INGESTIBLE EVENT MARKER DATA FRAMEWORK CROSS-REFERENCE TO RELATED
APPLICATIONS Pursuant to 35 U.S.C. 119 (e), this application claims priority to the filing date of
United States Provisional Patent Application Serial No. 61/079,082 filed on July 8, 2008; the disclosure
of which application is herein incorporated by reference. FIELD OF THE INVENTION 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
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FIELD OF THE INVENTION

The present invention refates generally to the technical fields of ingestible
devices and communications. More specifically, and in various example
embodiments, the present invention relates to a method, articie, 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 tc 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



A variety of different methods and technologies have be(_ar_l developed to note a personal event. For
example, techniques have been developed in which individuals can manual!y record data in a log or
physically enter data via a computer device. The accuracy of such notatpn; may be dependent on
the accuracy of data input, the accuracy of proxies used as actual data substitutions, etc. As a result,
inaccuracies may occur. In one example, an individual may su_ffer from_on(_e or multiple health_
conditions that require therapy with multiple medications. The mulpple me_dlcatlo_ns may be presqr_lbed
according to an intricate dosing schedule. The complexities associated with multiple health conditions,

multiple medfséioh e capiesaamaiyntsicate dasing SrbeauissagaHieeiis patient, resulting in
inaccurate d@{g%%q}%yr . In one example, the individual may have physical or cognitive deficits
In

which may result in dif i?:\lj'ltt:ieés inputting and capturing data. The individual may forget to enter the data,

or may enter the dé‘ibeir%‘@H@QWOf Sl_icmfmetieﬁamlﬁ?,%Eiﬁ‘lﬁﬂmwnay@%‘lmﬁfﬁwgvi dual ma
inconveniengaﬂaﬁlﬁgd!]W&%@?%@%Xi%@%&%g%Q&Q%%%tg' San %‘g@gtétﬁ'gf{g)émple, they

unintentionally or intentionally enter! record data which is'completely in Irate _
individual m%ﬁ%ﬁéﬂ@ﬁé‘ﬁ@tﬁé,%f’éé&i‘é@uled reminders to take some medication. The reminders are

unable to take intolacaesiakasipil an individual may suffer from one or multiple health
conditions that require therapy with multiple medications. The multiple
medications may be prescribed according to an intricate dosing schedule. The
complexities associated with multiple health conditions, multiple medication
therapies, and intricate dosing schedules may confuse the patient, resulting in
inaccurate data capture.

In one example, the individual may have physical or cognitive deficits
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. If the
medication has not been taken, an inconvenient or unneeded reminder or aiert
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 exampie, 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,



ingestion of the medication. If the individual has already taken the medication, the reminder is both
moot and likely to inconvenience the individual. If 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, arinferexicesmagdamsavaribabscedieatipnassesitsd Witk the,medicption container has
been ingestqqeérilggtigﬁeégﬂfzaq may be inaccurate, however, as medication is not necessarily ingested
by virtue of opening a medication container. The above-instances may ripen into further issues if

particular parties bésid@bave-insigithesl nvishrtparsimthéntivicisaliss pepsemaligvenkdata. Examples of

users and pojegtakussn i lectively referred to herein as "party” or "parties”) of personal
event data include fgmgil ﬁgﬁ%@%%g@sgggﬁa%c%a%r{éeégfdgﬁgfc{:u%%{)ueﬁﬁ:%qafﬁ %g%g/gfﬁesgmﬁﬁ]ent
agencies, e.§f, §&hdRd RaSHERI LAt FOWRIIMeR N0 frotidid reéaitbd ancheesieragep ariyate insurance
providers; Fepthangbbriug AskxrRisteation dRAN ninistration. (DEA); US Bureau
of Alcohol, Tobggco,.azd Firearms (ATF); ?%2 6%%55 %éﬁ%ﬁé@\%@éﬁéﬁ%ﬁtﬁ%ﬁs; patients;
clinicians; p/fHALBERYAMRAMAANER cBO VERAMBRE RGOS coramaniisie s afterratprbwders:

marketing agdveranaal anale; RRkiREHECSRPABP RS ins(TAAREIRIINRIESR, May exist

e o BRI Eoreement Aomasnation (oRA) e ProPraten
Bureau of Alcohol, Tobacco, and Firearms (ATF); care providers; medical device
manufacturers; patients; clinicians; pharmaceutical manufacturers; pharmacies:
web communities; software providers; marketing and financial analysts; and
msurance companies,

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.q., 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 actuaily
ingested the medication. If the healthcare provider notices changes in the



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 paggriosemisgusdedieseorepipoel prekiramhasmitbipt of iRdugtade, a healthcare

id fami [ ' . f tient indicating that th tient has tak
the medicat o e B S G e 02 WKL having actually
ingested theMifdaicado poncingenthatibareapentid sy mutosss cirarmessint thiehpatiedttsaggmptoms in close
temporal pr%@.g%trg recei gf the. flaw, Qégfgmggﬁﬁy%eﬁgg%%ggiéﬁﬁi\%a 6%in%era%s%}ioaé the healthcare

provider may mistakenly conclude that the patient's symptoms are a re edi %ﬁ%n ingestion.

Based on th&'#riaeslietiien slasawhinge piatidealriaiethssyadjiuntheoenmisdtdheosage in an
attempt to ajjgviatedBeiswmaatoms, perhaps to the patient's detriment. Of note, the more widely
propagated and agﬁgﬁgated the inaccurate data, the more prolific the spread of and reliance on

error-associated d et En BRSO HCgFaRIPRASAREAND aggragrigid i edeasienateria@personal
event data ritaymash peclifiteliys epeberi andutiilizesieehdnionmatiosowiaad astafbandly, reliable and

sophisticated means. chlje reci%ent may wish to receive and / or utilize information in discrete areas,

integrate the %%cfsugﬁ% BV InfSPRAESH with other data, and use the personal event information for

various purposes. In addition, recipients of the personal event data may wish to timely
receive and utilize such information via a user-friendly, reliable and sophisticated
means. The recipients may wish to receive and / or utilize information in discrete
areas, integrate the personal event information with other data, and use the
personal event information for various purposes.

Examples of various purposes include refining and optimizing data such
as patient popuiation 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 controlied 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 enabiing
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.



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 IF news and information feeds; accessing open sources of anonymized
patient population data; determining eligibility and approval for refills, insurance coverage, etc.; using

patient tools; partickmting be seeial neiweds systeyaseanalraing agmegaiehdataitodpbye and / or
generate prerq#:ﬁive information: zu%%ortingr‘]and ec?ifablingrfinancial transactions; identifying direct and

indirect causa aall%e?éapnéqn STV ARG IR XY S BREHE SARFSHEME: dynamic,
accurate calendaring¢rsdbesddlingefisnctiens. for chinalljepasiiesibayralsayishcia ageg@ss personal
event data i juncti ' ISt] S .. commercial systems such as automated
pharmacy s&s%gn@gy gg%E?r?g%aﬁc? ﬁ%@%ﬁ%ﬂ&%ﬁt gt(’?.1 u U"p,@si.!ﬁl aﬁ%@egjgh,vﬂ’i@ﬁ%ds and systems
are needed t¢/8¢ififessly collect, manage, and distribute personal event data to various parties and
systems. Therefore, there is a need for controlled collection, management, and delivery of
accurate personal event data to multi-profile parties for various purposes. BRIEF SUMMARY OF THE
INVENTION The ingestible event marker data framework provides a uniform, comprehensive
framework to enable various functions and utilities related to ingestible event marker data (IEM data).
The functions and utilities include data and / or information having an aspect of data derived from,
collected by, aggregated by, or otherwise associated with, an ingestion event. In one example, the IEM
data are generated via an ingested device. The term "ingested device" includes any device,
mechanism, structure, combined structure, or object capable of ingestion by a human subject or a
non-human subject.



The IEM data framework is highly scalable and integratable with various 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 framewB R B ISy MMam¥ OFIthHE INIE Baape ment 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.
BRIEF DESCRIPTION ©OpethtEeRGIIRESker digufeainprasidescidisgeanmmsitis, representation of a
communicatj 1 | i data framewark, according to one embodiment.

Figure 2 pro%%%%%@ﬁrﬂ%%ﬁ&gs%ﬁﬁ%%g tha I‘Iérf\ﬁc%E QFﬁPg{H@%{?& rgqqitfga}@ 1, according to
one embodiffigpglitie svpiraririsirtediMiatata i dnrigiivndaaacentitemmeritdsstgiated with the

IEM data fragngvieikiabmieishthaA459 S 0N RROMEN from, collected by,

aggregated by, or otherwise associated with, an ingestion event. in one

example, the IEM data are generated via an ingested device. The term “‘ingested
device” includes any device, mechanism, structure, combined structure, or object
capable of ingestion by a human subject or a non-human subject.

The IEM data framework is highly scalable and integratable with various
existing systems, e.g., systems having computer-related componeni(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 multipie 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.



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 toBRIEEDESDRIPTION gHIDHE I dlusirges an exemplary IEM data framework having a
behavioral medicine system, according to one embodiment, Figure 11 illustrates an exemplary |
EM data framework having an incentive system, according to one embodiment.

Figure 1 provides a diagrammatic representation of a communication

environment including an 1EM data framewaork, according to one embodiment.

Figure 2 provides a diagrammatic representation of the IEM data
framework of Figure 1, according to one embodiment.

Figure 3 illustrates IEM data and an |IEM data environment associaied
with the IEM data framework of Figure 2, according to one embodiment.

Figure 4 illustrates a hub associated with the IEM data framework of
Figure 2, according to one embodiment.

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

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

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

Figure 8 iliustrates an exemplary IEM data framework having auto refill
system, according {0 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 smbodiment.



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 mdfigardatt idotgation sty stesmmesOrEMGRRERERANIMEMg an Figure 18 illustrates
an exemplary (EN AL A=k AR T SR BREGYR R em. according to ofe embodiment

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 iliustrates an exemplary IEM data framework having a
forecasting system, according to one embodiment.

Figure 20 iliustrates an exemplary IEM data framework having a financial
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. Figure 21 illustrates an exemplary IEM data framework having an
ingestible event marker data phone system, according to one embodiment. Figure 22 illustrates an
exemplary IEM data framework having a social network system, according to one embodiment.
DETAILED DESCRIPTION 1.0 Overview

Figure 21 illustrates an exemplary 1EM data framework having an
ingestible event marker data phone system, according to one embodiment.

Figure 22 illustrates an exemplary |IEM data framework having a social
network system, according to one embodiment.



2.0 Ingestible Event Marker (IEM) Data Framework 2.1 IEM Data 2.1.1 IEM Data Environment 2.1.1.1

IEM Data Source Devices 2.1.1.

2 Products 2.1.1.3 Events 2.1.1.4 Patient Specific Parameters 2.1.1.5

IEM Data Algorithms 2.1.1.6 Storage Repositories 2.1.1.7 Other IEM Data Sources 2.2 Hub

DETAILED DESCRIPTION

1.0 Overview

2.0 Ingestible Event Marker (IEM) Data Framework

2.1 IEM Data

2.1.1 IEM Data Environment

2.2 Hub

2.1.1.1 IEM Data Source Devices
2.1.1.2 Products

2.1.1.3 Events

2.1.1.4 Patient Specific Parameters
2.1.1.5 IEM Data Algorithms

2.1.1.6 Storage Repositories
2.1.1.7 Other IEM Data Sources

2.3 IEM Data Systems

2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.3.6
2.3.7
2.3.8
2.3.9
2.3.10
2.3.11
2.3.12
2.3.13
2.3.14
2.3.15
2.3.16
2.3.17

Feedback Loops

Decision Support Systems
Auto Refill Systems

Patient Tools

Behavioral Medicine Systems
Incentive Systems
Personalized Commercial Products / Services
Auto Billing Systems
Tracking Systems
interdiction Systems
Subscription Systems

IEM Data Collection Systems
Approval Systems
Forecasting Systems
Financial Systems

IEM Data Phone

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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2.3 IEM Data Systems 2.3.1 Feedback Loops 2.3.2 Decision Support Systerr_ls 2.3.3 Auto Refill
Systems 2.3.4 Patient Tools 2.3.5 Behavioral Medicine Systems 2.3.6 Incentive Syst_ems 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

1.0 Overview

The ingestible event marker (IEM) data framework provides an integrated,
seamiess solution to enable the coliection, management, distribution, and
utilization of IEM data. The versatile IEM data framework facilitates integration
and implementation of the IEM data with existing data and utilization of the IEM
data with existing systems, i.e., commercial systems. The information and
communication systems include discrete systems, cross-configured systems, and
hybrid systems.

Broadly, various aspects of the IEM data framework include a basic
compiement of core components, e.g., IEM data; a hub: and at least one IEM
data system. Any one or a combination of these core compaonents 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 physioiogic 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 preximity to the time of ingestion of
medication (and, therefore, fikely 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 [EM 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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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 1.0 Overview The
ingestible event marker (IEM) data framework provides an integrated, seamless solution to enable the
collection, management, distribution, and utilization of IEM data. The versatile IEM glata framework
facilitates integration and implementation of the IEM data with existing data and utlll_zatl_on of the EM
data with existing systems, i.e., commercial systems. The information and communication systems

include disceziesysienss dass=eeabauert sy RSN f¥SEBMay be associated,
for example, with a receiver, i.e., a device capable of receiving the |EM data on
ingestion and further capable of measuring additional IEM data on response to
the ingestion event(s). The IEM and the receiver are discussed in detail
bereinafter. In various aspects, the ingestible event data may originate from
multiple ingested event markers. in various aspects, the IEM data may be
communicated directly from the |EM to a device other than the receiver, e.g., an
IEM business system adapted to receive the IEM data directly from the IEM via a
communication channel,

In various aspects, the IEM data may be associated with other data, e.qg.,
combined with data related to events other than an ingestion event or
response(s) to 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 asscciated with a unique
identifier, e.g., sample data reflective of physiologic patterns associated with a
particufar 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-1EM data includes non-IEM physiologic data.
One example is cardiac data generated by a separate cardiac-related device

12



Broadly, various aspects of the IEM data framework include a basic complement of core components,
e.g., EM data; a hub; 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

informaiiorg Twnifsrmmhmtedfpﬁd{egt@tmimwd%@@Etof%@gﬂgmﬂ!ﬁeo%{ﬁ@_logic i -
parameter(s).s s a physio|pgic status or physiologic change event based on the ingestion event.
physiologic s?aclﬁfs r@"a @tge", 16 (Lgﬁaﬁﬁ?éY%{'heart rate, blood pressure measure, etc., ascertained in

close temporal profmiy atkgditas affingesticnad, medicationdapskshaetare, jkalyiaibe influenced
by or a resuIg%i%%%g{[ﬁgf&ﬁaggdéﬁ%t%%g“ o t&%ﬁ%@%%s of IEM data include data ingestion time(s)
s) of medicati

of medication, identification of the type cation ingested at a particular time, the dosage

amounts of medicafiehakg@sied thed partciidesimeptivare afyjnadty, deedEMedaiainay be generated
and | or commyiaiaeniaRngBaiidin ITHEs s S AR AgESIRIc sYRRbmarker JEM), which
. The

generates and communicates data associated the ingestion even ay %t YA ociated, for
example, wilf SRR ORI IO AERiERC BRI Ishrdodiving BveiMem tHattEbhdateltionamd further

capable of megesiing acliionalatiblidsimen seshenys aifie dngestianauei(sl The I and the
receiver are f%'rs\a?uréfeé?w mﬁﬁal hereinafter. In various aspects, the ingestible event data may originate
hEased 6y,

from multiple'l FONR Yo FRNNRERS With | BtkeaSeianis selEbheatmicated directly

from the IEMetardevice other than the receiver, e.g., an IEM business system adapted to receive the
IEM data directly fr?ﬁ%?ﬁ\d%%é’ igyasl%%rril&%%aetigrqycngp \A(?r!ire device, software, and / or
communications component, as well as systems and subsystems of the same,
which generally function to provide a service 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 coliection, 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 |EM 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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In various aspects, the IEM data may be associated with other data, e.g., combined with data related
to events other than an ingestion event or response(s) to 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 waiiRliispeersiungéatevansid RERRAILIRIEEC RLRRIPUL, RLeuample. a portion
or all of the IEM, data may be compared with a unique identifier generated by or ’s&oreau h the receiver.
The hub inclSHSSOSWHH{BWA@’&&@&YWF@,eé}ﬁpi@o%é&ﬁa PRAIcALANS elfiviponesr(s), as well as

systems, sulisgstekhsiatmdroompinations ttbarsasie WhCBIRMRIAIL SHIRIIRN.19 Gommunicate the IEM
data. Commgmﬁ%mﬁ%ﬁge IEM data includes receiving, storing, manipulating, displaying, processing,
and / or transmitting the TEM data. In various aspects, the hub also functions to communicate, e.g.,

receive and transmitigyie-TENbd stesNotid Shdatt nbudeschenit Mnbysinlpgiagigta. One example is
o S B AR A S oceer
embodiment. The communication environment 100 may further include, for
example, an IEM data environment 104 and one or more commercial systems
1086.

Communication enviranment 100 includes any environment having
therein, or associated with, data or communication of data. Communication
includes any method, act, or vehicle of communication, and / or combinations
thereol. For example, communication methods include manual, wired, and
wireless, etc. Wireless technoiogies 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,
efc.

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 inciude communications associated with data
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Broad categories of hubs include, for example, base stations, personal communication devices, and
mobile telephones. For example, the hub includes a software application associated with a mobile
telephone of a patient. The application and mobile telephone function to receive IEM data from a
receiver, which, in turn, receives the IEM data from an ingestible device ingested by the patient. The
hub stores, manipulates, and / or forwards the IEM data, alone or in combination with other data, to an
IEM data system. The IEM data systems include any hardware device, software, and / or
communications component, as well as systems and subsystems of the same, which generally

function to pavideamsdrvinaviniactivityasiated fothmiEdbdipiacie ;M datrsyaigms:dgr example,
collect, man%%éast? Gcalcuha_‘ltem;[rangsmitﬁ,‘ﬂ% ceive, store, and / or communicate at least a portion of the
IEM data. PSR RAR P&?IB?—:' Bl S pHReIERWd function(s) or service(s) and may

be enabled via the (BMrdatichtonsvirkide an@neanmobe W-vbdriRsysianastmayde integrated,

interoperateth@raw' e qr.otherwise share, or further.the collectjon, management, distribution /
dissemination, billing or ot#te ’a\c’:gtft\'/%%s&r\éel@%g ’t%“%ﬁ%‘ét‘é{?@r{‘é ghx%rr?l%'lle of an IEM data system is a
feedback loop systeht @étieR ineid dpiminesEsdatatad dvothigiM atataceggnamatdieal database data.

Various aspeaissefithae HE M datadrarmewnk Rayvide Qp- -accurate and efficient services with
respect to provisiorll and:utilcig?ieition’pf IEM dal%éé,} }év%’ileeq?égﬁi%%%é%ﬁsn? a?trbc“?é'sf,]%trjl%e?sxaer\w&%accuracies
associated WHR'BEIRYGaINrsibiataIRERRIR. S51% émataehaRldd evicpr@sanciardoustaspects of the

IEM data framewortafutbey ensire: gy aiiga-midcommupication pfagsHrig JEM data in a timely

manner. Further, the IEM datahframework is applicable to any communication environment.

CommunicalSHEIRAE HRLRES PSR IPRROMES MRS RBANFImSaKerer RB4deidientingld data or

communicati@viobslaaad multimedia players.

