
conditions. The profiles include various data pertinent to each patient such as
medication therapies, personal behavior histories, etc. The patient 506 requests
a comparison of his medication therapy, medication therapy adherence, and
behavior to that listed in the profiled. The social network system 204q provides
the requested comparative data in the form of a graphical display. From the
display, the patient 506 is able to determine the profiles having the most
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The approval application aggregates and / or anal yzes various sources of
data to enable an inforned approval decision. The approval s application my
i nt er operdiDeoW/Mb877ar i ous applications / systens, inclu@Cmgseéve/okdshs dat a
systen(s) 204 and / or the commercial systen(s) 106, such as the auto
refill system 204c, the subscription system 204f, the financial systens
2040, the phar macy systems 106b, the wholesaler / retailer systens 106j,

etc. The, f ci al i cati on orts an bl es. fi ci transacti ons
Secoct ot Ol el ERt o Bo R IR SichataricSnE i RORGATY At SPBRLY at o

with Varh%r@@?&tbﬁﬁ%@cﬁ‘énélyﬁé$Iﬁ@ﬂﬁferéﬁé‘é§!§’étﬁ@eﬁhﬁs h@ﬂlc‘}b&bﬁ systen(s) 204
and / or the cofmmercial system(s) 106, such as the auto refill system 204c,

t he i ncemedicationdberapy@aherenae, absvior,mic.oandihst carreapokdinche appr oval

whol con BietpepBiam e B abibs Ty de 08 AIGHERE eBe Ehidiesci o

net wor ksTh& @nalysRcmal cohirist tealiffeepcos faurel inrvaldug afoae s Welfas conponent s
such as websites, accessed by individuals or organl zations. The soci al

net wor k 98NS PEASCYPINEad¥ioe.che- o Whistearggsdhe Palieipals Bry want to
d
managemeanioptid SBENE BRI RSBt or (R ARMKS CThE RN ORI T Gl at el

i ndi vi duadisptahd pgemmlvéamlmw, ie., admmacem“rdmyi)ertesmp'rdvetme own
i nt erdependencj es. Soci net wor ks. ma uil't around various comuniti es,

e.g., faH?fSQ'f‘e%@létﬁPW@r Ufﬁlﬁﬁ @ﬁt%at'%épéénaﬁﬁﬂgﬁ‘tﬁlteﬁ§oc BEWSHK exanpl e of
| f
a soci a )&%fi\(’% ! \gltﬁtlﬂ@ébﬁ@%méﬁ’ﬁ%ﬁ%& A f Cong,!steﬁl ih R fRG RGeS

i nfornmation to a partic tlon treat nents,
medi cat i wasking eg'rsmsm;m[anmdemem aefvfezibasberad'efdamngopmnpopesby@élnerand

anecdot aI data., The availability, of su i de benchmark type
Servi ceandlyifis  TEyaidls Shests Y selBhaaivif sYRPobRaH fRugiess and
adj ust ”E&Smhfhrﬁéhﬁtﬂ)aaéﬁ%lét@d with other web communities 106h, e.g., youth

communities, business communities, etc.
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behavi ors by conparing and contrasting an individual's progress with the
particul ars of others having the sanme condition, simlar therapies, etc.
Fi gure 22wol2bugossires an exenpl ary | EM data franmewor k 102Thseemg4®isoci al
net wor k system 204q, according to one enbodi nent. The | EM data franework
102 further includes | EM data 200, and the hub, shown here enbodied as the
base station 404. In various aspects, the social network system 204q may
i nteroperate, or be otherw se associated with, one or nore |EM data systens
204 and / or one or nore conmmercial systens 106. In one scenario, patient

506 suffgps IEMDaRA E@ntewericMdhdbgon. The patient 506 accesses the soci al
networ k system 204q, which nay be enbodi ed as the server 500 having the

sof tware 502 4 ing P may
access the so@ﬂglés%%tcggérﬂ%é% 3 %ﬁbl’é ré(%&éaﬁp\ﬁa%%b ! éS%Eas(g\ps tatl on
404. Theda)latthand)r@ﬁﬁ@sﬂaﬁnmﬂaplbhﬁg@ﬁedleaeat M%éreramtomrnumalmg es al so
havi ng cardb %Eondl tions simla [1 to th%jﬁ atient 506. Tﬂe soci al

net wor k ¥gdhemu oﬁh'ea%%Paét@Wlt P;b”%esé' iﬁéf’?@ﬁosat RIS ni | ar
conditi o,rpl sﬂ_ﬂ@ Nept walﬁgerld]cﬁélé Sielfr i ous data pertl nent to each patient
such as |cat| on therapies ersonal behavior histories, etc. The patient
506 requests a conparison of his nedication therapy, nedi cati on t herapy
adherence, and behavior to that listed in the profiled. The social network
system 204q provides the requested conparative data in the formof a

graphi cal display. Fromthe display, the patient 506 is able to determ ne
the profiles having the nostfavorable treatnent outcones. From such
profiles, the patient 506 and/ or social network system 204q anal yze the

di fferences between his nedication, nedication therapy adherence, behavior,
etc. and the correspondi ng interdependencies of the profiles having the
nost favorable treatnent outcones. The anal ysis nay contrast the
differences found in various areas, as well as generate prescriptive
advice, e.g., in which areas the patient 506 nay want to
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adj ust and specific adjustnents based on the analysis. The patient 506 may
adopt the prescriptive advice, i.e., adjust accordingly, to inprove his own
per sonal wotewmw®s87Furt her, the patient 506 may updat e t ir€TASCIQI0495¢% WOT K
system 204q with the adjustnent data, which may be used in the future for
tracki ng personal inprovement as well as benchmarking purposes by other
individuals. In various aspects, the social netwrk system 204q nay be
comuni cably associated with other web communities 106h, e.g., youth
conmmuni ties Siness co njtjies, etc.3.0 | EM Data Franework Method One
aspect cﬂ)ﬁﬂﬁ“’ib@}a&?"@%l@:mﬁ%cei ving, via a hub, ingestible event data
that originates fromnmultiple ingested event markers; and comruni cati ng,
via the hub, I 1 [ ial ker data to at

| east one inggﬁgfﬁﬁékgégﬁpﬁéégE%féﬁ%ﬁgesggﬁéﬁpgﬁﬁeﬁéﬁfﬁgﬁﬁéFranemork

Articl e iostruetiqres; thatompen exscutéd by exeompetingpkatforrageesoitdn eretsticmef a

i nstructions, tﬂ@%,when execut ed b%i cgfputin latform result in
execut i ofeBiOhohlilizilg Ippesille ieyPRy aﬂ@fé g% ONBRIEHRI nERGEE NGatia a

conpri si RGr X VAN, i he 4 i bl & at originates
from rrul?‘?%ltégiq'ﬁ%éé@st'tgékde%‘%/@r@t%a%gﬁ'gﬁdé‘%%ﬁ@@n%ﬁipgﬁaﬁéﬁi@‘é&?he hub, at

| east a markeérsnand comenumcasty, vlaethevrar, aibedst a mhatien pbthaetingesisile one

i ngesti bl e even rker ta system5.0 | EM Datg Framework System One
wopect | coimtrEater Rl At Ore FBkslile cHEMMETHES CRELEIVEM Y : a & hub,

i ngestible event data that originates fromnmultiple ingested event markers;
and a communi cate nodule to comuni cate, via the hub, at |east a portion of
the ingestible event nmarker data to at | east one ingestible event marker
data system Further, any of the enbodi nents disclosed herein may be
performed in a data processing system To illustrate, a diagranmatic system
conpri ses, for exanple, a processor, a nmain nenory, a static nmenory, a bus,

a video display, an al pha-nuneric input device, a cursor control device, a
drive unit, a signa
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generation device, a network interface device, a machine readable nmedi um

I nstructions and a network, according to one enbodi nent. The di agrammtic
syst em newoOi2otmas7eé a personal conputer and / or a dat aPpraSe@siongisyst em

i n which one or nore operations disclosed herein may be perforned. The
processor may be a mcroprocessor, a state machine, an application-
specific integrated circuit, a field programmable gate array, etc. The nmain
menory may be a dynam ¢ random access nenory and / or a prinmary nenory of a
conput er system The static nmenory may be a hard drive, a flash drive, and