Wireless communication modes include any mode of communication
between points that utilizes, at least in part, wireless technology including various
protocols and combinations of protocols associated with wireless transmissicn,
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 muttimedia 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,
maniputation, management, storage, and other activities and events related to
IEM data.  Such activities and events may be contained within the I[EM 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 incluae, for
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Various aspects of the IEM data framework utilize the IEM data, the hub, and one or more IEM data
systems to enable useful, secure, and efficient use of the IEM data among multi-profile parties in one
or various communication environments. Figure 1 provides a diagrammatic representation of
communication environment 100 including an EM data framework 102, according to one embodiment.
The communication environment 100 may further include, for example, an IEM data environment 104
and one or more commercial systems 106. Communication environment 100 includes any
environment having therein, or associated with, data or communication of data. Communication

includes anyerzetints!,tASUEN \RitiCkh O SOMERUNEAHER) @AM HeFSNBPIIAIR 6, cither or
both of which may also be integral to, or partially integrated with, the IEM data
framework 102.

The IEM data environment 104 includes any source of information or data,
including remote computer systems, local computer devices, ete. The
information or data may comprise IEM data in whole or in part. The information
or data may also be independent of the IEM data, e.g., may be capable of
aggregation and / or integration with the IEM data.

The commercial systems 106 include various existing systems that utilize
one or various types of data to accomplish a particular purpose. One example of
a commercial system is a computerized pharmacy system utilized in a pharmacy.
The computerized pharmacy system may function to automatically, e.qg.,
electronically, receive prescriptions, verify patient and prescription information,
verify insurance coverage, process the prescription order, and generale 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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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
communicatioh ¢éBMrDatacRisHEAlsd® in-body communications; various devices; various modes of
communications such as wireless communications, wired communications, and combinations of the
same, etc.

Figure 2 provides a diagrammatic representation of the IEM data
framework 102 of Figure 1, according to one embodiment. The IEM data
framework 102 includes IEM data 200, hub 202, and one or more IEM data
systems 204,

The IEM data 200 include data associated with an ingestion event, i.e., an
act of ingestion. Additionally, the IEM data 200 may include, be included in, or
be combined with data from other systems or sources, e.g., medical devices,
local or remote computer devices and systems, etc. An example of the IEM data
200 is data having an identification of the type of an ingested medication and the
time at which the medication was ingested.

The hub 202 includes any hardware, software, and / or communications
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 |EM 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 1EM 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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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
generated from within the body, e.g., by the body itself or by a device implanted, ingested, or
otherwise locatable in, or partially in, the body. Communications include and / or may be
associated with software, hardware, circuitry, various devices, and combinations thereof. The
devices include decetEM fmtiated with IEM data generation, transmission, reception, communication,
etc. The devices further include various implantable, ingestible, insertable, and / or attachable devices
associated with the human body or other living organisms. The devices further include multimedia
devices such as tel&phdrasstisterevsnbndicaidiexs, DA handhetdbdawessiand gudtimedia players.
Wireless co {CaHi i f munication betwe oints that utilizes, at
least in part@vﬁ%ﬁ%@%ﬁ?@%ﬁ?ﬁ%xw o%gsgrto%%%Iéﬂgﬁa%ggrﬁﬁﬁfétiﬁr&%f@%{%ls associated
with wirelesSHaMsTRIsRshasre atavidvitese Tropeiratimoilatedfor axdmplgatitetess devices such

as wireless hep@setisiraudiaanth Wtﬁ?ﬂ%é}ﬂ&?‘@%ﬂ%w&%@%@% %351 [Qudio players and

multimedia plagé%&s; telephones, including mobile'telephones and cordless telephones; and computers

and computér Ay serBackheuahi e, KigR Hugstineranus, ete. Examples of IEM

data include an ingestion time, identification of ingested substance, expiration
date of an associated medication, dosage of an ingested substance, etc. 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 exampie, 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.

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 muitiple IEMs over a time
interval, data generated from muitiple |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, L.e., received
by. a receiver. The receiver may be embodied in various ways, including an
implantabie 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, eic.

In various aspects, the IEM data 200 can be associated with other data,
€.g., a personal event not associated with an ingestion event or a response (o an
ingestion event. A personal event includes any parameter or circumstance
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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 andssmEntemaytive pertamedgyitiiy theHE Nodateatramewangd S mantialtintegrated with the
IEM data fra; I ' it ternalities, e.d., activities, systems, components, and
the like wh.gﬁﬂg?é%éitﬁ LUl ggé a’?raaﬁrégv?/%?k DG S AR ﬁi‘é&ﬁ’é‘%ﬁ’%%gmple, the IEM
data envirorfffent B san@ e duciapsymiines1an, eithot asdouihtetiwliichpensyralstahe integral to, or

partially integr@g@_miggﬁgg%%{@@@mm. The IEM data environment 104 includes any

source of information or data, mcludilr\;g remote computer systems, local computer devices, etc. The

information or data &y eeftReSIENNadRMPRiadRa 96 pasecraiednidimatioinee data may also be
independenicyiitieslEdgdaiaan: eatdNayi BEIGAPBRISRIROGHRIEHAN BPALHF infegEatian with the IEM

data. The %ommercial ,s¥stemﬁ.&106 include various existing systems that utilize one or various

types of datBI0HLESTETEAE PRI GIRAFIH BN Siduska tipte i e dRamidieranaydem is a
computerizedipbasipacytayitem @ifizecimpipharmaaschaciconmpyierizashBhagaacy system may
e e R e e e
The IEM datderafirsvweiikclioe, cheniividatsabmaitosucardslshasid itgocoanmercial systems 106 are
discussed in greate,dgig Hereinaien: may ingest an IEM (discussed hereinafter)

integrated with medication. The IEM may communicate IEM data to a receiver

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 unigue

identifiers. The unique identifier may be, for exampie, a predetermined

physiologic data sample associated the particular patient. Various physiologic

data sampies include a data sample refiective 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) patierns, 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 unigue identifier to verify that the medication was actually ingested by the

particular patient for whom it was prescribed. In various aspects, predstermined
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2.0 IEM Data Framework Figure 2 provides a diagrammatic representation of the IEM data
framework 102 of Figure 1, according to one embodiment. The IEM data framework 102 includes IEM
data 200, hub 202, and one or more EM data systems 204. The IEM data 200 include data
associated with an ingestion event, i.e., an act of ingestion. Additionally, the IEM data 200 may
include, be included in, or be combined with data from other systems or sources, e.g., medical
devices, local or remote computer devices and systems, etc. An example of the IEM data 200 is data
having an identification of the type of an ingested medication and the time at which the medication was

ingested.  adimnbba2@2dnchidesrdioytharduammsoiwate aRdd, o SOMBINIRalIgNSs goppponent(s) in
any combinatj i ion, which generally functign to communicate the IEM data 200. One
?nggc{eww ggé%&?teéﬁ" \ﬁx?hﬁ,\eﬁ RIGSS B@g

example includes communicating the IR i 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 othergatg {W&eéﬁ WEESd9an IEM data system 204. The IEM data
systems 204 provide discrete services and?or actﬁﬁttles related to the IEM data 200. The discrete

services and o g AieS OSABIRIRIENEIF BARAARIED AL BIGMIRION. (oio. i, Jo 2 partculr
nrigu

user, or group of users, via various system component configurations, etc. mple, an auto
refill systemTEceiEE RERI YA 20011 85 BHECREIR DO ZOMH $E Madiates 200 Metadecantimdication that the

last remainingopi| efe prescrimiambaseningasket. FheAwadel Syptemeises s information to

contact a Io%%lucr)é er?%note data cﬁzsource having_ refill information, verify the refill information, and
automatically transmit 5 req S 5 = SR A8 &Y tRRF (o RitRETaRr Sy bt refill of the

prescriptionalgorithms, and storage repositories. The sources include, for example, various
devices, storage repositories, and systems capable of generating, identifying,
gathering or otherwise producing data related to ingestion, the ingestion
environment, e.g., the alimentary system of a human subject or non-human
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 |EM 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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2.1 IEM Data The ingestible event marker (IEM) data 200 are associated with at least one of an
ingestion event and a response to the ingestion event. The ingestion event may be associated with, for
example, data related to and / or gathered during transit through the alimentary system, e.g., oral
cavity, pharynx, esophagus, stomach, small intestine, large intestine, anus, etc. Examples of IEM data
include an ingestion time, identification of ingested substance, expiration date of an associated
medication, dosage of an ingested substance, etc. The information about an ingestion event may
include, for example, information about the ingestion event of a medication or set of medications. The

information gbutreadedpenséiomhe egastiodiedeftrreayrinsiices fagexablpldeniyeiolmna,
parameter(s) suglas g@y%ﬂggigrﬁtl%%ﬁagﬁ%%iglaé&change event based on the ingestion event. A
ple, a ]

physiologic status may be, for exam eart rate, blood pressure measure, etc., ascertained in
close temporal pro¥inifjiddsiaenrraes dEMgéasonay belrelattdus aspecssithvetEMFtata 200 typically
may be genesaieeucacns R P dagssiie sy bBAKe S | fiiRlielin detail.
The generation of IEM data via mﬁltip]e III#E%/IS ensures cohpre‘ﬁﬁ%ﬁ% %%ﬁg%%gﬁlﬂg,&%}ta{?data

generated froRY RuIBPIETRGESIR e5¥ARs B MSRIACIE RV BreradiareiMsbablediesigenerated from

multiple IEMBriagesigelray ary oximatelyitie samgimngte ole. dhikis Amagicamprehensive IEM data
may be provided{5 Inv iOL{ aspects, the IEM data may be communicated to, i.e., received by, a
SITemaseTg bt

apole FBEUTEH R GARRRE Gty s SidiURRGRIA AhdldprabroadVice, a

receiver. Theorecel
semi-implan'rlrmei'tm'uiiré\Mbrasir&wtjbnumm@uatdﬁuim@nd@@mqmawmIﬁgpladevice such as a

personal sigﬁ}ﬂjnr Ver. ample of a personal signal receiver is a "patch” receiver which may be
removably affix %ﬁg%ﬁé C}(Pdg %§§Z1%‘Qp‘)§enrzooorﬁ$apparel, etc. In various aspects, the IEM data 200 can

be associated withdtb&rassiole gevicp erayraneveasi not assocnted willyethipgdston event or a
response 1o ARIABRBIGR U DREIONTY SXERL ELdeR N AIIIGIE ArElicuretanos associated
person, e.g., any event associated with ingestion, inhalation, injection, |mSI3 B insertion,
and / or imbiBirf§ BIeL R ife CsQHIeANISE, IiRpRaER’ Withérsorrirationt fugthermitidiedestany event
associated Wil ppssanalsiadn, e.9., a physiologic parameter such weight.
The inhalable device may comprise, for exampie, 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), £.g., inhalation
time, identify an inhaled substance, etc.
The injectable device may comprise, for example, a microchip. The
microchip may be independently depioyed. 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 capabie 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

21



In various aspects, the IEM data may be associated with a unique identifier, e.g., heart rate variability,
breathing rate, and! or heart rate (ECG) patterns associated with a particular individual. The unique
identifier may be variously embodied. One example is a personal identifier assigned to an individual,
e.g., an alphanumeric code, etc. Another example is a unique identifier reflective of an individual trait,
such as a physiologic pattern. To illustrate, a patient may ingest an IEM (discussed hereinafter)
integrated with medication. The IEM may communicate IEM data to a receiver such as a patch
receiver (discussed hereinafter). The data may include, for example, a unique identifier which may be
compared tdBRIN G Al iithithearasetiersiouvhlzintiea tamIesG datdnanigcenario, the IEMs
associated wi W i ' a partict | be encoded and deployed with
correspondi\ﬁgg}l}nlque idﬁi%%ﬁ%&%b%gﬁﬁ%ﬁ nﬁ{%%t’gﬂ %}ér %%%hﬁg%a e %ﬁhined
physiologic 8313 $aHp daiasbenitdaitmeasaibinasBatient. Various physiologic data samples include a

data sample reflectiverf Hapfarteyiasnatiemis Bg@géqéee%@%i&yag datg, paml&%eﬂective of the

particular patient's breathine? rate, a data sample reflective of the particular patients heart rate (ECG)

patterns, etd“CeV RNIRER thd FeIRAFHTG YRNUP HAbthe i makyranir fraivan aralsal,
programmingrtogissassoeiated suilh the. ieeeiises Ma it \@HRetiabRaiasampleswef the individual, e.g.,

from data s S as heart devjces, etc. The recejyer may communicate the actual data samples
received froq)r"rrlg t’fﬁ%% de!@%’é%%geg’gr? t @%Wlé’ﬂ% ?&gr{ﬁ'ﬁew@) ?33%]96%@8@%@ [ENAESPERH
computer-red@feINeEiSe, @.., esarale, \whigh pregscompce the actual data samples of the individual
with the unique idefpifieltg Mekl icati s actually ingested by t articular patient for
BB R Dl i SR e

whom it was prescribed. In various aspects, predeter erification outcome
may be takdAIGEO§TRIETY RfajBersssicntly deplerasssobhmetiwitthibenmeatsibrg attacsieian, etc. 2.1.1

IEM Data Epyieanmanied inlrVatiRiis e RRoinsatewialh dala 2001re gensiajed,coceived, gathered,
yp

etc., from one or ?variet of sources and comprise various structures, content, types, etc. The IEM

data envirofRARIhEl HRINAGRHE BRI (B pegariaiet witiswes opratigetimavehts, patient specific

parametersiri&dtidaiamjguridynpaathstorage cRReSIRIfR ARE SAMEFRS INFHER fAISXAMPle, various
devices, sto(_gﬁcgeI re r(}:)sitories ﬁld.s%%te%g Cé;lé)able, of generating, identifying, gathering or otherwise
producing data related ?89&8& BrTRHE zee SITRIRIFOMREIRI Y 2 fRCARAENtary system of a human

subject or nowedhanialyubjscraned withtheupeostios) evenisial Medynes, nsdude ifRerma@mple, raw
data, procegged data, aggregated data, combined data, data from various sources,

The imbibable device may comprise, for exampie, 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,
physiclogic parameters such as environmental content / fluid identification, stc.
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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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, receivifiysstoeirgpmuts/ tdraadnttian eipatiVbiAa68, @_@r@g[quggj%a device is a
microchip C%ﬁ%ﬁt%ﬁgfﬁ%g fg ﬁﬂ%%lgi@nﬁ Q _facilitatinggthe collection, generation, receipt,
transmission, etc., of data. such a microchip tnay beIRiBYFaR Brakdich dRietithariewaa data source
devices 3007 A& YENRAataasEANetedevitiethBQ Ve beyenbrediednferaxampleaasiggestible devices
3004, recei aRd/ lth.dewi .. .In.various aspects, IEM data may be related to
various devﬁ%ﬁgfrpéxampﬁsﬁg%%gﬂgﬁ@gﬁﬂgé&%g e\/’i{c%, %W%HH%@B / Hvice, an injectable
device, an il REe iR A hBEREH SRR avt dwinsibaole device. The foregoing may be
embodied, for exampiangeabierasbieedonmargasambigRian witoiiersyu el components, each
an rti

capable of at least one of ingestion, inhalation, injection, implantation, insertion, anFimbibement by a
human body %ﬁ’%”ﬁéﬂ‘?ﬂ?ﬂﬁﬁn%dwges‘“?ﬁé*m&&m%ta@w@éﬁrﬁw%@wmmtm example, a microchip.
The microclsipostay e sdepsinge sty depipyedydie SigrReBiNMARAISAPLAtached fp. embedded in,
or otherwisgnjegraie) with a mediealion iy A PIL(EIEr [0 IEM system, infra),
methods, conductive methods via body tissue, etc. The foliowing are examples
of the ingestible devices 300a.
A pharma-informatics system described in PCT / US2006 / 016370, filed
April 28, 2006, includes compositions, systems 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 |[EM system described in PCT / US2008 / 52845, filed February 1,
2008, inciudes an ingestible event marker (IEM) and a personal signal receiver.
Aspects of the IEM include an identifier, which may Oor 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 perscnal 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.q.,
physiologic data generated by the |[EM. 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
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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 devicegJtegagertdtie/devinernrapble ofasserrliNgRARMELRS) associated with injection,
e.g., time of&'B' BH%[E \lﬂﬁpgg gtié)é]ﬂ%{ an iﬂ,lected substance, etc. In various aspects, the injectable
device is capable OF injection o A HUmal Bdages PSR HaREASRN SR oRifeaEhsHEd the

jection into a
circulatory s§steffofiatauiermpdatlye, etdhe implantable device may comprise, for example, a

microchip. The migioghip may hs;indens deployed. The microchip may also be attached to,
embedded in, or otherwise |ntegré%%gwﬁﬁgag%@ﬁc@%ﬁéeﬁn[ﬁ%’i’gﬁfg ‘B%@"{iéggg&ble of ascertaining

parameter(s%%éi@@%%b?arﬂ%@iﬁﬁﬁéi@d@ﬁmeétimmmmsw@@ig predameters such as
et ate. G A TBSTGEENGe ETOBIEE BATIE S Jesparep tta espratory

data, fluid statlljs data, heart rate variability, etc. In one aspect, the anta V& is embodied

as an implafaBREr8 CQUEPIseRS Yot pacRmpny hruaradeesTie astlativaié theceipstifieay also

process, stdrer,dmanaam'tzcemtbn%ﬁ@ﬂ@e\éaﬁ%téc%l@mm&@%ﬁ%%%‘f@%&#@'%98’ofPr example, heart
ea

monitors and the I'&ke having a microchip to ascertain parameter(s), e.g., rt rate, heart pressure,
|ntere§ ) ) . i . . :
etc. The'insSertable device may comprise, for example, a microchip. The microchip may be

independently deployiéziciidie prierochipionaaitssheatiaghestecambedded:inor otherwise integrated

with a devicg insertahl Ice | le. of ascertaining parameter(s) associated with insertion,
e.g., time of iRéﬁ%&@ﬁ%r%%%‘gg%?a}%ﬁqgrgﬁsiﬁghﬁﬂ%ho%ﬁgﬁ@a’l%‘t’ﬁ@ﬁt filldRfentification, etc. In
one aspect,AdiidesIE Tunsaivemisotercgy aomibinetipithenbanisady asaasgiated with a

SUPPOSIONY I E&HRN ARSIy AR MAS B 8iCation 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 exampie, 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 1EM system, PCT / US2008 / 52845, supra, includes an ingestible
event marker (IEM) and / or a personal signal receiver.
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The imb bable 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 exafmpbetisdsignisirptimesscigdes sbuhisheattinitedites paventrisdasimipistration, i.e.,
administratig- r r j tary system, such as by intravenous or

intramuscular inje}:ﬁttf%??grez:n a a’tfg%]aw&%f%%ﬁe% sgggift’]sinﬁ)i% GeVideS e %ﬁﬁﬁ%@mngestion, ie.,
entry into th¥/HliA&RySystaeatdch neideasr bothjrotlastoprbiimian jorhatationdeftherabieddevice or a

substance assesiated b deYiseain im ANASNIB AR R afiows apperts e devices are
capable of %gctlon, insertion, implantation and / or imbibing, etc., into / by'a human body or a
non-human 4y The ingestible devices 300a gather / collect / generate IEM data via various

methods, .., INgEioRAATIN B BEacd0Bk Rl RRA SIS IS RGeS sagEpling. etc. Further.
C

various ingestible event marker data source devices 300 communicate the IEM data via various

methods, e.§5 SAHBISE VR NG L LRI RIRAS FHEM B JhedB ) 4RE ROt d Mesilfowing are examples
of the ingestiblécge\iCes J0Daxample pinarmdnier oraties sysiesm desstihbediaReE / U32006 / 016370,

e 25e2008 A SOt Y S T el oo e detecton of e

compositions includeram idecaifier ey . dotiegample, via wireless or wired channels, etc.
The IEM data receiver may also transmit or otherwise forward data. In various
aspects, the IEM data receiver 300b may perform, facilitate, or enable various
other functions related to the IEM data and / or other data. Examples include
functions to store data, process data, eic.