/ or othgip MENMDAta FYaPhéRbieBvaessACi ated with the data processing system
The bus nmay be an interconnecyi on between various circuits and / or

structures of the data processing system The video display nay provide

gr aphi cal repDesaspati compfisés)ffor example, anecéive daadulptooeeiia)yiasgst em The
al pha-nuperi.c i t devi nay. be.a keypad . keyboard, and / or any ot her
Mput deDednarotls pved dfta T uaie S R i Y e St St

chal | engggld a dPnifUhRAte FRUUICIo ERMINGRICHRY, g tife RO it I88stdeYb BN DG as a
nouse. The drive unit nay be a hard drive, a storage system and / or other

| onger tiBgesiblercygst mabissidaianto ahleast ghalingpstibleagvant mrivecdalaesystema bi os

networ k i nt ertapSdoy EHEH BT GSAD srsth Bl MRV RIS T
funct i ongataysrticessin@dgsteAnVEd ﬁlUQ@atepéQii@%@hﬂﬁat\i’@é)ﬁétQm &rfprisay, fhuf fering
required for conmmunication to and fromthe network . The pachine readable

nedi um n%arﬁpl@«adzmp%&qru@maimnemowmoﬂia%memowhe bitet A yieoddiselipys ed
herein ”Bﬂagﬁﬁgﬁﬂmﬁg‘ﬁﬂoutﬂé%ic‘e“at LS QhtrolTBY ieéoé(bﬂ%%ﬂ}f,r&%q%%ﬁ’e and / or
e processor to énabl e any Sne”/"“Bre ol & op {

data codé t ro er ath ons di scl osed
her ei n. géndratigh dehieepaestndrkanterfiicastdvicd) avaabkias rdadatsle meedivit, h ref er ence

L0 P s EHet o Rnd S Tetwork: According 10 one Smbodiment. 2t vartous

The diagrammatic system may indicate a personal computer and / or a
data processing system in which one or more operations disclosed herein may
be performed. The processor may be a microprocessor, a state machine, an
application- specific integrated circuit, a field programmable gate array, etc. The
main memory may be a dynamic random access memory and / or a primary
memory of a computer system. The static memory may be a hard drive, a flash
drive, and / or other memory information associated with the data processing
system.

The bus may be an interconnection between various circuits and / or
structures of the data processing system. The video display may provide
graphical representation of information on the data processing system. The
alpha-numeric input device may be a keypad, a keyboard and / or any other input
device of text, e.g., a special device to aid the physically challenged. The cursor
control device may be a pointing device such as a mouse. The drive unit may be
a hard drive, a storage system, and / or other longer term storage subsystem.
The signal generation device may be a bios and / or a functional operating
system of the data processing system. The network interface device may be a
device that may perform interface functions such as code conversion, protocol
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changes may be made to these enbodi nents w thout departing fromthe broader
spirit and scope of the various enbodi nents. For exanple, the various

devi ces, woaoloewss7et c. descri bed herein nmay be enabl ed &ou/uspevatsds usi ng
hardware circuitry, e.g., CMOS based logic circuitry, firmare, software
and / or any conbination of hardware, firmvare, and / or software, e.g.,
enbodi ed in a nmachi ne readabl e nedium For exanple, the various electrical

t t d .met hod be enbodi ' t | st | ogi tes, d
ol cot 11 cEPEISBTIANG |t geNRGRPHAAed bt CapuBHR A oRTa aratiam Hie Rery (ASi
and / or imhelhathinb rSAGARE MEAGRSHAY prébe ir?s!tfd%:‘tlﬁhé ¥n WIREh argEphiee the

recei ve nodul e and the comuni cate nodul e and ot her nodul es ey be enabl ed
usi ng on@eghoqadieclosed heraie thmobbe gedormedc Minedasthestions. maypeayida i on, it

di sol osedbner oAy B B SatER M aRRESR L & et AR LSRG uBsa™) "o s
machi ne ag&esishddRciz@duivrepnpati ble with a data processing system e.g., a
conmput er system an performed in any order. Accordingly, the

d b ,
speci fi cat i onAlRRUEl | r?/f@§gatr empgdinenie avedgenwegariped udthratargece i her
than ar ééifi&éiéé{rﬁpf%eé}ﬁso%iﬁibﬁtﬁrit & tfé'é%eﬁﬂ%%‘f VahGSs Wofdhicta(i]Sn and .
af orenent’i oned devices and nethods, Tor exanple, nmay be used alone or in

conbi nat clengest aptbleenadatathesecambbddiments WENbdatieparting frondtteabioadeng an
| EM dat a a,s,f)ect. In certain errbodi(;gnts, the systemand / or nethod steps
further $RIE} 3@ SCOP& O] e eions MRPRIFeNtSr ek 8¥amgleg fieavarious devicefat a

storage ﬁl!ogﬂ?éét, etcv_v*a%@en%éu ReRliS R bd enRbIBaSMd &d’éréféoed‘éilgg’[; @aldrvvé‘r.\éi ce, such

as a bedside nmonitor, PDA smartphone, conputer server, ypically, the
dat a st ociezpitrelege@MOS Rassohipgicesiraudad dibvhevane dafitwar@ ledt /earranyconput er

e RO 3 pAT A BT e e eSSk > 1

machine readable medium.

For example, the various electrical structure and methods may be
embodied using transistors, logic gates, and electrical circuits, e.g., Application
Specific Integrated circuitry (ASIC) and / or in Digital Signal Processor (DSP)
circuitry. For example, the receive module and the communicate module and
other modules may be enabled using one or more of the technologies described
herein.

In addition, it will be appreciated that the various operations, processes,
and methods disclosed herein may be embodied in a machine-readable medium
and / or a machine accessible medium compatible with a data processing
system, e.g., a computer system, and may be performed in any order.
Accordingly, the specification and drawings are to be regarded in an illustrative
rather than a restrictive sense.

Any or all data associated with the aforementioned devices and methods,
for example, may be used alone or in combination with other data to constitute
IEM data, i.e., data having an IEM data aspect.

In certain embodiments, the system and / or method steps further includes
/ utilizes an element for storing data, i.e., a data storage element, where this

element is present on an external device, such as a bedside monitor, PDA, smart
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and / or data to a conputer for execution and / or processing. Exanples of
storage nedia include floppy disks, magnetic tape, CD-ROM a hard disk
drive, a WONbmroossTregrated circuit, a magneto-optical diPSi/jUSes09R4mO$ Ut er
readabl e card such as a PCMCIA card and the |ike, whether or not such
devices are internal or external to the conmputer. A file containi ng

I nformati on nay be "stored" on a conputer readable nedium where "storing"
means recording information, su ccessi bl e gnd retri vabI e at a

1z t o
ooy o, Bt Bl R picaBh e ¢ht SRR SRt R o gty Fespect

t 0 ConNpUielidabRagiabliuin MrAbderm F’@drﬂ?ﬂl‘é’ﬁ‘i’emé ¥ediGhehs usedRMBihteldigt 1S
per manent. Permanent nenory erased by term nation of the electrical

suppl y ti® anyksiopmageer tbanwtssmedlumﬂwtparthmtasm prayiqayingtrustiongiot  used

per manert HLRbR9 Bh e st dEasbRY ey ot R B ERB Won. per manent

menory.  éofadeemediRiciRIZESppYRITEKSY, nidyhdlie téﬁet@DLROMQh R&ravdiisik Gh{/@ a A' SO
provi ded_are computer executable instructions, i. pr ogranm ng,

per f or ni RGN 196 inipersedrer et maggeto-erficapaliskr %ihcﬁ@mﬁ%f neagiab heeq,eédver and
other compnEOLPECIATARYBhaTe [RE UL SF nGSRHaRlced ABNEARS 2

present Oh a conputer reada cord vari-ous aspects provide
a conputexterrmid@mecmpum olbhreacdmtangur@rmmmmongnapbeUSterech gravi di ng
i ngestible event r@arker data. As such, in certain errbod{&r ments the systems

i ncl ude eMBPYLET R mediva ﬁ’h@f‘%r%@@ngl@ﬁﬁﬂ? recordiRgAn @@QQQISHﬁ el enent ,
a data displiay 9eb&Imib and r@fr Hrabl a?ér' @Ra%yCAESputbrMid fdicat i on

mechani sm and a user intertace. ese el ement’'s nmay be present or otherw se
associ at eemputai-rakatéckasmponentofWithaespep 40 cbrrmuee/reraadaialelmedlaat a, the hub,
? gtr:ln};hgf lp?vl g%tgﬁ(/@ésrﬁoergﬁ refersetoor%emory %b?\(sebgren?é:rgénqe?’er%anen me?norrﬁ\llsI ewed in
not erased by termination of the electrical supply to a computer of processor.
Computer hard-drive ROM, i.e., not used as virtual memory, CD-ROM, floppy
disk and DVD are all examples of permanent memory. Random Access Memory
(RAM) is an example of non-permanent memory. A file in permanent memory
may be editable and re-writable.
Also provided are computer executable instructions, i.e., programming, for
performing the above methods, e.g., for programming the IEM, receiver, and
other components of the system. The computer executable instructions are
present on a computer readable medium. Accordingly, various aspects provide a
computer readable medium containing programming for use in providing
ingestible event marker data.
As such, in certain embodiments the systems include one or more of: a
data storage element, a data processing element, a data display element, a data
transmission element, a notification mechanism, and a user interface. These
elements may be present or otherwise associated with at least one of the
ingestible event marker data, the hub, and the IEM data systems.
One of the above-described systems is reviewed in terms of a receive
module and a communicate module. The aspects, however, are not so limited.