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, 8.g., wirelessly

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

IEM data 200 also includes {EM 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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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 theTlEMESVistem iechiieepeisoral datane:ps physionpicriasaanasaird Ay the IEM.

Examples ang derived metd - REQCRSSE, hysical data to, derive various metrics such as time of
ingestion data; combinegtg r%g%i%%sge.g??ederlve%%gt%it%s%%%aﬁ%deg' it%%fﬁgpl‘f@ﬂ%cﬁfnetric data such

as time of inY@d@6h RAsasoMBinddringradaedicrinifying thia thgesied sristamcearsng IEM data, e.g.,
derived metrigsradich/iofCambinesJnetics @&g‘m%gﬁgj};}gg&(&u%ﬁhysiologic data such as time of
! :

ingestion data combined with data identifying the ingestéd substahce and physiologic data such as
ECG data, temperature, etc. A controlled activation ingestible identifier described in PCT; US07 /
82563, filed October 17, 2007,3rmhdgles ingestible compositions such as pharmainformatics enabled
compositions. The controlled activation ingestible identifiers include a controlled activation element
that provides for activation of the identifier in response to the presence of a predetermined stimulus at

a target site of intetest.data AdidLojiute ipbhses tdarmetiesisysioehtiesoadedn dbSoRatent

Applications ial 4 085, filed March 5, 2008 includes RFID and conductive
communicatclagr‘wgg‘I ft%e’c %eﬁgé%%fohr%iﬁég t\?vill/r?%t Go53MR GSITHERIETIR AT JReRsAPEEch that the

medication capdiratierkéesagethodisenidy of iredxistemcakEhesyisteroffngaefeiows.in-body data
ransmissions e A RIS AR RASGIVIEL BRIV SRk egradalion concerns associated with
events, e.g., ime 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, ¢.g., individualized patient data 306a pertaining to an individual
patient and multiple patient data 306b pertaining to multipie patients. Examples
of patient specific parameters inciude 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, diagnesis and / or other
data which the patient wishes to retain as confidential and / or undisclosed io the
public.

2.1.1.5 IEM Data Algorithms

IEM data 20C also includes data related to IEM data algorithms 308, ¢.g.,
raw data, processed data, or a combination of the same, which undergo
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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 bodytrespntuinandedgmpibe tharEdlisatevtssh implantablerdeyigrrirepdesnal devices, i.e.,
devices whi [ r permanent qr semipermanent contact with the
Doy, 0.0, & oL i s ToT oA e o v e T B 3000, The
IEM system!MBlEfesUrshGaa3lizod piticnb eatm kR 8 g ingbstibimbeendatmAGsH EN), and / or a
personal signgidecebifilation dAmactive signal processing personal health signal receiver described in
PCT /USOQ7 / 2422[?F,1filed November 19. 2007, includes a receiver associated with a body, e.g.,

located inside or within T3 S5 3lGRT TSN alRlgdroraPRsteivechrRs ¢8tade a signal from an in

vivo transmitteredyicty issessiteddneideribabodyata 2dhedmatideyens 3P0adpelude multiple devices
(and methogns a§ﬁ8%ia ed with the devi'ggg) associated with the IEM data 200. The health devices

300c, for exar%% e, ma)?\ﬁ%?ﬁeﬁ'%blf’e% 5?"35%{{2-:‘, store, transmit, receive, or otherwise communicate

data, including theViiMrdape@00./1EM Gatanprocksiog amay beido mexaanpies sdanrglassor wired
the 1EW dataTacan ey S0 oy AT TS A b LB o Qe related to he M
data and / GP'GRRSSHRRTRAMASIE Wit ladedeimetictrotdtbdadatas prooesssitata siects.

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
maodulation, quadrature amplitude modulation, and space modulation methods,
etc.

The digital transmission aspects include on / off keying, frequency-shitt
keying, ampiitude-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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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. OneTdeanpliephapdogestilde]évicaanimsmagesiigrbaraaia, 3Pz nrn IEM
mechanicall jat i ication. The IEM may be mechanically associated with the
f T TR Bl S

S s, a . o .
medication in various way ing ex Sinal y affixe f8Gfation, partially integrated with the
medication, and wHOitegtRaEhEMme i ohedicitioaxampleT meulENbneaycheréixgakvisrarious
means, e.g.gkittharious adhesive or formulated substances. The IEM may be associated with the
medication at variqus phases, e.g., during a medication manufacturing process, at various points in
time after a medicdténRRATRR ERIRTSDRs Bt eraTPRVenigus ideMidatar8a-uther includes
data relatedd@e¢entsr3dd, e.g., personal events, event parameters, etc. Further examples include

ication, dosage and identity of medication taken at time of ingestion, etc.

time of ingestion of.a m
Events may incIudi%@%%lB&fé(@{/éﬁ TRe§. NelepR e rampiniRsATRiated dyeiitdypey., time of day:
usage events|l expiraigestioarufiactesticationmisg, ofra satdisreRFs AR dayice, etc.

pharmacy, efc.

The error code schemes include, for exampie, repetition schemes, parity
schemes, checksums, cyclic redundancy checks, hamming distance schemes,
and forward error correction schemes, e.g., Reed-Solomon codes, binary Golay
codes, convolutional codes, turbo codes, stc.

With respect to |EM 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., t0 sense IEM wake-up such that energy, e.g., battery resources, is
conserved during non-awake periods.

The carrier identification aspects include, for exampie, 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 fune-in.

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

With respect to IEM data post-processing, aspects inciude, for example,
pill detection, e.g., multiplicity of identification and count in time aspects,
adherence metrics, etc.
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2.1.1.4 Patient Specific Parameters IEM data 200 still further includes data related to patient speqific
parameters 306, e.g., individualized patient data 306a pertaining to an individual patient apd multiple
patient data 306b pertaining to multiple patients. Examples of patient specific pgrameters mclude
physiologic data, etc. Multiple patient data include aggregated patient data, patient populz_amon 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

With respect to IEM data processing associated with physiologic
parameter metrics, aspects include, for example, electrocardiogram (EKG or
ECG), impedance, acceleration, optical, pressure, temperature, sound,
biochemical / biological, weight, position, derived electromyography (EMG), and
electroencephalography (EEG).

IEM data processing related to EKGs includes, for example, compression
data, e.g., wavelet and ICA / PCA, R-wave detection such as Hamilton-
Tompkins, efc., heart-rate variability, e.g., SDNN, standard deviation in a 24 hour
period, standard deviation of consecutive five minute periods, foot print heart rate
versus standard heart rate, distribution-based histogram, etc., arrhythmia, and
respiration, e.g., principal axis modulation.

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

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

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

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

IEM data processing related to sound includes, for example, heart scunds,
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

Ingestibie event marker data also includes data related to storage
repositories 310. i.e., databases and / or other storage implementations that
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which the patient has a privacy interest, e.g., name, age, diagnosis anq ; 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 processing. In one example, the IEM data 200 have one or
more algorithms applied thereto, with processed data as an output. The glata, for exe_:lmple, includes
individualized patient data 306a and multiple patient data 306b, e.g., patient pc_)pulatlo_n data. The
IEM data algorithms may be related to aspects such as data processing associated with the IEM data
200 generat&INPP&iEy Ao priexiteilerstas, stgreanttEMatgsteated to IEM data,

including data to be combined or aggregated with ingestible event marker data.

Storage may be in any form or format, as is known or will be known in the
future. In various aspects, the storage repositories 310 may be independently
embodied and / or may be partially or wholly integrated with computer-related
system(s}. The storage repositories 310, for example, may interoperate or
otherwise be associated with various computer systems, software, hardware,
communication components, etc. For example, the storage repositories 310,
may be part of a medical office computer system and may contain IEM data 200
related to a particular’s patient’s medication regimen. At various times, e.g.,
scheduied or ad hoc, various IEM data 200 embodied as medical data may be
communicated to / from the storage repositories 310 and / or from / to various
points / componeants,

In another iliustration, 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, efc. via a variety of methods. To
llustrate, IEM data 200 such as ingestion data related to ingestion of a
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With respect to IEM data processing associated with an ingestible device. aspects incluqle, for
example, transmission of the IEM data 200, IEM data processing associated W|_th areceiver, and IEM
data post-processing aspects. Transmission aspects of IEM data and aIgorl'ghms may mcIupIe, for
example, modulation schemes, coding, and error code aspects. The transmission aspects include,
for example, analog, digital, spread spectrum, combinatorial, and contentio_n av0|c_iance. The _
analog transmission aspects include, for example, amplitude modulation, single sideband modu!atlon,
frequency modulation, phase modulation, quadrature amplitude modulation, and space .modu.latlon
methods, etredicaipn ditftapneikaddeon as el siataladeron deffideytitys frelgae ney-§Hift keying,

amplitude-slyfsfeayingneirasesebifidiage & foiddar ahaneis0i eyIpg) puadiaiure phase-shift
|

keying, higher order and ential encoded, quadrature amplitude modulation, minimum shift keying,

continuous phase MYSHHESHY QUi Seasoaigsnatisuimadiertesiiisrasieagieotatmtonh asd orthogonal

frequency-daasitacrpattimerdrgare gdhersrieay §%fﬂﬂ@éﬂ%@@t&%’%’%&?8@%i9géﬂ% for example,
frequency h%)pinoqﬁg.ead- geﬁ?trum nd direct-sequence spread spectrum. The combinatorial
transmission aspects ind @i, 15ALQE NBIROAYRER) hRETBRIRIRe S Avithacaprderta0ency

in
modulation. wirelessly transmitted to the 1EM data receiver 300b. The IEM data 200 and the

cardiac physiolagic data are aggregated for onward communication to an IEM
data system such as an auto refill system,

To illustrate, cardiac data is derived via various methods and systems.
One example is continuous field tomography, e.g., electrical tomography (ET).
One continuous field tomography method is described in the U.S. Patent
Application Serial No. 60/797,403, filed May 2, 2006. The cardiac data includes
cardiac-related parameters, as well as clinical data for clinical applications.
Using ET, various 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, eic. 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
exampie, 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
gjection 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 diagnestic 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

physioiogic parameters and derivations such as EF and ventricle stiffness are
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The contention avoidance transmission aspects include, for example, duty-cycle modulation and
carrier frequency modulation. The coding aspects include, for example, wake-up schemes,
preamble schemes, data packet schemes, and error code schemes. The wake-up schemes
include, for example, multi-tone schemes and chirp schemes. The preamble schemes include, for
example, unique identifier for packet start schemes. The data packet schemes include, for
example, data related to pill type, pill expiration, manufacturer, lot number, amount, prescribing
physician, pharmacy, etc. The error code schemes include, for example, repetition schemes, parity
schemes, cliigRayatiagaiheradimtiavicatheoks, dsamedicg ilistances sehemes, aagfopuard error

correction SeN@EMSy ik el?fﬁ%%g\/l ARGAERDES {pany, é%?lag codes, convolutional codes, turbo

codes, etc. Wlth respect to | data processing an éce?v%? 86fsiderations may be given to,
for example, position, energy conservation schemes, carrier identification, decoding and error
correcting.
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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 aspects. With respect to IEM data
post-processing, adgediélihclude, for example, pill detection, e.g., multiplicity of identification and count
in time aspects, adherence metrics, etc. With respect to IEM data processing associated with
physiologic parameter metrics, aspects include, for example, electrocardiogram (EKG or ECG),

impedance, accelelB6dH R E0EN Press rBY ternpurit fevierIrFo eEhemitabr biological, weight,
position, deduechelarszaanoesAIBNERNKT) adnbaigstigensaphalogiapindERG).  1EM data

processing related to EKGs jncludes, for example, compression data, e.g., wavelet and ICA / PCA,
R-wave detSefio %??@V &8¢ i}h%ﬁ%ﬂmﬁﬁr} Lrlly feartieadoraTamigy catg the RN detandard
deviation in2024ihcudiperioekstangasd deyiationmilaonseaidia)live miedassesiogdyy fogt print heart
rate versus gfan Eﬂn?%at%ré Igfe éjgg,ér%gion-based histogram, etc., arrhythmia, and respiration, e.qg.,
principal axis modulatron. '

In various aspects, the hub 202 receives, generates, communicates, and /

or transmits, the IEM data 200, alone or in combination with other data, i.e., non-
|EM data from various sources. Non-lIEM data includes non-1IEM physiologic
data. Examples of non-IEM data include heart 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. intefligent
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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IEM data processing related to impedance includes, for example, respiration, qu_id status, Galvanic
skin response, blood flow, etc. IEM data processing related to acceleratlc_)n, mcludeg, for examplle.,
direct acceleration, which includes total activity and derived acceleration, which further mcludes activity
type. IEM data processing related to optical includes, for e>_(ample, hematocrit, 02 saturation, pulse
oximetry, etc. IEM data processing related to temperature mcludes, for example, body
temperature, heat flux, etc. IEM data processing related to sound mcl_udes, for example, heart
sounds, valvular events, etc. IEM data processing related to biochemical / biological |nclude§, for
example, ladfilsds giRiewtségamtitod fr drieneatiety bantétiad, bsmodarityositers, bdENEgRER processing

related to degiyed qiaiR dRclide: dBFRAD NGy RSPl ARSI Sk S SiRrage Repositories
sensing or monitoring various physiologic parameters, e.g., weight, heart rate,
etc.

Mobile telephones include telephonic communication devices associated
with various mobile technoiogies, e.g., cellular networks.

In one aspect, the hub 202 includes an IEM data receiver embodied, for
example, as a receiver such as a patch receiver 400: a personal communication
devices such as a handheld device 402; a base station 404; and a mobiie
telephone 406.

The patch receiver 400 includes, for example, devices capable of at least
receiving data, signals, etc. Patch receivers 400 may be attachable, e.g.,
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-implantabie,
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 ouiput 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, efc.

In various aspects, the handheid 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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Ingestible event marker data also includes data related to storage repositories 310. i.e., databases and
/ or other storage implementations that temporarily and / or permanently retain, store, etc., data
related to IEM data, including data to be combined or aggregated with ingestible event marker data.
Storage may be in any form or format, as is known or will be known in the future. In various aspects,
the storage repositories 310 may be independently embodied and / or may be partially or wholly
integrated with computer-related system(s). The storage repositories 310, for example, may
interoperate or otherwise be associated with various computer systems, software, hardware,
communicaffonR{BRitn oMt toareiaskaaipl 6 il storadiereisityr ke 3b0sumayrbiespart of a medical

office compuls AHSBBHHAA LM datp RANsRIBIeAa g pariculars patients medication
[ at:

regimen. At various times, e.g., scheduled or ad hoc, various IE a 200 embodied as medical data

may be communicateR §53rdm aheckinaig ésrapsuiterieltzaprisatiosralated to arious points /
componentsategrifteanthesiluisisatinn spetnds (aysiarsandtraspasitonshiat gllpw for treating a
patient accqrdingoto a patient customized therapeutic regimen are described in PCT / US2007 / 1068,
filed May 2, 566 Nhich include obtaining dosage administration information from a patient and using
the same to tailor Fhkdrape stiatiogintehifoltbespatieshmasswedyaspiepasingeandfemgrding to the
patient physi har tical dosages based on the custpmi %er utic regimen. The dosage
administrati%%% %@ﬁﬁ#ré%ﬁ?ﬁ}g ’pe)%a |%%W?tﬁ§yn é%?oflsg%},’ #ﬁ? ég é?aélﬁ%}hé”d% B4Se 306. The IEM
data 200 cotaimify htobaraisiaidoaothenimiestipirtierepsr atpastitilaracedieatochcas the combined
with the dosageradministratan, infoaation 9.4, ' therapeutic regimen. 2.1.1.7 Other IEM
Data Sourc%e%g In vialrious aspects, va%us%@éﬁ%%%%%ﬁggﬁﬁi? gerren??ian be included.
Further, it iSTHG{BRIES8 RRELHATBIN ENF GaeaCROPHGTE nfullipte vBUscEs sandeamgregated,
integrated, tefinee elsmpind SRR, TroigeipinUEM fa3,299-such:as ipgestion data

related to inlgestio of a
ereiotore discussed.

|

In various aspects, the base station 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 Internst.

Further, in various aspects, the base station 404 may incorperate 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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medication are generated from an 1EM data source device 300 such as the IEM system. The ingestion
data are wirelessly transmitted to an EM receiver. Concurrently or in an alternative time period,
physiologic data such as cardiac parameters are generated by a health device 300c such as the
system for monitoring and treating hemodynamic parameters, supra, is generated and wirelessly
transmitted to the IEM data receiver 300b. The IEM data 200 and the cardiac physiologic data are
aggregated for onward communication to an IEM data system such as an auto refill system. To
illustrate, cardiac data is derived via various methods and systems. One example is continuous field

tomography, e.g., éketmcditertaigpdisne (£06 i@heesntinuousHitdd temogsaniy method is described in

the U.S. Pa@{grﬁm' t%]é ' 7 i a 2006. The cardiac data includes
& Bﬂ%lﬁ%&éfé C?JV%Q%J%‘?% C fn’?g% gl%ﬁﬁ&%etigﬁg? sing ET, various cardiac

cardiac-related parameters, as well as clinical data
parameters $EMEASAH QYRhadesrekeolshetialispetel Sitctiane dRitidmaxihstradbiiate(max), peak

systolic milreliaprufar ysingiborashysialisaoling snd dissiale yalupe. agd QRS length, et The

cardiac mea‘suhements may be used to derive or infer various performance and wellness diagnostics /

inferences. F&t ESRABRYSan SRIRINT R aioR g5t AFems (HBY be used as a basis to predict ventricular

synchrony performianesiition Kt eetinseevetaet-Eashthecamiams fglbtamography include, for
example, veé%i)tgd.?ncgn Iere*tion ?nf %isglacement. The clinical data derived from the metrics
II RIEs SGkRERD R WA SR RN BaRS! PGS glRharameters

include, for example,le Jenth
such as ejecttonssactors¢ER parstaiPidessaginseavions BIBdL:, the Misiealdaiadnay be combined

with the IE t ' itional .information. The information may be useful, for example, in
various dia&ggsﬁ% %ﬁ@'ﬁ%ﬁfa gg%%guﬁﬂiﬂémdﬁ%%ﬂé@f@eg 8%391—%&'51%8 taa(%' WEFFREhaving clinical
data and |IERgEatAQIFE gegtbagaiane) Urdaratetappicdtioni@erialdsberr@l Ve 547, filed June

27, 2008, whergiRy argys sl pRYSIRlRgIS RRIAMBS s AdeHations sueh as EF and ventricle

stiffness are displayed together with IEM data such as medication ingestion time. From such a

display, the IR BRETaeieAisaliHar AspREyBbdasaigtations (cell sites), which is, in

turn, interconnected to the public switched telephone network (PSTN}) or satellite
communications in the case of satellite phones. Various embodiments of mabile
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 4086 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 {o
facilitate automated prescription refill functions. In various embodiments of the
mobile telephone 408, the software is preconfigured, i.e., configurable by the
manufacturer / retailer; configurable by the consumer, i.e., downlcadable from a
website; or a combination of the same.