In a broader sense, the systems are composed of two or more different modules
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nodul e and a conmuni cate nodul e. The aspects, however, are not so limted.
In a broader sense, the systens are conposed of two or nore different

nodul est D 20v0088T7cate with each other, e.g., using theChas2009/049618
functionalities as reviewed above, e.g., using the |[EMdata in the

communi cation, e.g., using the IEM data systens' functionalities. It is to
be understood that thi s invention is not l[imted to particul ar enbodi nents
descri bed, ,and as .s tood that t

| t d
Co e o B RO RAE T EagR othare o sty a8 Tt PuBSur RGP RRISS s fepupd®

enmbodi meghSved™ . 1dTHY tie FEN ddth SRSl cotrRgnibhiidd, | 8., UEIRE thd EvisgaRe of
the present invention wll be limted only by the appended clains. Were a

range ofSWQBmésfuantlmaiktleaed it is understood t hat each intervening vaI ue,

tothetenth it .unles context _cl e I

di ctates ot he g tf) %@%ﬁﬁbﬁ@ hh%ﬁﬁ% @%%\%ﬁ eﬁ%r# qefgl?e({'h@ b?ﬁ'ﬁﬂ% and any
ot her st gineddPfientdtaRyseaPédJandhy&uch rhﬁiyawaﬁ} altesl alsdn@ebe udertesParged
within the invention. The upper and lower l'imts of these snaller ranges

may i ndeffénderpinplagy Mﬁ?@ﬁud@ﬂe'ﬂn i$ h@fsﬁ%@l @urméﬁg@é gﬁacrgw@g apagicular
enconpasged W e d;Sr‘ng amm cﬁ“m{ bgomﬁm}ﬁ JFeaEEéf EXF 't gQEd
n e St ate i ncl'udes

limt inthe 'state ere ran eor ot h of

the lim pn&e,senalmgeﬂtlmwlllum lignitettaméy bpthebap;bemded tlages.i ncluded linmts are

al so included in the invention. Unles efi ned otherw s t echni cal and
& Sed $haaadnn

scientific tefVReraadanaebivaluesie Prew rtiSrIgIArigod {eTV@IIBg st ood
by one O@aleédﬂonl"ﬁ%ytgémb th'erhﬁlf'@f li%tlo{lv%r Wltcumlé@é the rﬁ@&t‘ aealﬂﬁ

Al t hough any net ho and materrals simlar or eqU|v ent to escri bed
her ei n cathheavise, betwessdthenupay qodchbtwardinait of maturagg@fandm)poﬁ@emtated

AR A Rt R s T Y

BS[ gln? \'Azlﬁgrt%éﬂ 8Hd broweef RhROCE Aeskl sRRABr IrAfhYd dHaY REBPESERrtNbar
included in the smaller ranges and are also encompassed within the invention,
subject to any specifically excluded limit in the stated range. Where the stated
range includes one or both of the limits, ranges excluding either or both of those
included limits are also included in the invention.

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

All publications and patents cited in this specification are herein
incorporated by reference as if each individual publication or patent were
specifically and individually indicated to be incorporated by reference and are
incorporated herein by reference to disclose and describe the methods and / or
materials in connection with which the publications are cited. The citation of any
publication is for its disclosure prior to the filing date and should not be construed
as an admission that the present invention is not entitled to antedate such
publication by virtue of prior invention. Further, the dates of publication provided
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specifically and individually indicated to be incorporated by reference and
are incorporated herein by reference to disclose and describe the nethods
and / or waterwmbs7i n connection with which the publicaPrcons2emwpiwis ed. The
citation of any publication is for its disclosure prior to the filing date
and shoul d not be construed as an adm ssion that the present invention is
not entitled to antedate such publication by virtue of prior invention.