Further, various embodiments of the hub ensure privacy requirements via
predetermined methods, e.9., 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 1M data 200 for onward secure transmission. In this manner,
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2.2 Hub The hub 202 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 200, including receiving, storing, manipulating, displaying,
processing, and / or transmitting the IEM data 200. In various aspects, the hub 202 receives,
generates, communicates, and / or transmits, the IEM data 200, alone or in combination with other
data, i.e., nonlEM data from various sources. Non-IEM data includes non-IEM physiologic data.
Examples of non-IEM data include heart rate, heart rate variability, respiration, physical activity level,
wake patterisgashgrecdsrositie dataCamemisitationied ther Urd daéa 200 decaad framethe hub 202

includes anysgﬁgﬁggﬁ@%e&rﬁé)&carriers, and combinations thereof, including wireless, wired, AF,
conductive, etc. as Is known in the art or as may become available in the future. Figure 4 illustrates

the hub 202 assocfafétb%tv_ﬁﬂ@mmla faiive Wobkindaaf Eigur2tiaeoldingiteanoagbodiment.
The hub 202 qermiashuasions rrIefiPdss oLdeviGesb e RRra0TAL sommunication devices, base

. d Al .
stations, and mobile telephones. Personal communication devicés In¢ orexa ﬂ)le, devices

having comFRINEARER U WEMpPEBRRIFEID AaNiganB3ypithaymatiledete fhoneidifualbss, e.g., mobile
computers, ssneetimps referpatcioraseitandbeldidasicas ransmits IEM data 200 to the

maobile telephone 408 having a receiver and a software agent available thereon.
The receiver of the mobile telephone 406 receives the IEM data 200. A software
agent, e.g., an application, processes the ingested reported data 200 and
displays various information related io the |EM data 200 via, for example, a
customized graphical user interface (GUI). In some aspects, the software agent
generates displays with a predetermined “look and feel”, i.e., recognizabie to a
user as belonging to a predetermined group of software programs, GUIs, source
devices, communities, etc.

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 audibie 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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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, toilets, televisions, door frame activity monitors, bedside monitors, bed scales. Such
devices and§fiHtintedergytheothaegadditoheahitetiynaing sucysissensingoaneaiarng various
physiologic Qﬁ{ﬁg&%%t_&g., weight, heart rate, etc. Mobile telephones include telephonic
communication devices associated with various mobile technologies, e.g., cellular networks. In one
aspect, the hub 20 YRIGYELHIPIERPEats, thecFrnsasiissuindd e msabephasas aneesivessuch as a

patch receivesrafstaraensaia eREHpIIGAIaRARYISASHE AR A BANFNE e Kics.402; a base station
404; and a mot()jik? teAePhone 406. o
moget wherein use of a product or service is charged according to the length of

time the product or service is used. In another example, a transaction is
associated with a measured value delivery, wherein the value of the product or
service is metered, measured, or otherwise valued and charged according to the
ascertained value at predetermined time intervals. In still another example. a
transaction is associated with therapy delivery, i.e., delivery of a therapeutic
substance, event, service, etc. Examples of therapeutic substances include
medication. Examples of therapeutic events include cardiac defibrillation acts
and cardiac resynchronization acts. Examples of therapeutic services include
administration of therapeutics, therapeutic consultations, etc.
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The patch receiver 400 includes, for example, devices capable of at least receiving data, signals, etc.
Patch receivers 400 may be attachable, e.g., permanently or removably attachable externally to a
human body or a nonhuman 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 POT US2008 / 52845, supra. The handheld device 402, also referred to as a "mobile computer”,
includes, for examp@e, aihdati@veteoes 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 (FDA) having the input and output combined into a
touch-screen interfab8; ERdaieRisierar RAAsslseenanyifentyanteyratechaataspiare devices like
bar code, radiarfemeanantdent ieaion <R A RBAL-F AL [RAMLLS: &lfsrs, I ¥aTious aspects,

the handheld dﬁ]\s/i e 402 includes software, e.g., a software agent / application,’a Sociated with the

IEM data 208" V25688 TmBbdimeatco MRS SARRM deeionog nrevigsfaveaerisapreconfigured,

configurablefinyctien naatiulgc e réatailes tRenfauERRle 230 theHRORSUNASLa g <:dpunjgadable from a

website; or ipatign of the same. One example of software is an auto refill application related
to or integra%é%) @Dﬁ?’a%oa%?% %ﬂﬂ’g%é%%’9%%&@%{8%é?@&'ﬁ?e%?@biéﬁﬁ“?éf@l’functions.

otherwise communicate at least a portion of the IEM data.

Each IEM data system is built around a predefined business function or
service and is enabled via the IEM data framework. One or more IEM data
systems may be integrated, interoperate, intercommunicate or otherwise share or
further the coliection, management, distribution / dissemination, 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 companent, 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 transmitier, an
application, a software module, a data storage medium, a processor, a memory
component, a personal communication device, software, a communication nk,
and a handheld device. it is 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 o patients and prescriptions and can
each utilize the |IEM data for predetermined purpese(s).
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The base station 404 includes systems, subsystems, devices, and / or components that receive,
transmit, and / or relay the IEM data 200. In various aspects, the base station communicably
interoperates with a receiver such as the patch receiver 400 and a communications network such as
the Internet. Examples of base stations 404 are computers, e.g., servers, personal computers, desktop
computers, laptop computers, intelligent devices / appliances, etc., as heretofore discussed. In
various aspects, the base station 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 \itBuwe atilystataseramptaey litehokta syshessriéaspentimttibvidsestation 404
includes the, ' j ' [ L ar.wi r it data, e.g.. IEM data 200
received froﬂ%ﬁ?ﬁ%ﬁ%ﬁﬁﬁ%ﬂ%ﬁ@%& §Ot§/ gﬁ§ t %Y)Ié\ e&ié(ﬂl_. %%S?(t%grp lT_aﬁrxlarious
aspects, the BY<dAletisienns 2R4yNAkED Sps e amPleofsedhamicioen sistemy. 288mmunicate with,

various devigesisis s ge iSRS Ar eI oiReri e POft OmeORDRK NS RiEH&iR§ - IEM data 200.
The devicesg@ﬁ;?%, for exa Sr5Ie clock radios, intelligent pill dispensers, pill managers, e.g., devices
i

capable of r hayigra 8§f§ff&%§¥ﬂ?'ﬁﬁ)a%ﬁvd%°€&§ﬁmmm1 dose(s) of substances,
etc., pharmaessocal zed poundise-itd \ieodudnic keevic 6 P0SS, Hiflo BTIBAaI8FsRipRs pressure
measuremegé‘ﬂgv{pae&.%xer | £ easumenrtf &9 {read millg.ggg téna_r ex mpal,es?ﬁﬁclude body weight
sensors, motion éensor’s,gpgil oM sensordn et %é%'%gﬁ%efg?%é HsBHESRIRIPRIs in doorways,
refrigerator 8ietesns de4icdEM dateoooiléadiimes204ljcasprigal systeme@diim elephone 406 includes,
for examplefd}ggiggﬁﬁjg?% Sy oRASH R g%et ISStyic devi 8e%fo maobile voice or data

i d[‘J ceI? i eeeb (}ioan%.%ﬁ‘w: M é

communication over a’hetwork of specialize ase sta M cﬁt@f’ephone 406 is
sometimes R¥8IFTR03Pscred s edah Setvopils 28dgeless”, "cellular phone”, "cell phone”, or "hand
phone (HP)". In addition to the standard voice function of a telephone, various embodiments of
mobile telephones may support many additional services and accessories such as short message
service (SMS) for text mé&ssagh - pakeREREEAMg for access to the Internet, java gaming,

Bluetooth (short range data / voice communications), infrared, camera with video recorder, and MMS

for sending and reEebdbgqiotss eystkvidesydromae-arahodinente&f prekils, lgphonegfqnnect to a

ul t f tati Il sit hich is, i inter, ted to th blic switched
lephone rlRe (DRTRG SERRHEINE S HCERSIGE s B B DS ious.

embodimenpsodfeniebifeerie phoneooadhecapgregatmnthe Antéysat, at least a portion of which can be

navigated using t i, ] ects, the mohile telephone 406 includes

software, e.g., a fﬁﬁ?eiﬁﬁp%}ggﬁéﬁf&@@oﬁaﬁ(ﬁ%&’}?ﬁ%ﬁ? Yﬁﬁgé%atﬁgggﬁﬂ@example is an

auto refill a;ﬁ%%ﬁ%‘h IpsIBteYPteBrRRiey Baeerding eroaste Tefitiystem Toededithm itomated

prescriptionsyaiifupganslinealiey seamodiaenis aidbemakladelkalgnedog e software is
onfigurable by

preconfigured, i.e., configurabliﬁkg the manufacturer / retailer; ¢ e consumer, i.e.,

downloadaliRtARARSSREbSRE §r SataniagtRee! fR2durfer 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 [EM data systems 204 and / or one or more commercial systems
108.

In one scenario, a patient 508 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 508,
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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, breaches of sensitive data transmissions and / or unauthorized access to the sensitive data
are avoided.  FuttBefiwardagsastrsitenif thehmin ottladelepibinatiensaf sipvise s One such

combination is.ah, | e ceiver 400 in communication with the
handheld devicel%l:f‘é'\@rg t@h%amﬁ!egéé &%381%558?”% ﬁ@%%@%%%f %E%%%HWIBE%ibQO?OO
wirelessly traiSANEE ERFIRME DGO B IPEREN andlkpirornid 06 hadrgatedaavetatitha software agent

available thamamathadgseiuasel shamatie telanhoreapa ecsiyendbe, i daia 200 gy software

agent, e.g., an aﬁgglicgﬁon, processes the ingested reported data 200 and dispiays various'information

related to th& TEVAHR so8"idagPasarite receiasisangregricddaa o thaaUs). In some
aspects, thetstefpvare agénirgeneratessaispayssoihcy pisgetetnringdrdogk-angigsh. i-e., recognizable

to a user as nging to a predetermined group of software programs, GUIs, source devices,
communities‘?geljit%g}%]m%ltgq | L??JS%I[‘E ﬁl@%@%@%ﬁﬂ%&ﬁ% HERRIARE 206 28/ 1646 ek Wsout an ingested
medication. DAgkreseivdesbyofiteatiobilertétephiondydfBnihne softwasatrgespmaysompare the data

about the megdication ermi medication yegimen. Upon.verification that the proper
medication Eags beenth g%ftéeﬁg E% tﬁl%ﬁg%kp@? ffﬁwaé%lm%{gg?tw&%r‘ﬁggdgg%Riﬁ%iBT@%ﬁ%??h scheduled to

alert the indViB@&%1 e taKke tRECHlpsaMhingestedpiabidication dhbis@vertisguas unnecessary reminder
and removingdhe aprRyasce 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.  AdditiGtESRF feafiipe agbhentajantadestbetiolransisigenatate or facilitate a
financial transaciarssaeNecHEATERIE ABUDOGEUFE RSEObEaCRLAn AVEIL KA S‘&h‘%‘?@ﬂ%‘“o” that the
a

proper mediczgon as been irt;%ested aft#he proper time, the software agent generates a

predeterminad chargeor e HgELRid AECRGHoH HE Veraeeh deslatmsonsaiinretdreharge is
transmitted tatatinsn &ak Systetnrergistbaceatientsraellipne s mitihesghageviaan IEM data

system 10 a LOMPUIGHRYSIEN ASSOFIAed With the patient's finan igénier computer system
and having patient data such as physician's medication instructions, etc.

The healthcare systam 1086a 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, efc.

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
s 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 comparisan results, e.g., the
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institution where the charge is automatically applied against a financial account of the patient. In
various other aspects, the transaction model may be based on various parameters. In one example, a
transaction is associated with a time based model wherein use of a product or service is charged
according to the length of time the product or service is used. In another example, a transaction is
associated with a measured value delivery, wherein the value of the product or service is metered,
measured, or otherwise valued and charged according to the ascertained value at predetermined time
intervals. In still another example, a transaction is associated with therapy delivery, i.e., delivery of a
therapeutic 3tlb$igrdes anan paiamretsstec. Ehainpldstafahmmpentic set statree s dadthicieranedication.

Examples %;Q@@pﬁ}gg:%@M@&ng@i@&%@@@?@g&g&gﬁ% géa_rdﬁ% rf%%}?gch r‘?nization acts.

: ) ac .
Examples of therapeutic services include administratio rapeutics, therapéutic consultations, etc.

2.3 ISM Dal3%2YSIRY 204pHgagixr2iiia Brdbank Jeansiatalcrapgrisiadhed aathpondmpsoftware
component sl wie fpaNHEAtions SRNPeSEBRIAS WellASIpaMOLks, %?Hm?fi‘@éjtﬁ‘ébsyﬁems of

the same, Whi@n %?nerall}ﬁfur?éggn to provide a service, function, activity, etc. related to the IEM data
200. The IEM JSRA'S)SRHE, %é?&%é‘?&%@é A dhmopiten’calilate, transmit, receive, store, and /
or otherwise comminnisateanteasts perteadbiitieldoh datam 204zashlEM gata system is built around
Jvice and is enabled via the IEM data framework. One or more

defi ' functi |
a predefinegd bysiness &Fﬁoﬁ}{}%rafiﬁ S OR N8 S-SRI e ki L BRShATG WR&fe or further the

IEM data systems may be integrate
collection, rifadfsmeyrrictisBi¥iansh//aissemimatichspillerg 466l / or other activities related to IEM data.

example, oncof Mo Tk s e B R R ana ror
intercommufisted MedRatonrrRIEeoNABHIEP By SR he. (Btertis mmureiiEMatdtansy4G8ns may
otherwise sbigeranédBapAR 15 Spsareloted actMIies Yt QRS OLAreRAMIIRLGIAL Systems.

the adjusted medication regimen in the form of a prescription to a commercial

system such as a pharmacy system 106b for refill. The pharmacy system 106b

fills the prescription and communicates a message to the feedback loop system

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

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

prescription, ang 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, eic. The data may be accessed, for exampie, by subscription
to population data feeds, access to the database, etc.
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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 (EM
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. It is noted that two or more |IEM data systems 204 can cooperatively or independently use one
or more of the sanfd@4it golesitaitorarxeipiann Btk freystevoraridamaypgoral system can

each accesgjaciiatn siigse @@@H@@%!%@Miﬁ'@% r&#@tg%%gﬁtt‘i S ﬁqéj i%r,\e,ls&cfa'&](;gttions and can

each utiIizejhe IEM data for predetermined purpose(s). Figure §'?ﬁ'ustrates exemplary IEM data

systems 204" 8RSk Po it Ry IBRIHISE EXhHaioROB ™R the huBARR Mg dieseembodiment. The

exemplary |EModalacsystemsiiidnelepactes soampleqieadbaskderp mystams 204gglecision support
systems ZOAébstauth)%)ez{gl nsjéster{jﬁs 204c, patient tools 204d, behavioral medicine systems 204e,
41, p 0

g R 2RG A MR EI QDA (RES7 SRFRlREs Wiln naues Bifisy Epbtems 204h,

incentive ssterrels
tracking systeasspsiininiidiation’ systeensr 20dje subsaritnn systams 2%k, IEM data collections

2041, approval sysfe 4m, for Ing, syste 04n, financial systems 2040, an IEM data phone
system 204p, and so@aal %%%worr*é)éﬁf&séa .3.¥;[q:’eed gc%?i%@%@%?eﬁﬂe%t%gg%ack loop systems
faggdrkejgalt(g \/&@@é gbm@@i@ﬁ?@lw{g‘ﬁ, EM;M@@WHMWW§HsO'/a@G?ﬂ@s@r provide
eedback infgemafion e faviipleniRfile wecipients ba atign / analysis. Figure 6
illustrates an exemplary IEM data framewérk%OZ %%T§gﬁéb§§%§£€% ?ggp%{% &m 204a, according to

one embodiffERECM & BEERISHPYY e 2 dasisifiusien d6raysienp R)4e noenB00ntaving
application %2 slalabare bodo. vk e i aualla b her nEhiss EM dlata 200 and the
0

hub, embodied Egé%as thE mobile telephone 406. In various aspects, the feedback loop system 204a
may interopeTats. or BEPSRE RIS BESh it PRAtRIOBNEHBPRIbRYIIEN dath syoransestanand / or one or

more commeirsizd Hysteovidbdata. |Fonexapafalisofanatens SARINgREIsMRgisation: having an
ingestible dg i[%eAigte%r%toevdethgﬁeén. The inﬁ) stié)l devig,egﬁnerates IEM data 200 in the form of
medication |(¥entiﬁcétlon And tmé of THgestiomi Pgﬁﬁ%ﬂ WITRIRGUY I Vi 8RS mits the

information & 2oKsSe ivetO ThegréT aiveedeituminedrscheneatais Abdofo onaiionda the hub 202 embodied
as a mobiledelephiang 406, A33aCIRLWVILN NG RGN 398 ature. ete. 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 symptomatoiogy, 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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A software agent resident on the mobile telephone 406 aggregates the received medication
identification and time of ingestion information with the blood pressure measurement information and
forwards the aggregated data to the feedback loop system 204a. The feedback loop system 204a,
having server 500, software 502, and database 504, receives the aggregated data from the mobile
telephone 406 and, via the software 502, compares the aggregated data to patient information in the
database 504 to determine if the patient 506 took the most recent dose of medication in a timely
manner, if the patient 506 has consistently taken the medication in a timely manner, and if the blood
pressure measureneAPEbMEIdBE otcamadbesitabtenran gedfibiondtipsassuisisnassurements.

Based on a s f I 043 generates additional IEM data 200
in the form g‘f@fgggsﬁﬁﬁffﬁﬁ%%@%ﬁ@ﬁ%@ﬁ%@% 8h?[}%£%ésﬁ?%ﬁi&§?;%me IEM data 200

decisions ar®Stefed iHRiapImAsESatefopationterrITelative datd forvardediac tompeessiahsystem such

as a healthcesystenickifras ragiad | i m, and having patient
data such ag %hySiCiagii%n@%ﬁmon m%%r%ﬁ%ﬁi@gg:mgﬁ%ﬁ%%%% i@%}ﬁl%@é}a facilitates

automatic proeasgify Ak ARt el ity to the IEM data 200, e.g., by a healthcare

provider, enables tatm@pegnerntp, treatiboaieniasieionsdy-dre Qﬁ%gﬁ%%w%igﬁrsﬁ%db kFlor
eedback loop

example, th re system 106a compares tge decision data received from the

system 106§Svr}/ﬁ%g§%?§§1 r%é@?%%’a%aﬁréeia @T’ﬁtﬁ u‘ﬁ’ff%n%r,‘ ngvigialic atericaipmeesaperence is
satisfactory&istoseastivadierese ctrstatiig tiyste megicatiea e giraer-adbeieacR i nalgatisfactory 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 healthe gy Syghemsgformation to advantageously adjust patient
treatment parameters, e.g., prescription and dosage requirements. The healthcare provider inputs data

based on the comRarison_resuIts, e.g., the
uto refill systems automatically fill or refill prescriptions. In one example,

- & d
) L ETA (I

IEM data identitying an ingested medication are gathered and reconciled with
current prescription information to identify depleted prescription suppiies. 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 204¢, 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 refili system 204¢c may
interoperate, or be otherwise associated with, one or more IEM data systems 204
and / or one or more commercial systems 108.

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 exampile,
conductive transmission to the patch receiver 400, which may be removably
attached to the patient 508. 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
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adjusted treatment parameters. The input data are processed by the healthcare system 106a and
forwarded to the feedback loop system 204a. The feedback loop system 204a receives the feedback
loop data, reconciles the feedback loop data with the patient information resident in the database 504,
and forwards the notification to the mobile telephone 406 of the patient 506. In various aspects, the
feedback loop system 204a and / or the healthcare system 106a interoperate, e.g., communicate with
at least one other IEM data system 204 and / or commercial system 106. To continue the foregoing
illustration, in addition to forwarding the adjusted medication regimen instructions to the patient's

mobile telepHBF 408N tREAARCrEBAd I IBGPERISA BERAX G S QH0ARE s*¥m 106a forwards
the adjustedriedisationuegiore iadibe fiorthobepreignriptioniaasammereiakaystem such as a

essage (o TLAabacR g SR B PR SNl & PrE Bk (555 e 2088
updates _thei@@mm@ummms@mwmﬂemwm@m@mmm folitiivaintof the
prescriptionyapg, compunicaias by evficalipnda be ol L ipiRlionR 100 2.32 Decision

Support Systems Decision support systems, e.g., pers%&fﬁv?}eeqlﬁess systéms, may generate, store,
provide datdSE g NIEVEANESIFIYE ARG pEiieddvbdnteriaaracstipposedetisionsievgd.stakeholders'

decisjons._ Qe Mﬁ&%%ﬁl%@%p%ﬁ %ﬁﬂéﬂqﬁf%qamﬁegigé%wgetdﬁ@rker data and
e R R e e Y o Ml
channel(s) to a commercial system 106 such as the pharmacy system 106b.
Upon receipt by the pharmacy system 108b, the refill request is parsed and
verified, and the prescription is refilled.
Payment for refilt can be effected, for example, via a real-time, online
transaction between the pharmacy system 106b and an IEM data system 204
and / or commercial system, e.qg., 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 computet, 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 1o
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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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.
Figure 7 illustrates an exemplary IEM data framework 102 having a decision support system 204b,
according to one embodiment. The IEM data framework 102 further includes IEM data 200 and the
hub 202, shown here embodied 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 mofd@arehdtettiatystemexediplary IENINEasceaaTiavdRM 02138l o EM data 200a and

IEM data 20Qb; t Itiple indivi e.d.. patient 506a patient 506b, respectively, are
communicatg%éiﬁrﬁigﬁgt%&é%&?n%#g %ﬂggh%%g%gf gtngﬁﬁ%qb%gﬂt %%Ememﬁ, #2pectively, to
the decisionSiippbifeysteiENd MnierfdasmantoheanslesssrmdiBo @ msofiateasRe and database
504. The |ENadata2eiasnd d0haBRy RR.gReRlah T deciinnsupRotl sucigm 304b processes

and stores the received data, For example, software 502 anohymizes the patiéent ate{? i.e., removes all

aspects of tNE'JH1E BERERTS HFRARYRAISRAAH A andveraeesicacc brlvtheoispredetermined

scheme, all aspegtseaf ¥t deia designatehasRE\Giaesansiiyangonfidgniial ingyature, etc. The
software 50% Jnay eo(r;ovid }(/]grio ther functions such as integrating the anonymized patient data with

e us,
existing patient popruig{i%’ﬁs A iﬁb e database 504. The integrated data in database 504 may be
accessed by, deliveredasoenattte mvisépisilizeddsysontttpdersystiamsoadnatiess iuch systems include

for example aplapl ' tems.104 such as pharmaceytic systems 106c¢ and university systems

106d. Partiep:::ggl?ssoc|z§19te?db éﬁi%c&ﬁra acel |c88y§? 51%768%’(5{/ i ZHREIAgent population data,

for exampleSHHMEtERiShcanam dipsiamiasediedthaytap Hbilities sp0b astdetermining theefficacy, cost

efficiency, pﬁgﬁgrﬁtgo&ga pafficylas sredicay] %Bgsgrﬂji%c i&g@}‘_]r,{o{r&%%@%?gmination new product line
e [ ili e

concepts | therapies, etc. Parties associated with universities may u ?fa?mB@pulation data to
research syHbibmARIBSIARRANA Hedrepilntasiphiane. 406, anddfieurasheldsidhiealecision support
system 204hoE M sisdarsystem(s), and / or commercial system(s) interoperate, e.g., communicate,

therebetween. .
Patient 506b may search the database 504 for patient tools related to

mental iliness management. The patient tools, for example, may be provided in
the form of downicadable 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
exampie, 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 iliness 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-
reiated data to identify causal failure points in freatment and o predict corrective
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To continue the foregoing illustration, in addition to the provision of decision support data such as
patient population data, the decision support system 204b communicates patient population data to
the feedback loop system 204a. The feedback loop system 204a communicates the patient population
data to mobile telephone 406a of patient 506a. In one scenario, the decision data derived from a
patient population such as medication efficacy may be correlated with an individual's medication
therapy, and communicated via marketing system specifically targeted for that individual. 2.3.3 Auto
Refill Systems Auto refill systems automatically fill or refill prescriptions. In one example, IEM data

identifying eartiogetyquianetboagiopsuifcgatharest anstirsamsied HiapdirenpERsSiplion information to
identify dep Jo)e! ies. If the supply is depleted, a refill order is au’tomatically triggered
to the appro%ﬁ%%?a%ﬁﬁ@& 8(%%%%”3%”5@9 %Sﬁgﬁﬁaﬁité%m{; rERIUERY BRE8r agerri Ratanbill, and
charges thePsppfopffgRs et syrgpteiaaiaiegldionahordipe. fioangiRldransactiaariogigure 8
illustrates anLxe 2 having an autp refill system 204c, according to one
embodiment. The IEM di%%%&%ﬁ%%\%%&ﬁqéy %g@%ggﬁ%ﬁfgg&s A HREHUNS02, shown
here embodiB4 (hid BASEtBABANG04. In various aspects, the auto refill system 204c may
interoperate, or beFRIRIWSAIAsFaEated Wik aae FEMULIEM Aala,5YSiESs,204 and / or one or more

commercial systems 106. In one scenario, thé patient 506 ingests prescrlpflo%amedication in

conjunction WA A ThEESBRE XA PRESn gesarsingdoisasdentneimpstmddiedfidh dase and dosage,
and transmitartreviziidatauBenial fleeXEMRIa:LL00UHY tE RTINS ION tﬁeﬂgeemg@igeffeiver 400,
which may 9?th%”ﬂ;%§ab|¥ al?ga(@%d to t% patient fﬁ(}& The patch receiver 400 transmits the IEM data
200 to basé station 204 T e base S ish B0B R ISRICHRARM itRvoestaIpeckutdiecfil system
204c. The Swfiweiced 02eofdine aysteref@iOdesteny 2doperapsaresshethedisationdypaapd dosage of the
IEM data qu)[@gg{@% ription info ion red in the database 504. The prescription
information, for exam{)ﬁ?ﬁngaﬁ{ﬁgé?]gegﬁg rﬁ?n%%gr) %Wa?b%tgqﬁ BT BPESEPRRBRA Setime of fill, the
dosage insB{RE6Hs] 8Rd a running total of the ingested tablets as per previously received information.

If the comparison indirates dsmietion ofthe Masqipl icatign, database 504 is checked for the
number of remainin% refills. If refills are rerr%aininggflI?sfréfcg)/'[ﬂgr(;g s%tt(lév% %g%g’o?'ﬁie%é A% 200 are

cleansed, i} 8¢ PSRRI iefmaE e PAlteNbestitent defdcmation i chepiled and

transmittechawisits dingpto pectetermines fRARHS Jart Qgg{é{i@.‘grgggé%mﬂ@%ﬁg@%nne'(S) toa
commerciaés%gt%mr S106 su§h ashth,e harmacxgiystem. 06b. Upon recelipt by the pharmacy system
106b, the réfi ISbE R Seriod P iRalrasEiptidhesassigance may be

rgq{ﬂeSte igp
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 (o the questions, the software agent may categorize the patient
according o 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 weliness include medication therapy
adherence, weight, blood pressure, etc. The sentinels for wellness may be
derived, for example, from various health devices 300¢ 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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Payment for refill can be effected, for example, via a real-time, online 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 dispRycerafifbaemoptoaiptterhe eatientssageite thiegradientismohide teipnhese, etc. 2.3.4
Patient Toolg; T3q\# [ i ion, software, wepsites,. etc, that provide
information g;aagigﬁ@gg;%i%%%tﬁi{yact@s?%?fgwggé%?}%ﬂtbﬁgﬁ%\ét\%ogs%ﬁgtgaep%ﬁ%ﬂftir°i cardiac health
managemerRIPOSiRIRSSErEcHlivEtidh ofl e finaine eftbe deceveirouiiaeapturay beagdsociated with the

patient toolss Frenrapiesdnakde arpMS 4SRRI A NATENT SOmBMNibL Lignjs, family

! : . %Hmpe?
caregivers, anﬁ%ofessmn | caregivers such as physicians. Figure 9 illustrates an exemplary IEM

data framewSHELOPHAVY 'S TRUBDRIFORY SEREIRG 131598 ERBYMIGER. ToRSIENM data

framework L6@foratien rcidesrifrMadiaia #0Pgee ft the bukwrasbaushere SIRPdigd as the base
station 404, lle teleph 406, and the handheld device 402. In various aspects, the patient
tools 204d mﬁgo?olﬁr'lé%%)e (-br%?eg, %%%‘H&%W&%g@s BOSISIGA BRYGH MO dRiRI®REems 204 and

/ or one or nbb?@dc@masereiarsw@gm,m fomh:@ﬁﬁxtﬁﬂ@t_féﬂo%tip@p@wm g@gatients
02 and the So STt 04 NH T G2 200 1 HE I 1 LB e S 008, Ptients S06ace
may access the patiéhREsRIAEMIdRE Saniisidoniartedhasbaltationad o dhenmopiietelephone 406,
and the hangihgid @R\ enay be configured, for example, as the mobile telephone and
software 406, the server 500 inciuding the software 502 and the database 504,
and / or other configurations. 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 tc a
physician system 1086f 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 {o the pharmacy system 106b for filling the updated prescription.
In cases of a nonadherence determination, the physician may aiert 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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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
managemerifpiignt S06n Vaeiotmiaspeds theapatienttagln2Rdd mayibsisgrligurmrmkios and utilized
by for vario ' ' [ e. i munity, family caregivers, and
professionaﬁfﬁggﬁigp.%%i?%a@la igg%%ﬂﬁgi@n%ﬁéﬁggn%@ow zgéﬁ \%igia% m@&%%?n%‘j&stems may
collect, tracl!&nd analyze behavior-related data to identify causal failure points in treatment and to

predict corrective pcigRbwPIRsERRRPESTICHehRY] jgﬁ@%ﬂ%%%}%?ﬂ@d{&ﬁ%uﬁg%%ﬁd& the

behavioral m§dicine systems may assist patients via questionnaires and patient e assessment on
symptomatdiogfe BRHBISRARRIEWIERE, YL SHslamb isHetisitrb rrsaseansysuiptay a menu-guided
series of quéstarsdndresewingrent dosage information to predetermined thresholds to

determine if a critical status dosing event exists, e.g., the patient is critically
underdosed or critically overdosed. If such a determination is made, the
appropriate system may generate an alert to appropriate parties, e.g.. generate a
911 emergency call for medical assistance, generate an emergency alert o the
physician system 106f, and generate an alert to a family caregiver system 106g,
e.g., a family member’'s mobile telephone.

In still another scenario, analysis of the patient’s communication patterns /
habits is performed to determine patient parameters, indicated actions, etc. To
ilustrate, 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 108a, the physician system 108f, and / or the family
caregiver system 106g.

Another exampie of processing is analysis of the IEM data 200 together

with data from another source, 2.g., aggregated data. The aggregated data may
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answer(s) from the patient. Figure 10 illustrates an exemplary IEM data framework 102 having a
behavioral medicine system 204e, according to one embodiment. The IEM data framework 102 further
includes IEM data 200 and the hub, shown here embodied as the base station 404 and the mobile
telephone 406. In various aspects, the behavioral medicine system 204e 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 behavioral medicine system 204e, e.g., a software agent, may
be located in whole or in part on a patient-related device such as the mobile telephone 406. The
software ageatoRiriessintheapatisrtdnreascaggeagambs varpudishhoicauispiokinggessation, etc.

The assistaggs g o ATGNISAd Ui XATBIE, R AEReratng for display,on the mobile telephone 406

question sets related to diet and smoking cessation. The patient may a SWerthe questions, e.g.,
select from varioud @HiFEREpRBAIaB Soda i aTverhtiémeteahinrbiontoghephyestions, the software

agent may eaiegcrize depasiant aEsAHiABRISSISS MINGHICAR98lIEsH QPiIﬁszF&‘é agent may

provide Ian%ﬁﬁ and menu choices based on the patient categorization. n anotner scenario,

patient beh&or ¥ HEcRBIFNRFPAGI? %o (0aA S0EWRKSR aRRlicatpn Saride: ybaeneteite sometimes

referred to heseifeasiépentivelodormellosissarExpmriassf s8MIBRHS e WlRRSH Nshede medication
therapy adherence, weight, blaod pressure, etc, The sentinels for wellness may be derived, for
example, fro RN Egaﬁ%r@%iggi%\ﬁﬁ% Wcﬁ%mﬂliﬁ%t %'@é@%ﬁ’t‘ﬂi'@é@gé%@%evices, etc.

To illustratearpétianBe6tngesio metitationagapticg sphisisiardngiuptions. The IEM data 200 in
the form of ingesti%' 9 iQn i ifying the ingested medication and the time of ingestion are
captured via an ingesktgg)% rﬁﬂ?rﬂo[g Q%BHM}%, Bwe BERaVSHA medﬁ:sna system ascertains

that the patient has neglected to take the medication at the appropriate times.

Reminder alerts for upcoming medication dosing time(s} are sent 1o the patient

via the mobile telephone. Upon receiving the alerts, the patient fimely ingests the

medication, resulting in a change in the sentinels for weliness.

2.3.6 Incentive Svstems

Incentive systems provide incentives and rebates through various
programs. The incentives and rebates are based on, or otherwise associated
with, the |EM 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 iliustrates an exemplary IEM data framework 102 having an
incentive system 204{, according to one embodiment. The IEM data framework
102 further includes 1EM 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 108.

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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device and communicated to the patient's mobile telephone 406. Also captured via health device(s)
300c at the time of medication ingestion are the patient's blood pressure and weight. The timing of the
foregoing data captures may be synchronized via, for example, 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 communicably
triggers health device(s) 300c to determine blood pressure and weight, and forwards such data to the
mobile telephone 406 for aggregation with the IEM data 200 in the form of the ingestion information.

confauned. (gL ATl 35 106 OBl JElephone e sovars 00 oo UR ALl th
configured, mobile te one, and software , the server including the
software 50?2%%@&8 f;?gﬁé%gtgfﬁ“ %%*8%%(5%%8 3&%5%% tIBRESTRORA Pecahb8FtH@ &fyregated
data, variou§'pR&tessiisyintagraikeplaceicateddnehexaariple ohnsonessivgrsanabesis gl the IEM data
200 to deterfping-gagr, j 0 ication regimen, i.e., determine if the patient
ingested the prgsecﬁ%beﬁ%%qj(%g% élf%%ﬁ r%ﬁ%o@a?gegg Vé%%eé“c?%%’&%ﬂ@ﬁ%ﬁ%‘f@). Another
example of PROEESRAGIE RRffyatheranes EMheare200 tecie@tinitieof thgihiaohpessute

measuremenisidainersifenieicion syaeraions. tiumdg D0URAlANRfpajien) adnerence (o the
y

.. . . VI g
medication reglmeneglgd the blood pressure measurement may be Communicated 16 a physician

system 106PR MRl b THd afiaiARasa dicfr e HBIRRY siadiian paie, fardheipuateationEM data 200,

e.g., determime! &msaehustateaitiotbrmesizationkegigen %P@%&%%aé%&?%%?j%ga the
behavioral ] %gié;ci]ngnsayst‘[emhthe g{pdated medication regimen to the patient's mobilé telephone 406
and to the p:% SIS RSN e ARteH iRk tiptrkite PosipeAsdbaf a nonadherence

armacy sys
determinatigratieie plisioizal awmpatertithiheétientisiartheaekavigabmedicine system 204e, to make

Goncrate and | or 1A S A CREPE L ot LR GAEFOGBP B4 Hekfont 506, The

reminder, fGRERARTAE SPEEBIeACNI e tivenad sty sctedpteren semnindesfor tse upeomaing dose,

instructions ée-eligw N¢agk 8h RSP hELSRiA % the patient’s prescription medication.

in another 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 fo alert the patient to take the medication at a particutar 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 heaith clubs, etc.
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In cases of underdosage / overdosage, the behavioral medicine system 204e may interoperate with an
alert system, e.g., the IEM data phone system, infra, and compare current dosage information to
predetermined thresholds to determine if a critical status dosing event exists, e.g., the patient is
critically underdosed or critically overdosed. If such a determination is made, the appropriate system
may generate an alert to appropriate parties, e.g.. generate a 911 emergency call for medical
assistance, generate an emergency alert to the physician system 106f, and generate an alert to a
family caregiver system 106g, e.g., a family member's mobile telephone. In still another scenario,
analysis of the patiéhesmuentivarication patternsithit®ispesianedds datesmingmatient parameters,
indicated aCtﬂﬁ’é‘ﬁa’ﬁ%t:E%%ﬁg%‘?e ﬁg@&ﬁtion 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 patiens sorpBiEalioRdItBILSC RAE I €, Bigsefiyare monitors
communication from / to the selecteéd device, €.9-, e 406. In various
aspects, the application mines mobile telephone records of the associated carrier to determine calling

and called parties, Regyuphemecabrar Brosalbimes Gie apb HIds A miglls against the same.
The applicationc{ﬁonitor use of the mobileé)elephone 406 and identifies significant, e.g., user selected,

R oS TS B HIRRIGH AP & Bl adith Fvb d8sRlication initiates predetermined

deviations from
actions, e.g., comnfigiratd? distetttodhexdsiaignBRndes frnibueaeaden yimig healthcare

system 106 IGi stem 106f, and / or the family caregiver system 106g. Another
example of %%gs%l}r% ?ﬁﬁr@@é%‘%ﬁ%%dm dg’\?évﬁﬁstgé%{ﬁ{géﬁﬁﬁ’m%ﬂg 6fHer source, e.g.,

aggregated 8EtBOdIMEaYgFbgafeld data ireyeersol @2 thatfrenineiriaiss BLGeRS Jagaiagated at various
and / of muliglenagints AT (FGATITUEAGE VBARIUS ChARNEl to from.varots devices.  To

illustrate, cardiac data is derived via electrical tomography, as herétofor "UEEUERE T he cardiac data

is communicHda TS dPRAFeeRE. &g Sxanble parc i e da00e te @ saftveack application on the
hub, e.9. theoeakil teleahans 49%dihaoturareARRNGAIAnA s malll (eisphene 406 aggregates

the cardiac data with the IEM data, e.qg., pill ingestion-related data, and displays the vdrious data via a
graphical usEPhIRBERRSIE161° be B LEEaETERS BHREINRhORSOPEIIGIOFA sididicine system

ascertains tiasthepaltenirbsaegledethiddaienhemadisation at te appropriate times. Reminder
alerts for upcomingnmedication dosinrg] time%sg are sent to the patient via the mobile telephone. Upon

receiving the alerts. the patiaht tihen’ INGESR e FHERAH RS IR A4h IS the sentinels for

wellness. 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, eic.