Further, the dat ubl i atl proyi.dednmay different fromthe actual
bubl 1 cat TGN B8 E0sftc R ie cadUab pEblcaiaEy Hatin T JRAY - EEH b Be2 “noteg
that as,n@g;?gna@ﬁtg; @mmﬁ,eun t he appended clains, the singular forns "a",
I ncl ude plural referents unless the context clearléﬁ
ed to

d| ct ates ot heltus seted thatsas wsetdreraist aad fmahe eppeaded elaimay thee sidga

e ant cclolb: baod -8 GBE opelgkhllual RS THERG b, ShEACEREl] e

“only" a@l@tdt@@ othdr@idd) ﬁqgmmﬁerorﬁbtwtthaffﬂ% clamhd aidyobe eraf@éeﬁtdfe%lad@nt S, or
use of a "negative" limtation. be apparent to those of skill in

the art @@bﬁpi*@%ﬁheﬂﬁj“@ﬁﬁ Aelb0eh dbidatcment I%fnt@med IRIPQAVE @Sl ATABRRRNTeNt S
descr i beﬂa%@%f JsHSGf cgﬁj@?(‘éfu‘élxlé tbfi‘rﬁrbr%lé y\M . hs%é?ﬂg@”‘éﬁtyﬁ eﬁ{bdttﬁéﬂké”uﬁs whi ch

may be readily sep ara om or conbi ne features of any of the

ot her seamrtdctuenhmm imenesitaidrhofutlaide plententy, éiruse ofe “seg@tieedlimiation.t of the
present inven |on Anﬁ recited net h?db\yﬁan be carried out in the order of

events reciteaSdflpg rertierthgseier sifli g art URgnTAtinGBiSHISFIOSUR. t hough
the foregoidgs t ViRah &ﬁﬁ%nf@é@éd@%@l Aty ﬁlggﬁ?@@t@érb nbNaé"@béchte

illustration an exanp e or purposes of clarit rstanding, It
readi | y epppoeentstand fleatresivhichdimagriye sdadily seapatatedefurdm ion cbimjpiiecbivith he

e i T
clains. deqa 6 §'f§lht>’of tthféeprlérs@ﬁtelﬁkléﬂtldfﬁWt)b’récﬁtbé%étﬁbéscatnh@e Bhreel <§Ut€lﬁ of the
invention. It will be appreciated that those skil in the art wll be
abl e t o thewrder of events recited or in any other order which is Ioglcally possible.

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

Accordingly, the preceding merely illustrates the principles of the
invention. It will be appreciated that those skilled in the art will be able to devise
various arrangements which, although not explicitly described or shown herein,
embody the principles of the invention and are included within its spirit and
scope. Furthermore, all examples and conditional language recited herein are
principally intended to aid the reader in understanding the principles of the
invention and the concepts contributed by the inventors to furthering the art, and
are to be construed as being without limitation to such specifically recited
examples and conditions. Moreover, all statements herein reciting principles,
aspects, and embodiments of the invention as well as specific examples thereof,
are intended to encompass both structural and functional equivalents thereof.
Additionally, it is intended that such equivalents include both currently known
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various arrangenents which, although not explicitly described or shown
herein, enbody the principles of the invention and are included within its
spirit amdo0mpess7Furt hernore, all exanpl es and conditi ecalush@apumge
recited herein are principally intended to aid the reader in understanding
the principles of the invention and the concepts contributed by the
inventors to furthering the art, and are to be construed as being w thout

limtati 1 h i f.ical ited I d diti . M
A1 st at SHOMRETIRG T SRRl At a oLt S R ABbAPRERESor ¢ he
i nvent i Ofe@SodEd that bR the GaM@ I Bion! Ryapabss af Sirlal AR dTHetRopRGANPASS

both structural and functional equivalents thereof. Additionally, it is
i nt endedthehpresent iNvedtiprathatetore.nis neteintaidedcior bedimijedk i e guev@lanit s and

equi val e p i future: Jd.e . n evel oped. t hat

port or m oWEOBRENELTE At ditbiibdy dexfing, Hhbny. SFETREAE 4 86R id
present piséent inBnticMRy &hbbeieditsy hetappehedethitne. be |inited to the

exenpl ary enbodi nrents shown and described herein. Rather, the scope and
spirit of present invention is enbodied by the appended clains. WHAT | S
CLAIMED I'S: 1. A systemconprising: ingestible event marker data; a hub to
receive the ingestible event marker data; and at | east one ingestible event
mar ker data systemto receive, directly or indirectly, the ingestible event
mar ker data fromthe hub. 2. The systemof claim1l, wherein the ingestible
event marker data conprises infornmation about an ingestion event. 3. The
systemof claim1l, wherein the ingestible event marker data conprises

i nformati on about a response to an ingestion event. 4. The system of claim
1, wherein the ingestible event marker data is generated by an ingestible
event marker device. 5. The systemof claim 1, wherein the ingestible event
mar ker devi ce
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conprises an ingestible event marker and a receiver. 6. The systemof claim
1, wherein the receiver conprises a personal signal receiver. 7. The system
of cl ai mwWQ 2e40en0887m t he i ngesti bl e event marker data i sPagdseoveshisvy th a
uni que identifier of an individual. 8. The systemof claim1, wherein the
hub conprises at | east one el enent selected froma group consisting
essentially of a base station, a personal conmunication device, and a

nobi | e m@ystem of claim8, wherein the base station
conpris :ement sel ected froma group consisting essentially
of a desktop conputer, a |aptop conputer, and an intelligent device /

appliance. 10. The system of claim 8, wherein the personal conmunication
devi ce conpri teéd systampicoasingiter. 11. The systemof claim 1, wherein the

at | east one ingestihle ev rker fa system conprises at |east one
el enent sel ected f%g%ib'greg’%t g%%‘?rsqa}q%’g essentially of: a feedback |oop
system a deci si ong $uBROTECSIVS tigdMngBtiBletevehefrdrkersystheand pati ent tools, a
behavi oral nedi ci ne system an incentive system personalized conmerci al

products / servi ceat legst eng 'tﬁ‘g!@istil!ﬂﬁrﬂj'e@ﬁ/ﬁ‘@é f%ﬁt?ﬁdéuﬁ%@ Egpeivemdirgatly

| nter di cpi ARYR AR rReSHBREERt S Rorfihd RgESti bl e event marker data
col l ection, "an approval system a forecasting sysiem a financial system
an ingestible event marker data phone system and a social network system

12. The systemof claim1l, wherein the at |east one ingestible event marker
data system c%ﬂ‘ﬁhpssé@teﬂ of glap 10H\4‘eé?'@ﬁgﬁt'n%%ﬂt kg gyert %‘i?‘ﬁr gA8up consisting

essent | a4 oAkeQirfHRAIIoR abdht 2FGRbYSIon duritansmi tter, an appl i cation, a

data storage nedium a processor, a menory component, a persona
conmmruni cation device, software, and a nobile tel ephone.

3. The system of claim 1, wherein the ingestible event marker data

comprises information about a response to an ingestion event.

4. The system of claim 1, wherein the ingestible event marker data is
generated by an ingestible event marker device.

5. The system of claim 1, wherein the ingestible event marker device

comprises an ingestible event marker and a receiver.

6. The system of claim 1, wherein the receiver comprises a personal

signal receiver.

7. The system of claim 1, wherein the ingestible event marker data is

associated with a unique identifier of an individual.
8. The system of claim 1, wherein the hub comprises at least one element

selected from a group consisting essentially of a base station, a personal

communication device, and a mobile telephone.
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13. The systemof claim1, further conprising: an ingestible event marker
data source to at | east one of generate at |east a portion of the

i ngest i blwoeomnossrar ker data and transmit at | east a porCIrars2eb/osdees

i ngesti ble event marker data. 14. The system of claim 13, wherein the

i ngesti ble event marker data source is selected froma group consisting
essentially of an ingestible eventnmarker data source device, a product an

event, a patigent_ spec esti bl e event. marker

a1 gor thi - angs dnEryeisn of BRUET offprefne FRS SiA O PEses A 16as{ 9IS her
conpri 5'é‘l@m’ﬁnt|s@ﬁa%ﬁe@ﬁ8nﬁé’@?@l§b&#s@%%}@é§eﬁ bﬁé@@sWobrbo%pdtéﬁ%t one of
the i ngestible event marker data , | east one of the

i ngest i blaptaeempuiarkand amrﬁe&lgeﬂbdﬁv.ICQGapmm@yst em of claim15, wherein
the commercial system conprises at |east one el enent selected froma group
consisting essentially of a healthcare system a pharmacy system a

phar maceuti c $gsiTREs Ty@temmb\‘/@raﬁ*ntes(wne&émrthe@efr@,dhatam@bmmmrin@zm?csvn:@e\maesystem a
physician system a fam |y caregiver system a web comunity, a regulatory

agency sY@MBAFCHAMRPIArBBALEr / retailer system 17. A method conpri sing:
receiving, via a hub, ingestible event marker data; and communicating, via
the hub, at least a portion of the ingestible event marker data to at | east
one ingesti bl &1 eMvensystamkafrclalat § wiystcantheld: Ieéﬁmnaemgedtltdé eveat m 17,
wherein the i ngesti bl e event, marker data co ri ses |nforrrat|on about an

i ngest i ofagRIata pyStefheomptipgziableag| %ﬂ‘?ﬁeﬁ” 4RA {108 AR i bl e event
mar ker dé’éﬁ’shéTtg{@D%écl B M‘%Pra”l%bﬁ clR sy@térﬁsﬁ%é%lotnosﬁm %ér‘noa event .