Commercial products / services system 204g further comprise branded or
“community” associated producis 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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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 40Batementasrasyeizdhe iatectivaysystennRo4ama) isiempRespificatdegtmgwise
associated wi t 04 and / or one or. more commercial systems 106.
V‘Bﬁ‘aﬁﬂﬁe@fﬁ?ﬁ%&%h@tﬁj@&% %é%gél wﬁ%pmd?m? tén?%rﬁ%ﬂéo pati8NEidrdifeters, e.g.,

In one scenario, patient adherence is tra respectto v
medication tREFERJA S dERretice. Incentives may be awarded accordingly. For example, patient 506

ingests medication peggRsg < PENSICAN S TE e JERAIEIR,A0043 s form of ingestion

information identifying the ingested medication and’the time of ingestion are captﬁrgeaﬂvia an ingestion

device and RIS RS EMIROAA R Fibie eaR shokrdiroenanthe B batavioral medicine

system 204efrdheasharioraledishedsiem agde wifing prlisnt 290 aANeLRNse I g prescribed
medication regi{pg%n, agﬁjg' %%n S ,verificatig?rll to the incentive system 2041. The incentive system 204f,
o3 A5h4LE 5

via the softwa VAERMTIRS e PR aRisoRsiREUR N, and issues a

rebate or credigdaansptetepst. feontesanipeadbeciehaievayhe issweskansagdfipancial transaction in
account via the financial transaction system

the amount Qf ted to the patient's financia

106e. In%&nggt%wré%b&gn%ﬁi{e%g Tebate! ﬁ{gf%]@gmmﬁ?@asa%applied to an account associated
with the patient vialthengheeareip systems8hasitydoraexsatiphe, 50 6redigagainst the next refill for the
patient's presgrptionRdnedigat el o) le, the patient's blood pressure and weight may
be captured %ia health device(@‘b %8;(?08 erl%%?néuc?fg mle |catilg€10|rr%gei f}o?]e. 2 ﬁl%‘l?ﬁa?of the foregoing data
captures mah b &iREriaiaAld M deim R athizihgrusinerfcg eylsionatmgte cthilénpatient to take the
medication ajta, PRRICHR S8 al RARKRCEIMINGINRINGRTLEAJNIIMAL Go'yimation of
ingestion, the software asEociatgd with the mobile telephone 40%%%0&%%ﬂﬁigéf?%&er health

device(s) 3048 & FERMRHEBIEES pFESiampia. walifht aRE e aseaive ainproaiomobile

telephone 408w agyisgaiDEMitIRE 2EM slatnansindbadarin o hecinasstioadripymation. The
aggregated %Sga {n%be com 8ugi(fated _‘t?(lthe incentive s%/stem 204f where the software 502 and / or

database 502°may be uBiized PEPRTHE TARRASHRBAP SRR QhAIBYRIGS dR5iHR meet acceptable

predetermingdctmesiool fisedf dfeplexerhilet b e aveight esceedsramatesniatiadbreshald, the incentive
system 204f @g@&q@a@centive in the form of a discount membership offering at a local health
e

club, etc. The offering may be constructed using various data parameters and demographics, e.g.,
geographical locatiBred?aHerpseattianoattast. inighatoiie, st dadatth sedsessmebt:scoring based on

individualizeskpatiantdiraiH DRI ABeIEHAIIH9Ent resident on the handheld device 402, A
payment transaction is generated and communicated to the financial transaction
system 106e. The financial fransaction 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 bilt 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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participating health clubs, etc. The incentive may be communicated to the patient 506 via, for
example, the patient's mobile telephone 506. 2.3.7 Personalized Commercial Products / Services
Personalized commercial products / services provide individualized products and services predicated
on or related to IEM data. Figure 12 illustrates an exemplary IEM data framework 102 having a
personalized commercial products / services system 204g, according to one embodiment. The IEM
data framework 102 further includes IEM data 200 and the hub 202. In various aspects, the
commercial products / services system 204g may be embodied as, for example, an IEM data device,
e.g., a patcfﬂ%déﬁ!értrammmasfsag;aeeta,ték!eaodmmﬂrﬁiaii@é%%&ﬁéﬂﬂé%@faﬁ%ﬁm&@ﬁg may
interoperate Wi %ﬁﬁﬂ?' ith, one or more, |EM data systems 204 and / or one or more
commercial g%&%ﬁiﬁ%e e In oné@i%%ér%?{%%}rﬁ RN é%&d%%&%“ﬂ%@?@i‘&é%@%wzow include
consumer-friRGTAY TR ESUKNAE  arlericélGerS.oTfiematieivef sheopayise v asigsts @ccessories and
incorporate VahQylsiGe st [ il ; cejyers may comprise cartoon character
appliqus. Yauths' ga%fr?lgeﬂcéé\?grfﬁg{%%%%s%ﬁgﬁgﬁﬁg Iigeg%rt]w gereag n T:[ﬁ%ﬁ%rné%ples include

IEM data re(BR/ERERKRRIE 24 Pitegitrarptingt &R saoihve, @ly., Barringsnplaval rings, and other
means of adualheate it viderGomraeseiad BEAIMMEISISARISE SIS RN LA furiher comprise branded
or "communitg" as ocie%ted %ggucts and services.

SUppart system via the healthcare system 106a. Software of the decision

support system 204b may cooperate with the software 502 and the database 504

of the auto billing system 204h to identify the party to be billed for the access.

Upon identification, the auto billing system 204h may automatically generate a

bill and / or financial transaction for the access via one or more of the

aforedescribed channels.

2.3.9 Tracking Systems

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 iliustrates an exemplary IEM data framework 102 having a
tracking system 2044, 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 1EM data systems 204 and / or one or
maore commercial systems 106,

In one scenario, a pharmaceutical manufacturer produces an ingestible
device 302a such as a particular medication having an I[EM 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 storeq, processed, etc., via, for
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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. Statements are updated to reflect payment information. Similar applications may be
applied for prescriptions, consumer products, information provision via personal devices, etc.

Figure 13 illustrates an exemplary IEM data framework 102 having an auto billing system 204h,
according to one embodiment. The IEM data framework 102 further includes IEM data 200 and the
hub, showreKafepémibsdsedtwertatant dhe devibadd 20 ofatieusakipectgstam @0 billing system

204h may inigreRgiai, ehOTAEIN S FRArBLLINE, e oLmece IEMdala sysiems 204 and /or

one or more commercial systems 106. In“one scenario, various parties's spgghent 506,
physicians, aihet setRNEEOR R Maey, BuBREHIReifysRtormesiniidledirditent population data of

IEM data 20fderityrthed bHainesTaoR %ﬁ?@ﬁﬁd@@@'ﬁﬁ&ﬁi‘%ﬁ%&iﬂf@ BRyties may receive the
information feedsi access population data, etc. via a variety of devices. For example, patient 506 may

receive an informafiGr e ARINagS e MBY Gl HSRMHE  HARIMRIR BXVRILMBOVhich, via a software

agent, mayagenefasespsfinasciakirandsnsienris tgRerphandryfiee des. 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 hanqlheld device 402, Apg m&q{i Qg@tlg{égl_ﬁgenerated and comm.unlcated to the financial
transaction system 106¢€-. stem 106e automatically charges an account
associated with the patient 506. Confirmation of the payment together with digital, e.g., electronic,

copies of the invojggAIRRIAWLEL IR s RO A &%ﬂggagfg&g SHRNhRGgace 402 for the

patient 506_to view, etc. In'an automated method, for ex Inancial transaction

are automalicalR Gl iR QPSS EEAErmiperaeiR. Fragr prasisslaieshisddeviceria include, for
example, delivermcafibiampalionraseskred Wb A B mliontiaer argthsy spurce, access to a data

collection, e.hqé, .gpatient population data stored in a database, etc. The patient selects various payment
options viathev Ststtn el agent resident on the handheld device 402. and a
Figure 15 illustrates an exemplary 1EM data framework 102 having an

interdiction system 204j, according to one embodiment. The IEM data framework
102 further includes 1EM 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 1EM data systems 204 and / or one or
more commercial systems 1086.

In one scenario, a pharmaceutical manufacturer produces an ingestible
device 302a such as a particular medication having an IEM system device
therein. The |EM system device contains various |[EM 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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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 copies of the invoice are provided to the software
agent resident on the handheld device 402 for the patient 506 to view, etc. For example. a healthcare
provider may access patient population data stored in decision support system 204b via the healthcare
system 106a. Software of the decision support system 204b may cooperate with the software 502 and
the database 504 of the auto billing system 204h to identify the party to be billed for the access. Upon
identification, the dlté¥llfgaspseln ToulEMaatuaitatizalbe generaiaicdiitiand fromfifencial
transaction saip BARESFaiene: Ly aif o alRISAsRCTRGN FIANNEL, 55,9 Fracking Systems

Tracking systems track and integrate product movement data. e’‘example, the'life cycle of an

ingestible dEVRGETRAN bRIFFE8Re & o aramRiturth o EM a2 Oshaay &y rieac hiotiye delivery to
patient, ingestipmenat exgiuisieny poinfigseckbiibysiatasAad erenans FYL AR tameyork 102

having atra&%s stem 2041, according tq one embodiment. The IEM data framework 102 further
includes the IEM d4ty ﬁ%ﬁ% % AN ,’%ﬁ%ﬁﬂ?ﬁ’éjr% ferisshisipd Phasmanaaticals2eln. various aspects,
the tracking Systsrark@di rmay) ilEdtakesatetonbe 9theatisaiag Isiaies With-anaiersnore IEM data
systems 20 r.4no mmercial ems 106. In one scenario, a pharmaceutical
manufacturé%%é??ﬁng?lgiﬁgéegﬁﬁg%\%%e%?§ EJSh%?ﬁ%ﬁ%ﬁi%erﬁE@i%%nﬂﬁ§ﬂﬁ6 an |IEM
system devideREeEh FraediE Mggstejwiddidtensoreminsi vaneuskHehidata 20 suahammedication
identificatiog, BRteh MUMRekidef HHQP&E%W%@E&%%H%& ilg]f:or}tifié]:gtion. The scanner 1402 may be
nt I

utilized at various times / locations to scan the ingestible device naﬁﬁ%’ﬁﬁfﬁre the IEM data 200
associated tREIRHPNTAB ERMIBSACY At Escar b érstbrstiantoresseilea i vierdagst

contraband and otherwise support agency and regulatory activities.

2.3.11 Subscription Systems

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 1EM 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 |EM 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 felephone 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.
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example, the software 502 and the database 504 of the tracking system 204i. For example, the IEM
data 200 may be read by the scanner at a shipping point and when 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 example, by regulatory agencies systems 106i to determine
regulatory adherence, etc. 2.3.10 Interdiction Systems Interdiction systems track, reconcile, and
support interdiction programs. The interdiction programs include, for example, programs related to
drug identification and use detection by sworn personnel, search and seizure activities, etc. Figure
15 illustrates an exXSrApREFFEMiBatBsiRAHeNGREIDIRaNIRS 40 Vakedictidorsyatemi@edisaccording to

one embodiment. crhenNFidaiaikamevaik dQR S thakingkdes M fla4a, 200 anekhyR. shown here

embodied a§§a8 ggi\nner 1402. In varigus aspects, the interdiction system 204] may interoperate, or be

otherwise a dBSMHE: dfesrmBlR A¥ivch4es SRdemRE SUUEHEEA dRforBaiomereaommercial

systems 10GarietjrobrpiseanarioarphampacseicabmanfaciusenR@sluces ariagsstible device 302a
such as a [I)\%rticular meﬂj}ca ' rﬁavincg{%l%%EM system device therein. The |IEM system device contains
as

various 1EM %3 550 S0 EIR IA0R LS SBERER FRAABEPIRR RAWIKEIENhd manufacturer
identificatiordaaie Berastwagdo2nosiobeutimedaassrinattmes.| lozaians tor seamibe ingestible

device 302 seciated therewith _The IEM data 200 may then be
communica?ﬁ@é??grgggggn}&(@mﬁgﬁvﬁ}e Og%aal%%%ep %T%QSE&%%%)F iﬂ%%?&gf@ﬂ'oﬁesystem 204,
where the IERSIE&H POvRM Y whdlydesizatmsafd4ohihesicasedricoregytator2@dlency systems 106i to
faciate various regatoss isheniergemens daniousminnrain aRalng sapliglisd substances, to

intercept contraband, to identify unknown substances, and to otherwise support agency and regulatory
activities.  Source to a subscriber, e.g., a subscriber’s device. The subscription source

includes, for example, IEM data systems 204, e.g., the database 504 of the
subscription system 204k, feedback loop system 204a, patient tools 204d, and
decision support system 204b; commercial systems 106b, e.g., online medical
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 ar
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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In various aspects, the IEM data 200 may be communicated to / from, for example the interdiction
system 204j from Ito the tracking system 204i, for processing, storage, etc. For example, the IEM data
200 may be read by the scanner at a shipping point and read by a pharmacy to ensure inventory
control, distribution integrity, and chain of custody for restricted pharmaceuticals, etc. The scanned
(read) IEM data 200 may be reconciled between the interdiction system 204j and the tracking system
204i to ensure complete shipment, to track shipments through various jurisdictions, etc. In one
example, the IEM data 200 such as the identifier data, shipment data, patient information, recipient

information, SO CHAFALRE L HeqisRsCHRYAReXEi8 R fde avinbd 8 e ssdrasnbeband and

otherwise subpaiatagassysendoagilatoprastinies sl lpubsteptionystefg  Subscription
systems enablg su scmﬁion to Yarious IR info%rmation feeds and data / knowledge collections, e.g.,
[

BRHON S SRARIPIEMPaRAR LIRS iRt iR R MRl PYeeds and / o

IEM data coflection sys et

IEM data cotiettionsjoatiichiagricegatervarions salines chdain andiduss, $henlatssinto integrated,

individualizegl.informatiqr subscriber's requirements. The information fusion may include,

for exampl%ggbﬁzwggeg%%%ﬁ %rgllén%ﬁg Uhd al@ﬁnggﬂﬁggﬁo?@,ﬁﬁHrﬁﬂ%%l@%@?community

information, ¥ptTrEgatathEachadinendishir desactomatcatly: billed dothexamgieibenger a single point

of charge marel aikelSRu RS A S A0 A BE R ulgd A2 RAK of an embedded device,
igure 161

e.g., standard application on a mobile telephone, etc. lustrates an exemplary IEM data
framework 102 hatA§es Q& pTrEnissrPaame e otime ks orrtiembyrianeAt4khe IEM data

framework Jreaéﬁu@b@lﬁéﬂ@é,i#ﬁﬁééwW@Q@Bﬁﬂ@ﬁdﬁ%&ﬂ%‘ﬁhﬁ%@@%@a@s amobile
{

telephone 40?. In variousT spects, the subscription system 204k may interoperate, or be otherwise
associated WA BRES: midte RN 8RSy REHiE suassHAtIcs DiRiesh Arsreaemmiresibsystems 106.

In one scendd tiehpatiaivGHDE6 hsesibasattnyarsas Agranaion fesd(9And o FM-data
collections, 8!%9‘:4?§8 ei{,g}naf erin det?il. The information f@edgsr? include, for example, structured

and non-striictured iNfOFMation on & VAt &V%ﬁ%%i@%eg%rﬁéfjé & AR ARk RRis sources, e.g.,
websites, bld@saeye. FasciEnn datecooienimms swiudesiagepaposionesfavingh&EM data. The
storage repagiteries. May e ' integral to or remate fram, the subscription system 204k.
For examplg_, an IEI\X data C%%é%%%‘%%ﬁﬁg%ﬁ%é{é%%%rﬁegaﬁogg Vholl %rilﬁ\é%%ts(g F6Fthe
subscriptioryS@aiheaR newsiced induspaliig) AW eRrrROlcaresdhm pumisatetrfearsi @esLibscription

source to a pihpREisH. 18-the I INEGERSIR HEEE 1o P MRS CLIRligR sQurce includes, for example, IEM

data systems 204, e.g., the database 504 of the subscription syste 4k, feedback loop system
204a, patient tools 204d, and decision support system 204b; commercial systems 106D, e.g., online

medical and business infmmmiWBmsfwlééumeslﬁamﬁcare 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, subscriptidreséVicksanaydntionisateenvig;foiexampittasoiysae agestdegident on the hub

or communigaligRyith 2 I%‘%%In%lé%rgﬂﬁes}ﬁﬁ RS u%éh;?a%%% tB%%L athn ¢ aié} ggg'
electronic medical records. In various aspects, IEM data collections may include
functionality refated to the collection, management, manipulation, storage,
dissemination, and biling of IEM data.