20. The net 71N orm machi ne-rea I um enbodyi ng
a set of aunosrefllheysstens pxahant toamaea eteyigradmegicinensydieme andreardivet he machi ne
to performtherre oc; ?

system, persona 1ze commer0|a products / services, an auto billing system, a

tracking system, an interdiction system, a subscription system, an ingestible

event marker data collection, an approval system, a forecasting system, a

financial system, an ingestible event marker data phone system, and a social

network system.

12. The system of claim 1, wherein the at least one ingestible event
marker data system comprises at least one element selected from a group
consisting essentially of a computer, a receiver, a transmitter, an application, a
data storage medium, a processor, a memory component, a personal

communication device, software, and a mobile telephone.

13. The system of claim 1, further comprising:

an ingestible event marker data source to at least one of generate at least
a portion of the ingestible event marker data and transmit at least a portion of the
ingestible event marker data.

14. The system of claim 13, wherein the ingestible event marker data
source is selected from a group consisting essentially of an ingestible event
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2 1. An article conprising:a storage nedi um having instructions, that when
executed by a conputing platform result in execution of a nethod

comuni cawpreglo/aessTst i bl e event marker data via an i ngesPChlus2@9pmtc1srar ker
framewor k, conprising: receiving, via a hub, the ingestible event marker
data; and communi cating, via the hub, at |least a portion of the ingestible
event marker data to at |east one ingestible event marker data system 22.
The article of clai

im2 .wher ei n tge in\%ﬁtible vent .. mar ker geata
conpri seFAHRIGIAR SPUIFCATE: FPToNYES ANGHY el Palier SPRRIlCHARRPLETORN ¢l ai m 2
1, V"herei'n@e&ﬁlﬁe!é%ﬁﬂda‘?lk&c?éf&'&‘lgdfﬁlﬁﬂﬁ?énéi%ts%o%@)ﬂ’e'pég_ﬁor‘yﬂfOrmat'_0“ about a
response to an ingestion event.” 24. A system conprising: a receive nodul e

to receive, via a hub, ingestible event marker data; and a conmuni cate

nodul e to co nicat V] ub, I : ti f i ngestible

cvent “marker b AEcvaieth BbBRg e hriBrsri s B RREPRE boitfere Bt em 5.
The syst gyBtem sdsacatdd withhReddt oneeofithg @xjdsibR exernimdmek@atadaichg®npri ses
i nformation about an ingestion event. . The system of claim 25, wherein

; . 26
t he i nge8hd B leastene ofiffaciagestiftla eyerpMasikss daid 6¥sieMen about a response to
an ingestion event.

16. The system of claim 15, wherein the commercial system comprises at
least one element selected from a group consisting essentially of a healthcare
system, a pharmacy system, a pharmaceutic system, a university system, a
financial transaction system, a physician system, a family caregiver system, a
web community, a regulatory agency system, and a wholesaler / retailer system.

17. A method comprising:
receiving, via a hub, ingestible event marker data; and
communicating, via the hub, at least a portion of the ingestible

event marker data to at least one ingestible event marker data system.

18. The method of claim 17, wherein the ingestible event marker data

comprises information about an ingestion event.

19. The method of claim 17, wherein the ingestible event marker data

comprises information about a response to an ingestion event.
20. The method of claim 17 in a form of a machine-readable medium
embodying a set of instructions that, when executed by a machine, causes the

machine to perform the method of claim 17.

21. An article comprising:
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a storage medium having instructions, that when executed by a
computing platform, result in execution of a method communicating ingestible
event marker data via an ingestible event marker framework, comprising:

receiving, via a hub, the ingestible event marker data; and
communicating, via the hub, at least a portion of the
ingestible event marker data to at least one ingestible event marker data system.

22. The article of claim 21, wherein the ingestible event marker data

comprises information about an ingestion event.

23. The article of claim 21, wherein the ingestible event marker data

comprises information about a response to an ingestion event.

24. A system comprising:
a receive module to receive, via a hub, ingestible event marker
data; and
a communicate module to communicate, via the hub, at least a
portion of the ingestible event marker data to at least one ingestible event marker
data system.

25. The system of claim 24, wherein the ingestible event marker data

comprises information about an ingestion event.

26. The system of claim 25, wherein the ingestible event marker data

comprises information about a response to an ingestion event.
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