Figure 17 illustrates an exemplary IEM data framework 102 having an

IEM data collection system 204, according to one embodiment. The IEM data
framework 102 further inciudes 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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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 EM data 200, via the subscription system 204k. The patient subscribes by selecting an

application, e.g., software sigeatiss gdeatgbifadien, dikatralyehnempadiad bete asfhe mobile
telephone 40 at%ﬂ‘r“aége‘ z}l;ent as selected the subscription options, the order Is communicated to

the subscription system 2 t%?rv% ichP Ui ThE QHIFRASERHREN 8- thethaBBaSa S0 404 arfithes, processes,
stores, and bifi¥thatererdleation sybiserilens fifancialiescpupt mpnheattaEAbsaly Sharped, for

example, by gamicating Jpxice jnfarmati inancial tfransactjon system 106e associated with
the subscriber'es a?ﬁ%%.%t%?ﬁ%ﬁ 'h%ﬁ%@ﬁé?%%%@%%%?ﬁ iSRS SRR IR @ BhaRGial

transaction sySferfFYod@iacustesimbaedisaichiasie bavkraptianisistens264k 20dd or the mobile

telephone 4%b3cr;§@§egﬁ{bm§ Ssplbscsintion Rel@msters,.the scription system 204k receives the
healthcare newsfeed information and ’t%se ppharmacy néfvtgéégd %:é)rcrﬁa %ﬁ?cf%iesgﬁtﬁ\%e 502 of the

subscription SY&teR BEMHBEALE SrHea PRt R ATRaGRIlENs BOes tHeSdatatiessiB04 against
subscriber data#aund dgthetpharmacy newsfeed, e.g., patients who are prescribed medications for
cardiac therapy. BaIsed on the comgarison software 502 separates the data of the pharmacy

newsfeeds relevant 1o tha suBSFH r,t%’?)mggtﬂﬁﬁoﬁﬁévﬂﬂtﬂéﬁm&ﬁ‘%h@hbé&hcare newsfeed
information &eeditiarmicaeiigie popsiadresiRagdaferRataN é?gth%@&’gﬂé%é@?@&ne 406 for

Faciiates acamme e oo i e T Gt RSB BLSSFh @ P AR A580ERt popLiaton.
data and eletRRICTREN RS RSSO AIdotaETiD Es el M slataeal estiang prayERCkiglg functionality
related to theyzalipeion TBABILSBE Wi MASIRMAIRN Sj8iade: Aissgmination, and billing of IEM data.
between the IEM data collection system 204! and other systems / locations.
Multiprofile users may access, utilize, and / or contribute to the [EM data
collection system 204l Multiprofile users include, for example, individuals or
groups using various methods / devices for access, utilization, and / or
contribution. Exampies 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 [EM data
systems and commercial systems, e.g., laptop computer associated with a
university network, a desktop computer associated with the family caregiver
system 106g, elc.
To continue the foregoing illustration, a researcher, using the university
system 106d, accesses the IEM data collection system 204i via the Internet, etc.
and submits queries against the patient population data, extracts various data,
etc.
In various aspects, the IEM data coliection system 204/ includes privacy
assurance, authentication, and validation mechanisms with respect to financial,
medical, and other privacy information. For exampie, the software 502 may
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Figure 17 illustrates an exemplary IEM data framework 102 having an IEM data collection system
2041, 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. In one scenario, patient population data, e.g.,
anonymized, empirical patient data, is stored in one or more repositories, e.g., the database 504 of the

IEM data colle tioﬂrgg%stem 204i The %?tient &é)pulation data may be received from various sources,
e.g., the IEM data 200 ad86dat § CoPTRITE B &IRANSO6VEM Pl 18y2REHTS 204 such as

behavioral nregliciteersyste priv 264 ¢hresbstdiption rspstems 204k, patient tools 204d, etc., and
commercial systems such as healthcare systems 106a, pharmaceutic systems 106c¢, university

systems 106d, etc. Ig_gg{&)gﬁgg%tlssggg éﬁ\% data collection system 2041 may be consolidated
in a single physical and T €.9., the database 504 of the server 500 of the IEM data
collection system 2041, or distributed across two or more systems or locations, e.g., remotely

distributed on mult}:@Ertﬁ,M dplpawsiemagdt Qﬁaq%‘?tﬁr%%g 9%%?%%@ systems 106, and / or

distributed betcvi}een the IEM data collection system 2041 ahd other systems ] TOCAtIDAS, Multiprofile
users may dCIEEELARPER E2HF@tribute to the EM data collection system 2041. Multiprofile users

include, for examplagineivlurlstegsas Lsgaaniews dmellngsdiswices ixasgess: utilization, and

/ or contribution. I\—:leim les %f glulti%rofile,users include patient 506, family members and family

caregivers, ProteSSoNAlS "ACRAE I REC UG B8 RO CctenaeRimstholiey trVligataifiagavers hub devices
such as a mdEtdepmoheldsaliEnstitare0mnHb eidode¥iERNae:cAS WRILRS SESIER SAEIgNents

o o R S e S e
the approval system 204m, may interoperate, or be otherwise associated with,
one or more {EM data systems 204 and / or one or more commercial systems
106.

In one scenario, the patient 506 opens an inteliigent pilt 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 pilt 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, refil} 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 refili request
approved by approval system 204m, and a refill communicated to the pharmacy
system 106b.
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To continue the foregoing illustration, a researcher, using the university system 106d, accesses the
IEM data collection system 2041 via the Internet, etc. and submits queries against the patient
population data, extracts various data, etc. In various aspects, the IEM data collection system 2041
includes privacy assurance, authentication, and validation mechanisms with respect to financial,
medical, and other privacy information. For example, the software 502 may authenticate users. The
software 502 may cleanse / verify data to ensure predetermined privacy thresholds are met. 2.3.13
Approval Systems Approval systems aggregate and / or analyze various data to enable an
informed approval decision. Figure 18 illustrates an exemplary IEM data framework 102 having an
approval system 204m, aeeRIINF 4P gnank The IEM data framework 102 further includes
IEM data 200, the hub, shown here embodied as a handheld device 402, and an associated intelligent
pill dispenser 1802. In various aspects, the approval system 204m, may interoperate, or be otherwise

associated with, o e |EM data systems 204 and / or one or more commercial systems
SS nf—eo?ééggtrn%g systems aggregate data and/ or tacilitate analysis of the Y

aggregated data / data coliections to derive / generate predictive information,

Figure 19 iliustrates an exemplary IEM data framework 102 having a
forecasting system 204n, according to one embodiment. The IEM data
framework 102 further includes IEM data 200 and the hub, shown here embodied
as a base station 404. In various aspects, the forecasting system 204n, 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, for example, IEM data 200 are received by the base
station 404 from ingestible devices associated with patients 508a-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 204} communicates all or a portion of the
patient population data tc 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 106, and researchers using
the university systems 1064, access the forecasting system 204n. The multiple

profile parties utilize various tools, e.q., the software 502, to run anaiytical and
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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

guantity, the intelligent pill dispenser 1802 communicates a refill request to the approval system 204m.

The approvzz{lgsgstem 204m via, for example, the software 502 and the database 504, verify
information EGASHEE ARl gl niderisBe Palicphmomuiniior detasibiaddesifiattos, medication

ingestion vefifieatistngeditsimiagasic i benappriovakRysiea TR 4R MY igrapaiate 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 hgdthBaFérmrsteahShifiethe refill request approved by approval system 204m,
and a refill communicated to the pharmacy system 106b. 2.3.14 Forecasting Systems Forecasting
systems aggregate data and / or facilitate analysis of the aggregated data / data collections to derive /

generate predictive-jp | ' sty Nn.ex lary IEM data framework 102
having a forecastin séﬁﬁ%g%fm Saé@%ﬁ%%é ﬁg gﬁé@éﬁﬁ?ﬁ%ﬁ%ﬁéﬁwsﬁ%ﬁ%ﬁ% ork 102 further
includes IENHatk YoRRinhd ! theahgss SseReihahs dntoeiil¢yatarsaars somona®ablp various aspects,

the forecastinryséeaiadt BiNORRAIEs R AYENR SSRRGRIGMUN. e or more IEM data

systems 204 and / or one or more commercial Séstems 106. In one scenario, for example, IEM

data 200 are receif M55 AL IBEIRGAAOHEXEM R Hidd SitiRlcRVRMErkSEEhagaavith patients 506a-c.

The base sthtianc#4 pssmaoicatescieifghodsia 3Mbiahe AEMaignaiselipgsysism 2041, which

anonymizes, o 290, SLESRIES 5 RIS 1M data 200 witpatent populatir

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 408, places an
order for a product / service, e.g., a newsfeed service from the subscription
system 204k. The subscription system 204k, 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 406.

2.3.16 IEM Data Phone

The IEM data phone enables IEM data ~ related appiicaticns. For
example, application(s) include pill regimen scheduiing applicaticns, alert
reminder applications, auto refill for medication applications, patient tool

applications, social networking applications, incentive tracker applications, auto
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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. %ma&&%ﬁ*l@fﬁaﬁi\%@@ipampé@m aperpharappeatio sy stem $d&esapgents using
the regulatofwaﬂmﬁﬁiﬂmé%',ﬁ@'dﬁﬁﬁ@éﬁ&ﬁéw&tm@%ﬁgﬁmﬁégg%pgs%00 d, access the

forecasting Wﬁiem 204n. The multiple profile parties utilize various tools, e: are 502, to run

analytical and ToradA8ARE S RCATs2RHhe thd hameplicairnatmaydarhendeo access various

forecasting deaataatiableristatusiecsiotheitbihesier spasinasySIs T 2M L 2 hdpFipancial Systems

Financial syﬁ&g it and.engble financial transactions associated with IEM dafa. In various
aspects, the mar?%léél#o 583}9 BHoleHer r?rilﬁ’r[%fé’aﬁ iltoferiRig e St dersnriaat tranking

stems are com

systems an@ed@srkéthenther safigare, 20dtiusteters anrexapadEMdata HamexRsksL02 having a

financial sységérhggﬁgc)w%g ol diment. The IEM data framework 102 further includes
IEM data 200 and the hub, shovdn&%eﬁe%egr(g%)%%fe%ggag%%ﬁlee{&ephone 406. In various aspects, the

financial system Eo%}%a@m@p&m@Mrdaéaomherveiwamdawbmmimm@réw data
systems 204¢ith6RTEN8reE BYE SANMALTHY RS A nterface (GUIj; branding, i.e.,

a collection of images and ideas representing an economic producer such as

concrete symbols embodied as a name, logo, slogan, design scheme, etc.

The IEM data phone may also include various connectivity schemes, e.q.,

Internet and cellular; may 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 4086, the handheld

device 402, efc.

Figure 21 illustrates an exemplary IEM data framework 102 having an
IEM data phone 204p, according 1o one embodiment. The I[EM 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 applicatiocn 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 appiication may check the input information against existing
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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 204k, 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' TBHRAHAH S80I edEM SABIRDERE RBMHeadephdire driabase. 564EM Data Phone
The IEM dataiphonerenablemiEphaiatacy etpded anplisatiapsn EQLEXaMMIG aBRlicaLoN(s) include pil

regimen schedulin%aﬁglicgtions, alert reminder applications, auto refill for'medication applications,

patient tool applicAtons, 'SEUARNBRVS9aFY b FRELREHLCRIeEeS inalRes. Sifieliests. auto  billing
applications psedsatiption applicttons, Epppdvalgipriicatipasurng dnsneisb i anspctipmarplications.
The applicatj i -ated with, associated with, or independent of one another. The
applicationst{ralga?%??/ﬁke?ﬁ%gmn%ﬁh A0 gﬁ?ﬁ%?%l%%i%bﬁ'%ﬁ?@ﬁ%ﬁ %%@F%Wnloadable or
otherwise inSRFABIALY HneRhclestne (hretailtenusemgest istaliativatvay Padndenensgpber bundled

o bR, DAL SR YRR BSBRC A APBICRIOPR RIS WREr SO aran e

downloadable, upgradeable, etc. In variods aspects, th a on& Bnd7 or its applications

may share cORFREAYER: A ca!ast geraindsnarmlicREpMiSHl user interface (GUI); branding, i.e., a collection
of images and ideamkepkasestingian 25HRamia H{QP%%EPBP&%SQQQQFS@%@B embodied as a
u

name, logo, slo%n dgs%%sscheme, etc. The IEM data phone may also include various connectivity
schemes, e.g°HtEREIURLSCERAL o b idineIdi MarmeanP arshennriaia Al ifagtembody various
hardware arabpafpwiate origutaioale:fEhadi bbdaiaipRovr iaphti D died i g vakiety of devices,

e.g., the moh)j one 406, the handheld device 402, etc. Figure 21 illustrates an exemplary IEM
da?[a framewBoHr% ﬁ%\?ﬁg (] egarlﬁf@d With o md-epeﬂcﬁent of2 alert rea‘ngmder application(s). The blary

alert appiica\t/ilgr? may be user-configurable, 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 exampie,
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 408, etc.

The alert reminder application may be integrated with other applications /
systems. To illustrate an |EM 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 desage; 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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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, a rE)rovals, and financial applications. The pill regimen scheduling application may
accept, recoﬁ%ﬂ{é}, eI ST AR ARSI RIIaHer ENed e atitatierokraeditatiomregimen(s).
For examplethhéopatieint 206 e883dBp ub iIMesRAMhIRMEd 419:808 QMRS RLESEHRtoNS, including the
pharmaceutigg]l ame an egno§?ge. Theﬁgpill re%ip'uen schedulin{g application may ch ck the input
information aGaet exieting. inforh DI FbiXe SRS RRAUAIR SRS 202HI%!He in the database 504,
or elsewherdiasificaie preiemat§crOshd Freeppillsiegimepssaherhdingapplisatianapayprayide
information r, i optraindi ications, side effects, precautionary instructions. The pill
regimen sch%%gr%%qbl?c‘%%%@ ﬁ]ﬁi%ﬁﬁé&%&} 8%@3?%%#8%%@%5?%@& rat(’éea?é‘?@, e.g.,
reminders g&PIEIREEA apRIsgIE)T ARy BResalerdnptteqraticat BMngestihenmedigatiomd he alerts may

be audible, \éﬁg@b@m@i&@;ﬁgy@@ggg@,ﬁf%&pBig&%yap&ipt&q(_atﬁgev{\éiﬂﬂ, #Betgigéi%ei@gﬁent of, alert

reminder application(s). The alert reminder application may accept ora ous data

associated it Sc R MASS A9 LEIRY AV eRIERPOD aRd inTe Raehaleiscapatimimriatedimes. The
alerts may bgaudible, vishals ervib r@%ttﬁ@mﬁoﬁtﬁieﬂ?g,"ﬂWﬁﬁéﬂtﬁg I i)gig%r%r%ig@c%?ﬁ)endent of
€ eq., of alert,

alert reminder, a n(s), The alert application may be user-configura Y0
i [

licati ,
repetition of 'ﬂ&ﬂ%ﬁ%ﬁ\’?ﬁf@%gmﬂﬁ? BrYibfoRersRE Kepalinmypenasioaiared with various

devices of the patidit; farlyetitiragiliessidenglsfeimitieonasmamplenilg Raent 5B may schedule
reminders tq&%ﬁ Lo the IEM data phone 204p, the handheld device 402, the

base station 404, %we mo%?fﬁ%ggsgﬁ%ﬁ\%ﬁi%g%%examp!’e’ tﬁé)pharmacy system 106D, etc.

The patient tool application may be provided on or accessible from the
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 biood 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) 108.

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 1o 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) 108, 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 |EM data collection systems 204l and wholesaler /

retailer systems 106j to determine incentive eligibility, e.g., a patient rebate. The
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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.

PredeterminEG LKA RS hRPRUediRN deay e alh enitie sk reaninde rewpyication generates
an alert, remigslerneldloyaoatsupMSnis iaraeinG dlussation uRen defeningtion that the
L awaltd .

ingested medicatio?hwas oégrescribed for the person ingesting It or the wrong dosage was ingested,

the alert reminder sys Ha9ARCIGRIRR T iBrdilate dilingd decaei raaspcioess in the form of
text messagébaautotiikinglephivwinassaginedopiiataavamireare Al aYsiam 40Ggnpderts in the
form of emaj ¢ he healthcare system 106a and the physician syStem 106f. If the
event is dee’r’%éei aéh%?a??e@gﬁﬁ cl}%éeg %ﬁ %?Sﬁt%gﬁl%%é%é& 88@3??%,‘%\%’%%@5@%? 8&., the alert
reminder appleatsningayiities éonan actl b thehEphdataphepedddpito the emergency assistance
system, e.g., place@(g%gjtg‘éghp'{jlag %‘%HE é%%cﬁrgﬁtgﬁﬁdcis?d et%t message, etc.) may contain

ame, t

information such as the patient's n , the nature of the emer&éﬁ%@?' e %H%Etaﬁﬁ' physician
and family cHrEgRRYSHePSRIRIIONSNE- BhesmaiRRSo satienOltvarers daingeBticipihednedication.

The auto refiliepmisasionaaay facilitale aiiorakic fefil ﬁ-gat?r ipti edication yia interoperation
with, for example, the pharmacy system 106b,@ etc. p%h’e p'g?tr?egrﬁt O%?%WS)&%% ﬁ)‘ﬁwﬁﬁay be provided on

or accessibl&HEHT FRAERIALE SHeisa sousiure henbit dammssandt RS anking dietary and

physiologic sympterniainegstéasitijatesseicanisyes digsaryitiake And-sypmoms. gRlestign of
device-asso?cézf}%-:-(:({i gygsiqlor%ic%oé)ﬁrameters such as blood pressure, heart rate, etc., correlation /
analysis of the data, and faedbackBased on the correlation / analysis. The patient tool application may
provide data, e.g., the famtbaakafmiicisiolanogrtyeikMaaateopheng 204paihe &M data system(s) 204,
and! or the B%'EHWB?@H s i The social networking application may facilitate social
networking functional%%%?@fgrﬁgg 1 rgc\)’%?aiencei?\'ﬁgrki!g ea?fb%r el%%?ﬁag’/%@fhméﬁous links to
selected profileLBERIROME s sRIEILSARDIRE! Poseisgstatas: chatiedite tire SEldciachprofiles, e.g., updates
to the profilegsfagilitytegnassaoinaRdahel samipuaicalion, drdate theusers prafle, etc.,
communicate with t%?e IEM data systems(s) 2rOI4, a%d %@?%Ifg %%ﬁ?ﬁ"ﬁ&%?t%%s% (5*#06, such as the

patient tool$Y ¥68RF Btttk SERPRIPHe/Rier citinatinancehsysteisedinbertiee tracker

application prayreeitgcty sianagreraghe WAL RIE/ p&@gm}vgyg@g?@%%g&@r example, the incentive
tracker application.mgﬁ recon(iile d@ta associated with IEM data collection systems 2041 and

wholesaler / retailer SySEMEd GERCAER SHRBGRSANN eaiesitpasgal & prsrsitordate. The

associated with IEM data 200. The financial application may interoperate with
various appiications / systems, including the IEM data system(s) 204 and / or the
commercial system(s) 108, 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 106j.

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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incentive tracker application may further tally points under various reward systems, notify the patient
506 of milestones, goals, award of incentive, etc. The auto billing application may facilitate billing
for various transactions. The auto billing application may interoperate with various applications /
systems, including the IEM data system(s) 204 and / or the commercial system(s) 106, such as the
billing for an auto refill via the pharmacy system, etc. The subscription application facilitates
ordering, receipt, management, etc. of various subscriptions, e.g., newsfeeds, access to various data
collections on a subscription basis, etc. The subscriptions application may interoperate with various
applications PLY@FHRPHRNIRGY HBaEReYHRr sgitan(d)cathcard fantgsotenmetciahsystem(s) 106,
such as the sulbsenipfionrsysteen A8k thedEMWRR GIaSHAN SYIaTLR04 ﬁ%ﬁ#gs h‘l;ihtlenapproval

application alggorg%%t]%s and / or an,alﬁes various sources of data to enable a rme aSprovaI
decision. The approvals ABIfEaoR sy HREIEperdeFias vassial BppHedtomey gsterilts, including the
IEM data systemi(s) mmamddrmmmetie@m@r(t@hay@ﬁr@gs\)&@@ﬁszfﬁ@gi@g]t%ﬁgg{i gystem 204c,
the subscriptign system 204f, the financial systems 2040, the pharmacy systems 106D, t e wholesaler
/ retailer systems 106j, etc. The financial application supports and enables financial transactions

associated with IEMTREx200lcToleafistmiaialeapplicatianpatanintesoperale vitvanppsapplications /
systems, inclilingeAe AkMRiR RYslemeL 204, A a1dbie sommercial sysiemie) 106, such as the
auto refill system 204c, the incentive syste , the subscriptio SC%’Ig 8Rhe approval system
204m, the fifFRRASSietAGDoRS; B siriarntiesis aent vosmttheratiotesaierdretatiesisystems 106

data. The availability of such data may provide benchmark-type services, e.g.,

facilitate self-assessment of personal progress and adjustment in therapies and

behaviors by comparing and contrasting an individual's progress with the

particulars of others having the same condition, similar therapies, etc.

Figure 22 illustrates an exemplary IEM data framework 102 having a

social network system 204q, according 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

204q 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 2044, 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 {0 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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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, such as epidemiology, therapeutic
regimen, healthcare management, etc., and thus may attract the interest of otherwise unrelated
individuals and groups having in common an interest in the interdependencies. Social networks may
be built around various communities, e.g., family caregivers, patients, medical conditions, etc. One
example of a social network is a patient information community that provides information related to a

particular méaYCARRISHERRSM S RHHRES SmEARPRITSRY, PEefiaBnk copriisiicb8ffeuts/ assrttah both
provider anchanesosgb e dde avalabiliy efirishclata Ay ovids henghipark-type services, e.g.,

facilitate self-asges ment of persgnal progress and adjustment in therapies‘and behaviors by
comparing and dgﬂﬁr%%ﬁﬁpd iﬂéﬁﬁé@%‘?@’m}é@é\ﬁ% B BRiERNEREASNGIARTS having the same
condition, simtiendépengiesiataf the Figlika 2allustraies e exempiery dEM sata fragnework 102
having a socjal 44, according to one embodiment. The IEM data framework 102
further incIU(@sle Tﬁﬁ%%%%%g%ﬁ%at%éﬁ%@%@ﬁﬁ %g%neqﬁ%@féwaﬂﬁéso%e“ﬁ%ﬁén 404. In various
aspects, thedsiiaEA 1RePSKiBl/eecne 20d cengayiinidiop eradtes tndpanibrerisenaspogiated with, one or
more IEM daid g R el SRR CLIRE SOMMECIR SIS 108, sodnone scenario

patient 506 suffers from a cardiaC condition. The patient accesse A&twork system
204q, which3fag! BRedrrissdintvaPahdcsever BHOF ABaYrtheckoftwimpB02 Aisdote database 504

having IEM datac?f oBatiens. SPGrnay, acsest dhe ssial [gxample, via the
base station 40%%2@1 atient 506a ;searche%s%?he databasﬁs\ggéf%ﬁ ﬁ%&?&ﬂ%ﬁ%@ﬁso having cardiac

conditions sithfi BHpAhe e ma dadarhith SrRsYseredoadhpriwidedanultiple profiles of
patients havireg:lsiingil;aa;rsonditimgﬁoﬂém@ﬁ@ﬁtﬁﬁ:@ﬁ%@%ﬁ@ﬁﬁﬁ&l@ﬁ@?ﬁ?ﬁ@@é‘%ﬂpcﬁﬁéh patient such as
nt 50

medication t %{\%Biueq p(]ersonal behavior histories, etc. The patie requests a comparison of his

medication t erap)/?nsfed?c\é%rc')%U%8?58)9%(1 gréﬁggj DGOSR SYRIPTD #4011 B8 the profiled. The
social netwoHkBYsIaitER4gspImdES tith reeested compaiative tasa i theionm of a graphical
display. Fro%mﬁ‘l&ﬁ%@}’ﬂk‘%@@g%ﬁ%@ﬁ%g'%&’_ determine the profiles having the most
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favorable treatment outcomes. From such profiles, the patient 506 and/ or social network system 204q
analyze the differences between his medication, medication therapy adherence, behavior, etc. and the
corresponding interdependencies of the profiles having the most favorable treatment outcomes. The
analysis may contrast the differences found in various areas, as well as generate prescriptive advice,
e.g., in which areas the patient 506 may want to adjust and specific adjustments based on the
analysis. The patient 506 may adopt the prescriptive advice, i.e., adjust accordingly, to improve his
own personal outcome. Further, the patient 506 may update the social network system 204q with the
adjustment data, which may be used in the future for tracking personal improvement as well as

benchmarkingumaIestd RN itlds dn various aspects, the social network system 204q may
be communicably associated with other web communities 106h, e.g., youth communities, business

communities, etc. BAEMAAGHBREWG M%‘% spect comprises,.for example,
receiving, vi% h\ﬂi,_ inéqeiﬁgible veﬁ?(%jaté 'Eﬁat ori i%tég%%gﬁ%%égFnt)géggeegtﬁgrﬁvr%% kers; and
communicatln%‘,a FHRTATEISR (B a iRl ineeskdinyastiprerkesitand kemdatitatatdeast one
ingestible eveattheanker dateasystemxtichQiEM PatasirameuarkAHicesata tQQﬁ@ﬁ&egiﬂ%Omprises, for
example, a %%rgsqieﬁlgl%giunrp hgf ing instructions, that when executed by a computing platform, result in
execution of a’method or u iﬁ‘%lngeiné% iBY&'8ULNt marker data, comprising: receiving, via a hub, the
ingestible event data that originates from multiple ingested event markers; and communicating, via the
hub, at least a portion of the ingestible event marker data to at least one ingestible event marker data
system.
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5.0 IEM Data Framework System One aspect comprises, for example, a receive module to
receive, via a hub, ingestible event data that originates from multiple ingested event markers; 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. Further, any of the embodiments
disclosed herein may be performed in a data processing system. To illustrate, a diagrammatic system
comprises, for example, a processor, a main memory, a static memory, a bus, a video display, an
alpha-numeric input device, a cursor control device, a drive unit, a signal generation device, a network
interface device, a machine readable medium, instructions and a network, according to one
embodiment?-0 iEMé)aFﬁdfmﬁ&f&rgﬁﬁﬁ‘%ay 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 @nuciepsecesaniisesiale BReHHE, arRPRlisaefuRPasirdntegrated circuit, a field
programmatl)'l,)esggg § argga){hgttc. The maintmﬁnmory rgra}% be a dynamic random access memory and / or
a primary memory of a Compwpe?ns%?é:r%?? Y GRS IR Be M i GFSUEHMEH Arive, and /
or other meri@irinfariuéition asxmdsitde aviththeadata gakcessmgisysfemceivingheifus may be an
interconnectjgp.b ' iLCul [.or structures of t ata processing system. The video
display may %Vl e g %%%t?ég %gﬁgsi%%a?ﬁ;% %%?r'??g?{ren% ignmo@ﬂ%%é? %Srtggegg system. The
alpha-numefieaf s RGCROMBIHhIsaliRBy pladha kepbedidaata portamyabtier imprstidévice of text, e.g., a
special deviegdpraibie-aiss l €aallenas Ihe Rl eonRLRMias nurbe  pointing device
such as a mouse. The drive unit may be a harg drive, a storage system, and 7 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

70



conversion and / or buffering required for communication to and from the network The machine
readable medium may provide instructions on which any of the methods disclosed herein may be
performed. The instructions may provide source code and / or data code to the processor to enable
any one / or more operations disclosed herein. Although the present embodiments have been
described with reference to specific example embodiments, it will be evident that various modifications
and changes may be made to these embodiments without departing from the broader spirit and scope
of the various embodiments. For example. the various devices, modules, etc. described herein may be
enabled and operated using hardware circuitry, e.g., CMOS based logic circuitry, firmware, software

and / or any :.0miENBEOaR T raRtewakR, SyBwate, and / or software, e.g., embodied in a machine
readable medium. For example, the various electrical structure and methods may be embodied

using transistors, lagic gates, and electrical circuits, e.g., Application Specific Integrated circuitry
(ASIC) and / or in 3?5ﬁa%%@ﬁaﬁqﬂ?BEégéo?’(ﬁ@’j"@ﬂﬁoﬁfﬁ%wﬁéﬁamﬂf&qrﬁ@%u@ivéemaodu|e and the

communicateunodglestile etieet dudutes orayreceriaiiethuripe: Anseel-d ke Rf fgrigshnologies
methods disyead ey DS R N AL A e ARG OF iohime.
accessible rifiiRlectrpatitier vatrdatdateaploastsing ingsteiniscgera camputessysiemnand may be
e g AT e seslkeMLLARUTNG 7 BiSEs =

data processing system. To illustrate, a diagrammatic system comprises, for

example, a processor, a main memory, a static memory, a bus, a video display,

an alpha-numeric input device, a cursor control device, a drive unit, a signat

generation device, a network interface device, a machine readable medium,

instructions and a network, according to one embodiment.

The diagrammatic system may indicate a perscnal 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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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 phone, computer server, etc. Typically, the data storage element is a
computer readable medium. The term "computer readable medium" as used herein refers to any
storage or transmission medium that participates in providing instructions and / or data to a computer

for executiofAHETSEIPAOCESSINY Exam pesicistoragermedirtekias Jappydisks #aaggetic tape,

CD-ROM, a ha#g ghek gl ritear ircuit, a magneto-optical disk, or a computer

readable card sucﬁ%g é%%?\%@%%ﬁg @ﬁﬁé‘?ﬁi‘?&&ﬁétw&’ %%%%BEW@&ﬂﬁyﬁ%‘ﬂﬁemal or

external to tREENAPGIEFI0RIME esRImmMRY hefoariatormalhber st dhenra g orapider readable

medium, wheseristetng smeans 48 &ording ﬂ@ﬁgg‘f}ﬂ;g@&&%%ﬂé@@ gccessi le and retrievable at a
[

later data by a computer and / or computer-related component. rggf))en@t t8rc'6‘f?{|8uter readable
media, "perr?%?{ PPﬁeW?S?QfE%%’memory that is permanent. Permanent memory is not erased by

termination of the alkttebtighl isienplysiond SOBHMIBERE KRGS SN 98&95&%@?@&@?’&80 , 1€, ot
nd DVD are all examples o permanen? emory.

used as virt ; ry. CD-ROM., flo disk ,
Random Ac%éégﬁ%%n%fpf @{%\W%qg’g}gﬁ%a&ﬁ'@g? oridgarRs dRtimEnmeryifiaaiiens aedmanent
memory ma§hBegasitatle bathesloviitahiae emBisinprovideshate BEFHRY FRXRCHIaRIe Rptyuctions, i.e.,

programming, feL,parfa éng’. e methods, e.q., for programming the |IEM, receiver, and other
componentrs%ﬁ the syst%ﬁrln. Tr?&%c%gn%ﬁtsen%@?ggﬁﬁ%ﬁ%h i ' Bre@ifiEag 6RTHUter readable

medium. ACESRHIRTyS\arisas issebergirovide kecamapiddraendablaEediing eariaiaiag programming

for use in prordifg, iIBgestiie)gustdnay 8%@-2 H8S ch, in.certain embodiments the systems
include one or rBore,o . a data storage e@{nent, za%at@?)%gégsgm gfgn?gﬁt{ ST HtA display element, a

data transrfi8SISHBIEMSh T atR iR Rasdnr aptivarser. mtenfanediZhiese elements may be
present or othetiiee assasiaiedymity at least one of the ingestible event marker data, the hub, and the
IEM data systems One of the above-described sgl{stems is reviewed in terms of a receive module

and a communica‘eO hEEaEer ReEUS HBRHEGRl SHr e ndrmastions mbyoaeler sense, the
systems areworiedesioftwansismeseidifietpnemaddletectrical 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 aperations, 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 systern, 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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that communicate with each other, e.g., using the hub functionalities as reviewed above, e.g., using
the IEM data in the communication. e.g., using the IEM data systems' functionalities. Itis to be
understood that this invention is not limited to particular embodiments described, and as such may
vary. It is also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to be limiting, since the scope of the present
invention will be limited only by the appended claims. Where a range of values is provided, it is
understood that each intervening value, to the tenth of the unit of the lower limit unless the context
clearly dictaff¥ BRI IIBRARBE, HE-upyRiEaht towdalamitrageas imnget ind amymier stated or

intervening valueidhataatedTABgeris SaRRIBRASSEI IR0 IEDRDy TiePpgiand lower imits

of these smaller ran%?s may independently be included in the smaller ranges and are also

encompassed MRS e RABRMS BT Shridmstitipates it emmdinmitse sttitnbrange. Where

the stated raange!ioctistesmnecombotbrabihediitenranaeorriidingRither anbrib gf those included
Unless defined otherwise, all technical and scientific terms

limits are als@ included in the.inyeption.
used herein%g{/geg @%g'r%énﬁ%%%/%in%ogg ggﬁﬁﬂmﬁéfﬁ%o@%&fﬁfgr(ﬁ BAsheEK sKilvea the art to
which this intiefdion irtgnatecAdttuiitgh ammgneethoptcandiskaterials ipiter eseauNalenkto those

described hergi [ ractice or testing of the present invention, representative
illustrative n’%ﬁlﬁgtﬁg %Eﬁlﬂéﬂgﬁgﬁﬁgﬁag@% ﬁgébﬁlgeegf? of O%W&Jﬂbﬁﬁﬂ%%ﬁ@%ﬁ@ﬁ%@ﬁ@ &ted in this
specificatiorP & MRIrEIRNAGHPOIERID Byfileferstrising intuatatiotividyabeitticatiooros patent were

specically apshinsdruabudnseetscho e ReRATRIes uiElEIEeR Andare Inearporsted herein by

reference to disclose and describe the methods an materials in connection Wit which the
publications!iAb HifeACaaTS BiaRAA BHHRYAND At AtipteRdatitycisedoapuEprod toothe filing date and

should not e niatsueskascascadsuissien Wit SguaserLiRYSILPRLis ARl (© antedate such

publication by virtue of prior invgnttién. Further, the dates of publication provided 1

[ may be different from
the actual pUBiication datEY WIS REBREMOHdNAlSHRAIRAIE S oMBrMagent memory is

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
tfransmission 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 reviewsd 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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It is noted that, as used herein and in the appended claims, the singular forms "a", "an", and "the"
include plural referents unless the context clearly dictates otherwise. It is further noted that the claims
may be drafted to exclude any optional element. As such, this statement is intended to serve as
antecedent basis for use of such exclusive terminology as "solely,” "only" and the like in connection
with the recitation of claim elements, or use of a "negative" limitation. As will be apparent to those
of skill in the art upon reading this disclosure, each of the individual embodiments described and
illustrated herein has discrete components and features which may be readily separated from or
combined wiltAfrROfERIIRRALT with eadheotitkersgvarairembedinteniscnithaniicdenaringam the scope
or spirit of thererrsentinyem ited % n be carried out in the order of events recited
or in any other ordeef] %hlﬁi@%ﬁ%@%&%&%@% 'Igt\ho%ﬁﬁ%%%nfo$egg0%qﬂ\}%ﬁtimgé‘ﬁeen
described in%&Fﬁé"ée‘t’éﬂoﬁﬁ’Wﬁ}% illustration and example for purposes of clarity of understanding, it

is readily apparent fio ihage ¥ QiaipaEysskill inathenart inightof the Ings,of this invention that
certain chang and madifications may be made theretolgv{}ltclzmol?tg dé%gﬁt% Po%otrf)eaé}b?ﬁ{l}%r scope of

S .
the appended ¢ (?fgﬂ{g.e nts A%ﬁ%l??%%%?é@@dﬁf@’rﬁéfély Hligstlateiothe prideirsiesof the invention. It

will be apprebiatedrthaidibgge skilledrarghe ag will beyabl &ﬁﬁe%issfv%r&%ﬁ@H&”%%%m&r‘”hich,
although nogwéi&{%g%s%gped %shown herein, embaody the principles of the“invention and are
included within 1ts SpIFit and SCope; Farti GO L HApleating sHisitdisasrerpi@iethecited herein

are principafyaRea dece i eiddidedadiedrontydey ttanding:thegringiples of the invention and the

concepts contributgg.hy.t eréﬁ]\ furthering, the art, and are to be construed as being without
limitation to such specifi%a ly régzé%%)@gen%}% sr%\r’l%@ccgn%Iﬁdﬂﬁ%‘?@g\}gﬁtﬁﬁgfﬁt@%ﬁ%‘ﬁ%rein reciting

principles, a$petsiCaiig éenBbainentniichthiniaveiohns witisastispecific exampositbereal, are
intended to gfMRASSONBHEIV [ ivalents thereof, Additionally, it is intended
that such eg)uivale;]ts include both c%ggﬁ%}f ﬁm%%e@u%glg‘rﬁgréﬂgeeaﬂﬂlg@ﬁ%%%rvé%% in the
future, i.e., SNy CRIVREHES ddlefope it ipiatoranase srcnmpassedegihniicsmohstntime. The scope

of the preseTihenugrpismatieneioee, isiet Bitapded halimitgd o the exempl edjments shown
and described herejn. Rather tpe scope and spirit of present Iiqr?vention iﬁemggéfz%}a}’ thg appended
claims. quﬁlq%&éﬂ&lﬁ%ﬁn@_ler ranges and are also encompassed within the invention,

subject to any specifically exciuded 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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1. A system comprising: 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. 2. The system of claim 1, wherein the ingestible event
marker data comprises information about an ingestion event. 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 eT&Mt Rrkifesprt dreretlisr. actual publication dates which may need to be

independently confirmed.

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

As will be apparent to those of skill in the art upon reading this disclosure,
each of the individual embodiments described and illustrated herein has discrete
components and features which may be readily separated from or combined with
the features of any of the other several embodiments without departing from the
scope or spirit of the present invention. Any recited method can be carried out in
the order of events recited or in any other order which is iogically possibie.

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 wilt 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 inciuded within its spirit and
scope. Furthermore, all examples and conditional language recited herein are
principally intended fo 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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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. 9. The system of claim 8, wherein the base station comprises at least one element
selected from a group consisting essentially of a desktop computer, a laptop computer, and an
intelligent device / appliance. 10. The system of claim 8, wherein the personal communication
device compiddaianSoRrAcHApiidients daveteres)stemtiof claivra, videereamtheciireastsone

ingestible eyens|pakesiasamiee gL sERcAblearphe sl BealBRIRledriig A gioyp consisting

essentially (F‘: a feedback loop system, a decision support system, an auto refill system, patient tools,

a behaviordl ThBIFEHE LHLRERP LntisiEiRice Sy SR IsadeM dnzel tovirdciRidIprommpmidervices, an
auto billing systenmartraciingvey sietn desdniiglieliosinySterna S UPeCHRHAR Sysiednian fpgestible
event mark ta collection, an oval system, a forecasting system, a financial system, an
ingestible e%'ree(r%ig rrﬁérrll\(/g?%%?dsp ?ﬁ%ﬁﬂ?ﬁ%ﬁ@%&@?@&%&ﬁ%k 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.
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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 marker data source
device, a product, an event, a patient specific parameter, an ingestible event marker data algorithm,
and a storage repository. 15. The system of claim 1, further comprising at least one commercial
system associated with at least one of the ingestible event marker data, the hub, and at least one of
the ingestibl¥/Eliehtedakitd M 2y stems. 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 physiciaﬁy"s ERER AR €L @giver system, a web community, a regulatory agency system,
and a wholesaler / retaileingysiie evend mdianetiagg comprising:

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.

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

comprises information about an ingestion event.

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

comprises information about a response o 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 sysiem 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 unigue 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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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: a storage medium
having instructions? thHis\éusiesx ot @latino§. avberaputimyhsiagisiatior sampriere AiteasdPagnethod

Commun'Cawga?%tée@a%rmé%uﬁaéan\ﬁ@,t%'egge%%'m;ﬁaﬁgmw SNl comprising:
receiving, via a hub, the ingestible event marker data; and
laptop computer, and an intelligent device / appliance.

10. The system of claim 8, wherein the perscnal communication device

comprises a mobile computer.

11. 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 feedback loop system, a decision support system, an
auto refill system, patient tools, a behavioral medicine system, an incentive
system, personalized commercial 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 ingestibie 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 compenent, 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 generale 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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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 BAKERTEHRFULEE ERYIpAse PIRMIRE0 S WBuR ARlisge sReRI ks earameter, an

ingestible event marker data algorithm, and a storage repository.

15. The system of claim 1, further comprising at least one commercial
system associated with at least one of the ingestible event marker data, the hub,
and at least one of the ingestible event marker data systems.

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 dala

comprises information about an ingestion event.

19. The method of claim 17, wherein the ingestible event marker data
comprises information about a response 1o 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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26. The system of claim 25, wherein the ingestible event marker data comprises information about a
response to an ingestion event.

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 1o 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 feast 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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